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1 Introduction

This journal is a compilation of messages from the
Quadri Figures Group (QFG)

a forum where mathematicians and geometry enthusiasts exchanged
ideas on the properties of quadrilaterals, polygons, and related
geometric structures. The discussions covered a wide range of top-
ics, from classical geometric theorems to new discoveries and in-
sights.

The Quadri Figures Group was active from 2013 until November
2019. During these years, the forum developed into a vibrant com-
munity and a valuable resource for exploring both well-established
results and novel perspectives in geometry. In 2018 and 2019, prob-
lems began to arise with Yahoo Groups, the platform that handled
the email distribution. Many attachments failed to arrive. In this
journal, an effort has been made to recover and include as many of
these attachments as possible.

When Yahoo Groups ended its activities in November 2019, the
mathematical spirit of QFG did not disappear. Instead, the discus-
sions continued and expanded within the Quadri- and Poly-Ge-
ometry Group (QPG), available at https://groups.io/g/Quadri-
and-Poly-Geometry. QPG took over the baton from QFG,
broadening the scope from quadrilaterals to include polygons,
poly-figures, and higher-degree curves. Together, the two forums
form a continuous line of geometric exploration. An interac-
tive backup of the former Quadri Figures Group is available at
https://groups.io/g/Quadri-Figures-Group.

This journal was compiled retroactively in 2026 and preserves the
annual record of all incoming messages from the Quadri Figures
Group. It is available in PDF format and includes a table of
contents that organizes all messages by subject. Navigation is
made easy through hyperlinks embedded in the message numbers,
allowing readers to move quickly between related discussions or
return to the table of contents for further reference.

Many of the topics discussed here are closely related to the Ency-
clopedia of Poly Geometry, available at https://www.chrisvantien-
hoven.nl/; which aims to systematically classify and analyze geo-
metric structures. By collecting the forum messages of the Quadri
Figures Group, this journal serves both as a historical archive
and as a source of inspiration for further research in the fasci-
nating world of geometry.
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2 Authors

This section presents an alphabetical overview of the authors who contributed
messages to this volume of the Journal.

« Angel Montesdeoca
o Antreas Hatzipolakis
e Bernard Gibert

o Bernard Keizer

e Chris van Tienhoven
e Dao Thanh Oai

o Eckart Schmidt

o FKisso J. Atzema

o Emmanuel Tsukerman
o Jean-Louis Ayme

« Randy Hutson

o Seiichi Kirikami

o Systems Manager



2.1 Author Index

This section provides an index of all authors who contributed messages to this
volume of the Journal.

Each entry lists the author’s name, their identifier, and the message num-
bers associated with their contributions. The list below shows the authors
along with the numbers of related messages. Click on a number to go to the
corresponding page.

Angel Montesdeoca:
#206 #216 #391

Antreas Hatzipolakis:
HT6 #T8 #81 #88 #91 #120 #172 #173 #174 #180 #181 #183 #184 #195
#196 #197 #198 #200 #201 #202 #203 #204 #212 #250

Bernard Gibert:
#97 #101 #102 #108 #109 #111 #115 #159 #162 #168 #170 #171 #186
#214 #4265

Bernard Keizer:
H#113 #164 #185 #222 #230 #235 #249 #251 #2770 #275 #276 #2777 #279
#282 #303 #304 #305

Chris van Tienhoven:

H1 H#2 H#6 H#T7 #10 #11 #12 #13 #14 #15 #16 #17 #18 #20 #21 #22 #23
H24 #25 #26 H#27T #28 #29 #30 #31 #32 #33 #34 #35 #37 #38 #39 #40
HA1 HA2 H#43 H#44 F#H45 H46 HAT #48 #49 #50 #51 #52 #53 #54 #55 #56
#5T #58 #59 #60 #61 #62 #63 #64 #65 #6606 H#67 H#H68 #69 #70 #71 #72
HT3 H#75 #T9 #85 #89 #90 #95 #100 #107 #110 #119 #127 #130 #132
#135 #1306 #138 #142 #144 #147 #154 #158 #167 #175 #176 #178 #179
H#182 #187 #193 #207 #208 #220 #226 #228 #231 #243 #245 #253 #255
#2506 #259 #2060 #261 #2064 #2606 #2069 #278 #284 #287 #296 #297 #301
#310 #314 #3277 #328 #329 #339 #340 #344 #350 #351 #352 #354 #358
#3061 #365 #366 #370 #373 #3177 #378 #380 #385 #389

Dao Thanh Oai:
H#83 #84 #2411 #242 #2477 #248 #2557 #2068 #289 #290 #292 #294 #295
#368 #369 #376 #379 #382 #383

Eckart Schmidt:

HT4 #86 #94 #96 #98 #99 #103 #105 #1006 #112 #114 #124 #125 #128
H#133 #141 #151 #152 #155 #160 #161 #165 #166 #169 #177 #188 #189
#192 #194 #199 #205 #2090 #210 #213 #215 #217 #221 #223 #224 #225
H#232 #233 #234 #2306 #237 #4238 #239 #244 #254 #258 #262 #263 #2067
H2T1 #2772 #2773 #2774 #280 #281 #283 #285 #286 #288 #291 #293 #300
#3006 #308 #309 #311 #312 #313 #317 #320 #322 #323 #326 #332 #333
#336 #337 #338 #341 #343 #345 #346 #347 #348 #353 #355 #356 #357
#359 #360 #362 #363 #364 #3067 #3T1 #372 #374 #375 #381 #384 #386
#388 #392 #393

Eisso J. Atzema:
#246 #319 #321 #325



Emmanuel Tsukerman:

480 122 #131 #137

Jean-Louis Ayme:

477

Randy Hutson:
#387 #390

Seiichi Kirikami:
H82 HBT #92 #93 #1106 #117 #118 #121 #123 #126 #129 #134 #139 #140
H#143 #145 #146 #148 #149 #150 #153 #156 #157 #163 #190 #191 #211

4218 4219 4227 4229 4240 4252 4298 #299 #302 #307 #315 #316 #318
4324 #330 #331 4334 #335 #4342 #349

Systems Manager:

#3 #4 #5 #8 #9 #19 #36 #104
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2.2 Author Information

This section presents background information on the contributing authors.
Short biographical notes, areas of interest, and selected publications are in-
cluded to provide context for their contributions to the Journal. These profiles
offer readers an opportunity to become acquainted with the individual behind
the names and to appreciate the diverse mathematical backgrounds repre-
sented in this volume. Author information is included only insofar as it has
been provided or was available.



Angel Montesdeoca Delgado (1949-2024)

Location
Canary Islands, Spain.

Year of Birth / Generation
1949-2024.

Short Biography

Angel Montesdeoca Delgado was a highly respected Spanish geometer and
former teacher at the Universidad de La Laguna, Canary Islands. He was
widely admired for his deep knowledge of projective geometry, his extensive
contributions to triangle geometry, and the remarkable clarity and beauty of
his mathematical website. Angel’s website, admired for both its content and its
elegant layout, remains a testament to his mathematical vision and aesthetic
sense. Angel was known not only for his expertise but also for his kindness,
generosity, and willingness to help others. Many members of the geometry
community recall his thoughtful explanations, his patient guidance, and his
warm, friendly nature. His passing in May 2024 was felt as a profound loss
by colleagues, students, and friends around the world. He is remembered with
gratitude, respect, and affection by the global geometry community.

Themes and Interests

e Projective geometry

o Triangle geometry

o Geometric constructions and classical configurations

o Mathematical exposition and elegant presentation of results

o Community support, explanation, and mentoring
Selected Publications and Contributions
Angel produced a large number of geometric results, many of which were
shared through his website and through contributions to online geometry
communities. His work is frequently cited for its depth, originality, and clarity.
A memorial reflection by Francisco Javier Garcia Capitan can be found at:

www.garciacapitan.blogspot.com/2025/04 /angel-montesdeoca-delgado-1949-
2024-un.html

Community Tributes
Members of the geometry community remembered Angel with great affection:

His “deep knowledge of Projective Geometry” and “great amount of ge-
ometrical results” (F. J. Garcia Capitén).

His generosity, kindness, and helpful explanations (E. Suppa).

His profound expertise in triangle geometry (A. P. Hatzipolakis).

His clarity, thoughtfulness, and warm personality (C. van Tienhoven).


http://www.garciacapitan.blogspot.com/2025/04/angel-montesdeoca-delgado-1949-2024-un.html
http://www.garciacapitan.blogspot.com/2025/04/angel-montesdeoca-delgado-1949-2024-un.html

 His influence on many geometers at the beginning of their journey (C.
E. Lozada).

Additional Remarks

o Website: https://amontes.webs.ull.es/


//https://amontes.webs.ull.es/

Antreas P. Hatzipolakis

Location
Lives in Greece.

Year of Birth / Generation
1952.

Short Biography

Antreas P. Hatzipolakis studied mathematics at Athens University. He is the
founder of several influential geometry-focused email groups, including Hy-
acinthos, Anopolis, and FEuclid, as well as various Facebook groups dedicated
to classical and triangle geometry. For many years, he introduced new problem
areas through his email groups, inspiring others to explore, investigate, and
solve them. His work has played a significant role in shaping the collaborative
culture of modern online geometry communities.

Themes and Interests
o (lassical Euclidean geometry
o Triangle geometry

e Problem creation and problem solving

Selected Publications

o Antreas P. Hatzipolakis, Floor van Lamoen, Barry Wolk, and Paul Yiu,
Concurrency of Four Euler Lines. Forum Geometricorum, Volume 1
(2001), 59-68.

o Antreas P. Hatzipolakis and Paul Yiu, Reflections in Triangle Geometry.
Forum Geometricorum, Volume 9 (2009), 301-348.

Additional Remarks

Website: http://www.anthrakitis.blogspot.com/


http://www.anthrakitis.blogspot.com/

Chris van Tienhoven

Global Location
Living in the Netherlands.

Year of Birth

1950.

Short Biography

Chris van Tienhoven graduated in mathematics from Leiden University and has
built a career as an entrepreneur working across information technology and
graphic design. He also remained active in geometry. Central to his work is a
lifelong habit of reducing complexity into simplicity and creating clear, durable
structures. He values order, coherence, and long-term vision—principles. All
of this eventually led to the creation of the Encyclopedia of Poly Geometry.

Themes, Interests, and Relevant Publications

Lifelong interest in geometry, beginning in secondary school, with a spe-
cial fascination for Van Aubel’s Theorem.

Developed the notion of Perspective Fields.

Initiator of the systematic development and documentation of Quadri
Geometry, later expanded into Poly Geometry.

Founder of the online communities Quadri Figures Group and Quadri
and Poly Geometry Group.

Editor and compiler of the Annual Journals that collect and preserve the
discussions and discoveries of these groups.

Founder of the Encyclopedia of Poly Geometry (where all entries without
external references originate from his own work).

Selected Publications

Chris van Tienhoven, Dario Pellegrinetti, Quadrigon Geometry: Clir-
cumscribed Squares and Van Aubel Points. Journal of Geometry and
Graphics, Vol. 25, No. 1, 2021.

Other Remarks
Website: www.chrisvantienhoven.nl
Biography: www.chrisvantienhoven.nl/header/biography/
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Eckart Schmidt

Location
Living in Germany.

Year of Birth / Generation
1939.

Short Biography

Eckart Schmidt is a former teacher of mathematics and physics at a full-time
secondary school, with a long-standing interest in geometry. His work spans
several decades and includes numerous contributions to geometric construc-
tions, classical geometry, and the study of n-gons and their transformations.

Themes and Interests

o Geometric constructions using CABRI

Selected Publications

e . Bachmann & E. Schmidt: n FEcke. B.I. Hochschultaschenbuch
471/471a, Mannheim/Wien /Ziirich, 1970.

o E. Schmidt: Abbildungen und Klassen von n Ecken. MNU XXV (1972),
pp- 146-150ft.

o E. Schmidt: Affin regulire n Ecke und ihre requldren Komponenten.
MNU XXXIX (1986), pp. 193-198ff.

o E. Schmidt: Mittelsenkrechtenvierecke eines Vierecks. PM 2/44 (2002),
pp. 84-88ff.

e E. Schmidt: Circumcenters of Residual Triangles. Forum Geometrico-
rum 3 (2003), 125-134.

o J. Kuhl & E. Schmidt: Husumer Rechenhandschriften und Paul Hal-
ckes Mathematisches Sinnen Confect. Mitteilungen der Mathematischen
Gesellschaft in Hamburg XXIII/2 (2004), 111-156.

o E. Schmidt: Geradenkonstellationen. MNU 60/1 (2007), 28-29.

o E. Schmidt: Billardvierecke eines Sehnenvierecks. MNU 63/5 (2010),
267-269.

« Additional contributions on geometric constructions (see Themen and
EQF-notes).

Additional Remarks

e Co-founder of the Encyclopedia of Poly Geometry and one of the prin-
cipal contributors to QPG.

o Website: www.eckartschmidt.de
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Seiichi Kirikami (19497—2023)

Location
Japan.

Year of Birth / Generation
Exact year unknown; passed away on 11 December 2023.

Short Biography

In daily life Seiichi worked as a mechanical engineer in the Thermal Power
Division of Hitachi, Ltd. In his free time he enriched the geometry community
with original ideas, elegant constructions, and generous participation in many
collaborative discussions. From 2013 to 2018, Seiichi contributed intensively
to the development of Quadri- and Poly-Geometry within the Quadri-Figures
Group. His insights, constructions, and discussions were instrumental in the
group’s formative years, and his contributions helped define several of the key
geometric notions that emerged in those years. Later on he contributed exten-
sively to other groups such as Anopolis, Hyacinthos, Romantics of Geometry,
ADGEOM, and the Encyclopedia of Triangle Centers (ETC), where many
of his ideas became foundational. His work was characterized by simplicity,
depth, and a unique ability to see geometric structures from unexpected an-
gles. He was also known for his humility, kindness, and willingness to help
others — qualities remembered fondly by colleagues and friends.

Themes and Interests

o Euclidean and projective geometry

» Triangle geometry and classical configurations

o Geometric problem creation and exploration

o OEIS contributions and combinatorial structures

o Applied mathematics, including epidemiological modelling

« Engineering and turbine-related innovations (patents)
Selected Contributions

Seiichi Kirikami’s geometric ideas inspired many theorems, conjectures, and
new terminology. Among the most notable:

e The Kirikami siz-circles configuration, which led to the Hatzipo-
lakis—-Moses Theorem.

o His prompting led to the introduction of the term Cyclologic, now estab-
lished in triangle-geometry terminology.

« He suggested naming the line through X (5) perpendicular to the Euler
line the Hatzipolakis axis.

e Numerous contributions to ETC, Hyacinthos, and other geometry fo-
rums.

e 29 OEIS entries associated with his name.
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Several patents in turbine-engine technology.

Publications in epidemiology, including COVID-related infection-spread
modelling.

Community Tributes
Colleagues remembered Seiichi with deep affection:

“Geometry is the poorer of his death.” — A. P. Hatzipolakis

“He was a great expert in projective and triangle geometry, and a very
kind and helpful person.” — E. Suppa

“He had a way of seeing things from a different angle and presenting
them simply.” — C. van Tienhoven

“He inspired many of my problems.” — A. Altintas

“He wrote many interesting and innovative messages in ADGEOM.” —
F. J. Garcia Capitan

“He helped me in my beginnings with wise and generous advice.” — C.
E. Lozada

“He contributed to OEIS and had important work in epidemiology.” —
P. Moses

Additional Remarks

Seiichi Kirikami is remembered as a gentle, insightful, and generous geometer
whose ideas continue to inspire new discoveries. His legacy lives on in the
many theorems, concepts, and geometric structures that bear his influence.
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3 Subjects

The list below shows the subjects along with the numbers of related messages.
Click on a number to go to the corresponding page.

subject: 3 LSD-points on Newton line in QL-environment:

442 #43 4444

subject: 3 QG-circumconics for a QL and a fixed point:
#320

subject: 3 QG-circumconics for a QL II:
#336

subject: 4 concurrent circles points similar to Euler-poncelet and
Varignon p:
#126 #127 #129 #130 #143 #144 #145

subject: 12 MIDPOINTS ......:
#195 #196 #197 #198 #199 #200 #201 #202 #203 #204

subject: A classification of QA-points in EQF"
#35

subject: A curious QA-Transformation:
#293 #296 #297

subject: A curious QG-parabola:
#356

subject: A generalization Brahmagupta’s Theorem:
H241 #242 #243 #244 #245 #2247 #255 #2506 #257 #258 #261 #262 #266
#2067 #2068 #274 #289 #290 #291 #292 #294 #295

subject: a LSD point made from 6 pedal points in QA- environment:

413 #14 #15

subject: a LSD point of a quadrilateral and its Newton line:

46 47 #10

subject: a LSD point of a quadrilateral which is on Newton line:

423 424 #25

subject: A new circle for quadrigons:
#346

subject: A pair of QG-Cubics:
#283 #284

subject: A parametric expression of QA-L3:
#218 #219

subject: A property of QA-P2:
#140

subject: A property of QA-P4:
#146 #147 #148

14



subject: A Quadrangle Center:
#2006 #207 #208 #209 #210 #216 #231

subject: a Quadrangle identity derived from a tetrahedron identity:

450 #51

subject: A Quadrangle point:
H11IT #1118 #119 #120 #121 #122 #123 #124 #131 #134 #136 #137

subject: A Quartic for a Quadrangle:
#141 #142

subject: A Quartic for a Quadrigon:
#362 #363

subject: A Quartic for Quadrilaterals:
#364

subject: Algebraic computation of quadratic, cubic and quartic
quadrangle points:
#298 #299 #301 #302

subject: Algebraic quadrangle points independent of the sidelengths
of the re:
#2277 #228 #229

subject: An area problem in QG-environment:
#190

subject: An excellent book of geometry problems:
#365

subject: An inequality of the bimedian segments of a quadrangle:
#156 #157

subject: Angle bisectors of a quadrigon:
#345

subject: Another quadrigon circle:
#347 #354

subject: Are there van Aubel quadrangle and points of 2nd kind?:
#149

subject: Cardioids and Eckart Cubics:
#159

subject: Cardioids tangent to 4 lines:

H#3T #38 #52 #53 #54 #55 #56 #57 #58 #59 #60 #61 #62 #63 #64 #65
#6066 H#O6T #68 #69 #70 H#T1 #7T2 #73 #74 #94 #95 #96 #97 #98 #99 #100
#101 #102 #103 #105 #1006 #108 #109 #110 #111 #112 #113 #114 #115
#125 #161 #162 #165 #166 #167 #168 #169 #170 #177 #189 #192

subject: Cardioid(s) tangent to 4 lines:
432 433 434 486

15



subject: Circle for a quadrigon:
#160

subject: Circular QG-cubic:
#155

subject: Circumcenter of Mass and generalized Euler line:

#80

subject: Circumscribed conics of the QA-DT Medial Triangle:
#223

subject: Clawson-Schmidt Conjugate QL-Tf1:
#338 #339 #340 #341

subject: Colinearity and cyclic sums of quadrangle points:
#240 #252 #253

subject: Conic poles of a quadrangle wrt its circumcubics:

445 #46

subject: Conic through reflections:
#38T #388 #389 #390 #391 #392 #393

subject: CONICS IN C. QUADRILATERAL:
#81

subject: Conjecture - Concyclic points:
#212

subject: Cyclic Quadrilateral:
#28 #29

subject: D point and second circle and ten equilateral triangles:

484

subject: Deleted Messages:
H3 F#H4 #5 #8 #9 #19 #36 #104

subject: Diagonal quadrilaterals and conics through the S-points of
the Dimid:
#164

subject: EQF-Note 2013-04-05:
#12

subject: EQF-Note 2013-04-08 Common point of five Miquel Circles:
#21 #22

subject: EQF-Note 2013-04-12: QL-P5, QL-P12, QL-P20, QL-P22:
#30

subject: EQF-Note 2013-04-15: Involutary Conjugate of the Newton
Line:

#31
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subject: EQF-Note 2013-05-17: A Cubic, a Circle and a Line wrt a
Quadrilateral:

#48 #49

subject: EQF-Notes:

#2

subject: Extension to QL-8P1:
#222

subject: Finding Point X on QA-Cul Cubic:
#132 #133 #135

subject: Graphical observation: QL-P28 and QL-P29 in comparison
with QL-P4:
#82 #85 #87 #88 #89 #90 #91 #93

subject: Graphical observation: X(186) and X(265) in cyclic QA-
environment:

#92

subject: Inscribed Harmonic Quadrilateral:
#351 #352 #353

subject: Inscribed Parallelograms of a Quadrigon:
#311

subject: Interesting paper 7:
H#171 #172 #4246

subject: Involutary Conjugate QA-Tf2:
#313 #314

subject: Isogonal conjugate quadrigon of a point:
#128

subject: La Géométrie du Quadrilatere Complet:
#305

subject: Maybe a new property of cyclic quadrilateral?:
#248 #251

subject: Modified Involutary Conjugate QA-Tf2 for Quadrigons:
#151 #152

subject: New items in EQF:
#158

subject: New names QL-P3 and QL-P5:
#11

subject: New points QL-P28 and QL-P29:
#7175 F#76 #78 #79

subject: New properties for QA-P23 and QA-Col1777:
#16
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subject: New property of QA-Tf2 (Involutary Conjugate):
441

subject: New transformation QA-Tf3 and related new point QA-
P42:
#107

subject: No Subject:
#83

subject: Numerically confirmed quadrangle points with a property
of angles:
#315 #316 #317 #318 #337 #342 #348 #349 #350

subject: Poncelet point and rectangular hyperbola:
#379 #380 #383

subject: Precisions concerning the curve QL-Cul:
#230 #232 #233 #234 #235 #2306 #237 #238 #239 #249 #254 #269 #271
H2T6 H#277 #2779 #280 #281 #282 #304

subject: Problem about circumscibed square of a quadrigon:
#3606 #3067 #370 #371 #372 #373 #374 #3775 #378 #384 #385 #386

subject: Problems: Square:
#376 #377 #381 #382

subject: QA-P1 as a LSD point:
H#17 #18 #20

subject: QA-P4 as an image of a triangle and a point:
4153 #154

subject: QA-points at infinity:
#307

subject: QG-Tr3 a new Reference Triangle:
#343 #344

subject: QL-Cul for quadrigons:
#355 #359 #360

subject: QL-DT Circumscribed Conics:
#285

subject: Quad Perimeter Problem:
#361

subject: QUADRILATERAL Bibliography:
#1773 #175 #178

subject: QUADRILATERAL NEWTON LINE ( A medial line):
#4174 #176

subject: Question about a Quadrilateral:
#319 #321 #322 #325 #328
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subject: REFERENCE:
4950

subject: Similar construction for QA-Cul:
#225 #226

subject: Simple QL-Cul construction:
#224

subject: Six-point QL-cubic wrt a point:
#213 #214 #215 #220 #221

subject: Some ”splitter”:
#2860 #287 #288 #323 #329 #332

subject: Some ”splitter” III:
#357 #358

subject: Tangential quadrilateral well known properties?:
H#26 F#2T #270 #272 #275 #300 #303 #306 #308 #309 #368 #369

subject: The perspector of 2 triangles made from 3 QA version Pedal
lines and:
#324 #326 #327 #330 #331 #333 #334 #335

subject: The sufficient conditions of a quadrangle point:
#191 #211

subject: Two points on the Newton Line:
#1779 #180 #181 #182 #183 #184 #185 #186 #187 #188 #217

subject: Two points on the Newton Line QL-Cul revisited:
#193 #194 #205 #259 #260 #263 #264 #265 #273 #278 #310 #312

subject: Van Aubel points:
#116

subject: Varignon points (temporarily named):

#39 #40

subject: Welcome:

#1

subject: What is the necessary and sufficient condition of quadrifig-
ure function:

#HAT #138 #139 #150 #163

subject: With the Euler-Poncelet’s point:
HTT

< Table of Contents < Message Index
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4 Messages

4.1 Message Index

Msg #1:
Msg #2:
Msg #3:
Msg #4:
Msg #b5:
Msg #6:
Msg #7:
Msg #8:
Msg #9:

Msg #10:
Msg #11:
Msg #12:
Msg #13:
Msg #14:
Msg #15:
Msg #16:
Msg #17:
Msg #18:
Msg #19:
Msg #20:
Msg #21:
Msg #22:
Msg #23:
Msg #24:
Msg #25:
Msg #26:
Msg #27:
Msg #28:
Msg #29:
Msg #30:
Msg #31:
Msg #32:
Msg #33:
Msg #34:
Msg #35:
Msg #36:
Msg #37:
Msg #38:
Msg #39:
Msg #40:
Msg #41:
Msg #42:
Msg #43:
Msg #44:
Msg #45:
Msg #46:

page 23
page 23
page 23
page 24
page 24
page 25
page 25
page 26
page 26
page 26
page 28
page 28
page 32
page 32
page 33
page 33
page 34
page 34
page 34
page 35
page 35
page 38
page 39
page 39
page 40
page 41
page 42
page 43
page 44
page 44
page 49
page 53
page 55
page 58
page 60
page 61
page 61
page 65
page 66
page 67
page 67
page 68
page 68
page 69
page 70
page 70

Msg #47:
Msg #48:
Msg #49:
Msg #50:
Msg #51:
Msg #52:
Msg #53:
Msg #5H4:
Msg #55:
Msg #56:
Msg #57:
Msg #58:
Msg #59:
Msg #60:
Msg #61:
Msg #62:
Msg #63:
Msg #64:
Msg #65:
Msg #66:
Msg #67:
Msg #68:
Msg #69:
Msg #70:
Msg #71:
Msg #72:
Msg #73:
Msg #74:
Msg #75:
Msg #76:
Msg #77:
Msg #78:
Msg #79:
Msg #380:
Msg #81:
Msg #82:
Msg #83:
Msg #84:
Msg #385:
Msg #386:
Msg #8T7:
Msg #88:
Msg #89:
Msg #90:
Msg #91:
Msg #92:

page 71
page 71
page 74
page 74
page 75
page 76
page 77
page 78
page 79
page 82
page 82
page 85
page 89
page 90
page 91
page 94
page 95
page 97
page 107
page 108
page 111
page 112
page 113
page 115
page 116
page 117
page 119
page 120
page 121
page 122
page 122
page 123
page 123
page 124
page 125
page 126
page 130
page 130
page 131
page 131
page 132
page 132
page 133
page 134
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4.2 Messages

Message: #1

Date: 17/5/2013 1:12:01
From: Chris

Subject: Welcome

COPY FROM FORMER GOOGLE GROUP

Dear Friends,

The Group on Quadri-Figures has started.

Messages can be placed at: https://groups.google.com/forum/#!
newtopic/quadri-figures.

Files on figures, etc. can be attached.

Now all our messages will be retained for the future and can be
looked up easily.

Moreover new members easily can join our group.

Let's go on sharing our findings, questions and answers in
quadri-geometry!

Best regards,

Chris van Tienhoven

Next — <= Message Index 1 Subjects

Message: #2

Date: 17/5/2013 1:15:27
From: Chris

Subject: EQF-Notes

COPY FROM FORMER GOOGLE GROUP

Dear friends,

since 2011 I have followed up the development of Chris’
Encyclopedia of Quadri-Figures.

Up to now there are many interesting questions.

Since jan. 2013 I have gathered some remarks in "EQF-Notes".
If you are interested, have a look on my homepage:
html://eckartschmidt.de .

Eckart

< Previous Next — <= Message Index 1 Subjects
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Message: #3

Date: 2020-02-20

From: Systems Manager
Subject: Deleted Messages

Message number #3 is not available in Yahoo groups.

< Previous Next — <= Message Index 1 Subjects

Message: #4

Date: 2020-02-20

From: Systems Manager
Subject: Deleted Messages

Message number #4 is not available in Yahoo groups.

< Previous Next — <= Message Index 1 Subjects

Message: #5

Date: 2020-02-20

From: Systems Manager
Subject: Deleted Messages

Message number #5 is not available in Yahoo groups.

< Previous Next — <= Message Index 1 Subjects
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Message: #6

Date: 17/5/2013 1:39:08

From: Chris

Subject: a LSD point of a quadrilateral and its Newton line

COPY FROM FORMER GOOGLE GROUP from Seiichi Kirikami

(April 1, 2013)

Given a quadrilateral P1P2P3P4 and its Newton line, the point
which has the property of least square distance (LSD) is given
by the following barycentric coordinates.

1st DT: a”2(2a74(1-m)A2(1-n)A2mn+bA4(1-m)A2n(m-n) (51m-31n+mn)+ch
4(1-n)A2m(n-m) (51n-31m+nm)-a~2bA2(1-m)A2(1-n)n(31(m-n)+m(4m-n))-
ar2cA2(1-n)A2(1-m)m(31(n-m)+n(4n-m))-2bA2cA2(1-m) (1-n) (m-n)~2(31,
(m+n)-mn)).

I obtained the above result with the conic contour method, which
Mr. van Tienhoven showed me examples. Before computation, I have
confirmed that in case of a quadrilateral, the method gives
QL-P26 (LSD point) in EQF.

Best regards,

Seiichi Kirikami.

< Previous Next — <= Message Index 1 Subjects

Message: #7/

Date: 17/5/2013 1:40:44

From: Chris van Tienhoven

Subject: a LSD point of a quadrilateral and its Newton line

COPY FROM FORMER GOOGLE GROUP from Seiichi Kirikami
(April 1, 2013)
1st DT should be replaced by 1st CT.

< Previous Next — <= Message Index 1 Subjects
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Message: #8

Date: 2020-02-20

From: Systems Manager
Subject: Deleted Messages

Message number #8 is not available in Yahoo groups.

< Previous Next — <= Message Index 1 Subjects

Message: #9

Date: 2020-02-20

From: Systems Manager
Subject: Deleted Messages

Message number #9 is not available in Yahoo groups.

< Previous Next — <= Message Index 1 Subjects

Message: #10

Date: 17/5/2013 2:20:34

From: Chris van Tienhoven

Subject: a LSD point of a quadrilateral and its Newton line

COPY FROM FORMER GOOGLE GROUP from Chris van Tienhoven
(April 2, 2013)

Dear Seiichi,

Very nice!

This point LSD(L1,L2,L3,L4,NewtonLine) lies on the perpendicular
bisector of QL-P26.CSC(QL-P6), which is this line
QL-P26.CSC(QL-P17).CSC(QL-P24).

CSC stands for Clawson-SchmidtConjugate(QL-Tf1).

You can see these lines in the 1st picture of QL-P26 in EQF.
There are no other concurrencies with known lines or curves.
See attached PDF-file.

Best regards,

Chris
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X = LSD-Point (L1,L2,L3,L4,NewtonLine)

NewtonLine

csce |

-
’
.
s
.
’

LSD-L1L2L3L4NL.pdf

< Previous

Next — <= Message Index 1 Subjects
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Message: #11

Date: 17/5/2013 2:36:00

From: Chris

Subject: New names QL-P3 and QL-P5

COPY FROM FORMER GOOGLE GROUP from Chris van Tienhoven

(April 4, 2013)

Dear friends,

I renamed the points QL-P3 and QL-P5 in EQF.

Thanks to a message from Bernard Keizer it came out that in the
document "More theorems on the Complete Quadrilateral" from J.W.
Clawson these QL-points:

QL-P1, QL-P2, QL-P3, QL-P4, QL-P5, QL-P12, QL-P20 and QL-P22
were mentioned.

Also it came out that the name Kantor-Hervey Point belonged to
QL-P3 and not to QL-P5.

So now

* QL-P3 = Kantor-Hervey Point, and

* QL-P5 = Clawson Center.

This all gave several additions and modifications in EQF.

See "Recently Added" in EQF.

Best regards,

Chris

< Previous Next — <= Message Index 1 Subjects

Message: #12

Date: 17/5/2013 6:04:35
From: Chris van Tienhoven
Subject: EQF-Note 2013-04-05

COPY FROM FORMER GOOGLE GROUP from Eckart Schmidt

(April 5, 2013)

Dear friends,

if you are interested in Involutary Conjugates (QA-Tf2) of
infinity points, there is a paper in the attachement.

Best regards Eckart
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EQF-Note 2013-04-05

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

Involutary Conjugate of Infinity Points

In EQF there are some QG-points Involutary
Conjugates of infinity points of QG-lines (see tables
for QA-Tf2). Here corresponding relationships are
tested in the QA-environment.

The Involutary Conjugate QA-Tf2 is an
isoconjugation wrt the QA-Diagonal Triangle QA-
Trl with fixpoints in the vertices of the reference
quadrangle. QA-Tf2 maps lines into circumscribed
conics of QA-Trl, especially the line at infinity in
the Nine-point Conic QA-Col. QA-Col is the locus
of centers of circumscribed conics of the reference
quadrangle. But in EQF there are only four
circumscribed  conics. Here the Involutary
Conjugates of infinity points of QA-lines will be
discussed wrt their collinearity with other QA-

points. — Reference triangle for barycentric
coordinates will be the QA-Diagonal Triangle QA-
Trl.

1. Circumscribed Conics of a Quadrangle

The Involutary Conjugate
(x:y:2) = (Pyz:q*zx:rixy)

of infinity points are points on the Nine-point Conic QA-Col
with the equation

rixy+q*zx+ pyz =0
and the center

QA= Pl=(p*(=p*+q*+1?): g (p*—q*+1?): r(p*+ q* = 1?)).
If we consider a line L(e,f,g), the Involutary Conjugate of its
infinity point
2 2 2
L.
f-8 g=¢ e=f

will be a point of QA-Col and a center of a circumscribed conic
of the quadrangle. Up to now there are four circumscribed
conics of a quadrangle in EQF"

0A-Co2 QA-Orthogonal Hyperbola:
The center QA-P2 is the Involutary Conjugate
of infinity points of lines orthogonal to QA-L2.

2013-04-05.pdf
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QA-Co3 Gergonne-Steiner Conic:
The center QA-P3 is the Involutary Conjugate
of the infinity point of QA-L4.

0A-2Cola,b Pair of Circumscribed QA-Parabolas:
The axes of the QA-Parabolas are parallel to the asymptotes
of QA-Col; their infinity points are Involutary Conjugates.

There are two further circumscribed conics of a quadrangle (see
my EQF-Note 2013-01-18):

Circumscribed conic through QA-P5 and QA-P10:
The center, reflected in QA-P1, is the Involutary Conjugate
of the infinity point of QA-P1.QA-PI6.

Circumscribed conic through QA-P1 and QA-P16:
The center, reflected in QA-P1, is the Involutary Conjugate
of the infinity point of QA-L3.

2. Special Involutary Conjugates of Infinity Points

Considering QA-lines, the Involutary Conjugates of their infinity
points on QA-Col are sometimes collinear with QA-P2 and
another QA-point. For example: The Involutary Conjugate of the
infinity point of QA-P4.QA-PS8 is the second intersection point
of QA-P2.QA-P7 and QA-Col.

infinity point of line ... Involutary Conjugate

QA-14 QA-Col " QA-P2.0A-P3
QA-P1.OA-P11 0A-Col " QA-P2.0A-P37
QA-P1.QA-P28 QA-Col " QA-P2.QA-P15
QA-L.2 QA-Col ™ QA-P2.0A-P23
QA-P2.0A-P23 QA-Col " QA-P2.0A-P6
QA-P4.0A-P8 QA-Col " QA-P2.0A-P7
QA-P4.0A-PI12 QA-Col » QA-P2.0A-P11
QA-P10.QA-Pi4 QA-Col N QA-P2.QA-P14
QA-P11.0A-P23 QA-Col " QA-P2.0A-P36

If the Involutary Conjugate of an infinity point is reflected in
QA-P1 — always a point on QA-Col — there are corresponding
properties wrt QA-P3.

infinity point of line ... I’:_:})I?C?:gigogff%;w
QA-L1 QA-Col " QA-P3.0A-P4
QA-L2 QA-Col ™ QA-P3.QA-P32
QA-14 QA-Col » QA-P3.QA-P2
QA-P1.QA-P4 QA-Col " QA-P3.0A-P8
QA-PI1.QA-P11 QA-Col ™ QA-P3.QA-P12
QA-P1.QA-PI2 QA-Col " QA-P3.0QA-P30

2013-04-05.pdf
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In QG-environment there are some further results: As mentioned
above the first three are to be found in EQF under QA-Tf2.

infinity point of line ... Involutary Conjugate
0G-P1.0G-P2 Q0G-P13
0G-P1.0G-P3 0G-P14
OL-L1 QG-P15
0G-L2 0A-Col » OG-P1.0G-P2
0G-L3 refl. of 0G-P14 in QA-P1

3. Infinity Points of orthogonal Lines

All orthogonal hyperbolas circumscribed QA-Tr! contain the
orthocenter QA-P12. The Involutary Conjugate of QA-PI2 is the
Inscribed Square Axes Crosspoint QA-P23. Therefore QA-P23
can be considered as the common point of all QA-Tf2-images of
orthogonal hyperbolas circumscribed QA-Tr!.

For orthogonal lines the Involutary Conjugates of their
infinity points lie on QA-Co! with a chord through QA-P23.

Remark: Consider chords of QA-Col through QA-P23. The
Thales-circle over a chord intersects QA-Col in QA-P2 and a
further point X. The orthogonal hyperbola circumscribed QA-
Trl through X cuts the chord in points of an isocubic wrt QA-
Trl for pivot QA-P23 and isoconjugation QA-Tf2.

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-04-05.pdf

< Previous Next — <= Message Index
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Message: #13

Date: 17/5/2013 6:10:04

From: Chris

Subject: a LSD point made from 6 pedal points in QA- environment

COPY FROM FORMER GOOGLE GROUP from Seiichi Kirikami (April
5,2013)

Dear friends,

Given a quadrangle P1P2P3P4, the following point P has the
property of least square distance (LSD) from 6 its pedal points
Pdij on PiPj.

1st CT: a”r2(an6q”r2x72(p+q) (p+r)+ar4(bA2rr2q(p+q) (-2pA2+2pg+1r(21+
q))+ch2972r (p+r) (-2p~2+2pr+q(29+1) ) ) +ar2(bMp(p+q) r 2 (4pg-gr2+3p
1+31r°2)+cMp(p+1)qrh2(4pr-172+3pq+3972) +2bA2c 2pqr (-2pA3-gA3-1A3+
39/2r+3qrA2+pA2(q+r)+2p(q+r)~2) ) -cr6pN2gM2(p+1) (39+2r) -bA6pA21A2 |
(p+q) (29+31r)+b"2cN4pN2q(3pq(29+31) +pA2(6Q+4r) +1(7972+2qr-41/2) )+
bA4AcA2pA21 (3pT(21+3q)+pAr2(61+4q)+q(7xA2+2qTr-4972)))

Best regards,

Seiichi Kirikami.

< Previous Next — <= Message Index 1 Subjects

Message: #14

Date: 17/5/2013 6:11:33

From: Chris van Tienhoven

Subject: a LSD point made from 6 pedal points in QA- environment

COPY FROM FORMER GOOGLE GROUP from Chris van Tienhoven
(April 5,2013)

Dear Seiichi,

I calculated this Quadrangle-point before.

It has pretty long coordinates and it is not lying on known
lines or curves.

So I don't estimate it as a very special point.

Chris

+ Previous Next — < Message Index 1 Subjects
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Message: #15

Date: 17/5/2013 6:13:37

From: Chris

Subject: a LSD point made from 6 pedal points in QA- environment

COPY FROM FORMER GOOGLE GROUP from Seiichi Kirikami
(April 5,2013)

Dear Chris,

I see. I hope that it will be something in future.
Best regards,

Seiichi Kirikami.

< Previous Next — <= Message Index 1 Subjects

Message: #16

Date: 17/5/2013 6:17:08

From: Chris

Subject: New properties for QA-P23 and QA-Co17??

COPY FROM FORMER GOOGLE GROUP from Eckart Schmidt
(April 5, 2013)

Dear friends,

for a triangle an isoconjugation transforms lines into
circumconics

and QA-Tf2 is an isoconjugation wrt QA-DT:

The Involutary Conjugates of lines through QA-P23 are the
circumscribed orthogonal hyperbolas of QA-DT.

The Involutary Conjugates of tangents at QA-Col are the
circumscribed parabolas of QA-DT.

Best regards Eckart

< Previous Next — <= Message Index 1 Subjects
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Message: #17

Date: 17/5/2013 6:18:15
From: Chris

Subject: QA-P1 as a LSD point

COPY FROM FORMER GOOGLE GROUP from Seiichi Kirikami
(April 3, 2013)
Dear friends,
Given a quadrangle P1P2P3P4 and its midpoints Mij of Pi and Pj,
QA-P1 has the property of least square distance(LSD) from P1,
P2, P3 and P4. And it also has the property of least square
distance(LSD) from M12, M13, M14, M23, M24 and M34.
LSD of the former:

cyclic sum {a”r2(2q72+qr+2r72+3pq+3pr+pA2}/4/ (p+q+T)A2.
LSD of the latter:

half of the above value.
Best regards,
Seiichi Kirikami.

< Previous Next — <= Message Index 1 Subjects

Message: #18

Date: 17/5/2013 6:21:12
From: Chris

Subject: QA-P1 as a LSD point

COPY FROM FORMER GOOGLE GROUP from Chris van Tienhoven
(April 6, 2013)

Dear Seiichi,

I added this property now at QA-P1 in EQF.

Chris

< Previous Next — <= Message Index 1 Subjects

Message: #19

Date: 2020-02-20

From: Systems Manager
Subject: Deleted Messages

Message number #19 is not available in Yahoo groups.

< Previous Next — <= Message Index 71 Subjects
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Message: #20

Date: 17/5/2013 6:23:33
From: Chris

Subject: QA-P1 as a LSD point

COPY FROM FORMER GOOGLE GROUP from Seiichi Kirikami
(April 7, 2013)

Dear Chris,

Thanks a lot!

Best regards,

Seiichi Kirikami.

< Previous Next — <= Message Index 1 Subjects

Message: #21

Date: 17/5/2013 8:44:46

From: Chris van Tienhoven

Subject: EQF-Note 2013-04-08 Common point of five Miquel Circles

COPY FROM FORMER GOOGLE GROUP  from  Eckart Schmidt

(April 8, 2013)

Dear friends,

five lines give five quadrilaterals. Their Miquel circles have a
common point.

I don"t know, whether this is published anywhere.

In the attachement there are some examples in the
QL-environment.

Best regards Eckart
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EQF-Note 2013-04-08

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

Common Point of five Miquel Circles
Five lines give five quadr. Their Miquel circles
have a common point. In this paper there are some

examples for a quadrilateral and a further line. —
The results are CABRI-controlled.

Laezeas

LatstaLs

LiLstaLs

The Miquel circles (QL-Ci3) of the five quadrilaterals
of five lines have a common point.

A calculation with barycentric coordinates is possible, taking
three of the lines for a reference triangle. But the results cant be
handled.

We consider now a quadrilateral L;L,L ;L4 and a further line L.
Then the Miquel circles of the quadrilaterals

L ILZL_?L, L[L2L4L, L]L2L4L, LQL 3L4L and L;L2L3L4
have a common point, here named MC-point of a line wrt a
quadrilateral. The Clawson-Schmidt Conjugate (CSC) of the
MC-points lie on QL-L2 (CSC image of QL-Ci3).

izt
T Ll taiataL g
/ N Litatst

Liatat —

L1L2L3L

P N W2 ’ N

2013-04-08.pdf
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Examples:

QL-L1
MC-point is CSC of QL-P7 (see above).

QL-L2,3
MC-point is QL-P1.

Lines orthogonal to QL-L1
MC-point is QL-P1I.

QL-L4
MC-point is CSC of the reflection of QL-P2 in QL-P7.

Line through QL-P4, parallel QL-LI
MC-point is CSC of QL-P2.

Lines parallel to QL-L1
MC-point is CSC of the reflection of the intersection of
the line with QL-L2 in QL-P7.

QG-P1.QG-P14
MC-point is the second intersection of QL-Ci3 with the
CSC image QG-P1.QG-Pl4.

Limit cases:

Lines parallel to the quadrangle sides
MC-point is CSC of the intersection of the sideline and
QL-L2.

Diagonals of the quadrilateral
MC-point is CSC of the intersection of the diagonal and
QL-L2.

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-04-08.pdf
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Message: #22

Date: 17/5/2013 8:49:30

From: Chris van Tienhoven

Subject: EQF-Note 2013-04-08 Common point of five Miquel Circles [1 Attac

Dear Eckart,

The points/lines in a 5L-configuration are very interesting
indeed.

Last years I found this article:
http://www.cut-the-knot.org/triangle/Morley/CenterCircle.shtml
Also I produced attached Cabri-figure converted to PDF-file.
So I think the 5L-Miquel Points is already known.

However your applications with known QL-Lines is very
interesting!

Best regards,

Chris

Look at:
http:/fwww.cut-the-knot.org/triangle/Morley/CenterCircle.shtml

Points 1,2,3,4,5 are the Miquel Circumcenters (QL-P4) of the
Quadrilaterals L2.L3.L4.L5, L3.L4.L5.L1, etc
Points 1,2,3,4,5 are concyclic on the Kantor's Circle.

Points M1,M2 M3 ,M4,M5 are the Miquel Points (QL-P1) of the
Quadrilaterals L2.L3.L4.L5, L3.L4.L5.L1, etc.
Points M1,M2,M3,M4,M5 are concyclic on the Clifford's Circle.

5L-MiquelPoint is the common point of the 5 CenterCircles

5L-MiquelPoint-01.pdf
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Message: #23

Date: 17/5/2013 8:49:32

From: Chris

Subject: a LSD point of a quadrilateral which is on Newton line

COPY FROM FORMER GOOGLE GROUP from Seiichi Kirikami

(April 9, 2013)

Dear friends,

Given a quadrilateral L1L2L3L4 and Newton line, the following
point on Newton line has the property of least squares distance
(LSD) from L1, L2, L3 and L4.

1st CT: ar2(bM(1-m)A2(m-n)n(l(m-n)+mn)+cAr4(1-n)A2(n-m)m(1(n-m)+
mn)-ar2(1l-m) (1-n) (bA2(1-m)n(1l(m-n)+mn)+cA2(1-n)m(1(n-m)+mn)+2bA2
cN2(1-m)(m-n) (n-1) (1(m+n)-mn)).

QL-P26, a LSD point of a quadrilateral and Newton line, a LSD
point of a quadrilateral which is on Newton line are colinear.
Best regards,

Seiichi Kirikami.
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Message: #24

Date: 17/5/2013 8:51:22

From: Chris van Tienhoven

Subject: a LSD point of a quadrilateral which is on Newton line

COPY FROM FORMER GOOGLE GROUP from Chris van Tienhoven (April 9,
2013)

Dear Seiichi,

I do not quite understand.

You describe the point as "has the property of least squares
distance (LSD) from L1, L2, L3 and L4".

This is the point QL-P26.

Do I interprete it wrong?

Chris

< Previous Next — < Message Index 1 Subjects
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Message: #25

Date: 17/5/2013 8:53:37

From: Chris

Subject: a LSD point of a quadrilateral which is on Newton line

COPY FROM FORMER GOOGLE GROUP from Seiichi Kirikami (April 10,
2013)

Dear Chris,

I added the condition that a LSD point was on Newton line. So I
applied Lagrange's multiplier method to this problem. If you
need Mathematica-file, I will send you it.

Best regards,

Seiichi Kirikami
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Message: #26

Date: 17/5/2013 8:56:53

From: Chris van Tienhoven

Subject: Tangential quadrilateral well known properties?

COPY FROM FORMER GOOGLE GROUP from Chris van Tienhoven (April
10, 2013)

Dear Friends,

This mail for support came from:

Mosca Sebastiano

Maybe we can help him.

Chris

*Mosca Sebastiano:*

ABCD is a circumsribed quadrilateral,

PQRS the points of tangency with the inscribed circle center O
M and N are the midpoints of AB and CD

K is the intersection of SQ and NK

Prove OK is parallel to PR.

Is it a well known properties?

Can yo give me some reference?

CD = 2 cocunnede) gualsdderd M

quadrilateral properties.pdf
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Message: #27

Date: 17/5/2013 8:58:38

From: Chris van Tienhoven

Subject: Tangential quadrilateral well known properties?

COPY FROM FORMER GOOGLE GROUP from Eckart Schmidt
(April 11, 2013)
Dear Chris,
only a short remark to Mosca’s question:
Using polar coordinates P(cosP,sinP), Q(cosQ,sinQ),
the lines have the equations

OK: y = -cot((P+R)/2) x

PR: y = -cot((P+R)/2) x + cos((P-R)/2) / sin((P+R)/2)
Perhaps the angle relations in the equationes lead to a
synthetic proof.
Remarkable that the property doesn’t depend on the chord QS.
By the way: In Mosca’s message the definition of K must be:
K is the intersection of SQ and NM.
Best regards Eckart

+ Previous Next — < Message Index 1 Subjects
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Message: #28

Date: 17/5/2013 9:08:06
From: Chris van Tienhoven
Subject: Cyclic Quadrilateral

COPY FROM FORMER GOOGLE GROUP

from Chris van Tienhoven

(April 12, 2013)

Dear friends,

Once I found this configuration for a Cyclic Quadrilateral.

I don't remember from where.

Given a Cyclic Quadrilateral (actually a Quadrigon) ABCD with
Diagonal Crosspoint S.

Let
Let
Let
Let
Let

Now :
Mab.
LT

Pda
See

Mab
Mcd
Pbc
Pda
T

Mcd

atta

= Midpoint of AB.
Midpoint of CD.
Projection point of S at BC.
Projection point of S at DA.
Mab.Mcd A Pbc.Pda

_|_ Pbc.Pda
Pbc.T
chment. Is there a synthetic proof for this?

Best regards, Chris

Med e Given cyclic Quadrigon ABCD with Diagonal Crosspoint S.
SN Let Mab = Midpoint of AB.
N S Let Mcd = Midpoint of CD.
\\\ // ‘ Let Pbc = Projection point of S at BC.
N // | Let Pda = Projection point of S at DA.
s/ | T = Mab.Mcd * Pbc.Pda
v Now:
ol AN Bpbe/ Mab.Mcd _|_ Pbc.Pda
ST N and
/ N S Pda.T = Pbc.T
. //’ N
A Mab—" B

CyclicQuadrilateral.pdf
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Message: #29

Date: 17/5/2013 9:11:21
From: Chris

Subject: Cyclic Quadrilateral

COPY FROM FORMER GOOGLE GROUP from Eckart Schmidt
(April 12, 2013)

Dear Chris,

in my papers I found two references.
Bundeswettbewerb Mathemathik 2003, 2. Runde
Praxis der Mathematik 3/46. Jg. 2004 , S.135

The first one can be found per Google.

Best regards Eckart
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Message: #30

Date: 17/5/2013 9:13:15

From: Chris van Tienhoven

Subject: EQF-Note 2013-04-12: QL-P5, QL-P12, QL-P20, QL-P22

COPY FROM FORMER GOOGLE GROUP  from Eckart Schmidt

(April 12, 2013)

Dear friends,

for quadrilaterals with the same Inscribed parabola QL-Col and
the same QL-Diagonal Triangle QL-Trl

the loci for the points QL-P5, QL-P12, QL-P20, QL-P22 are lines
with a common point.

There is a paper in the attachement. Perhaps someone can find
further properties of this interesting point.

Best regards Eckart
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EQF-Note 2013-04-12

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

QL-P5, QL-P12, QL-P20, QL-P22

For quadrilaterals with the same Inscribed
Parabola QL-Col and the same QL-Diagonal
Triangle QL-Trl the loci for the points above are
lines with a common point. This is the reason for the
following research. — Reference triangle for
barycentric calculation is QL-Trl.

The Points

The four points above lie collinear on the Newton line QL-L]
with rational distance ratios:
P5.P12: P12.P22: P22.P20=2:1:3.

These are the ratios of the Euler line. Background: Take the
Euler lines of the triangle components, choose on each Euler
line the same special point X and draw a parallel to the
corresponding sideline of the quadrilateral, then the constructed
quadrilateral is homothetic to the reference quadrilateral with
center Y.

X Y
circumcenter QOL-P5 (see figure)
centroid QL-PI2 (see EQF)
nine-point center QL-P22 (see EQF)
orthocenter QL-P20 (see EQF)
The Lines

We consider the pencil of quadrilaterals with the same QL-
Diagonal Triangle QL-Tr] and the same Inscribed Parabola QL-
Col. The inscribed parabola has the equation:

2013-04-12.pdf
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x2 y2 72

-2 n2—2 [2—m?
For a shorter description the point at infinity of the parabola
shall be
(w:v:wy=(m?—n2:n2-12:2-m?) with u+v+w=0.
With [=+m?+w and n=+m?—u we have a parameter m

for the coefficients of the defining lines of the quadrilateral.

LY

The loci of the considered points are lines with the equations:

QL-P5: Z(a4vw+b4wu +c'uv+4a28 yw)x =0
evel
This line through QL-P5 is orthogonal to QL-
P1.QL-P9.

QL-P12: Y vwx=0

cyel

This line is the polar of QL-P8 wrt the parabola.

QL-P20: Y (Pw+cvPx=0
cvel
Construction of this line: a parallel to QL-LI
through OL-PI10 (QL-DT-orthocenter),
intersection with the parabola, tangent at the
parabola, a parallel through QL-P20.

QL-P22: D (452w (=S u+ S+ Sw))x =0
eyel
Construction of this line: a parallel to QL-LI
through QL-PI1 (QL-DT-nine-point center),
intersection with the parabola, tangent at the
parabola, a parallel through QL-P22.

Within the meaning of the X-Y-list above the last two
constructions can be generalized:

The locus of a point P on QL-LI, dividing QL-P5.QL-
P20 in the ratio x, can be constructed as follows: a

2013-04-12.pdf
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parallel to QL-LI through a point, dividing QL-P9.QL-
P10 in the same ratio &, intersection with the parabola,
tangent at the parabola, a parallel through P.

Equation of this line:
Z(—a4vw+ brwu +ctuv+ 2a2(b? + 2w+ 2(c2v + b2w)k)x) =0

cyel

All these lines have a common point.

For quadrilaterals with the same inscribed parabola
and the same QL-diagonal triangle
the loci for the points QL-P5, QL-P12, QL-P20, QL-P22
are lines with a common point.

This common point has the coordinates:
(u(v(a®w+c2u)? —w(a?v+bu)?)
(v(w(bu + a?v ) —u(b?w+ c?v)?)
s(w(u(c?v + a?w)? —v(ciu+ a?w)?)) .
The polar of this point wrt the inscribed parabola is a line
through QL-P8. The direction of the polar is orthogonal to a line

through QL-P10 and a point, which is the intersection of QL-L2
and a perpendicular line to QL-L7 through QL-P3.

— Unfortunately no further properties can be given. —
A special Case
Taking three lines for a reference triangle and a fourth line

parallel to the Euler line of the reference triangle, then we get a
quadrilateral, where the four considered points coincide.

For quadrilaterals with sidelines parallel to the Euler lines
of their triangle components holds
QL-P5 = QL-PI2 = QL-P20 = QL-P22.

There are four quadrilaterals of this type among those with the
same inscribed parabola and the same (Q[-diagonal triangle,
taking lines

2013-04-12.pdf
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(iJ 3c*v2+2(38; + S2)vw+3b* w2,
+f3a w2 +2(3S] + SHwu +3c'u?,
+ \/3b4u2 +2(3S7 + §2uv +3a*1?).
for defining the quadrilateral.

Final Remark

Among the quadrilaterals of the considered pencil there are four
further collinear points, whose loci are lines with a common
point. The common point is a point at infinity, so the lines are
parallel. The first one is already mentioned.

QL-PI2: Y vwx=0
evel
This line is the polar of QL-P8 wrt the parabola.
Polar distance from QL-PS:
S(uv+vw+wu)

d —
3\/SAMZ(V WP+ Sp2(w—u)+ S wiu—v)?

QL-PI4: Y (>—10vw)x=0
cvel

Parallel line with distance 4/3d from QL-P8.

QL-P15: Y (u?+8vw)x=0

cvel

Parallel line with distance 2/3d from QL-P8.

QL-PI18: Y (v—wpPx=0

cvel

Parallel line with distance 2d from QL-PS.

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-04-12.pdf
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Message: #31

Date: 17/5/2013 9:17:06

From: Chris van Tienhoven

Subject: EQF-Note 2013-04-15: Involutary Conjugate of the Newton Line

COPY FROM FORMER GOOGLE GROUP from Eckart Schmidt

(April 15, 2013)

Dear friends,

there is a conic for quadrigons in the attachement
with interesting properties in the QL-environment.
Best regards Eckart
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EQF-Note 2013-04-15

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

Involutary Conjugate of the Newton Line

For a quadrigon a QA-DT circumscribed conic
with center QG-P2 through QG-P15 will be
discussed. — Reference triangle for barycentric
coordinates is QA-DT.

=QA-PZO

The Conic in QG-environment

In the QG-environment we consider the Newton Line
QL-LI:  @*x+(p?—r)y—q*z=0.

Its Involutary Conjugate (QA-Tf2) is a QA-DT circumscribed

conic with the equation
—r2xy+(p?—rh)ux+ p?yz =0.

e The center of the conic is QG-P2.
e The conic contains the points

QG-PI15 (image of the point at infinity of QL-L1),

QA-P20 (image of QA-P1),
reflection of QG-PI in QG-P2 (image of QG-P12),
the reflections of QG-P15, QA-P20 in QG-P2.

e The asymptotes are parallel to the legs of the QL-
diagonal triangle. Their points at infinity are the images

of the midpoints of the diagonals of the quadrigon.
e The tangent in QG-P1 is QG-L2,

the tangent in QG-P15 is QG-P12.QG-P15,

the pole of QG-L3 is QG-P12.

The tangents in the endpoints of the 3" diagonal are

parallel QG-P1.QG-P3.

e The conic is the locus of QG-P15 for all quadrigons with

the same QA- and QL-diagonal triangle.

e The conic divides the sidelines in ratios with product 1.

2013-04-15.pdf
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The Conic in QL-environment

For a quadrangle there are three conics of the new type.
Common points are the vertices of QA-DT and QA-P20. For a
quadrilateral there are also three conics but with three common
points. The calculation needs solutions of equations with degree
3. So the following interesting properties are only Cabri
controlled.

QL-P9

QL-P24 =

X2-QL-P18 7 fatrz

X3

.// =

e The three conics have three common points.

e The centroid X2 of this triangle is QL-PI8 (reflection of
QL-P8in QL-P12).

e The orthocenter X4 of this triangle is the reflection of
QL-P10in QL-P2.

e The circumcenter X3 of this triangle is the reflection of
QL-P9 in QL-P6.

e The circumcircle of this triangle contains QL-PI7 and
OL-P24.

e The Simson line of QL-PI17 wrt this triangle is a parallel
to QL-L6 half the distance to QL-P17.

Comparison with the Nine-point Conic QA-Col
We can compare these properties with those of another conic.

Taking the three Nine-Point Conics QA-Col for a quadrilateral,
we get also three common points (see QL-P6 in EQF).

2013-04-15.pdf

51




The following list shows centroid, circumcenter and orthocenter
of the QL-diagonal triangle QL-DT, the triangle wrt QA-Col and
the triangle wrt QG-Cox.

QL-DT QA-Col-A  QG-Cox-A
centroid QL-P8 QL-PI2 QL-PIS
circumcenter QL-P9 QL-P6 see above
orthocenter QL-P10 QL-P2 see above

Reflecting one of the QL-DT-points in the corresponding point
of QA-Col-A we get the corresponding point of QG-Cox-A. The
circumcircles of the three triangles contain QL-P17 and QL-P24.

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-04-15.pdf
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Message: #32

Date: 17/5/2013 9:21:20

From: Chris van Tienhoven

Subject: Cardioid(s) tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP from Bernard Keizer

(April 17, 2013)

Dear friends,

This first contribution is rather a question.

I would like to know how it is possible to find the cardioid(s)
tangent to 4 lines.

Any synthetic or analytical approach or bibliographic reference
would be welcome ...

You will find in the attached file a short introduction to the
subject.

Best regards

Bernard
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Cardioids tangent to 4 lines

(Background for this note is Chris van Tienhoven : Encyclopedia of Quadrifigures)

For a 4-lines or complete quadrilateral QL1, there is one parabola tangent to the 4
lines (QL-Col), the focus being the Miquel point M (QL-P1), the directrix the Steiner
Line (QL-L2) and the axis being parallel to the Newton Line QL-L1. There is also one
deltoid tangent to the 4 lines, the center being the Kantor-Hervey point H (QL-P3) and
the inner circle the Hervey circle (QL-Ci4). If I call 6i the angles between the Steiner
Line and the lines Li, the angle of the 3 axes of the deltoid and the axis of the parabola
is % Y01 (to the modulus n/3). Last, there is a cardioid tangent to the 4 circles Ci
circumscribed to the 4 reference triangles Ti of the QL (QL-Qul), the center being the
Miquel circumcenter O (QL-P4), the cusp the Miquel point M (QL-P1) and the inner
circle the Miquel circle (QL-Ci3). The parabola and the cardioid are Clawson-Schmidt
conjugates and the angle between the axis of the cardioid and the axis of the parabola
is Y 0i. I suppose these are more or less well-known properties.

I consider now the 4 tangent lines to the cardioid, which are also tangents to the circles
Ci ; these 4 tangents to the cardioid form a new complete quadrilateral QL2. The
contact points with the cardioid Ei are the reflections of the cusp M in the tangents to
the Miquel circle in the points O1, centers of the 4 reference circles ; we have MEi
parallel to OOi. If r is the radius of the Miquel and the Hervey circles, the cardioid has
a bitangent perpendicular to it’s axis in a point T at a distance 3r/2 from it’s center O.
Let’s Ki be the intersections between this bitangent and each of the 4 tangent lines to
the cardioid. The main property of the cardioid is that KiO trisects the angle TKiEi.
Conversely, for a given cardioid (with center O and cusp M and therefore bitangent)
and 4 tangent lines forming the QL2, it’s easy to find the points Ki as intersections of
the tangents and the bitangent, which gives the O1 as reflections of the cusp M in the
segments KiO. The reflections of M in QjOk are the vertices of the QL.

The problem is much more difficult if the cardioid isn’t given and we have only the 4
lines. If I believe Frank Morley, there are 8 cardioids tangent to 4 lines not directed,
but only one tangent to the 4 lines to which the deltoid assigns a definite direction (as
the cardioid is a curve of direction).

Morley proved also in his Morley’s Miracle that the locus of the centers of cardioids
inscribed in a triangle is made of 3 sets of 3 parallel lines, forming equilateral
triangles, the direction of the lines being the mean direction of the 3 sides of the
triangle to the modulus n/3 (see American Journal of Mathematics, vol 51, n°3 :
Extensions of Clifford’s Chain-Theorem by F. Morley). For the QL, the centers of the
cardioids tangent to the 4 lines must therefore belong to the 4 groups of the 3 sets of 3
parallel lines for each of the 4 reference triangles of the QL ...

The question is precisely how to find the cardioid(s) tangent to 4 given lines.

Synthetic or analytical approach and bibliographic references would be most welcome.

Bernard Keizer
(bernard.keizer@wanadoo.fr)

Cardio_ ds tangent to 4 lines.doc
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Message: #33

Date: 17/5/2013 9:24:20

From: Chris van Tienhoven

Subject: Cardioid(s) tangent to 4 lines [1 Attac

Dear Bernard,

in addition to your paper "Cardioids tangent to 4 lines"
there is a further property described in the attachement.
Best regards Eckart
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21.04.2013
Dear Bernard,

in addition to your paper Cardioids tangent to 4 lines:
There is the following property for cardioids in

H. Schmidt: Ausgewihlte héhere Kurven.
Kesselringsche Verlagsbuchhandlung Wiesbaden, 1949, S.122.

»Die Tripel paralleler Tangenten der Kardioide schneiden die
Doppeltangente in Tripeln von Punkten, die vom Mittelpunkt des
Grundkreises aus unter dem Winkel 60° erscheinen.”

N
£

Not to be found there is a further property:

The sum of the orientated distances of these parallel tangents
[from the center O of the basic circle is zero.

We can start with a quadrilateral, for example described by the
vertices of a quadrigon component in cartesian coordinates:

A(a,l), B(h.l), C(c,L), D(d,i) .
a b c d
The cardioid can be described by the center of the base circle
O(u,v) and the intersection 7(s,7) of the axis and the
bitangent.
The four sidelines AB, BC, CD, DA are tangent to the cardioid.

Their parallel tangents can easily be calculated. The sums 0 of
their orientated distances to Z lead to four equations for u, v, s, ¢.

So far so good ...
These four equations (see beyond) with rational coefficients are
up to degree 3 in every variable, but perhaps there are possible

interpretations.

Best regards Eckart

Cardio_ds .doc
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Gevi- 3dvi+2avr2eidiaviruv- 2 duvirecdv § 0

a'+3a’d+3ad +d°-3as’-3ds*-3a"°d" - 3a"ds"+2:5"+
za‘d*s'+2ads’t+za‘d’ s t-3ati-3dt - 3a"af £F-
3a'd't'+2at'+2a'd st +2adt’+ 22" ¢’ - 3a'u-6adu-
3d'u+basu+6dau+rba’d'sn+6a’d su- 3su-3a"d" s"u-
dadstu- 4adistusrtiu+a @ tiu-3a'd* v -3a"a us+
zadtuo' +za'd tui+a'd v -3a‘dv- ea‘dv-3ad v+
ads vta d s vt6atvibdtviéa d tviba d Ev-
dstv-da d stv-3adt’v-3a"'d tvrea‘duvssad uv-
Zadsuv-2a d*suv-2tuv-2a*d tuv-2aduv+a‘d o v-

Jav-3dv+2evezaideavruv -2 d uvirady §0

Cardio_ds .doc
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Message: #34

Date: 17/5/2013 9:29:14

From: Chris van Tienhoven

Subject: Cardioid(s) tangent to 4 lines [1 Attac

Dear Friends,

I already had an earlier discussion with Bernard about these
Cardiods.

I 1like the approach of Eckart. However the 4 equations he found
seem pretty tough to solve.

I had another approach.

But again the algebraic way as well as the synthetic way of
solving its simplification shown in attached file didn’'t pay
off.

Maybe others can use clues in this approach.

See attachment.

Best regards,

Chris van Tienhoven
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Construction Cardiod

Draw circle C1 with center O

Choose referencepoint P3 on this circle.

Divide OP in 3 equal parts with dividing points P1 and P2 (P1 nearest
Q).

Draw circle C2 with center O through P1.

Let PO be reflection of P1in O.

Choose variable point V1 on circle C1.

Let V2 be reflection of P3 in line O.V1.

Let S1 be the intersection point of circle C2 with line segment O.V1.
Let S2 be the intersection point of circle C2 with line segment O.V2.
Let S3 be the reflection of S1in O.

Let S4 be the reflection of S3 in S1.

Let S5 be the reflection of S4 in S2.

The locus of S4 with variable point P1 is the CARDIOD.

Now V1.V2 is tangent to the cardiod at S4 !
And the perpendicular of V1.V2 at V2 is also tangent at the cardiod at
S5.

From Xah Lee:
http://xahlee.org/SpecialPlaneCurves_dir/specialPlaneCurves.html

A Cardioid has these properties:

1. A Cardioid has a Circumcircle C1.

2. A Cardiod has one common point P3 with its Circumcircle.

3. A Cardiod has a Cusp PO.

4. A Cardioid has a Center O (same as the Center of its Circumcircle).
5.0.P3=3"0.P0

Let L1 be a random tangent to the Cardiod at S4.

Let V1 and V2 be the intersectionpoints of L1 with circumcircle C1.

From the construction of the Cardiod it is evident that:

angle V1.0.V2 = angle V1.0.P3 (or angle V2.0.P3)

Consequently P3 = Reflection of V2 in O.V1 (or Reflection of V1 in O.V2).

So every line tangent to the Cardioid determines 2 possible common points P3.

The question how to construct a Cardioid tangent to 4 lines L1, L2, L3, L4 now
becomes the question:

how to construct a Circle intersecting these 4 lines so that the Reflectionpoints of
circle-intersectionpoint-1 in the radius defined by circle-intersectionpoint-2 coincide.

Stated in another way:

Every Line Li (i=1,2,3,4) intersects some Circle with Center O in Sia and Sib (i=1,2,3,4).
Let Ria = Reflection of Sia in O.Sib and Rib = Reflection Sib in O.Sia (i=1,2,3,4).

As a consequence there are 8 points R1a, R1b, R2a, R2b, R3a, R3b, R4a, R4b.

When we find such a circle that R1a = R2a = R3a = R4a (where moreover every suffix
"a" can be altered by "b"), then we have found a Cardiod tangent to the the 4 lines L1,
L2, L3, L4.

Cardiod-Construction-02-03.pdf
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Message: #35

Date: 17/6/2013 2:37:36

From: Chris

Subject: A classification of QA-points in EQF

COPY FROM FORMER GOOGLE GROUP from Seiichi Kirikami

(April 24, 2013)

Dear friends,

[1] An idea of classification of QA-points:

Given a triangle ABC and a point P{p, q, r}, cevian points are
D{@, q, r}, E{p, @, r} and F{p, q, @}. Naturally AD, BE and CF
are concurrent.

Likewise, given a triangle ABC, a point P{p, g, r} and QA-point
Px{f(p, 9, 1), g(p, q, ), h(p, q, 1)}, 3 points are determined
as D{f(0, q, 1), g(@, q, 1), h(®, q, 1)}, E{f(p, 0, 1), g(p, O,
r), h(p, @, 1)} and F{f(p, q, @), g(p, q, @), h(p, q, 0)}.
According to the colinear determinant of AD, BE and CF, QA-point
Px is classified as follows.

[2] Classification

(1) vertex type: D, E and F degenerate to A, B and C
respectively. Examples, QA-P4, P5, P7, P17, P41.

(2) Decomposition type: the colinear determinant consists of the
simple product of p, q, r, (p+-q), (g+-r), (r+-p). Examples,
QA-P1, P10, P16, P18 to P22, P25 to P28, P38.

(3) Orthocentral type: D, E and F are on AH, BH and CH, where H
means the orthocenter of ABC. Examples, QA-P2, P6, P8, P11l to
P13, P23, P24, P30, P32, P33, P36, P37, P39.

(4) Cubic type: the main portion of the colinear determinant is
cubic. Examples, QA-P3, P29, P34, P35.

(5) Other higher curve type: the main portion of the colinear
determinant is higher than cubic. Examples, QA-P9, P14, P15,
P31, P40.

Best regards,

Seiichi Kirikami

< Previous Next — <= Message Index 1 Subjects
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Message: #36

Date: 2020-02-20

From: Systems Manager
Subject: Deleted Messages

Message number #36 is not available in Yahoo groups.

< Previous Next — <= Message Index 1 Subjects

Message: #37

Date: 17/6/2013 3:11:01

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(April 25, 2013)

Dear friends,

before starting for holidays a "short" message:

I have realized my concept for calculation cardioids tangent to
4 lines:

The centers of these cardioids lie on cubics.

You find the equations for cartesian and barycentric coordinates
in the attachement as Mathematica file.

It seems, that no QL-point is on the cubic.

Best regards Eckart
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m Cardioids tangent to 4 lines

The centers of cardioids tangent to for lines
lie on cubics with the following equations:

1 1 1 1
Cartesian coordinates : A (a; —), B (b; =), C(c; =), D(d; —)
a b c d
with lines AB, BC, CD, DA

cub[{x_, y_, 1}] :=-a’?+b’-a‘b?+a’b’-4ac+a’bec-a’b’c+3a’b ’c+abic-c?+a*be?+
a’b?’c?+3ab’c?+b'c?-a'b'c?+a’be’-ab’cP+a‘bPc-atblcP+abet -b? et +a’ bt -
a?bl’c’+4bd-a'bd-3a’b?’d+a’b’d-ab‘d+a’cd+2a’bed-2ab’cd-bicd+a’cld+
2a’be?d+b’c*d-a'b’c?d-3a’b'c?d+a’c’d+2abe’d-3b*cPd+atbicPd+2aibicid-
3a’b‘c*d+ac’d-be'd+a’b’c’d-a’b*c?d+d®-a*d’-3a’bd?-a’?b?d®-ab®d’+
a’b'd?-a’cd’-2ab’cd’-b’cd’+3a*b’cd’+a’bicd®+a’c?d?-b* ?d* +a'b? c?d? -
a’?blc?d’-ac’d’-3bc’d’+a’be’d’+2a’b? P d®+ab’Pd®-c'd®+a’be’d®+atbP & +
3abic'd?+b'c?d?-a‘blc*d?+a’bd’-ab’d*+a'b’d’-a*bid*+3a’cd®-2abed’-
b®cd’+3a’b’cad’-2a’b’cd’-a?b'cd’+3ac?d’®+bc?d®-a'be?d®-2a%b3c?d% -
abc?d®+a'c?d’+2a’bctd’-2ab’c’d®-bicPd*+atctd® -albe?d® +3ab’ctadd +
p’c'd’-4a'b’c'd*+a’d*-abd'+a'p?d' -a’b’d* +acd'-bcd*+a’b’cd’-a’bicadt +
e?dl-a'e?ad'-3a’bc?a’-a%?p?c?d'-abic?dl +a'blic?dl -alc?d' -3a’beidl+
ab?c’d!-b3cPd'+4a’bicPdl -alctd'+b’ctdi -atb?cld' +a’b'c?d*+3ax-3bx+
3a°b?x-3a’b’x+3cx-3a’bex-3a’b’cx-3ab’cx-3a’be’x-3ab’c?x-3b°c?x+
3a°b*c?x-3abc’x+3b’c®x-3a’b’c*x+3a°b " c*x-3dx+3abdx+3a’b?dx+
3ab’dx-3a’cdx-3a’bedx+3ablcdx+3b’cdx-3a’c’dx-3abc’dx+3bicldx+
3ab®c?dx+6a’bic?dx-3ac’dx+3bc’dx-3a’b’c’dx+3a’b’c*dx+3a’d?x+
3a’bd?’x+3ab?d?’x-3a'b’d’x-3a’cd’x+3abecd?’x+3b’cd’x-6a’b’cd’x-
3a°bp’cd’x-3ac’d®x+3bc’d®x-3a’b* P d?x+3a’ b c*d*x+3cd®x-3a’bd¥x-
3a’b’c?d’x-3ab’c’d’x-6ab’c'd®x-3bc'd®x+3a’b’c'd?x-3a’a’x+3abd’x-
3a'p?’d®x+3a’b’d*x-3acad’®x+3bed’x-3a’b’cd’x+3a’b’cd’®x-37 A’ x+
3a®be?d®x+3a’b’c?d®x+3ab’c?d¥x-3a’c?d®x+3a’be’d*x-3ab?d¥x+
3Pl d®x+6a'bP P d¥x-6a'b P d’x-3b7 ' P x+3a' b A x+6a’bPctd x4+
3a%c?’d'x+6a’bc?d'x-3a’b*c?d x+3a%’c’d'x-6a’b’c’d*x-3a%bp' S alx+
3a?bex?+3ablcex’+3abe?x?-3a%b c?x®*-3a’bdx?-3ab?dx®+3a’cdx?-3b%cdx’+
3ac’dx®-3bc?dx’-6a’b’c?dx?-3abd?x*+3a'b?d?x*+3acd’x®-3becd?x®+
6a’b’cd®x*+6ab’cPd®x*-3a'b* P x*+32a'b'? A x?+3b% ' A x? -3a° bt d¥ X7 -
6a’bc’d®x*-3a'p*c? @’ x*+3a°p P d’x?-3a° b’ P A’ x*+3a’p' P d®x*-3a° bt ¥ x? -
3a?picta®x?-3a%c?dix?+3a’bp ?d x*+3a’ 2l dt k¥ +3a%bp* P dix*-abex?+
a’?b?c?x’+abdx’-acdx’+becdx’+a?b?c?dx’-a’b?d?x*-a’?b?cd®x*+a’be?d® ¥’ -
ab’fd®xP+a' bl d? P -albiefd? %P -bpP i d? P +albieid? kP -atbifal P +atbiet d? x4+
a?c?d’xP+atp’ AP’ -at Pt K +atp AP kP -atpP P A kP +at bl AP kP -
alb?c?dix®-a?bp?c?dix*+3a’cy+6abey-3albicy+3aciy-6a’bic’y-3abicliy-
6abdy-3b’dy+3a‘b’dy+6acdy-6bedy-3a’becdy+3a’b’cdy-3a’bicdy+
3ab'cdy-3a’beldy-3a?b?c?dy-3abic?’dy+3a‘blic?dy-3a?beldy+3ab?cidy-
3a'b’cPdy+3a’b'c’dy-3abe’dy+3bic’dy-3a’b’cldy+3a’bic‘dy-3bd’y+
3a'bd?’y+6a’b?d’y+3a’bed’y+3a’blcd’y+3ab’cd’y-3a'bicd’y-3a’be?d?y+
3ab’c?d’y-3a'b’c?d?y+3a’b'c®d®y+3abc’d?y+6b?c’d’y-3a‘p?ldiy-
3a’p*cd?y+3a’bicid?’y+3betd?y-3ab?celd?’y-3a?bic?d’y-3ablcid?y-
3a’bed’y+3ab’cd’y-3a'b’cd’y+3a’bicd’y-6a’c’d’y-3abc?d’y-3a’b?c?diy+
3a’b’c?d®y+3a’bic?dly-3a'be’dPy-3a°b?c?d’y+3albicid’y+3abicidly-
3a3bc"d’y-Bazbzc‘d3y—Sab3c‘d3y+3a‘b‘c‘day—3a2cd“y+3ahcd‘y—33‘b2cd‘y+
3albicdiy-3ac?diy+3a’be?diy+3aib?cldiy+3a’pic?diy+3aibeidiy+
3a’b?cdiy+3abi’c®diy-3a‘bic®diy+3a’beldiy-3ab’le?’diy+3a‘bicidly -
3a’bic'd’y-6acxy+6a’b’cxy+6a’b’c’xy+6ab’c’xy+6bdxy-6a’b’dxy+
Ga3bcdxy-Gab3cdxy+632hczdxy—633b4c2dxy+6abc3dxy—6b2 csdxy+
6a’b’c’dxy-6a’b*c’dxy-6a’bd’xy-6a’b’d’xy-6ab’cd’xy+6a’b’ed’xy+
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6a?c?d’xy-6b’c?d’xy+6a’b’c?d’xy-6a’blic?d’xy-6becld’xy+6a’biidxy+
6a’b’c'd’xy+6ab’c'd’xy+6acd’xy-6abecd’xy+6a’b’cd’xy-6a’bicdixy+
6ac’d®*xy-6a’b’c?d’xy+6a’be’d’xy-6ab’cPd’xy+6ab’cid’xy-6a‘bp e dPxy-
6a’be?dixy-6a?b?c?dixy-6a’be’dixy+6a’bicidixy-3abplexPy-3abicixliy+
3a’b?’dx?’y-3a’bedx’y+3abicdx’y-3abe?dx’y+3b®c?dx’y+3a’bic?daxly+
3a’°bd’x’y-3a’cd’x’y+3abed’x’y-3a'b’cd’x*y-3acfd®x’y+3bc?d?x?y-
3alp?c?d?x?y+3a’b’cld?x’y-3a’bicid’x’y-3ab’ctd®xly+3aibicid iy +
3atbp’ P’ x®y-3a°p P @ ¥ y+3aibpcldix®y+3albc?dix®y-3a'piciadixly-
3a2bcy2—3ab2cyz~3abc2y2+332b‘c2y2+3a2bdy2+33b2dy2~332cdy2+
3b’cdy’-3ac?dy’+3bc?dy’+6a’b’c?dy’+3abd’y’* -3a'b?d’y?-3acd’y?+
3becd?y?’-6a’b?cd’y?’-6abicPd’y?+3a'bp P d?y?-3a%bicPd?y?-3b%ctd?y? +
3a’p’cla?y?+6a’beld’y?+3a'bic?d®y?-3a%pic?d?y?+3a'p?c?d’y?-3a2bici AP yi +
3a’p?elaly?+3a%picta’y?+3a%c?d'y?-3a’p?2aly?-3a*p?cldly? -3apictdl yi +
3abexy?’-3a’b’c?xy’-3abdxy’+3acdxy’-3becdxy’-3a’b’c?dxy’+
3a’b?’d’xy*+3a’b?cd’xy’-3a’bc?d?xy’+3ab’c?d®xy*-3a'bild¥ xy* +
3a3b‘c2d2xy2+3b2c3d2xy2—3aab3c3d2xy2+3azb” c’dzxy2—3a2b3c‘d2xy2-
3a2c2d3xy2—3a‘bzc2d3xy2+333b3c2d3xy2—3a3b2c3d3xyz+332h3c3d3xyz-
3a2b2c4d3xy2+3a3b2c2d‘xy2+3a2b2c3d4xy2+azb2cy3+ab2c2y3—azb2dy3+
a’bedy’-ab’cdy’+abc’dy’ -b?c’dy’ -a’b’c’dy’-a’bd’y*+a’cd’y* -abecd’ y* +
a"bzcdzy3+ac2d2y3—bc2dzy3+a3b2c2d2y3—a2h3c2d2y3+azh2c3d2y3+ab2c‘ dzys—
a?p?ldlyi-atbplidlyi+albicldlyl -adbictaly? —albeldl yP +al bl el dt yd

Barycentric coordinates : Reference triangle QL - Diagonal Triangle,

generating line: 1x +my +nz =0

cube[{x_,y_, z_}] := 12misax®*-21%m?n?sax*+1%2n'8a*x*+21'm?sa?sbx*+21'n?5a® sb x> +
21%m? n® sa® Sbx® + 2 1? n* sa® Sb x® + 1° sa Sb® x* + 6 1" n® Sa Sb® x* + 1? n* sa sb” x> +
21°m?sa?scx®+21°m*sa’?scx’+21%n?Sa’scx’+21?2m? n? Sa® Scx’ +21°SaSbScx’ +
61°m?SasbScx*+61°n?SasbScx’®+21%°m?n? SasSbScx®+41°sb? Scx®+41%n?sb?scx’+
158aSc? x*+6 1 m? SaSc? x* +1% m? SaSc? x* +41°8b Sc? x* + 4 1% m? SbSc? x* +3 1% m? sa? bezy-i-
18 12 m? n? sa? th2y+312n‘ sa? SZI.:uxzy+€:il"m2 Sa sb? x2y+61‘ n? SaSb2x2y+
61°m’n’sasb?x’*y+61°n*sasb®x’y+31°sb®x’y-61*n’sb®x*y+312n'sb®x’>y+
121°m*sa’scx’y+121°m°n®sa’Scx’y+181°m? SasbScx*y+61°m? SsasbScx’y+
61°n’sasSbsScx?y+181°m°n®*SasSbScx’*y+61°Sb’Scx’y+61°m?Sb?scx®y+
61°n2sb’Scx®*y+612m?n®Sb?Scx?y+121'm? SasSc?x®y+121°m? SasSc? x*y+315sbsc? k¥ y+
181°m°sbsSc®x’y+31°m* Sbsc? x* y+3mfsa’xy’ -6m*nsa’xy’* +3m°n' saxy? +
61°m* sa’sbxy’+61°m’n°Sa’sSbxy’+6m°n’Sa’Sbxy’+6m’n*sa’sbxy’+31°m?’sasb’xy’ +
181°m°n®Sasb’xy* +3m®n*Sasb?xy?*+61%m*sa?Scxy?+6mfSa®Scxy? +61°m?n? Sa’® Scxy® +
6m®n?Sa?Scxy’+61'm’SasSbScxy?+181°m* SaSbScxy?+1812m?n?SasSbScxy?+
6m*n?SasbScxy’+121°m?sb?Scxy?+1212m?* n? Sb? Scxy? +31°m? sasc? xy? +
1812 m* sasSc?xy’+3m°sSasc?xy’+121°m?sbSc? xy? +12 1% m® sbsc? xy? +m® sa? sby® +
6m*n?sa’sby’+m?nisa?sby’+21°m*sasb?y*+21?m? n? Sasb? y® +2m? n? Ssasb? y? +
2m?n'sasp?y?+1'm?spiy? -212mP 2 SpP P +mPnf s yP +4mfsa?scy? +4m? n? sa’ scy’+
61°m'sasbsScy’+2m°sasbscy’+21?m?n?sasbsScy’+6m*n®sSasbScy’+21'm?sb?scy’+
212m'*sb?scy’+21?2m?n?sb?scy’+2m'n?sb?scy’+412m? sasc’y> +4mf sasc?y’+
1°m?sbsSc?y’+612misbsc?y? +m® SbSc? y* +1212m? n?Sa’Sbx®* z+1212n* 8a? sbx® z +
121%n?Sasb?x?z+121%n*sasb?x?z+312m* sa?sScx?z+1812m?n?Sa?scx?z +
31°n°sa’scx’z+61°m’SasbScx’z+181°n’SasbScx’z+181°m’ n’ SsasbScx’ z +
61°n"sasbscx’z+31°Sb’scx’z+181°n’sb®sScx”’z+31%°n'sb’scx’z+61°m’ sasc® x* z+
612m'sasc?x?z+61'n?sasc?x?z+61?m?n?Sasc?x®z+615SbSc?x?z+61'm?sbsc?x?z+
61°n?sbSc?x?z+61°m?°n?SbSc?x?z+31%8c®x?z-61"m?sc?®x?z+31%m sc®x%z +
3m55a3xyz—3m4n2 Sazxyz—szn‘ Salaxyz+3ns Salxyz+912m‘ Sazshxyz+
61°m’n’Sa’Sbxyz+9m'n®sa’Sbxyz+91°n'sa’Sbxyz+6m’n'Sa’Sbxyz+
9n®sa’?Sbxyz+91'm?*Sasb’xyz+91°n®Sasb’xyz+61°m?n®SasSb’xyz+
Glzn‘Saszxyz+9m2n" Saszxyz+9nsSaszxyz+3155h3xyz—314n2Sbsxyz—
Blznésbsxyz-l-an Slbsxyz+-9].2m4SEl2 scxyz+9m‘saz Scxyz+612m2nz sa? Scxyz+
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Em"nzSa2Scxyz+912n'u SaZScxyz+9m2n4Sa2Scxyz+181‘m2$asb5cxyz+
181°m*SaSbScxyz+181°n’SasbSexyz-121°m’n’SaSbScxyz+18m'nSasSbScxyz+
181°n*SasSbScxyz+18m’n* SaSbScxyz+91°sb’Scxyz+91°m?sb®Scxyz+
61°n?sb’Scxyz+61°m?n®sSb®Scxyz+91%n*sSb?Scxyz+9m?nsb®scxyz+
91*m?sasc?xyz+61’m*sasc®xyz+9mfsase®’xyz+91°n?sasc?’xyz+61°m?®n?®sasc’ixyz+
9m*n’SaSc®xyz+91°SbsSc’xyz+61l°m’SbSc®Pxyz+91°m*SbsSc?xyz+91°n?sbsSc’xyz+
612m?’n?sbSc?xyz+9m*n?SbsSc?xyz+31%scixyz-31'm?sci®xyz-312miscPxyz+
3mfsc®xyz+12m*n?sa’sby’z+12m?n' sa’?sby’z+1212m®n®sasb’®y?z +
12m®*n*sask’y’z+3mfsa’scy’z+18min?sa’scy’z+3m?n'sa’scy’z+61°m'Sasbscy’z+
181°2m?’n?SasSbScy?’z+18m*n’SaSbScy’z+6m’nSasSbScy’z+31'm?Sb®Scy’z+
181°m°n?Sb?scy’z+3m’n'Sb?sScy’z+61°m*sasc’y?’z+6mfSasc’y’z+61°m*n?sasc’y’ z +
6m‘n?sasc®y?’z+61'm?®SbSc?y?’z+612m*SbSc?y?z+612m?n?sbSclyiz+
émn?sbsc?y’z+31'm?sc’y?z-612misc’y?z+3mPsc’y?z+3min?saxz2? -
6m?n’sa’xz?+3n°Sa%x2?+612m’n?Sa?sbxz?+61%n'sa’sSbxz?+6m?n’ Sa? Sbxz? +
6n°sa’sbxz’+31'n’sasb’xz”+181°n* sasb’ xz” +3n°Sasb’ xz"+61°m’ n’ 5a’ scx z° +
6mn?sa?scxz?+612n'sa?scxz?+6m?n?Sa?scxz®+61°n?sasbScxz?+

1812m*n’ SasSbScxz?+181°n"sasbScxz’+6m’n' SasbScxz? +121'n? sb? sexz? +

121%2n* sb?sScxz?+31'n?SasSc? xz? +181°m®n® SaSc® x z° + 3m* n? sasc? x 2% +

121°n? Sbsc?xz?+121?m? n® SbSc® xz° +3m* n? sa? Sby z? + 18 m? n® Sa’ sby z? +
3n55azsbyzz+612m2n2 Sasbzyz2+612n‘SaShzyzz+Emzn‘Saszyzz+6nGSaSb2yz2+
3l‘nzSbsyzz—612n4sb3yzz+3nssbsyz2+12m‘nZSazScyzz+12mzn‘ SaZScyzz+
1812m2nZSaSbScyzz+6m‘nzSaSbScyzz+Glzn4SaSbScyzz+18m2n4SaSbScyzz+
61°n?sb’Scyz?+61°m’n’ Sb®Scyz?+61°n' sb?Scyz? +6m’ n® Sb? Scy z? +
121°m°n’Sasc®yz?+12m*n®sasSc’?yz?+31°n’sbsc’yz®?+181°m° n° sbsc’ y z2 +
3m°n®sbsc®yz?+4m?nSa?sbz’+4n°sa’sbz’+41%°n'sasb’®z® +4nfsasp’z’+
m'n?sa®scz®+6m?n’ sa®scz®+nfsa’?scz®+21?°m?n*sasSbScz’+61?n"sasbscz’+

6m’ n’ SasbScz®+2n°SasSbsScz’+1%n” Sb® Scz’+61%n” Sb” Sc z® +n® Sb? Scz® +
21°m’n®sasc’z’+2m'n®sasc®z®+21%n*sasc?z’ +2m®* n* sasc? z° +21* n? sbsc? z° +
21°m’n?sbsc’z°+21%n* sbsc? z® + 2m? n® sbsc? z° + 14 n? sc® 2% - 212 m? n? sc® 2° +m® n? 57 2°

Eckart Schmidt
eckart_schmidt@ t - online.de
http : // eckartschmidt.de

Cardioide-nb.pdf
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Message: #38

Date: 17/6/2013 3:14:30

From: Chris

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Chris van Tienhoven

(April 26, 2013)

Dear Eckart,

This looks 1like a very interesting result.

Could you share with us (after your holiday) how you came to
this result?

Do you have a CT-equation of this cubic?

Then I can try to draw the cubic.

Best regards,

Chris
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Message: #39

Date: 17/6/2013 3:21:56

From: Chris van Tienhoven

Subject: Varignon points (temporarily named)

COPY FROM FORMER GOOGLE GROUP by Seiichi Kirikami

(April 22, 2013)

Dear friends, Welcome! Bernard. I am sorry that this is not
about Cardioid here.

[1] Varignon points: Given a quadrangle P1P2P3P4, the midpoints
Mij of PiPj and the midpoints Tikj of Mij Mjk, then 4 circles
through the following 3 points have a common point.

(1) T134M13T243, T243M24T132, T132M13T241, T241M24T134.

(2) T134M24T243, T243M13T132, T132M24T241, T241M24T134.

(3) T123M12T342, T342M34T124, T124M12T341, T341M34T123.

(4) T123M34T342, T342M12T124, T124M34T341, T341M12T123.

(5) T234M23T142, T142M14T231, T231M23T143, T143M14T234.

(6) T234M14T142, T142M23T231, T231M14T143, T143M23T234.

[2] Example

(1) Case(1l) in CT- environment:

Given a quadrangle P1P2P3, the midpoints M12, M23, M34, M14, M13
and M24, the midpoints T132, T134, T241 and T243 of M12M23,
M14M34, M12M14 and M23M34, then 4 circles through T134M13T243,
T243M24T132, T132M13T241 and T241M24M134 have a common point.
See the attached pdf. See Mathematica-file for the coordinates.
My idea in Mathematica is as follows. We know that M13 is the
common point of the circles through T134M13T243 and T132M13T241.
We compute the centers of these circles. The other intersection
is given as the reflection point of M13 across the line through
the centers of these circles.

Similarly we compute the other intersection as the reflection
point of M24.The former other intersection coincides with the
latter other one. Since the coordinates are too complicated to
be written here, the above Mathematica-file is attached.

(2) Case(1) in DT- environment: Change pt1{0@,1,0}, pt2{0,0,1},
pt3{11610} and pt4{pr q, I} to {pr -q, I}, {pr q, 'I}, {'pl q,
r} and {p, q, 1}.

(3) Case(2) in CT and DT- environment: Interchange M13 and M24.
Quadrigonal other cases (3), (4), (5) and (6) are similarly
computed.

P. S. I received the email from Chris that he received my
message personally, but there was not my message in the mailing
list of the group. So I post it again. If you receive the 2nd
message of the same contents personally, I wish that you do not
mind erasing it.

Best regards, Seiichi Kirkami.
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Message: #40

Date: 17/6/2013 3:26:09

From: Chris

Subject: Varignon points (temporarily named)

COPY FROM FORMER GOOGLE GROUP by Chris van Tienhoven (May 12,
2013)

Dear Seiichi,

I checked your calculations and they look allright to me.
There should be 6 Varignon Points. Is that correct?

What can be done more with these 6 points?

Are they cyclic?

What is their Centroid?

Best regards,

Chris

< Previous Next — <= Message Index 1 Subjects

Message: #41

Date: 17/6/2013 3:28:42

From: Chris

Subject: New property of QA-Tf2 (Involutary Conjugate)

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(May 13, 2013)

Dear friends,

the six conics through
. two vertices of the quadrangle,
. two diagonal intersections (not collinear with the vertices)
. and a point P

have a second common point,

which is the QA-Tf2 image of P.

Best regards Eckart
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Message: #42

Date: 17/6/2013 3:31:24

From: Chris

Subject: 3 LSD-points on Newton line in QL-environment

COPY FROM FORMER GOOGLE GROUP by Seiichi Kirikami

(May 5, 2013)

Dear friends,

Given a quadrilateral L1L2L3L4 and their intersections sl12, sl13,
s1l4, s23, s24 and s34, the LSD point P1 from sl14, s12, s23, s34,
the LSD P2 point from sl14, s13, s23, s24 and the LSD point P3
from s12, sl13, s24, s34 are on Newton line of the quadrilateral.
Best regards,

Seiichi Kirikami
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Message: #43

Date: 17/6/2013 3:33:12

From: Chris

Subject: 3 LSD-points on Newton line in QL-environment

COPY FROM FORMER GOOGLE GROUP by Chris van Tienhoven

(May 12, 2013)

Dear Seiichi,

This result is not quite unexpected.

The 3 LSD-points (points with Least Sum of Squared Distances to
the 4 designated points) are the LSD-points of the 3 Component
Quadrigons of the Reference Quadrilateral.

It is known that the LSD-point of 4 points is the Centroid
QA-P1.

It is also known that the Centroids of the 3 Component
Quadrigons lie on the Newton Line.

So the 3 LSD-points of your 3 triangles coincide with the 3
Centroids of the 3 QL-Component Quadrigons and lie on the Newton
Line.

Best regards,

Chris
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Message: #44

Date: 17/6/2013 3:34:48

From: Chris

Subject: 3 LSD-points on Newton line in QL-environment

COPY FROM FORMER GOOGLE GROUP by Seiichi Kirikami

(May 13, 2013)

Dear Chris,

Thank you for your information. After I computed LSD point to 6
points of the quadrilateral, I found that it was QL-P12 on
Newton line. Then I knew what you said below.

I found a weighted LSD problem in a book written in Japanese. If
I can formulate it for EQF, I will post it.

Best regards,

Seiichi Kirikami.
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Message: #45

Date: 17/6/2013 3:41:04

From: Chris van Tienhoven

Subject: Conic poles of a quadrangle wrt its circumcubics

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt
(May 15, 2014)
Dear friends,
consider a quadrangle, a circumcubic and the pencil of
circumscribed conics with further intersections P and Q with the
cubic.
The lines PQ have a common point on the cubic, called "conic
pole" of the quadrangle.
(H.M.Cundy and C.F.Parry. Some cubic curves associated with the
triangle. Journal of Geometry 53 (1995), p. 45).
Examples:

QA-Cul: QA-Tf2 of QA-P4

QA-Cu2: QA-P17

QA-Cu3: QA-Pl6

QA-Cu4: QA-P18

QA-Cu5: QA-P20

QA-Cu6: QA-P22.
The first five cubics are pivotal isocubics of QA-DT wrt the
isoconjugation QA-Tf2.
For these cubics the conic pole of the quadrangle is the common
point of the tangents in the vertices of QA-DT.
With this property the points are already mentioned in EQF.
New will be the conic pole QA-P22 for a quadrangle and its
circumcubic QA-Cub.
Best regards Eckart
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Message: #46

Date: 17/6/2013 3:42:37

From: Chris

Subject: Conic poles of a quadrangle wrt its circumcubics

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(May 16, 2014)

Dear friends,

sorry, I have forgotten the following property:

For a pivotal circumscribed isocubic of a quadrangle (wrt QA-DT
and QA-Tf2) the conic pole is the QA-Tf2 image of the pivot.
Best regards Eckart
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Message: #47

Date: 17/6/2013 3:45:10

From: Chris van Tienhoven

Subject: What is the necessary and sufficient condition of quadrifigure funct

COPY FROM FORMER GOOGLE GROUP by Seiichi Kirikami
(may 17, 2013)
Dear friends,
After a while when I knew EQF, I wondered what the necessary and
sufficient condition of quadrifigure function would be. As it
seems to me that there is no literature about this theme, I post
this subject as a question.
An example of the necessary condition of quadrangle: If the
quadrangle is a square, a=1, b=1, c=sqrt[2] and p=1, g=1, r=-1,
then the quadrangle point has the absolute coordinates

{1/2, 1/2, 0}.
If we denote the quadrangle function by

{f(a,b,c; p.,q,r), g(a,b,c; p,q,r), h(a,b,c; p,q,1)},
then the necessary condition is h(1,1,sqrt[2]; 1,1,-1)=0.
So h(p,q,r)=p+q+2r (QA-P1l) can be a quadrangle function because
h(1,1,-1)=0. h(p,q,r)=p+q+3r is not a quadrangle function. I
would like to know the form of quadrifigure function,
especially, for the sufficient condition.
Best regards, Seiichi Kirikami.
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Message: #48

Date: 17/6/2013 3:47:41

From: Chris van Tienhoven

Subject: EQF-Note 2013-05-17: A Cubic, a Circle and a Line wrt a Quadrilatera

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(May 17, 2013)

Dear friends,

there is a short essay about a new line for a quadrilateral
in the attachment.

Best regards Eckart
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EQF-Note 2013-05-17

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

A Cubic, a Circle and a Line wrt a Quadrilateral

The cubic will be QL-Cul, which contains the foci
of inscribed conics, the circle will be QL-Ci2, the
nine-point circle of the QL-diagonal triangle, and
the line will be the Clawson-Schmidt Conjugate of
the circle QL-Ci2. This line is not mentioned in
EQF up to now. — Reference triangle for
barycentric coordinates is QL-DT.

We start with the cubic QL-Cul. The vertices of the orthic
triangle of QL-DT lie on this cubic as well as on the nine-point
circle QL-Ci2 of QL-DT. The Clawson-Schmidt Conjugate QL-
Tfl of QL-Ci2 is a line QL-Lx, which cuts the cubic in the QL-
Tf1 images of the vertices of the orthic triangle. Other points of
QL-Lx are the QL-Tf1 images of the Miquel Point QL-PI and
QL-P25.

The equation of the line QL-Lx:

D (¥ (S2+35,5.)+m'b*S, +n'c'S  +2mn2S (52— 53)

eyel

+212m2(a?b?S , + 2528 ,.) + 212n2(a2c2S , +2525,))x) =0

2013-05-17.pdf
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But there is a further connection to the cubic QL-Cul: The
tangents in opposite points of the quadrilateral intersect on the
cubic in three collinear points on QL-Lx (which are the QL-TfI
images of the vertices of the orthic triangle).

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-05-17.pdf
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Message: #49

Date: 17/6/2013 3:50:51

From: Chris

Subject: EQF-Note 2013-05-17: A Cubic, a Circle and a Line wrt a Quadrila

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(May 17, 2013)

Dear friends,

sorry, just found out: The new QL-line is the connection of the
three collinear QG-P18 for the quadrigon components, which lie
on the cubic QL-Cul.

Best regards Eckart

< Previous Next — <= Message Index 1 Subjects

Message: #50

Date: 17/6/2013 3:54:09

From: Chris van Tienhoven

Subject: a quadrangle identity derived from a tetrahedron identity

COPY FROM FORMER GOOGLE GROUP by Seiichi Kirikami

(May 24, 2013)

Dear friends,

The following may be well known, but I post it because it

relates a tetrahedron to a quadrangle.

Given a tetrahedron P1P2P3P4 and the midpoints of its edges
P1P2, P2P3, P3P1, P1P4, P2P4, P3P4 are denoted by
ml2, m23, m31, ml4, m24, m34 respectively.

Then P1P2A2+P2P3A2+P3P1A2+P1P4A2+P2P4N2+P3P4A2
= 4* (m12m34/2+m23m14A2+m31m24A2) .

If we compress the tetrahedron to the quadrangle, then we

obtain an identity of quadrangle.

Best regards,

Seiichi Kirikami.

Show trimmed content
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Message: #51

Date: 17/6/2013 3:57:24

From: Chris

Subject: a quadrangle identity derived from a tetrahedron identity

COPY FROM FORMER GOOGLE GROUP by Seiichi Kirikami
(May 27, 2014)
I add 2 other relations.
(1) QA-environment: Given a quadrangle P1P2P3P4, a point (QA-P1)
and their midpoints M12, M23, M31, M14, M24, M34, SD(square
distances) from P to Pi and Mij has the relation:
PP1A2+PP2A2+PP3A2+PP4A2
= 2% (PM12A2+PM23A2+PM31A2+PM14A2+PM24/2+PM3412) .
(2) QL-environment: Given a quadrilateral L1L2L3L4, a point
(QL-P26) and pedal points Pi on Li, SD( square distances) from P
to Pi and of PiPj has the relation:
P1P2A2+P2P3A2+P3P1A2+P1P4A2+P2P4A2+P3P4A2
= 4% (PP1A2+PP2A2+PP3A2+PP4A2) .
Case(1l) is from my previous post. I learned Case(2) from Eckart.
Best regards,
Seiichi Kirikami.
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Message: #52

Date: 17/6/2013 4:06:03

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(April 26, 2013)

Dear friends,

Chris has asked for a CT-equation for the cubic for the centers
of the cardioids tangent to 4 lines.

It was a great surprise: The equation is very simple, see in the
Mathematica file in the attachement.

Further: The asymptotes cut under an angle of 60° !

If Chris can draw the cubic, he can say, wether the asymptotes
intersect in one point.

Perhaps this point lies on the cubic.

Best regards Eckart

Cardioids tangent to 4 lines

The centers of cardioids tangent to four lines
lie on cubics with the following equations :

Barycentric coordinates : Reference triangle
1l (1, 0, 0), L2 (0, 1, 0), L3 (0,0, 1),
fourth line L4 (1, m, n)

card[{x_, y_, z_}] :=b?c?1 (-b? (-1+m) (m-n) -c® (-1+n) (-m+n) +a%? (Ilm+1ln-mn)) x>+
c?m(-a? (1-m) (1-n)-c? (-1+n) (-m+n) +b? (lm-1n+mn)) y> +
a?b?n (-a2 (L-m) (1-n) -b? (-1+m) (m-n) +c? (-lm+1ln+mn)) 2>+
3a’b?c? (lx+my) (Lx+nz) (my+nz)

The asymptotes intersect with angles of 60 °.

Eckart Schmidt
eckart_schmidt@ t-online.de
http : // eckartschmidt.de

Card-nb.pdf
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Message: #53

Date: 17/6/2013 4:09:40

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by  Chris van Tienhoven
(April 26, 2013)

Dear Eckart,

Wonderful this equation in CT-format!

It is not surprising it is more simple in CT-format, because the
problem is about 4 lines and there's no relationship with the
Diagonal Triangle.

Attached is the picture of the Cardoids Cubic.

The 3 asymptotes concur in an unknown point.

I did NOT see the asymptotes cutting under an angle of 60°
This far I didn't manage to calculate the coordinates of this
interesting point.

Maybe someone else can?

Can you please tell me how you discovered the cubic and what
exactly is the relationship with the 8 Cardioids?

Chris

Cardiods Cubic

3 asymptotes concur

Cardiods Cubic.pdf
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Message: #54

Date: 17/6/2013 4:12:35

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

Dear Eckart and Chris,

Thank you for your efforts!

I wasn't able to read Eckart's attached file and I

discovered the drawing of the cubic with surprise!

In fact, I join Chris in his questions: where does this cubic
come from and what's the link to the 8 searched cardioids?

I'm sure there are 8 cardioids tangent to 4 lines and only but
one for oriented lines.

May be the answer to a simple question could help: if I have a
cardioid and 4 tangent lines, is it possible to find the other 7
cardioids tangent to the same lines?

As all cardioids are similar to one another, we need for each
cardioid 4 parameters, for exemple coordinates of center and
cusp, or center and dopple tangent, or coordinates of the center
of similarity, angle and ratio of the similarity with another
known cardioid ...

And again, the 8 centers belong to 4 groups of 3*3 lines ( one
group for each reference triangle ); is it possible to calculate
the equation of those lines and find the centers as intersection
of the 4 groups (meaning a maximum of 81 possible points ...)?
Anyhow, it's not the end of the question: if we had the centers,
we still would have to find then the corresponding cusps in
order to draw the cardioids tangent to the 4 lines; it's another
question, for which the answer could be useful.

In the same way, the cusps belong to 4 groups of 3*3 cubics (
one for each reference triangle )

Best regards

Bernard
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Message: #55

Date: 17/6/2013 4:18:11

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt
(May 7, 2013)
Dear friends,

. back from holiday: You ask, how I got the equation of the
cubic for the centers of the cardioids tangent to four lines.
I have described the way already in my first message wrt this
theme. The following file was damaged,
so you find an update in the attachment with a possibility to
calculate the cusp for a given center.

Best regards Eckart

PS. Dear Bernard, can you give me a short description of the
deltoid mentioned in your paper?

Thank you Eckart
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07.05.2013

Cardioids tangent to 4 lines
- A cubic for the centers and a formula for the cusps -

There are two properties for tangents of cardioids:

»Die Tripel paralleler Tangenten der Kardioide schneiden
die Doppeltangente in Tripeln von Punkten, die vom
Mittelpunkt des GrundKkreises aus unter dem Winkel 60°
erscheinen.”

H. Schmidt: Ausgewiihlte hohere Kurven.
Kesselringsche Verlagsbuchhandlung Wiesbaden, 1949, S.122.

=N

Not to be found there is a further property:

For the three parallel tangents of a cardioid the sum of
orientated distances from the center O is zero.

Let O be the center of the cardioid, M its cusp, ¢ its bitangent
and ly, I}, I> parallel tangents.
the angle property gives the intersections of the
tangents Iy, {;, [; with the bitangent ¢.
the distance property gives an equation for further
interpretations.

The necessary calculations are very hard and the terms extreme
extensive! Using barycentric coordinates the reference triangle
will be the triangle of three sidelines of the quadrilateral with a
fourth line /(l,m,n). The balance of orientated distances can be
done with the intersections of the parallels with a sideline of the
reference triangle.

2013-05-07 .pdf
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The three equations for the sidelines of the reference triangle
lead to a calculation of the cusp M for a center O. This is also
valid for inscribed cardioids of a triangle.

A cardioid tangent to three lines with center O(u:v:w)

has thecusp M (bzczw3 Lcaty’  a?hrw’ ).

The four equations for the sidelines of a quadrilateral lead to a
cubic, locus for the centers of inscribed cardioids.

The centers of cardioids tangent to four lines lie on a cubic
with the equation

szczl (—a2(Im +In—mn) +b2(m—n)(m—1)+ c2(n—D(n—m))x’

cyel

=3a?b2c?(Ix + my)(my +nz)(nz +Ix) .

| The asymptotes of this cubic intersect with angles of 60°.

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-05-07 .pdf
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Message: #56

Date: 17/6/2013 4:19:40

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by  Eckart Schmidt

(May 9, 2013)

Dear friends,

in addition to my last message:

The asymptotes of the cubic for the centers of cardioids tangent
to 4 lines

are parallel to the axes of the deltoid tangent to 4 lines (see
Bernard’s message).

Best regards Eckart
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Message: #57

Date: 17/6/2013 4:24:51

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Chris van Tienhoven
(May 12, 2013)
Dear Eckart, dear friends,

What a wonderful cubic !!!

What a wonderful result that the asymptotes of the cubic are
parallel to the axes of the Deltoid !!!

I also have a nice 7zresult: the asymptotes of the cubic concur
in the Miquel Point QL-P1!

Let me tell how I proceeded using Eckart's results:

1. When we have in a triangle a Cardioid with center (u: v: w)
tangent to all sidelines,

then the cusp has coordinates (b2c2u3: a2c2v3: a2b2w3).

Not every point however in the Triangle Plane can function as
the center of a tangent Cardioid.

Still there are infinite point in the Triangle Plane that can
function as the center of a tangent Cardioid.

2. To diminish the number of points with possibility to function
as the center of a tangent Cardioid we introduce a 4th line that
also has to be tangent to the Cardioid. Now we deal with a
Quadrilateral instead of a Triangle.
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3. The Quadrilateral has 4 Component Triangles (CT). Given a
center P, then for each Component Triangle the calculation of
the cusp has to deliver the same point. I did draw this in Cabri
and indeed when 2 CT-cusps concur, automatically all 4 CT-cusps
concur.

4. When we equalize the calculated coordinates of the cusps in 2
Component Triangles with a given point P, then your Cubic rolls
out.

5. It is important to realize that this cubic only show the
points P(u: v: w) for which the transformed points (b

2c2u3: a2c2v3: a2b2w3) for the 4 Component Triangles concur.
Not each point on the cubic is the center of a tangent Cardioid.
However when there is a center of a tangent Cardioid then it
should lie on this cubic.

6. Enclosed you will find a new picture of the Cubic and indeed
it looks like the asymptotes concur in a point and when I am not
wrong this point is the Miquel Point QL-P1 !!!

I checked it in several numerical examples and the coordinates
of QL-P1 and the Asymptote Crosspoint are exactly the same.

7. Moreover the picture also shows -like Eckart told- the
asymptotes cross under angles of 6@ degrees.

8. Just like Eckart I already earlier had calculated the Deltoid
however again the equations of the axes are very long. Maybe I
can try to include the Deltoid in the same picture as Eckarts
cubic later.

Eckart, some questions:

- Could you tell me how you calculated the cusp coordinates
(b2c2u3: a2c2v3: a2b2w3)?

- Did you find simple equations of the asymptotes or the
infinity points of the asymptotes? I found the equations however
far from simple.

- How did you prove the asymptotes crossing under angles of 60
degrees?

- How did you calculate the Deltoid and its axes?

Best regards,
Chris
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Eckart’s Cubic — example 1

EckartsCubic.pdf

Eckart’s Cubic — example 2

EckartsCubic.pdf
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Message: #58

Date: 17/6/2013 4:27:21

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(May 12, 2013)

Dear Chris, dear friends,

thank you very much Chris for the new picture of the cubic for
the centers of cardioids tangent to four lines.

It will be a nice result, that the asymptotes intersect in
QL-P1!

To your questions:

The coordinates for the cusps are a consequence of the four
equations mentioned in my last message,

describing the bitangent with O and M.

If you take the infinity point (1,f,-1-f), you get with the
cubic an equation for f,

which leads to the crossing angles of 60°.

The properties of the deltoid I only have proved with Cabri,
using the description of Bernard.

The real reason for my message is, there will be 27 cardioids
tangent to four lines

. The centers of the inscribed cardioids of the reference
triangle lie on 3 sets of 3 parallel 1lines.

Each line has 3 points of intersection with the cubic for the
centers,

so there are 27 possible centers.

I have calculated an example (see the Mathematica file in the
attachment), drawing most of the cardioids with Cabri

(using the calculated center and cusp) and it seems alright! The
four groups of three sets of three parallel lines

for the centers of the cardioids can be found.

Best regards Eckart
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Centers of Cardioids Tangent to 4 Lines, an Example
(12.05.2013)

Reference triangle and fourth line:
a:=6;b:=5;c:=4;1:=-1;m:=-2;3n:=2

For the reference triangle there are three sets of three parallel lines
for the centers of inscribed cardioids, intersecting with angles of 60°
(see Bernard" s message).

For a quadrilateral the centers of inscribed cardioids lie on a cubic
(see my last messages).

Each line cuts the cubic in three points,

so there are 9 x 3 = 27 centers for inscribed cubics.

Centers of cardioids:

01:={-59.78173625283743" ,42.165047287904294" ,1};
02:={-0.203511113184554" ,-@.332074102406412" ,1} ;
03:={0.060606252681044546 , -0.48627193182838463™ ,1}
04:={0.46707804440590894" , -0.7759758006335196" ,1} ;
05:={1.101895148780922 ,1.071079720158494° ,1} ;
06:={1.4669799267249983" ,0.8246623879358206" ,1} ;
07:={1.576555916219293" ,0.6206153569597764" ,1} ;
08:={3.1347898750709837" ,-2.2810514619917557" ,1}
09:={6.800318699532346  ,7.196195725014429" ,1}
010:={-118.11486997562572" ,0.",1}
011:={-16.291106305040064 ,-52.702072298551785" ,1}
012:={-5.630704830920701" ,3.990640240900943" ,1}

013:={-2.295603569683266" ,-0.04916986488667343 ,1}

2013-05-13-nb.pdf
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014:={-2.0265143243867794" ,-0.0026242615925480264" ,1}

015:={-1.7369505064696762" ,1.496911448196238" ,1}

016:={-1.4284127080083318 ,0.03475928403102694 ,1}

017:={-1.1406814741361457" ,1.2731330086853312" ,1}

018:={-0.9699454275148954" ,1.2321324378106324" ,1}

019:={-0.5496842851246039 ,-0.1657206649926386" ,1}

020:={0.3951953482797242" , -3.308535439200701" ,1}

021:={0.5219728461181129" ,1.158069062394834" ,1}

022:={0.6657709472051169" , -0.962307875435281" ,1}

023:={0.8156503060159306" ,-2.077717398028317",1}

024:={1.6346115236594532" , -0.5806351452160409 ,1}

025:={2.0879758424326775 ,-1.4692625981628826" ,1}

026:={2.340553042869985" ,-1.683799644726599" ,1}

027:={22.888718892371514" ,-3252.4707475677624" ,1}

Cusps of cardioids

M1 := {-94956.14051740553" , 47977.51491845804 , 1};

M2 := {-0.003746121607258228" , -0.023436081318746842" , 1};
M3 := {0.0000989395152867481" , -0.07358979293768209" , 1}
M4 := {0.045288281516972485 , -0,29903671073929927", 1};
M5 := {0.5946183329443193", ©.7864033653062752", 1};

M6 := {1.4031044294890394" , ©.35892898907724097 , 1};

M7 := {1.7415887784074824" , ©.15298453388442712", 1};

M8 := {13.691240144445958" , -7.596004686931817" , 1}

M9 := {139.76720536496666  , 238.5002698914323", 1}

M10 := {-732371.1205364267", 0.", 1}

2013-05-13-nb.pdf
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M11 := {-1921.6275421056544" , -93683.48787269817", 1}

M12 := {-79.34247922520326" , 40.673140482795155", 1}

M13 := {-5.376605303659266 , -0.00007608114126702285" , 1}
M14 := {-3.6988482617096423" , -1.15664836171908364" x"-8, 1}
M15 := {-2.3290553665460507 , 2.146684910110426  , 1}

M16 := {-1.295324553091914" , 0.000026877720962941166" , 1}
M17 := {-0.6596455644224091" , 1.3206912754310147", 1}

M18 := {-0.40556398529447424" , 1.1971598622027408" , 1}
M19 := {-0.07381717919302891", -0.002912795372660838" , 1}
M20 := {0.02743171461076124° , -23.178607790321074° , 1}
M21 := {0.06320642318203891" , ©.9939930618404149", 1}

M22 := {0.1311571589284251", -0.5703245862452914", 1}

M23 := {0.2411734479114258", -5.740363617722843", 1}

M24 := {1.9411591827455632", -0.12528236207403975", 1}
M25 := {4.045702005879118" , -2.0299168273264825" , 1}

M26 := {5.698662609732382", -3.055281389233865", 1}

M27 := {5329.44442871325" , -2.2020144862990997  x~10, 1}

Four groups of three sets of three parallel lines (not completely):

group 1:  set1: koll[O1,05,086] // koll[012,013,020]
set2: koll[02,03,08]
set3: koll[O4,07,09]

group 2: setl: koll[04,020,021] // koll[02,017,023] ...
set2: koll[0O7,013,014] // koll[03,019,026] ...
set3: koll[01,018,024] // koll[08,024,...] ...

group3:  setl: koll[02,013,024] // koll[04,016,025] ...
set2: koll[05,015,021] // koll[07,017,018] // koll[03,012,022]
set3: koll[08,020,..] // koll[09,026,..] ...

groupd:  set1: koll[021,024,026] // koll[06,07,08] ...
set2: koll[01,03,04] // kol[02,022,..] ...
set3: koll[02,05,09] // kol[018,019,020] ...

Eckart Schmidt
http://eckartschmidt.de

2013-05-13-nb.pdf
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Message: #59

Date: 17/6/2013 4:27:49

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Chris van Tienhoven
(May 12, 2013)
Dear Eckart,

I am not quite surprised.

I already had calculated in a triangle the locus of possible
centers of cardiods that were tangent to the sides of the
triangle.

Two loci came out, one of the 11th degree and one of the 13th
degree!

Pretty complicated. But in Mathematica we have the possibility
to draw these functions.

When I drew them I saw overlapping structures.

I also saw several lines under angles of 60 degrees but also
complicated curved lines.

So the functions probably could have been factorized in lines
and another part.

However even Mathematica could not deal with these huge
equations.

That's why I am not quite sure yet if your 27 solutions are the
only solutions.

But maybe you have good reasoning for your 27 centers.

Let me know please.

These 27 points can be divided in 9 points per quadrigon?

Best regards,
Chris
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Message: #60

Date: 17/6/2013 4:34:30

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Chris van Tienhoven

(May 23, 2013)

Dear friends,

Thank you for the beautiful information about the amazing
QL-Cardioids.

It is a pleasure developing it together.

Although most of it comes from Eckart.

I am trying right now to find the equation of a cardiod in
barycentrics.

I already managed to find an equation for a very specific case
in reasonable format (4th degree).

Eckart: can you give me more information about the 27 lines?
How you found them? Do you have CT-coefficients? If so, could
you send them to me in a Mathematica-notebook-file (even when
they are huge)?

Tomorrow morning I leave for 2 days then I will be back for half
a day and leave again for 5 days.

So I can't react during these days.

As soon as I find time I will try to make a picture of the
Cardioids.

Best regards,

Chris

< Previous Next — <= Message Index 1 Subjects
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Message: #61

Date: 17/6/2013 4:35:16

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Bernard Keizer
(May 21, 2013)
Dear friends,

I had a lot of problems in the last days, technical (I change my
computer in the Dordogne and had great difficulties to get back
all my files) as well as familal ...

It seems, you have worked hard during this time!

I'm still not able to read Eckart's attached files ...

I was intrigued by the barycentric coordinates of the cusp, I
have found an explanation (see attached file).

I have tried to put in the same file all I know about deltoid
(to answer Eckart's question) and cardioid.

I'm now totally convinced with the 27 cardioids of Eckart, it's
simply great ! The mistake was that a line to a cardioid has not
2, but 3 possible directions (m° 3pi).

I'm really impatient now to see some drawings and I hope you
will be able to show the possible cardioids.

I still have a question about what Morley and Bogomolny mean by
the unique cardioid tangent to the 4 directed lines, the
direction being given by the deltoid; may be, it will be obvious
with your calculations and drawings ...

Best regards
Bernard
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Deltoid

Deltoide

gQ is one tangent to the deltoid : T1q = -2 T1h (this goes for T2 and T3) : h is the primary point, q the
secondary point and Q the symmetric of q in h is the contact point ; the tangent is the symmetric of
T1h in the perpendicular to the axis in h and the angle of the tangent with the axis is t— 6.

If 8 =0T1h, UOh =T1lhg =28, Ohg = 0gh =36 and T10q = 46.
The distance from O to the tangent is r cos36.

If we consider 4 lines Li tangent to the deltoid, the QL formed by the 4 primary points hi is cyclic by
construction ; we have hiOhj = - 2(Di,Dj) and hihkhj = hihlhj = - (Di,Dj).

To find the center O, we have to inscribe this QL in the 4 lines ; each triangle hjhkhl is inversely
similar to the reference triangle Ti built by the lines Dj, Dk and DI or directly similar to its medial
triangle. For each triangle Ti, all the triangles hjhkhl are similar, the center of similarity being the
center of the circumscribed circle to the triangle Ti and the locus of the centers of the circumscribed
circles to the triangles hjhkhl is the perpendicular bisector of the segment joining the center of
similarity and its isogonal conjugate (the orthocenter of the triangle).

The center of the inscribed circle in the deltoid is therefore on the 4 perpendicular bisectors of the
Euler segments ; that’s the Kantor-Hervey point (theorem of Hervey) and the inscribed circle of the

deltoid is in fact the Hervey circle ...

All that is well known, we have 4 tangents Li and the symmetric of the axis of the parabola tangent to
the 4 lines in the Newton Line (asymptote of the van Rees cubic) is a 5" tangent to the deltoid.

The important thing here is to note that there is only but one way to inscribe a cyclic QL of a given
shape on 4 lines.

Answer to Chris-Eckart.docx
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Cardioid

Cardioide

o
F——l

XY is a tangent to the cardioid, X is the primary point, Y, the symmetric of S in OX is the secondary
point and M, at the third of XY next to X, is the contact point. O is the center of the cardioid, R its
cusp and S its apse ; the angle between the tangent and the axis is /2 + 38.

If the barycentric coordinates of the center are (u,v,w), the barycentric coordinates of the cusp are
(u*b?c® via’c?, wPu™V?) ; if we deal with the trilinear coordinates used by Clark Kimberling for the

triangle, the coordinates of the center are (u/a, v/b, w/c) and those of the cusp (u’/a®, v¥/b®, w?/c?).
If TKO = 6, SRU’ = B, SOX = 20 and SOl = SRJ = 30.

OX = 3r and the distance from O to the tangent is Ol = 3r cos® ; RU’ = 2r cosB, RS = 4r, RM = 4r cos’0
and the distance from R to the tangent is RJ = 4r cos®8, which explains the calculation ...

If we consider 4 lines Li tangent to the cardioid, the QL formed by the 4 primary points Xi is always
cyclic, but we have this time XiOXj = 2/3 (Di,Dj) and hihkhj = hihlhj = 1/3 (Di,Dj) .

The question is now to determine the number of QL from different shapes to inscribe in the 4 lines :
it seems in fact that there are 27 possible QL (and again one solution corresponding to one QL). Each
angle is modulo /3 and we have to choose independently 3 of the 4 angles (for example (Oh1,0h2),
(Oh2,0h3) and (Oh3,0h4) ).

For one given triangle, the locus of the centers of the inscribed cardioids is one set of 3*3 lines (the
mean direction of the 3 sides of the triangle modulo 1/3). The locus of the cusps is one set of 3*3
cubics. For the 4 lines, the centers are at the intersection of 4 sets (considering the intersection of 2
sets, the maximum is 9%9 = 81). There are in fact 27 points, 3 on each line of each set and each on 4
lines (one of each set) and all the 27 points belong to Eckart’s cubic !

Answer to Chris-Eckart.docx
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Message: #62

Date: 17/6/2013 4:36:10

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Bernard Keizer

(May 24, 2013)

Dear Eckart,

I would like to share your enthousiasm and I hoped to see at
last those figures I have dreamed of so long!

But unfortunately, as I already told, I'm not able to open your
files (I suppose you use a program, for which I have no licence
R I

Could you send it again in another file (I use Geogebra) or
Adobe Reader?

By the way, where have you been teaching in Germany? (I spent 4
years in Bonn between 1976 and 1980 in the french embassy ...).

+ Previous Next — <> Message Index 1 Subjects
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Message: #63

Date: 17/6/2013 4:36:44

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(May 24, 2013)

Dear friends,

thanks to Bernard for the description of the deltoid.

I also do not understand Morley’'s remark wrt directed lines.
For me there is up to now no sign for a special cardioid.
There are new properties for my cubic of the centers:

The asymptotes cut the cubic in collinear points on a parallel
of the Newton Line.

I have proved this for several numeral examples. This is a
property of the McCay Cubic

(see B. Gibert’s catalogue). Maybe it holds for all pK60+, I
don’t know.

I am positive about: The cubic is a McCay Cubic.

The McCay Cubic is an isogonal pivotal isocubic with pivot in
the circumcenter of the reference triangle.
The problem is the reference triangle for my cubic: The only
property I know is, that the centroid is the Miquel Point.
. What about this reference triangle? ...

You can find all these properties in a Cabri file in the
attachment.
It is a drawing to my calculated example, not constructed, the
calculated points drawn by hand!!!
So it is somewhat unexact and confuse, only a view for
reflecting.
But it contains about 20 cardioids with their centers, the 3
sets of parallels for the reference triangle,
the asymptotes and the cubic, drawn as McCay Cubic of a tested
reference triangle.

.. just for fun: There is a further Cabri file for discovering
cardioids tangent to 3 1lines.
Best regards
Eckart
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... vary The center and yow cowv discover
cardioidsy tangent to-three lines

cusp-fig.png

cardioids-fig.png
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Message: #64

Date: 17/6/2013 4:38:03

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(May 25, 2013)

Dear friends,

Chris asked for equations to calculate the centers and cusps of
cardioids tangent to 4 lines.

There is a Mathematica file in the attachment.

In addition to the speculation, that my cubic for the centers is
a McCay Cubic:

The asymptotes of the cubic are parallel to the axes of the
deltoid,

that is the envelope of the Simson lines of the reference
triangle of the McCay cubic.

Best regards Eckart
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to- 4 lines
For a cardioild with center (wviw) and bifongent (e,f.9)
a Une (A,u,v) U tangent; of the following Term W zero:

T{A_, p_,v_}]:i=
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12f'gsascviwiuv+6fig?sascviwiuv-6e’£2sbsScviwipuv-12e?fgsbSeviwiuv+
12ef?gSbScviwiuv+6£fig’sbScviwiuv-6e?£2sc’viwiuv+12efisc?viwipuvy-
6f'sc?viwiuv-6fig®sa®uw’Auv+12fg’sa’uw’ Auv-6g'saluwi Auv+
6e’g?SaSbuw? Auv+l2efg’SaSbuw’Apuv-12eg’SasSbuw? Auv-6giSasSbuw? Auv-
12ef?gsascuw’Auv+6e’g’saScuw’Apuv+l2efg®SaScuw’Auy-

6f°g’SaScuw’ Auv-12e’gSbScuw’ Auv+12efg’sSbScuw’ Auv-12e’gsc?uw’ Auv+
24e?fgscluw’ Auv-12efigsciuw’Auv+12efg’SaSbvw Auv+6£2g°SaSbvwi Auy -
12fg’°SaSbvw’ Auv-6g'sasbvw’ Auv-6e’g?sb’vwiiuv+l2eg?sb®vwiiuy -
6g'sb’vw?Auv-12figsaScvwAuv+l2efg®SaScvwi Auv-12e2£gSbScvw Auyv -
6e’g?’SbScvw’ Auv+l2efg?’SbScvw’ Auv+6£f2g?SbScvw Auv-12e®fgsc®vw’ Auv+
24ef’gScsz:).uv-12f’gScszz)\uvi-dlegsSasbwzluv+4fg3 SaSbw’ Auv-

Bg‘ Sasbws.)..uv—t’x‘fzg"“SaScws}\uv+4,egaSaScwaxuv+4fg3 SaScwaluv—

2g'l SaSch.)..uv—Gezg"’SbScw3}\uv+-l,|ag:'Shs::waauv+-lfg3 SbScwaluv—

2g'l SbScw3A.uv—GezgzSczwaluv+12efg23c2w3luv-SEZgESczwaluv+
6e*fsa’up’v-6e’gsauipy’v+2e®sasbup’v-2e’gsasbuPpu’v-4eisascupy®v+
Ee3fSaScu3.u2v—2e3gSaScu3uz'v+2e‘SbScusuzv—ZeangScu3u2v+

12 e? £2 Sa"’uz\.ruzv—ﬁeafgSazuzvuzv—Ee2 gZSazuzv_uzv—Se‘SaSbuzvuzv+
GeafSaShuzvuzv+12ezgSaSb1.12v1.12v—6\32fgSaSbuzv_l.(zv—Sezg2 SaSbuzv_uzv—
6e'sascu’vpy’v+12e’f?sascu’vyiv-6e’fgsascu’vy’v+6e’£sbscuvy’y-
6e’fgsSbScu’viu’v+6efisaluviy’iv+6efigsa’uviy’v-12efg?saluvipyliv-
12e*f£sasbuv? u®v+6e? £2 Sasbuvz_uzv+24ezfgSaSbuv2 uzv—GefzgSaSbuvzuzv—
12ei:'g2 SaSbuvzmzv—:lZesfS.aSc:uv2 u2v+12e2 £2 5a Scuv? uzv+6ef3 Sa Scuv? uzv—
GefzgSaScuvzuzv-l-Sez fzS]::Sr:.\.nrz,(.(zv-Sefzgsl)Scuv2 u2v+6f3gsazv3,u2v—
6f2g’sa’viu’v-6e’f?Sasbviu’v+2ef’sasbviy’v+12ef®gsasbv i v -
2f*gsasbviu’v-6fg?sasbviu’v-6e?f2sascvip’v+B8efisaseviy®v-
2f*gsascvipy’v+2efisbsevip’v-2£figsbscevi i v+3e?£2sat uiwul v+
12¢azfgSazu2wuzvflsezg2 Sazuzwu2v+3e‘ Sasbuzw,u2vf3e2g28asbuzwu2v+
3e'sascu’wulv-6e’fsascu’wulv+be’f?sascu’wulv-12elgSasScuiwp’ v+
12e’fgsascu’wu’v-3e’g’sasScu’wp’v+3e’sbscu’wu’v-3e’g’sbscuiwu’v+
3e*sc?uviwplv-6e’fsc’viwplv+3e’ f28clviwlv+befisaluvwul v+
123f2g5a2uku2v-63fg2 Sazukuzv-12eg3 Sazukuzv-iﬁengaSbukuzv—
12e’gSasbuvwu’v+24e’g’SaSbuvwu’v-6efg’Sasbuvwu’v-12eg®sasbuvwulv+
6e’fsaScuvwplv-12e?f?sascuvwu’v+12e s’ SaScuku2v-12e3gSaScuku2 v+
1Zef2gSaScukuzv—Gefg2 SaScuva2v+6e3f5bScuku2v—SefQZSbScuku2v+
GeafSciukuzv—IZez £2 Sczuvw_(‘12v+6|af3 Sczuku2v+12 fagSazvzw.uzv—
9f2g’sa’ v wulv-3gisa’?viwulv-3e?fisasbviwplv+i2zef’gsasbviwply -
6e’g’sasbviwu’v-9£’g°sasbviwu’v+l2eg®sasbviwu’v-6g'sasbviwu’v-

3et Sbivzwuzv+12esgsbzv2wuzv-18e’g2szvlwuzv+12eg3sbzvzwu2v-

Bg‘ szvzwuzv—ﬁlez fzsachzwuzv+6efasach2wp2v—123f2gSach2w_u2v+
12.-‘.3gSachzw-'uz'v—Sezg2 Sach‘zuuzv+12efg25a5cv2w_uzv—QfngSachzwpzv—
6e*sbscviwp’v+12e’fsbscviwp’v-3e?fisbscviwpu’v+12e’gsbscviwplyv -
24e’fgsbscviwplv+12efigsbScviwp’v-6e’g’SbScviwpiv+12efg’sbscviwply -
SEZQZSbchzwpzv—3e‘ Sczv’zw_uzv+12e3f5c2vzwu2v—15e2 £2 Sczvzwuzv-i-
6efisc?viPwulvibefigsaluw iPv+6efg?saluwiu’v-12eg’safuw’ v+
6e*gsasbuw’p’v-6e’g’SasSbuw’ i’ v+6e’gSaScuw’ p’v-12e’fgSaScuw’ p’v+
12ef?gsascuw’ p?v-12e’g?sascuw?’p’v+6efg’®sascuw’ p’? v+6e’gsbScuw? pi? v-
6e?g?sbScuw? u’v+6e’gscfuw? ulv-12e?£gscfuw? ulv+6efigsciuw? v+
6f3gsa’vw ulv-6gisalvwulv+ee’fgsasbvwip’Pv-6e®g?sasbvw’ v -
6efg’Sasbvw’ u’v+12eg’sasbvw’ y’v-6g'sasbvw’ y’v+6e’fgsascvw’ pv-
12ef?gSaScvw! 2 v+12f>gsaScvw? i’ v-6e’g?SaScvw? p’v+6e?fgSbScvw? p?v-
6efg’SbScvw pPv+6e? fgsclvwi uiv-12efigsclvwi il v+6£3gsclvwi ul v+
3f2g?sa’w u?v-3gisa’w i’ v+3e’g?’sasbw i’ v-segisasbw v+

g*sasbw’ u’v+3e? g2 SaScwaMvaSefg2 SaScwa,uzv-l-szg2 saScw’p?v-

lleg3 sa Scw’ .ulv+g" SaSc:wz,uzv+3ezg2 SbSCWBHZV-4eg’3 SbScw3n2v+

g"I SbSc:wauz\r-l-Z«!e2 gz sc? w? uzv—ﬁefgz SC2w3n2V+3fz g2 Sczmz‘uzv+ﬁle2 £285a2 ud Av? -
6e?f£gsa’uiavi+3e?g?sa’u’avi+elsasbuiav?-4e®fsasbuiavi+
3e’f2sasbu’Avi-6e’fgSasbulavi+6e’g?Sasbu’av?-3e’sb?uaAvi+

3e?g?sb?u’ Avi+etsasculaivi-4e®fsascu® Avi+3e?f2s5ascuiavi+
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e'sbscu’arv?-4e’fsbscu’avi+3e’f2sbscuiavi+6efisa’?uivav?-
12ef?gsa’u’vavi+6efg?sa’u’lvivi-12e?£2sasbu’vavi+6e£iSasbu?vav?+
6e’fgsasbu’vavi-12ef’gsasbu’vivi+l2efg’sSasbu’vavi-12e’ £sb?u’vavi+
6e?fgsSb?u’vavi+6efg?sb’u’vavi-6e?f2SasScu’vavi+6efiSasculvave-
6e?f2sbscu’vavi+6efisbseu’vavi+3£isaluviavi-6£igsaluviavi+
3f2g°sa’uviavi-3e’f2Ssasbuviiv’-12ef’sasSbuviAv?+3£f'SasbuviaAvi+
12ef?gsasbuv’Av’-6f3gsasbuviAvi+6£ig’sasSbuviAv:-15e? £2sb?uv? Av?+
12ef2gsb?uviAvi+3£2g°spb?uviAv?-3e2f2sasScuviAv?+3 £t sascuv avi-
3e?f?sbscuviavi+3fisbscuviavi-2efisasbviavi-4fisasbviavit
6£3gSasbviaAvi-6efsb? v Avi+6£3gsb?vP Avi-2efSascviaAvi+
2f'sascviavi-2efisbscviavi+2£isbscviavi+befigsaiulwav?-
12efg?sa’u’wivi+6eg’sa’ulwivi-6e2f2sasbulwavi+6efigSasbuiwav?-
12efg?sasbu’wavi+l2eg’sasbu’wiavi-6e'sb?ulwirvi+6eg®sb?ulwiv? -
6e2fgSaScu’wivi+6efigSasScu’wavi-6e'SbScu’wivi+12e’ £SbScuiwav? -
6e2f2sbscu’wivi-6e2fgsSbScu’wivi+6efigsSbScu’lwivi+6figsaiuvwiy?-
12 £2 gz Sa"’uvw]tvzi-efg3 sa’uvwiAv?-12ef’saSbuvwiv?-6e? fgSaSbuvwlv2+
6f'gsasbuvwaAvi+l2efg®SasSbuvwivi-12£2g?Sasbuvwav?i+
12£g‘35a5buvwlv2—12e3f5b2uvw).vz—Sezfgsbzuvwlv2+123fg2 sbPuvwiv?+
6fg’sb’uvwivi-6e’fgSaScuvwavi+6£figSaSscuvwavi-12e®* £fsbScuvwav?+
24e?f?sbScuvwaAvi-12ef’sSbScuvwAvi-6e? £gSbScuvwAv:+6 £ gSbScuvwaiv? -
6f'sasbviwavi-6ef’gsasbviwavi+12fig®sasbviwavi-6e’ £28b?viwav? -
Gefzgsbzvzwlv2+12 fzg2 Shzvzwlvz—EefzgSachzw).v2+6f3gSachzwlvz—
6e’f2sbScviwivi+12ef SbScviPwiAvi-6fisbsceviwivi-6efigSbScviwivi+
6f°gsbScviwavi-3f'sa’uw? Avi+12 £ gsa®uw? Avi-15£°g?sa®uw’ Av? +
6fg°sa’uw’Av’-6e’f?sasbuw’ Avi+12e?fgsasbuw’ Av?-9e?g’sasSbuw’ Av? -
12efg?SasSbuw’ Avi-3f?g?Sasbuw’Avi+12eg’sSasSbuw? Av?+6£g°SaSbuw’ Av? -
3e'sb?uw’ Av:-9e?g®Sb?uw’ Avi+12eg’Sb?uw? Av? -6 £2SasScuw’ AvZ+
12ef’SaScuw’ Av?-6£'SaScuw’ Avi+12e’ fgSaScuw’ Avi-24efigSaScuw? Av:+
12fgsascuw’Av?-9e’g’saScuw’Avi+12efg’sasScuw’ Av?-3£°g°SasScuw? Ay’ -
6e’sbscuw’ Avi+12e’fsbscuw’ Avi-6e’ £ SbScuw’ Av:-9e’g’SbScuw’ AvZ+
12efg?SbScuw’ Av?-3f2g®sSbScuw’ AvZ-3e’Sc?uw’ Av2+12e’ £8c?uw? Av? -
18e? £2sc?uw? Avi+12e £2sc?uw? Av2 -3 £ sc?uw? Av2 - 122 gSaSbvw? Av? -
6efg’Sasbvw’ AvZ+12f2g?sasbvw’ Avi+6£g°Sasbvw’ Avi-12e?£gSb?vw’ AvZ+
6efg’Sblvw Avi+6£g’sblvw Avi-6efg’SaScvw Avi+6£2g®Sascvwlav? -
IZezfngchwzlvz+24ef2g5b5cvw21v2—12 f3gSZbchwzltvz-Gefg2 SbScvw? Av:+
6£2g°sbscvw Avi-6£2g°Sasbw' Avi-2eg’SasSbw’ Avi+8£g°SasSbw’ Av? -
6e’g’sb’w Avi+6egisb’wiAvi-2eg’®sascw’Avi+2£gisascw’ Av? -
6e’g’sbscw’Avi+l2efg’sbScw’Avi-6£2g°SbScw’ Avi-2eg’sbScw’ Avi+
ZfQESbSCWJAVE—GEBfSBZ u3uv2+6e395a2u3uv2—4e‘ SaSbuBuvz—
2e3fSaShuz.uv2+633gSaSbu3uv2+23‘SaScu3_uv2—ZeafSaScuzuv2+
2e'sbscuiuvi-2e’£sbscuduv?-15e? £2 Sazu“’v;.!vz-{r-12tazfg$a2 wvuv?+
3e?g?sa?u’vuvi+3e’sasbulvpuvi-12e’®£fsasbuivuvi-3e?fisasbu’vyuy?-
EeBQSaShuzvpvz+1222fgSaSbuzv_uvz+Gezg2 SaShuzv_uv2+3e4Sh2u2vuv2—
Ge3gsb2u2vuv2+3e2g2szuzvuv2+3e‘Sascuzv,uvz—BerZSaScuzvpv2+
3e*sbscu’vuv?-3e?£? sbscuzv,uvz—12ef3Sazuvz,uv2+ﬁefzgSazuvzuv2+
6efg?sa’uviuvi+6e’fSasbuvipuv?-12e? f2sasbuviuv?-12e? fgSaSbuv? uv?+
6ef’gSasbuviuvi+l2efg’SasSbuviuvi+6e® £Sb?uviuv?-12e?£gsb?uv uv?+
6efg’spbPuviuvi+6e’fsascuviuvi-6e’f2sascuviuvi+6e’£sbscuv? uv? -
6e’f2sbscuv uv?-3£'sa’vP uv?+3£? gzsazvluv2+322 £28asbv’ uv? -
defPsasbvipuvi+fisasbviuvi-6efigsasbviuvi+6fig?sasbvipuv?+
3e2f28b2v3uv2—Gefzngzvsuv2+3 f2928b2v3uv2+392 £2 Sach3uv2—
defisaseviuvi+fisaseviuvi+3e’f?sbscviuvi-4ef’sbscviuvi+

£9 Sbch:"J.xv276e2 £2 Sazuzw_uvzf6e2fgSazuzwuvz‘i-lZezg'2 Sazuzw,uvzf

6 e’ SaSl:mzw.(,lv:’—652:EgSaSbuzw,c.evz+12e2 gQSaSbuzwuvz-Se‘SaScuzwuv2+
12e3fSaSc1.'12w,,1\42—6e2f2 SaScuzwuvz+SeagSaScu2wuv2-SezfgSaScuzwuv2+
Se3ngScu2wuv2—SezfngScuzwu\rZ-123f3Sazukuv2-GefzgSazukuvz-t
12efg?sSa’uvwuvi+6eg’Sa’uvwuv’-12e’ £SaSbuvwuvi+6e’gSaSbuvwpuv?-
6ef’gSasbuvwuv’-12e?g?’sasbuvwuvi+12efg?SaSbuvwuv? +

ChrisXII-nb.pdf

103




12egBSaSbuvw_uv2+Gesgsh2ukuvz—1222gzsbzukuv2+ﬁeg'35b2uvw_uv2—

12 e £SaScuvwpuv? +24 e? £2 SaScuvw,uvz—12ef3saScukuv2+Ge3gsa5cuvw,uv2—
6ef’gSaScuvwuv’+6e’gsbScuvwuvi-6ef’gSbScuvwuvi-6£isa’viwuvi+
6f£g°sa?viwuvi-6e’f2Sasbviwuvi+6e’fgSasbviwpuvi-12e£g’SasSbviwuvi+
12fg°sasbviwuvi+6e? fgsb?viwuvi-12efg®sb? v wuvi+6£g° Sb2viwuv? -
6e’f2sascviwyu v2+122£3$a5cv2wuv2-Gf“Sachzwpvz-i-GezfgSaSc\rzwuvz-
6ef’gSaScviwuvi+6e’fgsSbScviwuvi-6efigsbScviwuvi-12ef2gsaluw’ uvi+
6efg’sa’uw’uvi+6eg’sa’uw’uv?-12e’gsasSbuw’ uv:i+12e?g®sasSbuw’ uv? -
6efg’Sasbuw’uv?+6eg’Sasbuw’ uv?-12e’gsascuw?uvi+24e’®fgsasScuw?uv?-
129fzgSaScuw2pv2+632g23a5cuw2pv2-GefgzSaScuwz,uv2+GezgzsbScuwzuvz-
GefngbScuwzuvz—Bf‘Saszzuvl—szgZSaszzuvzi-lngJSaszzuv’-
Gezfzsasbvwzuvzi-lZefzgSaSbvwz.uvz—3e2g2Sasbvwzuvz—12efngaSbvw2uvz-
9f292SaSbvw"uvzi-SegaSasbvwz.uvzi-lzfgasasbvwzuvz-3e"szvwzuv2+
12eagsbszz.uv2—15ezgzsbszz.(.:v2+6eg3 Sbivwzuvz-Sezfzsachwzuv2+
12ef’sascvw’ uv?i-6fisascvw’ uv?-3e?g?sascvw’ uv?+12efg®sascvw’ uv?-
9f2g’sSaScvw uv?-6e‘sbScvwiuvi+12e’ £SbScvwi uvi-6e2f2SbScvw’ uv?+
12e’gsbscvw’uv?-24e’fgsbScvw’ uvi+12efigsbScvwiuvi-3e?g?SbScvw’ uv?+
12efg25bchw2uv2—szgzsbchwzuvz—3e‘Sc2vw2_uv2+12e3fScszz_uvz—

18e? f2sc’vwipvi+12efisc?vw pv?i-3f' s vwi pvi -6 £ g?sawiuvi4
EEQSSazwsuvz—6e2gZSaSbwsuv2+BeQSSaSbu3_uv2—ZfQBSaSbwzuvz—
GeZQZSaScwapv2+12efg2SaScwsuvz—GfZQZSaSciPuvz+2eg’SaScw’uvz—
2fgsSaScwz.uv2+23g3SbScwauvz—ngjsbScwjuv2+2e3f532u3v3—2ezgSa2u3v3+
2e*sasbuvi’+2e’fsasbu’vi-4e’gsasbu®vi+2eisp?uiVvi-2eigsbiui Vi
6e’f?sa’u’vvi-6e’fgsa’u’vyvi+6e’fsasbu’vyvi+6e®£2sasbul vy -
12e’fgsasbu’vvi+6e’ £Sp’ulvyvi-6e’fgspiuivyvi+6efisaluv’vi-
6ef’gsa’uvivi+6e’f?sasbuvivi+6ef’Sasbuviv’-12ef?gsasbuv?i v+
6e2f2sb’uvivi-6efigsb?uvivi+2fisalvivi-2f2gsa®vivi+2ef®8asbvivi4
2f'sasbvivi-4figsasbvivi+2e£isp? v Vi -2 gsb?vi v +3e? £25a% u wvd -
3e?g’sa’uv’wyv’+3e*sasbu’wyvi+3e’f?sasbu’wyv’-6e’g®sasbuiwyi+
3e*sp’uwyvi-3e’g’sp’ulwvi+3e’sascu’wyv’-6e*fSascu’wy’+3e®f2sascuiwy’+
3e'sbsScu’wvi-6e’fSbScu’wyvi+3e?f2Sbscu’wyvi+6efiSaiuvwy’-
6efg’Sa’uvwyvi+6e’fsasbuvwyl+b6ef’sasbuvwyv’-12efg’?SaSbuvwy’+
6e*fsb’uvwvi-6efg’sbluvwyvi+6e’fsascuvwy’ -12e?£2SaScuvwvi+
6ef’sascuvwyv’+6e’£SbScuvwy’-12e’f2SbScuvwyv’+6ef>SbScuvwy’+

3£t Sazvzwva—ilfzngazvzwvg+332 £28asbviwvl+3f'Sasbviwyd -
6£2g°sasbviwvi+3e?£2sb?viwvi-3f2g’sb?vPwvi+3e?f2sascviwyi -
6ef’sascviwvi+3fisascviwyvi+3e’f’sbScviwvi-6ef’sbscviwyvi+
3f'sbscviwvi+b6efigsa’uw’vi-6efg’saluw’vi+6e’gsasbuw? v+
GefzgSaSbuw2v3—GeZQZSaShuwzvz—GefQZSaShuw2v3+Geang2uwzvz—
Gezgzshzuuzv3+6e3gSaScuwzvz—12e2fgSaScuvzv3+5ef2gSaScuwz731-
6e*gsbscuw’v’-12e’fgsbscuw’v’+6efigsbScuw’ v +6£3gsa’vw’v?-
6f2g’sa’vw’vi+6e’fgSasbvw’ v +6f gSasbvw’vi-6efg?Sasbvw’vi-
EfzgzSaShvw2v3+6e2fng2vw2v3—Gef92szvw2v3+6e2fgSachw2v3-
12ef2gsascvw’ v +6£ gSascvw’ vi+6e?fgSbscvw’vi-12efigsbScvwivi+
6f3gsbscvw’ vl -fisa’wvi+4£gsa®wiyvi-3f2g’sa’wivi-2e?f2sasbw’vi4
d4e?fgsasbw’vi+4ef’gsasbw’vi+e?g’sasbw’vi-8efg?sSasbw’vi+

f2g°sasbw vi-efsp?wivi+4e’gsbPwi Vi -3e?g?spPwivi-2e? £28asScw’ Vi +
4efisascw’vi-2f'sascw’vi+4e’fgsascw’vi-8efigsascw®vi+
4f°gsasew’vi+e’g?sascw’vi-2efg’Sascwvi+£ig’sascw’vi-2e'sbscwivi+
d4e*fsbsew’vi-2e?f2sbScw’vi+4e’gsbscw’vi-8e?fgSbScw’®vi+
4ef’gsbScw'v’+e?g?’SbScw vl -2efg’Sbscw v} +£2g®sbScw’ v: -
e'sc?wivitrael st wivi-6e? 25l wivirae i sc?t wivi - £ set Wi V)

For the 4 lines of a quadrilateral (1,0,0), (0,1.,0), (0,0.1), (l,m,n)
this gives 4 equations.

Eliminating e, f, g there remain two equations
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for the centers (if the following terms are zero).

The first term includes the 9 Liney of the 3 sety of 3 parallels

for the reference triangle. AW pointy on Hhese lines are centers
The second Term gives a cubic for the cenfers wirt o quadriloterals
The infersections of the 9 Lines withv the cubic are centers of car-
dioidy tangent to- 4lines.

Withe this two- equations yow can calenlate the centers for a
numeral example:
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w:=1; Solve[{T1[{u, v, w}] =0, T2[{u, v, w}] =0}, {u, v}1 //N

{{v—>42.1651, u—>-59.7817}, {v—>-0.332074, u->-0.203511}, {v—->-0.486272, u->0.0606063},
{v—>-0.775976, u->0.467078}, {v—->1.07108, u->1.1019}, {v—->0.824662, u—->1.46698},
{v-=0.620615, u>1.57656}, {v—=-2.28105, u—3.13479}, {v->7.1962, u-6.80032},

{v-+0., u--118.115}, {v—->-52.7021, u—>-16.2%11}, {v > 3.99064, u—>-5.6307},
{v—>-0.04916%9, u->-2.2956}, {v->-0.00262426, u—-2.02651}, {v—>1.49691, u->-1.73695},
{v—>0.0347593, u-»>-1.42841}, {v—->1.27313, u—>-1.14068}, {v—>1.23213, u->-0.969945},
{v=>-0.165721, u->-0.549684}, {v->-3.30854, u->0.395195}, {(v->1.15807, u-=>0.521973},
{v—=>-0.962308, u=0.665771}, {v=-2.07772, u->0.81565}, {v-=>-0.580635, u—=1.63461},
{v—>-1.46926, u->2.08798}, {v—->-1.6838, u— 2.34055}, {v—>-3252.47, u—22.8887}1}

Clear[a, b, ¢, u, v, w]

The cusps corresponding to a center (u:v:w) can be calculated as follows:

Eckart Schmidt
eckart_schmidt@t - online.de
http : // eckartschmidt.de

ChrisXII-nb.pdf
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Message: #65

Date: 17/6/2013 4:46:39

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Chris van Tienhoven (May 26,
2013)

Dear Friends,

Tonight I will be flying to Malta with my wife for a
5-day-holiday.

Before I go want to thank you for all further information.

Also I want to share with you what I found about Cardioids
tangent to all sides of a triangles:

The intersection points of nearest trisectors to the sides of
ABC

(which are the vertices of the 1st and 3rd Morley Triangle)

are centers of Cardioids that are bitangent to one of the
sidelines of ABC.

The Cardioid is double tangent (bitangent) to the sideline where
the trisectors are nearest to.

This property is valid for internal as well as external
trisectors.

In beside picture only Cardiods bitangent to one of the sides of
the triangle are shown.

I made a picture from this property . See attachment in
different formats..

Does anyone of you know if this property is known? References?
When I come back I want to investigate further Cardioids tangent
to all sides of a Quadrilateral and make pictures.

See you next week,

Chris

9-5-2013

The intersection points of nearest trisectors to the sides of ABC

(which are the vertices of the 1st and 3rd Morley Triangle)

are centers of Cardioids that are bitangent to one of the sidelines of ABC.

The Cardioid is double tangent (bitangent) to the sideline where the

trisectors are nearest to.

This property is valid for internal as well as external trisectors.

In beside picture only Cardiods bitangent to one of the sides of the triangle
are shown.

\

QL-Qu98-Cardioids-12-Tr.png
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Message: #66

Date: 17/6/2013 5:16:42

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Chris van Tienhoven
(June 7, 2013)

Dear friends,

I managed to make a picture of all possible 27 Cardioids
inscribed in a Quadrilateral.

I made a presentation of the process of constructing the
inscribed Cardioids.

See attachment.

Next step remains calculating the coordinates of the 27 Cardioid
centers.

Best regards,

Chris van Tienhoven

Morley’s Miracle

Chris van Tienhoven

June 7, 2013

QL-Qu98-MorleyCardioids-01.pdf
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2 examples of inscribed Cardioids in a Quadrilateral

QL-Qu98-MorleyCardioids-01.pdf

According to Morley there are 27 inscribed Cardioids in a Quadrilateral,
and indeed there are:

QL-Qu98-MorleyCardioids-01.pdf
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4 Times 3 equilateral triangles in a Quadrilateral are needed to construct them.

The 27 red intersections of the (extended) sides of the 4x3 equilateral triangles
are the centers of the inscribed Cardioids.
Each center is the intersection point of 4 sidelines.

QL-Qu98-MorleyCardioids-01.pdf

The 27 Cardioid Centers lie on Eckart’s Cubic

(found by Eckart Schmidt, May 2013)

The asymptotes are concurrent in the Miquel Point (QL-P1)
and cross each other at 60 degrees

QL-Qu98-MorleyCardioids-01.pdf
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Message: #67

Date: 17/6/2013 5:16:43

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Chris van Tienhoven

(June 5, 2013)

Dear friends,

After a wonderful holiday at Malta I couldn’t wait for further
exploring the Cardioids.

However I am very busy with all kinds of things and they all
seem to be very important.

Anyway I took my time to read the paper of Frank Morley:
Extensions of Clifford’'s Chain-Theorem.

At page 470 Morley says quite below:

“the n(n-1)A(n-2) axes of the component (n-1)-lines meet in the
(n-1)A(n-1) incenters,

there being n axes on a point and (n-1) points on an axis.”
When I substitute n = 4, then it says:

“the 4*9 axes of the component 3-lines (triangles) meet in 27
incenters,

there being 4 axes on a point and 3 points on an axis.”

This is exactly what Eckart found out.

Stated in my own words:

In a Quadrilateral we have 4 Component Triangles. Each Component
Triangle has its own set of 3 * 3 parallel axes.

Morley’'s Miracle is that these 4 sets of 3*3 axes intersect in
exactly 27 points. Each Axis contains 3 of these points.
Eckart found out that these points lie on a Eckart’s cubic.
It’s hard to understand how it can be, but it happens to be.

I myself started to calculate these 27 points and I think I just
need some time to succeed.

Besides this Morley also wrote:

“n(n-2)A(n-2) incenters are on the (n-2)A(n-1) circles, there
being n points on each circle, (n-2) circles on each point.
These (n-2) circles cut at the angle pi/(n-2).

The (n-3)A(n-1) cardioids arise from the n(n-3)A(n-2) circles;
the circles are osculants of the cardiods, each having n
osculants C3's;

And each C2 osculating (n-3) C3's.”

When I substitute n = 4 and rephrase a bit, then it says:

“2*4 incenters are on the 8 circles, there being 4 points on
each circle, 2 circles on each point.

These 2 circles cut at the angle pi/2. (this is Seiners theorem,
rules 8 and 9! See QL-8P1.)

The 1 cardioid arising from the 4*1 circles; the circles are
inscribed in the single cardioid;

And each circle osculating (is inscribed) in the single
cardioid. (This is QL-Qul) !”

111



Bernard, you already mentioned the property of the single
Cardiod that Morley mentioned! Thanks, it made me think.
Eckart, I wish you a beautiful and inspired holiday!

Best regards,

Chris
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Message: #68

Date: 17/6/2013 5:16:44

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt
(June 5, 2013)
Dear friends,
before 10 days holiday a last message. Thanks to Bernard for his
summary with new questions.
But calculations and constructions wrt the center cubic are
difficult because of the trisection of angles in the background.
At most numeral examples can be tested.
But I am sure of the following properties for the reference
triangle of the McCay Cubic:

. centroid is the Miquel Point QL-P1

Brocard axis X3.X6=0K is the Newton Line QL-L1

. axes of the deltoid of the Simson lines are parallel to the
axes of the deltoid of the quadrilarteral

. a parallel to the Newton Line with 2/3 distance to QL-P1
cuts the cubic on its asymptotes
There are so many properties for the McCay Cubic in B. Gibert's
catalogue perhaps with further relations to the problem.
Best regards Eckart
P.S. For Bernard: The 27 centers make no Morley set for the
reference triangle of the McCay Cubic.
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Message: #69

Date: 17/6/2013 5:16:47

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(May 27, 2013)

Dear friends,

Chris has opened a new sight of the geometry of the centers of
inscribed cardioids of a triangle - thanks!

There are further properties wrt this question in the
attachment.

Best regards Eckart

27.05.2013

Inscribed cardioids of a triangle
bitangent to one side

Morley proved, that the centers of inscribed cardioids of a
triangle lie on 3 sets of 3 parallel lines, forming equilateral
triangles (see Bernard’s first message). The sidelines of the first
and third Morley triangle belong to these sets. Every point on
these lines can be a center of an inscribed cardioid.

Here we examine those inscribed cardioids, which are bitangent
to one side: Chris (message 26.05) has worked out, that the
vertices of the first and third Morley triangle belong to these
centers. For one side of the triangle — further on AB — there will
be nine centers. For a numeral example the centers (u:v:w) can
be calculated with the following equations (see my message
25.05.)

—c'ud+3c2arun? +2a2S ,w3=0,

—c4v3+3b2c2vw2+2b2SAw3:().

Now the geometry of these centers will be described: Let
A'B’C” be the first Morley triangle and A”B"°C”" the third
Morley triangle. Further points will be:
A*=AC'nA'B', B*=BC'nA'B',
A¥*=AC"NB'C', B**=BC"NA'C,
U =AB*NBA*, V =AA*NBB**, W =BB*NAA**,

The centers of the inscribed cardioids bitangent to AB are:

C.C7 A% BY A%, B U, V, W

Collinear on the sides of the first Morley triangle:

4, B, A% B* — B, C,A** — C, A", B*¥

Collinear on one side of the third Morley triangle:
A BV,

Further collinear points:

WU, B* B* U — B, A% A**, [

A, A%V - B,B¥ W — A, A*% C", W — B, B, C", V}

The 3 sets of 3 parallels for all centers are:

A'C,A"C”,UW-B'C,B*C*, UV—A'B,A B, A*B*

Card-06 .pdf
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Card-06b.pdf
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Message: #70

Date: 17/6/2013 5:16:49

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by  Bernard Keizer

(May 27, 2013)

Dear friends,

Thank you again for all the new discoveries

For Chris: in my first questionning paper, I wrote " The main
property of the cardioid is that the line KiO trisects the angle
between the tangent and the bitangent ".

That's exactly how Morley discovered his Morley's theorem (known
often as Morley's miracle: see Bogomolny ...)

For a given triangle, there are exactly 27 centers of cardioids
bitangent to one of the 3 sides: they are the vertices of 27
equilateral triangles (of which the first and the third Morley's
triangles) and those 27 points are on 3*3 = 9 lines , whose
direction is the mean direction (m° pi/3) of the 3 sides..
That's what we could call the Morley set for this triangle.

Back to the QL: the centers of the cardioids tangent to the 4
lines belong to the 4 Morley's sets of the 4 reference triangles
of the QL.

The discovery (for me, at last) is what Eckart proved: there are
27 points intersection of the 4 sets (each point on one line of
each set and each of the 4*9 = 36 lines having 3 points) and
those 27 points belong to the McKay cubic of a new triangle!

For Eckart: how do you find that there is a deltoid envelopping
the Simson lines of that triangle? If this is true, the triangle
is a main triangle of the deltoid and the deltoid is the Steiner
deltoid (tangent to the the sides and the altitudes) of this
triangle and the Euler point of the triangle is the center of
the inscribed circle of the deltoid. As you have the centroid as
the point QL-P1 and the circumcenter and the orthocenter on the
cubic, I wonder where all those points are (you say the
circumcenter, which is the pivot of the cubic is on the line
QL-L1 ...)

My last question is on those 27 points: did I understand
correctly that they are making a Morley set for the last
triangle? In that case, the direction of the lines is again the
mean direction of the 3 sides and therefore parallel to the 3
axes of the Steiner deltoid of the last triangle ( what's the
link between this new deltoid and the deltoid tangent to the 4
lines?).

Best regards

Bernard
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Message: #71

Date: 17/6/2013 5:18:30

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(May 26, 2013)

Dear friends,

there is a Cabri file in the attachment for a quadrilateral and

its inscribed cardioids.

I have drawn ( free hand, not constructed

) a reference triangle for the McCay Cubic.

Vary the shown centers on the cubic and you can find most of the
27 inscribed cardioids.

The reference triangle for the McCay Cubic has centroid in QL-P1
and circumcenter on QL-L1.

The axes of the deltoid of its Simson lines are parallel to the

asymptotes of the cubic.

Best regards Eckart

Vary the centers o the McCay Culric
and yow will get o Lot of cardioids
Tangent to-4 lines

McCayCubic-fig.png
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Message: #72

Date: 17/6/2013 5:18:55

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Eckart Schmidt

(may 28, 2013)

Dear friends,

there are problems with the exactness in my Cabri file (26.05),
when reloaded (??7?).

So there is a new drawing of the centers for cardioids tangent
to four lines in the attachment.

For two triangles of the quadrilateral the 3 sets of 3 parallels
for the centers are drawn

and you can study the intersections, which are centers, with the
macro in my Cabri file (24.05).

The McCay cubic is also shown.

Best regards Eckart
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yellow: 3rd-Miquel of P1P251
green: 3rd Miquel of P2P3S3
blue : reference for McCay cubic
red, pointy: centery of cardioids

liney: 3 setyof 3 parallels
) for P1P2S1 and P2P3S3

yellow: 3rd Miquel of P1P251
green: 3rd Miquel of P2P3S3
blue :  reference for McCay culric
red poinly. cenleryof cardioids

lines: 3 sety of 3 parallels
for P1P251 and. P2P3S3

13-05-28-fig.png
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Message: #73

Date: 17/6/2013 5:23:19

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

COPY FROM FORMER GOOGLE GROUP by Bernard Keizer

(June 8, 2013)

Dear friends,

I'm really happy that the question of the cardioids tangent to 4
lines has raised so much attention from your side.

First, I'll give you all the references I found on the subject:
4 articles by Alex Bogomolny in Cut the knot: Doodlings and
Miracles, nov 98; Morley's Pursuit of Incidence, dec 98; Lines,
Circles and Beyond jan 99; On Motivation and Understanding, fev
99.

On page 1 of the 4th text , I found the 8 cardioids that touch 4
lines, that's the origin of my initial mistake, but I suppose
the 8 cardioids were tangent to 4 lines themselves tangent to a
hypocycloid with 5 cusps, as explained on page 4 of the 3rd
text.

4 articles and a book by Frank Morley: On the metric geometry of
the plane n-line, 1900; Orthocentric properties of the plane
n-line, 1902; On reflexive geometry, 1907; Extensions of
Clifford's Chain-Theorem, 1929 ( followed by another interesting
article on the same matter by Paul Smith Wagner ) and last, but
not least Inversive Geometry, 1929.

Encouraged by your discoveries, I tried again to draw more
exactly my 4 Morley sets and I found also the 27 points (as
Eckart says, it's really hard to draw it precisely, because of
the trisection of all angles!). But of course, as I use
Geogebra, my drawings are less beautiful than yours

I made an interesting observation, which is visible on the last
drawing from Chris: each of the 36 lines ( or extended sides of
equilateral triangles ) belonging to one set cuts each of the 3
other sets in 3 points, which are in 3 different directions ( in
other words, 2 points on the same line are never on 2 parallels
). That explains why there are only 27 points and not 81 as
intersections of 2 sets of 9 lines each; maybe it's obvious, but
I don't see why ..

I still have my questions on the reference triangle of the
MacCay cubic: I read the article on the cubic K@3 in Bernard
Gibert, but I don't see the link between the 4 reference
triangles of the QL and this 5th triangle; if ti is the angle
between the ortholine and the line Li of the QL, the angle
between the axis of the parabola and the axis of the cardioid
tangent to the 4 circles is Sum of ti and the angle between the
axis of the parabola and the axes of the deltoid are 1/3 Sum of
ti m° pi/3 ..
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My last curiosity is the question of the directed lines: the
circle is a curve of direction and there are 4 circles tangent
to 3 lines ( centers are incenter and excenters ), but only one
tangent to 3 directed lines; the same goes for the cardioid,
which is also a curve of direction and I wonder if you could see
a reqularity after drawing all your 27 cardioids!

That's all for today

Best regards

Bernard
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Message: #74

Date: 20/6/2013 3:37:58

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear friends,

I hope being successful in using the new Quadri-Figures-Group.
In the attachment (editorial note: the attachment is omitted
because of very large size) there is the equation of cardioids
tangent to 3 or 4 lines, when the center is given.

Perhaps someone can simplify this very extensive term!

Best regards Eckart
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Message: #75

Date: 20/6/2013 9:41:57

From: Chris

Subject: New points QL-P28 and QL-P29

Dear friends,

Welcome to the new Yahoo Group!

Eckart has been on his holiday and we had a Group removal!

In the meantime Antreas and me had a discussion at his Anopolis
Group site. About several interesting Quadrilateral topics.

See message #392 "Is this Miquel point interesting?" and
following messages at:
http://tech.groups.yahoo.com/group/Anopolis/ 1)

As a result two new interesting QL-points QL-P28 and QL-P29 were
born.

Seiichi found as a consequence 2 marvelous follow-op properties
of these points.

I leave it to him to mention them at the Quadri Group.

So far this time.

Best regards, Chris
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1) Editorial note: The referenced message(s) can be found as listed in EPG-References [33].
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https://www.chrisvantienhoven.nl/epg/explore-epg/epg-ref/#ref33

Message: #76

Date: 21/6/2013 1:07:23

From: Antreas

Subject: New points QL-P28 and QL-P29

Dear Chris,

I think there should be a dual problem: which similar lines
(Euler lines, Brocard axes, in general XiXj-lines) of the
component triangles of a quadrangle do envelope a circle?
And how about to return to Triangle Geometry?

Let ABC be a triangle and L a line.

For P = X186 or X265, the P-points of the triangles ABC and the
triangles bounded by (AB,BC,L),(BC,CA,L), (CA,AB,L) are
concyclic.

Which are the centers (with respect ABC) of the circles for
special lines L = Euler Line, Brocard axis, etc

Antreas
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Message: #77

Date: 21/6/2013 2:20:57

From: jeanlouisayme

Subject: With the Euler-Poncelet’s point

Dear Geometers,

I propose this problem coming from Brianchon and Poncelet for
which I haven't a synthetic proof (avoid conic...)

1. ABCD a quadrilateral

2. Po the Euler-Poncelet's point of ABCD,

3. E,F,G the points of intersection of AC and BD, AD and BC, AB
and CD

4. (0) the circumcircle of the triangle XYZ.

Prove that (0) goes through Po.

Chris knows my problem. An elementary proof is welcome.
Sincerely

Jean-Louis
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Message: #78

Date: 21/6/2013 6:38:49

From: Antreas

Subject: New points QL-P28 and QL-P29

Dear Chris

Also, with a good drawing program, is possible I think to draw
the locus of the centers of the circles as the Euler line (for
example) moves around the circumcenter O or the orthocenter H
(the most important points) of ABC.

Antreas
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Message: #79

Date: 22/6/2013 8:00:27

From: Chris

Subject: New points QL-P28 and QL-P29

Dear Antreas,
When I transcribe your proposal I get this construction:
1. Let ABC be reference Triangle with bounding lines a,b,c.
2. Let d be a line through O.
3. Construct the P-points QL-P28 (based on X186), QL-P29 (based
on X265) or QL-P4 (based on X3) of the Quadrilateral abcd.
4. Determine the locus of the P-point with variable line d.
I found these results in Cabri:
The locus of QL-P4 is a cubic through X(3).
The locus of QL-P28 is a quartic.
The locus of QL-P29 is a cubic through X(4)?
When changing d to a variable line through X(4) the results are:
The locus of QL-P4 is a cubic.
The locus of QL-P28 is a quartic.
The locus of QL-P29 is a cubic.
O0f course also loci could be determined with other points than
QL-P4, QL-P28 and QL-P29.
This is a nice example of combining Quadri-Geometry into
Triangle Geometry.
Best regards,
Chris
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Message: #80

Date: 24/6/2013 4:59:57

From: emmanueltsukerman

Subject: Circumcenter of Mass and generalized Euler line

Dear friends,

For your interest, I wanted to bring to your attention the
preprint "Circumcenter of Mass and generalized Euler line" which
you may find at http://arxiv.org/abs/1301.0496 .

The preprint contains generalizations of QG-L4 (Quasi Eulerx
line) and the points on it (e.g., QG-P5 Quasi Circumcenter,
QG-P6 Quasi Orthocenter, QG-P7 Quasi Nine-point Center) to
n-polygons and, more generally, simplicial polytopes in
Euclidean, spherical and hyperbolic geometries.

From the abstract:

- We define and study a variant of the center of mass of a
polygon and, more generally, of a simplicial polytope which we
call the Circumcenter of Mass (CCM). The Circumcenter of Mass is
an affine combination of the circumcenters of the simplices in a
triangulation of a polytope, weighted by their volumes.

- Our motivation comes from the study of completely integrable
discrete dynamical systems, where the CCM is an invariant of the
discrete bicycle (Darboux) transformation and of recuttings of
polygons.

- We show that the CCM satisfies an analog of Archimedes' Lemma,
a familiar property of the center of mass.

- We define and study a generalized Euler line associated to any
simplicial polytope, extending the previously studied Euler line
associated to the quadrilateral. We show that the generalized
Euler line for polygons consists of all centers satisfying
natural continuity and homogeneity assumptions and Archimedes'
Lemma.

- Finally, we show that CCM can also be defined in the spherical
and hyperbolic settings.
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Message: #81

Date: 24/6/2013 1:00:56

From: Antreas

Subject: CONICS IN C. QUADRILATERAL

An old problem on conics was:

How many conics are tangent to five given conics?

See here the history of the problem and a special solution:
http://www.mat.ucm.es/serv/revmat/voll@-2/voll@-2h.pdf

Now, in a complete quadrilateral, we have a special case
of 5 concurrent conics (circles):

the circumcircles of the 4 component triangles and the Miquel
circle passing through the 4 circumcenters.

How many conics are tangent to these 5 conics (circles)

and which ones?

On the other hand, five points determine a conic.

Which is the conic passing through the centers of the
above 4+1 circumcircles?

APH
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Message: #82

Date: 25/6/2013 2:22:55

From: Seiichi Kirikami

Subject: Graphical observation: QL-P28 and QL-P29 in comparison with
QL-P4

Dear friends,

Chris found QL-P28 and QL-P29 and their circles, which are
determined by 4 concyclic points. Then I studied them
graphically, expecting that there might be such chains as
center-circle or Clifford’'s like the case of QL-P4 and its
circle.

“Cut The Knot! Morley'’s Pursuit of Incidence by Alex Bogomolny,
Dec. 1998” has description about center-circle and Clifford’s
chains.

I first describe the case of QL-P4 in comparison. Then QL-P28
and P29. The following notation is applied to these cases.
Given 5 lines 1, 2, 3, 4, 5, the intersection of 1,2 is denoted
by 12. Other intersections similarly denoted. X(i ) of triangle
{12, 12, 23} is denoted by 123. Other points similarly denoted.
The points 123, 124, 341, 234 are on a circle with its center
denoted by 1234. Other centers similarly denoted. i=3, 186 and
265. See the attached files( gsp or MS woxd).

(1) 5 line configuration of QL-P4 with the centers of Miquel
circles denoted by 1234 and others:

These circles concur in point 12345(red). Their centers are on a
circle with its center 12345(green).

(2)5 line configurations of QL-P28 and P29 with the centers of
their circles denoted by 1234 and others:

These circles concur in point 12345(red). Their centers are not
on a circle. I also confirmed that 6 line configurations of
QL-P28 and P29 do not produce any concurrency of point 12345 and
others.

My conclusion is as follows.

(1) 5 line configurations of QL-P28 and P29 do not have the same
properties as QL-P4, but they rather determine pentalateral
points.

(2) Center- circle and Clifford’'s chains with QL-P4 are rare
phenomena.

Best regards,

Seiichi.
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5 Miquel circles (center QL-P4) made from X(3) determine point 12345(red).

Centers of 5 Miquel circles determine point|12345(green).

QLP4P28P29-gsp.png
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5 Miquel circles (center QL-P4) mate from} X(3) determine point 12345(red).
Centers of 5 Miquel circles determine point| 12345(green).

5
5 circles (center QL-P28) madexfrom X(186) determine point 12345

QLP4P28P29.docx
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5 circles (center QL-P29) made from*X(265) determine point 12345.

1234
6 points (red) made fromngoncurrent points|of 5lineQLP28 do not deteprine the circle.  °

QLP4P28P29.docx
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Message: #83

Date: 25/6/2013 3:29:14

From: Quadri-Figures-Group@yahoogroups.com
Subject: No Subject

Hello,

This email message is a notification to let you know that

a file has been uploaded to the Files area of the
Quadri-Figures-Group

group.

File: /Equilateral triangle on angle bisectors.pdf

Uploaded by: yeuemtrondoitb85 < yeuemtrondoitb85@yahoo.com >
Description:

You can access this file at the URL:
http://groups.yahoo.com/group/Quadri-Figures-Group/files/Equilat,
eral%20triangle%20on%20angle%20bisectors.pdf

To learn more about file sharing for your group, please visit:
http://help.yahoo.com/1/us/yahoo/groups/original/members/web/ind
ex.html

Regards,

yeuemtrondoitb85 < yeuemtrondoitb85@yahoo.com >
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Message: #84

Date: 25/6/2013 3:30:14

From: yeuemtrondoitb85

Subject: D point and secon circle and ten equilateral triangles

Dear group!

I'm sorry. I'm not mathematician so I introduce some problems
at:
http://tech.groups.yahoo.com/group/Quadri-Figures-Group/files/
I wish you proved it. Thanks very much
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Message: #85

Date: 25/6/2013 10:15:06

From: Chris

Subject: Graphical observation: QL-P28 and QL-P29 in comparison with QL-P

Dear Seiichi,

When I say it in my own words:

* When we draw the points X(186) for all 4 Component Triangles
in a Quadrilateral (4L or system of 4 random lines) then these
points are concyclic on a circle. Let's call it C186. Its center
is QL-P28.

* When we draw the circles C186 for all 5 Component
Quadrilaterals in a Pentalateral (5L or system of 5 random
lines) then these 5 circles all pass through a common point.
The same is valid for X(265).

It is most remarkable indeed.

Congratulations! You discovered 2 brandnew 5L-points (actually
centers)!

One based on X(186) and one based of X(265).

And these 5L-points are very rare!

Best regards,

Chris
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Message: #86

Date: 26/6/2013 8:47:29

From: eckart_schmidt@t-online.de
Subject: RE. Cardioids tangent to 4 lines

Dear friends,

sorry, I have to cancel my conjecture, that the cubic for the
centers of cardioids tangent to 4 lines generally is a McCay
Cubic.

Bernard Gibert has given me a counter-example: The cubic

" is generally not a McCay cubic for some triangle since it
can be a nodal cubic, try 1l:m:n = X190 for example."

Best regards Eckart
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Message: #87

Date: 26/6/2013 12:00:41

From: seiichikiri

Subject: Graphical observation: QL-P28 and QL-P29 in comparison with QL-P

Dear Chris, dear friends,

Thank you very much for your kind comment. I highly appreciate
your ability of Mathematica.

Congratulations for the anniversary of EQF! Though it was
several days earlier, I think.

Best regards,

Seiichi.
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Message: #88

Date: 26/6/2013 9:29:59

From: Antreas Hatzipolakis

Subject: Graphical observation: QL-P28 and QL-P29 in comparison with QL-P

Dear Friends

Is there an evidence whether there are more points with that
concyclicity property?

I would bet there are infinitely many (that is, there is a

locus where they are lying on).

Probably some day Chris will check the rest 1000+ points in

ETC.... :-)

APH
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Message: #89

Date: 28/6/2013 4:22:04

From: Chris

Subject: Graphical observation: QL-P28 and QL-P29 in comparison with QL-P

Dear Antreas, dear friends,

[APH}

>

> > Is there an evidence whether there are more points with that
> concyclicity property?

> > Probably some day Chris will check the rest 1000+ points in

I checked all ETC-points in the range X(1)-X(5372) and only
X(3), X(186) and X(265) give 4 concyclic points in the Component
Triangles of a Quadrilateral.

[APH]

>

> > I would bet there are infinitely many (that is, there is a
locus where

> they are lying on).

That's a very interesting question.

I am not so sure there will be a locus of points having this
propexrty.

If so then there won't be an evidence that there aren't more of
these loci, because the locus probably would be dependent of
some construction method, and why wouldn't be there another
construction method also giving the concyclic-property?

It is a bit of speculating as long as we don't have a (general)
method to determine a locus.

Somebody with an idea?

Best regards,

Chris
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Message: #90

Date: 28/6/2013 9:10:19

From: Chris

Subject: Graphical observation: QL-P28 and QL-P29 in comparison with QL-P

Dear Seiichi and Friends,

[SK]

>> Congratulations for the anniversary of EQF!

You are right Seiichi.

At June 15, 2012 I introduced the "Encyclopedia of
Quadri-Figures (EQF)" at the internet.

Since then lots of beautiful comments and additions came to me.
I had a hard time digesting it all.

The volume of EQF increased with 30% !!

And now we started up a Discussion Group related to
Quadrilaterals and n-gons.

I am glad how it worked out and hope we have lots of fun
together exploring this beautiful part of Geometry.

Best regards,

Chris van Tienhoven
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Message: #91

Date: 28/6/2013 11:34:37

From: Antreas Hatzipolakis

Subject: Graphical observation: QL-P28 and QL-P29 in comparison with QL-P

Dear Chris

Although I do not know how to determine a locus in 4-lateral/gon
geometry,

I think there should be a method, since such loci exist!

An example, where the locus is the entire plane, is Orthopolar
circles

(from a discussion in Hyacinthos. I have the conjecture here:
http://anthrakitis.blogspot.gr/2013/@3/orthopolar-circles-quadri,
lateral.html )

By the way, could someone provide a proof (synthetic or not)?
APH
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Message: #92

Date: 28/6/2013 12:59:32

From: Seiichi Kirikami

Subject: Graphical observation: X(186) and X(265) in cyclic QA-environment

Dear friends,

This message is the addition of the message #82.

Given a cyclic quadrangle P1P2P3P4, let X(186) of triangle
PiPjPk be Ql. Then Q1, Q2, Q3 and Q4 are concyclic.

Given a cyclic quadrangle P1P2P3P4, let X(265) of triangle
PiPjPk be R1. Then R1, R2, R3 and R4 are concyclic.

See the attached files (gsp or MS word).

This property is easier for me to understand X(186) and X(265).
Best regards,

Seiichi.
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Cyclic quadrangle and two circles made from x(186) and X(265)

CyclicQAX(186)X(265)-gsp.png

Cyclic quadrangle and two circles made from x(186) and X(265)

CyclicQAX(186)X(265).docx
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Message: #93

Date: 28/6/2013 2:45:31

From: Seiichi Kirikami

Subject: Graphical observation: QL-P28 and QL-P29 in comparison with QL-P

Dear Chris, dear friends,

You are the driver and conductor of the train of EQF! I see that
your work is very, very hard. No one except for you can endure
it. I think that, including me, many people are grateful to you.
Thanks a lot!

Best regards,

Seiichi.
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Message: #94

Date: 29/6/2013 10:42:37

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear friends,

after Bernard Gibert had given a counter-example I have to

modify my conjecture for the cubic of the centers of cardioids

tangent to 4 lines. I risk to sum up my new sight:

* The cubic is a K60+ . The three asymptotes are parallel to the

axes of the deltoid of the quadrilateral and concur in in the

Miquel Point QL-P1.

* The asymptotes cut the cubic collinear on a line parallel

QL-L1 in 2/3 distance to QL-P1.

The Newton Line QL-L1 can have three intersections with the

cubic:

* If there is only one real intersection, the cubic will be a

McCay cubic K@@3. The reference triangle has its centroid in the

Miquel point QL-P1 and its circumcenter is the point of
intersection (QL-L1=X3.X6).

* If there are one and a double counted real intersection, the
cubic will be a Musselman cubic K028. In this case the

quadrilateral is tangent to a circle with center QL-P1@, which
is the nodal point of the cubic. The reference triangle for

K028 has its orthocenter in QL-P1@ and the midpoint of the

orthocenter and the centroid (X381) is the Miquel point QL-P1.

* If there are three real intersections, the cubic will be a Kjp

K024. The reference triangle has its centroid in the Miquel
Point QL-P1 and the points of intersection are the centers of

the Apollonial circles.
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I hope, there are no basic faultes. You find Cabri files in the
attachment.
Best regards Eckart
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McCay cubic K003
for the centery of cardioids
tangent to-4 lines

13-06-29-a-fig.png
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Musselman cubic K028
yo‘f covrdioi
tangent to-& li dioids

13-06-29-b-fig. png
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Message: #95

Date: 29/6/2013 9:11:28

From: Chris

Subject: Cardioids tangent to 4 lines

Dear Eckart,

Very nice results!

I know this takes a lot of time to resolve.

However I wonder,

1. How a QL-Cubic can belong to different Triangle Cubic-types
dependant on circumstances. Or is it that actually these 3
Triangle Cubic-types belong to the same family?

2. Is there a standard Reference Triangle for these 3 types of
Triangle cubcis? What is the relation of this/these Reference
Triangle(s)?

Best regards,

Chris
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Message: #96

Date: 29/6/2013 9:34:42

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Chris,

I wonder too and have the same questions, for my knowledge of
cubics is bounded.

Corresponding with Bernard Gibert, he announced connections of
the cubics in the next week.

A further question:

What is the geometrical background for having one or three real
intersections between QL-L1 and the cubic?

Best regards Eckart
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Message: #97

Date: 01/7/2013 10:06:35

From: Bernard Gibert

Subject: Cardioids tangent to 4 lines

Dear Chris and Eckart,

>> [Chris] What is the geometrical background for having one or
three real
>> jintersections between QL-L1 and the cubic?

I have more or less achieved the study of these cubics although
a couple of details are still not fully completed.

I can answer the question above:

the Newton line QL-L1 is the orthic line of the hessian H(P) of
the Eckart cubic E(P).

the number of real intersections depends of the position of the
line L(P) 1x+my+nz=0 wrt to the 4 in/excircles of ABC.

1. if L(P) cuts an even number of circles then H(P) is bipartite
and E(P) meets QL-L1 thrice.

2. if L(P) cuts an odd number of circles then H(P) is unipartite
and E(P) meets QL-L1 once.

3. if L(P) is tangent to one circle then H(P) and E(P) are nodal
with node the center of the circle.

4. if L(P) is tangent to two circles then H(P) and E(P) must
decompose into a line and a circle for H(P), a hyperbola with
excentricity 2 for E(P).

I have a lot of additional informations and I wonder whether it
could be worth a paper...

Best regards

Bernard
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Message: #98

Date: 01/7/2013 10:36:24

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Chris, dear friends,

perhaps there is a common sight of the three types (McCay K003,
Musselman K028, Kjp K©24) of my cubic:

In "Special Isocubics ..." from Bernard Gibert there is a
"McCay-Kjp pencil" in table 22 with the property:

"The locus of M whose pedal circle cuts the nine-point circle
under a given angle ... is a circum-cubic which is always a
K6o+..."

It is mentioned, that this pencil contains two nodal cubics.
Perhaps it is possible for my cubic to find reference triangles,
so that this nodal cubics are the Musselman cubics K028 in the
case of quadrilaterals tangent to a circle. I can’t test it, for
I have no construction for these cubics.

Unexpected: I found, that on a Musselman cubic K028 there is a
reference triangle, for which the cubic is a K(X5).

This cubic is described by Bernard Gibert in Forum
Geometricorum, Volume 2 (2002), p.55.

There is a Cabri file in the attachment.

Best regards Eckart

Musselman, cubic K028 for ABC
K(X5) cubic for uvw

13-06-30-a-fig.png
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Message: #99

Date: 01/7/2013 2:49:55

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Chris, dear Bernard Gibert,

thanks to Bernard for the answer on my question, I searched
without success.

In addition to my last message:

On a Musselman cubic K028 there are reference triangles, so that
K028 belongs to the McCay-Kjp-pencil (table 22):

Construction for a given K028 and its reference triangle:

* Take the midpoint X2.X4 as centroid G of a new reference
triangle ABC.

* Take the nodal point X4 as a focus F for the inscribed Steiner
ellipse of ABC.

* Choose a point A on the cubic with its homothetic Ma under
h(G,-1/2).

* Construct the Steiner ellipse with center G, Focus F and point
Ma.

* The tangents from A to the ellipse and the tangent in Ma give
a triangle ABC on the cubic.

* For ABC as reference triangle the cubic belongs to the
McCay-Kjp pencil.

So the three types for my cubic belong to the same pencil.

Best regards Eckart
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Message: #100

Date: 01/7/2013 3:10:20

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

Dear Bernard, Dear Eckart,

Thanks for all information.

Bernard I hope it is worth a paper -like you suggested- for
clarity and for reference in EQF.

One question remains for my own clarity.

A QL-Cubic is a unit in itself. How can it be 3 types in the
Triangle environment?

If so, when we consider a cubic to belong to a set of similar
cubics, how do these sets of cubics, type 1 (McCay), type 2
(Musselman), type3 (Kjp) relate to Eckart's (type of) cubic?

I made a picture with set diagrams of 4 options. See attachment.
Does one option apply to this situation or is there a better set
diagram to be made?

Best regards,

Chris
CUBIC TYPES
TC1 = Triangle Cubic Type-1
TC2 = Triangle Cubic Type-2
TC3 = Triangle Cubic Type-3
QEC = Quadrilateral Eckart's Cubic
T re1
/ TC1 / \ _ \
y 101 & 1 TC1 \ QEC
| e — S = \ : |
N 7 N / TC2 / A 1
[ \age/ \ / _ \ ‘ “" Tes | | -
I [ S~ | { [ \ \ L iy | I
| | | | f | \ | . |} L -
iTc2 | | Tcs3) T2 I | L _ ( )
_ \ . | \ / e/ . (QEc) |\ TC2 ) res /
Option-1 Option-2 Option-3 Option-4

CUBIC TYPES.pdf
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Message: #101

Date: 01/7/2013 3:33:53

From: Bernard Gibert

Subject: Cardioids tangent to 4 lines

Dear Chris,

>> A QL-Cubic is a unit in itself. How can it be 3 types in the
Triangle
>> environment?

All depends of the reference triangle you choose.

A nK in one triangle can be a pK in another triangle.

Actually, any non-singular cubic is, in infinitely many ways, a
pK wrt another triangle but this latter triangle is not always
real.

It will be if you can draw four real tangents to the cubic from
one of its points.

In particular, if the cubic is circular with an oval, this is
always possible with a point on the oval.

See this paper for more information:
http://bernard.gibert.pagesperso-orange.fr/files/bitripk.html
Best regards

Bernard
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Message: #102

Date: 01/7/2013 5:58:03

From: Bernard Gibert

Subject: Cardioids tangent to 4 lines

Correction:
>>
>> this is always possible with a point NOT

>> on the oval.
>>
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Message: #103

Date: 02/7/2013 9:24:41

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Bernard, dear friends

can it be, that the Hessian of my cubic is the QL-Quasi Isogonal
Cubic QL-Cul, containing the foci of all inscribed conics of the
quadrilateral? Then Bernards criterion for intersections of
QL-L1 and my cubic can be formulated wether QL-Cul is bipartite,
unipartite or nodal.

Best regards Eckart
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Message: #104

Date: 2020-02-20

From: Systems Manager
Subject: Deleted Messages

Message number #104 is not available in Yahoo groups.
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Message: #105

Date: 03/7/2013 3:57:42

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear friends,

meanwhile I know, how to get the Hessian of my cubic. I think
I'm right:

The Hessian of my cubic is QL-Cul (QL-Quasi Isogonal Cubic).
By the way, for a quadrilateral tangent to a circle the cubic
QL-Cul is a strophoid of the line QL-L1, pole QL-P1 and fixed
point QL-P1@ (see "A book of curves" by E.H.Lockwood). Let S1,
S2, S3 be the further intersections of the circle round QL-P10
through QL-P1 with the strophoid, then the lines QL-P1.Si are
the asymptotes of my cubic.

Best regards Eckart
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Message: #106

Date: 04/7/2013 11:14:27

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear friends,

please excuse, that my last message appears twice. I am not
perfect in computering. Perhaps Chris can cut one message.
There is a further criterium for the types of my cubic:
Consider the conic C tangent to the four lines of the
quadrilateral with center QL-L1AQL-L6; one axis is QL-L1
(seeEQF, QL-Co/1).

If the conic C is a circle (center QL-P10), then ...

QL-Cul is nodal,

QL-Cul is the strophoid of QL-L1 with pole QL-P1 and fixed point
QL-P10,

my cubic has a nodal point (QL-P1@) and a further real
intersection with QL-L1,

my cubic can be considered as a Musselman cubic K@28 or a K(X5)
cubic or a cubic of the McCay-Kjp pencil (depending on
corresponding reference triangles).

If the principal axis of the conic C is QL-L1, then

QL-Cul is unipartite,

my cubic has one real intersection with QL-L1,

my cubic is a McCay cubic (for a corresponding reference
triangle).

If the principal axis of the conic C is orthogonal QL-L1, then
QL-Cul is bipartite,

QL-Cul is a strophoid of QL-L1 with pole QL-P1 and fixed points
in the foci of C,

my cubic has three distinct real intersections with QL-L1,

my cubic is a Kjp cubic K024 (for a corresponding reference
triangle).

If QL-L1=QL-L6, the quadrilateral is tangent to two circles (see
Bernard’'s message), then .

QL-Cul decomposes into QL-L1 and a circle Ci with center QL-P1
and the intersections of the four lines not on QL-L1, my cubic
decomposes into QL-L1 and a hyperbola with eccentricity 2 (see
Bernards message) centered in QL-P1 with main circle Ci.

By the way: In the first and third case QL-Cul can be described
as a strophoid in the definition of E. H. Lockwood: A Book of
Curves (p.135). In the second case QL-Cul is a modified
strophoid in the following sense: The line will be QL-L1 again,
also the pole QL-P1, but the circles centered at QL-L1 have not
a fixed point, they have to be orthogonal to the Thales circle
wrt the foci of C. Best regards Eckart
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Message: #107

Date: 05/7/2013 8:05:27

From: Chris

Subject: New transformation QA-Tf3 and related new point QA-P42

Dear Friends,

Thanks to Antreas' message #91, I once again looked at his
orthopole circle at http://anthrakitis.blogspot.gr/2013/03/ortho
polar-circles-quadrilateral.html

Already when we discussed this feature at Hyacinthos I found it
most remarkable.

Summarized:

Let 01, 02, 03, 04 be the circumcenters of the Component
Triangles of Reference Quadrangle P1.P2.P3.P4.

Let P be some random point.

Let OPi be the Orthopole of line P.Pi wrt Component Triangle
Pj.Pk.P1, where (i,j,k,1) O, (1,2,3,4). The 4 Orthopoles OP1,
OP2, OP3, OP4 are concyclic.

The circle through OP1, OP2, OP3, OP4 also passes through QA-P2,
the Euler-Poncelet Point.

The center of this circle appears to be a linear transformation
of starting point P. I called it QA-Tf3. It has very interesting
features.

One of them is that the consecutive points generated from P
diverge oscillating from another interesting fixed point:
QA-P42.

Best regards,

Chris
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Message: #108

Date: 06/7/2013 2:51:28

From: Bernard Gibert

Subject: Cardioids tangent to 4 lines

Dear Chris and Eckart,
>>

>> T know this takes a lot of time to resolve.
>>

Indeed, and a very big margin as welll...

I know how to draw the reference triangle for a non-singular
Eckart cubic when it meets the orthic line of its hessian at one
real point (giving a McCay cubic) or at three real points
(giving a Kjp cubic).

The method is difficult and involves all the heavy artillery
related to general cubic curves: hessian, prehessians,
poloconics, etc.

Naturally, these constructions are not possible with ruler and
compass.

I will post a figure with the Kjp configuration.

Best regards

Bernard
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Message: #109

Date: 06/7/2013 7:21:20

From: Bernard Gibert

Subject: Cardioids tangent to 4 lines

Dear Chris and Eckart,

here are two figures with K003 and K024 types of Eckart's
cubics.

Best regards

Bernard
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Message: #110

Date: 07/7/2013 8:44:26

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

Dear Bernard, dear Eckart,

Thanks for all your effort!

It is a tough, challenging and wonderful cubic we are dealing
with

Bernard, you said you are using all the *heavy artillery*
related to general cubic curves.

I think you act completely in the style of your famous
countrymen Poncelet and Brianchon, who were both *soldiers in
artillery* in Napoleon’s army.

About the possible Reference Triangle I wonder if there is only
one or possibly more of them.

What are the geometric properties of such triangle?

Since the basis of Eckart’s Cubic is a Quadrilateral, being a
system of 4 random lines, it is not unreasonable to think of a
Reference Triangle, being a system of 3 lines (instead of 3
points) with an extra random line to complete the system.

Best regards,

Chris
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Message: #111

Date: 07/7/2013 11:44:04

From: Bernard Gibert

Subject: Cardioids tangent to 4 lines

Dear Chris,

>>

>> About the possible Reference Triangle I wonder
>> if there is only one or possibly more of them.
>>

when the Eckart cubic is elliptic (= not singular = without
node), there is only one such triangle.

I'm still struggling with nodal cubics which have only one
prehessian and the geometry is quite different.

Best regards

Bernard
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Message: #112

Date: 08/7/2013 9:57:10

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Bernard, dear friends,

I am very glad, that my conjectures seem right. Gratulation to
Bernard for constructing the reference triangles for the McCay
and Kjp cubic. But up to now I cannot reproduce the
construction.

A remark to the nodal case:

There are infinite reference triangles, so that the cubic
belongs to the McCay-Kjp-pencil. Here the construction of an
example, if the axes of the deltoid of the quadrilateral are
known (see also #99):

* The parallels to the deltoid-axes through QL-P1 cut QL-L1 in
three points. Their homothetics wrt h(QL-P1 ,2/3) are points of
the cubic.

* Take one of these points as vertice A of the reference
triangle.

* Let QL-P1 be the centroid of the reference triangle.

* The homothetic of A wrt h(QL-P1,-1/2) is the middle Ma of BC.
* Construct the (Steiner) ellipse with center QL-P1, focus
QL-P1@ (nodal point) and point Ma.

* The tangents from A to the ellipse and the tangent in Ma
give a triangle ABC on the cubic.

* For ABC as reference triangle the cubic belongs to the
McCay-Kjp pencil.

Best regards Eckart
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Message: #113

Date: 09/7/2013 11:55:39

From: bernard.keizer

Subject: Cardioids tangent to 4 lines

Dear Eckart, dear Chris and dear Bernard

Although I'm not a specialist in cubics, I had several times
visited Bernard'site and I'm glad to see he joined his efforts
to help us to understand the wunderful cubic of the 27 centers
of cardioids tangent to 4 lines discovered by Eckart. I must
confess I was a little lost with your previous messages, but
this one is more precise and I think I begin to see the possible
construction of the reference triangle of the MacCay cubic

We are now far from the initial Morley sets of the 4 reference
triangles! I noticed that each line from one set cuts a second
set in 9 points (as there are 3*3 parallels = 9 lines in each
set), but only three of them are centers of cardioids tangent to
the 4 lines , one point in each group of parallels. the other
points are centers of 2 different cardioids , one tangent to 3
lines and the other also to 3 lines, but 2 lines only are commun
to both.

And by drawing cardioids, I was wondering what the locus of the
27 cusps could be (also a cubic?)

Best regards
Bernard

I begun to read other messages from the group, I saw the group
is expanding, I noticed in particular that Jean-Louis Aymé had
joined and I am happy of that because he is the one who advised
me to contact Chris. (I haven't found yet a synthetic proof to
his problem with the Euler-Poncelet point belonging to the
circle circumscribed to the diagonal triangle of a quadrangle)
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Message: #114

Date: 10/7/2013 2:59:52

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Bernard, dear friends,
it seems accepted, that my cubic belongs to the McCay-Kjp pencil
(see table 22). These cubics are defined (wrt a reference
triangle) by an angle "theta" , which is the angle of
intersection of the nine-point circle and the pedal circles of
points on the cubic. For the McCay cubic "theta" is ©°, for a
Kjp cubic "theta" is 9@0°. Here is a general construction of
these cubics, knowing the angle "theta". I have not found this
construction on table 22, it is a generalisation of the
construction for the Kjp cubic:
Let P be a point on the circumcircle of the reference triangle
ABC,
let L(P) be the parallel at O to the Simson line of P;
. L(P) cuts the circumcircle in two points,
. consider the rectangular hyperbola
through these two points and B, C,
. consider the line AP rotated by 90°+"theta" at A,
. the intersections of this line and the rectangular hyperbola
will be points of the cubic.

Best regards Eckart
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Message: #115

Date: 10/7/2013 8:28:50

From: Bernard Gibert

Subject: Cardioids tangent to 4 lines

Dear Eckart,

>

>> it seems accepted,

>> that my cubic belongs to the McCay-Kjp pencil

>>

I am more and more convinced that this is not true.

Ko@3 and K024 are two very special cases of apolar isogonal
cubics with same radial center G and their hessians are focal
cubics with focus G.

Conversely, if you consider a pencil of focal isogonal nKs with
same focus F on the circumcircle, the (real) prehessians of
these cubics do not generally form a pencil!

So, the problem is not that simple and certainly much more
challenging than expected!

We need time and reflexion, and above all, PROOFS!

Best regards

Bernard

PS: are you aware of the paper by Sister Mary Gervase on
cardioids?
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Message: #116

Date: 11/7/2013 12:43:27
From: Seiichi Kirikami
Subject: van Aubel points

Dear friends,

(1) Preparation of van Aubel quadrangle.

Given a quadrangle P1P2P3P4, we denote the midpoint of the
segment PiPj by Mij or Mji. We erect the vertical segment of
half length of its side at Mij in both direction of it. We
denote the endpoint of the vertical segment by TijR or TijL, if
we proceed from Pi to Pj and see the endpoint at the right or
left direction respectively. So TijR and TjilL indicate the same
endpoint. van Aubel quadrangles can be constructed indefinitely.

(2) 4 circles through the following 3 points are concurrent.
(2.1) 1st cases: See van Aubel points (Aubel-SK-01a)
(a)T12RM31T23R, T23RM24T34R, T34RM31T41R, T41RM24T12R
(b)T12LM31T23L, T23LM24T34L, T34LM31T41L, T41LM24T12L
(c)T12RM14T24R, T24RM23T43R, T43RM14T31R, T31RM23T12R

(d) T12LM14T24L, T24LM23T43L, T43LM14T31L, T31LM23T12L

(e) T23RM12T31R, T31RM34T14R, T14RM12T42R, T42RM34T23R

(f) T23LM12T31L, T31LM34T14L, T14LM12T42L, T42LM34T23L

(2.2) 2nd cases: See van Aubel points (Aubel-SK-02a)
(a)T12RM24T23R, T23RM31T34R, T34RM24T41R, T41RM31T12R
(b)T12LM24T23L, T23LM31T34L, T34LM24T41L, T41LM31T12L
(c)T12RM23T24R, T24RM14T43R, T43RM23T31R, T31RM14T12R
(d) T12LM23T24L, T24LM14T43L, T43LM23T31L, T31LM14T12L
(e) T23RM34T31R, T31RM12T14R, T14RM34T42R, T42RM12T23R
(f) T23LM34T31L, T31LM12T14L, T14LM34T42L, T42LM12T23L

(2.3) 3rd cases: See van Aubel points (Aubel-SK-03a)
(a)S124M31S123, S123M24S234, S234M31S134, S134M24S124 (outer)
(b)S124M31S123, S123M24S234, S234M31S134, S134M24S124 (inner)
(c)S123M14S124, S124M23S234, S234M14S134, S134M23S123 (outer)
(d) S123M14S124, S124M23S234, S234M14S134, S134M23S123 (inner)
(e) S234M12S123, S123M34S134, S134M12S124, S124M34S234 (outer)
(f) S234M12S5123, S123M34S134, S134M12S124, S124M34S234 (inner)
Note: Sijk from (a) to (f) are different points.

(2.4) 4th cases: See van Aubel points (Aubel-SK-04a)

(a)S124M24S123, S123M31S234, S234M24S134, S134M31S124 (outer)
(b)S124M24S123, S123M31S234, S234M24S134, S134M31S124 (inner)
(c)S123M23S124, S124M14S234, S234M23S134, S134M14S123 (outer)
(d) S123M23S124, S124M14S234, S234M23S134, S134M14S123 (inner)
(e) S234M34S123, S123M12S134, S134M34S124, S124M12S234 (outer)
(f) S234M34S123, S123M12S134, S134M34S124, S124M12S234 (inner)
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Note: Sijk from (a) to (f) are different points.
N th quadrangle has concurrent points, which coincide with

of <N th quadrangles.

Now I have no Mathematica evidence of concurrency.

Sorry in advance if the above
Seiichi.

description were false.
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Example of 3 rd cases: (a)

van Aubel points.pdf

Example of 4th cases: (a) ’ 1\
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Message: #117

Date: 14/7/2013 3:02:23
From: Seiichi Kirikami
Subject: A quadrangle point

Dear friends,

[1] Given a quadrangle P1P2P3P4, let Hi be the orthocenters of
PjPkP1 and Di be the isogonal of Hi wrt P1P2P3. D1, D2, D3 and
D4 are colinear.

See Anopolis message #537.

See the attached files (gsp or MSword).

[2] Given a quadrangle P1P2P3P4, let Hi be the orthocenters of
PjPkP1l. The isogonals of PjPkPl determine Li. L1, L2, L3 and L4
concur in a point Q.

See the attached files (gsp or MSword).

Sorry in advance if the above were wrong.

Sorry Chris that I can not send the coordinates. Now I am
learning copy and run program of "ConjugadoIsogonal" by
Professor GarciaCapitan.

Is there a point in EQF which may coincide the above one?

Best regards,
Seiichi.

it

D2

ngnaquadrangle P1P2P3P4, let Hi be orthocenters of PjPkPI. the |$0gona| conjugates of
/_PijPI determine Li. L1, L2, L3 and L4 concur in apoint Q

QuadranglePoint-gsp.png
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Given a quadrangle P1P2P3P4, let Hi be the ortocenters of PjPkPI and Di be
the isogonal of Hi wrt P1P2P3. D1, D2, D3 and D4 are colinear.

PjPkPI determine Li. L1, L2, L3 and L4/concur in apoint Q

QuadranglePoint.docx
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Message: #118

Date: 14/7/2013 8:21:36
From: seiichikiri

Subject: A quadrangle point

Dear friends,

This point is QA-P4(isogonal center), because I confirmed
numerically that, for example, angleP1P3P2+angleP1P4P2=
angleP1QP2.

Best regards,

Seiichi.
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Message: #119

Date: 14/7/2013 5:35:21
From: Chris

Subject: A quadrangle point

Dear Seiichi,

This is a most remarkable construction of QA-P4.

I never saw this type of construction before.

Thanks to an observation of Antreas and your implementation in a
Quadrangle. Congratulations!

I tried some other Triangle points with the same construction,
however without success.

By the way QA-P4 surprises me with its many ways of beautiful
construction all the time.

I mentioned your new construction as a new property in EQF.

See:
http://www.chrisvantienhoven.nl/quadrangle-objects/15-mathematic,
s/quadrangle-objects/artikelen-qa/25-qa-p4.html

Best regards,

Chris
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Message: #120

Date: 15/7/2013 10:47:11
From: Antreas

Subject: A quadrangle point

Dear Seiichi and Chris

Seiichi has noticed that it seems collinearity

appears also for isotomic conjugates.

See:
http://tech.groups.yahoo.com/group/Anopolis/message/544
If it is true: Are, in a quadrangle, the four lines
concurrent as well?

APH
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Message: #121

Date: 15/7/2013 12:42:38
From: seiichikiri

Subject: A quadrangle point

Dear Antreas,

I tried the isotomic case. But there was no colinearity. I would
also like to post something interesting in Anopolis.

Dear Chris,

Thank you very much for the inclusion in EQF. When I drew the
figure, it gave me some kind of dejavu feeling and it took some
time to find that it was QA-P4. But as you say, it is a
beautiful point.

Best regards,

Seiichi.
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Message: #122

Date: 15/7/2013 7:37:06
From: emmanueltsukerman
Subject: A quadrangle point

Hello Friends,

I hope I don't disappoint anyone if I point out a reference that
considers the QA-P4 construction mentioned: "Central Points of
the Complete Quadrangle" by Benedetto Scimemi.

You may also find related content in
http://forumgeom.fau.edu/FG2012volumel2/FG201214.pdf

involving QA-P4, isogonal conjugation and collinearity, but this
time via the circumcenters.

Best Regards,

Emmanuel
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Message: #123

Date: 16/7/2013 11:48:41
From: seiichikiri

Subject: A quadrangle point

Dear Emmanuel, dear friends,

Thank you very much, Emmanuel, for your information. Could I
post a problem which I noticed when I knew QA-P4? There may be
literatures about it or it may be already in EQF or it may not
exist.

Given a quadrangle P1P2P3P4 and a point P, P has the property:
angleP1P4P+anglePP3P2=angleP1PP2.
angleP2P1P+anglePP4P3=angleP2PP3.
angleP3P2P+anglePP1P4=angleP3PP4.
angleP4P3P+anglePP2P1=angleP4PP1.

In case of QA-P4, the 1st relation is written:
angleP1P4P2+angleP1P3P2=angleP1PP2, as shown in Corollary 10 of
FG201214.

whether it exists or not, it remains a problem for me.

Is the Simson line in Fig.18 of FG201214 different from
QL-L3(pedal line) in EQF?

Best regards,

Seiichi.
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Message: #124

Date: 17/7/2013 9:10:59

From: eckart_schmidt@t-online.de
Subject: A quadrangle point

Dear Seiichi, dear friends,

I had a short look on your discussion about the new property of
QA-P4 (but i am still blocked with cardioids).

There is a synthetic proof for the last angle property of QA-P4.
Jean Louis Ayme asked for a proof and I posted the letter in the
attachment.

Best regards Eckart.
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01.03.2013
Dear Mister Ayme,

Chris van Tienhoven told me, that you need a synthetic proof for
the following property of T=0QA-P4:

(*) LACB+ ZADB=/ATB
for all permutations of the vertices of the quadrangle ABCD. I
try to describe a possibility, but my English isn’t the best ... et
mon Francais plus mauvais.

Perhaps you are interested in the following information:
The property (*) is discussed in
Praxis der Mathematik in der Schule 1/44,. Jg 2002, 19-27
(see the scan of the beginning).

Ein merkwiirdiger Punkt des Vierecks

Roland Stérk und Daniel Baumgartner

Gegeben sind in der Ebene vier Punkte A, B, C, D. Man zeige,
dass es einen Punkt T gibt, der die folgenden Winkelbedingun-
gen (orientierte Winkel modulo 180°) erfiillt:

HATB = ZADB + XACB, ABTC = ABAC + ABDC,
ACTD = XCBD + ACAD, ADTA = ADCA + ZDBA.

In chapter 2 Stark gives an analytical proof with special
cartesian coordinates for the following property (see scan),
which is the definition of QA-P4 in EQF.

Satz: (Fig. 5): Der zur Ecke A des Vierecks ABCD beziiglich des
Dreiecks BCD isogonalkonjugierte Punkt A* und der Punkt T
des Vierecks sind invers beziiglich des Umkreises des Dreiecks
BCD.

Now my idea for a synthetic proof, that QA-P4 of a quadrangle
ABCD has the property (*). QA-P4=T shall be defined as the
invers of the isogonal conjugate of a vertice D wrt the residue
triangle ABC.
Angles:

ZBAD=a, ZCBA=pf, ZACB=¢, ZADB=g,.

Ayme-TPkt.pdf
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These angles define the quadrangle.
Points:
M midpoint of the circumcircle of ABC,
D* isogonal conjugate of D wrt ABC,
T=0A-P4 reflection of D* in the circumcircle of ABC.
Angles:

LATB=¢, ZAD*T=y,, ZTD*B=y,.
To prove: @=¢, +@,.

1. The reflection in a circle is angle-true. Reflecting AD* in
the circumcircle of ABC, we get a circumcircle of ATM
with a tangent in M parallel AD*, The angle y; becomes
chord-tangent-angle of MT and equals the peripheral-

angle:

ZMAT =y, and in the same way: ZTBM =y,.

Ayme-TPkt.pdf
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Angle balance in ATBM gives with ZAMB =2¢,

O 9=20 -y, ~y, .
2. The isogonal conjugate wrt ABC gives

ZCAD =/ZD*AB=¢,, ZDBA=/CBD%=g¢,
with the angle balance in ABD*

(2) wi+y,=&+5-4.

e2

N
NN
N

\ .

M
. k
\\72?\ \

—
180°-¢1

3. Angle balance in ABD:

3) & =180°~a—g,.
Angle balance in ABC:

4 & =—180°+a+pB+p.
From (1), (2), (3), (4) follows directly:

Q=@ +@, [ ]

Yours sincerely
Eckart Schmidt

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

Ayme-TPkt.pdf
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Message: #125

Date: 17/7/2013 12:13:18

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Bernard, dear friends,
ut to now I cannot reproduce Bernard’'s construction of reference
triangles for my cubic. Here is my own way, how to find the
reference triangles in the McCay or Kjp case:
# X is the intersection of QL-L1 and QL-L6.
# Col is the conic with center X and tangent to the lines

of the quadrilateral.

# Cil is the Thales circle for the foci of Col.

# 0 1is a variable point on the secondary axis of Col.

# Ci2 is the circle round O perpendicular Cil.

# Point L is the reflection of X in CiZ2.

# Point A is a variable point on Ci2, the corresponding
triangle ABC has circumcircle Ci2 and centroid QL-P1.

# Ci3 is a circle as locus of the Lemoine points L' of ABC.

# Chose 0 on QL-L1, that Ci3 contains L.

# Chose A on Ci2, that L' = L.

# If the secondary axis of Col is QL-L1,

my cubic is the McCay cubic.

If the secondary axis of Col is perpendicular QL-L1, my cubic is
the Kjp cubic.

This method degenerates for a quadrilateral tangent to 4 lines:
Col is a circle, Cil is the point X = QL-P1@, the secondary axis
can be QL-L1 (or a perpendicular line). With the order next to
last the reference triangle degenerates collinear and my cubic
is the 1imit McCay (or Kjp) cubic..

Bernard has doubts, that for a quadrilateral tangent to 4 lines
my cubic belongs to the McCay-Kjp pencil.

Here is a construction, knowing the deltoid axes of the

quadrilateral:

# Consider parallels to the deltoid axes through QL-P1 and
their intersections with a line parallel to QL-L1 in 2/3
distance from QL-P1. These points lie on the cubic.

# Chose one of these points as A and construct a special

reference triangle:

* Take QL-P1 as centroid G of the reference triangle ABC.

* Take QL-P1@ as a focus F for the inscribed Steiner ellipse
of ABC.

* Let Ma be the homothetic of A under h(G,-1/2).

* Construct the Steiner ellipse with center G,
Focus F and point Ma.

* The tangents from A to the ellipse and the tangent in Ma
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give a special reference triangle ABC.

# Take another point of the cubic (see above) and construct
its pedal circle wrt ABC. Let "theta" be the angle of
intersection of this pedal circle and the nine-point circle.

# Construct the cubic of the McCay-Kjp pencil
with the angle "theta" (see message #114)

* Let P be a point on the circumcircle
of the reference triangle ABC,
. let L(P) be the parallel at O to the Simson line of P;
* ... L(P) cuts the circumcircle in two points,
consider the rectangular hyperbola
through these two points and B, C,
* ... consider the line AP rotated by 90°+"theta" at A,
* . the intersections of this line and the rectangular
hyperbola will be points of the cubic.

In the attachment there is a Cabri file with an quadrilateral
tangent to 4 lines and my cubic constructed in the described
way. You can test the variable centers on the cubic for
cardioids tangent to 4 lines (the cubic is constructed in two
parts, therefore the centers X and Y).

I hope, there are no basic mistakes.

Best regards Eckart

Cubic of the McCay-Kjp pencil

for the: centery of cardioids
tangent To-4 lines;

which are tangent To- o circle.

McCay-Kjp-fig.png
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Message: #126

Date: 17/7/2013 1:46:26

From: Seiichi Kirikami

Subject: 4 concurrent circles points similar to Euler-poncelet and Varignon p

Dear Emmanuel, dear friends,

Your paper FG201214 led me to the following 4 concurrent circles
points. See the attached files (gsp or MSword).

[1] Euler-Poncelet like point:

Given a quadrangle P1P2P3P4, QA-P4 and pedal Nijfrom QA-P4 on
PiPj, the circles through N12N14N24, N23N24N34, N12N13N23 and
N13N14N34 concur in a point Q.

[2]Gergonne-Steiner like point:

Given a quadrangle P1P2P3P4, QA-P4 and pedal Nijfrom QA-P4 on
PiPj, the circles through N12N13N14, N13N23N34, N14N24N34 and
N12N24N23 concur in a point QA-P4. This is not interesting.

[3] Varignon like points(1)
Similar to Varignon points. See the message#39(Varignon Points).

[4] Varignon like points(2)

Similar to Varignon points. See the message#39(Varignon Points).
I will make the coordinates of [1].

Best regards,

Seiichi.

P1 N2 P2

Given a quadrangle P1P2P3P4, QA-P4 and pedal points Nij from QA-P4 on PiPj, the circles
through N12N14N24, N23N24N34, N12N13N23 and N13N14N34 concur in a point Q.

4ConcurrentCircles-gsp.png
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P1 N12 P2

Given a quadrangle P1P2P3P4, QA-P4 and pedal points Nij from QA-P4 on PiPj, the circles
through N12N14N24, N23N24N34, N12N13N23 and N13N14N34 concur in a point Q.

P1 N1z P2

Given a quadrangle P1P2P3P4, QA-P4 and pedal points Nij from QA-P4 on PiPj, the circles
through N12N13N14, N13N23N34, N14N24N34 and N12N24N23 concur in a point QA-P4.

4ConcurrentCircles.docx
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See message #39 (Varignon points)

See message #39 (Varignon points)

4ConcurrentCircles.docx
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Message: #127

Date: 18/7/2013 8:14:57

From: Chris

Subject: 4 concurrent circles points similar to Euler-poncelet and Varign

Dear Seiichi,

Interesting!

These points are made of restricted permutations of points.
Restated:

Let Nij be the feet of the perpendiculars from QA-P4 to Pi.Pj.
[1] The 4 versions of circles through Nij, Njk, Nki (for all
permutations (i,j,k) € (1,2,3,4)) have one common point, which
is QA-P2.

[2] The 4 versions of circles through Nij, Nik, Nil (for all
permutations (i,j,k,1l) € (1,2,3,4)) have one common point, which
is QA-P4.

[3] and [4} are actually Quadrigon points. However their
midpoint is Quadrangle point QA-P6.

Best regards,

Chris
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Message: #128

Date: 18/7/2013 10:01:02

From: eckart_schmidt@t-online.de

Subject: Isogonal conjugate quadrigon of a point

Dear friends,

Emmanuel led me to the paper FG201214, I had a short look and
found on the last pages the following definition:

* "Let P be a point on the plane of ABCD. Let 1A, 1B, 1C, 1D be
the reflections of the lines AP, BP, CP, DP in the bisectors of
* Definition. Let PA= 1AA1B, PB=1BA1C, PC=1CA1D, PD=1DA1A. The
quadrilateral BA.PB.PC.PD will be called the isogonal conjugate
of P wrt to ABCD ..."

Wrt Chris classification, this is a definition for quadrigons.

I have tested the question, for which points the isogonal
conjugate quadrigon degenerates into a four times counted point.
Here the results:

* If the isogonal conjugate quadrigon of P degenerates, the four
counted point Q is the QG-Tf2 image of P, or the isogonal
conjugated of P wrt QG-Tr3.

* The points P, for which the isogonal conjugate quadrigon
degenerates, and the four counted point Q lie on a cubic with
the equation

* 2 SA z (g®x%-p?y?) + 2 SC x (r?y?-q%z?) + (c?q?+b?r?) x? vy -
(b2p2+a2q2) y 72 4 (aZIZ—CZpZ) y3 =0 (u

sing the diagonal triangle QA-DT as reference triangle for
barycentric coordinates).

* This cubic is the QL-Quasi Isogonal Cubic QL-Cul.

* The points P and Q are foci of inscribed conics of the
corresponding quadrilateral.

* The three quadrigons of a quadrilateral have the same points,
for which the isogogonal conjugate quadrigon degenerates.

Best regards Eckart
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Message: #129

Date: 18/7/2013 1:20:45

From: Seiichi Kirikami

Subject: 4 concurrent circles points similar to Euler-poncelet and Varign

Dear Chris,

Thank you very much for your identification. I confirmed QA-P2.
What I found was not Euler Poncelet like point, but Euler
Poncelet point itself. I could not help laughing.

As for [3] and [4], I could not understand "However, their
midpoint is Quadrangle point QA-P6".

I attached the file. I hope your detailed explanation.

Eckart's results about FG201214: Splendid!

Best regards,

Seiichi.

Varignon like points
Varignon points

4ConcurrentCirclesR1-gsp.png
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Message: #130

Date: 18/7/2013 3:32:03

From: Chris

Subject: 4 concurrent circles points similar to Euler-poncelet and Varign

Dear Seiichi,

The Varignon-like points deal with the midpoints of the sides of
the Varignon Parallelogram. It is good to realize that the sides
of the Varignon Parallelogram are parallel to 2 of the 3
diagonals of a Quadrangle. In a Quadrigon we also work with 2
diagonals. That's why the construction of the Varignon-like
points are Quadrigon points.

You work actually in the Quadrigon P1.P2.P3.P4 (order is
significant).

There are also Quadrigons P1.P2.P4.P3 and P1.P3.P2.P4.

When you construct the same duo of Varignon-like points for
Quadrigons P1.P2.P4.P3 and P1.P3.P2.P4 then you will find other
points.

However the connecting lines of the 3 duo's intersect in one
point, which is QA-P6.

Best regards,

Chris
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Message: #131

Date: 18/7/2013 6:54:46
From: emmanueltsukerman
Subject: A quadrangle point

Dear Seiichi,

Thank you for your question. That's correct - the Simson line in
Fig.18 of FG201214 is QL-L3(pedal line) in EQF.

Best Regards,

Emmanuel
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Message: #132

Date: 19/7/2013 9:59:28

From: Chris

Subject: Finding point X on QA-Cu1 Cubic

Dear friends,

Given random point P and Quadrangle P1.P2.P3.P4.

Let Rij = Reflection of P in Pi.Pj, where i,j can have values
1,2,3,4.

The locus where lines R12.R34, R13.R24, R14.R23 are concurrent
is the cubic QA - Cul.

See: http://www.chrisvantienhoven.nl/other-quadrangle-objects/15,
-mathematics/quadrangle-objects/artikelen-qa/83-qga-cul.html
Let's call this concurrency point the QA-Reflect Image.
Example:

QA-P2 is the QA-Reflect-Image of QA-P4.

I observed that QA-P38 is the QA-Reflect-Image of some point X
on QA-Cul.

Anyone who can help me finding the coordinates of this point X?
Best regards,

Chris

< Previous Next — <= Message Index 1 Subjects

Message: #133

Date: 20/7/2013 11:20:07

From: eckart_schmidt@t-online.de
Subject: Finding Point X on QA-Cu1 Cubic

Dear Chris, dear friends,

the "QA-Reflect Image" is only defined for points on QA-Cul. The
connection of a point on QA-Cul and its image is parallel to
QA-P2.QA-P4 or QA-P11.QA-P38. So the searched point is the
intersection of QA-P11.QA-P38 with the cubic.

First DT-coordinate:

pA2 (bA2 A4 (bA pA2 - ard gMh2) + cA2 gMd (cM o pAr2 - and TA2) +
bA2 cA2 pA2 gMh2 A2 (2ar2 - bA2 - cA2)

Best regards Eckart
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Message: #134

Date: 20/7/2013 12:21:24
From: seiichikiri

Subject: A quadrangle point

Dear Emmanuel, dear friends,

Concerning another Simson line, I would like to mention Eckart's
Probe(Themen 2005, 05-1, Simson-Gerade eines Kreisvierecks).
http://eckartschmidt.de/

Best regards,

Seiichi.

< Previous Next — <= Message Index 1 Subjects
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Message: #135

Date: 20/7/2013 1:49:26

From: Chris

Subject: Finding Point X on QA-Cu1 Cubic

Dear Eckart, dear friends,

Thanks Eckart!

I used the same trick as you did, however I was not able to find
simple coordinates as an intersection of a cubic and a line. I
wonder how you did.

Now that the coordinates are known it is so much simpler to find
other properties of this point.

found it lies on:

* The line QA-P11.QA-P38,

* The line through QA-P41 parallel to QA-P3.QA-P4,

*

*

H

The perpendicular bisector of QA-P2.QA-P4,
Cubic QA-Cul.

The perpendicular bisector of QA-P2.QA-P4 is an old acquaintance
of ours. We (Eckart, Seiichi and me) discussed it before in
mails before this Quadri-Figures-Group existed.

I quote:

**% Mail 8-1-2013 from 13:22 Seiichi Kirikami
"Montesdeoca-Hutson point (QA-P38) is determined by the diagonal
lines of the hexagon s12s514s13s34s23s24, which I call MH
hexagon.

The intersections of the lines s12.s514*s23.s34, s13.s14*s23.s24
and s13.s34*s12.s24 determine a Pascal line."

**% Mail 9-1-2013 12:25 from Eckart Schmidt
"Further properties of the MH Pascal line:
. polar of QA-P38 wrt QA-Cil
... QA-Tf2 image of QA-Cil
. perpendicular bisector of QA-P2.QA-P4
The line is already mentioned under QA-Cil, where the last two
properties are to be found."

I also will mention now some other properties related to the

QA-Reflect transformation, that only is valid for points on the

QA-Cul cubic.

1. The line through 2 Involutary Conjugated points on QA-Cul
passes through QA-P4.

2. The line through a point on QA-Cul and its QA-Reflect image
is parallel to QA-P2.QA-P4.

3. The QA-Reflect-images of a point on QA-Cul and its Involutary
Conjugate pass through the Reflection of QA-P4 in QA-P2.
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4. The line through a point on QA-Cul and the QA-Reflect image
of its Involutary Conjugate pass through QA-P2.

It looks like that QA-P2 and QA-P4 are pretty dominant for this
transformation.

Knowing these properties I wonder if it is possible to construct
the reverse of the QA-Reflect transformation in a simple way.
Any Suggestions?

Best regards,
Chris
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Message: #136

Date: 21/7/2013 3:09:07
From: Chris

Subject: A quadrangle point

Dear Emmanuel, dear friends,

I looked through the paper of Benedetto Scimemi.

Thanks Emmanuel for the reference.

I found all kinds of interesting properties regarding QA-P1
(Centroid), QA-P2 (Euler-Poncelet Point/ nine-Circle Point) and
QA-P4 (Isogonal Center/ Isoptic Point), but not the one we were
discussing.

So as yet I consider it to be revealed by Antreas and Seiichi.
Best regards,

Chris
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Message: #137

Date: 22/7/2013 7:15:46
From: emmanueltsukerman
Subject: A quadrangle point

Dear Chris,

That's excellent! I'm glad you found the reference interesting
and I'm glad my memory served me wrong here.

Best Regards,

Emmanuel

< Previous Next — <= Message Index 1 Subjects

Message: #138

Date: 22/7/2013 11:56:48

From: Chris

Subject: What is the necessary and sufficient condition of quadrifigure f

Dear Seiichi,

I studied your original thoughts about the necessary and
sufficient condition of quadrifigure function.

When I see it right your premise is that when a Quadrangle point
is placed into a Square it should be in the center of the
square.

And -I checked it- that is true for all points QA-P1 till
QA-P42.

However I still wonder if we can say this true for all
Quadrangle points.

There is an equivalence in a triangle.

When we place triangle points in an equilateral triangle almost
all triangle points end up in the center.

However not all of them.

You can see this when you make a triangle almost equilateral and
see where the points "fly".

See: http://sites.paideiaschool.org/steve_sigur/resources/all%20,
points%2@web/all-points.html

Especially Yao Liu's observations (at 30% from the beginning of
the page).

How do you see this?

Best regards,

Chris

+ Previous Next — < Message Index 1 Subjects
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Message: #139

Date: 23/7/2013 3:34:39

From: seiichikiri

Subject: What is the necessary and sufficient condition of quadrifigure f

Dear Chris,

Thank you very much for your pointing out the complexity of the
center of almost equilateral triangle. I vaguely remember the
case that as the triangle becomes almost equilateral, the
center{p, q, r} limits to {@, @, 0}. I think that in some cases
the points fly somewhere out of the center. I must correct the
contents of message#47. What I proposed is not the necessary
condition. It is one of many methods to check the possibility of
a quadrangle point.

Best regards,

Seiichi.
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Message: #140

Date: 23/7/2013 4:29:17
From: seiichikiri

Subject: a property of QA-P2

Dear friends,

I learned the following property from Mr. Peter J. C. Moses.
Given a quadrangle P1P2P3P4 and the antigonal image Qi of Pi wrt
PjPkP1l, QA-P2 is the midpoint of PiQi.

I changed the property of a triangle to that of a quadrangle.
Best regards,

Seiichi.
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Message: #141

Date: 24/7/2013 9:10:37

From: eckart_schmidt@t-online.de
Subject: A Quartic for a Quadrangle

Dear friends,

I have found a quartic tangent to the six lines of a quadrangle.
Geometrical background, equation and construction are described
in a Mathematica file, two examples are to be found in Cabri
files in the attachment.

Not the points of the quartic, but rather the tangents are
interesting.

Best regards Eckart
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A Quawtic for a Quadrangle

quartic02-fig.png

quarticOl-fig.png
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A Quartic for a Quadrangle

Not difficult to prove:
Let P be a point in the plane of the quadrilateral L1L2L3L4 (with the intersections Sij).
Let Lij be the reflection of PSij in the bisector of <LiLj.
The points L12"L34, L.23~L41, L13"L24 coincide for points P on QL-Cul in the QL-Tf1
image of P.

More interesting, changing points and lines:
Let L be a line in the plane of the quadrangle P1P2P3P4 (with connecting lines Lij).
Let Sij be the reflections of L"Lij in the midpoint of PiP;j.
The lines S12.834, S23.S41, S13.524 will be the same for lines L(e,f,g) (DT-coeffi-
cients) with

ep? £q* gr?
+ +
f-g g-e e-f

=0

If a line belongs to this pencil, the three counted image line belongs also to the pencil.
Examplel: QA-P3.QA-P4 and QA-P2.QA-Tf2(QA-P2).
Example 2: Parallel to QG-P1.QG-P2 through QG-P13 and

(a?-4r%) (3p°-g?+r%), 2 (p*-rH)?, (g -4p%) (3x2+p®-g?)}

Through every point there are up to three lines of the pencil.
For any direction (u:v:w) with u + v + w = 0 there is only one line of the pencil:

Lo t= {u (@ w* - 2% v%) , v (2P u® - p?wP) | w (p° VP - ¢% u?) )

The lines envelope a quartic with the equation:

quadl{x_, y_, z_}] :=4 @ (€ -z 2 x*+ap? (p*-2)" Py'+ap® (0¥ -) ' 2
+a g2 2 (3p2q2+5p2r2+(q2-rz)2) xy

+4q2r2 (3p2r2+5p2q2+(q2—x2)2) x3z

+4pPr? BPP @ +5 7+ (p7 -2 xy?

+ap*r? 3PP +5p° g + (PP - 1)) %) vz

+4p* ¢ Bp* P +54 ¥ + (p - &)%) x 2°

+apPq® 3 P +5p  + (pP - ") 7) y 2

+}_:.~2 (ps-2p';‘c_[2+}_:v2q"-2p".|:2+.38pzqzx:2+l2<.f’1:2+1:i21:"+12qzr'°)yzz2
+::[2 (p“qz-Zp"’q"+qs+12p"1:2+38p2::{21:2-2<.14r2+12p2r:“+qzr"]xzz2
+r? (12p“q2+12p2q4+p4r2+38p2q2r2+q4r2-2p2r4-2q2r°+rs} x2y2
+2q2r2 (11p4+24p2q2+q4+24p2r272q2r2+r‘)xzyz

+2p2r2 (p‘+24p2q2+11q“*2p2r2+24q2r2+r‘)xyzz

+szq2 (p4—2p2q2+q“+24p2r2+24q2r2+11r‘)xy22

The point of tangency of the line L., will be:

{qz rzu‘fp‘vzwzi-pzu(vfw) (rzvzfqzwz),
pzrzv‘fq‘u2w2+q2v(ufw) (rzuzfpzwz),pzqzw‘fr“u2v2+r2w(ufv) (qzuzfpzvz)]

The other two points of intersection with the quartic have midpoint:
{psz, qzuw, r? uv}

This is the QA-Tf2 image of the point at infinity of L.
That means that the further intersections of the tangents to the quartic have midpoint on the

Quartic-nb.pdf
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QA-DT circumconic, which is the QA-Tf2 image of the line at infinity.

The quartic is tangent to the lines Lij.
The points of tangency Tij divide Pi.Pj in the following ratios:

-p+g+r p-g+r p+tg-r p+g+r
rl2 := — ; 23 := i T = ; T4l 1= —/——;
pP-gqtr ptg-r ptg+r -ptg+tr
-ptg+r
tl3 1= ———;
ptq-r
P-g+r
24 i= ——;
ptg+r

The lines T12.T34, T23.T41, T13.T24 have a common point:

(p(p°-2p°q-p' P +4p’ P -pPq" -2pg*+q°-2p°r-6p* qr -
4pP g r+ap’gPri6pgiri2g’r-pir-4piqri+10p’ P ri-apgPri-gq'?+
4p3r3+4p2qr3—4pqzr3-4q3:3—p2r‘+ﬁpqr'-qzr'—2pr5+2q:5+rs),

a(p®-2p°q-p' P +ap’ P -p’q’ -2pP+qf+2p r+6piqr+ap’ Pr-ap’Cr-
6pqir-2q°r-p'r?-4piqr?+10p® 2 -4pgPr?-qif-aps-
apPgqri+apfri+agd P -p’rlr6pgri-gri+2pri-2qr®+1%),

r(pP+2p°q-p' @ -4p’ g -pP g +2p+q°-2p°r+6piqr-4p’ P r-4p’ P r+
6pgir-2q°r-p'rl+4piqri+10p° P ri+dpgiri-qir2+4piri-
ap?qri-4p@Pri+agii-pPri-6pgri-g*ri-2pr*-2qr°+:f))

It seems, that no QA-point lies on this quartic!
Not the points, but rather the tangents are interesting!

Finally a simple construction of the quartic:

Consider the line QA-P2.X, when X is one of the intersections of QA-P3.QA-P4 and the
circle round QA-P3 through QA-P2 (X is a point of the quartic).

Let M be a variable point on QA-Col as center of a circle through QA-P2.

This circle has a second intersection N with QA-P2.X.

The lines MN envelope the quartic.

Eckart Schmidt
eckart_schmidt@t-online.de
http://eckartschmidt.de

Quartic-nb.pdf
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Message: #142

Date: 24/7/2013 12:55:44

From: Chris

Subject: A Quartic for a Quadrangle

Dear Eckart,

Very nice!

What are the coordinates of:

* the Cusp

* the point of tangency Quartic and NinePointConic?
Best regards,

Chris
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Message: #143

Date: 25/7/2013 3:36:20

From: seiichikiri

Subject: 4 concurrent circles points similar to Euler-poncelet and Varign

Dear Chris,

I see quadrigons. I confirmed the following.

[1] Varignon parallelogram:the lines through 3 duos determined
by concurrent circles concur in QA-P1.

[2] Varignon-like parallelogram: the lines through 3 duos
determined by concurrent circles concur in QA-P6.

Incidentally I hope that Chris will give a proper name to
Varignon-like parallelogram on the basis of literatures, as it
is inconvenient to always call it Varignon-like.

Best regards,

Seiichi.

< Previous Next — <= Message Index 1 Subjects
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Message: #144

Date: 25/7/2013 7:39:03

From: Chris

Subject: 4 concurrent circles points similar to Euler-poncelet and Varign

Dear Seiichi,

I think that the predicate "Varignon-like" is very
understandable.

I don't know of better terminology in literature with the same
meaning.

Maybe anyone else has a suggestion?

Best regards,

Chris
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Message: #145

Date: 28/7/2013 1:08:34

From: seiichikiri

Subject: 4 concurrent circles points similar to Euler-poncelet and Varign

Dear Chris,

I think that you should give a proper name on the basis of 1st
appearence in the literatures.

For example, someone will find the same Varignon-like after 10
years and it will be named something. Then there will be
possibility of negotiation of names.

Other naming: Varignon parallelograms of the 1st kind and 2nd
kind.

Best regards,

Seiichi.
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Message: #146

Date: 29/7/2013 7:32:55
From: seiichikiri

Subject: A property of QA-P4

Dear friends,

Given a quadrangle P1P2P3P4 and the antigonal image Ai of Pi wrt
PjPkP1l, the isogonal conjugates of Ai wrt PjPkPl coincide with
each other, QA-P4.

Best regards,

Seiichi.
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Message: #147

Date: 29/7/2013 9:06:53
From: Chris

Subject: A property of QA-P4

Dear Seiichi,

This is not quite surprising, because:

The Antigonal of a point P is the isogonal conjugate of the
inverse in the circumcircle of the isogonal conjugate of
QA-vertex Pi (i=1,2,3,4).

So Antigonal = g.i.g.Pi

When you take the isogonal conjugate of the antigonal this is
the result: X = g.g.i.g9.P1

Since 2 times Isogonal Conjugate is Identity X = i.g.P.

In other words X = QA-P4 = the Inverse of the Isogonal Conjugate
of Pi.

This property is already known.

Best regards,

Chris

notations: g = isogonal, i = inverse

< Previous Next — <= Message Index 71 Subjects
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Message: #148

Date: 29/7/2013 10:18:25
From: seiichikiri

Subject: A property of QA-P4

Dear Chris,

I see. When I saw the description of QA-P4 precisely, what I
found is not beyond it.

My experience: antigonal image produces something, but syngonal
image does not produce anything.

Best regards,

Seiichi.
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Message: #149

Date: 30/7/2013 12:20:02

From: Seiichi Kirikami

Subject: Are there van Aubel quadrangle and points of 2nd kind?

Dear friends,

I would like to propose a problem about van Aubel quadrangle and
points of 2nd kind.

Sorry in advance if there were no such things as van Aubel
quadrangle and points of 2nd kind.

[1] van Aubel quadrangle of 1st kind: See Matheworld"van Aubel's
theorem". For example, the centers of the squares placed
outwardly on each side of a quadrangle determine its van Aubel
quadrangle of 1st kind.

[2] van Aubel points of 1st kind: These points accompany van
Aubel quadrangle of 1st kind. See the message #116.

[3] Varignon parallelogram of 1st kind: See Matheworld "Varignon
parallelogram".

[4] Varignon parallelogram of 2nd kind: See the description of
QA-P4 in EQF.

They([3] and [4]) coincide with each other in a cyclic
quadrangle when vertices are the same.

[5] I think that van Aubel quadrangle and points of 2nd kind
accompany Varignon parallelogram of 2nd kind.

See the attached files(gsp or MSwoxrd).

Best regards,

Seiichi.
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Blue: reference triangle Blue: reference triangle

Red: Varignon parallelogram of 1st kind Red: Varignon parallelogram of 2nd kind

Green: van Aubel quadrangle of 1st kind Dashed Green: van Aubel quadrangle of 2nd kind?
Q: concurrent circles point

vanAubel2nd.docx

Blue: reference triangle Blue: reference triangle
Red: Varignon parallelogram of 1st kind Red: Varignon parallelogram of 2nd kind
Green: van Aubel quadrangle of 1st kind Dashed Green: van Aubel quadrangle of 2nd kind?

Q: concurrent circles point

van Aubel 2nd-gsp.png
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Message: #150

Date: 30/7/2013 12:43:08

From: seiichikiri

Subject: What is the necessary and sufficient condition of quadrifigure f

Dear Chris, dear friends,

I saw the figure of Yao Liu's almost equilateral triangle.

My observation is as follows.

(1) the triangle centers which are not constrained on a circle
or other figure limit to the center of the equilateral triangle,
(1,1,1).

(2) the triangle centers which are constrained on a circle or
other figure are on the same circle or other figure.

Examples of the circumcircle, X(1@07), X(162); NP circle, X(123),
X(134); the circumcircle of the anticomplementary triangle,
X(147), X(148).

In these limiting cases, the coordinates are indefinite,
(0,0,0). If they are finite other than (1,1,1), it is not a
triangle center.

My generalization is as follows.

(1) the quadrangle point which is not constrained limits to the
center of the square. f(-1,1,1,sqrt(2),1,1)=0.

(2) If the quadrangle point is constrained on a figure, its
coordinates are indefinite, (0,0,0). If they have finite values
other than (0,1/2,1/2), it is not a quadrangle point.

In any case, f(-1,1,1, sqrt(2),1,1) = 0.

Best regards,
Seiichi.
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Message: #151

Date: 31/7/2013 10:54:43

From: eckart_schmidt@t-online.de

Subject: Modified Involutary Conjugate QA-Tf2 for Quadrigons

Dear friends,

Involutary Conjugate (*) is an isoconjugation for the
QA-Diagonal Triangle with fixed points in the vertices of the
quadrangle. Here for quadrigons a modified transformation (%)
will be considered, which swaps opposite vertices. There are
some interesting aspects in the QL-environment. - Reference
triangles for barycentric coordinates are QA-DT or QL-DT.

The Modified Involutary Conjugate (shorted MIC) XA is the fourth
harmonic point of the Involutary Conjugate X* wrt QG-P1l and the
intersection of X*.QG-P1 with QG-L1:

(x:y:z) --> (pr2y z: -gh2 z x: TA"2 XYy ).

Some MIC-images in QG-environment:
QG-P12A: QA-P10
QG-P13~A: midpoint of QG-P1.QG-P2
QG-P14A
QG-P15A: intersection of QG-P2.QA-P16
and a QG-Ll-parallel half the distance to QG-P1
QG-P16A: fourth harmonic point of QL-P1 on the QG-Pl-traversal

In QA-environment a point P has three MIC-images, which are the
vertices of the QA-DT-anticevian triangle of the Involoutary
Conjugate P*.
In QL-environment the three MIC -images of a point P(u:v:w) are
collinear on a line L(P) with simple coefficients

L(P) = (172 u, m2v , n2w)
The line L(P) is the image of the trilinear polar of P wrt the
“isoconjugation for lines” (see my homepage, 12.3).

For an intersection P of two lines of the quadrilateral L(P) is
the connection of the opposite point with the noncollinear
vertice of QL-DT.
L(QL-P8) is QL-L1,
for all points on QA-P8.QA-P13 L(P) is a parallel to QL-L1,
and for all points on QL-L1 the line L(P) contains QL-P8.

The last property can be generalized: For points P on a line
L(e,f,q)
the lines L(P) have a common point
P(L) = ( mA2 nA2 e: nA2 1A2 f: 172 mA2 g) ,
which can be interpreted as follows:
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Taking the QL-DT -isoconjugation with fixed points in the
trilinear poles of the sidelines of the quadrilateral,
then P(L) is the image of the trilinear pole of L.

For these QL-transformations L(P) (points into lines) and P(L)
(lines into points) holds P(L(P))=P and L(P(L))=L.

Best regards Eckart
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Message: #152

Date: 31/7/2013 11:23:37

From: eckart_schmidt@t-online.de

Subject: Modified Involutary Conjugate QA-Tf2 for Quadrigons

Dear friends,
excuse the outward appearance of my last message and the missing
MIC-image of QG-P14:
QG-P14 A: midpoint of QG-P1.QG-P3
Best regards Eckart
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Message: #153

Date: 31/7/2013 11:48:59

From: seiichikiri

Subject: QA-P4 as an image of a triangle and a point

Dear friends,

The following image D coincides with QA-P4 in EQF. See Anopolis
message #724.

[APH&AM]

Let ABC be a triangle, P a point and Ha, Hb, Hc the orthocenters
of PBC, PCA, PAB respectively. Da, Db, Dc = the isogonal
conjugates of Ha, Hb, Hc(wrt the triangle ABC).

The circumcircles of DaBC, DbCA, DCAB are concurrent.

If P=(u, v, w), the circumcircles of DaBC, DbCA, DcAB are
concurrentin D=(ar2v*w(ar2(u+v) (u+w)-u(bA2 (u+v)+cA2(u+w)));; ).
Best regards,

Seiichi.
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Message: #154

Date: 31/7/2013 4:16:28

From: Chris

Subject: QA-P4 as an image of a triangle and a point

Dear Seiichi,

Nice method for constructing QA-P4.

I suppose you also noticed that D, Da, Db, Dc and X(3) are
collinear.

Best regards,

Chris
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Message: #155

Date: 01/8/2013 11:39:09

From: eckart_schmidt@t-online.de
Subject: Circular QG-cubic

Dear friends,

for triangles the locus of points, whose pedal triangle is a
cevian triangle is the Darboux cubic. In the attachment there is
an analogon for quadrigons. I think, the geometrical background
is interesting, but there are rarely relationships to
QG-geometry. Perhaps someone can find further properties.

Best regards Eckart
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A Pivotal Isogonal Circular QG-Cubic

For a triangle the locus of points, whose pedal triangles are
cevian triangles is the Darboux cubic. Defining cevian
quadrigons in a corresponding way there is a pivotal isogonal
circular cubic for quadrigons. — The following information is a
summary of my paper 12.2 on my homepage.

Definition: A cevian quadrigon is an inscribed quadrigon,
dividing the sides in ratios with product 1.

For example inscribed conics of a quadrigon give cevian
quadrigons.

Property: The vertices of a cevian quadrigon and the

intersections of opposite sides of the reference quadrigon lie
on a conic.

Ceviaw quadrigon

[ A\

With this property we get easily the equation for the points,
whose pedeal quadrigon is a cevian quadrigon. But the equation
is a bit extensive.

Theorem: The locus of points, whose pedal quadrigon is a
cevian quadrigon, is a circular cubic, containing the Miquel
point with an asymptote parallel to the bisector of the
intersections of opposite sides.

QG-cubic.pdf
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A reference triangle can be constructed, so that the cubic is a
pivotal isogonal circular cubic.

Finally a possible construction for the cubic:

Let P,P,P;P, be the quadrigon. Consider points X on a diagonal
and lines x through X, which cut the sidelines in X3, X53 X34,
X4i. Let Y be the intersection of perpendiculars in X;> and X»; to
the corresponding sidelines, let Z be the intersection of
perpendiculars in X34 and Xy, to the corresponding sidelines. The
loci of ¥ and Z changing the lines x through X are conics, the
intersections of these conics are points of the cubic.

Eckart Schmidt
eckart_schmidt@t-online.de
http://eckartschmidt.de

QG-cubic.pdf
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Message: #156

Date: 01/8/2013 1:41:21

From: seiichikiri

Subject: An inequality of the bimedian segments of a quadrangle

Dear friends,
Given a quadrangle P1P2P3P4 and the midpoints Mij on PiPj, the
sum of the lengths of the bimedian segments equals or less than
the square root of the square sum of the sidelengths of the
quadrangle multiplied by Sqrt(3)/2.
M12M34+M13M24+M14M23

<= Sqrt(3)/2*Sqrt(P1P2/2+P2P3A2+P3P4A2+P4P1A2+P1P3A2+P2P4A2) .
A simple application of Cauchy Schwarts inequality gives the
result.
Best regards,
Seiichi.
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Message: #157

Date: 03/8/2013 7:53:41

From: seiichikiri

Subject: An inequality of the bimedian segments of a quadrangle

Dear friends,
Numerical experiment of a linear two sided inequality of a
quadrangle:
(P1P2+P2P3+P3P4+P4P1+P1P3+P2P4) /4

<= M12M34+M13M24+M14M23<=(P1P2+P2P3+P3P4+P4P1+P1P3+P2P4)/2.
Best regards,
Seiichi.
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Message: #158

Date: 03/8/2013 8:55:20
From: Chris

Subject: New items in EQF

Dear friends,

I placed several new items in EQF.

See Recently added:
http://www.chrisvantienhoven.nl/index.php/recently-added.html
Especially:

* A QA-Moebius Conjugate QA-Tf4 at
http://www.chrisvantienhoven.nl/other-quadrangle-objects/index.p,
hp/15-mathematics/encyclopedia-of-quadri-figures/quadrangle-obje,
cts/artikelen-qa/230-qga-tf4.html

* A QL-Line Isoconjugate QL-Tf2 at
http://chrisvantienhoven.nl/other-quadrilateral-objects/index.ph,
p/17-mathematics/encyclopedia-of-quadri-figures/quadrilateral-ob
jects/artikelen-ql/231-ql-tf2.html

* New properties QL-Cardioid QL-Qul at
http://www.chrisvantienhoven.nl/other-quadrilateral-objects/17-m,
athematics/quadrilateral-objects/artikelen-ql/157-gql-qul.html
Best regards,

Chris
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Message: #159

Date: 03/8/2013 11:53:28

From: Bernard Gibert

Subject: Cardioids and Eckart Cubics

Dear Chris, Eckart and friends,

I've written a draft and put it on my web site. Although it's
far from being completed, feel free to comment and correct
possible mistakes.
http://bernard.gibert.pagesperso-orange.fr/files/Resources/eckar
t.pdf

Best regards

Bernard
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198



Message: #160

Date: 03/8/2013 3:32:56

From: eckart_schmidt@t-online.de
Subject: Circle for a quadrigon

Dear friends,

here the short geometry of a circle for a quadrigon: QG-Cix
round QG-P9 through QG-P1

* Points on the circle: QG-P1, QG-P5, QA-P3, QL-P17 and the
vertices of QA-Tr2 unequal QL-P1

* QG-Cix is the QL-Tfl image of a circle through QA-P4, QG-P16
and the vertices of QA-Tr2 unequal QL-P1

* QG-Cix 1is the QA-Tf4 image of QL-Ci3 (Miquel Circle)

Best regards Eckart
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Message: #161

Date: 06/8/2013 11:42:16

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Bernard, dear friends,

thanks to Bernard for the reference to your paper. You describe
our previous efforts on a higher level. Up to now I miss an
explination for the construction of the reference triangles for
the cubic (message #109). I try it once more, to describe my
"construction". The description in message #125 contains
unfortunately a mix-up of the axes of Coll!
Here is a better version of my own way , how to find the
reference triangles for my cubic, if the quadrilateral is not
tangent to a circle:
# X is the intersection of QL-L1 (Newton line) and QL-L6.
# Col is the conic with center X and tangent

to the lines of the quadrilateral.

# Cil is the Thales circle for the foci of Col.

# 0 1s a variable point on the axis of Col.

# (Ci2 is the circle round O perpendicular Cil.

# Point K is the reflection of X in (Ci2.

# Let G = QL-P1 (Miquel point) and H = hG,-2(0)
and Y = hG,-2(K).

# Consider the rectangular hyperbola

through 0, H, K, Y with center Z.
# Chose 0 on the axis of Col so that the reflection
of H in Z lies on the circle Ci2.
# Then the further intersections of the hyperbola
and Ci2 give the reference triangle.
# If the axis of Col is QL-L1, the cubic is the McCay cubic.
If the axis of Col is perpendicular QL-L1,
the cubic is the Kjp cubic.

Remark: G, 0, H, K are finally X2, X3, X4, X6 of the reference
triangle.

Best regards Eckart
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Message: #162

Date: 06/8/2013 11:47:23

From: Bernard Gibert

Subject: Cardioids tangent to 4 lines

Dear Eckart,

>> thanks to Bernard for the reference to your paper.

>> You describe our previous efforts on a higher level.

>> Up to now I miss an explanation for the construction of
>> the reference triangles for the cubic (message #109).

It's on its way! Please leave me some more time since it's
difficult, at least for me.

Best regards

Bernard

PS: I will probably post an updated version of my draft paper
this evening.
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Message: #163

Date: 07/8/2013 2:18:38

From: seiichikiri

Subject: What is the necessary and sufficient condition of quadrifigure f

Dear friends,
The following Q is an example which satisfies f(-1,1,1;
sqrt(2),1,1)=0, but is not a quadrangle point.

Q = (u((v+w) (w+u-v) (utv-w)+2uvw) : : )
from Advanced Plane Geometry message #443 (AMM11615) T).
Best regards,
Seiichi.
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1) Editorial note: The referenced message(s) can be found as listed in EPG-References [50].
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Message: #164

Date: 08/8/2013 6:27:33

From: bernard.keizer

Subject: Diagonal quadrilaterals and conics through the S-points of the
Dimid

Dear Chris, dear Eckart and dear friends of the Quadri-group
When I came to the quadri-group, I was not only interested in
cardioids, but in plenty of other things; among them are the
S-points of the Dimidium circle and I was and am still intrigued
by these 3 points.

I've tried to make a link with what I call the first and second
diagonal triangles and the first and second diagonal
quadrilaterals of the QL. I hope it could interest you and, may
be, lead to new definitions or new points.

Best regards

Bernard Keizer

I put the attached file in the files, I hope it will work ..
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Message: #165

Date: 09/8/2013 9:30:44

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Bernard, dear Chris, dear friends,
I have updated my "construction" for the reference triangles of
my cubic, if the quadrilateral is not tangent to 4 lines: It
needs only an intersection point of a cubic and a quartic
-which can be marked by Cabri- to construct the reference
triangles.
# X is the intersection of QL-L1 (Newton line) and QL-L6.
# Col is the conic with center X and tangent

to the lines of the quadrilateral.

# Cil is the Thales circle for the foci of Col.
# 0 is a variable point on the axis of Col.
# (Ci2 is the circle round O perpendicular Cil.
# Point K is the inverse of X wrt Ci2.
# Let G = QL-P1 (Miquel point) and H = hG,-2(0)
and Y = hG,-2(K).
# The intersections of GO and Ci2 give the Hessian QL-Cul

of the cubic.
# Consider the rectangular hyperbola through 0, H, K, Y
with center Z.
# Let D be the reflection of H in Z.
# Changing O on the axis of Col,
. the locus of Z is a circle (i3 (through QL-P1),
. the locus of D is a cubic (through the foci of Col),
. the locus of the intersections of the hyperbola and Ci2
is a quartic (through the foci of Col).
# Let D* be the further intersection of the cubic
and the quartic.
# Reflecting D* in points Z of Ci3 you get «circle Ci4.
# The homothetic circle hG-1/2(Ci4) cuts the Newton line
in two points.
# Let O be finally that intersection point with D=D*.
# Then the intersections of the hyperbola and Ci2 -unequal D-
give the reference triangle ABC.
# G, 0, H, K and Y are finally X2, X3, X4, X6 and X69
of the reference triangle.
# The rectangular hyperbola is the polar conic of H.
# If the axis of Col is QL-L1, the cubic is the McCay cubic.
If the axis of Col is perpendicular QL-L1,
the cubic is the Kjp cubic.
I hope there are no basic mistakes. The Cabri file in the
attachment can be an orientation. Perhaps Bernard can lighten
the background for the circles and curves.
Best regards Eckart
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Message: #166

Date: 10/8/2013 12:10:56

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear friends,
sorry, it is better, to cut out the following remaks in my last
message:
# The intersections of GO and Ci2
give the Hessian QL-Cul of the cubic.
# The rectangular hyperbola is the polar conic of H.
They are only valid, if the axis of Col is QL-L1.
(If the axis of Col is perpendicular to QL-L1, circles with
midpoint M on QL-L1 through the foci of Col cut MG in points of
the Hessian of the cubic.)
Best regards Eckart
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Message: #167

Date: 10/8/2013 7:31:10

From: Chris van Tienhoven

Subject: Cardioids tangent to 4 lines

Dear Eckart, dear friends,

Sometimes Eckart’s Cubic is self-intersecting.

Often this indicates a special point, even when it is not
self-intersecting.

Is already known which point the self-intersecting point of
Eckart's cubic is?

What are the coordinates of this point?

Best regards,

Chris

See attachment.
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Eckart’s Cubic (self-intersecting)

EckartsCubic2.pdf

Eckart’s Cubic (not self-intersecting)

EckartsCubic2.pdf
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Message: #168

Date: 10/8/2013 8:07:49

From: Bernard Gibert

Subject: Cardioids tangent to 4 lines

Dear Chris,

>> Sometimes Eckart’'s Cubic is self-intersecting.

>> 0ften this indicates a special point, even when it is not
>> self-intersecting.

>> Is already known which point the self-intersecting point
>> of Eckart's cubic is?

>> What are the coordinates of this point?

This happens when the quadrilateral circumscribes a circle.
This is detailed in the draft paper available on my web site.

Best regards
Bernard

< Previous Next — <= Message Index 1 Subjects

Message: #169

Date: 11/8/2013 10:57:59

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Bernard,

trying to construct the nodal E(L), I succeeded in the
alternative construction (p.12), but I failed in the first
construction (p.11).

In my construction wrt 6. the points P1, P2, P3 are not the
vertices of an equilateral triangle and their focus line is not
E(L).

Best regards Eckart
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Message: #170

Date: 11/8/2013 11:50:14

From: Bernard Gibert

Subject: Cardioids tangent to 4 lines

Dear Eckart,

>> trying to construct the nodal E(L),
>> I succeeded in the alternative, construction (p.12),
>> but I failed in the first construction (p.11).

it's only a typo in item 5: the center of (Ho) is the midpoint
of X1 Go and not X1 Ho.

sorry!

thank you for checking my paper

please feel free to comment and criticize

Best regards

Bernard

PS: item 1 is also incoherent: forget the circumcircle of ABC...
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Message: #171

Date: 14/8/2013 8:12:31
From: Bernard Gibert
Subject: interesting paper?

Dear friends,

here's a paper by Jules Marchand I cannot find on the internet.
It could be of interest...

Marchand, J. Géométrie du quadrilatere complet. (French) Bull.
Soc. Vaudoise Sci. nat. 59, 251-270. Published: 1937

Best regards

Bernard
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Message: #172

Date: 14/8/2013 9:59:30
From: Antreas Hatzipolakis
Subject: interesting paper?

> On Wed, Aug 14, 2013 at 9:12 AM, Bernard Gibert <
bg42@orange.fr >

> wrote:

>> Dear friends,

>> here's a paper by Jules Marchand

>> I cannot find on the internet. It could be of interest...

>> Marchand, J. Géométrie du quadrilatere complet. (French)

>> Bull. Soc. Vaudoise Sci. nat. 59, 251-270. Published: 1937

>> Best regards

>> Bernard

>> |

>> http://groups.yahoo.com/group/Quadri-Figures-Group/post;_ylc=
X30DMT JwdDcIM3FxBF9TAzk3MzUS5NzE@BGdycE1kAzg3Njg2NjExBGdycHNwSWQD |
MTcwNTA4MzM4NgRtc2dJZAMXNZEEC2VjA2Z@cgRzbGsDcnBseQRzdG1tZQMxMzc2 |
NDYwNzUx?act=reply&messageNum=171

>>)

Review in German:
http://www.zentralblatt-math.org/zmath/en/search/?q=an:02523907&
type=pdf&format=complete

aph
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Message: #173

Date: 14/8/2013 11:24:07

From: Antreas Hatzipolakis

Subject: QUADRILATERAL Bibliography

---------- Forwarded message ----------
From: Antreas < anopolis72@gmail.com >
Date: Thu, Aug 15, 2013 at 12:06 AM
Subject: [EGML] QUADRILATERAL Bibliography
To: Anopolis@yahoogroups.com

Thebault, V.
Sur le quadrilatere complet. (French)
C. R. Acad. Sci., Paris 217, 97-99 (1943).

http://gallica.bnf.fr/ark:/12148/bpt6k31698/f97.image
http://gallica.bnf.fr/ark:/12148/bpt6k31698/f98.image
http://gallica.bnf.fr/ark:/12148/bpt6k31698/f99.image

Thebault, V.
Sur la géométrie du quadrilatere complet.
C. R. Acad. Sci., Paris 218, 97-99 (1944).

(French)

http://gallica.bnf.fr/ark:/12148/bpt6k3170xr/f97.1image
http://gallica.bnf.fr/ark:/12148/bpt6k3170x/f98.1image
http://gallica.bnf.fr/ark:/12148/bpt6k3170x/f99.1image

aph
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Message: #174

Date: 18/8/2013 11:10:35

From: Antreas Hatzipolakis

Subject: QUADRILATERAL NEWTON LINE ( A medial line)

---------- Forwarded message ----------

From: *Antreas < anopolis72@gmail.com >

Date: Mon, Aug 19, 2013 at 12:07 AM

Subject: [EGML] QUADRILATERAL NEWTON LINE (Re: A medial line)
To: Anopolis@yahoogroups.com

[APH] :

> > Let ABC be a triangle and A'B'C' the medial triangle.

A line L intersects BC,CA,AB at P1,P2,P3, resp.

Let M1, M2, M3 be the midpoints of P2P3, P3P1, P1P2, resp.
and A*, B*, C* the midpoints of A'M1, B'M2, C'M3, resp.
The points A*,B*,C* are collinear.

The line A*B*C* is the Newton line

of the complete quadrilateral

(AB, BC, CA, L) ie the line passing through the midpoints
of AP1, BP2, CP3.

V V V V V V V V
V V V. V V V V V

—
(0]
~+

(a,b,c,d) be a complete quadrilateral.
The A*,B*,C* points, as described above, coincide
for the four triangles having as L-line the fourth line
ie the triangles

(b,c,d, L=a), (c,d,a, L=b), (d,a,b, L=c), (a,b,c, L=d).
So, for a complete quadrilateral we have three new (?)
points on the Newton line.
At first glance, I did not find them in Chris' page
http://www.chrisvantienhoven.nl/other-quadrilateral-objects/17-m,
athematics/quadrilateral-objects/artikelen-ql/137-ql-11.html
Sorry if they are listed.
APH
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Message: #175

Date: 19/8/2013 9:20:48

From: Chris

Subject: QUADRILATERAL Bibliography

Dear friends,

In the paper of V. Thebault "Sur le quadrilatere complet" page
98 "Dans les quatre triangles formés par quatre droites d'un
plan, prises trois par trois, les perpendiculaires élevées au
milieu de la distance du centre du cercle circonscrit a
1'orthocentre par un méme point"

The described point is QL-P3, the Kantor-Hervey Point.

The circle described right after is QL-Ci5, The Plicker circle.
At page 97 there was a special description "Les extrémités
Transcribed in English:

The ends of the diameters (perpendicular to the corresponding
line Li) of the circumcircles of the component triangles
Lj.Lk.L1 lie on two perpendicular axes through the Miquel Point
F.

Each of these axes is the angle bisector of A.F.A', etc.

where A', B', C' are the intersection points of 1st Component
Triangle ABC.

This construction as well as the axes were new to me.

These axes are other lines than the perpendicular axes from
Steiner (described in QL-8P1 and QL-Tf1).

Best regards,

Chris
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Message: #176

Date: 19/8/2013 9:59:52

From: Chris

Subject: QUADRILATERAL NEWTON LINE ( A medial line)

Dear Antreas,

The Newton Line is defined as the line through the 3 midpoints
of the diagonals of a Quadrilateral.

Let's name these 3 midpoints Midl, Mid2, Mid3.

The points you mentioned are related points. They are:

*
*

*

I

Midpoint(Mid1l,Mid2)
Midpoint(Mid2,Mid3)
Midpoint(Mid3,Mid1)
wasn't familiar with these points.

Very nice!

The Tripolar Centroid of Midl, Mid2, Mid3 is QL-P12.
The Tripolar Centroid of your points is also QL-P12.
Best regards,

Chris
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Message: #177

Date: 20/8/2013 8:42:18

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Bernard, dear friends,
there are some EQF-elements in the constructions in Bernard's
paper, perhaps of interest:

*

*

The point "Omega" on page 13 is QL-L1 A QL-L6.

The circle "Gamma" on page 16 is the Schmidt Circle

(see EQF QL-Tf1).

The conjugation "Phi" (M) on page 15

is the Clawson-Schmidt Conjugate QL-Tf1l in EQF.

The points F1, F2 on page 16 are the fixed points of QL-Tf1l.
The lines L1, L2 are the angle bisectors of the lines from the
Miquel point to to two oppsite points of the quadrilateral.

Best regards Eckart
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Message: #178

Date: 20/8/2013 10:05:28

From: Chris

Subject: QUADRILATERAL Bibliography

Dear friends,

I made a mistake with the construction of V. Thebault with 2
axes through the Miquel Point.

They still are identical with The Steiner Axes as described in
QL-8P1 (Steiner Octet) and QL-Tfl (Clawson-Schmidt Conjugate).

Best regards,
Chris
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Message: #179

Date: 21/8/2013 9:35:35

From: Chris

Subject: Two points on the Newton Line

Dear friends,

There are exactly 2 points on the Newton Line that are each
other's Isogonal Conjugate wrt all 4 QL-Component Triangles.
These points lie on QL-Cul.

Their midpoint is the intersection point of the Newton Line and
the Quasi Ortholine: QL-L1AQL-L6.

Best regards,

Chris
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Message: #180

Date: 21/8/2013 11:09:12

From: Antreas Hatzipolakis

Subject: Two points on the Newton Line

Dear Chris

A quiz:

Which points are the antigonal conjugates of the center of the
Miquel circle

wrt the four component triangles of a complete quadrilateral?

APH

> On Wed, Aug 21, 2013 at 10:35 PM, Chris <vanl@hoven@gmail.com>
> wrote:

>> Dear friends,

>> There are exactly 2 points on the Newton Line that are each
>> other's Isogonal Conjugate wrt all 4 QL-Component Triangles.
>> These points lie on QL-Cul.

>> Their midpoint is the intersection point of the Newton Line
>> and the Quasi Ortholine: QL-L1AQL-L6.

>> Best regards,

>> Chris
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Message: #181

Date: 21/8/2013 11:11:37

From: Antreas Hatzipolakis

Subject: Two points on the Newton Line

> On Thu, Aug 22, 2013 at 12:09 AM,

> Antreas Hatzipolakis < anopolis72@gmail.com
> wrote:

>> Dear Chris

>> A quiz:

>> Which points are the antigonal conjugates
>> of the center of the Miquel circle

Sorry: Miquel point
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215



Message: #182

Date: 22/8/2013 8:14:03

From: Chris

Subject: Two points on the Newton Line

Dear Antreas,

The Antigonal Conjugate of some point on the circumcircle of a
triangle coincides with its Orthocenter.

The Miquel Point of a Quadrilateral is the common point of the
circumcircles of its 4 QL-Component Triangles.

That's why the Antigonal Conjugate of the Miquel Point wrt the 4
QL-Component Triangles coincide with the Orthocenters of the 4
QL-Component Triangles.

As already known these 4 Orthocenters are collinear on the
Steiner Line QL-L2.

Best regards,
Chris
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Message: #183

Date: 22/8/2013 11:25:42

From: Antreas

Subject: Two points on the Newton Line

Dear Chris,

So we have a circle (of infinity radius, Steiner line) where
are lying the four antigonal conj. points of a point (Miquel
point) wrt the component triangles.

Question:

Which other points have the same property?
Either one point or four points respective
to component triangles.

To make it clear:

1. Let P be a point on the plane of a c. 4lateral.

Let Pa,Pb,Pc,Pd be the antigonal conjugates of

P wrt the four component triangles.

For which points P the points Pa,Pb,Pc,Pd are concyclic?
2. Let P be a point with h. coordinates (x:y:z) wrt some
reference triangle..

Let Pa,Pb,Pc,Pd be the points with h. coordinates

(x:y:z) wrt the four component triangles of a c. 4lateral.

For which P's the Pa,Pb,Pc,Pd are concyclic?

I guess the general problem is quite complicated.
Probably by some program one could investigate
the points P (centers X(i)) listed in ETC.

APH
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Message: #184

Date: 22/8/2013 11:32:25

From: Antreas

Subject: Two points on the Newton Line

--- In Quadri-Figures-Group@yahoogroups.com , "Antreas" wrote:

Dear Chris,

So we have a circle (of infinity radius, Steiner line) where
are lying the four antigonal conj. points of a point
(Miquel point) wrt the component triangles.

Question:

Which other points have the same property?

Either one point or four points respective

to component triangles.

To make it clear:

1. Let P be a point on the plane of a c. 4lateral.

Let Pa,Pb,Pc,Pd be the antigonal conjugates of

P wrt the four component triangles.

For which points P the points Pa,Pb,Pc,Pd are concyclic?
2. Let P be a point with h. coordinates (x:y:z) wrt some
reference triangle..

Let Pa,Pb,Pc,Pd be the points with h. coordinates

(x:y:z) wrt the four component triangles of a c. 4lateral.

vV VV V V V V V V V V V V V V V.V
V V V V V V V V V V V V V V V V VvV

khkkkhkkhhkkhhkdhrkhhrkr*

Let Qa,Qb,Qc,Qd be the antigonal conjugates of Pa,Pb,Pc,Pd

wrt the four component triangles.
*hkkkhkkhdhkhkkihkkidkx*k

> > For which P's the Pa,Pb,Pc,Pd are concyclic?

kkhkkkkhkkhkhkkkkkkhkhkhkhkhkk*

Read instead:
For which P's the Qa,Qb,Qc,Qd are concyclic.

kkhkkhkkhkhkkhkhkhkrkhkkkkhkhkhkhkhk*k*

Sorry!
aph
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Message: #185

Date: 22/8/2013 4:31:23

From: bernard.keizer

Subject: Two points on the Newton Line

Dear Chris,

These 2 points are each other's Clawson-Schmidt conjugate.

The Clawson-Schmidt conjugate of the Newton Line is a circle
through the 2 points and QL-P1.

One property of the curve QL-Cul is that 2 CS-conjugate points
on the curve have the same tangential point (point where the
tangent to the curve recuts the curve)and that the CS-conjugate
of this tangential is in line with the 2 points.

The tangential point of the 2 points on the Newton Line is QL-P1
and the conjugate of QL-P1 is the infinity point of the Newton
Line.

The tangential point of QL-P1 and this infinity point of the
Newton Line is the point where QL-Cul cuts it's asymptote and is
on the line QL-P1 QL-P4 (axis of the mono-cardioid); the
CS-conjugate of this point is on the axis of the parabola
(parallel to the Newton Line).

The 2 points of the curve on the Newton Line are the 2
caracteristic points of 2 orthogonal sets of circles (the
centers of one set being on the Newton Line and the centers of
the other set on the perpendicular bisector of the 2 points).
The first set is composed of circles of which a diameter is
through QL-P1 and the second is composed of circles such as the
cord through the 2 contact points of the 2 tangents from QL-P1
to the circle is through the tangential of QL-P1.

If the first set is with the 2 points as basis-points (and the
other with the 2 points as Poncelet points), the curve QL-Cul is
made of 2 parts and the 2 points are on the circle having as
diameter QL-P1 and it's tangential.

In the reverse case (2 points as Poncelet points of the first
set and basis-points of the second), the curve QL-Cul is in one
piece.

In this case, it's easy to draw the curve as the locus of the
contact points of the tangents from QL-P1 to the circles having
their center on the perpendicular bisector of the 2 points.
Best regards

Bernard
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Message: #186

Date: 22/8/2013 7:23:53

From: Bernard Gibert

Subject: Two points on the Newton Line

Dear Chris and Bernard K.,

>> There are exactly 2 points on the Newton Line that are each
>> other's Isogonal Conjugate wrt all 4 QL-Component Triangles.
>> These points lie on QL-Cul.

>> Their midpoint is the intersection point of the Newton Line
>> and the Quasi Ortholine: QL-L1AQL-L6.

All this stuff is directly related with focal cubics.

This is explained and detailed in my draft paper
http://bernard.gibert.pagesperso-orange.fr/files/cardioids.html
and also in
http://bernard.gibert.pagesperso-orange.fr/files/isocubics.html

Best regards
Bernard
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Message: #187

Date: 22/8/2013 10:24:20

From: Chris

Subject: Two points on the Newton Line

Dear Bernard G. and Bernard K.,

Thanks for all information!

I also calculated that the line through the Miquel Point (QL-P1)
and the Center of the Miquel Circle (QL-P4) is tangent to the
QL-Cul-cubic.

Best regards,

Chris
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220



Message: #188

Date: 23/8/2013 8:52:06

From: eckart_schmidt@t-online.de
Subject: Two points on the Newton line

Dear Bernard K., dear friends,
it seems, that Bernard's (K) construction of QL-Cul has the same
background as the "strophoid"-construction in my message #106.
A short summary (two posibilities, see brackets):
Let F1, F2 be the foci of an inscribed conic
with center QL-L1 A QL-L6
. and C1 the circle with diameter F1F2.
If the axis of the inscribed conic is QL-L1
(orthogonal QL-L1),
. let M be a variable point on QL-L1
. as midpoint of a circle C2 perperdicular C1
(through F1, F2),
... then the lines M.QL-P1 cut C2 in points of QL-Cul.
Best regards Eckart
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Message: #189

Date: 23/8/2013 11:26:22

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Bernard (G), dear friends,
in addition to Bernard's paper "Inscribed Cardioids ...":
For a quadrilateral tangent to a circle the cubic E(L) can be
considered as Musselman cubic K028 (see my message #94).
Every point A on E(L) can easily be completed to a reference
triange ABC for K@©28 with
= QL-P10,
X2 reflection of X4 in QL-P1,
X3 reflection of QL-P1 in X2.
Well known points are for example:
.. the common midpoint X3 of the circumcircle,
. the intersection of QL-L1
with the perpendicular bisector of X3.X4,
the homothetic h(QL-P1,-2) of the last point.
The reference triangle degenerates for the intersections of
QL-Cul and the circle with diameter X2.X3.
If one vertice is QL-P10@, there are two rectangular reference
triangles.
In addition I cite my message #99:
On a Musselman cubic K028 there are reference triangles, so that
K028 belongs to the McCay-Kjp-pencil (table 22):
Construction for a given K028 and its reference triangle:
* Take the midpoint X2.X4 as centroid G
of a new reference triangle ABC.
* Take the nodal point X4 as a focus F
for the inscribed Steiner ellipse of ABC.
* Choose a point A on the cubic
with its homothetic Ma under h(G,-1/2).
* Construct the Steiner ellipse
with center G, Focus F and point Ma.
* The tangents from A to the ellipse and the tangent
in Ma give a triangle ABC on the cubic.
* For ABC as reference triangle the cubic
belongs to the McCay-Kjp pencil.
Best regards Eckart
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Message: #190

Date: 24/8/2013 8:17:09

From: Seiichi Kirikami

Subject: An area problem in QG- environment

Dear friends,

The following is what I found as an optimum problem in a
Japanese book and I changed a bit.

(1) Quadrigon P1P2P3P4: P1(©,1,0), P2(0,0,1), P3(1,0,0),
P4(p,q,1).
Given a quadrigon P1P2P3P4 with angle Ai of vertex Pi,
a point P and its pedals Qij on PiPj, the differential area
of P1P2P3P4-2*Q12Q23Q34Q41 has the expression:
Sin[2A1]PP1A2+Sin[2A2]PP2A2+Sin[2A3]PP3A2 +Sin[2A4]PP4A2
If area (P1P2P3P4)=2*area(Q12Q23Q34Q41),
we have a conic and its center as follows.
x1 = ar2(q(SAq+bA2r)
(2SBpr+cA2pAr2+an2x72)+bA2pr (r (SAp+SBqg-SCr)-cA2pq)):

yl = bA2(p(SBp+ar2r)
(2SAqr+bA2rA2+cr2q”r2)+ar2qr (r (SAp+SBg-SCr)-cA2pq)):
z1 = SC (2SAQr+bA2xrA2+ch2g/2)

(2SBpr+c/A2pA2+an2x/72)+ar2b”r2xrA2 (1 (SAp+SBqg-SCr) -cr2pq)

(2) Quadrigon P1P2P4P3: P3(1,0,0), P1(0,1,0), P2(0,0,1),
P4(p,q,T).

x2 = yl/.{a->c,b->a, c->b, p->r,q->p,r->q}.

y2 z1/.{a->c,b->a, c->b, p->r,gq->p,r->q}.

z2 x1/.{a->c,b->a, c->b, p->1,q->p,r->q}.

(3) Quadrigon P1P3P2P4: P2(©,0,1), P3(1,0,0), P1(0,1,0),

P4(p,q,1).
x3 = z1/.{a->b,b->c, c->a, p->q,q->r,r->p}.
y3 = x1/.{a->b,b->c, c->a, p->q,q->r,r->p}.
z3 = y1/.{a->b,b->c, c->a, p->q,q->1,r->p}.

Best regards,
Seiichi.
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Configurations of a quadrigon in a quadrigon

Given a guadrangle P1P2P3P4 with angle Ai of vertex Pi, a point P. its pedals Qij on
Pij, the differential area (P1P2P3P4-2*Q12023034041)has the expression:

sin(2A1) PP172+sin(2A2) PP2"2+sin(2A3) PP3"2+sin(2A4) PP4"2.

It we put the differential area =0, we have a conic and its center.

Al vAiZ=Al
Ail is measured counterclockwise from the edge.
Ai2 is measured clockwise from the edge.

quadrigon in a quadrigon.docx
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Message: #191

Date: 24/8/2013 12:40:02

From: Seiichi Kirikami

Subject: The sufficient conditions of a quadrangle point

Dear friends,

The sufficient conditions of a quadrangle point are as follows.
A quadrangle point is denoted by P1P2P3P4 such that

P3={1,0,0}, P1={0,1,0}, P2={0,0,1}, P4={p, q, 1},

where p+q+r=1, based on the triangle system P1P2P3.

P1P2A2 = an2,

P2P3A2 = bA2,

P1P3A2 = cA2,

P1P4A2 = an2xr/M2+cA2pr2+2SBrp,

P2P4A2 = bA2pA2+an2q”2+2SCpq,

P3P4A2 = cA2qr2+bA21/72+2SAQT,
A point{x,y,z} is a quadrangle one if the absolute area PPjPj+1
of the triangle system Pj-1PjPj+1 equals the absolute area
PPjPj+1 of the triangle system PjPj+1Pj+2 and the sum of the
absolute area PPjPj+1 equals the absolute area of P1P2P3P4.

If we suppose a quadrangle function {f(ar2, bAr2, c*2; p, q,
r);;}, the above conditions are as follows.

(1) f(br2,cNr2,a”2; q, 1, p)/cyclic sum f(bAr2,cNr2,a”2; q, 1, p) =
gf(br2, cr2g7r2+bA2rA2+2SAqr, bA2pA2+ar2q7r2+2SCpq;
1,-r,-p)/cyclic sum f(bA2, cAr2gr2+br2xA2+2SAQrT,
bA2pA2+anr2gr2+2SCpq; 1,-1,-p).

(2) gf(cr2gr2+br2172+2SAqr, bA2pA2+an2qr2+2SCpq, bA2; -1, -p,
1)/cyclic sum f(cr2qr2+bA2rA2+2SAqr, bA2pA2+anr2qh2+2SCpq, bA2;
-r, -p, 1) = -rf(cr2gr2+bA21A2+2SAqr, ar2r/A2+cA2pA2+2SBrp, c/2;
q, p, -1)/cyclic sum f(cr2qr2+bA2xA2+2SAqr, ar2x/~2+cA2pA2+2SBrp,
cN2; q, p, -1).

(3) -rf(anr2rA2+cA2pr2+2SBrp, cN2, cA2qh2+bA2xA2+2SAqr; p, -1,
q)/cyclic sum f(ar2rA2+cA2pr2+2SBrp, cA2, cr2qh2+bA2rA2+2SAQr;
p, -1, q) = pf(ar2rr2+cA2pr2+2SBrp, ar2, bA2p~r2+ar2qr2+2SCpq;
-r, 1, -q)/cyclic sum f(ar2xr~2+cA2p~2+2SBrp, anr2,
bA2pA2+anr2gr2+2SCpq; -1, 1, -q).

(4) pf(ar2, bA2pA2+an2qA2+2SCpq, ar2 rA2+cA2pA2+2SBrp; 1, -q,
-r)/cyclic sum f(ar2, bA2p~A2+ar2qr2+2SCpq, ar2 rA2+cA2pAr2+2SBrp;
1, -q, -r) = f(a*2, br2, c”2; p, q, r)/cyclic sum f(ar2, bAr2,
cN2;, p, q, I).

(5) 1 - r = the sum of the right handed sides of (1), (2), (3)
and (4).
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If the quadrangle function is independent of the sides a”2, bA2
and cA2, then the following formulae hold.

(6) f( q, r, p) /cyclic sum f(q, r, p)
= qf(1, -r, -p)/cyclic sum f(1,-1,-p).

(7) gf(-r, -p, 1) /cyclic sum f(-r, -p, 1)
= -rf(q, p, -1)/cyclic sum f( q, p, -1).

(8) -rf(p, -1, q) /cyclic sum f( p, -1, q)
= pf(-r, 1, -q)/cyclic sum f(-r, 1, -q).

(9) pf(1, -q, -r) /cyclic sum f(1, -q, -1)
= f( p, q, r)/cyclic sum f(p, q, 1I1).

(10) 1-r = the sum of the right handed sides of (6), (7), (8)
and (9).

A result which I obtained from the above conditions:

If the quadrangle function is independent of the sides,

there is no other linear quadrangle point

except for QA-P1l(x = 2p+q+r;; ).

Best regards,
Seiichi.
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Message: #192

Date: 25/8/2013 11:43:39

From: eckart_schmidt@t-online.de
Subject: Cardioids tangent to 4 lines

Dear Bernard (G),

In my message #99 I already used your "construction of groups of
pivots" for the nodal case to find reference triangles, so that
E(L) belongs to the McCay-Kjp-pencil. This holds also in
general: The triangles P1P2P3 constructed as in 7 of your paper
are reference triangles so that E(L) belongs to the
McCay-Kjp-pencil.

Best regards Eckart
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Message: #193

Date: 25/8/2013 6:31:16

From: Chris van Tienhoven

Subject: Two points on the Newton Line QL-Cu1 revisited

Dear friends,
Here are some remarks joining the remarks of Bernard Keizer.

Conjugates on QL-Cul

The Clawson-Schmidt Conjugate is very important on the cubic
QL-Cu1l.

It is very special that this conjugate has the same performance
for points on QL-Culas

the Isogonal Conjugate of P wrt  the Orthic Triangle of the
QL-Diagonal Triangle (note Eckart Schmidt).

the Quasi Isogonal Conjugate (QG-Tf2) of P wrt any Quadrigon of
the Reference Quadrilateral (note Eckart Schmidt).

Easy construction method of a CS-conjugated point of any point

on QL-Cul

Any point X on QL-Cul can be seen as the intersection point of

the line Ln parallel to the Newton line and the connecting line
Lp=QL-P1.X.

Now CSC(X) can be constructed as the intersection point of La’

and Lb’', where:

Ln’ = Ln Reflected in the Newton Line

Lp’ Lp reflected in the 1st Steiner Axis (see QL-Tfl in EQF)

The 1st Steiner Axis easily can be constructed as:

1. an internal angle bisector of Sij.QL-P1.Skl, where Sij=LiALj,
Skl=LkAL1 for all (i,j,k,1) € (1,2,3,4), or

2. the internal angle bisector if QL2P2a.QL-P1.QL-2P2b,

where QL-2P2a and QL-2P2b are the two points on the Newton Line

discussed before.

As a consequence, when X1 and X2 are CS-conjugated points, then

the line through X1 parallel to QL-L1 and the line X2.QL-P1 will
cross in another point on QL-Cul. X1 and X2 can be interchanged

here.

Two new interesting points on QL-Cul

* S = the intersection point of the QL-Cul and its asymptote. It
can be constructed as the intersection of the asymptote and line
QL-P1.QL-P4.

* T = the intersection point of the QL-Cul and the line through
QL-P1 parallel to the Newton Line QL-L1. It can be constructed
as the perpendicular bisector of QL-2P2a/b and the line // QL-L1
through QL-P1.

* S and T are each other's Clawson-Schmidt Conjugate
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* and so the intersection point W of their tangents at QL-Cul
also lies at QL-Cul.

Tangents at QL-Cul

* The tangent at QL-Cul in QL-P1 = QL-P1.QL-P4.

This line is also tangent in QL-P1 at the circle
(QL-P1,QL-2P2a,QL-2P2b),

which is the Clawson-Schmidt Conjugate of the Newton Line QL-L1
* The tangent at QL-Cul in T is S.T reflected in  the
perpendicular bisector of line segment QL-2P2a.QL-2P2b.

Open questions:

I think and I feel there should be a simple construction method
for constructing tangents at QL-Cul, but how??

CS-conjugated pairs of points on QL-Cul lie at different sides
of the Newton line at equal distances. There is a maximal
distance from the Newton Line. What are the coordinates of the
two points (on both sides of the Newton Line) on QL-Cul with
maximal distance from the Newton Line?

Chris
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Message: #194

Date: 25/8/2013 9:22:48

From: eckart_schmidt@t-online.de

Subject: Two points on the Newton Line QL-Cu1 revisited

Dear Chris,

on my homepage I have described QL-Cul under 11.1. So I can
answer your first question:

Construction of the tangent in a point P on QL-Cul:

* Let P* be the isogonal conjugate of P

* ... and Col the isogonal conjugate of PP*
wrt the triangle L1,L2,L3
* ... and Co2 the isogonal conjugate of PP*

wrt the triangle L2,L3,L4.
* Let Q be the fourth intersection of Col and Co 2.
* Then PQ is the tangent in P wrt QL-Cul.

Best regards Eckart
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Message: #195

Date: 26/8/2013 11:58:55

From: Antreas Hatzipolakis

Subject: QUADRANGLE POINT? ( 12 MIDPOINTS ......)

--- In Anopolis@yahoogroups.com , "Antreas" wrote:

>> Let ABC be a triangle, P a point and A'B'C'’
>> the cevian triangle of P.

>> Denote:

>> Ab, Ac = the midpoints of AB', AC', resp.
>> Bc, Ba = the midpoints of BC', BA', resp.
>> Ca, Cb = the midpoints of CA', CB', resp.

>> A1,B1,C1 = the midpoints of AA',BB',CC', resp.

>> A2,B2,C2 the midpoints of BcCb, CaAc, AbBa, resp.

>> For which P's the triangles A1B1C1l, A2B2C2 are perspective?
>> For all?

Conjecture 1: For all P's the triangles are perspective.
Now, probably a new point in quadrangle (or a new construction
of an old point),
if my conjectures are true!!! :-)
Let ABCD be a quadrangle.
Denote:
Da, Db, Dc, Dd the above described perspectors
wrt (BCD), (CDA), (DAB), (ABC), resp.

Conjecture 2:
The Lines ADa, BDb, CDc, DDd are concurrent.

Antreas
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Message: #196

Date: 27/8/2013 1:37:20
From: Antreas Hatzipolakis
Subject: 12 MIDPOINTS ......

> On Mon, Aug 26, 2013 at 11:43 PM,

> Antreas <anopolis72@gmail.com>

> wrote:

>> Let ABC be a triangle, P a point and A'B'C'’
>> the cevian triangle of P.

>> Denote:
>> Ab, Ac = the midpoints of AB', AC', resp.
>> Bc, Ba = the midpoints of BC', BA', resp.

>> Ca, Cb = the midpoints of CA', CB', resp.

>> Al1,B1,C1 the midpoints of AA',BB',CC', resp.

>> A2,B2,C2 the midpoints of BcCb, CaAc, AbBa, resp.

>> For which P's the triangles A1B1C1l, A2B2C2 are perspective?
>> For all?

We can also take a line L intersecting BC, CA,AB at A',B',C',
resp.

The triangles A1B1C1l, A2B2C2 are perspective on the Newton line
of the complete quadrilateral (AB,BC,CA, L)

If we consider a complete quadrilateral (a,b,c,d) we get 4
points on the Newton line of the quadrilateral,

corresponding to triangles (b,c,d, L=a), (c.d,a, L=b), (d,a,b,
L=c), (a,b,c, L=d).

But it's now too late here (in Greece) to draw a figure! :-)
Antreas
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Message: #197

Date: 27/8/2013 8:40:22
From: Antreas Hatzipolakis
Subject: 12 MIDPOINTS ......

[APH]

>> Let ABC be a triangle, P a point and A'B'C'’
>> the cevian triangle of P.

>> Denote:

>> Ab, Ac = the midpoints of AB', AC', resp.
>> Bc, Ba = the midpoints of BC', BA', resp.
>> Ca, Cb = the midpoints of CA', CB', resp.

>> A1,B1,C1 = the midpoints of AA',BB',CC', resp.

>> A2,B2,C2 = the midpoints of BcCb, CaAc, AbBa, resp.

>> For which P's the triangles A1B1C1l, A2B2C2 are perspective?
>> For all?

>> Antreas

[ César Lozada]:

A1B1C1, A2B2(C2 are perspective because A2B2C2 is the medial
triangle of A1B1C1 !!!

So, their perspector is the centroid of Al1,B1,Cl.

B o R S R S o R S S R R S S R S R S o R o R

Dear Cesar,

Very good!!!
So we need 3 only midpoints!!
"Quadranglization": Let ABCD be a quadrangle.

Denote:

A' = AD /\ BC, B' = BD /\ CA, C' = AC /\ AB
M1,M2,M3 = the midpoints of AA', BB', CC'

Gd = the centroid of M1M2M3

Similarly Ga, Gb, Gc for the triangles BCD,CDA,DAB
The lines AGa, BGb, CGc, DGd are concurrent (??)

APH
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Message: #198

Date: 27/8/2013 8:44:57
From: Antreas Hatzipolakis
Subject: 12 MIDPOINTS ......

Sorry for the typo:

> A' = AD /\ BC, B' = BD /\ CA, C' = AC /\ AB
Read:

C' =CD /\ AB

APH
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Message: #199

Date: 27/8/2013 9:25:55

From: eckart_schmidt@t-online.de
Subject: 12 Midpoints

Dear Andreas,

the intersection of the lines in your last message is a point on
QA-L3, dividing QA-P1.QA-P10@ with ratio 3:4.

Best regards Eckart
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Message: #200

Date: 27/8/2013 12:24:00
From: Antreas Hatzipolakis
Subject: 12 MIDPOINTS ......

[APH] :

Equivalently:

Let ABC be a triangle, D a point and A'B'C' the cevian
triangle of D. (ABCD is a quadrangle)

Denote:
M1,M2,M3 = the midpoints of AA',BB',CC', resp.
Ma,Mb,Mc = the midpoints of DA', DB', DC', resp.

Ga,Gb,Gc,Gd = the centroids of BCD,CDA,DAB,ABC, resp.
The lines AGa, BGb, CGc, DGd are concurrent.
Antreas
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Message: #201

Date: 27/8/2013 12:29:57
From: Antreas Hatzipolakis
Subject: 12 MIDPOINTS ......

[APH] :

Equivalently:

Let ABC be a triangle, D a point and A'B'C' the cevian
triangle of D. (ABCD is a quadrangle)

Denote:

M1,M2,M3 = the midpoints of AA',BB',CC', resp.
Ma,Mb,Mc = the midpoints of DA', DB', DC', resp.
Ga,Gb,Gc,Gd = the centroids of MaM2M3,M1MbM3,M1M2Mc,M1M2M3,
resp.

The lines AGa, BGb, CGc, DGd are concurrent.

Antreas

< Previous Next — <= Message Index 71 Subjects

233



Message: #202

Date: 27/8/2013 7:34:34
From: Antreas Hatzipolakis
Subject: 12 MIDPOINTS ......

[APH]

Let (1,2,3,4,5,6) be a hexagon.

Consider the set {A,B,C}, subset of {1,2,3,4,5,6}, and the
complementary {A',B',C'}.

Denote:

Bc,Ba the midpoints of BC', BA', resp.

Ca, Cb = the midpoints of CA', AB', resp.

Ab, Ac = the midpoints of AB', AC', resp.
Ma, Mb, Mc = the midpoints of BcCb, CaAc, AbBa, resp.
M1, M2, M3 = the midpoints of AA', BB', CC', resp.

The lines MaM1l, MbM2, McM3 are concurrent at a point P. (Proof?)
The point P is the same for all sets {A,B,C}, subsets of
{1,2,3,4,5,6}

So we have a point in a sexangle.

Is this point known?

Note: Two points may coincide and then we have a point P in a
quintangle.
Antreas

P.S. Notice in the terminology:

The prefices quadra-, quinta-, sexa - septa- etc come from
Latin,

while the prefices tetra-, penta-, hexa, hepta- etc from Greek.
John H. Conway and I had worked on the names of the regular
polygons and polyhedra
http://mathforum.org/dr.math/faq/faq.polygon.names.html

APH
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Message: #203

Date: 27/8/2013 10:31:05
From: Antreas Hatzipolakis
Subject: 12 MIDPOINTS ......

The point P is the centroid of MIM2M3 [Cesar Lozada, Anopolis
#899]

So a simpler form is:

Let (1,2,3,4,5,6) be a sexangle.

Let {A,B,C} be a subset of the set {1,2,3,4,5,6}

and {A',B',C'} the complementary of {A,B,C} with respect
{1,2,3,4,5,6}

Let M1,M2,M3 be the midpoints of AA', BB', CC', resp.

The centroid of M1M2M3 is a fixed point, ie it is independent
from the choice of {A,B,C}.

Antreas
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Message: #204

Date: 27/8/2013 11:24:48
From: Antreas Hatzipolakis
Subject: 12 MIDPOINTS ......

[APH:

>> The point P is the centroid of M1M2M3

>> [Cesar Lozada, Anopolis #899]

>> So a simpler form is:

>> Let (1,2,3,4,5,6) be a sexangle.

>> Let {A,B,C} be a subset of the set {1,2,3,4,5,6}
>> and {A',B',C'} the complementary of {A,B,C}

>> with respect {1,2,3,4,5,6}

>> Let M1,M2,M3 be the midpoints of AA', BB', CC', resp.
>> The centroid of M1IM2M3 is a fixed point, ie

>> it is independent from the choice of {A,B,C}.

For octangle:

Let 12345678 be an octangle.

Let (A,B,C,D} be a subset of the set X =: {1,2,3,4,5,6,7,8}

and {A',B',C',D'} the complementary of {A,B,C,D} with respect X.
Let M1,M2,M3,M4 be the midpoints of AA', BB', CC', DD', resp.
The centroid of the quadrangle M1M2M3M4 is a fixed point, ie
independent from the choice of {A,B,C,D}

Antreas
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Message: #205

Date: 28/8/2013 2:32:49

From: eckart_schmidt@t-online.de

Subject: Two points on the Newton line QL-Cu revisited

Dear friends,

just for fun:
Let F1, F2 be the foci of the inscribed conic of a quadrilateral
with center QL-L1 A QL-L6.
. Consider the circumcribed conics of the triangle components
through F1, F2.
. These conics have a common point in QL-P1.

Let F1, F2 be the foci of an inscribed conic of a quadrilateral.
. Consider the circumcribed conics of the triangle components
through F1, F2.
. These conics have a common point X on QL-Cul.
. X 1s the isogonal conjugate of the third intersection
of F1F2 and QL-Cul.
F1, F2, X and QL-P1 are concyclic.

Let F1, F2 be a QL-Tf1l pair .
. Consider the circumcribed conics of the triangle components
through F1, F2.
. These conics have a common point X .
F1, F2, X and QL-P1 are concyclic.

Let L be a line.
. Consider the 1isogonal conjugates of L
wrt the triangle components.
. The common points of these conics lie on QL-Cul.
. Consider a line pencil and you have a construction
for QL-Cul.

Best regards Eckart
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Message: #206

Date: 28/8/2013 3:13:12

From: Angel

Subject: A Quadrangle Centers

Dear Members of the group Quadri-Figures-Group

(Adopting the notation of Chris van Tienhoven in
http://www.chrisvantienhoven.nl/ )

Let P1, P2, P3, P4 be the defining Quadrangle Points.
Let S1 = P1.P2 /\ P3.P4, S2 = P1.P3 /\ P2.P4 and S3 = P1.P4 /\
P2.P3.

Now S1 S2 S3 is the QA-Diagonal Triangle of the Reference
Quadrangle.

QA-DT-Coordinate system, where the QA-Diagonal Triangle is
defined as the Reference Triangle with barycentric vertice
coordinates S1 =(1:0:0), S2 = (0:1:0), S3 = (0:0:1).

An arbitrary point of the Quadrangle is defined as P4=(p:q:r).

The other 3 points now form the Anticevian triangle of Pi wrt
the QA-Diagonal Triangle and have vertices Pl=(-p: q: r), P2=(p:
-q: r), P3=(p: q: -1).

Let V =(u:v:w) be a point and Ci is the center of the conic
through points S1, S2, S3, Pi and V (i=1,2,3,4).

The lines PiCi (i=1,2,3,4) are concurrent if and only if
P=(x:y:z) lies on the circumconic that passes through the
vertices of the QA-Diagonal Triangle of perspector the
barycentric square of P4=(p,q,r), together with the quartic that
passes through the P1, P2, P3, P4, S1, S2, S3, QA-P1@(=Centroid
of the QA-Diagonal Triangle), ..., of equation

(DT-Coordinate):
pA2(qr2-xh2)yA2zA2 + qr2(xN2-pA2)zA2xN2 + TN2(pA2-qh2)xN2yA2=0.

Particular case:

If V=QA-P1@ (Centroid of the QA-Diagonal Triangle)

The lines PiCi (i=1,2,3,4) intersect at Quadrangle Centers of
1st DT-Coordinate: p~A2(qh2+172)

Best regards
Angel Montesdeoca
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Message: #207

Date: 28/8/2013 6:20:12

From: Chris

Subject: A Quadrangle Centers

Dear Angel,

Very nice construction and very nice point.
The point you found is collinear with QA-P1, QA-P16, QA-P21 and
also the QA-Involution Center (QA-Tfl) of the line QA-P1.QA-P16.

I will study the involved conic and quartic later.
Best regards,
Chris
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Message: #208

Date: 28/8/2013 11:54:27
From: Chris

Subject: A Quadrangle Centers

Dear Angel,

Some extra properties:

The conic is the Ninepoint Conic QL-Col.

The Quartic also passes through QA-P20.

There are four known QA-points X that are on these curves for
which the lines PiCi (i=1,2,3,4) are concurrent in some point Y.
When X = QA-P2 then Y=QA-P1.QA-P6 A QA-P11.QA-P38, which is the
Involution Center of the line QA-P1.QA-P6.

When X = QA-P3 then Y= QA-P1.QA-Tf2(QA-P2) A QA-P22.QA-P29
When X = QA-P1@ then Y=the Involution Center of the line
QA-P1.QA-P16.

When X = QA-P20 then Y= QA-P22, which is the Involution Center
of the line QA-P1.QA-PS5.

All these points Y lie on the cubic QA-Cu6 because they are all
Involution Centers of some line through QA-P1.

I do not quite see why. Do you?

Best regards,
Chris
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Message: #209

Date: 29/8/2013 10:31:16

From: eckart_schmidt@t-online.de
Subject: A quadrangle center

Dear Angel, dear Chris,
interesting new curves! My sight: (
Let X be points for which the lines PiCi are concurrent in
points Y.)
One locus for X is the QA-DT circumconic QA-Col, which is the
image of the line at infinity under the isoconjugation QA-Tf1
(see Chris' message). So it is easy to study the locus for the
corresponding Y points.
It is a cubic with a nodal point in QA-P1 and the equation
gA2xrM2XN2(gh2-1N2) (-X+y+2Z)

+  IA2pA2yA2(xA2-pA2) ( X-y+Z)

+  pA2qh2zA2(pA2-972) ( xX+y-2)

+ 2pA2q721°2 (-y)(y-z)(z-x) = 0
The second locus for X is a quartic. It is the isotomic
conjugate of a conic with the equation

PA2XA2(QqA2-1A2)+qA2yA2(TN2-pA2)+1A22A2(pr2-gPh2) = O

This conic contains with a point also the vertices of the
anticevian triangle. So it is easy to construct the quartic:
Take QA-P1@ and QA-P20 on the quartic (see Chris' message) and
their isotomic images QA-P1@ and QA-P19 and for QA-P19 the
vertices of its anticevian triangle, then the conic can be
drawn. Its isotomic conjugate is the quartic. The quartic
contains the vertices of the anticomplementary triangle. The
locus for the Y points is the same as above.
So far, there will be more properties.
Best regards Eckart
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Message: #210

Date: 29/8/2013 11:53:40

From: eckart_schmidt@t-online.de
Subject: A quadrangle center

Dear Angel, dear Chris,

sorry there is a typo in the first equation of my last message.
Chris already mentioned this cubic as QA-Cu6.

Best regards Eckart
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Message: #211

Date: 30/8/2013 6:57:41

From: seiichikiri

Subject: The sufficient conditions of a quadrangle point

Dear friends,

About a quadratic quadrangle function independent of the
sidelengths of the reference triangle.
The conditions without the restriction p+q+r=1 are as follows:
(6) (ptq+r)f(q,r,p) /cyclic sum f(p,q,1)
=qf(p+g+r,-1,-p)/cyclic sum f(p+q+r,-1,-p).
(7) qf(-r,-p,ptgq+r) /cyclic sum f(-x,-p,p+q+r)
=-rf(q,p,-p-q-1)/cyclic sum f(q,p,-p-9-1).
(8) -rf(p,-p-g-r,q) /cyclic sum f(p,-p-q9-1,q)
=pf(-r,ptq+r,-q)/cyclic sum f(-1,p+q+r,-q).
(9) pf(p+tg+r,-q,-r) /cyclic sum f(p+q+r,-q,-T)
=(p+tg+r)f(p,q,r)/cyclic sum f(p,q,1).
(10) ptg=the sum of the right handed sides
of (6), (7), (8) and (9).

From (9), f(p,q,r) must be p(hptkq+lr), because the denominators
do not have factors p or p+q+r owing to their symmetry of
variables. Cyclic sum f(p,q,r) and f(p+q+r,-q,-r) must equal
each other.

Then we have QA-Pl6={p(2p+q+r) : : }.

It seems to me that there is no other quadratic quadrangle
function except for QA-P16 when it is independent of the
sidelengths of the reference triangle.

Best regards,
Seiichi.
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Message: #212

Date: 01/9/2013 10:37:50

From: Antreas Hatzipolakis

Subject: Conjecture - Concyclic points

---------- Forwarded message ----------

From: Antreas <anopolis72@gmail.com>

Date: Sun, Sep 1, 2013 at 11:35 AM

Subject: [EGML] Re: Conjecture - Concyclic points

To: Anopolis@yahoogroups.com

[César Lozadal:

>> Let P be a point in the plane of ABC. The perpendicular
bisector

>> of [BC] cuts the circumcircle of PBC at A', with A' and A in
>> the same side w/r to (BC). Build B' and C' cyclically.

>> Conjectures:

>> 1) The points A', B', C' and P are concyclic.

>> 2) If Z(P) is the center of the circle(P, A', B', C') then:
>> 2.1) if P is on the circumcircle of ABC then Z(P)=0

>> 2.2) Z(0) = 0, Z(H) = X(355), Z( X(13) )=G=X(2),

Z ( X(14) )= X(628) and maybe others

\'

>

\'

Dear César,

This is very nice and very good for quadrangle loci!
Now, let ABCD be a quadrangle and P a point.

Denote:
aZ(P) = the center Z(P) for the triangle BCD and point P
bzZ(P) = the center Z(P) for the triangle CDA and point P
cZ(P) = the center Z(P) for the triangle DAB and point P
dZ(P) = the center Z(P) for the triangle ABC and point P

For which points P we have:
aZ(P)A, bZ(P)B, cZ(P)C, dZ(P)D are concurrent?
Also, for which P's the four centers are concyclic?

Antreas
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Message: #213

Date: 01/9/2013 11:38:55

From: eckart_schmidt@t-online.de
Subject: Six-point QL-cubic wrt a point

Dear friends,
here is an QL-analogon to QA-cubics of type 1 (see QA-Cu/1l).
These QA-cubics (e.g. QA-Cul,2,3,4,5) are pivotal isocubics wrt
QA-Tf2 and can easily be constructed in the following way: For a
pivot P these cubics are the locus of the tangential points of P
wrt circumscribed conics of the quadrangle (Is this anywhere
described?). This construction can be generalized for
quadrilaterals:
For a given point P the cubic is the locus of the tangential
points of P wrt inscribed conics of the quadrilateral.
Another construction: Lines through P cut their QL-Tf2 image in
points of the cubic.
Properties:
1. The cubic contains the six points of the quadrilateral.
2. For P(u:v:w) (CT-notation) the cubic has the equation
mn x (wWA2 yA2 + vA2 zA2)

+n 1y (Ur2 zA2 + wh2 xA2)

+ 1 mz (vA2 X2 + ur2 yA2)

+2 (Imuvinlwutmnvw) Xy z =20
3. Tangents to the cubic in opposite points

of the quadrilateral intersect on the cubic.
4. The three intersection points are collinear.
5. The equation of this line is

mMNvA2wrh2 mMmv+nw) (21n+mv+nw) X+ ... =20

6. Tangents to the cubic in the tangential points of P wrt an
inscribed conic intersect on the cubic.

Observation: The cubic has a nodal point in P, if P lies in the
"convex heart" of the quadrilateral. Changing the region about a
line, the cubic will lose its nodal character; changing the

region about a point, the cubic will hold its nodal character...

Remark: Using QL-points for P, I found no relationships to other
QL-points. Perhaps Chris will find some.

There is a Cabri file in the attachment showing three examples.

Best regards Eckart
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Message: #214

Date: 01/9/2013 12:01:12

From: Bernard Gibert

Subject: Six-point QL-cubic wrt a point

Dear Eckart,

>> 2. For P(u:v:w) (CT-notation) the cubic has the equation
>>mn x (WA2 yA2 + vA2 zA2) + n 1y (U2 zA2 + wh2 xN2)

>> + 1 mz (vA2 xA2 + unr2 yA2)

>+ 2 (Imuvinlwutmnvw) xy z =20

There's a typo in your equation since this cubic is a cK with
node P and root the tripole of L.

See SITP 88 (and also 81.4.1)

Best regards
Bernard

< Previous Next — <= Message Index 1 Subjects

Message: #215

Date: 01/9/2013 4:07:04

From: eckart_schmidt@t-online.de
Subject: Six-points QL-cubic wrt a point

Dear Bernard,

thanks for correction. The right equation of the cubic must be:
mn x (wWA2 yA2 + vA2 zA2)

+nly (uUr2 zA2 + wA2 xN2)

+ 1 mz (vA2 X2 + ur2 yA2)

-2(1muv+nlwu+mnvw) xyz=20
Thanks also for a classification as a conico-pivotal isocubic
(cK). So the cubic is invariant under an isoconjugation with
fixed point P.
The pivotal conic of the cubic (see SITP, 88.1) is an inscribed
conic of QL-DT as envelope of the QL-Tf2 images of lines through
P.

Best regards Eckart
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Message: #216

Date: 02/9/2013 2:00:45
From: amontes

Subject: A Quadrangle Center

Dear Chris

Response to post [Quadri-Figures-Group] #208.

An additional Quadrangle Center:

(Eckart Schmidt
http://groups.yahoo.com/neo/groups/Quadri-Figures-Group/conversa,
tions/messages/209)

The quartic that passes through the P1, P2, P3, P4, S1, S2, S3,
QA-P10,

QA-P20 is the isotomic conjugate of a conic with the equation
PA2XA2(QqA2-1A2)+qA2yA2(TA2-pA2)+1A22A2(pAr2-gP2)=0.

This conic contains with a point also the vertices of the
anticevian triangle: QA-P1@ and QA-P19 and the vertices of its
anticevian triangles.

Thus, the quartic passes through the vertices of the triangle
antimedial of the diagonal triangle.

The conic and the quartic are tangent in the vertices of the
antimedial triangle.

The three tangents bound a triangle A'B'C' perspective with the
diagonal triangle, its perspector Q has 1st DT-Coordinate: 1 /
(pA2(qn2-1A2))

Best regards

Angel Montesdeoca

QA-Cu6 A Quartic

QAPnuevoQuartic.jpg
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Message: #217

Date: 05/9/2013 4:08:02

From: eckart_schmidt@t-online.de
Subject: Two points on the Newton Line

Dear Chris,

the discussed points are now QL-2P2a,b in EQF. Here is a further

property, I haven't found there:

# These points are QL-Tfl images as well as QG-Tf2 images.

# These points are not only foci of an inscribed conic of the
quadrilateral but also foci of inscribed conics for the
triangles QG-Tr3 of the corresponding quadrigon components.

# These QG-conics touch QG-L1 in QG-P17.

# If there are intersections of the three QG-conics for a
quadrilateral, they are orthogonal.

Best regards Eckart
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Message: #218

Date: 07/9/2013 1:15:52

From: seiichikiri

Subject: A parametric expression of QA-L3

Dear friends,

While I examined QA-points independent of the sidelengths of the
reference triangle with the conditions of message #211,
I noticed a parametric expression of QA-L3 as follows.
QA-L3={(g+1) (2p+q+1) (Mp(p+q+r)+nqr);; }.

(1) m=n=1 gives QA-P1.

(2) m=0, n=1 gives QA-P5.

(3) m=1, n=0 gives QA-P10.

(4) m=-1, n=1 gives QA-P20.

(5) m=3, n=-1 gives QA-P22.

(6) m=2, n=3 gives QA-P25.

(7) m=5, n=3 gives QA-P26.

Best regards,

Seiichi.
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Message: #219

Date: 08/9/2013 6:27:38

From: seiichikiri

Subject: A parametric expression of QA-L3

Dear friends,

Addition: QAP31 extended.
QAP3lextended = {p(q+r) (2p+qg+r) (MpA2+mpg+mpr+mqr+ngr2+nrr2);; }.

Best regards,
Seiichi.
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Message: #220

Date: 08/9/2013 9:48:07

From: Chris

Subject: Six-point QL-cubic wrt a point

Dear Eckart,

I found these points / asymptotes:

* Asymptotes QL-P5, QL-P7, QL-P12, QL-P2@, QL-P22, QL-P23-cubics
equal or parallel to Newton Line:

* Asymptotes QL-P23-cubic equal or parallel
to 2nd asymptote QL-Co2

* QL-P8-cubic passes through the 3 QL-versions of QG-P3.

Best regards,
Chris
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Message: #221

Date: 09/9/2013 9:35:05

From: eckart_schmidt@t-online.de
Subject: Six-point QL-cubic wrt a point

Dear Chris,

in addition to your last message:

For all points P on the Newton line there is an asymptote for
the cubic equal or parallel the Newton Line.

Best regards Eckart
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Message: #222

Date: 09/9/2013 8:50:54
From: bernard.keizer
Subject: Extension to QL-8P1

Reference for this is F. Loud 1900 Sundry metric theorems
concerning n lines in a plane

Considering the 8 circles described in the 8th point of Steiner,
the first points of intersection are the 4*4=16 in- and
excenters of the reference triangles. The second points of
intersection of the same circles are 16 other points belonging
to the same circles. But they belong to 12 other circles too, 4
on each circle and 3 circles on each point; these 12 circles are
all through the point QL-P1 and form 6 pairs of orthogonal
circles, the second points of intersection of the pairs being
the 6 vertices of the QL. The centers of the 12 circles are 2 on
each perpendicular bisector of the segments joining QL-P1 to the
6 vertices, which are the sides and diagonals of the inscribed
quadrilateral formed by the circumcenters of the reference
triangles. As there are 3 circles on each point and all circles
are through QL-P1, there are 16 alignements of 3 centers on the
perpendicular bisectors of the segments joining QL-P1 to the 16
points.

Best regards

Bernard Keizer
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Message: #223

Date: 10/9/2013 3:07:26

From: eckart_schmidt@t-online.de

Subject: Circumscribed conics of the QA-DT Medial Triangle

Dear friends,

a special construction leads from an arbitrary point P to a
circumscribed conic of the QA-DT medial triangle. Stretching
this conic to a circumscribed conic of QA-DT it is the
Involutary Conjugate of a line L. There are a lot of EQF
relationships, see the attachment.

Best regards Eckart
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EQF-Note 2013-09-10

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

Circumscribed Conics
of the QA-DT Medial Triangle

A special construction leads from an arbitrary point
P to a circumscribed conic of the QA-DT medial
triangle. Stretching this conic to a circumscribed
conic of QA-DT it is the Involutary Conjugate of a
line L. Here several examples are listened without
right to completeness. — Reference triangle for

barycentric coordinates is QA-DT.
)7%&-&!&4:&

(7) IC of the
stretched

center conic

7 (6) stretohed,  (5) center |
center conic conde

Construction
e Line pencil of an arbitrary point P(u:v:w).

e Involutary conjugates of the lines are QA-DT
circumscribed conics.

e Jocus of the centers is a circumscribed conic of the
medial triangle of QA-DT:

quZuXZ +r2p2|}y2 + quZWZZ
— PAPwW+ ) yz —g*(rru+ p*w)zx—r2(pv+qru)xy =0
with center
Cp2vw+g?wu + r2uv : p2vw+ 2q2wu + r2uv . p2vw+ 2w+ 2r2uv) .

2013-09-10.pdf
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e The anticomplement of the center conic is a
circumscribed conic of QA-DT:

Ag?w+r2v)yz + g*(r2u + p*w)zx +r2(pv +qtu)xy =0

<

with center
(@(@®w+r2v) v(rlu+ p>w) :w(p?v+ q2u)).

e The Involutary Conjugate of the stretched center conic is
a line:
(gPw+rv)x+(r2u+ p*w)y +(p>v+q2u)z =0.

Examples

P =QA-PI
The center conic contains QA-P29 and has center QA-
P22,
The stretched center conic is the Nine-point Conic QA-
Col.
The final line is the line at infinity.

P =QA-P2

The center conic and the stretched center conic are
parabolas with axis orthogonal to QA-L2.

The final line contains QA-P2 and is orthogonal to QA-
P2.QA-P23.

P = QA-P3

The center conic and the stretched center conic are
parabolas with axis parallel to QA-L4.

The final line contains QA-P3 and is orthogonal to QA-
P3.QA-P32.

P = QA-P6

The center conic is an orthogonal hyperbola through QA-
PI1 and QA-P29 with center in the midpoint of QA-
P11.QA-P29.

The stretched center conic is an orthogonal hyperbola
through QA-P1I2 and has the center QA-P36.

The final line contains QA-P23 and is orthogonal to QA-
P1.QA-P32.

P =QA-PI10

The center conic has a center in the midpoint of QA-
P16.QA-P31.

The center of the stretched center conic is QA-P31.

The final line is the QA-DT trilinear polar of the isotomic
conjugate of QA-P31 (orthogonal to QA-P12.QA-P32).

2013-09-10.pdf
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P = QA-PI6

The center conic is the QA-DT inscribed Steiner ellipse
with center QA-P10.

The stretched center conic is the QA-DT circumscribed
Steiner ellipse with center QA-P10.

The final line is the QA-DT trilinear polar of QA-P16.

QA-P17

The center of the center conic is QA-P1.

The center of the stretched center conic is QA-P20.

The final line is a QA-DT trilinear polar of a point on
QA-P1.QA-PI17...

QA-PI18

The center of the center conic is QA-P31.
The center of the stretched center conic is QA-PI16.
The final line is the trilinear polar of QA-P20.

QA-PI19

The center of the center conic divides QA-P10.QA-P18
with ratio /:3.

The center of the stretched center conic divides QA-
P10.QA-P18 with ratio -1:3.

QA-P20

The center of the center conic is the midpoint of QA-
P1.OQA-P22.

The center of the stretched center conic is QA-P22.

The final line is orthogonal to QA-P12.QA-32...

QA-P23

The center conic is the circumcircle QA-Ci2 of the QA-
DT medial triangle.
The stretched center conic is the circumcircle QA-Cil of
QA-DT.
The final line is the connection of QA-P6 and the
reflection of QA-P38 in QA-Cil (orthogonal to QA-
P1.QA-P32 and QA-P11.QA-P38). 1t is the QA-DT
trilinear polar of a point which is the isotomic conjugate
of the isogonal conjugate of QA-PI6:

a?q*rix+b*rip?y +c2p?q?z =0 .

2013-09-10.pdf
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QA-P27

The center of the center conic is the midpoint of QA-
P1.QA-P31 (or divides QA-P10.QA-P2] with ratio 1:3).
The center of the stretched center conic divides QA-
P10.QA-P21 with ratio -1:3.

QA-P30

The center of the center conic divides QA-P10.QA-P6
with ratio /:3.

The center of the stretched center conic divides QA-
P10.QA-P6 with ratio -1.3.

QOA-P36
The final line is orthogonal to QA-PI12.QA-P29.

In the QG-environment the center conic always contains QG-P2
and the stretched center conic always contains QG-P1I (further
not mentioned). The parallel to QG-L1 half the distance to QG-
P1 shall be denoted as QG-mid-parallel.

0G-P1
The construction degenerates.
0G-P2

The center of the center conic is the midpoint of QG-
P1.QG-P2. The center conic contains QG-PI! and the
intersection of QG-L1 and QG-L2.

The stretched center conic has center QG-P2.

The final line is a parallel to QG-LI through QG-P12.

0G-P3

The center conic degenerates into two lines: QG-P1.QG-
P2 and QG-mid-parallel.

0G-P4

The center of the stretched center conic lies on QG-
P2.QG-P12. It is the reflection of the intersection of QG-
P2.0G-P12 and the QG-mid-parallel in QA-P1.

The final line is parallel to QG-PI1.QG-P3 through the
reflection of QG-PI in QG-P15.

2013-09-10.pdf
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0G-PI2

The Involutary Conjugate of all lines through QG-PI12
are QA-DT circumscribed conics with center QG-P2. So
the construction degenerates.

0G-PI13

The center conic is a parabola with an axis parallel to
QG-P1.QG-P2 and QG-LI tangent in QG-P2.

The stretched center conic is a parabola with an axis
parallel to QG-P1.QG-P2 and QG-P1.QG-P14 tangent in
QG-P1.

The final line is QG-P3.QG-P13.

0G-PI14

The center conic is a parabola through QG-P3 with an
axis parallel to QG-P1.QG-P3.

The stretched center conic is a parabola through the QA-
DT-anticomplement of QG-P3 with an axis parallel to to
QG-P1.QG-P3.

The final line contains QG-Pl4.

QG-PI5

The center conic is a parabola with an axis parallel to
QG-P2.0G-PI2.

The stretched center conic is a parabola through QG-P14
with an axis parallel to QG-P2.0G-P12.

The final line is parallel to QG-PI1.QG-P3 through QG-
P15,

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-09-10.pdf
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Message: #224

Date: 11/9/2013 2:03:45

From: eckart_schmidt@t-online.de
Subject: Simple QL-Cu1 construction

Dear friends,
there is a simple QL-Cul construction:
# lines L through QL-P1
# lines L' = QL-Tf1(L)
= reflections of L in the 1st Steiner axis (see QL-Tf1)
# conics Co = QG-Tf2(L)
# 1intersections of L' and Co give points on QL-Cul.

Background is the following geometry:

Let P be an arbitrary point and L a line through P.

QL-Tf1(L) is a circle, QG-Tf2(L) is a conic.

There are 4 intersections of the circle and the conic.

3 points lie on QL-Cul, one point on the line
QL-Tf1(P).QG-Tf2(P).

This line cuts QL-Cul in 3 points: The QL-Tf2 images of these
points lie concyclic with QL-P1 and P.

Best regards Eckart
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Message: #225

Date: 12/9/2013 8:55:14

From: eckart_schmidt@t-online.de
Subject: Similar construction for QA-Cu

Dear friends,

consider a quadrigon component of a quadrangle with lines L
through QG-P1.

The line QA-Tf2(L) and the circle QL-Tf1l(L) intersect on QA-Cul.
Best regards Eckart
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Message: #226

Date: 13/9/2013 8:58:44

From: Chris

Subject: Similar construction for QA-Cu1

Dear Eckart,

1. This again shows how a Quadrilateral and Quadrangle meet in a
Quadrigon. Very nice!

2. Your method also gives a new construction method of the cubic
QA-Cul: the intersection QA-Tf2(L) A~ QL-Tf1(L), where L = random
line through QG-P1 (intersection point diagonals Quadrigon).
Best regards,

Chris
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Message: #227

Date: 14/9/2013 8:51:16

From: seiichikiri

Subject: Algebraic quadrangle points independent of the sidelengths of the
re

Dear friends,

I confirmed that quadrangle points independent of the
sidelengths of the reference triangle satisfied five conditions
of message#211 and derived "algebraic quadrangle points from
them. "Algebraic quadrangle point" means one which does not have
its corresponding geometry now:

[1] Quadrangle points ordered according to their polynomial
degree.
(1) QAP1: x=2p+qg+r.
(2) QAP16: x=p(2p+qg+r).
(3) QAP10@: x=p(g+r)(2p+q+r).
(4) QAP21: x=(2p+q+r) (gA2+qr+rN2).
(5) QAP5: x=qr(g+r)(2p+q+r).
(6) QAP20: x=(q+r)(2p+qg+r)(-p~2-pg-pr+qr).
(7) QAP22: x=(q+r)(2p+q+r)(-3p~2-3pq-3pr+qr).
(8) QAP25: x=(q+r) (2p+qg+r) (2p~2+2pq+2pr+3QT).
(9) QAP26: x=(q+r) (2p+qg+r) (5p~2+5pq+5pr+3Qqr).

(10) QAP19: x=p(2p+q+r) (g"3+gr21r+qrA2+173).

(11) QAP31: x=p(q+r) (2p+q+r) (pA2+pq+pr+qr+2qh2+21°2).

(12) QAP18: x=p(2p+q+x) (pAr2+pg+pr-qr) (qAr2+172).

(13) QAP17: x=qr(2p+q+r)
(-pA29/72-pg”r3-pgAr21+gA31-pA2rA2-parA2+2qh2172-prA3
+qr/3).

(14) QAP27: x=(g+1)(2p+q+r) (gN2+qr+r"2)
(-pM4-2p~3q-2pN2972-pgA3-2pA31r+pgh2r+qA3T-2pA2T A2+
pqrA2+qA2rA2-prA3+qri3).

[2] Algebraic quadrangle points
(1) x=p(g+r) (2p+q+r) (PA2+pg+pr+qr) .
(2) x=p(Q+I) (2p+q+r) (qA2+1A2).
quadrangle points may contain more than an algebraic point.

Best regards,
Seiichi.

< Previous Next — <= Message Index 1 Subjects

258



Message: #228

Date: 14/9/2013 3:02:57

From: Chris

Subject: Algebraic quadrangle points independent of the sidelengths of th

Dear Seiichi,

Interesting way of finding new QA-points!
In Triangle Geometry it is relatively easy to make up new
points.
Just find a new function f(a,b,c) and there you are .
In Quadrangle Geometry there are several conditions to fulfill
when you have a new function f(a,b,c,p,q,1).
Like you pointed out the most important is that substitution in
the x-coordinate with

{a -> Sqrt[2], b ->1, c ->1,p ->-1,q->1, r -> 1}
should give zero.
This implies that every function with factor (2p+qg+r) makes a
QA-point.
About your two new points:

(1) x=p(q+1)(2p+q+r) (pA2+pq+pI+qr).

(2) x=p(g+r) (2p+q+r) (gN2+112).
I checked nr (1) and there are no linear connections with other
QA-points, neither does this point lie on known conics or
cubics.
Nr (2) happens to be QA-P19.

Best regards,
Chris
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Message: #229

Date: 15/9/2013 2:17:49

From: seiichikiri

Subject: Algebraic quadrangle points independent of the sidelengths of th

Dear Chris, dear friends,

Thank you very much Chris for your comments.

I have a plan to make the conditions for quadrilateral points. I
wonder why there are no linear or quadratic points (independent
of the sidelengths). They are 3*n degree polynomials.

Best regards,

Seiichi.
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Message: #230

Date: 16/9/2013 4:42:06

From: bernard.keizer

Subject: Precisions concerning the curve QL-Cu1

Dear Chris,

I've just discovered the new properties recently added to
QL-Cu1;

I must apologise, I should visit the site EQF more often ...
I wonder if you could a few more properties and may be other
interesting points.

Dear Eckart, dear Bernard G.,

As I know I'm dealing with experts, I thank you in advance to
check these propositions and if possible to answer my 3 final
questions.

Best regards

Bernard K.
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A) Properties

2 CL-S conjugate points are isogonal wrt any triangle inscribed in the curve QL-Cul ; this
is a generalisation of the remark concerning the orthic triangle of the diagonal triangle.
This is true in particular for the triangle QL-P1QL-2P2aQL-2P2b.

The point where the tangents to QL-Cul in 2 CL-S conjugates points intersect is the
tangential of the 2 points.

Any circle through QL-P1 cuts QL-Cul in 3 other points : the CL-S conjugates of the 3
points are on a line and the tangentials are on a line too ; the converse is true.

In particular, any circle through 2 CL-S conjugate points and their tangential is through
QL-P1 and the line through the 2 CL-S conjugate points is the CL-S transform of the circle
and cuts QL-Cul in a 3rd point, which is the CL-S conjugate of the tangential (the vertices
of the orthic triangle of the diagonal triangle are the CL-S conjugates of the tangentials of
the 3 pairs of CL-S conjugate points forming the vertices of the QL).

Any line through QL-P1 cuts QL-Cul in 2 points and the middle of the segment joining the
2 points is on the Newton Line (even if the points are not CL-S conjugates).

Any line through the point S (which is the tangential of QL-P1) cuts the curve QL-Cul in 2
points on equal distance from QL-P1.

B) New points

After Sand T, you could add the points U and V, the points where the circle of inversion
of the CL-S transformation or Schmidt circle cuts the curve QL-Cul ; U and V are CL-S
conjugates, symmetric of one another wrt the 1st Steiner axis and are on the line
perpendicular to the 1st Steiner axis trough the point S. T is the tangential of U and V and
T, U, V and QL-P1 are concyclic. QL-2P2a, QL-2P2b, U and V are concyclic, the center of
the circle being the intersection between the 1st Steiner axis and the perpendicular
bisector of QL-2P2a and QL-2P2b.

UQL-2P2a and VQL2P2b intersect in a point A and VQL-2P2a and UQL2P2b intersect in a
point A’ ; A and A’ are CL-S conjugates on the curve QL-Cul and have for tangential the
infinity point of the Newton Line (meaning that the tangents to QL-Cul in A and A’ are
parallel to the Newton Line).

Now we can have 2 pairs of points B and B’ and Cand C’ : B and B’ are CL-S conjugates ,
lie on the bisector of QL-P1QL-2P2aQL-2P2b, have QL-2P2a for middle and QL-2P2b for
tangential and the circle through B, B’ and QL-P1 is through QL-2P2b (the center of this
circle is the intersection between the perpendicular bisector of QL-P1QL-2P2b and the
circle circumscribed to QL-P1, QL-2P2a and QL-2P2b) ; the same construction goes for C
and C’ by inversing the points Ql-2P2a and QL-2P2b. A, B and C’ are on a line, A, C and B’
and A’, B" and C’ are on lines too and this QL formed by the 6 points (the only one with 2
tangents to QL-Cul parallel to the Newton Line) could be named the main QL of QL-Cul.

C) Three questions

The curve QL-Cul has 3 inflexion points (points where the curve cuts it’s tangent) ; these
points are therefore their own tangential. From each of the 3 points one can draw 3
other tangents to the curve. The 3 inflexion points are on a line and for each of them, the
3 contact points with the 3 other tangents are on a line. There are totally 12 points on 4
different lines. How is it possible to find the points and lines for a given QL-Cul curve ?

Properties of QL-Cul.docx
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The points S (where the curve cuts it's asymptote) and it’s CL-S conjugate T have the
same tangential (4th intersection of the curve and the circle through S, T and QL-P1).
Does this point have particular properties ?

In general, the main QL described above has no other properties than to have 2 tangents
to it’s van Rees circular focal cubic parallel to the Newton Line. What condition must the
points QL-P1, QL-2P2a and QL-2P2b observe if we want the diagonals BB’ and CC’ be
orthogonal to the sides AC and AB ? In this case, we have a triangle and the 4th line as
the line through the feet of 2 altitudes of the triangle ...

Properties of QL-Cul.docx
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Message: #231

Date: 16/9/2013 11:23:48
From: Chris

Subject: A Quadrangle Center

Dear Angel,

Nice point Q.

I checked this point in relationship with other QA-objects.
However I couldn't find any collinearity with existing
QA-points,

neither does it lie on any known QA-Curve.

Best regards,

Chris
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Message: #232

Date: 17/9/2013 12:38:50

From: eckart_schmidt@t-online.de

Subject: Precisions concerning the curve QL-Cu1

Dear Bernard,

I am just studying your interesting paper about QL-Cul.
First remarks:
# If the curve is bipartite, the points T, U, V,
are not real.
# If the curve is unipartite, the "main QL of QL-Cul"
has the same QL-P1, QL-2P2a,b, QL-L1 and QL-Cul
as the reference quadrilateral (perhaps more analogies).
# QL-Cul is an isogonal circular isocubic wrt QL-P1
QL-2P2a QL-2P2b (I think up to now not mentioned).
# If the curve is bipartite,
there is a pivot in the point at infinity of QL-L1
(see my homepage 11.1).

So far, best regards Eckart

PS. My homepage: http://eckartschmidt.de
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Message: #233

Date: 18/9/2013 12:39:08

From: eckart_schmidt@t-online.de

Subject: Precisions concerning the curve QL-Cu1

Dear Bernard,

there is a mistake in my last message: If QL-Cul is bipartite,
point T exists as CL-S conjugate of S (not as tangential of U,
V, as mentioned in your paper).

If QL-Cul is unipartite, the "main QL of QL-Cul" can be
shortened described as the quadrilateral for the points, where
QL-Cul cuts the following lines:

outer bisector QL-2P2a QL-P1 QL-2P2b and

inner bisectors of QL-P1 QL-2P2a QL-2P2b and

QL-2P2a QL-2P2b QL-P1 (not equal QL-.P1, QL-2P2a, QL-2P2b).

If QL-Cul is bipartite, these bisectors cut the cubic in the
centers of the in- and excircles of QL-2P2a QL-P1 QL-2P2b.

If QL-Cul is bipartite every point P1 on the cubic can be
completed by P2, P3, P4 on the cubic, so that the quadrigon
P1P2P3P4 has the same QL-P1, QL-2P2a,b, QL-L1, QL-Cul as the
reference quadrilateral (in analogy to the "main QL" in the
unipartite case) in the following way:

For every triangle there is a transformation t(P) wrt a
reference vertice, composed of a reflection in the angle
bisector at the reference vertice and an inversion wrt a circle
round the reference vertice, so that the other two vertices
change.

Consider now the triangle

QL-2P2a QL-P1 QL-2P2b and the images t(Pl1) for the reference
vertices

QL-2P2a, QL-P1, QL-2P2b as P2, P3, P4.

Background: The triangle QL-2P2a QL-P1 QL-2P2b is the Miquel
Triangle QA-Tr2 of the quadrangle P1P2P3P4.

Best regards Eckart
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Message: #234

Date: 19/9/2013 10:19:25

From: eckart_schmidt@t-online.de

Subject: Precisions concerning the curve QL-Cu1

Dear Bernard,

in addition to my last message:
The last construction of the quadrigon P1P2P3P4 on QL-Cul also
holds for the unipartite case.
Wrt question 2 in your paper:
Let X be the tangential of S and T on the cubic.
# Point X is the CL-S conjugate
of the third intersection R of ST with QL-Cul.
(This point is the second intersection of ST
with the circle through T, QL-2P2a,b.)
# Point X is the isogonal conjugate of R
wrt QL-2P2a QL-P1 QL-2P2b.
# Point X is the second intersection of the circles
S, T, QL-P1 and S, QL-2Pa, QL-2P2b.
(First circle already mentioned in your paper.)
# The tangent in S to QL-Cul is also tangent in S
to the circle through R, S, QL-P1.
# The tangent in T to QL-Cul is also tangent in T
to the circle through R, T, QL-P1.
# The tangent in S to QL-Cul is the isogonal conjugate
wrt QL-2P2a QL-P1 QL-2P2b of the conic
through R, T, QL-P1, QL-2P2a, QL-2P2b.
# The tangent in T to QL-Cul is the isogonal conjugate
wrt QL-2P2a QL-P1 QL-2P2b
of the conic through R, S, QL-P1, QL-2P2a, QL-2P2b.

Best regards Eckart
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Message: #235

Date: 19/9/2013 7:07:01

From: bernard.keizer

Subject: Precisions concerning the curve QL-Cu1

Dear Eckart,
Thanks a lot for your commentars and explanations!
For the part A) Properties in my paper, I suppose you didn't

find errors ... I suggest to add at the end of the first one
your development about the transformation t(P) (reflexion +
inversion ...), which in fact holds for the unipartite case too.

For the second part B) New points, I suggest to add to the
points S, T, U and V the tangential W of S and T with some of
the properties you pointed out (I personnally prefer the
intersection of the circles S, T and QL-P1 and S, QL-2P2a and
QL-2P2b).

Those developments were meant for EQF, but it belongs to Chris
to decide about that ...

There is a mistake at the end of this part B: this main QL is
obviously not the only one with 2 tangents to QL-Cul parallel to
the Newton Line,but the only one one to have 2 middles of
diagonals in the points QL-2P2a and QL2P2b.

The part C) three questions was more personal: you answered
marvellously the second one (point W), but not the first
(inflexion points).

I would like to precise the last question. There are a lot of
QL's having the points A and A' as vertices, QL-P1 as Miquel
point and QL-2P2a and QL-2P2b as intersection points of QL-Cul
with the Newton Line (any circle through QL-P1 and A gives 2
other points B and C on the curve ...). Two are particularly
interesting: the first one is what I called the main QL, with
the 2 points QL2P2a and QL-2P2b as middles of 2 diagonals; the
second one has the 2 diagonals perpendicular to the sides (the
orthocenter of the triangle ABC is on the bisector of the angle
QL-2P2aQL-P1QL-2P2b) and we could call it orthogonal QL. I 'm
curious to know in which conditions these 2 QL-s coincide.

To be honest, I started with a triangle ABC and the altitudes
BB' and CC' and have the orthogonal QL as the sides of the
triangle ABC and the line through the feet B' and C' as the 4th
line, which cuts BC in A'; I soon discovered that the points
QL-2P2a and 2P2b weren't the middles of the diagonals and that
it was possible to form the main QL of the same QL-Cul with same
Miquel point and Newton Line ...

Thanks again for your attention

Best regards

Bernard
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Message: #236

Date: 20/9/2013 4:54:25

From: eckart_schmidt@t-online.de

Subject: Precisions concerning the curve QL-Cu1

Dear Bernard,
thanks for your extensive answer. Some remarks:

If QL-Cul is unipartite, your "main QL" 1is a special one, for
B, B', C, C' lie on a circle. The midpoint is the center of the
QL-P1 corresponding excircle of QL-2P2a QL-P1 QL-2Pb. This holds
also for the further constructions in your last message. The
midpoint of the circle for your "orthogonal QL" seems to be the
midpoint of BC.

If QL-Cul is bipartite and you define a "main QL" analogue with
the intersections of the cubic with the outer bisector at QL-P1
and the inner bisectors at QL-2P2a,b wrt QL-2P2a QL-P1 QL-2P2b,
then the points of the "main QL" are QL-2P2a,b and the in- and
excenters of QL-2P2a QL-P1 QL-2P2b. A very special QL. Sorry,
but I cannot find an analogue for the "orthogonal QL".

I prefer the following sight:
Consider quadrigons P1P2P3P4 on QL-Cul of a reference
quadrilateral, constructed with the reference triangle QL-2P2a
QL-P1 QL-2P2b
as described in message #233.
# Opposite points of P1P2P3P4 as quadrilateral
are CL-S conjugate on the cubic.
# QL-Cul is an isogonal isocubic
wrt the reference triangle.
# P1P2P3P4 as quadrilateral has the same
QL-Cul (QL-L1, QL-P1, QL-2P2a,b)
as the reference quadrilateral.
# If QL-Cul is bipartite,
. QL-Cul is a pivotal isogonal circular cubic
wrt the reference triangle with pivot
in the point at infinity of QL-L1,
P1, P2, P3, P4 have the same tangential,
. the reference triangle is the Miquel Triangle QA-Tr2
of the quadrangle P1P2P3P4,
. QL-Cul of the reference quadrilateral is QA-Cul
of P1P2P3P4 as quadrangle.
# If QL-Cul is unipartite, P1P2P3P4 are special quadrigons:
. opposite vertices of the quadrigon P1P2P3P4
are isogonal conjugate,
. the diagonals are parallel,
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... QA-P4 = QL-P1,
intersections of opposite sides are QL-2P2a,b.

I hope, there are no basic mistakes!

Best regards Eckart
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Message: #237

Date: 21/9/2013 1:22:05

From: eckart_schmidt@t-online.de

Subject: Precisions concerning the curve QL-Cu1

Dear Bernard, dear Chris,
I think it's remarkable, that QL-Cul is isogonal invariant wrt
the reference triangle QL-2P2a QL-P1 QL-2P2b = QL-Trx.
Let A denote the Clawson-Schmidt conjugate and * the isogonal
conjugate wrt QL-Trx.
# If X is a point on QL-Cul, then holds X* = XA.
# If X is not a point on QL-Cul,
the line XA.X* contains QL-P1.
# For a line L the image LA is a circle through QL-P1
and L* is a conic through QL-P1,
both have 4 common points on QL-Cul
(one of them QL-P1),
. the Simson line of QL-P1 wrt the further three common
points is perpendicular QL-L1.
# For a side line Li the image Li* is a common circumconic
of the triangles QL-Trx and LjLKLI1.
# XA* = X*A and X.XA* = X.X*A contains QL-P1.
# For X and XA=X* on QL-Cul

.. the circumconics of the triangle components through these

two points have a further common point Y on the cubic,
. X, Y, XA=X*, and QL-P1 lie concyclic,
YA=Y* is the third intersection of X*XA with QL-Cul.
# For X not on QL-Cul (XA unequal X*)
. the circumconics of the triangle components
through X and XA have a further common point Y,
. X, XA, Y and QL-P1 are concyclic,
X, XA, YA are collinear,
. the circumconics of the triangle components
through X and X* have a further common point Z,
X, X*, Z* are collinear.
There w111 be more properties.

Best regards Eckart
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Message: #238

Date: 21/9/2013 2:14:25

From: eckart_schmidt@t-online.de

Subject: Precisions concerning the curve QL-Cu1

Dear Bernard, dear Chris,

sorry, the properties in my last message are only valid in the
unipatite case of QL-Cul.

In the bipartite case there are significant corrections!

I will describe it later.

But QL-Cul is also in the bipartite case isogonal invariant wrt
QL-2P2a QL-P1 QL-2P2b.

Excuse, Eckart
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Message: #239

Date: 22/9/2013 12:07:43

From: eckart_schmidt@t-online.de

Subject: Precisions concerning the curve QL-Cu1

Dear Bernard, dear Chris,

I repeat: It is remarkable, that QL-Cul is isogonal invariant
wrt the reference triangle QL-2P2a QL-P1 QL-2P2b = QL-Txrx.

The unipartite case of QL-Cul (see also my last message):
Let A denote the Clawson-Schmidt conjugate and * the isogonal
conjugate wrt QL-Trx.
# If X is a point on QL-Cul, then holds X* = XA.
# If X is not a point on QL-Cul,
the line XA.X* contains QL-P1.
# For a line L the image LA is a circle through QL-P1
and L* is a conic through QL-P1,
.. both have 4 common points on QL-Cul (one of them QL-P1),
. the Simson line of QL-P1
wrt the further three common points is perpendicular
QL-L1.
# For a side line Li the image Li* is a common circumconic
of the triangles QL-Trx and LjLKLI.
# XA* = X*A collinear with X, QL-P1.
# For X and XA=X* on QL-Cul
. the circumconics of the triangle components through these
two points have a further common point Y on the cubic,
.. X, Y, XA=X*, and QL-P1 lie concyclic,
... YA=Y* is the third intersection of X*XA with QL-Cul.
# For X not on QL-Cul ( XA unequal X*)
. the circumconics of the triangle components
through X and XA have a further common point Y,
. X, X7, Y and QL-P1 are concyclic, X, XA, YA are collinear,
. the circumconics of the triangle components
through X and X* have a further common point Z,
.. X, X*, Z* are collinear.

The bipartite case of QL-Cul:
# The line XA.X* contains QL-P1.
# For a line L the image LA is a circle through QL-P1
and L* is a conic through QL-P1,
. the Simson line of QL-P1 wrt the further three
common points of LA and L* is parallel QL-L1.
# For a side line Li the image Li* is a circumconic of QL-Trx.
Further intersections of these conics lie on QL-Cul
as third intersections of the the lines through QL-P1
and a point of the quadrilateral.
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# XA* = X*A collinear with X, QL-P1.
# For X, XA, X* on QL-Cul
. the circumconics of the triangle components
through X and XA have a further common point Y on the
cubic,
. X, Y, XA, and QL-P1 lie concyclic,
. the circumconics of the triangle components
through X and X* have a further common point
in QL-P1 on the cubic,
# For X, XA, X* not on QL-Cul
. the circumconics of the triangle components
through X and XA have a further common point Y.
. X, Y, XA and QL-P1 are concyclic,
. the circumconics of the triangle components
through X and X* have a further common point Z
. Apparently there are more interesting properties
in the unipartite case.

Best regards Eckart
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Message: #240

Date: 23/9/2013 3:57:26

From: seiichikiri

Subject: colinearity and cyclic sums of quadrangle points

Dear friends,

I observed the following about colinearity and cyclic sums of
quadrangle points.
Cyclic sum means f(p,q,r)+f(q,r,p)+f(x,p,q).

[1] the following points are colinear as QA-L3. Cyclic sums:
(1) QAP1l: 4(p+g+r).
(2) QAP1@: 3(p+q)(q+x)(r*p).
(3) QAP5: (p*q)(g+r)(r+p)(ptq+r)
(4) QAP20: -2(p+q) (q+r)(xr+p) (p+g+r).
(5) QAP22: -8(p*q)(q+r)(xr+p) (p+g+r).
(6) QAP25: 9(p+q) (g+r)(xr+p) (p*tg+r).
(7) QAP26: 18(p+q) (gq+r)(xr+p) (p+g+r).

[2] the following points are colinear. Cyclic Sums:
(1) QAP1@: 3(p+q)(q+r) (x+p).
(2) QAP16: 2(pA2+gA2+xr/2+qr+rp+pq).
(3) QAP19: (p+q)(g+r) (xr+p) (pA2+qA2+xA2+qr+rp+pq) .
(4) QAP31: 4(p+q) (g+r) (r+p) (pA2+gNh2+1x/A2+qr+Ip+pPq) .

We can think that colinear points are derived from 2 points of
the simplest cyclic sums.

Best regards,
Seiichi.
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Message: #241

Date: 23/9/2013 5:08:12

From: yeuemtrondoitb85

Subject: A generalization Brahmagupta’s Theorem

Dear all Member!

Let a quadrilateral ABCD,

let E point and Angle(DEA)+Angle(CEB)=180 deg and DE*EB=EC*EA.
F is midpoint of DC.

EF meet AB at G.

F, I are midpoints of CD,AB respectively.

K,L,M are circumcircle of (EDA), (EIG), (ECB)

Prove that

1- Angle DEA = Angle AGE

2- L is midpoints of KM

I'm not arithmetician, I want you proved and publish it.

Best regard
Dao Thanh Oai

A generalization Brahmagupta’s Theorem.png
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Message: #242

Date: 23/9/2013 5:10:10

From: yeuemtrondoitb85

Subject: A generalization Brahmagupta’s Theorem

Dear all Member!

Let a quadrilateral ABCD,

let E point and

angle DEA + angle CEB = 180 deg and

DE * EB = EC * EA.

F is midpoint of DC.

EF meet AB at G. F, I are midpoints of CD,AB respectively.
K,L,M are circumcircle of (EDA), (EIG), (ECB)

Prove that
1- angle DEA = angle AGE
2- L is midpoints of KM

I'm not arithmetician, I want you proved and publish it.

Best regard
Dao Thanh Oai
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Message: #243

Date: 23/9/2013 10:20:30

From: Chris van Tienhoven

Subject: A generalization Brahmagupta’s Theorem

Dear Dao Thanh Oai,
Your generalization of Brahmagupta's Theorem is very
interesting.
I checked the locus of points with the property

angleDEA + angleCEB = 180 degree.
Surprisingly it is the cubic QL-Cul.
Note that this is a property belonging to a Quadrilateral
(system of 4 random lines) and not to a Quadrangle (system of 4
random points).
When we define a Reference Quadrilateral as a system of 4 random
line, then we can discern 3 x 2 sets of 2 opposite line
segments.
For each 2 sets of 2 opposite line segments (e.g. AB/CD, AC/BD
in your example) we have the rule that the sum of the angles
formed from E to this line segments are 180 mod 180, where the
angles can be negative depending on orientation.
The property for points E that:
*  DE*EB=EC*EA is valid for some selected points on QL-Cul.
The Miquel Point QL-P1 is one of these points!
The property for points E that:
*  Angle BGE = Angle CHE = Angle CEB is valid for another
selection of points on QL-Cul.
Best regards,
Chris van Tienhoven

In a QL there are 3 sets of opposed line segments.
Each point on QL-Cu1 forms an equal top angle per line segment in a set.

Actually the sum of the angles formed from E to this line segments are 180 mod 1:
where the angles can be negative depending on crientation.

QL_P1 DE*EB=EC*EAis valid when E=QL-P1.

QL-Cu1

QL-Cul-BrahmaguptaTheorem-01.png
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Message: #244

Date: 23/9/2013 10:49:25

From: eckart_schmidt@t-online.de

Subject: A generalization Brahmaguptas Theorem

Dear mister Dao Thanh 0Oai, dear Chris,

only a short remark: Points E of a quadrigon with the angle
property <DEA+<BEC=180° lie on a section of QL-Cul.

This will give a new property of QL-Cul wrt a quadrigon as locus
for points X with <P1XP2 + <P3XP4 = 0° or 180°.

Best regards Eckart

< Previous Next — <= Message Index 1 Subjects

Message: #245

Date: 23/9/2013 9:27:34

From: Chris van Tienhoven

Subject: A generalization Brahmagupta’s Theorem

Dear friends,

There are 2 different cubics with the property that

the sum of the angles formed from E to the opposite QL-line
segments are 180 mod 180.

I checked the cubics with the property that Cos[E1]/2 -
Cos[E2]72 = 0.

The first one is the well-known cubic QL-Cul.

The 2nd one is a new cubic QL-Cux with CT-equation:

-cM2 1 nxf2y -c"2mnxyr2+ 1 (bA2m+ af2n - bA2 n - cA2
n) x"\2z+ m(@21+br21-crM21+a*2n->br2n-cr2n) X
yz+ af21myr2z+ (ar21+br21-chr21-Dbr2m nx zA2 +
a2 1 ny zA2

Somehow the equation is not quite symmetric although it is valid
for all 3 QL-Quadrigons.

But it passes through the Plicker Pair of points QL-2Pla and
QL-2P1b and also through QG-P1 (this looks like a separate
point).

The Plucker Pair of points QL-2Pla and QL-2P1lb are easy to
verify that the formed angles are “complementary”0.

See attachment.

Best regards,

Chris
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2 Cubics with points that form “complementary angles” with QL-line segments

QL=Cul

Stein er Line Newton Ljfié'

QL-2Pla W,

QL=2PIb

QL-Cux-01.pdf
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Message: #246

Date: 23/9/2013 9:48:55
From: Eisso J. Atzema
Subject: interesting paper?

Dear Bernard,

In 1937, Jules Marchand also had a paper with the exact same
title in the following less obscure publication by the
University of Lausanne (where Marchand was a professor at the
time):

Recueil de travaux publies a 1l'occasion du quatrieme centenaire
de la fondation de 1'Universite” juin MCMXXXVIII. Faculté des
Sciences (Lausanne, 1937)

I bet this is the same article. There are several libraries in
France that have a copy of the Recueil (Paris, Toulouse,
Montpellier, Dijon) (see Sudoc.fr). I can see if I can order a
copy of Marchand's paper through Interlibrary Loan as there are
at least six libraries in the US that own the Recueil.

best,

Eisso
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Message: #247

Date: 24/9/2013 8:55:37

From: Dao Thanh QOai

Subject: A generalization Brahmagupta’s Theorem

Dear Chris van Tienhoven

Let a quadrilateral ABCD,

let E point and angleDEA+angleCEB = 180 deg and DE*EB=EC*EA.
F is midpoint of DC.

EF meet AB at G.

F, I are midpoints of CD,AB respectively.

K,L,M are circumcircle of (EDA),(FIG), (ECB)

Prove that
1-angle DEA = angle AGE
2-L is midpoints of KM

I'm not mathematicians.

I want you publish it.
Because I don't know QL-cul.
Its is yours

Best regard
Dao Thanh Oai
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Message: #248

Date: 25/9/2013 9:26:11

From: yeuemtrondoitb85

Subject: May be a new property of cyclic quadrilateral?

Dear all Member!

I have a question to you for this problem:

Let a cyclic quadrilateral ABCD and G is circumcircle of (ABCD).
BC meets AD at F.

CD meets BA at E.

H is on EF and GH perpendicular with EF.

Prove that HG is angle bisetor of angle BHD
Maybe a new property of cyclic quadrilateral?

Best regards
Dao Thanh Oai

May be a new property of cyclic quadrilateral.png
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Message: #249

Date: 25/9/2013 11:46:58

From: bernard.keizer

Subject: Precisions concerning the curve QL-Cu1

Dear Eckart,

1) In the unipartite case, for the main QL in fact, B, B', C and
C' are concyclic and the circumcenter is on 3 remarkable
circles: trough QL-P1, B, B' and QL-2P2b, through QL-P1, C, C'
and QL-2P2a and through QL2P2a, QL-2P2b, U and V; on this last
circle, it's the opposite of the incenter of the triangle
QL-P1QL-2P2aQL-2P2b and, as you say, it's one of the excenters
of the same triangle. For the orthogonal QL, this point is the
middle of BC, but I haven't found yet in which conditions these
2 QL's coincide ...

2) If I'm not wrong, in the bipartite case, the points QL-2P2a
and QL-2P2b aren't real ..

3) Do you know a way to draw the inflexion points of QL-Cul in
the unipartite case?

Best regards
Bernard

< Previous Next — <= Message Index 1 Subjects

Message: #250

Date: 26/9/2013 1:35:55
From: Antreas Hatzipolakis
Subject: REFERENCE

Dear Chris

The paper in your reference:

[16] Daniel Baumgartner, Roland Stark, Ein merkwirdiger Punkt
des Vierecks, available at
http://mathematicus.ch/geometrie/empdv.pdf
is no longer available.

Daniel Baumgartner's web site is at:
http://www.geometria.ch/

and the paper is available at:
http://www.geometria.ch/geometrie/empdv.pdf
Antreas
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Message: #251

Date: 26/9/2013 11:22:24

From: bernard.keizer

Subject: May be a new property of cyclic quadrilateral?

Dear Dao Thanh Oai,

For a cyclic quadrilateral, the circumcenter is the orthocenter
of the diagonal triangle.

From the vertices of the orthic triangle of this diagonal
triangle, you see the sides AB and CD under the same angle and
these vertices belong to the cubic QA-Cul ...

You may find demos and developments in Cyclic Quadrilaterals -
The Big Picture Yufei Zhao

Best regards
Bernard Keizer

---In Quadri-Figures-Group@yahoogroups.com, wrote:

Dear all Member!

I have a question to you for this problem:

Let a cyclic quadrilateral ABCD and G is circumcircle of
(ABCD). BC meets AD at F. CD meets BA at E.

H is on EF and GH perpendicular with EF.

Prove that HG is angle bisetor of angle BHD

May be a new property of cyclic quadrilateral?

Best regards

Dao Thanh Oai

V V V V V V V V V V V
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Message: #252

Date: 26/9/2013 12:42:50

From: seiichikiri

Subject: colinearity and cyclic sums of quadrangle points

Dear friends,
Addition (an algebraic QA point derived from QAP17)

(1) QAP17: {qr(2p+qg+r) (-pAr2q°2-pg”3-pgr2r+gA3r-pA2xr°2-pqri2+2972
rN2-prA3+qrN3);,; }.

Cyclic sum =

- (p+q+1) (pA2+p(q+1r) -qr) (q72+q(T+p) -IP) (X" 2+X(P*+q) -Pq) .

(2) QAPX: {p(2p+q+1) (p"2(g-1)"2+p(q-T)A2(Qq+r)-qr(gn2+xr"2)).
Cyclic sum = -3(pA2+p(q+r)-qr) (gA2+q(T+p)-TP) (X 2+1(P+q)-Pq) .

The factor(p+q+r) of the cyclic sum of QAP17 are eliminated.
See the attached Mathematica file.

Best regards,

Seiichi.

>

> ---In quadri-figures-group@yahoogroups.com, wrote:

> Dear friends,

> I observed the following about colinearity and cyclic sums of

quadrangle

> points.

> Cyclic sum means f(p,q,r)+f(q,r,p)+f(r,p.q).

> [1] the following points are colinear as QA-L3. Cyclic sums:
> (1) QAP1: A4(p+qg+rx).

> (2) QAP10: 3(p+q)(g+r) (r+p).

> (3) QAP5: (p+q)(q+I) (I+p) (p+q+T)

> (4) QAP20: -2(p+q) (q+T) (I+p) (p+q+I).

> (5) QAP22: -8(p+q)(q+T) (T+p) (p+q+I).

> (6) QAP25: 9(p+q)(q+T) (T+p) (p+q+I).

> (7) QAP26: 18(p+q) (g+r)(xr+p) (p+g+r).

> [2] the following points are colinear. Cyclic Sums:

> (1) QAP1@: 3(p*q)(q+1)(r+p).

> (2) QAP16: 2(pA2+q/2+x/2+qr+Ip+pq).

> (3) QAP19: (p+q)(q+x) (r+p) (pA2+qA2+x 2+qr+Ip+pq) .

> (4) QAP31: 4(p+q)(q+x)(r+p)(pA2+qA2+1/2+qr+Ip+pq).

> We can think that colinear points are derived from 2 points of
> the simplest cyclic sums.

> Best regards,

> Seiichi.
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(* confirmation of 5 conditions )
(* QAP17 &)
fi[l]l =qr (2p+q+r)
(-p~"2q"*2-pq"3-pq*2r+q”°3r-pf2r*2-pqrr2+2qt2r*2-pr*3+qrn3);
f1[2] =f1[1] /. {p>Qq, q=r, r=>p};
f1[3] =f1[2] /. {p>9q, =T, r>p};
F1=Sum[f1[i], {i, 3}] // Factor // Simplify
f2[1] =f1[1] /. {p~>p+q+r, Q> -q, > -T};
f2[2] = f1[2] /. {p>p+qQ+r,; q->-q, > -r};
f2[3] =Ff1[3] /. {p>p+qQ+I, q->-q, > -r};
F2 = Sum[f2[i], {i, 3}] // Factor // Simplify
f3[1] =f1[1] /. {p=p+qQ+P", q->-r, P> -p};
f3[2] =f1[2] /. {p>p+Qq+r, Q- -r, > -p};
f3[3] =f1[3] /. {p=»p+q+r, q--r, > -p};
F3 =Sum[f3[i], {i, 3}] // Factor // Simplify
fa[1] =fi[(1] /. {p~q, q->r, r->p};
f4a[2] =f1[2] /. {p~>q, q>Tr, r>p};
fa[3] =f1[(3] /. {p~>q, q->r, r>p};
F4 = Sum[f4[i], {1, 3}] // Factor // Simplify
f5[1] =f1[1] /. {p>q, 9> p, r>-p-q-r};
f5[2] =f1[2] /. {p»q, q~p, r>-p-q-r};
f5[3] =f1(3] /. {p~>4q, q>p, r>-p-q-r};
F5 =Sum[f5[i], {i, 3}] // Factor // Simplify
f6[1] =f1[1] /. {p=>-r, q=>-p, P>3p+q+Tr};
f6[2] =f1[2] /. {p>-r, q>-p, r>p+q+r};
f6[3] =f1[3] /. {p>-r, q=>-p, r=>p+q+r};
F6 = Sum[f6[i], {i, 3}] // Factor // Simplify
f7[1] = f1[1] /. {p>-r, q2p+qQ+r, r--q};
f7[2] =f1[2] /. {p>-r, qop+q+r, P> -q};
f7[3]1 =f1[3] /. {p>-r, q>p+qQ+r, r--q};
F7 = Sum[f7[i], {i, 3}] // Factor // Simplify
f8[1] =f1[1] /. {p~>P, 9> -p-q-r, r=>q};
f8[2] =f1[2] /. {p>»pP,q>-p-q-r, r-q};
f8[3] = f1[3] /. (p>pP, q=-p-q-r, r=>q};
F8 = Sum[f8[i], {i, 3}] // Factor // Simplify
(p+q+r) fi[1] /F1-pf2[1] /F2 // Simplify
qf3[1] /F3- (p+q+r) f4[1] /F4 // Simplify
-rf5[1] /F5-qf6[1] /F6 // Simplify
pf7[1] /F7 - (-r) f8[1] /F8 // Simplify
p+q-(p+q+r) f1[1] /F1-qF3[1] /F3 - (-r) f5[1] /F5-pf7[1] /F7 // Simplify

(pra+r) (PP-qr+p(@+r)) (P(@-r)+q(q+r)) (p(q-r)-r(q+r))
p(pP-gr+p(g+r)) (p(q-r)+q(q+r)) (p(q-r)-r(qg+r))
qa(p’-ar+p(g+r)) (P(a-r)+q(q+r)) (p(g-r)-r(g+r))
(p+a+r) (PP -gr+p(q+r)) (P(a-r) +q(@+r)) (pP(q-r)-r(q+r))
-r(p*-qr+p(@+r)) (p(-q+r)-q(g+r)) (p (-q+r)+r (g+r))

q(pz—qr+p(q+r)) (P(@-r)+qg(g+r)) (p(g-r)-r(q+r))

algebraic QA-Point-nb.pdf
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P(PZ*CI"%D(QH‘)) (Pg-r)+q(q+r)) (p(q-r)-r(q+r))
~r(pPP-qrep(@+r)) (P(-q+r)-q(q+r)) (p(-q+r) +r (g+r))
9

2]

(* QAPX x)

fi[1] =p 2p+q+r) (PP (@-r)2+p(q-r)2 (q+r) -qr (q*+r?));
fi1[2] =f1[1] /. {p~q, g1, r>p};

fi[3] =f1(2] /. {p~>4q, g-r, r->p};
F1=Sum[f1[i], {i, 3}] // Factor // Simplify
f2[1] =f1[1] /. {p=>p+qQ+I, q->-q, P> -I};
f2[2] =f1[2] /. {p>p+q+r, Q- -q, ' > -T};
f2[3] =f1[3] /. {p>p+q+r, q>-q, P> -r};
F2 =sum[f2[i], {i, 3}] // Factor // Simplify
f3[1] =f1[1] /. {p>p+q+r, q->-r, r> -p};
f3[2] =Ff1[2] /. {p=>p+qQ+I, q=>-r, > -p};
f3[3] =f1[3] /. {p>p+qQ+r,q->-r, r- -p};
F3 =Sum[f3[i], {i, 3}] // Factor // Simplify
fa[1] =fi[(1] /. {p~4q, g~ r, r->p};

fa[2] =f1(2] /. {p>q, q-r, r->p};

f4[3] =f1[3] /. {p>q, q=>r, r>p};

F4 = sum[f4[i], {i, 3}] // Factor // Simplify
f5[1] =f1[1] /. {p>q, q=p, "> -p-q-Tr};
f5[2] =f1[2] /. {p>4q, =P, r>-p-q-r};
f5[3] =f1[3] /. {p~»q, q=»p, r>-p-q-r};
F5 =Sum[f5[i], {i, 3}] // Factor // Simplify
f6[1] = f1[1] /. {p—>-r, Q> -p, r>p+q+r};
f6[2] =f1[2] /. {p=>-r, Q> -p, r>p+q+r};
f6[3] =Ff1[3] /. {p>-r, q>-p, r>p+q+r};
F6 = Sum[f6[i], {i, 3}] // Factor // Simplify
f7[1] =f1[1] /. {p>-r, q=2p+qQ+r, r--q};
f7[2] =f1[2] /. {p>-r, gq>pP+qQ+r, r> -q};
f7[3]1 =f1[3] /. {p>-r, gq->p+q+r, r--q};
F7 =Ssum[f7[i], {i, 3}] // Factor // Simplify
f8[1] =f1[1] /. {p>Pp,q>-p-q-r, r>q};
f8[2] = f1[2] /. {p>pP,q>-p-q-r, r>q};
f8[3] =f1(3] /. {p>pP,A~>-p-q-r, r>q};
F8 = Sum[f8[i], {i, 3}] // Factor // Simplify
(p+q+r) f1[1] /F1-pf2[1] /F2 // Simplify
qf3[1] /F3- (p+q+r) f4[1] /F4 // Simplify
-rf5[1] /F5-qf6[1] /F6 // Simplify

pf7[1] /F7 - (-r) f8[1] / F8 // Simplify
p+q-(p+q+r) f1[1] /F1-qf3[1] /F3 - (-r) f5[1] /F5-pf7[1] /F7 // Simplify

algebraic QA-Point-nb.pdf
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algebraic QA-Point-nb.pdf
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Message: #253

Date: 26/9/2013 10:07:58

From: Chris

Subject: colinearity and cyclic sums of quadrangle points

Dear Seiichi,
This point QAPX:

{p(2p+g+1) (p"2(q-1)A2+p(q-1)"2(q+r)-q T(qr2+T"2))
is:
QA-P1.QA-P17 A QA-P10.QA-P16 N QA-P18.QA-P21
Accidentally this point is already mentioned in QA/5:

List of QA-Crosspoints in EQF.
Best regards,
Chris
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Message: #254

Date: 27/9/2013 9:05:43

From: eckart_schmidt@t-online.de

Subject: Precisions concerning the curve QL-Cu1

Dear Bernard, dear Chris,

back from some days holiday in Denmark, I have only an
explanation wrt Bernard's second question:

Only now I have seen, that Chris' definition of QL-2P2a,b is not
my use of this points. If we take the first line of the
definition in EQF, Bernard is right: These points are not real
in the bipartite case.

Up to now I interpreted QL-2P2a,b in the sense of the fourth
line as foci of an inscribed conic with center in the
intersection of QL-L1 and QL-L6. In this interpretation you have
to read my messages.

In the bipartite case these foci lie on a perpendicular line wrt
QL-L1 through the intersection of QL-L1 and QL-L6.

I would appreciate, if Chris changes the definition.

These two foci F1, F2 are always real and of significance for
simple "strophoid" constructions for QL-Cul (see earlier
messages) :

If F1, F2 are points on QL-L1 (QL-Cul unipartite), the
intersections of of circles round points M on QL-L1 orthogonal
to the Thales circle about F1F2 cut the line M.QL-P1 in points
of QL-Cul.

If F1, F2 are not points on QL-L1 (QL-Cul bipartite), the
intersections of of circles round points M on QL-L1 through F1,
F2 cut the line M.QL-P1 in points of QL-Cul.

Best regards Eckart
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Message: #255

Date: 27/9/2013 1:57:31

From: Chris van Tienhoven

Subject: A generalization Brahmagupta’s Theorem

Dear Dao,

Unfortunately I am not able to solve your problem synthetically
yet.

Probably when I could I also would find a construction method.
When I would have a construction method I probably would be able
to solve this problem synthetically.

The point(s) E you describe have these properties:

they form supplementary angles with opposite line segments of a
quadrilateral.

EA * EC = EB * ED, where A,B,C,D, are concyclic.

Circumcenters K,M,L of resp. triangles EDA, EBC and FGHI

are collinear and LM=LK.

Condition 1 tells us that point E lies on cubic QL-Cul.
Condition 2 tells us that point E lies on another cubic.
Condition 3 tells us that point E should lie on a curve of 5th
degree.

See attached picture for these curves and how they coincide in 2
points.

The question is how to construct these 2 (or more) points with
these conditions.

Algebraically I can’'t find a way either to solve this problem.
Anyone else with a good idea?

Best regards,
Chris
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A generalization of Brahmagupta’s Theorem

QL=-Cul
Suppl. Angley

K.L, pllinear

There are 2 points in this picture satisfying all 3 conditions.

A generalization of Brahmagupta’s Theorem.pdf
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Message: #256

Date: 27/9/2013 2:02:07

From: Chris van Tienhoven

Subject: A generalization Brahmagupta’s Theorem

Dear Friends,

I explored the new cubic a bit further.

I already told that the equation wasn't symmetric.
Now it appears that it is a sextet of QL-cubics.
They can be constructed in a similar way as QL-Cul.

Construction:

Let L1, L2, L3, L4 be the 4 defining lines of a Reference
Quadrilateral.

Define a pair of opposite QL-line segments = the line segments
on Li, Lj intersected by Lk,L1, where (i,j,k,1l) are elements of
(1,2,3,4).

There are 6 pairs of opposite QL-line segments in a
Quadrilateral (2 pairs per QL-Quadrigon).

Erect isosceles triangles at opposite pair of QL-line segments
with same top-angle.

Define V-circle = circle centered at the toppoint of this
triangle and going through the endpoints of the QL-line segment.
Construct a V-circle-1 at one QL-line segment.

Construct similar V-circles-3 and 4 at both sides of the
opposite QL-line segment.

The locus of V-circle-1 intersected with V-circles-3 and 4 will
produce two different cubics. One cubic will be QL-Cul.

The other one is one version of a sextet of cubics QL-6Cula.
All 6 cubics are making equal/supplementary angles with the
opposite QL-line segments.

They all pass through 5 of 6 vertices of the Reference
Quadrilateral.

Through each vertex of the Reference Quadrilateral are passing 5
versions of QL-6Cul.

They all pass through the Pluecker Pair of Points QL-2Pla/b.
See attachment.

Best regards,
Chris
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/ There are 6 blue cubics, each point making supplementary angles
/ with one of the six opposite QL-line segments.
/ They all pass through 5 of 6 vertices of the Reference Quadrilateral.
/ They all pass through the Pluecker Pair of Points QL-2P1a/b.

The red cubic is QL-Cu1.

QL-Cul-Quasi Isogonal Cubic-60-extraCubics.png
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Message: #257

Date: 27/9/2013 3:32:22

From: Dao Thanh QOai

Subject: A generalization Brahmagupta’s Theorem

Thank you Chris van Tienhoven very very very much!
You can construct converse for this problem.
Step 1-Construct a triangle ABC
Step 2-Construct a triangle ABD
Step 3-Construct C' and \anleCAC'=180@deg-\angleBAD
Step 4-Construct a line through AC'
Step 5-Construct a circle with center A and radii AD*AC/AB
Step 6-The circle meet AC' at E
Step 7-Rename A by E, B by A, C by B, E by C
Note ABCD don't need cyclic
You see it at:
http://data.webdien.com/photo/up/873493f895fd58900b3698809df41a4
d.bmp
or Figure attachment.

Best regard
Dao Thanh Oai

3-Construct a C'
N point with
a

™ \angleCAC'=180
| \ degle .
| g-BAD c
|

=87.62°

N :
: // . \

1-Construct any
triangle ABC B

2-Construct any triangle
BAD

7-Rename A by E; E by C;B by A, C by B.
Note: Don't need ABCD is cyclic

c

4-Construct a line AC'

6-Construct a circle
with center A and
radii AC*AD/AB.
The circle meets AC’
atE

B

Converse construct A generalization Brahmagupta’s Theorem-bmp.png
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Message: #258

Date: 27/9/2013 4:29:05

From: eckart_schmidt@t-online.de

Subject: A generalisation Brahmagupta’s Theorem

Dear Dao Thanh 0Oai, dear Chris,

there is synthetical proof for the first property in the
attachment.

Best regards Eckart
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A generalization Brahmagupta's Theorem
Quadri-Figures Group message #241 (22.09.2013)

Dear Chris van Tienhoven

Let a quadrilateral ABCD, let E point and angleDEA+angleCEB=180 deg and
DE*EB=FEC*EA. F is midpoint of DC. EF meet AB at G. F, I are midpoints of CD,AB
respectively. K,L,M are circumcircle of (EDA),(FIG),(ECB)

Prove that

1-angleDEA=angleAGE

2-L is midpoints of KM

I'm not mathematicians. I want you publish it.
Best regard

Dao Thanh Oai

A synthetical prove of the first property:

Brahmagupta.pdf
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EA-EC=EB-ED < sing-siny=sinf-sind (sine

rule)

p+ef=a+o+y =180°-F—y+ (angle balance for

AGFD and BGFC)

sin(a + /) _ ﬂ and sin(y — ) :E
sin & EI sin

sin(f@+y) sina _sind

sin(y — 3) - sin 3 - sin y

sin(p+@*-§)  sing

—sin(@p+@*+y) B sin ¥

... gives sin(y +0) sin(p+@*) =0

. For sin(y + &) #0 the sum @+ ¢* must be 180°,

(sine rule)

... give with Al = BI

Using 2.:

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

Brahmagupta.pdf
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Message: #259

Date: 27/9/2013 7:08:11

From: Chris van Tienhoven

Subject: Two points on the Newton Line QL-Cu1 revisited

Dear Eckart,

Beautiful construction of a tangent to QL-Cul!

I used your construction for a construction of the tangential of
two conjugated points at QL-Cul without using conics.

So you don’'t have to construct the 4 th intersection point of
two conics.

The tangential of a point at QL-Cul is the intersection point of
the tangent of this point and the tangent of its conjugate at
QL-Cul.

This point also lies on QL-Cul.

Construction Tangential Q of a point P on QL-Cul

Let P* be the Clawson-Schmidt Conjugate of P.

Let Sij be a random intersection point of Li A Lj (i,j are
different numbers from set (1,2,3,4))

Let Sik* be the Isogonal Conjugate of Sik wrt triangle Sij.P.P*.
Let Sil* be the Isogonal Conjugate of Sil wrt triangle Sij.P.P*.
Let Sjk* be the Isogonal Conjugate of Sjk wrt triangle Sij.P.P*.
Let Sjl1* be the Isogonal Conjugate of Sjl wrt triangle Sij.P.P*.
Now Q = the isogonal Conjugate of intersection point Sik*.Sil* 2
Sjk*.Sjl1* wrt triangle Sij.P.P*.

Q 1is the Tangential of P as well as P*.

PQ 1is the tangent in P at QL-Cul.

P*Q is the tangent in P* at QL-Cul.

Best regards,
Chris
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Message: #260

Date: 28/9/2013 6:17:11

From: Chris

Subject: Two points on the Newton Line QL-Cu1 revisited

Dear friends,

Here is a simple method to construct the tangents at the 6
vertices Sij to the cubic QL-Cul.

The tangents at Sij to QL-Cul are the reflection of the diagonal
Sij.Skl in the (internal or external) bisector of lines Li,Lj.
i,j are different numbers from the set (1,2,3,4)

Best regards,
Chris
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Message: #261

Date: 28/9/2013 6:44:33

From: Chris

Subject: A generalization Brahmagupta’s Theorem

Dear Dao, dear friends,

Thanks for the converse construction method.

This made it possible to me to verify that the SuperConjugate of
point E has exactly the same properties as E itself:

* supplemetary angles with QL-line segmants

* EA*EC = EB*ED

* K,L,M are collinear

SuperConjugate =

* Clawson-Schmidt Conjugate, as well as

* Isogonal Conjugate wrt the Orthic Triangle of the QL-Diagonal
Triangle of ABCD, as well as

* Isogonal Conjugate wrt any Component Triangle of the
Quadrilateral defined by ABCD

It would be wonderful to find a simple construction of these two
special points from basic points A,B,C&D and to find their
coordinates.

Like you observed ABCD doesn't have to be cyclic at all.

It looks like this is a special property at the level of a
Quadrigon.

See:
http://www.chrisvantienhoven.nl/index.php/quadrigon-objects.html

Best regards,
Chris
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Message: #262

Date: 28/9/2013 4:40:47

From: eckart_schmidt@t-online.de

Subject: A generalization Brahmagupta’s Theorem

Dear Chris,

for a quadrigon the two "SuperConjugate" points E and E' on
QL-L1 lie symmetric to QA-P1, that means E and E' are the foci
of an inscribed conic with center in the centroid of the
quadrigon.

Let the lines E.QL-P1 and E'.QL-P1 cut the cubic in further
points F and F', and the lines E.E' and F.F' cut the cubic in
E'' and F'', then then E, E'', F', F'" and E', E'', F, F'' lie
concyclic

Best regards Eckart
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Message: #263

Date: 29/9/2013 11:01:31

From: eckart_schmidt@t-online.de

Subject: Two points on the Newton Line QL-Cu1 revisited

Dear Chris,

& QL-Cul revisited:
I think, there is a further property for QL-Cul:
QL-Cul is the locus of points P,
for which the second intersection of the circles through P,
L1AL2, L3AL4 and P, L2AL3, L4AL1 are Clawson-Schmidt Conjugates.

Best regards Eckart
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Message: #264

Date: 29/9/2013 11:14:20

From: Chris

Subject: Two points on the Newton Line QL-Cu1 revisited

Dear Eckart and friends,

I think I will have to rewrite the EQF-page of QL-Cul.
There are so many additions!

There remains this open question:

What are the coordinates of the inflexion points?
Bernard G, do you got a solution for this?

Best regards,
Chris
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Message: #265

Date: 29/9/2013 11:21:26

From: Bernard Gibert

Subject: Two points on the Newton Line QL-Cu1 revisited

Dear Chris,

>> There remains this open question:
>> What are the coordinates of the inflexion points?
>> Bernard G, do you got a solution for this?

when the class is 6 (non singular cubic) there are 9 inflexion
points and 3 are real, hence no chance to find them!

Best regards
Bernard

PS: if you rewrite the QL-Cul page, it would be good to speak of
focus and its polar conic...
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Message: #266

Date: 30/9/2013 10:19:57

From: Chris

Subject: A generalization Brahmagupta’s Theorem

Dear Dao, Eckart and friends,

Thanks Eckart.

This actually defines the Brahmagupta's points E and E' in a
Quadrigon (4-gon).

They can be constructed now like this:

1. Given 4 consecutive points P1,P2,P3,P4 connected by 4 lines
L12, L23, L34, L41.

2. Construct the Newton Line (QL-L1) of the Quadrilateral
defined by L12,L23,L34,L41.

3. Construct the Quadrangle Centroid (QA-P1) of the Quadrangle
defined by P1, P2, P3, P4. This point lies on the Newton Line,
4. Construct the inscribed Conic within the the Quadrilateral
defined by lines L12,L23,L34,L41.

5. Construct the foci of this conic. They are Brahmagupta's
points E and E'.

Regarding 4., this an easy way to construct an inscribed conic
in a Quadrilateral knowing its Center (per definition on the
Newton Line).

1. Determine Centerpoint Ce on the Newton Line of Quadrilateral
L1.L2.L3.L4.

2. Let Ca be the Anticomplement of Ce wrt some QL-Component
Triangle L1.L2.L3.

3. Let Pe be the Isotomic Conjugate of Ca wrt QL-Component
Triangle L1.L2.L3.

Pe is the Perspector of the inconic of QL-Component Triangle
L1.L2.L3.

4. The traces of Pe on L1.L2.L3 lie on the inscribed conic we
are looking for.

5. Also the Reflections of the traces in Ce lie on the conic we
are looking for.

6. With these 6 points we can construct the conic.

The question stays open: what are the coordinates of the
Brahmagupta's points?

I already had a try, but it is not easy to calculate the foci of
a given conic.

Anyone can help?

Best regards,

Chris
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Message: #267

Date: 30/9/2013 1:36:22

From: eckart_schmidt@t-online.de

Subject: A generalization Brahmagupta’s Theorem

Dear Chris,
The coordinates of the points E are horrible (see attachment).

Best regards Eckart
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A generalization Brahmagupta's Theorem
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A1’ s2a'1mn?-2a’b?Imn’-12a A 1mn’-8b*cZ1mn®+8c 1mn? +

a*mn?-a?b?m?n?-3atmin? -4’ mdnisactmintap? 2 1n-act1nd

2a’
\/[—4- (2a212m2+2b212m2—c212m2—a212mn—3b212mn+c212mn+

gb’cmn’-8c*mn®+4a’Pnt-ap’ 4t n?) /(FL@+m-2n) (m-n)n) |+

2 2

1 2a%
—\/[- +(2a°12m*+ 202 Pm* - 2 1Pm* -2’ P mn-3b* ®mn+c? PPmn+
c
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a’lm’n-5b21m*n+c?lm®n+b*1®n?-5a1lmn*+7b*1lmn’+ c*1mn’ -
m’nfs2b?mn’+2cm®n?s2a%1n’-2b%1n*-2c21n*+2a%mn® -
thmna—6czlnn3+4c2n")"2/(21:"12 (1+m—2n)2(m-n)1n2)-
(4a*1*m*-4a’b* 1*m* -3a’c? 1*m? -b* 2 1*m* + c* 1’ m* - 43" 12 mn+
42’b?12mn+4a2c?1?mn+2b2c21?mn-2c*12mn-4a1m*n+4a2b?1m?n+
10a’c?1lm’n+4b?c®1lm’n-4c*1lm’n+a®1®n’-a?b*1°n?*-b*?1°n? +
c*1’n*+2a*1mn*-2a’b?*1mn’-12a’c*1mn’-8b2c*1mn®*+8c*1mn? +
a'mni-atp’min?-3atcEmn?-4bn’cmnsactminle4b?c?1ln-4ct1nd
sb’c’mn’-8c'mn’+4a’?nt-ap’ Pt +actn?) /(*1(Q+m-2n) m-n)n)-
(-(2a°1m* +20* ’m* - ’m* -a’ P’mn-3b"’mn+c*’mn+a’lm’n-
sb21lm’n+c?1lm’n+b?1®n’-5a°1Imn’+7b%1mn®+c?1mn®-
a?m’n’+2bm’n’+22m?n’+2a’1n - 20’10 -2 1n v 2a%mn’ -
2b1mn3-6c2mn3+4c2n‘)"3/(c513 (L+m-2n)3 (m—n)gna)—
(8 (2a*1°m* +2a°b* 1’ m* -2 c* 1’ m* -a* I’mn-3a’b> ’mn+a’c® *mn +
a*lm’n-s5a?p?’lmn+a’cIm’n+a’b?1®?n’-5a*1mn®+7a’b?1mn®+
Zoa*mints2a’p®min?+2acAmn?e2a*1n?-2a%b% 10’ -
2a°c?1n*+2a%mn*-2a’b’mn’ -6a’ c*mn’+ 42’ c?nt)) /
(*1(l+m-2n) (m-n)n)+ (4 (2a°1*m* +2b* 1w’ -’ 1’m’ -2’ 1®mn -
3b21’mn+c?1®mn+a’lm®n-5b21mn+c?1lm’n+b?1?n*-5a’1mn’+
7b?lmn*+c?lmn’-a’m’n?+2b®m’n’+2c?m?n?+2a’1n®-2b71n% -
21n*+2a’mn’-2b?mn’ -6’ mn’ +4c?n?) (421w’ -aa’b? 1Pm’ -
3a?m - PP+ ’m* -42a* P mn+4a’b* P mn+4a’c? Pmn+
2b®c?1’mn-2c*1’mn-4a1m’n+4a’b’1m’n+10a°c?1m’n+
a*1lm®n-4c*1mn+a*1’n®-a’b? 1’n* -0 1 n?+ * 1P n? 4+ 2a% 1mn? -
2a?b?1mn?-12a’c?21mn?-8b>c?1mn?+8c*1mn?+a*m*n?-a2b’m?n? -
3a’?cdmn’-ap’cm’n’+ac*m®n?+ab’c?1n’-4c%1n’+8b0% P mn® -

g8c*mn’+4a’c*n®-ab’ P nt+acn®)) /(17 (1+m-2n)° (m-n)znz))/

a?clmn

2

[4\/[2:2 + (227 1Pm 207 1m’ - c*1?m’ - 2> ’mn-3b*1*mn+c? Pmn+
a?lm’n-5b?1lm’n+c?lm’n+b?1%n*-5a’Ilmn®+7b%1mn+c?1mn? -
a’m’n?+2b’m’n*+2c2mn?+2a’ln®*-2b21n*-2c?1n*+2a’mn’-
2b’mn’-6c’mn’+ac’n’)~2/ (4c*1? (1+m-2n)? (m-n)*n?) -

(a4a*1’m*-4a’b? 1?m* =32 1’ m* -b* A P’ + c* 1¥m® - 4a% 1P mn +

4ap?’1’mn+4a’c?1®mn+2b 12 mn-2c*1>mn-4a*1m*n+
4a’b’1lm*n+10a’c1lm’n+4b’c?Im’n-4c*1m’n+a®1?n’ -
a?b?1’n’-b’c?1®n?+c*1%n*+2a*1mn*-2a’b?1mn®-12a’c*1mn’ -
gb’c?lmn’+8c*lmn’+a*m’n’-a’b?’m’n*-3ac*m’n’ -
ap’cmn’sactmn’rabp’cC1n’-act1n’ s 8P Emn’-8cmn®+

4alczn4-4b2c2n4+4c4n“)/(c“l(1+m—2n) (m-n) n)]]]},

{x::7(23212m2+2b212m2—c2lzmz—azlzmn—szlzmn+c212mn+azlmzna
5b21lmin+cilmin+b?1%n?-
5almn’+7b*1mn®+c’1mn’ -
a’m’n’+2b®m’n+2cmPn’ +
2a’ln’-2b1n*-2c%1n%+
2a’mn®-2bmn®-6c2mn®+
4c2n4)/(4c21(1+m72n) (m-nyn) +
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2
2\/[1—31+ {23212m2+2b212m2—c212m2—3212mn—3b212mn+c212mn+
a?lmn-5b21m*n+c?1lm®n+b*12n2-5a21mn®+7b*1mn?+c?1mn?-
Zm2n?+2b2m®n?+2c?m?n?+2a%2ln®-2b21n*-2c21n*+2a%mn?-
2Iszn3-6c2mn34-44:2n")"2/(4-c"12 (L+m-2n)? (m-n)znz) =
(4a°1*m’-4a’p? 1’m* -3a° * ’m’ -b* 2 1*m? + c* 1’ m* - 42" I>mn +
4a’b’’mn+4a’c?®mn+2bc??mn-2c*1?>mn-4a%1m’n+
4a’b’1lm’n+10a’clm’n+4ab*c?1mn-4c*1m*n+a*12n -
a’b?12n?-b?c?12n?+c*1%2n?+2a%1mn? -2a2b?Imn?-12a’c? 1mn? -
gb’c’Ilmn’+8c*1lmn®+a*m’n?-a’b’m*n*-3a>c?m’n? -
ap’cmn’sac’m®n’sab’ln’-act1n® 82 mn’-8c mn®+

4a’c*n*-4p*cnf+actn®) /(c*1(1+m-2n) (m-n)n)|-

2

z\/[—zc—i+ (Zazlzm2+2b2lzmz—czlzmz—azlzmn—ahzlzmn+c212mn+
a’lm’n-5b21mn+c?lm®n+b?1%n®-5a21mn’+7b1mn’+c?1mn? -
Zm2n?+2b?min?+2ctm?n?+2a%1ln®-2b21n-2c21n+2a%mn’ -
szmns-Sszns+4czn“)"2/(2c“12 (1+m—2n)2(m-n)2nz) -

(42’ *m’-4a’ b’ 1’m* -3a°* ’m* - b’ I*m* + c* I’ m* 43" I’mn+
4a’b’1’mn+4a’c?1®?mn+2b°c?1?mn-2c*1’mn-4a*1m*n+4a’b*1m’n+
10a’c?1lm’n+4b’c?1lm’n-4c®1m’n+a®1*n’-a’b*1°n*-b*? 1°n’ +
A1Pnfsr2a*1mn®-2ap?Imn’ 122 A 1mn’ -8b*c21mn®+8c 1mn? +
a*m’n?-a’b’m?n’-3a%c*m’n?

—ap’dmniractmPn’ s 402 1n’ -4t 1y
gb*c?mn®-8c*mn®+4a*c?n®

-ab*c?n*+4acn®) /(<"1 (1+m-2n) m-n)n)+

(-(Zaz1lml+2b2lzmz-czlzmz-a2lzmn-3b212mn+c212mn+azlm2n—
5pP1lm’n+c?lm’n+b?1?n’-5a1mn’+7b%1mn’+c?1mn®-
a?m’n®+2b®m®n*+2cmin?+2a%1n®-2b21n*-2c?1n*+2a*mn’® -
Zblmr13-Gczmn3+tl-c2n“)"3/(cﬁl3 (L+m-2n)3 (m—n)gna) -

(8 (2a*1?m?+22%b* 1’ m* -2’ c? I’ m* -a* 1’mn-3a’ b’ ’mn+a’c* ’mn +
a1m?n-5a2b?1lm?n+a’c?lm®n+alb?1?2n?-5a%1mn?+7a’b?1mn?+
a?cllmn?-a*m®n?+2a’b?m*n?+2a2c2mn?+2a*1n®-2a%b%1n?-

2ac?1n*+2a*mn*-22%b*mn’ 62’ *mn’+ 4% *nf)) /

(¢*1(Q+m-2n) (n-n) n) + (4 (22° 1w +2b* 1’ m* - > 12w’ -a* 1>mn -

3b21’mn+c??mn+a’Im®n-sb?1m’n+ 2 1m’n+b?12n-5a%1mn’ +

7b%1mn’+clmn’—a’m’n+2b®m*n’+ 23 m®n?+2a%1n® - 20710 -

2:21n3+Zazmn3—2b2mn3—5c2mn3+4c2n4) (4a412m2—4azb212m2—

3a%c?1’m -b*c?1?m +c*1?m* -4a* 1’ mn+4a’b* 1’mn+4a’ 2 12mn +

2b2c21?2mn-2c*12mn-4a"1m’n+4a’b?1im’n+10a2c21min+

4p*c1m®n-4c*Imn+a*1?2n?-a2b?12n?-b?c?12n?+ c*12n?+2a* 1mn? -
2a’b?1lmn?-12a’c21mn?-8b2c?1lmn®+8c*1mn?+a*m?n?-a?b?m?n?-
3a’cm’n’-ab’cEminl+actm®n’+ab?c?ln®-ac*1n®+ 802 2 mn® -

g8c*mn’+4a’c*n*-ab’*nt+acn®)) /(1 (1+m-2n)2 (m—n)znz))/
231 242 2 242 2 242 2 292 272 272

4 —2+(Zalm+2b1m-c1m-a1mn—3b1rnn+c1mn+
c

a?lm’n-s5b?1lm’n+c?Im’n+b?1%n*-5a’Ilmn®+7b%1mn’+c?1mn? -
a’m’n?s2b0’m®n?s22mn?+2a%1n’ -2b%1n*-2c%1n* s 2a%mn® -
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szmng-sczmn3+4c2n“)"2/ (tl-c"12 (L+m-2n)? (m—n)znz) =
(42" 1’m*-4a’p? 1Pm? 32 1?m’ -b? @ PP’ + c* 12’ - 42" 1P mn +
4a’bp’’mn+4a’c?®mn+ 20 ?mn-2c*1?mn-4a*1m’n+
4ap?1m*n+10a2clmn+4bictlm’n-4c*1m®n+a*12n? -
a?b?1?n?-b2c?12n?+c*1%n?+2a%1mn?-2a%b?1mn?-12a%c?1mn? -
gb’c’lmn’+8c*1lmn’+a*m’n’-a’b?’m*n’-3a*c’m’ n? -
4ap’cm’n’+d4c*mn?+4b?cF1n’-4c*1n’+8b7cImn®-8c*mn® +

4atcn®-4b*cntvacn?) /(<"1 (1em-2n) (m-n) n)J]]},

{x::-(Zaz12mz+2b212m2—czlzmz—azlzmn—Bbz12mn+c212mn+azlmzn-
5b21m’n+c2lm®n+b212n?-
5a2lmn?+7b21lmn+clmn?-
a?m’n?+2b2m*n?+2cim?n?+
2a?ln®-2b%1n*-2c%1n%+
2almn®-2b2mn-6cZmn®+
4czn4)/(4c21 (L+m=-2n) (m-n)n) +

1 2a%

;\/[?+ (22°1?m*+ 202 12w’ - 212w -a* 1*mn-3b2 1 mn+c* mn+
a?lmn-5b1mn+c?lm’n+b’1®>n*-5a°1Imn’+7b*Lmn’+c*1mn? -
Zm’n?+2b’mn s 22 m®n?+2a’1n®-2b021n-2c%1n 4 2a%mn’ -
2I:J1rr|n3—6czlnn3<-4c2r|")“2/(rflc‘°l2 (L+m-2n)2 (m-n)znl) -

(4a°1®m’-4a’b* 1’ m* -32° * 1w’ -b* * 1*m’* + c* 1°m* - 42" I’ mn +
4a2b?12mn+4a2c?1?mn+2b2c21?2mn-2c¢*12mn-4a%1m?n+
4a’bp’1m’n+10a’c1lm n+4b’c?1m’n-4c*1m’n+a®1?n’ -
a’b?1’n’-b*c?1®n*+c*1®n*+2a%1lmn’ - 22’ b’ Ilmn’ -12a’c? 1mn® -
sb’c?1lmn’+8cImn’+a*mn’-a’b’mn?-3a’c?mn? -
a’cmn’sac*mn’rab’ln’-4act1n®+8b2Emn®-8c mn®+

4a2c2n4-4b2c2n4+4c4n4)/(c‘l (L+m-2n) (m-n)n)| +

2
2\/[-2:2 +(2a°1Pm*+ 202 12w - 212 m -2 >mn - 36> Pmn+c? Pmn +
a®lm*n-5b2Im’n+c?Im®n+b?®1?n*-5a21mn*+7b%1mn’+c?1mn? -
a’m’n?+2b'm’n’+2cm?n?+2a%1n®-2b%1n*-2c?1n*+2a’mn® -
2b’mn®-6c’mn®+4c?n®)r2/ (21 (L+m-2n)% (m-n)? n?) -
(4a®1*m* -4’ b*1’m* -3a’c* ’m* -b*  I®m* + c* I’ m* -4a* *mn +
4a’b’1’mn+4a’c?’mn+2b*c*?mn-2c*1’mn-4a*1lm’n+
4a’b’1lm’n+10a’c2lm’n+4ab’c?1lmn-4c*1m’n+a*12n -
a’b? 1’ n*-bp’ 1’ n*+ * 1P n’+ 22" 1Imn*-2a%b? 1mn? -12a° c?1mn? -
gb’c’Imn’+8c*Imn’+a*m’n’-a’p’m®n’-3a>c*m’n’ -
ab’cm’n’+ac*mn?+ab’ln’-act1in’+ 802 mn®*-8c*mn’ +
4a’c’n*-4b’c?n+4cn?) /(c*1(l+m-2n) (m-n)n)+
(-(2a*°1*m?+ 202 12w - F1*m?* -2’ ’mn-3b*1*mn+c? PPmn+a’lm’n-
sbP1lmn+c2lmn+b®1’n?-5a21mn?+7b%1mn?+c®lmn®-
a?m®n?+2b2m*n?+2ctm®n®+2a?1n®-2b%1n*-2c%1n*+2a%mn®-
2b?mn’-6c*mn*+4c?n) 23/ (f 1 (Lem-2n)% (m-n)?n’) -
(8 (2a*1*m*+2a°b*1*m* -a* c*1°m* - a* 1*mn-3a’b* I’mn+a’c® 1*mn+

a*1m’n-s5a’b’Im’n+a’c?Im’n+a’b?1’n*-5a*1mn®+7a’ b’ Lmn’+
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a?c?1imn’-a*mn?+2a’p’m*n’+2a°cmin?+2a*1n*-2a’b% 10’ -
2a*c?1n*+2a*mn®-2a’b*mn’-6a* *mn’+ 422 c?nt)) /
("1 (1+m-2n) (m-n)n)+ (4 (2a°1m* +2b* 1w’ - c* 1?m’ - a* 1%mn -
32 12mn+c2Pmn+a2lm®n-5b21mn+c?lmn+b212n?-5a21mn?+
7b2lmn?+c2lmn?-a?m®n?+2b2mn?+2c¢im?n?+2a21n®-2b21n3-
2c1n*+2a’mn’-20’mn®-6c’mn’ +4c?n®) (42 17n’ -4 b7 1P’ -
322 1?m-b? 2 1Pm+c*1?m* -4a* 2mn+da’b? ’mn+da’c? Pmn+
2b2c21?mn-2c*1?mn-4a*1m’n+4a’b’1m’n+10a2c21m’n+
ap*c?1m®n-4ct1mn+a* 1?’n®-a?b? 1’0’ -b’c? ¥ n?+ c*1%n*+2a* 1mn? -
2a’b?1mn®-12a’c?1mn*-8b’c?1mn?+8c*Imn’+a*m*n? -a’b’m’n’ -
3a’cmin’-ab’mn?+ac*m®n?+ab’c?1n®-4c1n+8b c?mn® -
gctmn®+rd4a*cin’-ab*cinteacin®)) /(cf 12 (Lem-2n)2 (m—n)znz))/
2a?
[4\/[?+ (Zaz12m2+2b212m2—c212m2—3212mn—3b212mn+c212mn+
a’lm’n-5b21mn+c?lmn+b?12n®-5a21mn?+7b*1mn’+c®1mn? -
2min?+2b?m®nt+2c2min?+2a21n’-2b21n%-2c21n*+2a%mn’ -
2b?me’-6cimn’+4c?n*) 22/ (4 12 (L+m-2n)? (m-n)?n?) -
(4a*1’m*-42°b* 1’m* -3’ 1w’ -b* > I*m* + c* 1°m’ - 42" 1*mn +
4a’p*1’mn+4a’c?1®mn+2b°c?1®>mn-2c*1*>mn-4a*1m’n+
4a’b’1lm’n+10a’c*lm’n+4b’c’1Im’n-4c*1lm’n+a*1?n® -
a?b?1?’n’-bp 2 1Pn’+c*1®’n’+2a1mn?-2a°b*1mn* -12a*c? 1mn® -
gb’c?1mn?+8c*1lmn®+a*m®n’-a’b*m®n®-3a°c?m’n?-
ap*ciminisactmint+abiln®—act1n®+8b2Emn®-8c*mnd+

n

4a*c*n*-ab’An*vactn®) /(*1(lem-2n) (m-n)n)

that are the searched E - pointy, two- points are not real.

Eckart Schmidt
http: // eckartschmidt.de
eckart_schmidtet - online.de
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Message: #268

Date: 30/9/2013 2:38:55

From: Dao Thanh QOai

Subject: A generalization Brahmagupta’s Theorem

Dear Chris van Tienhoven an Eckart!

Thank to you very much! (I want chat many word but my english is
not good)

You can see reference: Ellipse with two foci tangent pedal
circle and tangent three side of a triangle at here: http://www.
artofproblemsolving.com/Forum/viewtopic.php?f=47&t=554936.

Maybe giving to you your idear about ellipse tangent fouf sides
quadrilateral.

Best regard
Dao Thanh Oai
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Message: #269

Date: 30/9/2013 3:02:46

From: Chris van Tienhoven

Subject: Precisions concerning the curve QL-Cu1

Dear Eckart,

To quote Shakespeare: “There is something special in Denmark”
(statement a bit adapted by me).

QL-Cul has real brain teasing aspects.

You are right, the foci of the inscribed conic with center
QL-L1AQL-L6 can be on QL-L1 as well as the perpendicular line
wrt QL-L1 through QL-L1AQL-L6.

My analyses is as follows.

The foci of a conic -when it is an ellipse- always reside on the
main axis.

The main axis of the inscribed conic with center QL-L1AQL-L6
obviously can coincide with QL-L1 as well as its perpendicular
line through QL-L1AQL-L6 (depending on the shape of the
Reference Quadrilateral).

That's why the described foci can reside on alternate lines.

I am wondering if the following is true: An ellipse has 4 foci,
2 of them real, 2 of them imaginary. Maybe others can confirm or
correct this.

(just like 2 circles always have 4 intersection points, 2 of
them real or imaginary and 2 of them always being the imaginary
intersection points at infinity)

This would also explain why it is so difficult to define a
simple method for constructing the foci of an ellipse unless you
know which axis is the main axis.

When my conjecture is right, then the foci on QL-L1 as well as
the foci on the perpendicular line through QL-L1AQL-L6 are both
valid, although per pair alternately real and imaginary.

My conclusion is anyway that they are not identical points
because they reside on different lines and have distinct
coordinates.

That’s why I am reluctant to give them a corporate name.

But thanks to your correct comment I will make a remark about
the special character of QL-2P2 in EQF regarding being focus orx
not.

If you have another opinion please let me know. I am open
minded.

Best regards,
Chris
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Message: #270

Date: 30/9/2013 5:13:41

From: bernard.keizer

Subject: Tangential quadrilateral well known properties?

Dear Chris, dear Eckart, dear friends

May be you remember this problem with ABCD circumscribed
quadrilateral, forming the tangential quadrilateral of a cyclic
quadrilateral PQRS in circle center O, M, N, M' and N' middles
of the sides of the first one.

We have to prove that MN cuts QS in a point K on a parallel
through 0 to PR (and the same with M'N' cutting PR in a point K'
on a parallel trough O to QS).

I first tried the idea of Eckart with the polar coordinates of P
(cosP, sinP), but it's rather boring ...

The well known property asked by Chris is that the tangential QL
and the cyclic QA have the same diagonal triangle EFG self polar
wrt the circle (AC, BD, PR and QS cut in a point G and the
inverse of G wrt the circle is the Miquel point of the inscribed
QL). O is on the Newton Line of the tangential QL.

In fact, the property is true for a conic and is mentioned in
EQF for the quadrangle formed by the 4 contact points of the
inscribed parabola QL-Col tangent to 4 lines forming it's
tangential QL.

So, OKGK' is a parallelogam ...

Despite all my efforts, I'm not able to find a synthetic proof
of this property and I didn't find any reference ...

Could someone help me?

Best regards
Bernard Keizer
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Message: #271

Date: 01/10/2013 9:02:53

From: eckart_schmidt@t-online.de

Subject: Precisions concerning the curve QL-Cu1

Dear Chris,

I don't know, whether I have understood your last message. Even
if it is possible, to consider 4 foci for a conic, there will be
no common sight of the uni- and bipartite case of QL-Cul. For
example wrt the "strophoid"-construction: On the one hand we
need circles centered on QL-L1 through the foci of the inscribed
conic with center QL-L1 A~ QL-L6, on the other hand we need
circles orthogonal to the Thales circle about these foci.

I would prefer to define QL-2P2a,b as the addressed foci, for
QL-Cul is isogonal invariant wrt the triangle with the vertices
QL-P1 and these foci (independent whether the foci are on QL-L1
or not).

Another point: Even if Bernard gives no chance in calculation,
some remarks wrt the inflexion points of QL-Cul (see
attachment):

. QL-Cul and QL-Cu2 have the same inflexion points
(see Bernard's paper 8.1).

.. The three inflexion points Wi lie collinear on a line L,

. The Clawson-Schmidt Conjugate (QL-Trl) of L is a circle
through QL-P1 and the isogonal conjugate of L (see above)
is a conic through QL-P1. The three intersections Vi
unequal QL-P1 are points on QL-Cul.

. The tangentials of Vi wrt QL-Cul are their QL-Trl images,
which are the inflexion points Wi. So the inflexion points
are the tangentials of its QL-Tfl image.

. The Simson line of QL-P1 wrt the V-triangle
is perpendicular QL-L1.

. The normal at Vi
contains the intersection of the tangents in Vj, VK.

. The normal at Vi
contains the intersection of the tangents in Wj, Wk.

... The normals at Vi, Vj, Vk have a common point.
What about this point???

Best regards
Eckart
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Message: #272

Date: 02/10/2013 10:27:08

From: eckart_schmidt@t-online.de

Subject: Tangential quadrilateral well known properties?

Dear Bernard,
there is even not a synthetic proof, but a
Mathematica-calculation in the attachment wrt your problem for

an inscribed conic.

Best regards Eckart
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Dear Bernayo,
wirt your message "Re: Tangential guadsloteval well kinown propesties?!:

Dear Chris, dear Eckart, dear friends

May be you remember this problem with ABCD circumscribed quadrilateral, forming the tangential
quadrilateral of a cyclic quadrilateral PQRS in circle center O,M,N,M' and N' middles of the sides of
the first one.We have to prove that MN cuts QS in a point K on a parallel through O to PR (and the
same with M'N' cutting PR in a point K' on a parallel trough O to QS).

I first tried the idea of Eckart with the polar coordinates of P (cosP,sinP), but it's rather boring...

In fact,the property is true for a conic and is mentionned in EQF for the quadrangle formed by the 4
contact points of the inscribed parabola QL-Col tangent to 4 lines forming it's tangential QL.

So, OKGK' is a parallelogam...

Despite all my efforts, I'm not able to find a synthetic proof of this property and | didn't find any
reference...

Could someone help me?

Best regards

Bernard Keizer

v here b not a syntretic proof, but a calewlation un CT -covrdinates for an
The guodyigon:

P1:={1,0,0)};P2:=(0,1, 0};P3:={0, -n, m}; P4:={(n, 0, -1}

Let Z be the center of o nseribed conde on the Newton line of a guadiigon
withv parameter k

Im-1n-mn- (Im+1ln-mn)x
Z::{K, 3 }
Im-1n+mn

. then the Brianchon polnt T of the conle wit the reference triangle U the
wotomic conjugate of the anticomplement of Z:

Ti={mn(n+1lx) (-m-1x+mx), In(mslx-mx) (-m+n+mx), -1m (n+1x) (-m+n+mx)}
This gives the contact pointy

Pi={-m(n+1x), 1l (-m+n+mx), 8}

S:={n(-m-1x+mx), @, -1 (-m+n+mx)}

Q:={8, -n (-m-lx+mx), -m (n+1x)}

Analogue yow get the Brianchon point T' of the conic wirt the reference trian
gle P2 P3 P1P2/P3P4

T':={mn(n+1x)(—m+n+mxh
Sin(mP-mn+n?- (-1m+2m?-1n-mn) <+ (12 -1mem’) x*), Im (n+1x) (M+1lx-mx)}

Keizer-01-nb.pdf
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This gives the contaet pount
R:={-mn(-m+n+mx),In(n+lx), -Im(m+1x-mx)}
The nfersection K of QS and MN iy

K:={-n(-21m(m-n)-(l-m) (Ilm-1n-mn)x),

-n (—12m—1m2+12n+m2n— (1-m) (Am-1n-mn)x), -(2Im-1n-mn) (Im-1n+mn)}
The potnts of infinity of PR and OK are the same
{2mn—2n2+ (Im-1n-mn)x, lm-1n-mn+2n®- (Im-1n-mn) x, -lm+1ln-mn}

So- PR and OK are parallel.

Best regavds Eckort

Keizer-01-nb.pdf
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Message: #273

Date: 03/10/2013 9:28:42

From: eckart_schmidt@t-online.de

Subject: Two points on the Newton Line QL-Cu1 revisited

Dear friends,

sorry there is something wrong in my message #263. Correct is:
For every point P in the QL-environment the second
intersections of the circles through P, L1AL2, L3AL4 and P,
L2AL3, L4AL1 are Clawson-Schmidt Conjugates (QL-Tf1).

If P is a point on QL-Cul and P' its QL-Tfl image and Q, Q' the
intersections of the circles, then these points on QL-Cul give a
quadrigon PQP'Q' with the same point QL-P1, the same line QL-L1
and the same cubic QL-Cul as the reference quadrilateral.

Correcting my message the following must hold:
QL-Cul is the locus of points P, for which the second
intersections of the circles through P, L1AL2, L3AL4 and P,
L2AL3, L4AL1 are
. 1sogonal conjugate wrt a QL triangle component,
. or isogonal conjugate wrt the triangle with the vertices
QL-P1 and the foci of the inscribed conic
with center QL-L1AQL-L6,
. or isogonal conjugate wrt the orthic triangle
of QL Diagonal Triangle,
. or QG-Quasi Isogonal Conjugate (QG-Tf2)
wrt a quadrigon component.

Best regards Eckart
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Message: #274

Date: 03/10/2013 10:42:14

From: eckart_schmidt@t-online.de

Subject: A generalisation Brahmagupta’s Theorem

Dear Dao Thanh 0ai, dear Chris,
I have completed my synthetical proof, see attachment.
Best regards Eckart
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A generalization Brahmagupta's Theorem
Quadri-Figures Group message #241 (22.09.2013)

Dear Chris van Tienhoven

Let a quadrilateral ABCD, let E point and angleDEA+angle CEB=180 deg and
DE*EB=EC*EA. F is midpoint of DC. EF meet AB at G. F, I are midpoints of CD,AB
respectively. K,L,M are circumcircle of (EDA),(FIG),(ECB)

Prove that

I-angleDEA=angleAGE

2-L is midpoints of KM

I'm not mathematicians. I want you publish it.
Best regard

Dao Thanh Oai

A synthetical prove of the first property:

Brahmagupta-274.pdf
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1. EA-EC=EB-ED < sina-siny=sinf-sind (sine
rule)
2. p+epF=a+o+w=180°-F—y+y (angle balance for
AGFD and BGFC)
3. wzﬂ and w :E (sine rule)
sin & EI sin #
sinf+w) sina _sind
sin(y — ) - sin ~ sin 4
sin(p+@*—95) sind
—sin(@+@*+y) N siny
... gives  sin(y +0)-sin(@+@*) =0
6. For sin(y + &) # 0 the sum @+ @* must be 180°.

4. ...give with Al =BI

5. Using 2.:

Prove of the second property, using the first property:

The isosceles triangles ADK, IFL, BCM are similar, for central
angles are twice the peripheral angles.

The fact, that I is midpoint of AB and F is midpoint of DC
implies of course for similar triangles ADK, IFL, BCM, that L is
midpoint of KM.

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

Brahmagupta-274.pdf
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Message: #275

Date: 03/10/2013 11:32:20

From: bernard.keizer

Subject: Tangential quadrilateral well known properties?

Dear Eckart,

I spent hours to try to get a free version of Mathematica, but I
didn't succeed!

Can't you send me your file in pdf or Adobe Reader?

Did you also find that the circumcenter O was on the Newton Line
of the tangential quadrilateral and that KK' was orthogonal to
this Newton Line?

Best regards
Bernard
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Message: #276

Date: 03/10/2013 12:54:33

From: bernard.keizer

Subject: Precisions concerning the curve QL-Cu1

Dear Chris, dear Eckart

My understanding of the van Rees focal circular cubic and the 2
points QL-2P2a,b is following:

* there are 2 ways of drawing the curve: the first one is to
determinate the contact points with the tangencies from QL-P1 to
a first set of circles and the second one is to determinate the
extremities of the diameters through QL-P1 of a second set of
circles

* these 2 sets are orthogonal and have the same 2 points
QL-2P2a,b as reference points, basis points for one and Poncelet
points for the other

* if the points are basis points for the first one, they are on
the Newton Line, the centers of the circles of this set are on
the perpendicular bisector of the segment joining the 2 points,
the curve is unicursal and the Newton Line cuts the curve in
these 2 points

* if the points are basis points for the second one, they are on
a perpendicular to the Newton Line, the centers of the circles
of this set are on the Newton Line (one of those circles through
the 2 points is for example the circle with diameter the points
QL-P1 and S), the curve is bicursal and the Newton Line doesn't
cut the curve

Thanks to Eckart for the inflexion points, but I couldn't open
this file either ...

Best regards
Bernard
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Message: #277

Date: 03/10/2013 6:16:42

From: bernard.keizer

Subject: Precisions concerning the curve QL-Cu1

Dear Eckart, dear Chris

It's a real pleasure to work this way with you!

Thanks to Eckart, I was able to see your figure.

If we call O the center of the circle through the Vi and QL-P1,
I the common point? of the normals in the Vi and Ki the
intersection points of the tangents in Vj and Vk, I is the
incenter and the Ki the excenters of the V-triangle and the line
of the Wi is the orthic axis, perpendicular to OI and the points
ViVjWk are on a line perpendicular to OKi.

The middles of the segments ViWi are on the Newton Line QL-L1,
which explains that the Simson- and Steiner-Line of QL-P1 wrt
the V-triangle is perpendicular to this line.

Last point: the circle through Vi, Wi and QL-P1 is tangent to
the curve QL-Cul in Wi

All this should bring new ideas about an easy way to construct
those points an lines for a given QL-Cul ...

Best regards

Bernard
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Message: #278

Date: 03/10/2013 11:30:38

From: Chris

Subject: Two points on the Newton Line QL-Cu1 revisited

Dear friends,

I made some typos in the use of indices i,j,k,1 wrt the
construction of the Tangential at QL-Cul.

Here is the right formulation:

Construction Tangential Q of a point P on QL-Cul

Let P* be the CSC of P.

Let Sij be a random intersection point of Li A Lj (i,] are
different numbers from set (1,2,3,4))

Let Ski* be the Isogonal Conjugate of Ski wrt triangle Sij.P.P*.
Let Skj* be the Isogonal Conjugate of Skj wrt triangle Sij.P.P*.
Let S1i* be the Isogonal Conjugate of S1i wrt triangle Sij.P.P*.
Let S1j* be the Isogonal Conjugate of S1j wrt triangle Sij.P.P*.
Now Q = the isogonal Conjugate of intersection point Ski*.Skj* 2
S1i*.S1j* wrt triangle Sij.P.P*.

Q is the Tangential of P as well as P*.

PQ is tangent in P at QL-Cul. P*Q is tangent in P* at QL-Cul.
Best regards,

Chris
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Message: #279

Date: 04/10/2013 9:29:44

From: bernard.keizer

Subject: Precisions concerning the curve QL-Cu1

Dear friends,
There is a light mistake in my message, for which I apologise.
Please read as following:

. and the points ViVjWk are on a line. Let Ti be the
intersection between ViKi and VjVk; then TjTk is perpendicular
to TjTk.

The rest seems to hold ...

For Eckart: did you try your drawing with a unicursal curve,
with Q1-P1 and Newton Line?

Best regards

Bernard
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Message: #280

Date: 04/10/2013 12:12:14

From: eckart_schmidt@t-online.de

Subject: Precisions concerning the curve QL-Cu1

Dear Bernard, dear Chris,

Bernard's understanding of QL-2P2a,b has the same background as
my understanding. I hope, Chris can change the definition.

If Chris rewrites QL-Cul, perhaps a remark, that QL-Cul is
anallamatic (that means invariant under an inversion): see
attachment.

Last not least: For a quadrilateral tangent to a circle QL-Cul
is a strophoid and for a parallelogram the foci of inscribed
conics lie on the QA-Orthogonal Hyperbola QA-Co2 (see
http://eckartschmidt.de/Focus.pdf and
http://eckartschmidt.de/Strtv.pdf ))

Best regards Eckart
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QL-Cul as anallagmatic cubic

A curve is anallagmatic, if it is invariant under an inversion. For
QL-Cul there are two inversions:

Let O, and Q- be the fixed points of QL-Tfl and P;, P, the
intersections of QL-Cul with the perpendicular bisector of
Q;Q>. The points P, P2, Q;, Q> lie concyclic with center on QL-
L1. Then QL-Cul is invariant under reflections in circles round
P or P> through Q;, Q> (see http://eckartschmidt.de/Focus.pdf).

An allagmatic curve is also envelope of two sets of circles: The
centers of these circles lie on two parabolas with focus QL-P]
and directrix in the tangent at P/ or P2 parallel QL-LI.

P ~ .
AT ~a
/ \ N \\\ o // \\ \\‘-\_\
e N N R N N
|~ N Q"‘ﬂj c"\ * 1_‘| h I;/. QL—PII\\‘I‘"\I.\\ 7’//' \
N Y2 N S A

Eckart Schmidt
eckart_schmidt@t-online.de
http://eckartschmidt.de

QL-Cul-an.pdf
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Message: #281

Date: 04/10/2013 4:03:13

From: eckart_schmidt@t-online.de

Subject: Precisions concerning the curve QL-Cu1

Dear Bernard,

whow, good additional properties for the QL-Cul inflexion points
constellation!

There are drawings for the unicursal and the bicursal case of
QL-Cul in pdf-format (see attachment).

Your last correction I haven't understood: "... then TjTk 1is
perpendicular TjTk."

But I disbelieve, that there will be real construction. I think
Bernard Gibert will be right: "... no chance", for the inflexion
points of QL-Cul are also inflexion points of QL-Cu2!

Best regards Eckart

Keizer-06.pdf
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Message: #282

Date: 04/10/2013 5:16:29

From: bernard.keizer

Subject: Precisions concerning the curve QL-Cu1

Dear Eckart,

Thanks for your 2 figures!

Sorry again, it was TjTk is perpendicular to OKi ...Best regards
Bernard
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Message: #283

Date: 06/10/2013 10:55:55

From: eckart_schmidt@t-online.de
Subject: A pair of QG-Cubics

Dear friends,

the loci for points, which have the same angle of view (mod
180°) for the diagonals of a quadrigon, are two cubics (see
attachment).

Best regards Eckart
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EQF-Note 2013-10-06

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

A Pair of QG-Cubics

The loci for points, which have the same angle of
view (mod 180°) for the diagonals of a quadrigon,
are two cubics. — Reference triangle for barycentric
coordinates is QA-Diagonal Triangle QA-Trl.

Constructing about and under the diagonals of a quadrigon the
circles for the same peripheral angle, there are four points of
intersection, which have as loci two cubics with the equations

28, y(r2x2 = p2z2) =28, x(r?y* - q*2%)

+ (CZqZ + b2r2)x2z — (CZPZ + aZrZ)yZZ _ (bZPZ — anZ)zii — 0‘
28, (g%~ p2y?) =28y (12— p?7)

+ (D2 P2+ a?@?)xz? — (2 p?+ a?r)xy?— (b2r2 —c2q?)x* =0.

The points at infinity are

(pP—q?+r2:—p2+q2+r2:-2r?)
(=2p2: p?+q?—r?: p?—q*+r?).

From the points of these cubics the diagonals of the quadrigon
are seen under angles mod 180°.

2013-10-06.pdf
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Properties:

o Both cubics are circumcubics of the quadrigon.
Both cubics contain the diagonal crosspoint QG-P1.

e Each cubic contains one of the intersections QG-2P2a,b
of opposite sides.

e Further intersections of the two cubics are the
intersections T, T2 of the Thales circles about the
diagonals.

e Theline TI72 is QL-L2.

e Each of the cubics contains one of the vertices S/, $2 of
the Miquel triangle QA-Tr2 unequal QL-P1.

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-10-06.pdf
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Message: #284

Date: 06/10/2013 2:24:31
From: Chris van Tienhoven
Subject: A pair of QG-Cubics

Dear Eckart,

It looks like your cubics are the same as the ones I described
in QFG Message #256.

I described 6 cubics for a Quadrilateral, meaning 2 cubics per
QL-Quadrigon.

I also described the way how to construct them.

New for me is that one point of  the Miquel Triangle lie on
these cubics.

The points T1 and T2 are the Pluecker pair of points QL-2Pla/b.

Best regards,
Chris

+ Previous Next — <> Message Index 1 Subjects

Message: #285

Date: 07/10/2013 4:11:36

From: eckart_schmidt@t-online.de
Subject: QL-DT Circumscribed Conics

Dear friends,

in EQF there are no QL-DT circumscribed conics (without the
circumcircle). In the attachment you find some examples.
Best regards Eckart
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EQF-Note 2013-10-07

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

QL-DT Circumscribed Conics

For a triangle circumscribed conics are
isoconjugates of lines. In the QA-environment
circumscribed conics of QA-DT are the Involutary
Conjugates  (QA-Tf2) of lines, for this
transformation is an isoconjugation wrt QA-DT
with fixed points in the vertices of the quadrangle.
Examples: QA-Col, QA-Co4, QA-CoS5. In the QL-
environment no circumscribed conics of QL-DT
(without the circumcircle) are mentioned in EQF.
Here are given some examples. — Reference
triangle for barycentric coordinates is QL-DT.

QL-Isoconjugation

Wrt QL-DT there is an isoconjugation with fixed points in the
trilinear poles of the side lines of the quadrilateral:
(—=mn:nl :lm), (mn:—nl:lm), (mn:nl:=lm), (mn:nl:Im).
This QL-isoconjugation (for points) is the mapping
(x:y:z) — (m?n?yz:n22zx:12m?xy)
with the special example QL-P8 — QL-PI3.

Lines will be mapped in QL-circumscribed conics, but there are
only a few interesting examples.

QL-L1 The QL-DT circumscribed conic is the Steiner ellipse.
QL-L7,8 The QL-DT circumscribed conics contain QL-P13.

QL-P8.QL-P13 The QL-DT circumscribed conic contains
beside QL-P8 and QL-P13 further QL-P24.

2013-10-07.pdf
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Another Way to QL-DT Circumscribed Conics

Wrt QL-DT there is an isoconjugation for lines (QL-7f2). Fixed
lines are the side lines of the quadrilateral. This QL-
isoconjugation for lines is the mapping

(e.f.g) — (Ifg,m2ge,n%f).
You get the image line taking the trilinear pole, its QL-
isoconjugate (for points) and then the trilinear polar.

Construction of a special QL-DT circumscribed conic through

an arbitrary point P(u:v:w):

Consider the line pencil of P and the images of the lines wrt the

QL-isoconjugation for lines. The poles wrt the Inscribed

Parabola QL-Col are points on the lines again. The locus of

these points is a QL-DT circumscribed conic with the equation
(2 —m®)n?w xy +(m?2—n?)2u yz +(n2—12)ym?v zx=0.

QL-Cot - pole
of the QL-iso-line

Some Examples:

P=QL-P2 The QL-DT circumscribed conic is an orthogonal
hyperbola through QL-P2 and QL-PI10.

P=QL-P7 The QL-DT circumscribed conic contains QL-P7
and the point at infinity of QL-LI (one asymptote
parallel to QL-LI).

P =0QL-P10 The QL-DT circumscribed conic is an orthogonal
hyperbola through QL-P10.

P =QL-PI13 The QL-DT circumscribed conic contains QL-PS8,
QL-P13, QL-P24 (see example above).

P=QL-P17 The QL-DT circumscribed conic 1is the
circumcircle QL-Cil.

P =QL-P23 The QL-DT circumscribed conic is a parabola
with an axis parallel QL-L1.

All points on the line QL-L6 give QL-DT circumscribed
orthogonal hyperbolas.

2013-10-07.pdf
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Example: The point at infinity gives an orthogonal
hyperbola through QL-P10 with asymptotes parallel to

QL-L6 and QL-L9.

All points on the parabola with focus QL-P17 and directrix
QOL-L6 give QL-circumscribed parabolas.

The reference parabola has the equation
Z (I* (m2—n2)2x2 = 2(I2 — m2)({2 — n2)m2n2yz) = 0.

evel

It is an inscribed conic of QL-DT. QL-LI is tangent to
this parabola in QL-P23. Mapping the parallels to QL-L1
by the QL-isoconjugation for lines (see above), the
envelope gives this parabola.

Eckart Schmidt
http://eckartschmidt.de

eckart_schmidt@t-online.de

2013-10-07.pdf
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Message: #286

Date: 09/10/2013 4:34:45

From: eckart_schmidt@t-online.de
Subject: Some "splitter”

Dear Chris,

here are some "splitter", found on my desk: perhaps unimportant,
perhaps already mentioned:

* QG-P12 is a point on the QG-circumconic through QA-P1.

* QL-P18 is the centroid of the three collinear points QG-P15 on
QL-L9.

* QG-Co2: QL-P1 lies on the polar of QG-P16 (and invers).

* The polar of QG-P12 is parallel QG-L1 (QG-P1 railway watcher).
* The tangents in the intersections with QG-L2 are parallel
QG-L1.

* The tangents in the intersections with QG-P13.QG-P15 are
pependicular QL-L2.

* The polar of QG-P3 is QG-P1.QG-P2.

* The 3 QL-versions of QG-Co2 touch in the 6 QL-points.

* The Miquel points QL-L1 of tangential quadrilaterals wrt
circumconics of a quadrangle lie on QA-Ci2.

* Center of QA-Co5: Let X be the QA-DT isotomic conjugate of
QA-P16, let Y be the point at infinity of the trilinear polar of
X wrt QA-DT, let Z be the isoconjugate of QA-P20 wrt a QA-DT
isoconjugation with fixed point Y, then Z is the center of
QA-Co5.

* Center of QA-Co5 is a point on a conic through the side
midpoints of QA-DT with center QA-P22 (this conic contains
QA-P29).

* A new cubic: QA-DT-P23 Cubic (containing QA-P12): Consider the
QA-DT circumscribed orthogonal hyperbolas and the intersections
with their QA-Tf2 image lines. This leads to a cubic with pivot
QA-P23 invariant wrt the isoconjugation QA-TT2.

I hope there are no basic errors!

Best regards Eckart
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Message: #287

Date: 10/10/2013 9:47:23
From: Chris van Tienhoven
Subject: Some "splitter”

Dear Eckart,

Nice Splitters!

Some remarks:

* QG-P12 is a point on the QG-circumconic through QA-P1.
This conic is even a QA-circumconic. It passes though the 3
QA-versions of QG-P12 and also through QA-P16.

Its tangent at QA-P1 is the Centroids line QA-L3.

Its tangent at QA-P16 is the line through
QA-P10,QA-P16,QA-P19,QA-P31.

* QG-Co2: The tangents in the intersections with QG-L2 are
parallel QG-L1.

* The tangents in the intersections with QG-P13.QG-P15 are
pependicular QL-L2.

I cannot confirm this with Cabri.

Regarding the properties wrt QG-Co2, are there similar
properties wrt QG-Col?

* Center of QA-Co5: Let X be the QA-DT isotomic conjugate of
QA-P16, let Y be the point at infinity of the trilinear polar of
X wrt QA-DT, let Z be the isoconjugate of QA-P20 wrt a QA-DT
isoconjugation with fixed point Y, then Z is the center of
QA-Co5.

I do not understand the part: "Let Z be the Isoconjugate of
QA-P20 WIT iirnnns "

Best regards,
Chris
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Message: #288

Date: 10/10/2013 2:16:14

From: eckart_schmidt@t-online.de
Subject: Some "splitter”

Dear Chris,

I think, these properties of QG-Co2 are right (the first one
holds also for QG-Col):
* QG-Co2: The tangents in the intersections with QG-L2
are parallel QG-L1.
* The tangents in the intersections with QG-P13.QG-P15
are pependicular QL-L2.
An isoconjugation wrt a reference triangle
and fixed point (u:v:w)
is a transformation (x:y:z) -> (uAr2 y z:: VA2 z X: wA2 X y).

Best regards Eckart
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Message: #289

Date: 11/10/2013 9:22:09

From: yeuemtrondoitb85

Subject: A generalization Brahmagupta’s Theorem

Dear Mr Eckart!

I'm sorry, I don't know your proof about: "A generalization
Brahmagupta's Theorem"

Best regard
Dao Thanh Oai

< Previous Next — <= Message Index 1 Subjects

Message: #290

Date: 11/10/2013 10:05:00

From: Dao Thanh QOai

Subject: A generalization Brahmagupta’'s Theorem

Dear Eckart!

I didn't understood your proof about: A generalization
Brahmagupta theorem!

Best regard
Dao Thanh Oai
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Message: #291

Date: 11/10/2013 8:31:05

From: eckart_schmidt@t-online.de

Subject: A generalization Brahmagupta’s Theorem

Dear Mr. Dao Thanh 0Oai,

for a better understanding of my proof in message #274 Chris has
proposed, to add the following phrases:

2. All angles in the constellation can be calculated without
EAD and ADE with sum 180°-phi as well as ECB and CBE with sum
phi.

Using that the sum of all angles in AGFD and BGFC are 360
degrees it follows that:

4. Combining 1 and 3 gives:
When AI =BI, then.

5. Combining 2 & 4 and using the formula
sin(a+b) = sin(a).cos(b) + cos(a).sin(b)
gives:

I hope, this will be helpful.
Best regards Eckart

< Previous Next — <= Message Index 1 Subjects

Message: #292

Date: 11/10/2013 8:45:27

From: Dao Thanh QOai

Subject: A generalization Brahmagupta’s Theorem

Thank you Eckart!

I didn't notice AI=BI
Best regard

Dao Thanh Oai
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Message: #293

Date: 13/10/2013 10:24:52

From: eckart_schmidt@t-online.de
Subject: A Curious QA-Transformation

Dear friends,

there 1is a new type of QA-transformation: not an involution,
but holding fixed the vertices of a quadrangle as well as the
six connection lines. If you are interested, see attachment.
Best regards Eckart
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EQF-Note 2013-10-13

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

A Curious QA-Transformation

This is a new type of QA-transformation: not an
involution but holding fixed the vertices of the
quadrangle as well as the six connection lines.
Further properties are discussed. — Reference
triangle for barycentric coordinates is the QA-
Diagonal Triangle QA-DT.

Definition QA-Tfx:
Let X be a point, consider lines through X and their
Involutary Conjugates (QA-Tf2), which are QA-DT -
circumconics. The polars of X wrt these conics have a
common point X*.

For X =(x:y:z) the image point is
X* = (x(_q2r2x2+ rlpZyZ + quZZZ)
V(G2 — P2 p2y2+ prgiz2): 2(gPrixt + 12 p2y2 — pigPz).

Properties:

1. QA-Tfx is not an involution,

2. The vertices P; of the quadrangle as well as the vertices
S; of QA-DT are fixed points.

3. The lines P;P; of the quadrangle as well as the sidelines
S;:S; of QA-DT are invariant wrt QA-Tfx.

4. All points on the trilinear polar of P; wrt QA-DT have the
image P;.

5. All points X, X* on a sideline S;5; of QA-DT divide S;.S;
harmonic.

2013-10-13.pdf
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6. Circumscribed conics of the quadrangle are invariant
under QA-Tfx.

7. QA-Tfx mappings of lines unequal P;P; and S.S; are
circumcubics of the quadrangle. For a line with the
coefficients e, f; g The cubic has the equation

eq*r’(f2q* = g*r)x* + fripA(gPr? —e? p?)y3 + gpq* (e p? — [ ¢ 2

+ f2r2(2e2 p? — f2gq2+ g2r2)x2y + ep2r2(e p? — 2 f 22 — g2r2)xy?

+ ngrz(,zezpz _ j‘ZqZ . g2r2)x2Z . ep2q2(62p2 — j‘2q2 — 2g2r2)x2‘2

+epPri@ pP+ 227 - g2r?) 2z + fprgP(—e* p* + f2q? — 2g%r)yz? =0

Example QA-Tfx(QG-L2) with equation:
(P r)(p2z—122)y? — gz —XP(p2z-+ r22) =0

This circumscribed cubic of the quadrangle contains QG-
P1 as inflexion point, QG-P2 as nodal point and QA-P1.

8. For a point Q on a circumconic of a quadrangle there are
three points Pi with QA-Tfx-image Q. All four points lie
on a circumconic of QA-DT, which is the QA-Tf2 image
of the tangent at Q to the QA-circumconic.

9. For a line L unequal P;P; and S;S; there is a cubic, whose
QA-Tfx-image is the line L.
If the line has the coefficients e, f, g, the equation of the
cubic is

7eq2r2x37ﬁ2p2y37 gp2q2z3+f42r2x2y + €r2p2_xy2
+gp2r2y2z + 22 yz2 + ep2g?xz2 + fp2g?yz2 =0.

The cubic can be constructed in the following way: Let X
be a point of the line L and Co; the QA-circumconic
through X. The QA-Tf2-image of the tangent in X at Co,
is a QA-DT-circumconic Co,. The intersections of Co;
and Co2 are points of the cubic.

2013-10-13.pdf
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Example: QG-Cubic with QA-Tfx-image QG-L3 and
equation
pZ(_pZ + qZ + rZ)(qule + rZPZyZ — quZZZ)Z
PP+ 2 — 1)~ + 12 p?y2 + prgz?)x =0

¥ QG-2p3b

This cubic contains QG-PI as inflexion point, QG-
2P3a,b, QA-P16 and QG-PI2. Further points on the
cubic are the intersections of the lines QG-PI.QG-
2P2a,b with the sidelines of the quadrigon.

Final remark

There are analogous relationships in the QL-environment,
defining the following transformation for lines:

Definition QL-Tfx:
Let L be a line, consider points X on L and for the
lines through X the QL-Line Isoconjugates (QL-Tf2),
which envelope QL-DT-inconics. The poles of L wrt
these conics are collinear on L*,

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-10-13.pdf
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Message: #294

Date: 13/10/2013 1:57:02

From: Dao Thanh QOai

Subject: A generalisation Brahmagupta’s Theorem

Dear Eckart and Chris!

I discovered one problem: Centre of four circle AEB,BEC,CED,DEA
are cyclic.

Best regard

Dao Thanh Oai

Centre of four circle are cyclic.png
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Message: #295

Date: 13/10/2013 2:44:44

From: Dao Thanh QOai

Subject: A generalisation Brahmagupta’s Theorem

Dear Chris and Eckart!

I'm sorry because last property very easily.
Best regard

Dao Thanh Oai

< Previous Next — <= Message Index 1 Subjects

Message: #296

Date: 13/10/2013 10:54:52

From: Chris

Subject: A Curious QA-Transformation

Dear Eckart,

Very nice QA-transformation!

I found these examples:

Let:

X1= InvolutionCenter QA-P1.QA-P16 (see QA-Tf1)

X2= InvolutionCenter QA-P1.QA-P31 (see QA-Tf1)

X3= QA-DT-ConicPerspector of QA-Co5 (see QA-Co/1)

X4= QA-DT-ConicPerspector of QA-DT-Conic through P5-P17-P18-P27
(see QA-Co/1)

X5= Infinity point QA-P1.QA-P5

QA-Tfx(QA-P1) 1lies on QA-P1.X3};

QA-Tfx(QA-P1) 1lies on QA-P16. QA-P22;

QA-Tfx(QA-P5) 1lies on QA-P5.X4;

QA-Tfx(QA-P5) 1lies on QA-P10.X3;

QA-Tfx(QA-P10) lies on QA-P5.X3;

QA-Tfx(QA-P10) lies on QA-P10.X1;

QA-Tfx(QA-P16) = QA-P1;

QA-Tfx(QA-P17) lies on QA-P17.X4;

QA-Tfx(QA-P18) lies on QA-P10@.X2

QA-Tfx(QA-P18) lies on QA-P16.QA-P17;

QA-Tfx(QA-P20) lies on QA-P20.X3;

QA-Tfx(QA-P22) lies on X3.X5;

It is special that only points on the the Centroids Line QA-L3

(apart from QA-P16) are transformed such that they lie on lines

with other known points.

Best regards,

Chris
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Message: #297

Date: 13/10/2013 11:24:00

From: Chris

Subject: A Curious QA-Transformation

Dear Eckart,

Also:

* QA-Tfx(QA-P17) lies on cubic QA-Cu2
* QA-Tfx(QA-P18) lies on cubic QA-Cu4
* QA-Tfx(QA-P20) lies on cubic QA-Cu5
Best regards,

Chris
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Message: #298

Date: 15/10/2013 4:18:32

From: Seiichi Kirikami

Subject: Algebraic computation of quadratic, cubic and quartic quadrangle
pOi

Dear friends,

5 conditions of message #211 are as follows:

(1) pf(ptg+r,-q,-r)/cyclic sum
f(ptg+r,-q,-1)=(p+tq+r)f(p,q,r)/cyclic sum f(p,q,1).

(2) (ptg+tr)f(q,r,p)/cyclic sum f(q,r,p)=qf(p+gq+r,-1,-p)/cyclic
sum f(p+g+r,-1,-p).

(3) gf(-r,-p,ptq+r)/cyclic sum
f(-r,-p,ptq+r)=-rf(q,p,-p-q-1)/cyclic sum f(q,p,-p-g-1).

(4) -rf(p,-p-9q-1,q)/cyclic sum
f(p,-p-q-1,q)=pf(-r,p*tq+r,-q)/cyclic sum f(-1,p+q+r,-q).

(5) ptg= the sum of the right-handed sides of (1), (2), (3) and
(4).

The 1st condition is most important. The other conditions are
for confirmation.

The 1st condition is an identity. The arbitrary coordinates of
the 4th point P4 {p,q,r} satisfy it.

We choose P4 {1,n,n}, n=2, 3,... We suppose the factor (2p+qg+r)
in f(p,q,1).

The following solutions are obtained by Mathematica 8. See the
attached files.

[1] Quadratic cases:

Assumption: f(p,q,r)=(2p+qg+r) (ap+b(q+r)).

Solutions: (1) {b->0}, (2) {b->a}.

Reductions:

(1) f(p,q,1)=(2p+q+r)p, (QAP16).

The other case degenerates to linear case 2p+qg+r, (QAP1l).

[2] Cubic cases:

Assumption: f(p,q,r)=(2p+q+r) (apr2+b(qr2+xr72)+cp(q+xr)+dqr).
Solutions: (1) {b->a,c->d}, (2) {c->a(a+b)/(a-2b), d->-2b}, (3)
{c->a,d->b}, (4) {a->0, b->0, c->d}, (5) {a->0,b->0,d->0}, (6)
{b->a/2, c->a, d->a/2}.

Reductions:

(3) f(p.,q,r)=(2p+q+1r) (ap(p*tq+r)+b(gr2+xrA2+qr)).

a=0 simplifies f(p,q,r)=(2p+q+r) (gAr2+rr2+qr), (QAP21).

b=0 simplifies f(p,q,r)=(2p+q+r)p, (QAP16).

(5) f(p,q,r)=(2ptq+r)cp(g+tr), simplifies to (2p+q+r)p(g+T),
(QAP10Q) .

The other cases degenerates to linear or quadratic cases.
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[3] Quartic cases:

Assumption: f(p,q,r)=(2p+q+r) (ap~3+bpr2(q+r)+cp(qr2+xA2)+dpgr+e(
gA3+rA3)+fqr(qg+r)).

Solutions: (1) {a->c-2e, b->c-2e, f->-e}, (2) {a->e,b->c, f->c},
(3) {b->a+c-e, d->(-an2+ac-2cM2-2ae+4ce-2e72)/(-c+e),f->(ar2-ac+,
ae+2ce-2eMr2)/a}, (4) {b->(-ar2+ac)/2/e,
d->(-an3+ar2c+2ar2e-2ace+2aer2+4ceN2)/2/(a-e)/e, f->-e}, (5)
{a->0, b->0, d->-2c, f->-e}, (6) {a->c-2e, b->c-2e, d->-2c,
f->-e}, (7) {a->0, b->c, d->2c, e->0}, (8) {a->@, b->c, e->0,
f->c}, (9) {a->0, d->2(b"2-bc+c”2)/(2b-c),e->0, f->0}, (10)
{a->c, b->c, e->0, f->0}, (11) {a->c, d->b, e->0,f->0}, (12)
{b->a+c, d->(ar2-ac+cN2)/c, e->0, f->a-c}, (13) {a->c/3, b->c/3,
e->c/3, f->-c/3}, (14) {a->c/3, b->c, e->c/3, f->c}, (15) {a->0,
b->0, e->c/2, f->-c/2}, (16) {a->0, b->0, e->c, f->2c”2/d}, (17)
{a--c, b->-c, e->c, f->-c}.

Reductions:

(1) With additional condition (e=0),
f(p,q,r)=(2p+q+r)p(Cc(pr2+p(q+r)+qN2+1rA2)+dqT) .

(7) f(p,q,r)=(2p+q+r) (q+1) (cp(p+q+r)+fqr).

c=0 simplifies f(p,q,r)=(2p+q+1r)(q+r)qr, (QAP5).

f=0 simplifies f(p,q,r)=(2p+q+r)p(qg+r), (QAP10).

(16) With additional condition (c=d),

f(p,q,r)=(2p+q+1r) (p(gAr2+rA2+qT)+qA3+1rA3+2qTr(Qq+T)) .

The other cases degenerates to less than quartic cases or do not
satisfy the other conditions.

As for the quintic case, Mathematica 8 did not finish itself in
30 minutes. So I obtained no results.

[4] Summary

(1) quadratic: f(p,q,r)=(2p*+q+r)p.

(2) cubic: f(p.q,r)=(2p+q+r) (ap(p+q+xr)+b(gqh2+1"2+q1)) .
f(p,q,1)=(2p+q+r)p(q+r).

(3) quartic: f(p,q,r)=(2p+q+r)p(Cc(pr2+p(q+r)+qA2+1rA2)+dqT) .
f(p,q,r)=(2p+q+r) (g+1) (cp(p+q+r)+fgr).

f(p,q,r)=(2p+q+1r) (p(gNr2+rA2+qT)+qA3+1r73+2qTr(Qq+T)) .

Best regards,
Seiichi.
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(* Quadratic QA-points )

fl[1] = (2p+q+r) (ap+b (q+r));

fi[2] =f1[1] /. {p=4q, q=T, r=>p};

f1[3] =f1[2] /. {p~>Qq, 9> T, r>p};

F1=Sum[f1[i], {i, 3}] // Simplify

f2[1] =f1[1] /. {p>p+qQ+Ir, q-»-q, "> -I};

f2[2] =f1[2] /. {p=>p+q+r, q=-q, > -T};

f2[3] =f1[3] /. {p>p+q+r, q->-q, '> -r};

F2 = Sum[f2[i], {i, 3}] // Simplify

(p+q+r) fF1[1] F2-pf2[1]1 F1/. {p>1, 92, r > 2} // Simplify
(p+q+r) f1[1] F2-pf2[1]1F1 /. {p>1,q—- 3, r >3} // Simplify
2a (p2+q2+qr+r'2+p (q+r)) +2b (p2+q2+3qr+r2+3p (q+r))

2(b(p*-a’-ar-r’-p(a+r))+a(p’+a’+ar«riip(a+r)))
2016 (a-b) b

15360 (a-b) b

QA-Points-nb.pdf
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2 msg298-1-0_QA-Points.nb

(% Cubic QA-points #)
fl[1l] = (2p+q+r) (ap*2+b (q*2+r*2) +cp(q+r) +dqr);
fi[2] =f1[(1] /. {p>4q, -1, r->p};
f1[3] =f1[2] /. {p~>q, q=>Tr, r=>p};
F1=Sum[f1[i], {i, 3}] // Simplify
f2[1] =f1[1] /. {p>p+qQ+Ir, q-»-q, "> -I};
f2[2] =f1[2] /. {p>p+q+r, Q> -q, F> -T};
f2[3] =f1[3] /. {P>pP+q+r, > -q, P> -r};
F2 = Sum[f2[i], {i, 3}] // Simplify
polyl= (p+q+r) f1[1] F2-pf2[1]F1 /. {p>1, Q> 2, r—> 2} // Simplify
poly2 = (p+q+r) fl[1]F2-pf2[1]F1/. {p>1,q~>3, r-> 3} // Simplify
poly3= (p+q+r) fl[1] F2-pf2[1]F1/. {p~»1,q->4, r->4} // Simplify
polyd= (p+q+r) f1[1] F2-pf2[1]F1/. {p->1, q=5, r> 5} // Simplify
(» solutions «)
Solve[polyl == © && poly2 == 0 8& poly3 == @ &8 poly4 == @, {a, b, c, d}]
(p+q+2r) (dpq+b (p*+q*) +r (c(p+q) +ar)) +
(p+2q+r) (ag’+dpr+cq(p+r) +b (p?+r?)) +
(2p+q+r) (ap’+dqr+cp(q+r) +b (a®+r’))
(2p+q+r) (dgr-c(q+r) (p+q+r) +a(p+q+r)’+b (q®+r?)) +
(p-r) (arf-cr(p+r)-dq(p+q+r)+b(a®+ (pra+ry?)) +
(p-a) (ag®-cq(p+q) -dr(p+q+r)+b (rP+ (prg+r)?))
-1008 (5a°+8b*+2b (9c-2d) +4 (c-d)d-a (13b+5c+9d))
-7680 (7a2+18b2+b(32c—9d) +9(c-d)d-a (25b+7c+16d))
-31200 (9a° - a (41b+9c+25d) +2 (16b*+b (25¢ - 8d) + 8 (c - d) d))
-9216@ (11a*+50b% +b (72c-25d) +25 (c-d)d-a (61b+11c+36d))

irs: FRAMFIATO "solve" THICHLTERESILVWAHEENBYET. »

a(a+b)
{{b—>a, c-dj, {ceib, d—>-zb}, (csa,dsb),

a-

] a
{a-»@,b->0,c->d}, {2-0,b->0,d->0}, {h%—, Caa,da—}}
2 2

QA-Points-nb.pdf
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msg298-1-0_QA-Points.nb | 3

(» Confirmation of solutions =)

(* {boa,cod} *)

fl[1] = (2p+q+r) (ap*2+a (q*2+r*2) +dp (q+r) +dqgqr);
fi[2] =f1[1] /. {p~>Qq, 9> T, r>p};

f1[3] =f1(2] /. {p>q, 9= r, r>p};
F1=Sum[f1[i], {i, 3}1;

f2[1] = f1[1] /. {p>p+q+r, q>-q, > -r};
f2[2] =f1[2] /. {p>p+q+r, q>-q, "> -I};
f2[3] =Ff1[3] /. {p=>p+qQ+Ir, q->-q, > -r};
F2 =Sum[f2[i], (i, 3}];

f3[1] = f1[1] /. {p>p+Q+r, q->-r, r--p};
f3[2] = f1[2] /. {p>p+q+r, Q> -r, r> -p};
f3[3]1 =f1[3] /. {p>p+q+r, q>-r, r>-p};
F3 =Sum[f3[1i], {i, 3}];

fa[l] = f1[11 /. {p>q, q~>r, r->p};
fa[2] = f1[2] /. {p>q, q=>r, r->p};

f4a[3] =f1[3] /. {p~>q, q=Tr, r>p};

F4 =Sum[f4[i], {i, 3}];

f5[1] = f1[1] /. {p~>9q, q=>p, r>-p-q-r};
f5[(2] =f1[2] /. {p~q, q~>Pp, "> -p-q-Tr};
f5[3] = f1[3] /. (p»>q, q=»p, r>-p-q-r};
F5 =Sum[f5[1], (i, 3}1;

f6[1] =f1[1] /. {p>-r, q>-p, P>p+q+I};
f6[2] = f1[2] /. {(p>-r, g2 -p, r=>p+q+r};
f6[3] =Ff1[3] /. {p>-r, q>-p, P>p+q+1r};
F6 = Sum[f6[i], {i, 3}];

f7[1] = f1[1] /. {p>-r, q2p+q+r, r->-q};
f7[2] =f1[2] /. {p=>-r, q=p+qQ+r, r=> -q};
f7[3] =f1[3] /. {p>-r, q>p+q+r, r--q};
F7 = Sum[f7[i], {i, 3}1;

f8[1] = f1[1] /. {p~>P, A~ -p-q-r, r>q};
f8[2] = f1[2] /. (p»pP, 9= -P-q-T, r>q};
f8[3] = f1[3] /. (p~>Pp, Q= -p-q-F, r=+q};
F8 = Sum[f8[i], (i, 3}];

(p+q+r) f1[1] /F1-pf2[1] /F2 // Simplify
qf3[1] /F3- (p+q+r) f4[1] /F4 // Simplify
-rf5[1] /F5-qf6[1] /F6 // Simplify

pf7[1] /F7 - (-r) f8[1] / F8 // Simplify
p+q-(p+q+r) fi[1] /F1-qf3[1] /F3 - (-r) f5[1] /F5-p f7[1] /F7 // Simplify
Q

2]

2]

QA-Points-nb.pdf
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4 msg298-1-0_QA-Points.nb

(* {c—)aaf—?z),d—r—l b} *)
fi1[1] = (2p+q+r) (ap™2+b(gq*2+r~2)+a(a+b)p(q+r)/(a-2b)-2bqr);
f1[2] =f1[1] /. {p~q, g1, Fr>p};
fi[3] =f1(2] /. {p>4q, g-r, r->p};
F1=Sum[f1[i], {i, 3}];
f2[1] =f1[1] /. {p=>p+qQ+I, q->-q, P> -I};
f2[2] =f1[2] /. {p>p+q+r, Q- -q, > -T};
f2[3] =f1[3] /. {p>pP+q+r, q>-q, r>-r};
F2 =Sum[f2[1i], {i, 3}]1;
f3[1] =f1[1] /. {p=>p+q+T, q=-r, > -p};
f3[2] = f1[2] /. {p>p+qQ+r, Q- -r, > -p};
f3[3] =f1[3] /. {p>p+qQ+r,q—>-r, r- -p};
F3 = Sum[f3[i], {i, 3}1;
fa[1] = f1[1] /. {p~+q, q->r, r>p};
fa[2] = f1[2] /. {p>q, q>r, r>p};
f4[3] =f1[3] /. {p>q, q->r, r->p};
F4 = Sum[f4[i], (i, 3}];
f5[1] =f1[1] /. {p>q, q=p, "> -p-q-Tr};
f5[2] =f1[2] /. {p> 4, g=>pP, r>-p-q-r};
f5[3] =f1[3] /. {p>q, q=p, "> -p-q-r};
F5 = Sum[f5[i], {i, 3}1;
f6[1] = f1[1] /. {p—>-r, q>-p, r>p+q+r};
f6[2] =f1[2] /. {p=>-r, Q> -p, r>p+qQ+r};
f6[3] =Ff1[3] /. {p>-r,q>-p, r>p+q+r};
F6 = Sum[f6[i], {i, 3}];
f7[1] =f1[1] /. {p>-r, q=2p+qQ+r, r--q};
f7[2] =f1[2] /. {p>-r, gq>pP+qQ+r, r> -q};
f7[3] =f1[3] /. {p>-r, qop+q+r, r--q};
F7 = Sum[f7[i], (i, 3}];
f8[1] =f1[1] /. {p>P, 9> -p-q-r, r=>q};
f8[2] =f1[2] /. {p»P, 4> -p-q-r, r=>q};
f8[3] =f1[(3] /. {p>p,q>-p-q-r, r-q};
F8 = Sum[f8[i], {i, 3}];
(p+q+r) f1[1] /F1-pf2[1] /F2 // Factor // Simplify
qf3[1] /F3- (p+q+r) f4[1] /F4 // Factor // Simplify
-rf5[1] /F5-qf6[1] /F6 // Factor // Simplify
pf7[1] /F7 - (-r) f8[1] /F8 // Factor // Simplify
p+q-(p+q+r) fi[1] /F1-qf3[1] /F3 - (-r) f5[1] /F5-pf7[1] /F7 // Factor //
Simplify
(3(a-2b) (a-b)b(g-r)?(q+r) (2p+q+r)? (ap (p+q+r) +b (p?-3qr+p(q+r))))/
(2 (-b* (2p*+2@+@°r+gr?+2r2+p? (q+r) +p (@®-12gr+r?)) +
ab (-p*+p*(q+r)-(q-m?(q+r)+p (a®-3qr+ri)) +
a’ (pPP+a’+2q’r+2qrier’+2p? (q+r) +p (297 +3qr+2r7)))
(a®p (p*+q*+qrer’+p(g+r)) -ab (p’+4p® (q+r) +9qr (q+r) +
p(ag®+13qr+ar?)) -b* (2p°+5p° (g+r) -9qr(q+r) +p (5q°-4qr+5rf))))

QA-Points-nb.pdf

353




msg298-1-0_QA-Points.nb | 5

-(3¢a-2b) (a-b)b(p-rm?(p+r) (p+2q+r)* (aq(p+g+r)+b(p(q-3r)+q(a+r))))/
(2(-p* (2p*+2@* @’ r+qri+2rP+p* (q+r) +p (q°-12qr+r?)) +
ab (-p?+p*(q+r) - (@-m?(q+r)+p(a®-3qr+r?)) «
a’ (pPP+a’+2q°r+2qr’+r’+2p’ (@+r) +p (2d°+3qr+2r?)))
(a*q (p*+a*+qr+r?sp(q+r)) -b? (p* (5q-9r) +p (59°-4qr-9r?) «
q(29°+5qr+5r?)) -ab(q(g+2r)?+p’ (4q+9r) +p (49> +13gr+9r?))))

-(3(a-2b) {a-b)b(q-r)>(g+r) (2p+q+r)? (agr+b (-3p°+qr-3p(q+r))))/
(2(a®r (pPP+@*+qr+r’+p(g+r)) +
b® (p? (99-5r) +p (99°+4qr-5r?) -r (5g°+5qr+2r?)) -
ab(r(2q+r?+p® (9g+4r) +p (9¢*+13qr+4ar?)))
(a*q (p?+a*+qr+ri+p(q+r)) -b® (p* (59-9r) +p (5a°-4qr-9r?) +
q(29*+5qr+5r*)) -ab(q(q+2r)?+p* (4q+9r) «p (4g*+13qr-9r?))))

(3(a-2b) (a-b)b(p-r)>(p+r) (p+2q+r)’ (@apr+b(p(-3q+r)-3q(q+r))))/
(2 (a®r (pPP+a@*+qr+risp(g+r)) +
b* (p> (9q-5r) +p (9g°+4qr-5r2) -r (5> +5qr+2r?)) -
ab(r(2q+rm)?+p* (9g+4r)+p (99°+13qr+4r?))) (a®p (p*+q*+ar+ri+p(q+r)) -
ab (p3+4p2 (q+r‘)+9qr‘(q+r)+p(4q2+13qr+4r2)) =
b* (2p+5p® (q+r) -9qr(q+r) +p (54°-4qr+5r?))))

(3(a-2b) (a-b)b(p-q) (p+a) (P+a+2r)
(@®pip-a)ar (p*+2pq+q®+3pr+3qr+2r) (pP+q’+qr+ri+p(q-r))
ab* (-p® (99> +4qr+39r?) -p’ (48> +51¢°r+116qr? +201r®) -
p® (1659* +97¢°r- 2437 r® 4 461 qr’+ 336 %) -
p° (1929°+ 989" r-7029° r* - 1677¢° r’ +398 g r* + 171 1°) +
3rf(q+r? (3¢°+2¢°r+20q°r’+56° P +16¢°r* -11qr° - 5r°) +
p* (219°+2980° r+96q" r’+ 873  r’ +16249° r* +323qr® +45r°) +
p? (111q” +5389°r-519°r’ - 2028 r* - 8199° r* + 1841 ¢* r° + 371qr - 27r7) +
p? (399°+2289" r+156q° r? - 1392q° r* - 2161 g* r* -
5319°r°+141q*r®-227qr’-141r®) +pr
(ag®+53q9’r+20q°r*+123q° P> + 640 q" r* + 553 r* - 14597 r® - 297qr’ - 87r%) ) +
a’b® (p® (279°-44qr+9r?) +p’ (90¢* -699°r-202qr®+117r%) +
p® (171q" -122¢° r-5649°r* - 124qr’ + 387 %) +
p® (2259° + 209" r-969g° r* - 7627 r* + 276 qr® + 594 r°) -
or? (q+rm? (30°+8¢°r+14*r’+ 11’ r’ + 4 r* +d4qr®+r®) +
p* (1869° +3226° r-396q* r? - 1023 ¢’ r* - 349q* r* + 355 q r° + 459 r°) +
p® (459" +2579°r+2589° 1 +168°r® + 189> r* + 729 r° - 20q r® + 13517 ) + p?
(-99°+78q" r+123q°r? +249¢°r’ - 691q" r* + 7209  r* + 117" r* - 241q " - 36 %) +
pr(44q®+67q"r-11¢°r’-15g°r’ +158q" r* + 2189’ r* - 479’ r® - 162qr’ - 36r%) ) +
a’b” (p® (997 +19qr+15r?) +p” (249> +72¢° r+143qr? +105r%) +
p® (699" +85g°r+303g°r? + 566 r’ + 258 %) +
p° (1149° + 749" r+ 2949’ r* + 1038 ° r* + 1853 q r® + 297 %) +
3rf(q+r)? (-3¢°-109°r-28q¢"r?-34¢’r’-8q°r* 1 qr® 4 rf) +
p? (579°-62g°r-120q*r? +735¢° r* + 1498 ° r* + 946 qr® + 1711%) +
p? (-15q” -202¢°r-669q°r?-548q° r®+ 315> r* + 7627 r* + 442 qr° - 6317 -

2
+
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P’ (159° + 129" r+5349°r? + 1047 q° r’ +1235q" r* + 756 ¢ r°
219°r®-161qr” -39r®) - pr (199 + 15297 r+4499°r® 4
906 9° r* +1153¢*r* + 786 ¢’ r* + 101 ¢° r® - 63qr’ - 21r%) ) +
a*b (-p® (9> +4qr+3r®) -p’ (39> +42¢’r+17qr’+3er’) -
p° (75¢* +97g’r+63g*r* +101qr’ + 84r?) -
p* (750° +98q¢* r+369° r? + 1659 r* + 237qr* + 117 %) +
3r2 (q+m? (39°+5a°r+5q*rP+5g’ P’ vagirfraqri.rf) -
2p* (219°+8q°r-66q*r* +151¢° r +131qr° + 45 r°) -
p’ (697 -520°r-273g°r? - 285¢* 1 +63¢° r* + 24697 r° + 1249 r®+ 27 17) +
p* (39°+39q9"r+2109°r’+3369°r* + 188" r* - 189’ r* -39’ r® + 25qr v 12r%) 4
pr(4q®+629"r+1469°r*+1509°r’ + 91g* r* 4 58¢° r*+ 71¢° r® 4 54qr7 v 1208 ) 4
b* (-2p® (99> -32qr+15r?) +p’ (-75¢° +135q°r+251qr’-183r°) +
p® (-192q*+211¢° r+ 21397 r? - 341 qr’ - 3810%) +
p* (-2289°+56q*r+699°r’ -8259°r> + 639qr*-351r°) +
3r2 (q+r)? (60°+110°r+29q*r? 50’ P+ 169 r*-2qr°-2r%) -
p* (609°+809° r-240g* r? +1245 ¢ r® + 1075 ¢” r* - 1189 qr® + 153 r°) +
p’ (579" +23¢°r+681q° r’ + 855" r* -63eq’ r' +429° r* + 964 qr® - 7217) +
P’ (309°-21q"r+249¢°r®+ 8430°r* +565q" r* - 549’ r® + 42¢* r® + 152qr” - 78 r°) -
pr (64q5+233q7r‘+575q6r2+933q5r3+775q4r"’+
4369°r° 12729 r® 1 126 qr” +42r%)) ) ) /
(2(-b* (2p*+ 2@ +@®reqri+2rPsp® (qer) +p (®-12qr+r?)) +
ab (-pP+p* (q+r) - (a-m2(qg+r) +p (q*-3qr+r?)) +
a’ (pPP+g®+2q’r+2qrisris2p? (q+r) +p (2q°+3qr+2rf)))
(azl"(p2+q2+qr‘+l"2+p(q+r‘)) +
b? (p2 (99-5r) +p(9q2+4qr—5r‘2) —r(5q2+5qr‘+2rz))—
ab(r(2q+r)?+p*(9q+4r)+p (9g>+13qr+4r?)))
(@®p (P*+q®+qr+risp(q+r)) -
ab (p*+4p’(q+r) +9qr(q+r) +p (49°+13qr+4r?)) -
b* (2p*+5p* (g+r) -9qr (q+r) +p (5¢°-4qr+5r’)))
(a*q (p*+q*+qr+r’+p(q+r)) -
b (p* (5q-9r) +p (5q°-4qr-9r?) +q(2¢*+5qr+5r?)) -
ab(q(a+2r)?+p* (4g+9r) +p (49 +13qr+9r?))))
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(* {c—)aaf—:'?,d—r—l b}_, {b-a}
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*)

fi1[1] = (2p+q+r) (ap™2+a(q*2+r*2)+a(a+a)p(q+r)/(a-2a)-2aqr);

f1[2] = f1[1] /. {p>q, q~T,
f1[3] =f1[2] /. {p~>q, q~T,
F1=Sum[f1[i], [i, 3115

f2[1] = f1[1] /. {(p>p+q+r,
f2[2] =f1[2] /. {p>p+q+r,
f2[3]1 =f1[3] /. {(pop+q+rT,
F2 = Sum[f2[i], {i, 3}];

f3[1] =f1[1] /. {p>p+q+T,
f3[2] =f1[2] /. {p>p+q+T,
f3[3] =f1[3] /. {p~>p+q+r,
F3 =Sum[f3[i], {i, 3}1;

fa[1] = f1[1] /. {p>9q, q-r,
fa[2] =f1[2] /. {p>q, q-r,
fa[3] = f1[3] /. {p~>q, q~r,
F4 = Sum[f4[i], {i, 3}];

f5[1] = f1[1] /. {p->q, 9> P,
f5[2] =f1[2] /. {p~>q, 9~ P,
f5[3] =f1(3] /. {p>q, q-p,
F5=Sum[f5[i], {i, 3}1;

f6[1] =f1[1] /. {p~>-r, q- -
f6[2] = f1[2] /. {p~>-r, 9~ -
f6[3] =f1[3] /. {p>-r, q-> -

F6 = Sum[f6[i], {i, 3}];

r-p};
r-p};

q--q,r--r};
q--q, r—-r};
q--q, r=>-r};

q--r, r—-p};
q--r, r--p};
q--r, r--p};

r-p};
r-p};
r-p};

r--p-q-r};
r--p-q-r};
r--p-q-r};

p, r>p+q+r};
p, r>p+q+r};
p, F>p+q+r};

f7[1] =f1[1] /. {p>-r, q=2p+qQ+r, r--q};
f7[2] =f1[2] /. {p>-r, gq>pP+qQ+r, r> -q};
f7[3] =f1[3] /. {p>-r, qop+q+r, r--q};

F7 = Sum[f7[1i], {i, 3}];

f8[1] =f1[1] /. {p>P, 9> -p-q-r, r=>q};
f8[2] = f1[2] /. {p>Ps Q> -P-q-T, r>q};
f8[3] =f1[(3] /. {p>p,q>-p-q-r, r-q};

F8 = Sum[f8[i], {i, 3}];

(p+q+r) f1[1] /F1-pf2[1] /F2 // Factor // Simplify

qf3[1] /F3- (p+q+r) f4[1] /F4 // Factor // Simplify

-rf5[1] /F5-qf6[1] /F6 // Factor // Simplify

pf7[1] /F7 - (-r) f8[1] / F8 // Factor // Simplify

p+q-(p+q+r) fi[1] /F1-qf3[1] /F3 - (-r) f5[1] /F5-pf7[1] /F7 // Factor //

Simplify
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(» {c-a,d-b} =x)

fi[1l] = (2p+q+r) (ap*2+b(q*2+r~2) +ap (q+r) +bqr);
fi[2] =f1[1] /. {p=q, q=r, r=>p};

f1[3] =f1[2] /. {p~>Qq, 9> T, r>p};

F1=Sum[f1[i], {i, 3}];

f2[1] =f1[1] /. {p>p+qQ+Ir, q-»-q, "> -I};
f2[2] = f1[2] /. {p>p+q+r; 4> -q, > -T};

f2[3] =f1[3] /. {p>p+q+r, q->-q, "> -r};

F2 =Sum[f2[i], {i, 3}1;

f3[1] =f1[1] /. {p>p+q+r, q>-r, r>-p};
f3[2] = f1[2] /. {p>p+Q+r, q->-r, r--p};

f3[3] =f1[3] /. {p>p+q+r, q—»-r, r> -p};

F3 =Sum[f3[i], {i, 3}];

fa[1] =f1[1] /. {p>q, q=>r, r->p};

fa[2] = f1[2] /. {p>q, q>r, r->p};

fa[3] =f1(3] /. {p>q, q->r, r->p};

F4 = sum[f4[i], {i, 3}1;

f5[1] =f1[1] /. {p~q, q>Pp, "> -p-q-Tr};
f5[2] = f1[2] /. {p>9q, q=>p, r>-p-q-r};

f5[3] =f1(3] /. {p~q, q~>p, "> -p-q-r};

F5 = Sum[f5[i], (i, 3}];

f6[1] = f1[1] /. {(p>-r, g -p, ra>p+q+r};

f6[2] =Ff1[2] /. {p>-r, q>-p, P>p+q+I};

f6[3] =f1[3] /. {(p>-r, g2 -p, r>p+q+r};

F6 =Sum[f6[i], (i, 3}]1;

f7[1] =f1[1] /. {p>-r, q=2p+qQ+r, r--q};

f7[2] =f1[2] /. {p>-r, qop+q+r, r->-q};

f7[3] =f1[3] /. {p=>-r, q=2p+qQ+r, r--q};

F7 = Sum[f7[i], {i, 3}1;

f8[1] =f1[1] /. {p>pP, 4> -p-q-r, r->q};

f8[2] =f1[2] /. {p~>P,A~>-p-q-r, r>q};
f8[3] = f1[3] /. (p»pP, 9= -p-q-r, r>q};

F8 = Sum[f8[i], (i, 3}];

(p+q+r) f1[1] /F1-pF2[1] /F2 // Factor // Simplify
qf3[1] /F3- (p+q+r) f4[1] /F4 // Factor // Simplify
-rf5[1] /F5-qf6[1] /F6 // Factor // Simplify
pf7[1] /F7 - (-r) f8[1] / F8 // Factor // Simplify
p+q-(p+q+r) fl[1] /F1-qf3[1] /F3- (-r) f5[1] /F5-pf7[1] /F7 // Factor //
Simplify
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(» {a-0,b-0,c>d} *)
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fl[1] = (2p+q+r) (dp(q+r) +dqr);

fi[2] =f1[1] /. {p~>q, q-T,
f1[3] = f1[2] /. {p>q, q=r,
F1=Sum[f1[i], {i, 3}];

f2[1] =f1[1] /. {p>p+q+T,
f2[2] = f1[2] /. {p>p+q+T,
f2[3] = F1[3] /. {p>p+q+rT,
F2 = sum[f2[1i], {i, 3}1;

f3[1] =f1[1] /. {po>p+q+r,
f3[2] =f1[2] /. {p>p+q+r,
f3[3] =f1[3] /. {p=>p+q+T,
F3 =Sum[f3[i], {i, 3}];

fa[1] =f1[1] /. {p>q, q-T,
fa[2] =fi[2] /. {p»aq, q-r,
fa[3] =f1[31 /. {p->9q, q-r,
F4 = sum[f4[1i], {i, 3}];

f5[1] =f1[1] /. {p~d, g~ P,
f5[2] = f1[2] /. {p~>4q, q~p,
f5[3]1 = f1[31 /. {p~>q, a~p,
F5 = Sum[f5[i], (i, 3}];

r-p}l;
r-p};

q--q,
q--q,
q--q,

q--r,
q--r,

q->-r,

r-pl;
r-pl;
r-p};

r--p-
rs-p-
r--p-

r--r};
r--r};
r--r};

r--p};
r--p};
r--p};

a-r};
a-r};
q-r};

f6[1] = f1[1] /. {(p>-r, g -p, ra>p+q+r};
f6[2] =Ff1[2] /. {p>-r, q>-p, P>p+q+I};
f6[3] =f1[3] /. {(p>-r, g2 -p, r>p+q+r};

F6 =Sum[f6[i], (i, 3}]1;

f7[1] =f1[1] /. {p>-r, q>p+q+r,
f7[2] = f1[2] /. {p>-r, qap+q+r,
f7[3] =f1[3] /. {p=»-r,q=>p+q+r,

F7 = Sum[f7[i], {i, 3}];

f8[1] = f1[1] /. {p~>pP,q~>-p-q-T,
£8[2] = F1[2] /. (p>p, G- -p-q-r,
£8[3] = f1[3] /. (p=p, q= -p-q-r,

F8 = Sum[f8[i], {i, 3}]1;

r--q};
r--q};
r--q};

r-q};
r-q};
r-q};

(p+q+r) f1[1] /F1-pf2[1] /F2 // Factor // Simplify

qf3[1] /F3- (p+q+r) f4[1] /F4 // Factor // Simplify

-rf5[1] /F5-qf6[1] /F6 // Factor // Simplify

pf7[1] /F7 - (-r) f8[1] /F8 // Factor // Simplify

p+q-(p+q+r) fl[1] /F1-qf3[1] /F3- (-r) f5[1] /F5-pf7[1] /F7 // Factor //

Simplify
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(» {a-0,b-0,d-0} «)

fl[1] = (2p+q+r) (cp(q+r));

fi[2] =f1[1] /. {p=q, q=r, r=>p};

f1[3] =f1[2] /. {p~>Qq, 9> T, r>p};
F1=Sum[f1[i], {i, 3}];

f2[1] =f1[1] /. {p>p+qQ+Ir, q-»-q, "> -I};
f2[2] = f1[2] /. {p>p+q+r; 4> -q, > -T};
f2[3] =f1[3] /. {p>p+q+r, q->-q, "> -r};

F2 =Sum[f2[i], {i, 3}1;

f3[1] =f1[1] /. {p>p+q+r, q>-r, r>-p};
f3[2] = f1[2] /. {p>p+Q+r, q->-r, r--p};
f3[3] =f1[3] /. {p>p+q+r, q—»-r, r> -p};

F3 =Sum[f3[i], {i, 3}];

fa[1] =f1[1] /. {p>q, q=>r, r->p};
fa[2] = f1[2] /. {p>q, q>r, r->p};

fa[3] =f1(3] /. {p>q, q->r, r->p};

F4 = sum[f4[i], {i, 3}1;

f5[1] =f1[1] /. {p~q, q>Pp, "> -p-q-Tr};
f5[2] = f1[2] /. {p>9q, q=>p, r>-p-q-r};
f5[3] =f1(3] /. {p~q, q~>p, "> -p-q-r};

F5 = Sum[f5[i], (i, 3}];

f6[1] = f1[1] /. {(p>-r, g -p, ra>p+q+r};
f6[2] =Ff1[2] /. {p>-r, q>-p, P>p+q+I};
f6[3] =f1[3] /. {(p>-r, g2 -p, r>p+q+r};

F6 =Sum[f6[i], (i, 3}]1;

f7[1] =f1[1] /. {p>-r, q=2p+qQ+r, r--q};
f7[2] =f1[2] /. {p>-r, qop+q+r, r->-q};
f7[3] =f1[3] /. {p=>-r, q=2p+qQ+r, r--q};

F7 = Sum[f7[i], {i, 3}1;

f8[1] =f1[1] /. {p>pP, 4> -p-q-r, r->q};
f8[2] =f1[2] /. {p~>P,A~>-p-q-r, r>q};
f8[3] = f1[3] /. (p»pP, 9= -p-q-r, r>q};

F8 = Sum[f8[i], (i, 3}];

(p+q+r) f1[1] /F1-pF2[1] /F2 // Factor // Simplify
qf3[1] /F3- (p+q+r) f4[1] /F4 // Factor // Simplify
-rf5[1] /F5-qf6[1] /F6 // Factor // Simplify
pf7[1] /F7 - (-r) f8[1] / F8 // Factor // Simplify
p+q-(p+q+r) fl[1] /F1-qf3[1] /F3- (-r) f5[1] /F5-pf7[1] /F7 // Factor //
Simplify

QA-Points-nb.pdf
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(* -[b—»;,c—;a,d—yg} *)

msg298-1-0_QA-Points.nb

fi[1l] = (2p+q+r) (ap”2+a/2(q*2+r”2) +ap(q+r)+a/2qr);

f1[2] = f1[1]1 /. {p>q, g-r,
f1[3] =f1[2] /. {p~>q, q-T,
F1=Sum[fl[i], {i, 3}];

f2[1] = f1[1] /. {p>p+q+rT,
f2[2] =f1[2] /. {pop+q+rT,
f2[3] =f1(3] /. {p>p+q+r,
F2 =Sum[f2[i], {i, 3}]1;

f3[1] = f1[1] /. {p>p+q+r,
f3[2] = f1[2] /. {(p>p+q+ T,
f3[3] =F1[3] /. {(p=>p+q+r,
F3 =Sum[f3[i], (i, 3}];

fa[1] = f1[11 /. {p-q, g-r,
fa[2] =f1[2] /. {(p»q, q-r,
fa[3] =f1[(3] /. {p>q, q-T,
F4 = Sum[f4[i], {i, 3}]1;

f5[1] =f1[1] /. {p~q, 9~ p,
f5[2] =f1[2] /. {p>q, =P,
f5[3] = f1[3]1 /. {p~q, 9P,
F5 = Sum[f5[1i], {i, 3}];

f6[1] = f1[1] /. {p>-r, g -
f6[2] = f1[2] /. {p~>-r, q-> -
f6[3] =Ff1[3] /. {p>-r, q- -

F6 = Sum[f6[i], {i, 3}]1;

r-p};
r-p};

9--q, r>-r};
q--q, r>-r};

q--q, r—-r};

q--r, r--p};

9= -r, ro-p};
9 -r, rs-p};

r-p};
r-p};
r-p};

r--p-q-r};
r--p-q-r};
r--p-q-r};

p, P p+qer};
P, P> p+qer};
p,Pap+qer};

f7[1] =f1[1] /. {p>-r, qop+qQ+r, r> -q};
f7[2] =f1[2] /. {p>-r, q>p+qQ+r, r--q};
f7[3] =f1[3] /. {p>-r,gq2p+q+r, r--q};

F7 = sum[f7[i], {i, 3}1;

f8[1] = f1[1] /. {p>pP, q=»-p-q-r, r>q};
f8[2] =f1[2] /. {p>PpP, 9> -pP-q-r, Fr>q};
f8[3] =f1[3] /. {p~>pP,q->-p-q-r, r-q};

F8 = Sum[f8[1i], {i, 3}];

(p+q+r) f1[1] /F1-pf2[1] /F2 // Factor // Simplify

qf3[1] /F3- (p+q+r) f4[1] /F4 // Factor // Simplify

-rf5[1] /F5-qf6[1] /F6 // Factor // Simplify

pf7[1] /F7 - (-r) f8[1] /F8 // Factor // Simplify

p+q-(p+q+r) fli[1] /F1-qFf3[1] /F3 - (-r) f5[1] /F5-pf7[1] /F7 // Factor //

Simplify
2]

2]

2]

QA-Points-nb.pdf
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Message: #299

Date: 16/10/2013 1:39:05

From: seiichikiri

Subject: Algebraic computation of quadratic, cubic and quartic quadrangle

Dear friends,

Sorry!

Correction:

The last quartic quadrangle point degenerates to QAP21,

because (p(qA2+r72+qr)+gr3+1/3+2qr(q+r)) = (QA2+1/2+qr) (p+q+1).

Best regards,
Seiichi.

< Previous Next — <= Message Index 1 Subjects

Message: #300

Date: 17/10/2013 9:04:04

From: eckart_schmidt@t-online.de

Subject: Tangential quadrilateral well known properties?

Dear Bernard K.,

up to now I haven't found a synthetic prove for the discussed
property of a tangential quadrigon, but "... the evening crowns
the day."

In the attachment there is a clearly laid out calculation with
barycentric coordinates, perhaps of interest.

Best regards Eckart
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Re: Tangential quadrilateral well known properties?

(QFG message 26)

Mosca Sebastiano:
ABCD is a circumscribed quadrilateral,
PQRS the points of tangency with the inscribed circle center O,
M and N are the midpoints of AB and CD,
K is the intersection of SQ and MN
Prove OK is parallel to PR.

Here is a simple calculation with barycentric coordinates, using
the QA-Diagonal Triangle of the quadrigon PORS as reference
triangle:

Let AypBoCy be the reference triangle for barycentric coordinates,
obtuse-angled at By.
Use the polar circle ([1], p.37) of the reference triangle with the
equation
S, x2+8,y2+5.22=0

for a cyclic quadrigon PORS:

P:v:w), O(u:v:w), Ru:—v:w), Su:v:i—-w)
S ut+ S5 w2

_SB

with vZ=

Mosca.pdf
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The tangents in P, Q, R, S have the intersections
A(Spv:=S,u:0), BO:S.w:i=Spv),
C(Spv:S,u:0), DO:S.w:Spv) .
The midpoints of AB and CD are
M(Spv(Sv—S-w): =S, Spuv+25,Suw—S,Syw: Spv(S,v—S,u)
N(Sp(Sv+Sw): S, Spuv+28,Suw+ 8,8 vw: Spv(Syv+ S,u)).
This gives the intersection of QS and MN
K(-u: S, Spu2+ (8248, 85 uw+S8,5.w? :
Sp(Su—S.w)
The center of the polar circle is the orthocenter of the reference
triangle O(SpS- S-S, :5,5;5).
The common point at infinity of KO and PR is (u:—u—-w:w),
so KO and PR are parallel.

w).

[1] http://forumgeom.fau.edu/FG2004volume4/FG200405.pdf

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

Mosca.pdf
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Message: #301

Date: 17/10/2013 10:06:15

From: Chris

Subject: Algebraic computation of quadratic, cubic and quartic quadrangle

Dear Seiichi,

Very interesting approach.

Nice to see which QA-points can be deduced using a systematic
algebraic approach for composing barycentric coordinates.

It appears that most "simple" points are QA-P1, QA-P1@ and
QA-P16.

Your quartic case

f(p,q,r)=(2p+q+r) (p(gr2+xr2+qT)+qA3+1rA3+2qTr(Qq+r)) Can be
simplified to f(p,q,r)=(p+tg+r) (2p+q+1r) (gA2+qr+rr2), which is
QA-P21.

Not strange that also QA-P21 pops up (Reflection of QA-P16 in
QA-P1).

For as far as I can see you only constructed points as a
function f(p,q,r) and not as f(p,q,r,a,b,c).

Could be interesting to investigate these kind of points too.

Best regards,
Chris

< Previous Next — <= Message Index 1 Subjects
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Message: #302

Date: 17/10/2013 1:09:07

From: seiichikiri

Subject: Algebraic computation of quadratic, cubic and quartic quadrangle

Dear Chris,

Thank you very much for your comments.

I have very clear aims:

(1) to make an example of an infinite sequence of QA-points.
(2) to find some complex QA-points.

As for the latter aim, the equations which I obtained are the
quadratic ones of many variables. At present, I think that no
one can say that there are no complex QA-points. So, for my
aims, I use a simpler function f(p, g, r). But there are many
possibilities that what I said turns out blunders.

Best regards,
Seiichi.
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Message: #303

Date: 19/10/2013 10:40:17

From: bernard.keizer

Subject: Tangential quadrilateral well known properties?

Dear Eckart,

Thank you for your calculations.

Is it possible, with the same referential, to prove following
properties:

0 is the orthocenter of the diagonal triangle see my message
#251.

The QA PQRS and the tangential QL (4 lines are the sides of the
QA ABCD) have the same diagonal triangle (see my message #270).
The Miquel point of the inscribed QA is the inverse of BOQ wrt
the inscribed circle and lies on AQ@CO

0 is on the Newton Line of the tangential QL.

M' and N' being the middles of AD and BC and K' being the
intersection of PR and M'N', KK' is orthogonal to this Newton
Line (see my message #275).

Best regards
Bernard K.

< Previous Next — <= Message Index 1 Subjects
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Message: #304

Date: 19/10/2013 11:06:28

From: bernard.keizer

Subject: Precisions concerning the curve QL-Cu1

Dear Eckart,

I've just realised that my two points A and A', which have as
tangential the infinity point of the Newton Line (and QL-P1 as
the CL-S conjugate of this infinity point lies on AA') are
precisely the points you called P1 and P2, the centers of the 2
inversions in which QL-Cul is invariant (anallagmatic curve).
For any QL having A and A' as opposite vertices, the 4 other
vertices B, B' C and C' are concyclic and the circumcenter lies
on the bisector of the CL-S transformation, orthogonal to AA' in
QL-P1.

Among all these QL's is the one I called main QL of the curve
QL-Cul, with the points QL-2Pa and b as middles of BB' and CC'
and the circumcenter as excenter of the triangle QL-P1 and
QL-2P2a and b, as you told me in a former message.

Among these QL's is also the one I called orthogonal QL, with
diagonal orthogonal to the sides; this time, the circumcenter,
always on the bisector of the CL-S transformation, is the middle
of BC. But there are at least 2 solutions, maybe more ...

I haven't found on which conditions the main is also orthogonal,
but it must be a special QL-Cul, as it isn't true an ordinary
one.

Best regards
Bernard
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Message: #305

Date: 19/10/2013 11:24:33

From: bernard.keizer

Subject: La Géométrie du Quadrilatere Complet

Dear Chris, dear Eckart, dear friends of the Quadri-forum,

The technical part took finally more time than I thought, but
now it's done ..

I've just put on the web an article about The Geometry of the
QL.

The link is http://bernardkeizer.blogspot.fr/

You may recognise some items already discussed in this forum as
Eckart'cubic of the centers of the 27 cardioids inscribed in the
QL and many references to EQF.

Thanks in advance for all your remarks and critics.

Best regards
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Message: #306

Date: 20/10/2013 11:52:22

From: eckart_schmidt@t-online.de

Subject: Tangential quadrilateral well known properties?

Dear Bernard,

congratulations on your remarkable paper "La Géométrie du
Quadrilatére Complet"! Shame on me, that I had only a look on
some chapters.

Your properties wrt the tangential quadrigon can easily be
proved with my calculation:

"0 is on the Newton Line of the tangential QL"
. evident, for the Newton line is the focus of centers
of inscribed conics.

"The QA PQRS and the tangential QL (4 lines are the sides of the
QA ABCD) have the same diagonal triangle (see my message #270)"
. have a look on the coordinates of P, Q, R, S, A, B, C, D.

"0 is the orthocenter of the diagonal triangle see my message
#251"
. already mentioned in my calculation.

"The Miquel point of the inscribed QA is the inverse of B@ wrt
the inscribed circle and lies on A@CQ"

. this is a basic property of cyclic quadrigons. The Miquel
point is QG-P17 of PQRS.

"M' and N' being the middles of AD and BC andK' being the
intersection of PR and M'N',
KK' is orthogonal to this Newton Line (see my message #275)"

. this seems somewhat remarkable! If the circle is replaced by
a conic, KK' and the Newton line give conjugated diameters.

It's a pity, that there are no connections with midpoints!

But there is a glimmer of hope (see attachment): There are a lot
of intersections wrt a tangential quadrigon, if you consider the
following elements:

Lines: Angle bisectors and diagonals of the quadrigon ABCD and
diagonals of the quadrigon PQRS.

Circles: Incircle of ABCD and Thales circles of AB, BC, CD, DA,
OA, 0B, 0C, OD.

There are 15 new intersections of more than two elements. Among
these points are the Miquel points of P,Q,R,S (unequal QL-P1 of
the quadrigon PQRS). The corresponding angle bisector of the
Miquel triangle of P,Q,R,S contains the diagonal crosspoint of
ABCD and the center O of the incircle.
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Best regards Eckart

X, Y Miquel pointy of P,C
(unequal QL-P1)

Keizer-07.pdf
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Message: #307

Date: 21/10/2013 8:33:19
From: seiichikiri

Subject: QA-points at infinity

Dear friends,

[1] QA-point: f(p,q,Tr)=(2p+q+r)(g+r) (h(p+q) (ptr)+kqr).
Examples:

(1) QA-P25: (2p+qg+r)(q+x) (2p~2+2pq+2pr+3Qr).

(2) QA-P26: (2p+q+I)(q+T)(5pA2+5pq+5pI+3qr).

Cyclic sum of f(p,q,r)=(4h+k) (p+q) (g+r) (r+p) (p+q+r). If 4h+k=0,
it becomes zero.

A point at infinity: (2p+q+r)(q+r) (pA2+pQq+pr-3QT).

[2] QA-point: f(p,q,r)=(2p+q+1)p(g+r) (h(p+q) (p+tr)+k(gr2+112).
h=1 and k=2 gives QA-P31.

Cyclic sum of
f(p,q,r)=(2h+k) (ptq) (g+1) (T+p) (pA2+gr2+xA2+qr+Tp+pq) . If 2h+k=0,
it becomes zero.

A point at infinity: (2p+qg+r)p(q+T) (pA2+pg+pr+qr-2qr2-2112).

Best regards,
Seiichi.
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Message: #308

Date: 22/10/2013 10:27:44

From: eckart_schmidt@t-online.de

Subject: Tangential quadrilateral well known properties?

Dear Bernard K.,
some remarks perhaps a help for a synthetic prove:

*Mosca Sebastiano:*

ABCD is a circumscribed quadrilateral,

PQRS the points of tangency with the inscribed circle center O
M and N are the midpoints of AB and CD

K is the intersection of SQ and NM

T is the common diagonal crosspoint of ABCD and PQRS

Prove OK is parallel to PR.

Consider the angles of ABCD
and let the radius of the incircle be 1:
.. QS = 2 sin(A+B)/2) = sin(C+D)/2)
.. TQ /TS (cos(B/2) cos(C/2)) / (cos(D/2) cos(A/2))
. KQ /KS = cos((B-C)/2) / cos((D-A)/2)
. KT =/ cos((A+D)/2) / sin((B+D)/2) /
. KO =/ cos((A+B)/2) / sin((B+D)/2) /
. Let A", B' be the intersections of the Thales circle
about AB with QS;
let C', D' be the intersections of the Thales circle
about CD with QS:
KA' / KB' = KC'" / KD' = K'N' / K'M' = DA / BC =
(sin(B/2) sin(C/2)) / (sin(D/2) sin(A/2))
. The midpoints of the concyclic points
P,M,A'",B' and R,N,C',D' are collinear with K.
These properties can be calculated with cartesian coordinates as
in message #27 or proved with CABRI.

Best regards Eckart
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Message: #309

Date: 26/10/2013 1:34:36

From: eckart_schmidt@t-online.de

Subject: Tangential quadrilateral well known properties?

Dear Bernard K., dear Chris,

in the attachment you find a synthetic proof for the discussed
properties. I hope, there are no basic mistakes. Perhaps someone
can make it shorter!

Best regards Eckart
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Re: Tangential quadrilateral well known properties?

(QFG message 26)

Mosca Sebastiano:
ABCD is a circumscribed quadrilateral,
PORS the points of tangency with the inscribed circle center O,
M and N are the midpoints of AB and CD,
K is the intersection of SQ and MN
Prove OK is parallel to PR.

Synthetic Proof

(1) Let the radius of the incircle be 1 and the angles of
ABCD be 2a,28,2y,26 with e+ f+y+6=180° .

(2) Side lengths of ABCD:
AB = AP+ PB =cota +cot S,
BQ=BQ+QC=cot+coty,..

(3) Side lengths of PORS:
PQ=2cosff, QR=2cosy,

(4) Angles:
LTPA=180°-6—a, ZTQOB=180°-a—p,
and ZPTQ=a+y .

Mosca-synth.pdf
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(5) First distances on PR (law of sines):
=20F)sacosﬁ‘ =2C_OS}/COS(S,PR=ZSin(ﬂ+;/).
sin(@ +¥) sin(e + )
(6) Further points on PR. These points will be used, to
calculate PK’, RK .
A'=PRNOA, B'=PRNOB,
(7) Distances of these points on PR:
In the triangle POA’ with
OP=1, ZAOP=90°-a, ZPA'O=180°-&

the law of sines gives PA'= C(.)La .
sind
Anatog: =L Re_ ST gy 5055
sy sin 3 sina

(8) Lemma: In a triangle XYZ with incircle (or excircle),
touching the sides in X, ¥, Z,, the angle bisectors X7 /
YI cut the line X,Y, in points X' / Y’, which lie on the
Thales circle about XY as well as on the Thales circle
about YI / XI. The radii of X' /Y wrt the Thales circle
about XY are parallel to the sidelines XZ / YZ. This can
be verified with help of the following drawing (here
omitted).

(9) Projecting these properties in the constellation of the
tangential quadrigon ABCD, we get the following
parallels:

M'B' parallel N'A'" and  M'C' parallel N'D'.

Mosca-synth.pdf
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(10) Intercept theorems give:
K'A' K'N' KD
K'B KM KC'

(11) Further distances on PR: Replace in (10)
K'A'=PK'-PA', K'B'=PB-PK',
K'C'=RC'-RK', K'D'=RK'-RD'
and PK'+RK'= PR
Then we get with (5) and (7):

K'=7C‘?S(a_ﬂ) and K'=L‘S(’y—5).
sin(a +y) sin(a +y)
(12) An interesting consequence of (10) and (11) is:
KN _ DA
K'M' BC'
(13) Now we can calculate TK'= RK'—RT (see (11) and (5));
analog TK:
ke = SBOED g g o BN
sin(a +y) sin{fa +y)

(14) The law of chords give K'O?=1-PK"RK" (see (11));

analog KO?:
2 2
ko = Dy gor = SS@HD)
sin2(a + y) sin?(x +y)

This completes the proof.

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

Mosca-synth.pdf
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Message: #310

Date: 27/10/2013 4:02:06

From: Chris van Tienhoven

Subject: Two points on the Newton Line QL-Cu1 revisited

Dear friends,

All points on QL-Cul lie within a stroke bounded by two lines
parallel to the Newton Line on equal distances of the Newton

Line.

These two bounding lines touch QL-Cul in 2 points.

In the last phrase of message #193 I wondered how to identify
these points.

I found a method for constructing these points.

They lie on the 2nd Steiner Axis as well as a special circle.
See QL-Tfl for explanation *Steiner Axes and Schmidt Circle*:

http://www.chrisvantienhoven.nl/other-quadrilateral-objects/17-m

athematics/quadrilateral-objects/artikelen-ql/159-ql-tfl.html.
See also attachment.

I calculated the CT-coordinates for these points. Unfortunately

they are very lengthy.

They are not collinear with other QL-Points (except QL-P1),
neither do they occur on other known QL-lines or QL-curves
(except one of the Steiner Axes).

Last but not least, here is an extra method for constructing
Clawson-Schmidt Conjugates (QL-Tfl) of points P on QL-Cul.
* Let Ln = line through P parallel to the Newton Line QL-L1.
* Let Lm = line connecting P and the Miquel Point QL-P1

* Let Ln’' = Ln reflected in the Newton Line QL-L1.

* Let Lm’ = Lm reflected in the 1st Steiner Line.

* Now QL-Tf1(P) = Ln" A Lm".

Note: This method is only valid for points on QL-Cul.

Best regards,
Chris
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Construction Min-/Max-Points at Cubic QL-CU1

Schmidt Circle

Construction min-/max-points of QL-Cut
1l Lel S1 a, S1b be the intersection points of the 1sti2nd Steiner
e

Ihe Schmldt Circle.

circle with S1b as center through S2a a

Ma and Mb from above it can be proved
that Ma and Mb are on the set of Steiner Axes as well as QL-Cuf,
so they are the min-max-points.

QL-Cul-MinMax-points.pdf

Related Quadrilateral with identical features

The Schmidt Circle intersects QL-Cu1 in two points Ta and Tb.
Ta and Tb are Clawson-Schmidt-conjugated.
Ma and Mb are the points of tangency of the bounding line
strip wherein QL-Cu? resides.

QL-2P2a and QL-2P2b are the intersection pe
QL-L1 with QL-Cu1.
Ma, Ta, QL-2P2a and Mb Tb,-QL-2P2a are collinear.
¥: Tb, QL-2P2b and-Mb, Ta, QL-2P2b are collinear.

ts of the Newton Line

QL-Cul-MinMax-points.pdf

Related points on Schmidt Circle

1st Steiner Axis
Schmidt Circle

1. 81a, S1b are the intersection points of the 1st/2nd Steiner Axis

with the Newton Line.

2. S3a, S3b are the intersection points of the Schmidt Circle wﬂh _——
QL-Cul. s

3. Ma and Mb are the min-/max-points of QL-Cu1.

4.Tis the intersection point of QL-Cu withits asymplm.e thatis

paralle| to the Newton Line.

5. QL-P1 is the Miquel Point.

Properties:
__*QL-P1, Sta, Stband T are concyclic, P
- with center the midpoint of S1a, S1b.

QL-Cul-MinMax-points.pdf
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Message: #311

Date: 28/10/2013 3:49:33

From: eckart_schmidt@t-online.de

Subject: Inscribed Parallelograms of a Quadrigon

Dear friends,

I think, it can be of interest: Inscribed parallelograms as
rhombi, rectangles, squares. So I have made a summary of an
article on my homepage.

Best regards Eckart
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EQF-Note 2013-10-28

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

Inscribed Parallelograms of a Quadrigon

For any point P in the plane of a quadrigon there
is an inscribed parallelogram with center P. The
centers of inscribed rhombi and inscribed
rectangles lie on special conics. Their intersections
give the centers of inscribed squares (see QG-L6 in
EQF). This paper is a summary of
http://eckartschmidt.de/Pgive.pdf

Reference triangle for barycentric coordinates is

QA-DT.
AR
A
e

g Q3 AP3

e :
Ji \Q2
/ 8
4 ®

W J S 0N
o 71 a1 Pz

Inscribed Parallelograms

Let P;P,P;P; be a quadrigon with diagonal triangle ABC as
reference triangle for barycentric coordinates:
F:(—p,q,."), P_’(pe_qer)’ P3(p,q,—l‘), P4(P,q”‘) .
For a parallelogram center Q(u:v:w) the inscribed
parallelogram Q;0.0304 can be constructed and calculated as
follows: The intersection of P3P; with the reflection of PP in
Q gives Q;, and so on:
q*u -+ p?v+ pgw 0 (r2v+q2w+ qru

O(p:—q: ), O, —q:r)
qu— pv qw—rv
—q?u— p*v+ pgw —r2v—qg?*w+qru
Oy(p:q: ~THZPZTPIY o (SIVTEANTAR .

qu+ pv gw+ry

2013-10-28.pdf
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A special example is mentioned in EQF: The pedal quadrigon of
the Isogonal Center QA-P4 is a parallelogram. This
parallelogram is a representative of parallelograms with center
on the perpendicular bisector of QA-P2.QA-P4. These
parallelograms have angles as in the intersection of the
diagonals of the quadrigon.

The inscribed parallelogram degenerates for centers on the
Nine-point Conic QA-Col.

Inscribed Rhombi

A rhombus is a parallelogram with equal side lengths. The

centers of inscribed rhombi lie on a conic with equation
G(p*S v —q*Spzx+riS.uv)+r2p2b?y? =0.

This conic is the Involutary Conjugate QA-Tf2 of the Thales

circle about the third diagonal AC of the quadrigon.

Special examples are two inscribed rhombi with sides parallel to
the diagonals; the vertices divide the sides of the quadrigon in
the ratio of the diagonal lengths.

Inscribed Rectangles
For rectangles the right angularity gives the equation for the

centers:
@2q' r2x2+ b2 prri(p? - r2)yr -2 p2q ' 2+ 2p*?r2 y(Sox— §,2) =0

P3
Q3 /\
7 ey
" )

This conic contains the midpoints of the diagonals, for which the
rectangles degenerate collinear. The center of the conic is the
midpoint of the Euler-Poncelet Point QA-P2 and the Isogonal
Center QA-P4.

2013-10-28.pdf
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Inscribed Squares

There are two real intersections of the conics for the centers of
inscribed rhombi and rectangles:

O (p(S,pxSr:S,q?: r(S.r+Sp)).
These centers of inscribed squares lie symmetric to the center of
the conic for the centers of inscribed rhombi. Their connection is

the Inscribed Square Axis QG-L6 (see EQF). The vertices of the
inscribed squares are:

Qi(p:ﬂq:Scr2+c2pqiSr(p+q)
1 S,p—SpqtSr
L SprratqrSplg+r
Q;( Ap q P(q ):_q:r)’
S.r—S,qtSp
Qi(p:q:Scrz—czpqiSr(p—q)
’ S,p+S,q*Sr
2201+ _
Q:(SAP a*qr = Sp(r q):q:r).
Scr+8,qtSp
A N
/'/ “ ‘\\x

For further properties have a look on my homepage 11.2.

Eckart Schmidt
http://eckartschmidt.de
eckart _schmidt@t-online.de

2013-10-28.pdf
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Message: #312

Date: 29/10/2013 9:47:36

From: eckart_schmidt@t-online.de

Subject: Two points on the Newton Line QL-Cu1 revisited

Dear Chris,

if QL-Cul is bipartite, there are two further points on QL-Cul
with tangents parallel and symmetric to the Newton line. These
four points lie two by two on the 1st and 2nd Steiner line.They
are the in- and excenters of a triangle QL-P1.F1.F2, when F1, F2
are the foci of an inscribed conic with center QL-L1 A~ QL-L6.
Background is, that QL-Cul in the bipartite case is an isogonal
pivotal circular cubic with reference triangle

QL-P1.F1.F2.

Best regards Eckart

+ Previous Next — <> Message Index 1 Subjects

Message: #313

Date: 31/10/2013 3:10:46

From: eckart_schmidt@t-online.de
Subject: Involutary Conjugate QA-Tf2

Dear Chris,

what about this construction for QA-Tf2?

Let P be a point and P1, P2, P3, P4 the points of a quadrangle
with P2P3AP4P1=Si and P1P2AP3P4=Sj,

then the fourth intersection of the conics through P,P1,P3,Si,Sj
and P,P2,P4,S1i,Sj is QA-Tf2(P).

Best regards Eckart

< Previous Next — <= Message Index 71 Subjects
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Message: #314

Date: 31/10/2013 7:16:50

From: Chris van Tienhoven

Subject: Involutary Conjugate QA-Tf2

Very nice!
Our insight and knowledge is growing every day!
Best regards, Chris

< Previous Next — <= Message Index 1 Subjects

Message: #315

Date: 02/11/2013 6:15:51

From: Seiichi Kirikami

Subject: Numerically confirmed quadrangle points with a property of angles

Dear friends,

I studied quadrangle points with a property similar to, but a

bit different from QA-P4 in EQF.

Given a quadrangle P1P2P3P4 and a point P{x, y, z}, P has the

property:
angle P1PP2
angle P2PP3

angleP1P4P+anglePP3P2,
angleP2P1P+anglePP4P3,

angle P3PP4 = angleP3P2P+anglePP1P4,

angle P4PP1 = angleP4P3P+anglePP2P1.
In order to determine P, I used the tangent method as shown in
p4 of "Ein merkwuergiger Punkt des Vierecks" by Daniel
baumgartner and Roland Staerk, Praxis der Mathematik 1/44 Jg,
2002 of message #250 and obtained 4 quartic equations
(krl,kr2,kr3 and kr4) of x, y and z.
With 2 equations (for example, krland kr2) and x+y+z=1, I
computed the coordinates of P numerically and confirmed that
they coincided with each other.
I used the values (a=6, b=9, c=13, p=3, =23, r=-10) and
obtained 4 vertices, 2 real coordinates and 2 complex
coordinates as solutions. I confirmed the relations of angles by
Cabri in case of real solutions. See the attached file.

Best regards,
Seiichi.
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(* QA-PX similar to, a bit different from QAP4 «)
lista

Simplificar([lista_] := Simpli-Fy[ ];
Apply [PolynomialGCD, lista]

Punto[r_, s_] := Simplificar[Cross[r, s]];
Recta[P_, Q_] :=Simplificar[Cross[P, Q]];
DividirRazon[ptP_, ptQ_, m_, n_] :=Simplificar[nTr[ptQ] ptP +mTr[ptP] ptQ];
Medio [ptP_, ptQ_] :=DividirRazon[ptP, ptQ, 1, 1];
PuntoInfinito[{p_, q_, r_}] := {g-r, r-p, p-q};
PuntoInfinitoPerpendicular[{f_, g _, h_}] := PuntoInfinito[{SAf, SBg, SCh}] /.
br2+cnr2-an2 c*"2+a”2-b"2 a*2+b”r2-cn2
{SA—> , SB o _,SC—)—]»_;
2 2 2
Perpendicula[P_, r_] :=Recta[P, PuntoInfinitoPerpendicular [PuntoInfinito[r]]];
Perpendic[P_, Q , R_] := Perpendicula[P, Recta[Q, R]];
Mediatriz[ptP_, ptQ_] := Perpendic[Medio[ptP, ptQ], ptP, ptQ];
Circuncentro[ptA_, ptB_, ptC_] :=
Punto[Mediatriz[ptA, ptB], Mediatriz[ptA, ptC]];
Tg[r_, s_] := (STr[Cross[r, s11) / ((r[2] - r[31) (s[2] - SL3]) SA +
(rI30 - rI1]) (s@3] -s1D) SB+ (r[1] - r[2]) (sO1] - s[2]) SC) /.
{s - Sqrt[2a”2br2+2br2cr2+2c 2ar2-ar4-brA-cha] /2,

br2+c”2-a”2 c*"2+a*2-b"2 a*2+b”2-¢cn2
SA > , SB o ,sc->7};
2 2 2

(* 4 vertices =)
ptli= {0, 1, 0};
pt2= {0, 0, 1};
pt3= {1, @, e};
ptd= {p, q, r};
ptX = {x, ¥, 2};

(* lines =)

rtl4 = Recta[ptl, pt4]
rtl2 = Recta[ptl, pt2]
rt23 = Recta[pt2, pt3]
rt34 = Recta[pt3, pt4]
rt24 = Recta[pt2, pt4]
rtl3 = Recta[ptl, pt3]
rtlX = Recta[ptl, ptX]
rt2X = Recta[pt2, ptX]
rt3X = Recta[pt3, ptX]
rtaX = Recta[pt4, ptX]

(* curves =)

Tg[rtld, rtax] + Tg[rt3X, rt23]

krl = Numerator[Factor[‘rg[rtlx, rt2X] - ” /.
1-Tg[rtl4, rt4X] - Tg[rt3X, rt23]

{a-»6,b>9,c>13,p>3, q-23, r-»-108} // Simplify
Tg[rtl2, rtiX] « Tg[rtdX, rt34]

kr2 = Numerator[Factor[Tg[rtzx, rE3X] - ]] /.
1-Tg[rtl2, rt1X] < Tg[rt4X, rt34]

QA-PX-nb.pdf
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{a=»6,b>9,c~13,p>3,q->23, r-» -108} // Simplify

Tg[rt23, rt2X] + Tg[rtlX, rtil4] ”
1-Tg[rt23, rt2X] - Tg[rtiX, rti4] )
{a=»6,b->9,c->13,p->3,9-23, r--10} // Simplify
Tg[rt34, rt3X] + Tg[rt2X, rti2]

kr3 = Numerator [Factor‘[Tg [rt3X, rtdx] -

krd = Numer‘ator[Factor[Tg[rtax, rtix] - ” /.
1-Tg[rt34, rt3X] ~Tg[rt2X, rti2]

{a»6,b-9,c>13,p->3,q-23, r--10} // Simplify
N[Solve[krl-=-09&&kr2 =08 x+y+z=1, {x, y, z}] // Factor // Simplify, 20]
N[Solve[kr2 -- & kr3 -- @8& X +y+2z==1, {x, vy, z}] // Factor // Simplify, 20]
N[Solve[kr3 == Q&% krd - @&& X +y+2z==1, {x, y, z}] // Factor // Simplify, 20]
N[Solve[krd - @&& krl =08 x+y+2z=1, {X, y, z}] // Factor // Simplify, 20]

{r, @, -p}
(1,0, 0}
{8, 1, 0}
{0, -r, q)
{-49, p, @}
(0,0, 1)
{z, 8, -x}
{-y, x, 0)
{0, -z, ¥}
{7r'y+qz, rx-pz, —qX+py}

-32 /35 (-81x° (27@40y +139112) + x* (1245361y° - 23733y z - 154062 2°) +
108y z (467 y* + 3107y z + 1296 2°) + 3 x (78923 y’ + 625661 y” z + 419337y 2> + 79299 2°) |

32 4/35 (48281 %% (169y + 81z) -
108y z (2237y* + 634y z - 4099 z°) + x* (1245361y” + 9851858 y z + 3619161 2°) -
36x (27040y° + 7493 y* 7z - 104971y z° - 29808 2°)

-32 /35 (-81x> (27@40y +139112z) +x* (1245361y° - 23733y z - 154062 2°) +
108y z (467 y* + 3187y z + 1296 2°) + 3 x (78923 y’ + 625661y z + 419337y z* + 79299 2° |

32 V/35 (482817 (169y + 812) -
108y z (2237 y® + 634y z - 4099 z%) + x* (1245361 y” + 9851858y z + 3619161 2°) -
36 x (27040y> + 7493y* 7 - 164971y z° - 29808 2°) )

QA-PX-nb.pdf
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({x>0,y-0, z- 1.0000000000000000000} ,

{x = 1.0000000000000000000, y >0, z >0}, {Xx—> 0, y > 1.0000000000000000000, z >0},
(x > 0.18750000000000000000, y - 1.4375000000000000000, z > - 0.62500000000000000000 | ,
(x - -0.75382293859371643960, y - 0.71837161774204917366, z - 1.8354513208516672659],
{x —>©.35431835598286679878, y » ©.95098681673900111121, z » -0.385305172721867960999},
{X > -0.19975229130542482041 - 0.21591078091826634944 i,

y > 0.83467921724052514243 - ©.88436359840345461817 1,

Z > ©0.36507307406489967798 + 1.10027437932172096761 1},
{X > -0.19975229130542482041 + ©.21591078091826634944 i,

y > 0.83467921724652514243 + 0.88436359840345461817 1,

z 5 0.36507307406489967798 — 1.10027437932172096761 1 } }

{{x=>8, y—>0, z-1.0000000000000000000} ,

{X - 1.0000000000000000000, y >0, z - 0}, {X - 0, y - 1.0000000000000000000, z > 0},
{x » 0.18750000000600000008, y - 1.4375000000000000000, z - -0.62500000000000000000 ] ,
(X > -8.75382293859371643960, y - 0.71837161774204917366, z —+ 1.0354513208516672659},
{x - 0.35431835598286679878, y > 0.95098681673900111121, z - -0.30530517272186796999} ,
(X - -0.19975229130542482041 - ©.21591078091826634944 i,

y > ©.83467921724852514243 - ©.88436359840345461817 i,

z - 0.36507307406489967798 + 1.10027437932172096761 i } ,
(X > -8.19975229130542482041 + ©.21591078091826634944 i,

y > 0.83467921724052514243 + ©,88436359840345461817 i,

Z - 0.36507307406489967798 - 1.10027437932172096761 1 } }

{{x>9, y—>0, z-> 1.0000000000000000000} ,

{X > 1.0000000000000000000, y > 8, z > B}, {X > @, y - 1.0000000000000000008, z > 8},
{X = 0.18750000000000000008, y — 1.4375000000000000000, z - —0.62500000000000000600} ,
{X - -0.7538229385937164396@, y - 0.71837161774204917366, z » 1.0354513208516672659},
{x - 0.35431835598286679878, y - 0.95098681673900111121, z - -0.36530517272186796999},
{x— -0.19975229130542482041 - 0.21591078091826634944 i,

y > 0.83467921724052514243 - 6,88436359840345461817 i,

z > ©.36507307406489967798 + 1.10027437932172096761 1},
(X > -0.19975229130542482041 + ©.21591078091826634944 i,

y - 9.83467921724052514243 + 0. 88436359840345461817 i,

z - 0.36507307406489967798 - 1,10027437932172096761 1} }

(x>0, y-8, z > 1.0000000000080000000} ,

{x -+ 1.0000000000000000000, y -0, z >0}, {X—> 0, y > 1.0000000000000000000, z >0},
{x > 0.18750000000000000000, vy - 1.4375000000000000000, z - -0.62500000000000000000 | ,
(x> -0.75382293859371643960, y - 0.71837161774204917366, z > 1.8354513208516672659],
{x —>©.35431835598286679878, y » ©.95098681673900111121, z » -0.385308517272186796999},
{X > -08.19975229130542482041 - 0.21591078091826634944 i,

y > 0.83467921724052514243 — 0.88436359840345461817 i,

z > ©.36507307406489967798 + 1.10027437932172096761 1},
{X > -0.19975229130542482041 + ©.21591078091826634944 i,

y > 0.83467921724052514243 + 0.884363598408345461817 i,

Z > 9.36507307406489967798 - 1.10027437932172096761 1 } }

QA-PX-nb.pdf
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Message: #316

Date: 02/11/2013 8:56:56

From: seiichikiri

Subject: Numerically confirmed quadrangle points with a property of angle

Dear friends,

The attached file will open by Mathematica, if you add ".nb" to
it.

Best regards,

Seiichi.

< Previous Next — <= Message Index 1 Subjects

Message: #317

Date: 03/11/2013 9:52:54

From: eckart_schmidt@t-online.de

Subject: Numerically confirmed quadrangle points with a ...

Dear Seiichi,

your discussed points are the fixed points of the
Clawson-Schmidt Conjugate QL-Tfl for a quadrigon, that are the
intersections of the 1st Steiner axis and the Schmidt circle.
Best regards Eckart

< Previous Next — <= Message Index 1 Subjects

Message: #318

Date: 03/11/2013 1:28:07

From: seiichikiri

Subject: Numerically confirmed quadrangle points with a ...

Dear Eckart,

I am very glad that you have determined the points, which I
could only compute numerically, such that they are suitable in
EQF.

Best regards,
Seiichi.

+ Previous Next — < Message Index 1 Subjects
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Message: #319

Date: 04/11/2013 9:47:47

From: Eisso J. Atzema

Subject: Question about a Quadrilateral

Colleagues,

I apologize beforehand for triple posting, but I have a somewhat
urgent question. While working on a paper, I found a curious
16th century Indian attempt at a derivation for the area formula
of a cyclic quadrilateral. The derivation is incorrect, but it
is fairly easy to fix it using modern means. The resulting proof
is quite interesting, but I just think I have seen it before. I
only cannot remember where. Can anyone help me out? The proof
goes as follows:

Let ABCD be a (convex) cyclic quadrilateral, with AB of length
a, BC of length b and so on. Now, going either clockwise or
counter-clockwise, let A' on AB be such that AA'=(a+c)/2, B' on
BC such that BB'=(b+c)/2 and so on. Then, it is straightforward
to see that A'B'C'D' is a rectangle with the same area as ABCD.
Furthermore, it can be shown that the sides of this rectangle
equal e/f*sqrt{(s-a)(s-c)} and f/e*sqrt{(s-b)(s-d)}, with e is
the length of AC and f the length of BD (where I might have
switched the role of e and f). Thus, the area of ABCD equals
sqrt{(s-a)(s-b)(s-c)(s-d)}.

Has anyone seen this proof before? Please provide me with a
reference, however vague. Also, basically my verification for
the lengths of the rectangle is a tedious computation. Might
there be a nicer and shorter way to verify these lengths?

Thanks so much,
Eisso

< Previous Next — <= Message Index 1 Subjects
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Message: #320

Date: 04/11/2013 9:56:13

From: eckart_schmidt@t-online.de

Subject: 3 QG-circumconics for a QL and a fixed point

Dear friends,

for a quadrilateral with its 3 quadrigon components there are 3
QG-circumconics through a fixed point. These conics have 3
collinear fourth intersections. The geometry of the
corresponding line is discussed in the attachment, leading to a
new type of QL-cubics.

Best regards Eckart
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EQF-Note 2013-11-04

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

Three QG-Circumconics for a Quadrilateral

For the three QG-components of a quadrilateral
there are circumconics through a fixed point with
three  collinear  fourth  intersections.  The
corresponding line will be discussed here, leading
to a new type of QL-cubics. — Reference triangle
for barycentric coordinates is QL-DT.

fa /

The three QG-Circumconics and their Intersections

For a quadrilateral with lines
L(~l,mn), L,(I,-m,n), L,(I,m—n), L,(I,mn)
there are the intersections
0,(m:1:0), 0,0:n:m), Qy(—m:1:0),
0,,0:=n:m), Q,;n:0:0), O, (-n:0:1)
and the quadrigon components
Q12Q23Q34Q41’ QJ 2Q24Q34QIJ’ Q13Q24Q4 IQU *
Let P(u:v:w) be an arbitrary point, then the QG-circumconics
through P have the equations
(PPu? —mAv2 + n2w?)zx — (22 —m2y? + n2z22wu =0,
(PPu+ 22— 2w xy — (P2 + 2 y? —n?z22uv =0,
(2?2 + m2v? + n2w?)yz — (=122 + m2y2 + n? 22 )pvw=0.
The fourth intersections of two of these conics give
(m2uv : [2u? — n2w?: —m2vw),
(n2uw: —n2vw: Pu? —m?v?),
(m2w2—m2v2: —2uv : Pwu) .
These intersections are the Involutary Conjugates QA-Tf2 of P

wrt the QG-components. They are collinear on a line with the
coefficients

L, (Pu(=Pu?+ m2v2? + n?w?),
m2v(12u2 — m2v? + ni2w?), n2w(l2u? + mxv? —n2w?)).

2013-11-04.pdf
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Three Examples

P = QL-PI: The coefficients of Ly, p; are extensive. The line is
the Clawson-Schmidt Conjugate QL-Tf! of the Dimidium Circle
QL-Ci6 containing QL-P26.

P = QL-P8: The line Ly, ps has the coefficients
Ly, pg (=12 + m?+1?),m2(12 — m? +n?),n%(12 + m? —n?))
and is the second asymptote of QL-Co2 containing QL-P23.

P = QL-PI13: The line Ly, p,3 has the coefficients
Loy _pi3 (P2 — 22 + 0?12, 2m? + m?n?® — n?12 —1*m? + m2n® + n*?)
and is a parallel to QL-L9 through QL-P19.

For points P on L; the line Lp is L; again. For the vertices of the
diagonal triangle QL-DT the line is the opposite sideline of QL-
DT. For the midpoints of the sides of QL-DT the line containes
the opposite vertex and QL-P13.

Further Properties

For a line L there are always three points X with Ly = L. These
points are the common intersections of the conics, which are the
QA-Tf2 images of L wrt the QG-components.

For all lines through a fixed point Q(x,:y,:z,) these three
points lie on a cubic with the equation
l4x0x3 +m4y0y" -1-M4Z,,Z3
—P2m?(x,y +xy ) xy —ni?n?(y,z + yz,) yz —nA*(z,x+ zx,)zx =0.
This cubic is the locus for all points X, whose Ly containes Q,
passing through the six points of the quadrilateral.

If Q is a vertex of QL-DT, this conic is QG-Co2 of the
correspondent QG-component.

If Q = QL-P13, this cubic has the equation

P(—x+y+2)x2+mi(x—y+2)y2+n2(x+y—27)72=0.
and is a circumcubic of the medial triangle of QL-DT , isotomic
invariant wrt this triangle.

2013-11-04.pdf
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A new Type of QL-Cubics

The general case of the locus for points X, whose Ly containes a
fixed point Q(x, :y,:z,)

. is a nonpivotal isocubic of type nK containing the
points of the quadrilateral.
The reference triangle A,B,C, for this cubic has its
vertices in the third intersections of the cubic with the
sidelines of QL-DT:
A, (0:n2z,:m?y,)), B, (n?z,:0:2x,), C (m?y,:[%x, :0).
A,B,C, is the cevian triangle wrt QL-DT of a point

K(m?n?y z, :Pn?z x, :1?m?x)y,),

which is the image of Q wrt a QL-DT-isoconjugation
with fixed points in the trilinear poles of L;.
The isoconjugation wrt A,B,C, for the cubic has fixed
point K.
The root R of the cubic is the trilinear pole of Ly wrt
A,B,C,. The coordinates are extensive.

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-11-04.pdf
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Message: #321

Date: 04/11/2013 9:58:20

From: Eisso J. Atzema

Subject: Question about a Quadrilateral (Minor Correction)

> On Mon, Nov 4, 2013 at 9:47 AM, Eisso J. Atzema <
atzema@math.umaine.edu >
> wrote:

>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>
>>

Colleagues,

I apologize beforehand for triple posting, but I have a
somewhat urgent question. While working on a paper,

I found a curious 16th century Indian attempt at a derivation
for the area formula of a cyclic quadrilateral.

The derivation is incorrect, but it is fairly easy to fix it
using modern means. The resulting proof is quite interesting,
but I just think I have seen it before.

I only cannot remember where.

Can anyone help me out? The proof goes as follows:

Let ABCD be a (convex) cyclic quadrilateral, with AB of
length a, BC of length b and so on. Now, let A' on the ray
from A to B be such that AA'=(a+c)/2, B' on the ray

from B to C such that BB'=(b+c)/2 and so on.

Then, it is straightforward to see that A'B'C'D' is a
rectangle with the same area as ABCD. Furthermore,

it can be shown that the sides of this rectangle equal
e/f*sqrt{(s-a)(s-c)} and f/e*sqrt{(s-b)(s-d)},

with e is the length of AC and f the length of BD

(where I might have switched the role of e and f).

Thus, the area of ABCD equals sqrt{(s-a)(s-b)(s-c)(s-d)}.

Has anyone seen this proof before? Please provide me with a
reference, however vague. Also, basically my verification for
the lengths of the rectangle is a tedious computation.

Might there be a nicer and shorter way to verify these
lengths?

Thanks so much,

Eisso
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Message: #322

Date: 05/11/2013 12:15:21

From: eckart_schmidt@t-online.de
Subject: Question about a Quadrilateral

Dear Mister Atzema,
indeed no reference, but perhaps a help: see attachment.

Best regards Eckart
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Re: Question about a Quadrilateral
(QFG message 319, 321)

“Let ABCD be a (convex) cyclic quadrilateral,
with AB of length a, BC of length b and so on.
Now, let A' on the ray from A to B be such that
AA'=(a+c)/2, B' on the ray from B to C such that
BB'=(b+c)/2 and so on. Then, it is straightforward
to see that A'B'C'D' is a rectangle with the same
area as ABCD.”

Let ABCD be a cyclic quadrigon wrt a circle of radius 1. The
quadrigon shall be defined by the following angles:
ZDAB=¢a, ZABC=p, ZASB=w =2p,
(e < £ <90°, § diagonal crosspoint).
We can choose a cartesian coordinate system, orientated at the
midpoints of the arcs (see figure). Advantage: The axes will be
parallel to the sides of your rectangle.

The vertices have the coordinates:
A(—cos(f—@);—sin(f—¢), B(cos(a—@)—sin(a—e@),
C(—cos(B+@);sin(f+@), Dicos(a+@);sin(a+ @)

with the following distances
a= QCOS(W) b= ZCOS(M)

£l ’

¢ =-2cos(

s

AHBHYY o aes(BETY,
2 2
e=2sinf, f=2sina.
The vertices of the discussed rectangle can be calculated:
A'(—cos ffcos @ +sin ¢ sin g;—sin fcos ¢ +cos a sin @),
B'(—cos S cos ¢+ sin & sin ¢;sin [ cos @+ cos o sin @),
C'(—cos fcos @ —sin asin @;sin fcos @+ cos asin @),
D' (—cos S cos ¢ —sin o sin ¢;—sin F cos ¢+ cos ¢ sin ¢).
The side lengths of the rectangle are
AB =CD =2sin fcosp, BC=DA=2sinasing
and the area 2sinasin fFsiny.

Atzema.pdf
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Additional remark: There is a further rectangle with parallel
sides wrt the discussed rectangle, built up of the incenters of the
triangles ABC, BCD, CDA, DAB. This rectangle has the side
lengths

a+f a-p

sin —cos@ and cos —sin@.

2 2

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

Atzema.pdf
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Message: #323

Date: 08/11/2013 4:00:06

From: eckart_schmidt@t-online.de
Subject: Some "splitter”

Dear Chris, dear friends,

I had a look in "Encyklopddie der Mathematischen Wissenschaften"
and got some suggestions, concerning:
* further properties of the Plicker Points QL-2P1,
* angle bisectors of pairs of tangents wrt QL-inscribed conics
* inscribed QL-conics with maximum product of axes.
see attachment.

Best regards Eckart
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Some ,,Splitter*
(08.11.2013)

The Pliicker Points QL-2P] (which are the common
points of the Thales circles about the (L-diagonals) are
the intersections of the directrix circles of the inscribed
QL-conics.

For the Pliicker Points the tangents to inscribed conics
are orthogonal.

Pairs of tangents from a fixed point on QL-Cul to QL-
inscribed conics have the same angle bisectors. For QL-
P1I these bisectors are the I and 2" Steiner axis (see

QL-TfI).

There are two inscribed (QL-conics (an ellipse and a
hyperbola) with maximum product of axes. The centers
lie symmetric to QL-P12 in the intersections of QL-LI
and a circle through QL-P8, QL-P17, QL-P24.

Splitter 13-11-08.pdf
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e (Special for Chris, extending EQF for n = 5, 6, ...
perhaps well known?):

2 lines give a point (intersection).

These points for 2 of 3 lines give a circle (circumcircle).
These circles for 3 of 4 lines give a point (Miquel point).
These points for 4 of 5 lines give a circle (...).

These circles for 5 of 6 lines give a point (...) ...

_QL-L1 for & of 5 lines, 5

Suggestions out of

Dingeldey, Friedrich,

Kegelschnitte und Kegelschnittsysteme.
(Encyklopiddie der Mathematischen Wissenschaften,
Bd.III/2, Heft 1).

Teubner Leipzig, 1903

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

Splitter 13-11-08.pdf
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Message: #324

Date: 09/11/2013 10:53:23

From: Seiichi Kirikami

Subject: The perspector of 2 triangles made from 3 QA version Pedal lines
and

Dear friends,

Given a quadrangle P1P2P3P4, 2 triangles made from 3 QA version
Pedal lines and Steiner lines has a perspector.

Its barycentrics: See the last line of the attached file.

It might be too complicated.

Best regards,
Seiichi.

P. S. If the attachment does not have ".nb", add ".nb" to it.
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(» Perspector of triangles of Pedal and Steiner lines x)
lista
E

Simplificar[lista_] := Slmpllfy[Apply[PolynomiaIGCD, lista]

Punto[r_, s_] := Simplificar[Cross[r, s]];
Recta[P_, Q_] :=Simplificar[Cross[P, Q]];
DividirRazon[ptP_, ptQ_, m_, n_] :=Simplificar[nTr[ptQ] ptP +mTr[ptP] ptQ];
Medio[ptP_, ptQ_] :=DividirRazon[ptP, ptQ, 1, 1];
PuntoInfinito[{p_, q_, r_}] := {q-r, r-p, p-q};
PuntoInfinitoPerpendicular[{f_, g_, h_}] := PuntoInfinito[{SAf, SBg, SCh}] /.
br2+cnhr2-an2 cr2+a”2-bn2 ar2+b”r2-cn2
{SA—» , SBo ,sc»—};
2 2 2

Perpendicula[P_, r_] :=Recta[P, PuntoInfinitoPerpendicular[PuntoInfinito[r]]];
Perpendic[P_, Q_, R_] := Perpendicula[P, Recta[Q, R]];
Mediatriz[ptP_, ptQ_] := Perpendic[Medio[ptP, ptQ], ptP, ptQ];
Circuncentro[{ptA_, ptB_, ptC_}] :=

Punto[Mediatriz[ptA, ptB], Mediatriz[ptA, ptC]];
Ortocentro[ {ptA_, ptB_, ptC_}] :=

Punto[Perpendic[ptA, ptB, ptC], Perpendic [ptB, ptC, ptA]];
Pie[P_, r_] :=Punto[Perpendicula[P, r], r];
SimetriaAxial [P_, r_] :=DividirRazon[P, Pie[P, r], 2, -1];
SimetriaAxiala[P_, Q_, R_] := SimetriaAxial[P, Recta[Q, R]];

(» 4 vertices =)
ptli= {@, 1, @};
ptz = {0, 0, 1};
pt3 = {1, @, @};
ptd = {p, q, r};

(* lines and cross points )
rtl2 = Recta[ptl, pt2];

rtl3 = Recta[ptl, pt3];

rtl4 = Recta[ptl, ptd];

rt23 = Recta[pt2, pt3];

rt24 = Recta[pt2, ptd];

rt34 = Recta[pt3, pt4];

ptS1 = Punto[rti13, rt24];
ptS2 = Punto[rtl12, rt34];
ptS3 = Punto[rt23, rtl4];

(* circumcenters =x)

ctll = Circuncentro[ {pt2, pt3, ptS2}];
ctl2 = Circuncentro[ {pt3, pt4, ptS3}];
ct21 = Circuncentro[ {pt4, pt2, ptS3}];
ct22 = Circuncentro[ {pt2, pt3, ptS1}];
ct31 = Circuncentro[ {pt3, pt4, ptSi}];
ct32 = Circuncentro[ {pt4, pt2, ptS2}];

(* Miquel points =x)
ptM1 = SimetriaAxiala[pt3, ctll, ct12];
ptM2 = SimetriaAxiala[pt2, ct21, ct22];

PedalSteinerLines-nb.pdf
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ptM3 = SimetriaAxiala[pt4, ct31, ct32];

(* perpendicular x)

ppdM11 = Pie[ptM1, rt23];
ppdM12 = Pie[ptM1, rt34];
ppdM21 = Pie [ptM2, rt24];
ppdM22 = Pie [ptM2, rt23];
ppdM31 = Pie[ptM3, rt34];
ppdM32 = Pie[ptM3, rt24];

(* Pedal lines )

pedl = Recta[ppdM11, ppdM12];
ped2 = Recta[ppdM21, ppdM22];
ped3 = Recta [ppdM31, ppdM32];

(*» Pedal triangle x)

ped12 = Punto[pedl, ped2];
ped23 = Punto[ped2, ped3];
ped31 = Punto[ped3, pedl];

(* Orthocenters =)

otll = Ortocentro[{pt2, pt3, ptS2}1];
otl2 = Ortocentro[ {pt3, pt4, ptsS3}];
ot21 = Ortocentro[{pt4, pt2, ptS3}1];
ot22 = Ortocentro[{pt2, pt3, ptS1}];
ot31 = Ortocentro[{pt3, pt4, ptS1i}];
ot32 = Ortocentro[{pt4, pt2, ptS2}];

(» Steiner lines «x)

stnl = Recta[otll, ot12];
stn2 = Recta[ot21, ot22];
stn3 = Recta[ot31, ot32];

(* Steiner triangle =)

stnl2 = Punto[stnl, stn2];
stn23 = Punto[stn2, stn3];
stn31 = Punto[stn3, stnl];

(* connecting lines =)

rtA = Recta[ped12, stnl2]

rtB = Recta[ped23, stn23]

rtC = Recta[ped31, stn31]

Det[{rtA, rtB, rtC}] // Factor // Simplify
Punto[rtA, rtB]

PedalSteinerLines-nb.pdf
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{-a* (p+ayr(p+m?-
(q+r) (" (p+r)? (2p+2q+r) +b (p+q) (2p*+4pg+2¢°+5pr-6qr+5r?) +
b2 2 (£1;33+2q3+4q2r'+qr2+r'3+p2 (8q+6r‘)+3p(2q2+3qr‘+r‘2)))+
a’ (¢ (p+r)? (2pq+2q°+3pr+aqr+r?) +b® (p’ (2q+r) +p® (6q°+6qr-r?) +
p(6g®+11g’r+2qr’-2r’) +q(2¢®+6g’r+3qri-2r¥))),
-a* (p+r) (PP+2p* (q+2r) +qr (3g+5r) +p (g° +7qr+5r))+
(@+r) (b* (p+q) (p-r) (p+q+r)+c* (p+r) (5p>+r (q+r) +
b’ c® (2p*+p* 3q-r) +p (P +qr-2r) +r (g®-r?))) +

p(3q+4r)) +

a® (-c? (pP-r?) (p*+3pq+2q*+4pr+3qr+r’) +b?

C
(p4+p q+2r‘) +p? (7q2+qr+r‘2) -qgr (q2+3qr'+2r‘2) 7p(q3+2q2r‘+2qr'2+2r'3))),
*(p+a) (p+r)? (P+2(q+r)) + (q+r)
(c*p(p+rm?+b* (p+q) (5p*+2(q+r)?+p (6q+5r)) +
b*c? (2p* +p? (-3q+r) -2q (q+r‘)27p(6q2+5qr'+r'2)))+
a® (-2 (p+r)? (pP+2q(q+r) +p (4q+31r)) +
b2 (p+q) (p3+p2 (q+3r‘)+p(4q1+9qr+6r2) +2 (q3+3q2r‘+4qr2+2r‘3)))}
[a*a @+ (p+r) +
(q+r) (b4 (p+q) (2p+q+2r) +ct (p+r) (2p2+5pq+5q2+4pr‘+6qr‘+2r'2)+
b’c* (4p>+q’ +q*r+4qri+2r’-p> (6q+8r) +3p (P +3qr+2r?))) -
2(b* (p+a)? (3pa+g*+2pr+dqr+2ri) +c® (p’ (q+2r) +p* (-g®+6qr+6r?) +
r(-2¢°+3q’r+6qr’+2r’) +p (-20®+2g’r+11gr+6r’))), -a* (p+q)? (p+r)
(P+2(q+r)) - (g+r) (b*p (pra)?+c®(prr) (SpP+2(q+r)?+p(5q+6r)) +
b*c? (2p*+p* (g-3r) -2r(g+r)*-p(a®+5qr+6r))) +
2(0* (pra)? (pP*+2r (qer) +p(3g+dr)) -
Zip+r) (p3+p2 (3q+r) +p(6q2+9qr+4r2) +2 (2q3+4q2r‘+3qr‘2+r‘3))),
*(p+q) (p+r) (PP+p(4q+r)+q (5q+3r)) -
(@+r) (c*(p-aq) (p+r) (p+q+r)+b* (p+q) (5p>+q(q+r) +p (4q+3r)) +
b*c* (2p>-q*-p* (q-3r) +qrisp(-26°+qr+r?))) +
*(0® (p*-q*) (p*+4pa+q®+3pre3gre2r?) -
2(p+r) (pPP+2p*q+p(a®-qar-r?) -q(2¢°+3qr+r?)))]}

{a* (p+a) (@a-r) (p+r) (p+ra+r) - (q+r) (b*c® (q-r) (2p*+q* +4qr+rP+3p(q+r)) -
< (p*
b* (p? (q+3r) +q(q2+4qr'+5r'2)+p(2q2+7qr+5r2}))+a
b (-p® (g+r) -p® (q®+2qr+3r*) «p (@®+q’r-2qr’-2r®) +q (g’ + 247 r+qri-2r%)) +
(PP (q+r)+p* (3g%+2qr+r?) +
p(2a°+2¢°r-qr’-r®) -r (-2¢>+q’r+2qr2+r’))),

—a* (p+q) (p+r) {2p2+4pq+2q2+6pr‘+5qr‘+Sr'l) =

(b%-c*) (@+m?* (b? (p+a)r-c® (p+r) (2p+2q+r)) +

a® (-2 (p+r) (2p°+40°+6q°r+3qrier’sp’ (6q+4r) +p (8g°+9qr+r?)) +b* (2p*+

3g+r)+r(59°+4qr+r’) +p (5¢°+7qr+2r?))+
2

(

3

6p’ (q+r) +qr (a®-qr-2r?) +p? (6g°+11qr+3r®) +2p (g+3g°r+qri-r?))),
*(p+q) (p+r) (2p*+6pq+5q°+4pr+5qr+2r?) +
(bzfcz) (g+r)? ({Zq (p+r) +b% (p+q) (2p+g+2r)) +
a® (- (p+r) (2p*+p® (6q+4r) +q(-2¢°-qr+r?) +p (3q°+5qr+2r?)) +
b2 (p+q) (2[:)3+q3+3q2r‘+6qr“2+-€l-r'3+p2 (4g+6r) +p(q2+9qr'+3r'2)))}

PedalSteinerLines-nb.pdf
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[

[-a® (p+a)? (p+r)?

(pz (q2+6qr'+r'2)+qr‘(11q2+26qt'*+11r'2)+p(q3+19q2r‘+19qr‘2Jrl'*a})—2a6 (p+q)
(p+r) (S (p+r) (p* (3q+r) +p® (106°+7qr-r?) +p? (11¢° +4q*r-14qri-5r) +
p(4g*-6>r-28q°r?-21qr’-5r') -r (4g*+9g’r+10q*r’+7qri+2r*)) +
b* (p+aq) (p* (a+3r) +p* (-q°+7qr+10r®) +p* (-5¢°-14q’r+4qr’+11r%) -
p(sa*+21¢°r+28q°r’+6qr’-ar®) —q(2¢°+7d’r+10q°rP+9qri+art))) «
(b -c®) (g+r)® (-c®(prr)? (2pP+qr(g+r) +p* (7q+3r) +p (3g°+6gr+r?)) +
b® (p+a)? (2p+qr(q+r)+p? (3q+7r) +p (g +6qr+3r?))+
b’c* (p+r) (6p*+3p° (7q+5r) +p’ (29q2+43qr+12r2)+
3p(6g°+12¢°r+9qri+r’) +q(4q’+10g°r+11qri+5r’)) -
b*c* (6p°+21p* (q+r) +p® (279> +64qr+29r?) ~qr (5¢°+11q*r+10qri+4r®) +
p* (15¢°+709’ r+65qr’ +18r%) +p (3g*+329°r+47¢°r? + 28qr’ +4r?)) ) +
a* (q+r) (c* (p+r)? (10p°+p* (43q+23r) +7p’ (9¢°+8qr+3r?) +
ar (2g®+4q*r+3qri+r’) +p? (36 +41¢°r+32qr°+ 707 +
pl6g'+12¢°r-17°r?+8qr° - r?)) +
b4(p+q)2(1ap5+p“ (23g+43r) +7p° (3q2+8qr‘+9r‘2)+qr‘(q3+3q2r'+4qr'2+2r'3 +
P’ (79°+329°r+41qr’+36r°) +p (-q*+89°r+17q°r’ +12qr’ +6r*)) +
2b*c (p+q) (p+r) (6p°+20°+9q*r+16¢°r?+16¢*r’ +9qr*+2r°+
23p* (q+r) +p* (3197 +54qr+31r?) +p® (19¢°+ 519 r+51qr’+19r%) +
p(7a*+29¢°r+46q°r* +29qr’+7r%))) -
2a° (q+r) (b° (p+a)? (4p°+q’r (q+r)?+4p® (3q+4r) +2p° (89*+17qr+9r?) +
2pq (@®+6q°r+8qri+3r’) +p? (189’ +33q°r+28qr?+5r7)) +
c(p+r)? (4p°+qr’ (q+r)*+4p* (4g+3r) +2p® (9¢°+17qr+8r) +
2pr(3¢°+8q°r+6qri+r’) +p’ (5¢°+28q°r+33qri+10r’)) -
b2c* (p+r) (4p°+4p® (3q+5r) +2p* (69 +35qr+23r®) +p’r (839> +136qr+53r?) -
q(q+m?* (29 +q*r-qr’-3r) +p* (<119 + 269> r+1199°r’ + 110qr’ + 28 ") +
p(-99°-10q°r+26q°r’+57g°r’ +35qr*+5r°)) -
b*c® (ap” +12p° (2q+r) +2p° (339" +41qr+6r’) +p*q (999" +206qr+95r?) +
grig+rm?(3g*+q’r-qr’-2r®) +p*> (819" +246¢°r+202¢°r’ +26qr’>-11r") +
P’ (33¢°+145q" r+176 > r* + 5297 r -21qr®-9r°) +
p(56°+38¢°r+64q'r’+30q°r’ -13¢°r* -14qr°-2r°))),
a® (p+q)2(p+r*)3(p2 (q+r‘)+p(3q2+6qr‘+r'2)+q(2q2+7qr+3r‘2))f
2

56
(p+a)
(p+r)
(b* (p+q) (p* (2q+r) +2p* (59> +6qr+r’) +p? (169> +33¢°r+16qri+r’) +
2pq (6q3+17q2r'+14qr‘2+3r*3) +q? (4q3+16q2r'+18qr*2+5r'3)) +
c2 (p-;-r)2 (4q4+14q3r'+16q2r‘2+9qr‘3+2r'4+p3 (29+3r) +
p? (8q2+17qr‘+6r2) +p(10g®+28g°r+20qr*+5r%))) -
(q+m?* (-c® (p+r)? (p®> Bq+r) +q(2g°+3qr+r’) +p (79°+6qr+r?)) +
b (p+q)? (qr‘2 (g+r)+p>(g+11lr) +pr (6q2+19qr‘+11r2) + p? (q2+19qr+26r‘2)) +
2b8c? (4p® (q-r) +p* (15¢°-1@0qr-9r?) +p® (219’ -2q°r-37qr’-18r°) +

PedalSteinerLines-nb.pdf
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P’ (13¢*+119°r-42¢°r* -31qr* -7r*) v qr (q*-g’r-5q¢*r* -5qr’-2r") +
p(3q5+8q4r715q3r‘2726q2r‘3712qr472r‘5))f

b*c* (2p° (3q+r) +6p* (697 +3qr+r?) +p® (6347 +77q r+29qri+7r’) +
qr(16q*+23g°r+21g*r*+7qri-r*) +p* (439*+119¢°r+739°r? + 25qr* + 4r%) +
p(18g°+66q*r+77¢°r* +39¢°r* + 7qr*+r®)) +

2b%c® (p* (59*+6qr+r?) +p® (189> +33¢°r+22qr?+3r%) +
2qr (2q*+69°r+8g°r*+5qr’+r*) +p? (169" +52¢° r+61g°r’ +28qr> +3r%) +
p(ag®+28q*r+50q°r?+43q°r> +14qrtsr’))) +

222 (q+r) (-c® (p+r)?(2p*+2q (q+r)? (2q+r) +p’ (9g+5r) +
2p’ (8q°+16qr+3r®) +p (149> +28q°r+17qr’ +3r’)) +

b® (p+q)? (2p°-qr(q+r)® (3q+4r) +p* (5q+7r) +p* (5q°+21qr+10r?) +
P’ (¢’ +14¢°r+28qr?+9r®) -p (q*+7@’r+4g’r?-6qr’-4r?)) +

b*c* (p+a) (p+r) (2p°+p* (7q+9r) +p® (199 +29qr+16r?) +
(q+r)? (6q°+11q°r+3qri+2r’) +p® (319> +51° r+46qr° +16r’) +
p(23q*+54¢°r+519°r? +29qr*+9r?)) -

b*c* (p+r) (2p%+p® (9q+5r) -2p*r (13¢* +13qr+2r?) +p* (11g°+10qr+3r?) -
qa(@+r)? (49*+12q°r+18qr’+5r’) -p® (129" +83q° r+119¢°r* +57qr’ + 7r) -
p(129°+70q*r+136°r* +110q°r>+35qr* +3r°) ) ) +

a* (p+r) (-b* (p+a)? (p* (q-r) -p® (79> +8qr+3r’) -p® (21¢°+32¢°r+17qr?+4r7) -
p(23g*+56¢°r+41¢’r?*+12qr’+2r%) -q (10q*+ 43¢’ r+639°r? +36qr’>+6r)) +

cp+r)? (p*(7q+9r) +3p’ (1197 +20qr+7r%) +p* (56G>+135q°r+94qri+21r%) +
q(129*+42¢°r+569°r’ +33qr’+7r%) +
p(42q°+128q°r+135¢°r?+60qr’+9r')) +

2b*c? (p® (5q+3r) +p° (339> +38qr+7r?) +p* (819> +145q°r+64qri+4r’) +
p’ (99q*+2469° r+176q°r* +38qr*-3r) +
p’ (669> +206q r+2029°r’+52¢°r’ -13gr®-5r°) +
p(24ag°+82¢°r+95q*r’+269°r’-21g°r*-14qr°-2r°) +
q(4g°+12¢°r+12q"r* -11¢’r*-9qr®-2r%))),

@ pr@?prm? (PP (@ir)sr(3¢°+7qr+2r?) ap (P +6qr+3ri)) -

2

aﬁ

(p+q)
(P+r)
(b* (p+ra)? (2g*+9a>r+16g°r* +14qr’+4r®+p® (3g+2r) +
p’ (69°+17qr+8r’) +p (5¢°+20q°r+28qri+10r’)) +
cip+r) (p*(a+2r) +2p (@®+6qr+5r?) +r? (59718 r+16qri+4r) «
2pr (3¢°+14¢°r+17qr?+6r’) +p* (@*+16¢°r+33qr?+16r’))) + (q+r)?
(-®(p+rm?(ad®r(q+r) +p® (11q+r) +p? (26¢°+19qr+r?) +pq (11g°+19qr+6r)) +
b® (p+q)? (p* (q+3r) +r (q2+3qr'+2r‘2) +p(a®+6qr+7rf)) +
2b%c® (4p® (q-r) +p* (99 +10qr-15r?) +p? (109 +37¢° r+2qr?-21r%) +
P> (79 +31¢°r+42¢°r* -11qr’-13r*) +qr (2¢*+5¢°r+5q°rP+qri-rf) +
p(2g°+12¢°r+26¢°r?+159°r’ -8qr*-3r°)) -
2b°%c? (p* (q*+6qr+5r?) +p? (3q°+220*r+33qri+18r%) +
2qr (q*+59°r+8q’r?+6qri+2r?) +p? (3q*+280’r+61g°r’+52qr’-16r*) +
p(a®+14q*r+43g’r’+50q°r’ +28qr*+4r®)) +

PedalSteinerLines-nb.pdf
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b'c* (2p° (q+3r) +6p* (@®+3qr+6r?) +p’ (79*+29¢°r+77qr?+6317) +
ar (-a*+7@*r+21q°r*+23qr’+10r%) +p? (49" +250° r+ 739" r* +119qr?+ 430 +
p(a®+7q'r+39¢°r?+77¢°r’ v 66qr+1er®))) -

2a% (q+r) (b® (p+q)® (2p*+2r (q+r)? (q+2r) +p> (5q+9r) +

2p* (39°+1@qr+8r%) +p (3> +17¢° r+28qr’+14r°)) -

cip+r)? (2p°-qr(q+r)? (4q+3r) +p* (7q+5r) +p’ (109* +21qr+5r?) +
P’ (99’ +28¢°r+14qr’+r’) +p (4g"+6q°r-4g°r’-7qr’-r?)) -

b>c* (p+q) (p+r) (2p°+p* (99+7r) +p? (1697 +29qr+19r?) +
(q+r)2(2q3+3q2r+11qr2+6r‘3)+p2 {16q3+46q2r'+51qr‘2+31r3)+
p(sa*+29¢°r+51q°r* +54qr’+23r)) +

b*c® (2p” +p® (7q+9r) +p® (89 +19qr+11r®) -p*q (q® +16qr+15r?) -
ar(q+r)? (59°+18¢°r+12qr>+4r’) -p’ (11q* + 83’ r+145q¢° r? +83qr>+12r%) -
p? (109°+92q° r+229¢° r? + 2199’ r* + 82qr* + 121%) -
pP(3g°+40q°r+138q°r’ +189q° r’ +116q° r* + 32qr° + 4r%) ) ) +

at(p+q) (c*(per)? (PP (a-r)+p’ (39°+8qr+7r%) +p? (497 +17¢*r+32qr?+211%) +

r(6g*+369°r+63q°r*+43qri+10r®) +p (29 +129°r+41¢° r?+56qr’+23r%)) +

b* (p+q)? (p* (9q+7r) +3p* (7 +20qr+11r?) +p? (219°+94q* r+135gr> +56°) +
r(7q*+33¢°r+56q°r* +a2qri+12rt) 4
p(9q*+60q°r+135¢°r? +128qr®+42r)) +

2b%c? (p° (3q+5r) +p° (79*+38qr+33r°) +p® (49’ +64¢°r+145qr® +811°) +
P’ (-39°+30q°r+176q° r* +246qr>+99r*) +p’ (-5¢°-13q" r+52q°r’+

202¢°r® +206qr® +66r°) +r (-2¢°-9¢°r-11q'r* +12¢°r* +12qr° < 4r®) +

p(—2q5—14q5r—21q4r2+26q3r'3+95q2r'4+82qr5+24r5)))}

PedalSteinerLines-nb.pdf
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Message: #325

Date: 09/11/2013 1:14:48

From: Eisso J. Atzema

Subject: {Disarmed} Question about a Quadrilat

Sehr geehrter Herr Schmidt,

vielen Dank fir Ihren Beweis. Der meinige ist ungefahr gleich
lang (aber weniger trigonometrisch). Mittelerweile habe ich auch
noch einige andere Eigenschaften der Konstruktion gefunden:

* Nebst dem von mir angedeuteten Rechteck gibt es noch ein
zweites, das man bekommt wenn man in die andere Richtung
vorgeht: Statt A' auf der Halbgerade AB mit AA'=(a+c)/2, nehmen
wir einfach B'' auf der Halbgerade BA mit BB''=(a+c)/2 usw.
Nennen wir die Mittelpunkte von A'B'C'D' und A''B''C''D'', E'
bzw E'', so sind E' und E' Eckpunkten eines Rechteckes deren
anderen zwei Eckpunkten die Mittelpunkte P, Q der Diagonalen AC
und BD sind und deren Seiten den Seiten von A'B'C'D' und
A'"'B''C''D"'" parallel sind.

* Falls ABCD ein algemeines Kreisviereck ist, kénnen A'B'C'D’
und A'"'B'"'C''D'"'" noch immer konstruiert werden. Natirlich sind
A'B'C'D' und A''B'"'C'"'D"'"'" 1i.A. keine Rechtecke mehr und auch
haben sie eine andere Flacheninhalt als ABCD. Einiges kann man
aber doch sagen. Auf Grund einer Skizze, sieht es aus als ob P,
Q und deren analoge Punkten P', Q', P'', Q'' auf einem Kreis
liegen und zwar so dass PQ, P'Q'' und P''Q' Diametern sind.
Anders gesagt, PQ, P'Q'' und P''Q' sind gleichlang und haben den
gleichen Mittelpunkt M. Demnach waren auch P'Q' und P''Q"'’
gleichlang (und zwar gleich null falls ABCD ein Kreisviereck
ist). Der Punkt M is auch der Mittelpunt von M'M'', wo M der
Mittelpunt von P'Q', M'' der Mittelpunt von P''Q'"' ist.

Ich hdnge zwei Geogebra Dateien an...

Mit freundlichen Griissen,
Eisso
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Message: #326

Date: 10/11/2013 10:21:41

From: eckart_schmidt@t-online.de

Subject: The perspector of 2 triangles made from 3 QA ...

Dear Seiichi,

interesting constellation, but extensive coordinates. Some

remarks for the geometrical background:

Consider a quadrangle QA and its 0-QA (circumcenters of the

triangle components) and the diagonal triangle of 0-QA:

* The QL-L2 triangle is the reflection of the 0-QA diagonal
triangle in the centroid of the reference quadrangle.

* The QL-L3 triangle is homothetic to the 0-QA diagonal
triangle.
. see attachment

Best regards Eckart

y ) / 0-QA triangle
omothetic
QL-L2 and QL-L3 / )

tri \\

Seiichi-13-11-10.pdf

< Previous Next — <= Message Index 1 Subjects

410




Message: #327

Date: 10/11/2013 11:50:40

From: Chris

Subject: The perspector of 2 triangles made from 3 QA version Pedal lines

Dear Seiichi,

Interesting construction.

I found the same CT-coordinates.

Your point QA-Px as well as QA-Tf2[QA-Px], QA-Tf3[QA-Px],
QA-Tf4[QA-Px] have no collinearities with known points, neither
are they lying on known curves.

Best regards,
Chris

< Previous Next — <= Message Index 71 Subjects
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Message: #328

Date: 10/11/2013 12:35:44

From: Chris

Subject: {Disarmed} Question about a Quadrilateral

Dear Eisso, dear Eckart,

GE: Das Punkt M ist das Schwerpunkt (QA-P1l) des Vierecks ABCD.
EN: The point M is the centroid (QA-P1l) of the quadrangle ABCD.
NL: Het punt M is het zwaartepunt (QA-P1l) van de vierhoek ABCD.

Best regards,
Chris

< Previous Next — <= Message Index 1 Subjects

Message: #329

Date: 10/11/2013 1:09:28
From: Chris

Subject: Some "splitter”

Dear Eckart,

Very nice properties from an old source!

1. Do you have references to persons who were the "finders" of
these properties?

2. About the inscribed conics (3rd point): what is the max.
product of axes of an hyperbola?

3. The implications for n-gons I hope to implement them once
beside of EQF although I think this can take a lot of time in
the future.

Best regards,

Chris

< Previous Next — <= Message Index 1 Subjects
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Message: #330

Date: 11/11/2013 11:12:41

From: seiichikiri

Subject: The perspector of 2 triangles made from 3 QA ...

Dear Eckart,

They have beautiful relations! I think that I have understood
them more deeply.
Thanks a lot!

Best regards,
Seiichi.

< Previous Next —+ <= Message Index 1 Subjects

Message: #331

Date: 11/11/2013 11:19:38

From: seiichikiri

Subject: The perspector of 2 triangles made from 3 QA version Pedal lines

Dear Chris,

Thank you very much for your computation and confirmation.

I hope that you will appreciate my progress of computation by
Mathematica, compared with that one year ago.

Best regards,

Seiichi.
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Message: #332

Date: 11/11/2013 1:03:46

From: eckart_schmidt@t-online.de
Subject: Some "splitter”

Dear Chris,

the background for my "splitter" are pages 106 -108 in
http://dfg-viewer.de/v2/?set%5Bimage%5D=124&set%5Bmets%5D=http%3
A%2F%2Fgdz.sub.uni-goettingen.de%2Fmets_export.php%3FPPN%3DPPN36
0609856&set%5Bzoom%5D=default&set%5Bdebug%5D=0&set%5Bdouble%5D=0
&set%5Bstyle%5D=.

. and for the last point page 1010 in
http://dfg-viewer.de/v2/?set%5Bimage%5D=2528&set%5Bmets%5D=http%3
A%2F%2Fgdz.sub.uni-goettingen.de%2Fmets_export.php%3FPPN%3DPPN36
0609767&set%5Bzoom%5D=default&set%5Bdebug%5D=0&set%5Bdouble%5D=0
&set%5Bstyle%5D=
I am sure, there are more suggestions.

Best regards Eckart

< Previous Next — <= Message Index 1 Subjects

414



Message: #333

Date: 11/11/2013 1:37:36

From: eckart_schmidt@t-online.de

Subject: The perspector of 2 triangles made from ...

Dear Seiichi,
thanks for your message. A further remark:
The QL-L2 triangle is the circumscribed triangle of the Morley

Triangle QA-Tr3 with vertices in QG-P1@ of the QG-components.

Best regards Eckart

< Previous Next — <= Message Index 1 Subjects

Message: #334

Date: 11/11/2013 2:25:41

From: seiichikiri

Subject: The perspector of 2 triangles made from ...

Dear Eckart,

Your description of nesting triangles is very interesting for
me. As QL-3 triangle is homothetic to 0-QA diagonal triangle, I
will deduce the homothetic point later. If it had simpler
coordinates, I would be very happy.

Best regards,

Seiichi.

< Previous Next — <= Message Index 1 Subjects
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Message: #335

Date: 12/11/2013 2:43:54

From: seiichikiri

Subject: The perspector of 2 triangles made from ...

Dear Eckart,

I obtained the coordinates of the homothetic center or point.
It is also complicated, including (..a”8(p, g or r)"9..),
while those of the former case include (.. a”8(p, q or r)”"8..).

Best regards,
Seiichi.

< Previous Next — <= Message Index 1 Subjects

Message: #336

Date: 14/11/2013 9:30:05

From: eckart_schmidt@t-online.de
Subject: 3 QG-circumconics fora QL II

Dear friends,

here is another aspect as in message #320 of three
QG-circumconics for a quadrilateral.

If interested, see attachment.

Best regards Eckart
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EQF-Note 2013-11-15

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

Three QG-Circumconics for a Quadrilateral IT

Here another aspect is worked out as in EQF-Note
2013-11-04. We consider circumconics of
guadrigons through a fixed quadrigon point QG-
Px. For a quadrilateral there are three of these
conics. We discuss the cases, that these conics have
a common point. — Reference triangle for
barycentric coordinates is QL-DT.

For quadrigons we consider circumconics through a fixed
quadrigon point QG-Px. For the QG-components of a
quadrilateral there are three of these QG-Px-conics, each
containing four of the six QL-points. In pairs they have four
intersections: two QL-points and two further (not always real)
intersections. So there are six further intersections on four lines
defining a new quadrilateral (see figure below).

In the following only examples are worked out, where three
intersections of the conics coincide (see first figure):

If the three points QG-Px for a quadrilateral are collinear,
the three QG-Px-conics have a common point (collinear with
the three QG-Px) and three further collinear intersections.

2013-11-15.pdf
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0G-P2
The common point of the three QG-P2-conics is the point at
infinity of the Newton-Line QL-LI:

X(m2—n?:n?2-12:12—m?).

The three further intersections lie on the M3D Line QL-L9.

0G-PI12

The common point of the three QG-PI2-conics is the QL-
Harmonic Center QL-PI3.

The three further intersections lie on a parallel to QL-L9 through
QL-P19.

0G-P15 (see first figure)
The common point of the three QG-Pl5-conics is the
intersection of QL-L9 and QL-P8.QL-P13:
X (m2n2(m2n2—1"): n22(n22 —m* ) : Pm2(12m2 —n*)) .
The three further intersections lie on a line with the equation
22 +1x+ (22 +m*) y+(12m2+n*)z =0,
containing the intersection of QL-L9 and its QL-Tf2 image.

0G-P16

The common point of the three QG-PI6-conics lies collinear

with the QG-PI6-points and QL-P26 on the QL-Tfl image of

the Dimidium Circle QL-Ci6:

X (m*n*(a2M +b2L)(a®N +c2L)(@*>MN +(m—n)(b*nN + c2mM ))
(a2MN +(m+n)(—=b2nN + c2mM)) :...)

(only the first coordinate with L=m?—n2, M =n2—-[2, N =[2—n?).

0G-P18
The common point of the three QG-P18-conics lies collinear
with the QG-PI8-points on the QL-Tfl image of the QL-DT
Medial Circle QL-Ci2:
X((m2S; —n2S;)(12(S ;S + 52)+ S, (m2h? + n2c?))
(28T —12S2)(mA(S, S, + S+ S, (n2c? +12a?))
(128} —m2S) (S, S, + 52+ S (12a2 + m2b2))).

QG-P18-conicy Q6-P18

o= -
QG-P18_

Eckart Schmidt
http://eckartschmidt.de

eckart schmidt@t-online.de

2013-11-15.pdf
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Message: #337

Date: 15/11/2013 3:43:08

From: eckart_schmidt@t-online.de

Subject: Numerically confirmed quadrangle points with a ...

Dear Seiichi,

if you use for the fixed CSC-points the Miquel triangle as
reference triangle ABC (with C in the Miquel point),

then the barycentric coordinates are
a(atb+sqrt((a+b)A2-cr2):b(atb+sqrt((atb)Ar2-cr2):-cr2),
a(atb-sqrt((a+b)A2-cr2):b(at+tb-sqrt((atb)A2-cr2):-cr2).
Best regards Eckart

< Previous Next — <= Message Index 1 Subjects

Message: #338

Date: 15/11/2013 4:34:49

From: eckart_schmidt@t-online.de

Subject: Clawson-Schmidt Conjugate QL-Tf1

Dear Chris,
if we take the Miquel triangle as reference triangle ABC (C in
the Miquel point), then the Clawson-Schmidt Conjugate QL-Tf1l
becomes a very simple form for quadrigons:
(x: y: z)

-> (-af2 y: -bA2 x: (ar2 y z+bA2 z x+cMh2 x y) / (xty+z)).

Let L3AL4 = P4 = (u: v: w),
then
L2AL3 = P3 = (ar2 w: T: cN2 u),
LIAL2 = P2 = (a2 v: bA2 u: T),
L4ALT = P1 = (T: bA2 w: cN2 v)
with T = -(a”2 v w+b”A2 w u+c”r2 u v) / (u+v+w).

The diagonal crosspoints have not so simple coordinates.

Best regards Eckart

< Previous Next — < Message Index 1 Subjects
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Message: #339

Date: 15/11/2013 8:50:25

From: Chris van Tienhoven

Subject: Clawson-Schmidt Conjugate QL-Tf1

Dear Eckart,

When the Miquel Triangle is reference triangle, the question
arises how to construct a corresponding reference Quadrangle.
With your triple transformation:

(u: v: w)
--->((a"2 w: T: c”r2 u), (a2 v: bA2 u: T), (T: br2 w: cr2 v)),
where T = -(a”2 v w+b"2 w u+cr2 u v) / (u+v+w).

Simplified P1 -> (P2,P3,P4) this becomes clear:

Every point P1 can be the vertice of a Quadrilateral with ABC as
Miquel Triangle.

Because P1, P2, P3, P4 represent a Quadrilateral with ABC as
Miquel Triangle.

Further when we apply this triple transformation strictly to a
triangle, then:

* The incenter is transformed into the 3 excenters

* An excenter is transformed into the incenter + other 2
excenters.

* A triangle vertice is transformed into the other 2 triangle
vertices + some undefined point (0:0:0).

This leads us to the solution of how to construct the triple
transformation in a triangle.
1. Let P be some point to be triple transformed wrt some
triangle ABC.
2. Construct the incenter I and excenters E1,E2,E3 of ABC.
I.E1.E2.E3 forms a Quadrangle (system of 4 points), representing
3 possible Quadrilaterals:

Consecutive lines from Quadrigon I.E1.E2.E3

Consecutive lines from Quadrigon I.E1.E3.E2

Consecutive lines from Quadrigon I.E2.E1.E3
3. Construct the Clawson-Schmidt Conjugate of P wrt the 3
Quadrilaterals with consecutive lines of resp. I.E1.E2.E3 ,
I.E1.E3.E2 , T.E2.E1.E3
These 3 points are the triple transformed points of P.

Best regards,
Chris

+ Previous Next — <= Message Index 1 Subjects
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Message: #340

Date: 15/11/2013 11:30:57

From: Chris

Subject: Clawson-Schmidt Conjugate QL-Tf1

Dear Eckart,

An extra property of Pl when triple transformed into (P2,P3,P4):
* P2.P3.P4 is perspective with ABC.
* The perspector is the isogonal conjugate of P1.

Best regards,
Chris

< Previous Next — <= Message Index 1 Subjects
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Message: #341

Date: 16/11/2013 10:31:54

From: eckart_schmidt@t-online.de

Subject: Clawson-Schmidt Conjugate QL-Tf1

Dear Chris,

you describe a "triple transformation in a triangle". I would
describe it in the following way:

For a vertex A of a triangle ABC (incenter I) there is a
transformation TA (analogue TB, TC):

. first reflection in AI,

. then reflection in a circle round A with radius sqrt(b c).
TA(P), TB(P), TC(P) are the "triple transformation" of P wrt
ABC.

Best regards Eckart

< Previous Next — <= Message Index 71 Subjects

Message: #342

Date: 16/11/2013 11:42:26

From: seiichikiri

Subject: Numerically confirmed quadrangle points with a ...

Dear Eckart,

Thank you very much for your computation of 2 fixed points.
I think that it is very important to obtain the simple
solution and you showed its example on the Miquel triangle.
Best regards,

Seiichi

< Previous Next — <= Message Index 1 Subjects
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Message: #343

Date: 17/11/2013 2:21:37

From: eckart_schmidt@t-online.de
Subject: QG-Tr3 a new Reference Triangle

Dear Chris, dear Seiichi,

the not successful efforts to calculate the fixed points of the
Clawson-Schmidt Conjugate QL-Tfl have led me to QG-Tr3 as new
reference triangle. I think, it is an acceptable way to
calculate the Miquel point, the 1st Steiner line, the Schmidt
circle, the transformation QL-Tfl and its fixed points. See
Mathematica file in the attachment.

Best regards Eckart
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QG-Tr3 a new Reference Triangle

QRG-Tr3 shall be the reference triangle ABC for barycentric coovdi~
natfes:

A=QG-2P2a, B=QG-2P2b, C=QRG-P18.

If we chose a point PA4(wiviw), we get the otihver vertuees of the
guadirigon un Hae following way:

P2 s tive Bogonal conjugate of P4 wirt QG-Tr3
P1 (s Hie Unfersection of A.P4 and B.P2,
P3 s tihe infersection of AP2 and B.P4.

pPl := {-a’w?, -c®uv, -c?uw};
pP2 :={a’vw, b®uw, cZuv};
pP3 := {c?uv, b?w?, c?vw};
pP4 := {u, v, w}

Then the Miguel point QL-PL is

pPMiqu := {a’vB (uA+vB), b>uA (uA+vB), -c?uvAB}

A:=(c?v¥+28Avw+b?w?) ;B := (c?u?+2SBuw+a’w?)

The 14t Steiner Line hay the coefficients

gStl :={-bc’ul, ac’vB, —ab(a-b) (uA+VvB)}

The flxed pointy of tHhe Clawson Schumidt Conjugate arve the Untersec-
Hlony of the 1t Steiner Line and the Schumidt Circle. The Schumidt
Circle has the equation

krsS[{x_,y ,z }] :=-c® (buA-avB) (buAx®*-avBy®)+ 2ABc? (ab+SC)uvxy

-2aBv (aASAu+aBSAv-bc’Au)yz-2bAu (bASBu+bBSBv-aBc?v) xz
-ab (ab (uA+vB)2-ABcZuv) z?

The fixed pointy of tihe Clawsow Schunidt Conjugate e also- on a
crcle Huwoughv A=QG-2P2a, B=QG-2P2b and the incenter of QG-
Tr3 wiflv the equation

Chris17-nb.pdf
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krs[{x_,y_,z_}] :=a’yz+b’xz+c’xy-abz (x+y+z2)
The fixed pointy of tive Clawson Schunidt Conjugate are
a4vB 4c?-(a-b)? b vua 4/c?- (a-b)? c?
s b+

pfixl :={-a+ ’ }
(a-b) Yua (a-b) y/vB (a-b)
a yvB '\,‘cz—(a—b)z’ b /ul m c?
pfix2 :={-a- , b= ’ }
(a-b) Yur (a-b) VvB a-b

Also- the Clawson-Schunidt Conjugate QL-TfL gety an acceptoble
form

QUTEL[{x_, y_, z_}] =
{-a’Bv (—Bczvy2+Ac2uxy+ (a?Au-Ab’u-2BSAv) yz-l':n2 (Au+Bv) z?),
-b’Au (—Aczux2+Bc2vxy+ (—asz+szv—2ASBu) xz-a? (Au+Bv) 22) B
c?uvAB (czxy+b2xz+a2yz))

Eckart Schmidt
eckart_schmidt@t-online.de
http://eckartschmidt.de

Chris17-nb.pdf
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Message: #344

Date: 17/11/2013 7:47:58

From: Chris

Subject: QG-Tr3 a new Reference Triangle

Dear Eckart,

Very nice approach (change of reference triangle) for dealing
with items concerning the Clawson-Schmidt Conjugates (CSC)!
The new QG-circle you mention (through QG-2P2a/b, Incenter of
QG-Tr3 and fixed CSC-points looks special. The only special
thing I found about this circle is that the 3 QL-versions are
coaxial with axis the 1st Steiner Axis and with common points
the fixed CSC-points.

Chris
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Message: #345

Date: 18/11/2013 1:30:10

From: eckart_schmidt@t-online.de
Subject: Angle bisectors of a quadrigon

Dear friends,

it is well known, that the intersections of inner / outer angle
bisectors of a quadrigon give cyclic quadrigons. But there are
rarely connections with EQF.

Some observations with CABRI:

*

The two cyclic quadrigons have the same diagonal lines (angle
bisectors of opposite side lines of the reference quadrigon).
The midpoints of the circumcircles for the cyclic quadrigons
lie on the 1st Steiner axis (see QL-Tf1).
The circumcircles of the cyclic quadrigons
cut the Schmidt circle (see QL-Tfl) orthogonal.
The radical axis of the two circumcircles
is the 2nd Steiner axis (see QL-Tf1).
The circumcircles of the cyclic quadrigons
are invariant wrt the Clawson-Schmidt Conjugate QL-Tf1.
The Euler-Poncelet points of the cyclic quadrigons
lie on the Newton line QL-L1 of the reference quadrigon.
Taking QG-Tr3 as reference triangle (see my message #343),
the vertices of the inner cyclic quadrigon can be calculated:
P12(a (-(c v-b w)sqrt(B)+a w sqrt(A))

b c usqrt(A): c*r2 u sqrt(A)),

P23(a c v sqrt(B)
b(-(c u-a w)sqrt(A)+ b w sqrt(B)) : c~2 v sqrt(B)),

P34((c v-b w)sqr(B)+c u sqrt(A)
b w sqgrt(A) : c w sqrt(A)),

P41(a w sqrt(B)
C v sqrt(B)+(c u-a w)sqrt(A) : c w sqrt(B)).

Not mentioned are general properties of cyclic quadrigons.
Perhaps someone can find further properties.
Best regards Eckart
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Message: #346

Date: 20/11/2013 9:46:34

From: eckart_schmidt@t-online.de
Subject: A new circle for quadrigons

Dear Chris,
I have collected some properties of the new QG-circle, I
mentioned in my message #343.

. see attachment

Best regards Eckart
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EQF-Note 2013-11-20

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

A new Circle for Quadrigons

Here a new QG-circle will be described connected
with the angle bisectors of a quadrigon. —
Reference triangle is the Quasi Isogonal Triangle
QG-Tr3. But most of the properties are only tested
with CABRIL.

Preliminary Remarks

Reference triangle is the Quasi Isogonal Triangle QG-Tr3 with
vertices in the intersections of opposite sides QG-2P2a,b and the
Quasi Isogonal Crosspoint QG-P18. We use the Incenter /, the
excenter J wrt QG-PI8 and the corresponding isogonal

conjugate (QG-112).

The new QG-circle is the Thales circle about 1], |

If we chose the reference triangle ABC with
A=0G-2P2a, B=0QG-2P2h, C=QG-PI8
and give P, the coordinates u, v, w, then we get
B(a?w:cuv:ctuw), P,(a?vw:b?uw:ctuy),
P(uv:b>w?:c?2vw), P(u:v:w)
and the equation of the new QG-circle is
a?yz +b2zx+crxy—abz(x+ y+2)=0.

/[é ~_//
.\ A _ J
1 y .

Furthermore we consider the two cyclic quadrigons, constructed
with the inner and outer angle bisectors of the quadrigon.

2013-11-20.pdf
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Properties of the new QG-Circle QG-Cix

e (OG-Cix contains the intersections / and J of the inner
and outer angle bisectors of opposite sidelines of the
quadrigon.

e (QG-Cix contains QG-2P2a,b the intersections of
opposite sidelines of the quadrigon.

e (G-Cix contains the fixed points F;, F> of the Clawson-
Schmidt Conjugate QL-TfI.

e The midpoint M of QG-Cix is the intersection of the 2
Steiner axis (see QL-TfI) and the circumcircle of QG-
Tr3 (beside QL-PI).

nd

T~ QG-P18  QA-2P2a

1st Steiner line

\ \ I h
PN NS/ ~~
\ X -
AN 3 p T~ —
QA-2P2b| S — e

— " schanidt circle .

e (QG-Cix is invariant wrt the Clawson-Schmidt Conjugate
QL-Tfl.

e (G-Cix is invariant wrt the Isogonal Conjugate for QG-
Tr3 (QG-Tf2).

e (QG-Cix cuts the circumcircles of the cyclic angle-
bisector-quadrigons orthogonal.

e (G-Cix contains the Miquel points (QL-P1) of the cyclic
angle-bisector-quadrigons.

e The radical center of QG-Cix and the circumcircles of
the angle-bisector-quadrigons is the intersection of QG-
L1 and the 2" Steiner axis.

e The polar of the radical center wrt QG-Cix is the 1%
Steiner axis.

radical center \? \\‘ ‘/"

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-11-20.pdf
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Message: #347

Date: 22/11/2013 4:02:42

From: eckart_schmidt@t-online.de
Subject: Another quadrigon circle

Dear friends,

in the attachment there is another quadrigon circle described,
connected with diagonal points.

Best regards Eckart
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EQF-Note 2013-11-22

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

Another Quadrigon Circle

Here another QG-circle will be described
connected with diagonal points.

This QG-circle is the circumcircle of the Diagonal
Crosspoint QG-P1 and the midpoints of the diagonals.

If we use QL-Trl as reference triangle, this circle has the
equation
a?(Z—m?)n?x+m?y+n2z)z —cA(m?2—n?)(Px+m?y +12z)x
+b2([2—m2)(m2—n?)zx =0
with the midpoint
2™ 0G-Quasi Circumeenter QG-P9
and contains ...
... the Diagonal Crosspoint QG-P1,
... the diagonal midpoints M; and M,
... the 1" 9G-Quasi Circumcenter QG-P3,
... the Gergonne-Steiner Point QA-P3,
... the QL-Adjunct Quasi Circumcenter QL-P17
... two vertices of the Miquel Triangle unequal QL-P].

Furthermore there is a transformation, consisting of a reflection
in the angle bisector at QG-PI (wrt QL-Trl) and a reflection in a
circle round QG-P1, so that the diagonal midpoints M; and M>
change:

(x:y:2) = (@m'z(x+y+2)
L —(m2n? — 212 + P2 (@222 + 28 yzx+ c2x2) — m' (a2 yz + B2 zx+ c2xy)

1e2mx(x+ y+2))
This transformation gives the new QG-circle as image of the
Newton Line QL-L1.
Eckart Schmidt
http://eckartschmidt.de
eckart schmidt@t-online.de

2013-11-22.pdf
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Message: #348

Date: 24/11/2013 10:58:13

From: eckart_schmidt@t-online.de

Subject: Numerically confirmed quadrangle points with a ...

Dear Seiichi, dear Chris,
there are further properties for the CSC-fixed points F1 and F2
.. for a quadrigon:
. P1, P3, F1, F2 and P2, P4, F1, F2 are concyclic.
. circumcircles of P1P2Fi and P3P4Fi or circumcircles
of P2P3Fi and P4P1Fi are tangent in Fi.
. for a quadrilateral:
. F1, F2 points, which are the Isogonal Center (QA-P4)
of their pedal quadrangle.
Best regards Eckart
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Message: #349

Date: 24/11/2013 12:30:17

From: seiichikiri

Subject: Numerically confirmed quadrangle points with a ...

Dear Eckart,

I confirmed the concyclicity and tangency by Cabri pictures. It
is really interesting!!!

Best regards, Seiichi.

< Previous Next — < Message Index 1 Subjects

Message: #350

Date: 24/11/2013 2:17:57

From: Chris

Subject: Numerically confirmed quadrangle points with a ...

Dear Eckart, dear Seiichi,

This brings me to this property:

QA-P9 is the Miquel Point of the Antipedal Quadrilateral of
QA-P4.

Best regards, Chris
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Message: #351

Date: 25/11/2013 10:42:50

From: Chris

Subject: Inscribed Harmonic Quadrilateral

Dear Friends,
It is possible to construct an Inscribed Harmonic Quadrilateral
in a Quadrangle.
This can be done as follows:
Let P1, P2, P3, P4 be 4 random points forming our Reference
Quadrangle.
Let S1, S2, S3 be the vertices of the Diagonal Triangle.
Sl=intersection point P4.P1AP2.P3
S2=intersection point P4.P2AP1.P3
S3=intersection point P4.P3AP1.P2

Let
M12 = P1.P2 A S1.S52,
M34 = P3.P4 N S1.S52,
M23 = P2.P3 A S2.S3,
M41 = P4.P1 N S2.S3,
M13 = P1.P3 A S1.S3,
M24 = P2.P4 N S1.S3.

These 6 points lie on 4 lines:

line M13.M34.M41

line M12.M24.M41

line M12.M23.M13

line M23.M34.M24
So these 4 lines actually form a Complete Quadrilateral.
We will call this Quadrilateral the Inscribed Harmonic
Quadrilateral IH-QL.
and the Reference Quadrangle we will call Ref-QA.
Surprisingly IH-QL-DT = Ref-QA-DT (DT=Diagonal Triangle).

IH-QL-P8 = Ref-QA-P10 (Centroid Diagonal Triangle)
IH-QL-P9 = Ref-QA-P11 (Circumcenter Diagonal Triangle)
IH-QL-P1@0 = Ref-QA-P12 (Orthocenter Diagonal Triangle)
IH-QL-P11 = Ref-QA-P13 (Nine-point center Diagonal Triangle)
IH-QL-P13 = Ref-QA-P16 (so the Harmonic Centers Coincide)
IH-QL-P18 = Ref-QG-P4 of Reference Quadrigon

(Quadrigon Centroid)
IH-QL-P12 = Ref-QL-P12 of Reference Quadrigon

(Quadrilateral Centroid)
I don't think I will be surprised with more interesting
properties for the Inscribed Harmonic Quadrilateral in a
Quadrangle
Best regards,
Chris
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Message: #352

Date: 26/11/2013 7:47:45

From: Chris

Subject: Inscribed Harmonic Quadrilateral

Dear friends,

I made some false calculations.

About the coincidences only these are true:

IH-QL-P8 = Ref-QA-P10 (Centroid Diagonal Triangle)

IH-QL-P9 = Ref-QA-P11 (Circumcenter Diagonal Triangle)
IH-QL-P1@ = Ref-QA-P12 (Orthocenter Diagonal Triangle)
IH-QL-P11 = Ref-QA-P13 (Nine-point center Diagonal Triangle)
IH-QL-P13 = Ref-QA-P16 (so the Harmonic Centers Coincide)
Best regards,

Chris
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Message: #353

Date: 27/11/2013 12:32:24

From: eckart_schmidt@t-online.de
Subject: Inscribed Harmonic Quadrilateral

Dear Chris,

if you consider an IH-QL for a quadrigon, the points M12, M23,
M34, M41 give an IH-QG. The vertices of this IH-QG are the
points of tangency for QG-Col and divide the sides in ratios
with product 1.

Further relationships between IH-QL and Ref-QA can be related
wrt the same diagonal triangle. For Example: IH-QL-L7=Ref-QA-L5.
Perhaps new:

IH-QL-L6 contains Ref-QA-P32

IH-QL-Ci2 contains Ref-QA-P29 and Ref-QA-P36 .

Best regards Eckart
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Message: #354

Date: 27/11/2013 1:55:28

From: Chris

Subject: Another quadrigon circle

Dear Eckart,

A small contribution:

The angle bisector in the QL-Diagonal Triangle at QG-P1 is also
angle bisector between lines QG-P1.QG-P6.QG-P1@ and
QG-P1.QG-P5.QG-P9.

Best regards,

Chris
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Message: #355

Date: 27/11/2013 8:54:12

From: eckart_schmidt@t-online.de
Subject: QL-Cu1 for quadrigons

Dear Chris,

if you rewrite QL-Cul in EQF, here another aspect wrt
quadrigons:
... QL-Cul is the locus of points, whose antipedal quadrigon is
cyclic (if not degenerated).
. The antipedal quadrigons degenerate into triangles for
points on the circumcircles of the triangle components.
. A CT-equation of QL-Cul:
af2yz(qz-1Y)
- (b2 +2 q SA) xM2 z
+ 2(p SA -1 SC) xvyz

cN2xy (py - qX)
(bA2 p + 2 q SC) x zA2
0

+
+

Best regards Eckart
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Message: #356

Date: 29/11/2013 9:25:27

From: eckart_schmidt@t-online.de
Subject: A curious QG-parabola

Dear friends,
consider a quadrigon, divide the sides in the same ratio and you
get an inscribed quadrigon I-QG.
Some properties ( EQF-elements of these inscribed quadrigons
will be set in parentheses):
. all I-QG have the same centroid (QA-P1)
and the same Newton line (QL-L1) as the reference quadrigon,
. the Miquel points (QL-P1) are collinear on QL-P1.QG-P3,
. (QL-P19) are collinear on a line through QL-P19
perpendicular QG-P5.QG-P10,
(QG-P3) are collinear on QA-P1.QG-P3.
The NSM Lines (QL-L5) envelope a parabola (tangent to QL-L1 and
QL-L5).
What about this parabola?
Best regards Eckart
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Message: #357

Date: 29/11/2013 9:57:15

From: eckart_schmidt@t-online.de
Subject: Some "splitter” III

Dear Chris,
some properties, not found in EQF:
# QG-P15: area(Pi,Pi+1,QG-P15) = area(P1+2,Pi+3,QG-P15)

# QL-Cil: ... locus of Euler-Poncelet points of QA with vertices
in the boundary points of QL-tangential conics.
# QL-P18: ... centroid of the three collinear QG-P15 points
on QL-L9.
# QG-P9 : ... QL-P17 lies (with QL-P9 and QL-P16)
on the circle through the 3 QL-versions of QG-P9.
# QA-Tr3: ... for a QG: QG-P1@ is the 4. parallelogram point
of QA-Tr3.
# QA-Tr3: ... for a QL: The three QL versions have parallel

opposite sides of QL-P2 with midpoints on QL-L6.
Best regards Eckart
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Message: #358

Date: 29/11/2013 11:59:42
From: Chris

Subject: Some "splitter” III

Dear Eckart,

I like your splitter!

Regarding your last item (The three QL versions of QA-Tx3 have
parallel sides, opposite to QL-P2 with midpoints on QL-L6):
These opposite sides are parallel to the Steiner line QL-L2.
Best regards, Chris
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Message: #359

Date: 30/11/2013 10:52:27

From: eckart_schmidt@t-online.de
Subject: QL-Cu1 for quadrigons

Dear Chris,

in addition to my message #355 there is a further property for
QL-Cul for quadrigons:

For quadrigons P1P2P3P4 the QL-Quasi Isogonal Cubic QL-Cul is
the locus of points P, for which the circumcenters of PPiPi+1l
are concyclic.

Best regards Eckart
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Message: #360

Date: 01/12/2013 9:45:36

From: eckart_schmidt@t-online.de
Subject: QL-Cu1 for quadrigons

Dear Chris,

QL-Cul for quadrigons stays on interesting:

For quadrigons P1P2P3P4 and points P on QL-Cul the angle
bisectors of

For convex quadrigons these angle bisectors are identic for
outer points and perpendicular for inner points.

Best regards Eckart
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Message: #361

Date: 01/12/2013 12:03:33

From: Chris van Tienhoven
Subject: Quad Perimeter Problem

Dear friends,

Let P1.P2.P3.P4 be Quadrigon/Tetragon Quad-1 with perimeter
peri-1.
Construct points P12, P23, P34, P41 on AB, BC, CD, DA such that:
P1.P12 + P1.P41

= P2.P12 + P2.P23 = P3.P23 + P3.P34 = P4.P34 + P4.P41

= peri-1 / 4.
Let P12.P23.P34.P41 be Quadrigon/Tetragon Quad-2 with perimeter
peri-2.

Now construct in a similar way an inscribed Quad-3 Q1.Q2.Q3.Q4
such that:
P12.Q1 + P12.Q2

= P23.Q2 + P23.Q3 = P34.Q3 + P34.Q4 = P41.Q4 + P41.Q1

= peri-2/4.

Questions:

1. Is it possible to construct in a general way inscribed
Quadrigons Quad-2 and Quad-3 such that Quad-1 and Quad-3 are
perspective (see attachment)?

2. Is it possible to construct in a general way inscribed Quad-2
such that P12.P34 is perpendicular to P23.P41?

Best regards,

Chris

P4 |

"}‘;:%tiéérspeotor

“P1 P12 P2

QG-P97-PerimeterPoint-01.png
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Message: #362

Date: 05/12/2013 9:34:00

From: eckart_schmidt@t-online.de
Subject: A Quartic for Quadrigons

Dear friends,

consider for a quadrigon circles through opposite vertices, the
boundary points give an interesting quartic: QG-circumscribed,
QL-Tf1 invariant, anallagmatic (see attachment). The
constructions are simple, the calculation extensive. But perhaps
another reference triangle will give simpler expressions.

Best regards Eckart
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EQF-Note 2013-12-05

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

A Quartic for Quadrigons

The fixed points of a simple quadrigon
transformation  give an interesting quartic,
anallagmatic and invariant wrt the Clawson-
Schmidt Conjugate QL-Tfl. Construction and
equation shall be given.

Hqa-pa

The transformation

Consider for a quadrigon circles through opposite vertices
and a given point P. The second intersection of these circles
shall be the image of P.

Let P;P>P3P, be the quadrigon, P;P:P; the reference triangle for
barycentric coordinates and P,(p:q:r). For a point P(x:y:z)
the image has somewhat extensive coordinates:

b? (p+g+r)z (rx-pz) +c? (p+r)Xy+(a2p+azr-b2p)Zy

{ :

a2rY¥z+b2rXz+c2r (p+qg+r)xy-clpgz (x+y+z)

bzy (x+y+2)

’
c2xy+b2xz+alyz

2

b2 (p+g+xr) x (pz-rXx) +a? (p+rx) Zy+(—b2r+c r+czp)Xy}

b2pZx+clpY¥x+alp (p+g+r)yz-a2qgrx (x+y+z)

with
X:=x(q+r)-p(y+2);¥Y:=y(r+p)-q(z+x);2:=2z (p+q) -r (x+y)

Some properties:
e Fixed points of the transformation give a quartic (see
below).
e The image of the Miquel Point QL-PI is the Isogonal
Center QA-P4 (see above).

2013-12-05.pdf
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e The images of the intersections of opposite sidelines are
vertices M; and M> (unequal QL-PI) of the Miquel
Triangle QA-Tr2.

e The diagonals are invariant wrt this transformation.

e The images of the sidelines are circles, containing the
vertices of the opposite side, the Diagonal Crosspoint
OG-Pl and a vertex (unequal QL-Pl) of the Miquel
Triangle.

e The midpoints of these circles give a parallelogram with
center QG-P9 and sidelines perpendicular to the
diagonals of the quadrigon.

P2

The Quartic of the Fixed Points

For fixed points P of the transformation the circles
through opposite vertices of the quadrigon are tangent in
P. These points give a quartic with the equation (X, ¥, Z
see above):

(p+r) y2 (a4zz+c4xx) +a?c? (p+rx) y2 (xZ+zX)
-bixz (r(x+y)X+p(y+2)2)
-a’p?z (PZy(z+y-x)+r(Zy (z-x) +Y (x+2) (y+X)))
—bzczx(er (x+y-z)+p (Xy(x-2) +Y (x+2) (y+2))) ==

2013-12-05.pdf
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Construction of the quartic: For the construction we need the
vertices M; and M (unequal QL-PI) of the Miquel triangle and
the fixed points F; and F; of the Clawson-Schmidt Conjugate
QL-Tf1.

1. Circle through QG-PI, M;, M> with a point X

2. L, angle bisector of ZF XF,

3. P, Q as intersections of L, and its image-circle wrt QL-

Tf1 are points of the quartic.

Properties:

e The quartic is the locus of points, where circles through
opposite vertices of the quadrigon are tangent.

e The quartic is a circumquartic of the quadrigon.

e The quartic is invariant wrt QL-Tf1.

e For QL-TfI partners on the quartic the midpoints lie on
the circumcircle of M;, M>, QG-P1.

e The angle bisectors of the Miquel triangle at M;, cut
their QL-Tf]l image on the quartic in points of a cyclic
quadrigon.

e Midpoint of the circumcircle of this cyclic quadrigon is
the excenter wrt QL-PI of the Miquel triangle.

e The quartic is anallagmatic, that means: The quartic is
invariant wrt a reflection in a circle. There are two those
circles with midpoints in the intersections of the opposite
sidelines of the cyclic quadrigon (on the 2" Steiner
axis), containing F; and F>.

e The /" Steiner axis cuts the circle through M;, M2, QG-
Pl in two points. One point is the center of a circle
orthogonal to the Schmidt circle, which cuts the 7"
Steiner line on the quartic.

e The 2" Steiner axis cuts the circle through M;, M, QOG-
P1 in two points. They are centers of circles through F,

and F, which cut the 2" Steiner axis on the quartic.

2013-12-05.pdf
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Eckart Schmidt
http://eckartschmidt.de

eckart schmidt@t-online.de

2013-12-05.pdf
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Message: #363

Date: 06/12/2013 12:06:57

From: eckart_schmidt@t-online.de
Subject: A Quartic for a Quadrigon

Dear friends,

in my last message I have described a quartic for a quadrigon as
locus for points, where circles through opposite vertices are
tangent. In the attachment is a further quartic as locus of
points, where these circles cut perpendicular.

Best regards Eckart
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EQF-Note 2013-12-06

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

A Second Quartic for Quadrigons

For a quadrigon circles through opposite vertices
are tangent in points on a quartic (see EQF-Note
2013-12-05). Here another quartic is described as
locus of points, where circles through opposite
vertices intersect perpendicular.

Let P;P2P3P4 be a quadrigon and P;P»P; the reference triangle
for barycentric coordinates with P,(p:q:r). Then the locus for

points, where circles through opposite vertices intersect
perpendicular, is a quartic with the equation

(p+r) (a‘lzZy'2+a2c2y2 (Xz+x2Z) +c4ny2)
-aZp?z (PZy (-x+y+2) -r (Xyz-xY (x+y+2) +xyZ))
-b?e?x (rXy(x+y-z)-p(Xyz-Yz (x+y+2) +xyZ))
-bixz (rX(x+y)+p 2 (y+2)) =0

with
X:=x(gq+r)-p(y+2);¥:i=y (r+p)-q(z+x); Z2:=z (p+q) -r (x+y)

Construction of the quartic: For the construction we need the

vertices M; and M (unequal QL-PI) of the Miquel triangle and

the fixed points F; and F> of the Clawson-Schmidt Conjugate

QL-TYI.
1. Circle through the intersections of the Newton Line QL-
L1 and the diagonals with center on M;M>.

2. For points X on this circle consider the angle bisector L,
of /FXF,.

3. P, Q as intersections of L, and its image-circle wrt QL-
Tf1 are points of the quartic.

2013-12-06.pdf
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Properties:

The quartic is the locus of points, where circles through
opposite  vertices of the quadrigon intersect
perpendicular.

The quartic is a circumquartic of the quadrigon.

The quartic is invariant wrt QL-Tf1.

The quartic is invariant wrt the transformation described
in EQF-Note 2013-12-05.

For QL-TfI partners on the quartic the midpoints lic on a
circle through the intersections of QL-LI and the
diagonals, centered on M;M>.

The 2™ Steiner axis cuts this circle in two points not
always real). Circles round these points through F;, F>
cut the 2"’ Steiner axis on the quartic.

The quartic is anallagmatic, that means: The quartic is
invariant wrt a reflection in a circle. There are three
those circles (not always real): Two circles with
midpoints in the intersections of the 2™ Steiner axis with
the angle bisectors of the Miquel triangle at M; and M-,
containing F; and F, and one circle perpendicular to the
Schmidt circle with midpoint in the excenter of the
Miquel triangle corresponding QL-P1.

2013-12-06.pdf
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Eckart Schmidt
http://eckartschmidt.de

eckart_schmidt@t-online.de

2013-12-06.pdf
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Message: #364

Date: 08/12/2013 11:29:16

From: eckart_schmidt@t-online.de
Subject: A Quartic for Quadrilaterals

Dear friends,

for a quadrilateral there are three pairs of "opposite" points
and for each pair a circle through a given point. The points,
for which the three circles are coaxal give a quartic (see
attachment).

Best regards Eckart
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EQF-Note 2013-12-08

Background for these notes is:
Chris van Tienhoven: Encyclopedia of Quadri-Figures
http://chrisvantienhoven.nl/

A Quartic for Quadrilaterals

For a quadrilateral there are three pairs of
intersections and for each pair a circle through a
given point. The points, for which these circles are
coaxal give a quartic.

Let L;, L;, L3, Ly define a quadrilateral, then there are three pairs of
intersections:
Sp=LNL,S,=L,NL, and S,=L,NL,S, =L,NL
and S;;=L L, S, =L,NL,.

We take for each pair the circumcircle through a point P and consider
the locus of P for collinear centers of these three circles. This curve
give a quartic.

If we chose the diagonal triangle QL-DT as reference triangle for
barycentric coordinates and give L4 the coefficients [, m, n, then the
quartic has the equation

a?p? (lz—mz)z(lznzxX+m2n2yY—n4zZ+212m2xy(x+y))
+b2 2 (m2—n2)x(—1‘xx+12m2yY+12nzzZ+2m2n2yz(y+z))
+a?c? (n2-12)y(lzmzxx-mqy!ti-mznzzz+212n2xz(x+z))
+at (12—m2) (nz—lz)yz (—mzy (x+y) +n’z (x+z))
+bt (lz—mz) (mz—nz)xz (—n2z (y +z) +12x(x+y))
+ct (mz—nz) (nz-lz)xy (-lzx(x+z) +m2y (y+2)) =0
with
X:i=2yz+x (x+y+2);¥Y:=2x2+y (R+y+2);
Z:=2xXy+2Z (X+y+2)

2013-12-08.pdf
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Construction of the quartic: For the construction we need the 7%
and 2" Steiner axis (see QL-TfI):
1. Construct an inscribed conic of the Diagonal Triangle
OL-Trl with the /" and 2" Steiner axis (and Steiner
Line QL-L2) as tangents.
2. The intersections of tangents at this conic and their
image-circle wrt the Clawson-Schmidt Conjugate QL-
Tf1 will give points of the quartic.

Properties:

e This quartic contains the six intersections of the
quadrilateral.

e The quartic contains the vertices M;, M> (unequal QL-
PI) of the Miquel Triangles QA-Tr2 of the three
quadrigon components.

e The quartic contains the fixed points F;, F: of the
Clawson-Schmidt Conjugate QL-Tf1.

e The quartic is invariant wrt the Clawson-Schmidt
Conjugate QL-Tf1.

e The quartic is invariant wrt the transformation described
in EQF-Note 2013-12-05.

Eckart Schmidt
http://eckartschmidt.de
eckart _schmidt@t-online.de

2013-12-08.pdf
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Message: #365

Date: 08/12/2013 1:12:31

From: Chris van Tienhoven

Subject: An excellent book of geometry problems

Dear friends,

See message below from Francisco Javier Garcia Capitan.
He recommends a most special document of

Jose Maria Pedret.

I went through it.

Pages in the document 67-75, 292-334 (pages in PDF-file 69-77,
296-338)

all deal about quadrilaterals!

This is very special!

Best regards,

Chris

*Van:*

AdvancedPlaneGeometry@yahoogroups.com
[mailto:AdvancedPlaneGeometry@yahoogroups.com] *Namens*
garciacapitan@gmail.com

*Verzonden:* vrijdag 6 december 2013 8:52

*Aan:* AdvancedPlaneGeometry@yahoogroups.com

*Onderwerp:* [ADGEOM] An excellent book of geometry problems
Dear friends, here is an excellent book of geometry problems
written in 1955.

The text it is in Spanish but it contains many figures that can
help.

My friend Jose Maria Pedret bought it in a second hand bookshop
and carefully scanned it. I have the permission from the author
to distribute it.

Enjoy the book!

More information: http://garciacapitan.99on.com/jsb/

Direct download: https://drive.google.com/file/d/@B64@DPhcZB-mcX
Y4b@5ZQ3NPLUE/edit?usp=sharing
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Message: #366

Date: 08/12/2013 1:21:17

From: Chris van Tienhoven

Subject: problem about circumscibed square of a quadrigon

Dear friends,

Let P1, P2, P3, P4 be the vertices of a Quadrigon.

Let M13 be midpoint P1.P3.

Let M24 be midpoint P2.P4.

Let M be some point on the circle with diameter M13.M24.
Draw lines through P1 and P3 parallel to M.M13.

Draw lines through P2 and P4 parallel to M.M24.

These 2+2 parallel lines form a rectangle.

Question:

How to construct and possibly calculate point M such that this
rectangle is a square?

Best regards,

Chris

See attachment

P4 Let P1.P2.P3.P4 be random Quadrigon.
. /htil‘“\ Let M13 be midpoint P1.P3.
. T~ p3 Let M24 be midpoint P2.P4. o
/ \/“\\ Let M be some point on the circle with diameter
AL N M13.M24.
/_,)M% Draw lines through P1 and P3 parallel to M.M13.
/wyﬁiﬂkmf\\ Draw lines through P2 and P4 parallel to M.M24.
- P h These 2+2 parallel lines form a rectangle.
/ \ Question:
2 % For which M this rectangle is a square ?

QG-Qu-Circumscribed Square-01.png
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Message: #367

Date: 09/12/2013 9:12:27

From: eckart_schmidt@t-online.de

Subject: problem about circumscibed square of a quadrigon

Dear Chris,
here is a construction of the described square (see attachment):
Let P1P2P3P4 be a quadrigon and Cij the Thales circles about
PiPj with

P12 point on C12,

P41=P1P12~C41 and P23=P12P2~C23 (second intersections).
Construct a square about P41P12 with P412

as opposite point of P12

. and a square about P12P23 with P123

as opposite point of P12.
The loci of these opposite points are circles C412 and C123.
One of the intersections of these circles lies on C34.
This point is a vertex Q34 of the searched quadrigon ...
Best regards Eckart

o P412

) W N
JAE

Q34

P41 ‘-’ Pas
k41 - ‘A

P2

k12 P12

Square.pdf
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Message: #368

Date: 09/12/2013 5:39:46

From: yeuemtrondoitb85

Subject: Tangential quadrilateral well known properties?

Dear Mr Eckart, Mr. Bernard K, Dear Mr. Chris,

(Denote similar file pdf of Mr Eckart)

ABCD is a circumscribed quadrilateral,

PQRS the points of tangency with the inscribed circle center O,
M and N are the midpoints of AB and (D,

M' and N' are the midpoints of BC and DA

Construct four circle (OAB), (0OBC), (OCD), (ODA).

We have some result following:

1-Two tangents of (OAB), (0CD) at O is one line (coincedent
line), this line meets BC,DA respectively at B1,D1. Two tangents
of (OBC), (ODA) at O is one line (coincedent line), this line
meets AB,CD at Al1,C1

2-A1B1C1D1 is a parallelogram

3-QS//B1D1 and PR//A1C1

4-A1B1,MN,QS are concurrent at K; similar B1D1, M'N', RP are
concurrent at K'

Best regards

Sincerely

Dao Thanh Oai

_—

Tangential quadrilateral.png
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Message: #369

Date: 09/12/2013 5:50:23

From: yeuemtrondoitb85

Subject: Tangential quadrilateral well known properties?

Dear Mr Eckart, Mr. Bernard K, Dear Mr. Chris,

(Denote similar file pdf of Mr Eckart)

ABCD is a circumscribed quadrilateral,

PQRS the points of tangency with the inscribed circle center O,
M and N are the midpoints of AB and (D,

M' and N' are the midpoints of BC and DA

Construct four circle (OAB), (0OBC), (OCD), (ODA).

We have some result following:

1-Two tangents of (OAB), (0CD) at O is one line (coincedent
line), this line meets BC,DA respectively at B1,D1. Two tangents
of (OBC), (ODA) at O is one line (coincedent line), this line
meets AB,CD at Al1,C1

2-A1B1C1D1 is a parallelogram

3-QS//B1D1 and PR//A1C1

4-A1B1,MN,QS are concurrent at K; similar B1D1, M'N', RP are
concurrenr at K'

6-A1PRC1; and QB1D1S are isosceles trapezoid

Best regards
Sincerely
Dao Thanh Oai

—

Tangential quadrilateral-369.png
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Message: #370

Date: 09/12/2013 11:40:36

From: Chris van Tienhoven

Subject: Quadri-Figures-Group] problem about circumscibed square of a
qua

Dear Eckart,

Very nice construction of a circumscribed square around a
"quadrilateral"!

I took the liberty to alter your construction a bit. See also
attached files.

Construction two circumscribed squares around a quadrigon:

Let P1P2P3P4 be a quadrigon and Cij the Thales circles about
PiPj. C12 is intersected by the perpendicular bisector of P1.P2
in 2 points.

Let P12in be the inward point (direction QA-Centroid).

Let P12out be the outward point (other direction).

Let S1 be 2nd intersection point of circles C12 and C14.
Let S2 be 2nd intersection point of circles C12 and (C23.
Let C14in be the circle through S1, P4 and P12in.

Let C23in be the circle through S2, P3 and P12in.

Let V34in be the 2nd intersection point of C14in and C23in.
V34in = the Vertex of the 1st circumscribed square connecting P3
and P4.

Let Cl4out be the circle through S1, P4 and Pl2out.

Let C23out be the circle through S2, P3 and Pl2out.

Let V34out be the 2nd intersection point of Cl4out and C23out.
V34out = the Vertex of the 2nd circumscribed square connecting
P3 and P4.

V34in and V34out are the constructed vertices of the
circumscribed squares.

By connecting these points with P3 and P4 the first sidelines of
the squares are constructed.

By drawing parallel lines through P1 and P2 the other sidelines
of the squares are constructed.

Now we have 2 circumscribed squares.

The centers of the squares lie indeed on the Thales Circle of
M13.M24, where M13 and M24 are the midpoints of the two
diagonals of the Quadrigon.

Some other interesting properties:

* The diagonals of the two circumscribed squares produce 2 other
intersection points, also on the Thales Circle of M13.M24.

* The connecting line of the two centers of the circumscribed
squares passes through this point:
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QG-P1.QG-P6 N QG-P5.QG-P8 A QA-P1.QG-P11,
which is a point on the Nine-point Conic QA-Col.

See also QG/5: http://www.chrisvantienhoven.nl/quadrigon-objects,
/16-mathematics/encyclopedia-of-quadri-figures/quadrigon-objects

/artikelen-qg/165-qg-5.html

I think there will be more of these intersection points on this

circumscribed-square-center line.

* A first check didn't produce concurrencies of the QG-lines

of the 3 QA-Quadrigons or the 3 QL-Quadrigons.

Best regards,

Chris

-

L

V34in and,,vaitout are the constructed vertices of the circumscribed squares.

~" The centers of the two circumscribed squares lie on theThales cricle of M13.M24,

where M13 and M24 are the resp. midpoints of P1.P3 and P2.P4.

Ce3

P2

QG-P9007-CircumscribedSquareCenter-12.png

C41

p1l

Construction two circumscribed squares around a quadrigon:

LetP12in be the inward point (direction QA-Centroid)

Let P12out be the outward point (other direction).
—————__ LetSI be 2nd intersection point of circles C12 and C14.
“-Let S2 be 2nd intersection point of circles C12 and €23.

\ Let Cl4in be the circle through S1, P4 and P12in.
cp3 Let C23in" be the circle through S2, P3 and P12in.
/ Let V34in be the 2nd intersection point of C14in and C23in.

S

/

b

PA2out

~

C12

Let Cldout be the circle through S1, P4 and P12out.
Let C23out be the circle through S2, P3 and P12out.

Let V34out be the 2nd intersection point of Cl4out and C23out.

V34out = the Vertex of the 2nd circumscribed square connecting P3 and P4.

|

QG-P9007-CircumscribedSquareCenter-10.png
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By con/nei:’llng these points with P3 and P4 the first sidelines of the squares are constructed
By drawing parallel lines through P1 and P2 the other sidelines of the squares are constructed.

Let P1P2P3P4 be a quadrigon and Cij the Thales circles about PiPj .
C12 is intersected by the perpendicular bisector of P1.P2 in 2 points.

V34din = the Vertex of the 1st circumscribed square connecting P3 and P4.




Message: #371

Date: 10/12/2013 11:16:21

From: eckart_schmidt@t-online.de

Subject: problem about circumscibed square of a quadrigon

Dear Chris,

thank you for the description of the construction for the second
circumscribed square. I had supposed it, but wasn't able to
find! Reason: The calculation for point M gave two solutions.
Now I can give you the coefficients of the
circumscribed-square-center line (see attached Mathematica
file).

Best regards Eckart

Circumscribed-square-center line (message 370)
Reference triangle for barycentric coordinates:
P1P2P3 with P4:={p,q,r}.

{ta+r) (2p*+3pq+2q*+3pr+daqr+2r?) sa’
-(p+q) r(p+q+2r) sc
+(p*+2p*q+ap’r+apqrepri-2qr’-2r®) sAsB
+r (pz-Zpr-4qr-3r‘2) SB SC
-(p3+4p2q+5pq2+2q3+4pqr‘+3q2r'+2pr'2+2qr'2+r‘3) SASC, -p (q+r) (2p+q+r) sA?
-2 (p+r)2 (p+r2q+r) SB?
-(p+a) r(p+q+2r) sc
+(p3+4p2q+1qu2+4q3+2p2r‘+12pqr‘+19q2r+3pr2+8qr2+2r‘3) SA SB
+(2p3+8pzq+19pq2+4q3+3plr'+12pqr‘+1aq2r+2pr2+4qr2+r'3) SB SC
+(3p+4q+3r) (p2+2pq+q2+pr+2qr+r2)SASC,

=P (@+r) (2p+q+r) SA’
+(p+q) (2p°+4pq+2q*+3pr+3qr+2r?)sc
-p(3p2+4pq+2pr—r‘z) SA SB
—(2p3+2p1q—p2r—4pqr—4pr2—2qr2—r3) SBSC
-(pPP+2p’q+3pq*+2q’+2p°r+4pqr+5q°r+4qr?+r®) sasc}

Eckart Schmidt
eckart_schmidte@ t - online.de
http : // eckartschmidt.de

Chris-13-12-09-nb.pdf
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Message: #372

Date: 12/12/2013 2:29:54

From: eckart_schmidt@t-online.de

Subject: problem about circumscibed square of a quadrigon

Dear Chris,

there is a very simple construction of the circumscribed squares
of a quadrigon, using the van Aubel constellation:

Given a quadrigon, place a square outward on each side, and
connect the centers of opposite squares. The second
intersections of these lines with the Thales circles over the
sides are the vertices of an circumscribed square. Placing the
squares inside the quadrigon, we get the second circumscribed
square.

Best regards Eckart

< Previous Next — < Message Index 1 Subjects

Message: #373

Date: 12/12/2013 7:25:24

From: Chris

Subject: problem about circumscibed square of a quadrigon

Dear Eckart,

Remarkably simple indeed!

I already had noticed long before the relation with the Van
Aubel configuration. But this simple construction is new to me.
Best regards,

Chris
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Message: #374

Date: 13/12/2013 9:04:36

From: eckart_schmidt@t-online.de

Subject: problem about circumscibed square of a quadrigon

Dear Chris,

there is a further aspect wrt the circumscribed squares of a
quadrigon:

Reflecting a random point round the Varignon parallelogram of a
quadrigon we get a quadrigon with the same midpoints of the
sides as the reference quadrigon. All these quadrigons have
circumscribed squares of the same size and parallel sides (see
attachments).

Best regards Eckart
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Circumscribed-squares of a Quadrigon
Reference triangle for barycentric coordinates:

P1P2P3 with P4:={p,q.r}.
Centroioy of Hhe circumseriped squares:
(For the second centroid change the sign of S)

{-2p*SS5A-pqSSA-prSSA-2p*SSB-2prSSB+3p SASB+2pqSASB+
3prSASB-2p’SSC-4pqSSC-2q°SSC-4prSSC-3qrSSC-r’SsC+3p?SASC+3pqSASC+
4prSASC+4p?SBSC+4pqSBSC+5prSBSC+2qrSBSC+riSBSC+prSC+qrsc?,
(-pS+r5-qSA-rSA+pSC+qSC) (pSA-rsc), —pZSSA—quSSA—ZqZSSA—4prSSA—4quSA—
2r’SSA+pqSA’+prSA’-2prSSB-2r’SSB+p?SASB+2pqSASB+5prSASB+4qrSASB+4r?SASE -
pPrssC-qrssc-2r’SSC+4prSASC+3qrSASC+3r?SASC+3prSBSC+2qrsSBSC+3risBsc)

Coefficlents of the circrmscribped —sgunare—center Line

{@+r) (2p*+3pq+2q°+3pr+dqr+2r?) sa’

-(p+q) r (p+rq+2r)SC

+(p*+2p’q+ap’r+apqrepri-2qr’-2r’) sass
+r(pz-2pr-4qr-3r2) SB SC
-(pPP+4p’q+5pg’+2q’+apqr+3g°r+2pri+2qri+r®) SASC, -p (g+r) (2p+q+r) SA?
~2(p+r)? (p+2q+r) SB?

- (p+a@)r(p+q+2r)sc
+(p*+4p’q+18pq’+4q’+2p°r+12pqr+10q°r+3pri+8qri+2r’) SASE
+(2p*+8p’q+10pg’+4q’+3p°r+12pqr+10q°r+2pri+aqri+r’) SBSC
+(3p+4q+3r) (pP+2pq+q’ +pr+2qr+r?) SASC,

-p(q+r) (2p+q+r) SA’

+(p+q) (2pz+4pq+2q2+3pr+3qr+2r‘1) sc?

-p(3p2+4pq+2pr-rl) SA SB

- (2p*+2p’q-p’r-4pqr-4pr?-2qr?-r?®) SBSC
-(pPP+2p’a+3pq*+2d®+2p’r+apqr+5q°r+aqr +r’) sasc}

Side-length of a circumscribed square (For the second square change sign of S)

(PSA-rSC) /+/(-2(P+q+r) (PS+rS-pSA-rSC) + (q+r)*SA+ (p+r)?SB+ (p+q)?sC)

Eckart Schmidt
eckart_schmidte@ t - online.de
http : // eckartschmidt.de

Chris-13-12-09-374-nb.pdf
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Some remarks wrt circumscribed squares of a quadrigon

For a quadrigon there are two circumscribed squares, see
message 366, 370. Possible constructions see message 367, 370,
372. Properties of the circumscribed-square-center line see
message 370. Results in calculation see attached Mathematica
file.

New aspect:

Consider the Varignon parallelogram of the quadrigon.
Reflecting a random point P round this parallelogram we get a
quadrigon with the same midpoints of the sides as the reference
quadrigon. All these quadrigons have circumscribed squares of
the same size and parallel sides. (The drawing shows only one
square component).

(If the point P runs along a circle round a vertex of the reference
quadrigon, the centers of the circumscribed squares run along
circles with the same radius round the centers of the
circumscribed squares of the reference quadrigon.)

2013-12-13.pdf
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Now we consider the parallelogram with the same Varignon
parallelogram as the reference quadrigon and draw squares over
/ under the sides. The centers of these squares give again a
square (Napoleon square). The sides of such a Napoleon square
are parallel to those of that circumscribed square of the reference
quadrigon with opposite orientation.

The ratio of side-lengths of circumscribed squares of a
quadrigon equals the ratio of side-lengths of the Napoleon
squares described in the last paragraph. This ratio depends only
on the Varignon parallelogram of the reference triangle.

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-12-13.pdf
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Message: #375

Date: 13/12/2013 2:08:47

From: eckart_schmidt@t-online.de

Subject: problem about circumscibed square of a quadrigon

Dear Chris,

the Varignon parallelogram was the background for my examination
paper at university. So I have described a further aspect wrt
the circumscribed squares of a quadrigon (see attachment).

Best regards Eckart
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Circumscribed squares of a quadrigon
— an additional aspect —

This is a reference to my professor
Prof. Dr. Friedrich Bachmann

Napoleon squares of a parallelogram
Given a parallelogram, place a square outward / inside of each

side, the centers of these squares give two new squares, here
called the Napoleon squares (see [1], [2]).

( Napoleow squares
for a parallelogram

Bachmann squares of a parallelogram

The midpoints of the sides of the Napoleon squares of a
parallelogram give two further squares, here called Bachmann
squares. The parallelogram is the vectorial sum of these
Bachmann squares (see [1], [3]).

Circumscribed squares of a quadrigon

For a quadrigon there are two circumscribed squares (see QFG
message 370).
For all quadrigons with the same Varignon parallelogram these
circumscribed squares have the same size. Their sides are
parallel to the sides of the Bachmann squares for the Varignon
parallelogram.

2013-12-14.pdf
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3

Circumscribed square

of a quadrigon
Bachmarw squore

A Napoleow square

of the Varignow parallelogram

Finally: There are three pairs of squares, which have the same
ratio of size.

References

[1] E. Schmidt: Affin-regulire n-Ecke und ihre reguliren
Komponenten. - MNU XXXIX 4.

[2] My homepage 05-5.

[3] F. Bachmann / E. Schmidt: n-Ecke.
— B.I - Hochschultaschenbiicher 471/471a,
Bibliographisches Institut Mannheim 1970

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-12-14.pdf
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Message: #376

Date: 13/12/2013 7:25:01
From: yeuemtrondoitb85
Subject: Problems: Square

Dear Mr Chris and Mr Eckart,
ABCD are a quadrilateral
EFGH are a parallelogram
TQRS is a square

then VWZU are squar

Best regards

Sincerely

Dao Thanh Oai

square.png
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Message: #377

Date: 14/12/2013 8:13:12
From: Chris van Tienhoven
Subject: Problems: Square

Dear Dao, Dear Eckart,

Very nice properties of the circumscribed square of a
quadrilateral.

Thank you!

Best regards,

Chris
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Message: #378

Date: 14/12/2013 9:02:43

From: Chris van Tienhoven

Subject: problem about circumscibed square of a quadrigon

Dear Friends,

I found some old notes of mine about squares related to a
Quadrigon and the Van Aubel Configuration.

Here are the notes. See also attached figure.

Notes:

Pij and pij are erected at Pi.Pj such that P3.P34.P4.p34 is a
square.

Pij is erected outwardly and pij is erected inwardly.

Now P12.P34 _|_ P23.P41 and P12.P34 = P23.P41

and pl2.p34 _|_ p23.p4l1 and pl2.p34 = p23.p4l.

Let Mj=midpoint(Pij,Pjk) and mj=midpoint(pij,pjk).
M1.M2.M3.M4 and ml.m2.m3m4 are squares for obvious reasons.
Area(P1.P2.P3.P4) = Area(M1.M2.M3.M4) - Area(ml.m2.m3.m4)
P1.P2.P3.P4, M1.M2.M3.M4 and ml1.m2.m3.m4 share the same
centroid.

Let H41 be OrthoCenter(P12,P23,P34),

and H12 be OrthoCenter(P23,P34,P41),

and H23 be OrthoCenter(P34,P41,P12),

and H34 be OrthoCenter(P41,P12,P23).

Now Area(H12,H23,H34,H41) = Area(P12,P23,P34,P41) = 2 *
Area(M1.M2.M3.M4).

Area(H12,H23,H34,H41) = Area(P12,P23,P34,P41) is general
property of a quadrangle.

Area(P12,P23,P34,P41) = 2 * Area(M1.M2.M3.M4) because
M1.M2.M3.M4 is Varignon-parallelogram.

The blue squares in the figure are formed by the lines parallel
to the diagonals of the brown squares and passing through the
vertices of P1.P2.P3.P4.

K1 and K2 happen to be their centers.

These squares are circumscribed squares of P1.P2.P3.P4.
Special property:

Area[M1.M2.M3.M4] / Area[ml.m2.m3.m4] = Area[N1.N2.N3.N4] /
Area[nl.n2.n3.n4]

N1.N2.N3.N4 and nl.n2.n3.n4 are the blue squares.

K1 and K2 have the same distance d to the Centroid of the
Reference Quadrigon.

In a quadrilateral there are 3 distances per QL-Quadrigon: da,
db, dc.

Then da + db + dc = @. (distances are signed).

1. the midpoint of the midpoints of the diagonals of the
Reference Quadrigon (which is QA-P1l) is the center of the
Varignon Squares of the Internal and External Van Aubel
Quadrigons.
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2.

the intersection points of the diagonals of the

circumscribed squares also lie on the Thales Circle with
diameter the midpoints of the diagonals of the Reference

Quadrigon.

Best regards,
Chris van Tienhoven

f2a Pati

K1 and K2 have the same distance d to the Centroid of the Reference Quadrigon.
In a quadrilateral there are 3 distances per QL-Quadrigon da, db, dc.
Then da +db + dc = 0. (distances are signed).

The blue squares are the formed by the lines parallel to the diagonals of the brown squares
and passing through the vertices of P1.P2P3 P4.

K1 and K2 happen to be their centers.

These squares are circumscribed squares of P1.P2 P3.P4.

Special property.

Area[M1.M2 M3.M4] / Arealm1.m2 m3.md] = Area[N1.N2 N3 N4]/ Area[n1.n2.n3.n4]
N1.N2.N3.N4 and n1.n2.n3.n4 are the blue squares.

Pij and pij are erected at Pi.Pj such that P3.P34.P4.p34 is a square
Pijis erected outwardly and pij is erected inwardly.

Now P12P34 _|_P23.P41 and P12.P34 = P23 P41
and p12p34 |_ p23pa1and p12p34 = p23pa1

Let Mi=midpoint(Pij, Pik) and mi=midpoint(pijpik).
M1.M2.M3 M4 and m1.m2.m3md4 are squares for cbvious reasons.

Area(P1 P2 P3P4) = Area(M1 M2 M3 Md) - Area(m1 m2 m3 md)
P1.P2 P3.P4, M1 M2 M3:M4 and m1 m2 m3 m4 share the same centroid

Let H41 be OrthoCenter(P12,P23,P34),

and H12 be OrthoCenter(P23,P34,P41),

and H23 be OrthoCenter(P34,P41,P12),

and H34 be OrthoCenter(P41,P12,P23)

Now Area(H12 H23 H34 H41) = Area(P12,P23,P34 P41) = 2 ~ Area(M1.M2 M3 M4).
Area(H12,H23 H34 Ha1) = Area(P12,P23 P34,P41) is general property of a quadrangle.
Area(P12,P23,P34,P41) = 2 * Area(M1.M2 M3 M4) because M1.M2.M3.M4 is
Varignon-paralielogram.

Eckart Schmidt, september 18, 2012
dieQ liegen auf dem Thales-Kreis ueber den Diag

own abservation:

1. the midpoint of the midpoints of the diagonals of the Reference Quadrigon (which is
QA-P1)is Ihe center of the Varignon Squares of the Internal and External Van Aubel
Quadrigons.

2. the intersection points of the diagonals of the circumscribed squares also lie on the
Thales Circle with diameter the midpoints of the diagonals of the Reference Quadrigon

QG-2P99-Van AubelPoints-08a-circumsquares.png
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Message: #379

Date: 15/12/2013 8:15:16

From: yeuemtrondoitb85

Subject: Poncelet point and rectangular hyperbola

Dear Mr. Chris and Mr. Eckart

Let ABC be a triangle, Let rectangular hyperbola through
A,B,C,X4 (X4 is the orthocenter of the triangle ABC). Denote D
is any point lie on the hyperbola. Then Poncelet point of four
points A,B,C,D is center of the rectangular hyperbola. (Show
that when D moved on the hyperbola then Poncelet point of ABCD
is fixed)

Best regards

Sincerely

Dao Thanh Oai

Poncelet and rectangular hyperbola.png

< Previous Next — <= Message Index 1 Subjects
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Message: #380

Date: 15/12/2013 11:07:51

From: Chris

Subject: Poncelet point and rectangular hyperbola

Dear Dao,

At first sight a remarkable property.

As often occurs at second sight it is evident.

Taking four points on an Orthogonal Hyperbola we have a
Quadrangle.

In a Quadrangle only one Orthogonal Hyperbola can be
constructed.

So the Orthogonal Hyperbola it is spanned in, is the only one.
The Poncelet Point (QA-P2) of a Quadrangle is the Center of the
only Orthogonal Hyperbola of the Quadrangle.

So it is evident that a Quadrangle that is spanned on 4 points
of an Orthogonal Hyperbola is a fixed point being the Center of
the Orthogonal Hyperbola.

Seen from the Triangle point of view the Orthogonal Hyperbola
can be defined by A,B,C,H and a 5th point P5. So the point you
describe can be seen as the transformation of random point P5.
It is the Center of the Orthogonal Hyperbola (A,B,C,H,P5).

Best regards,

Chris van Tienhoven

< Previous Next — <= Message Index 1 Subjects
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Message: #381

Date: 15/12/2013 11:49:34

From: eckart_schmidt@t-online.de
Subject: Problems: Square

Dear Dao,

with your simple construction of the circumscribed squares of a
quadrigon it is easy to realize, that for all quadrigons with
the same Varignon parallelogram these circumscribed squares have
parallel corresponding sides and the same size (already
mentioned in message #374, #375).

Best regards Eckart

< Previous Next — <= Message Index 1 Subjects

Message: #382

Date: 15/12/2013 11:59:36
From: yeuemtrondoitb85
Subject: Problems: Square

Dear Mr. Chris, and Mr. Eckart.
Thank to you very much

Best regards

Sincerely

Dao Thanh Oai

< Previous Next — <= Message Index 71 Subjects

Message: #383

Date: 15/12/2013 12:03:09

From: yeuemtrondoitb85

Subject: Poncelet point and rectangular hyperbola

Dear Mr Chris,

I generalization one theorem at here: Vonk, Jan (2009), "The
Feuerbach point and reflections of the Euler line" http://forumg,
eom. fau.edu/FG2009volume9/FG2009Volume9. pdf#page=51, Forum
Geometricorum *9*: 47-55

Best regards

Sincerely

Dao Thanh Oai

< Previous Next — <= Message Index 1 Subjects
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Message: #384

Date: 15/12/2013 3:00:59

From: eckart_schmidt@t-online.de

Subject: problem about circumscibed square of a quadrigon

Dear Chris,

in addition to circumscribed squares of a quadrigon:

The centers of circumscribed rectangles lie on the Thales circle
about the midpoints of the diagonals.

The centers of circumscribed rhombi lie on a quartic (see
attachment). The quartic contains the diagonal crosspoint QG-P1,
the midpoints M of the diagonals and the centers Z of the
circumscribed squares. Construction and equation can be given.
Best regards Eckart

Quawtic for the centery

M  midpointy diagonals
Z  centery of circuwmscribed squares
X cender of circuwmscribred rhombuy

2013-12-15.pdf

< Previous Next — <= Message Index 1 Subjects
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Message: #385

Date: 15/12/2013 4:17:10

From: Chris

Subject: problem about circumscibed square of a quadrigon

Dear Eckart,

Nice quartic with these familiar points on it.
I tried to construct the circumscribed rhombi.
In my picture I found 4 circumscribed rhombi.
Do you have a construction method?

I am interested in the equation too.

Best regards,

Chris

< Previous Next — <= Message Index 1 Subjects

Message: #386

Date: 16/12/2013 10:20:50

From: eckart_schmidt@t-online.de

Subject: problem about circumscibed square of a quadrigon

Dear Chris,

attached a description of the construction for the circumscribed
rhombi of a quadrigon (I'm sure, there will be a simpler way).
The equation of the quartic is easy to calculate, see
attachment.

Best regards Eckart
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Eguation of the guartic for the centers
of circumseribed rivombi of a quadrigon
(reference triangle P1P2P3 witihv P4(pigir))

quad[{x_, y_, z_}] := -b* (r*x*+ p?2*) + (*p*+a’pr-b’pr+cpr+a’r?) y*
+2b (p+r)yxz (rx?+p2?) -2 (a®-c)y (rPx®-p?2%) -b? (p* +4pr+r?) x* 22
+(p+2q+3r) (c2p+2c2q—a2r'+b2r')x2y2
+(3p+2q+r) (bzp-c2p+2a2q+a12r')yzz2
-2 (*p?+2c8pq+2ciprraiqr-biqr+ciqr-bir’+ r?) xy?

ZEasz—bzp +a’pq-b’pq+c’pg+2a’pr+2a’qr+a’r?)y’z
+2(a2 2)xyz(2pr‘x+r2x—pzz—2pr'z)+

2( : 2 b2p2+332pq—3b2pq+c2pq+232q2—2b2q2+2c2q2+

3a’ pr'—4b2pr'+3c2pr-+a2qr'—3b2qr‘+3c2qr—b2r‘2+c2r2)xyzz

Eckart Schmidt
eckart_schmidte t - online.de
http : // eckartschmidt.de

Chris-13-12-16-nb.pdf
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Construction of circumscribed rhombi for a quadrigon

Let P;P>P;P, be a quadrigon.

1; variable line through P; with a variable point P,

[; parallel to [; through Ps3,

I> = Pj2Ps,

[4parallel to [; through Py,

P>P33P34P4 circumscribed parallelogram.

Thales circles over P;»2P»3 and P3Py with intersections
X Y.

Changing P;> on /; the locus of X, ¥ is a conic.

Z; > intersections of the conic and the mid-parallel of /;
and /3, centers of circumscribed rhombi.

Circle round Z; or Z, tangentto {;, [;.

A tangent through P; at this circle and a parallel through
P, give a circumscribed rhombus.

Changing the line /; through P; the centers Z; give the
quartic for the centers of circumscribed rhombi.

Eckart Schmidt
http://eckartschmidt.de
eckart_schmidt@t-online.de

2013-12-15-386.pdf
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Message: #387

Date: 18/12/2013 5:41:06

From: rhutson2

Subject: conic through reflections

Dear friends,

I have been away from quadri-figures for awhile, so forgive me
if this has come up before.

Let P1P2P3P4 be a quadrangle and Q a point. Let Qij be the
reflection of Q in line PiPj for all i,j in {1,2,3,4}, i<>

1) What is the locus of Q such that Q12, Q13, Q14, Q23, Q24, Q34
all 1lie on a common conic? The locus would include QA-P4, but
no other listed QA-points.

2) Is there a unique point Q such that the conic is a circle?

3) Is there a unique point Q such that the conic is a
rectangular hyperbola?

4) Is there a unique point Q such that Q is also the center of
the conic?

If Q = QA-P4, the conic has center at QA-P2 (but is not QA-Co2).
Conjecture for Q = QA-P4: if P1P2P3P4 is concave, the conic is
always an ellipse; if convex, it is always a hyperbola, and
rectangular if cyclic.

Best regards,

Randy Hutson

< Previous Next — <= Message Index 1 Subjects

Message: #388

Date: 19/12/2013 10:03:43

From: eckart_schmidt@t-online.de
Subject: conic through reflections

Dear Randy,

interesting questions! Here some remarks to question 1 out of
first experiences with Cabri:

* The locus of Q seems to be a cubic...

* ... circumscribed the diagonal triangle QA-Tr1l,
* ... circumscribed the Miquel triangle QA-Tr2,
* invariant wrt the three versions of QL-Tf1.

Best regards Eckart

< Previous Next — <= Message Index 1 Subjects
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Message: #389

Date: 19/12/2013 3:25:01

From: Chris

Subject: conic through reflections

Dear Randy, Dear Eckart,

The locus of all points for which the reflections in the 6
connecting lines in a Quadrangle are coconic (all laying on a
conic) also passes through the Involutory Conjugate of QA-P2
(Euler-Poncelet Point), which is an infinity point.

Also the circular points at infinity lie on the locus, so it is
circular.

Best regards,

Chris

< Previous Next — <= Message Index 1 Subjects

Message: #390

Date: 19/12/2013 5:04:12

From: rhutson2

Subject: conic through reflections

Another observation I forgot to mention: when Q = QA-P4, the
conic also passes through QA-P4 (and, of course, its antipode,
the reflection of QA-P4 in QA-P2).

Best regards,

Randy

< Previous Next — <= Message Index 1 Subjects
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Message: #391

Date: 20/12/2013 4:38:01

From: amontes

Subject: conic through reflections

Dear Randy, Dear Eckart, Dear Chris,

[Randy Hutson QFG#387]:

Let P1P2P3P4 be a quadrangle and Q a point. Let Qij be the
reflection

of Q in line PiPj for all i,j in {1,2,3,4}, i<>

1.) What is the locus of Q such that Q12, Q13, Q14, Q23, Q24,
Q34 all

lie on a common conic? The locus would include QA-P4.

If Q = QA-P4, the conic has center at QA-P2.

[Eckart QFG#388]:

The locus of Q is circumscribed the Miquel triangle QA-Tr2
[Chris van Tienhoven QFG#389]:

The locus of all points for which the reflections in the 6
connecting

lines in a Quadrangle are coconic (all laying on a conic) also
passes

through the Involutory Conjugate of QA-P2 (Euler-Poncelet
Point), which

is an infinity point.

[Randy Hutson QFG#390]:

Another observation I forgot to mention: when Q = QA-P4, the
conic also

passes through QA-P4.

*** The locus of Q is the septic with singularities ("isolated
points")

P1,P2,P3 and P4. With the properties outlined above by Randy,
Eckart and

Chris.

Equation of septic, in DT-notation (very complicated, see
attached file

Sextic-QFG#387.txt)

Particular cases:

==== If P1P2P3P4 be the quadrangle IIalbIc (incenter and
excenters),

the septic is decomposed into the product of the line at
infinity and a

sextic with I, Ia, Ib and Ic only real points ("isolated
points"):

-bA2 cr4 xN4 yA2 - an2 cN4 xA3 yA3 - bA2 cMN4 xA3 yA3 + ch6e X3
yA3 -

an2 cN xN2 yNM + anh2 bA2 cr2 XMy z - bNM cN2 XMy z -
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bA2 cNd xNd 'y z + ar2 bA2 ch2 xN3 yA2 z - bM ch2 X3 yN2 z +
bA2 cNd xA3 yA2 z - aM ch2 xN2 yA3 z + af2 bA2 ch2 xN2 yA3 z +
an2 cNd xN2 yN3 z - aN N2 x yM z + af2 bA2 cN2 x yNM oz -

an2 cN x yNM z - bMN cN2 XN zZA2 + afh2 bA2 N2 XAy zZA2 +

bA4 cAh2 xA3 'y zA2 - b2 N xA3 y zA2 + 6 a2 bA2 A2 xN2 yA2
ZA2 +

and cN2 x y~A3 zA2 + afh2 bA2 N2 x yA3 zA2 - ar2 cNd x yA3 zA2 -
and cN2 yN zA2 - ar2 bA xM3 zA3 + bA6 xA3 zA3 - bA cA2 xA3
zZA3 -

ard bA2 xN2 y zA3 + afh2 bM xA2 y zA3 + af2 bA2 ch2 xA2 y zA3 +
ard bA2 x yA2 zA3 - afr2 bM x yA2 zA3 + af2 bA2 ch2 x yA2 zA3 +
an6 yA3 zA3 - and bA2 yA3 zA3 - and cA2 yA3 zA3 - an2 br4 xA2
zN4 -

ar bA2 x y zM - afr2 bM x y zA + afh2 bA2 N2 x y zM4 -

and bA2 yA2 zMh4=0.

=== If P1P2P3P4 be the quadrangle GGaGbGc (the centroid and the
vertices

of triangle antimedial), the equation of septic is (in
DT-notation):

an8 xN6y - 6 anN6 br2 xM6y + 9 a4 bN xN6 Yy - 2 afr2 bN6 xXN6 Y
3 aM6 cN2 xN6y + 12 an4 bA2 cN2 xN6 Yy - 6 ar2 b cN2 XNy +
3 aM cM XMy - 6 anh2 bA2 cM xN6y - 2 al2 cM6 xN6 Yy +

an8 xA5 yA2 - 8 an6 bA2 xA5 yA2 + 15 and bA4 xA5 yA2 +

4 an2 bNe xXA5 yA2 - 2 bAB XxA5 yA2 + 4 ane ch2 xXA5 yA2 4+

3 aM bA2 c”2 xA5 yA2 + 6 afr2 br cA2 xXA5 yA2 - 2 b6 N2 xXAS
yA2 -

9 ard cN xN5 yA2 + 6 ar2 bA2 cNd xA5 yA2 + 4 ar2 che xA5 yA2 -
2 bA2 N6 XA5 yA2 - 2 cA8 XxA5 yA2 - 3 an8 xN4 yA3 +

10 ar6 bA2 xN4 yA3 + 18 ar2 b6 x4 yA3 - 5 bA8 xN4 yA3 +

15 anr6 cN2 xN4 yA3 - 12 ard bA2 cA2 xN yA3 4+

9 an2 bMN ch2 xN yA3 + 6 bA6 cA2 XM yA3 - 6 aMd cM o xN yA3 4
6 br cN xN4 yA3 - 3 ar2 cN6 xN yA3 - 2 bA2 ch6 xN4 yA3 4

3 cN8 xN yA3 - 5 an8 xM3 yNM + 18 anb bAr2 xA3 yr4 +

10 anr2 b6 xA3 yM - 3 bA8 xA3 yM + 6 afb cNh2 xN3 yMd o+

9 a4 bA2 cN2 xA3 yM - 12 ar2 bN cNh2 xN3 yML o+

15 bA6 c”2 xA3 yM + 6 aN cM4 xA3 yM - 6 bN cNd N3y -

2 anh2 cN6 xN3 yN - 3 bA2 cN6 xA3 yAM + 3 cN8 xA3 yAM4 -

2 an8 xN2 yN5 + 4 an6 bA2 xA2 yAS5 + 15 and bA4 xA2 yAS -

8 an2 bNe xN2 yA5 + bAB xA2 yA5 - 2 anb cN2 xA2 yAS 4+

6 a4 br2 ch2 xh2 yA5 + 3 ar2 bN cAh2 xA2 yA5 + 4 bA6 cN2 xA2

6 ar2 bA2 cAd xA2 yA5 - 9 bA cAd xA2 yAS - 2 af2 chBe xN2 yAS +
bA2 cA6 xA2 yA5 - 2 cA8 xA2 yA5 - 2 afb bA2 x yh6 +
ar br x yN6 - 6 a2 bA6 x yN6 + bA8 x yN6 -

bA2 cA2 x yN6 + 12 ar2 bN cN2 X yN6 - 3 bA6 cN2 X yN6 -
ar2 br2 cM x yN6 + 3 bNM cM x yN6 - 2 bA2 cM6 X yNh6 +

a8 x"N6 z - 3 aN6 bA2 xN6 z + 3 arM bNM xN6 z - 2 ar2 bNe xN6 z

[e) o) Vo Jun -
Q
>
B
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6 an6
9 aM
2 a8
4 bA8

+

cNh2
cN
XA5
XA5

XN6 z + 12 aM bA2 cN2 xN6 z - 6 ar2 bN cN2 xXN6 z +
XN6 z - 6 ar2 bA2 cNM xN6 z - 2 ah2 cN6 xXN6 z +

y z - 10 an6 br2 x\5y z + 8 a2 bre xA5 y z -

y z - 10 an6 c”r2 xA\5'y z + 12 ar4 bN2 cN2 xN\5y z +

12 ar2 bN c”r2 xN5y z - 4 b6 cN2 xA5y z +

12 a2 br2 cNM xN\5y z + 8 ah2 cN6 xXA5y z - 4 bA2 cN6 XA5y z -
4 cN8 x\5'y z + 2 a8 xN yr2 z - 16 an6 br2 x4 yN2 z -

3 aNd bNd xN4 yA2 z + 17 afh2 bAe xN4 yh2 z - 7 bAB xN4 yh2 z +

4 anb cN2 xN4 yN2 z - 12 aM4 bA2 ch2 XN oyn2 z +

18 an2 bN cNh2 xN yA2 z + 10 bN6 N2 XN yh2 z -

21 ar cM xN4 yN2 z + 9 af2 bA2 chd XN yn2 z +

18 b cN4 XN yN2 z - 4 an2 cNe XM yN2 z + 2 bA2 N6 XN yA2 z

cN8 xN4 yA2 z - 2 a8 x"3 yA3 z - 2 an6 bA2 xA3 yA3 z -

2 ar2 bN6e xN3 yA3 z - 2 bA8 XxA3 yA3 z + 22 an6 cN2 xXN3 yA3 z -
12 ar4 bA2 cN2 xA3 yA3 z - 12 ar2 br4 ch2 xA3 yA3 z +

22 bN6 cN2 xA3 yA3 z - 12 ar2 bA2 cMhd xA3 yA3 z -

14 ar2 cN6 xA3 yA3 z - 14 bA2 cN6 xA3 yA3 z + 10 cN8 xA3 yA3 z -
7 an8 xN2 yM z + 17 ar6e bA2 xA2 yNM z - 3 ard bAN xN2 yNM oz -
16 ar2 b6 x"2 yNM z + 2 bA8 xN2 yM z + 10 an6 cN2 xN2 yN z 4+
18 anrd bA2 cN2 xN2 yM z - 12 ar2 br N2 xN2 yhM oz +

cN2 xA2 yNM z + 18 aM cM xN2 yNM oz +

bA2 cNh4 xA2 yN z - 21 bN cNd xN2 yN oz 4+

cN6 xN2 yN z - 4 bA2 cN6 xN2 yNM oz + cN8 xN2 yM z -

X yA5 z + 8 a6 br2 x yA5 z - 10 ar2 bN6 x yA5 z +

X yA5 z - 4 an6 c”h2 x yA5 z + 12 ard bA2 cN2 x yA5 z +

12 anr2 bM cr2 x yA5 z - 10 bA6 cM2 x yA5 z +

12 anr2 br2 cM x yA5 z - 4 ar2 cN6 x yA5 z + 8 bA2 cN6 x yAS z -
4 cA8 x yA5 z - 2 an6 bA2 yn6 z + 3 aM bNM yN6 z - 3 ar2 b6

4 br6
9 an2
2 an2
4 ang8
2 bn8

yN6 z

+

bA8 yA6 z

6 br6
2 bA2
9 aM
8 an6
N2 -
2 b”6
4 an2
2 a8
4 an2

cN2
cN6
bA4
cN2

cN2
cN6
xN4
b6

- 6 aM
yh6 z -
yNe z +
XA5 zA2
XA5 zA2

XN5 zA2
XN5 zA2
y zA2 +

bA2 cA2 yA6 z + 12 ar2 bMN cNh2 yh6 z -

6

anr2 br2 cN yh6 z + 9 bNM cM yh6 z -

an8 xA5 zA2 + 4 an6 bA2 xN5 zA2 -

+
+

+

4

XMLy ZA2
12 anrd bA2 c”h2 xNMy zA2 + 9 afr2 bM N2 XMy zZA2 +

2 bA6 cN2 xMy zA2 - 3 aM cNM XMy zZA2 +

18 an2 bAr2 cN xM y zA2 + 18 bM M XMy zZA2 +

17 anr2 cnN6 xNM y zA2 + 10 br2 cNe xM y zA2 - 7 cN8 xNM y zA2 +
6 an8 x~N3 yA2 zA2 - 16 an6 bA2 xA3 yA2 zA2 -

18 anrd bA4 xA3 yA2 zA2 - 24 aN2 bA6 xA3 yA2 zA2 +

8 bA8 XxA3 yA2 zA2 - 16 an6 ch2 X3 yA2 zA2 -

30 anr4 bA2 ch2 xA3 yA2 zA2 - 12 ar2 b4 cNh2 xA3 yA2 zZA2 -

4 bN6 cN2 xA3 yA2 zA2 - 18 ard cNd xN3 yh2 zZA2 -

4 afr2 bNe xA5 zA2 - 2 bA8 xA5 zA2 -
3 aN4 bA2 cN2 xA5 zA2 + 6 af2 bA4 cA2 xAS

15 a4 cnNd xN5 zA2 + 6 an2 bA2 cMd xA5 zA2 4+
2 bA2 cN6 xA5 zA2 - 2 N8 xXN5 zZA2 4+

ane br2 xNy zA2 - 21 ahd bMN xN4y zZA2 -

+ bA8 xN y zA2 - 16 an6 cN2 xNMy zA2 -
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12 anr2 bA2 cN4 xA3 yA2 zA2 + 12 bN4 chd xXN3 yA2 zA2 -

24 an2 cN6 xN3 yA2 zA2 - 4 bA2 cN6 xA3 yA2 zA2 + 8 cN8 xA3 yA2
zZA2 +

8 an8 xN2 yA3 zA2 - 24 ar6e bA2 xA2 yA3 zA2 -

18 anrd br4 xA2 yA3 zA2 - 16 a2 br6 xA2 yA3 zA2 +

6 bA8 xA2 yA3 zA2 - 4 ar6 ch2 xN2 yA3 zA2 -

12 ar4d bA2 cAh2 xN2 yA3 zA2 - 30 ar2 bA4 cNh2 xN2 yA3 zA2 -

16 bA6 c”2 xA2 yA3 zA2 + 12 a4 cNd xN2 yA3 zZh2 -

12 anr2 bAr2 cN4 xN2 yA3 zA2 - 18 bN4 cNd xN2 yA3 zA2 -

4 anh2 cN6 xN2 yA3 zA2 - 24 bA2 cN6 xN2 yA3 zA2 + 8 cN8 xN2 yA3
zZA2 +

an8 x yM zA2 - 4 anr6 bA2 x yM zA2 - 21 aM bAL x yN zZA2 +

4 anr2 bA6 x yN zA2 + 2 bA8 x yM zA2 + 2 af6 cN2 x yN zZA2 +

9 ar4d bA2 cN2 x yNM zA2 - 12 ah2 b cN2 x YN zZA2 -

16 bA6 c”r2 x yN zA2 + 18 a4 cNd x yN zZA2 4+

18 anr2 bAr2 cN x yNM zA2 - 3 bN e x yN zZA2 4+

10 ar2 c”N6 x yN zA2 + 17 bA2 cnN6 X yM zA2 - 7 cNh8 x yN zA2 -
2 an8 yA5 zA2 + 4 an6 br2 yA5 zA2 - 9 at4 bA4 yAS zZA2 4+

4 ar2 bre yA5 zA2 + bAB yAS5 zA2 - 2 af6 cAh2 yA5 zA2 +

6 ar4 br2 cN2 yAS5 zA2 + 3 ar2 bN cAh2 yA5 zA2 - 8 bM6 cA2 yAS
ZA2 +

6 ar2 br2 cNd yA5 zA2 + 15 bN cNd yAS zA2 - 2 alh2 ch6 yAS zA2 +
4 bA2 cN6 yN5 zA2 - 2 cN8 yA5 zZA2 - 3 an8 xN4 zA3 +

15 an6 b”r2 xN4 zA3 - 6 aNd bN xN4 zA3 - 3 afh2 b6 xN4 zA3 +

3 bA8 xN zA3 + 10 an6 cN2 xN4 zA3 - 12 aMd bA2 ch2 xN4 zA3 -

2 b6 cN2 xN4 zA3 + 9 ar2 bA2 cNd XN zA3 + 6 bM cMd XN zZA3 4+
18 anr2 c”N6 x4 zA3 + 6 bA2 c”h6 x4 zA3 - 5 cN8 xMN4 zA3 -

2 ar8 xA3 y zA3 + 22 ar6 bA2 xA3 'y zA3 - 14 ar2 bN6 xA3 y zA3 +
10 bA8 xA3 'y zA3 - 2 an6 cMr2 xA3 y zA3 - 12 ar bA2 N2 xN3 y
zA3 -

12 ar2 br cA2 xA3 y zA3 - 14 b6 cN2 xM3 y zZA3 -

12 anr2 b2 cN xN3 y zA3 - 2 alh2 cN6 xN3 y zA3 +

22 b7r2 cM6 xN3'y zA3 - 2 cN8 xN3 y zA3 + 8 an8 xN2 yAr2 zA3 -

4 a6 bA2 xA2 yA2 zA3 + 12 ar4d bA4 xN2 yA2 zA3 -

4 an2 bre xN2 yA2 zA3 + 8 bA8 xN2 yA2 zA3 - 24 af6e cN2 xN2 yA2
zA3 -

12 ard bA2 cA2 xN2 yN2 zA3 - 12 ar2 bMN ch2 xA2 yA2 zA3 -

24 bN6 cN2 xN2 yh2 zA3 - 18 aMd chd xN2 yA2 zA3 -

30 an2 b2 cMN4 xN2 yA2 zA3 - 18 b cN4 xN2 yA2 zZA3 -

16 anr2 cN6 xN2 y~2 zA3 - 16 bA2 N6 xN2 yA2 zA3 +

6 cN8 xA2 yA2 zA3 + 10 ar8 x yA3 zA3 - 14 an6 bA2 x yA3 zA3 +
22 anr2 bM6 x yA3 zA3 - 2 bA8 x yA3 zA3 - 14 an6 cN2 x yA3 zA3 -
12 ar4 bA2 c”r2 x y~A3 zA3 - 12 ar2 bM N2 x yA3 zA3 -

2 bA6 cN2 x yA3 zA3 - 12 ar2 bA2 cMh4 x yA3 zA3 +

22 afr2 cN6 x yh3 zA3 - 2 bA2 cN6 x yA3 zA3 - 2 cN8 x yA3 zA3 +
3 an8 yM zA3 - 3 an6 bA2 yNM zA3 - 6 aM b yN zA3 4+

15 a2 b”"6 yM zA3 - 3 bA8 yM zA3 - 2 at6 cN2 yN zA3 -

12 anr2 b cN2 yM zA3 + 10 b6 cN2 yM zA3 + 6 a4 cNd yN zA3
+
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9 ar2 br2 cNd yN zA3 + 6 at2 cN6 yNM zA3 + 18 bA2 ¢N6 yNd zZA3 -
5 cN8 yM zA3 - 5 an8 xN3 zM + 6 anb bA2 xA3 zZM4 +

6 ar brN xN3 zMN - 2 ar2 bMe xN3 zA + 3 bA8 xA3 zMN4 4+

18 an6 c”2 xA3 zM + 9 ar bA2 cA2 xA3 zM - 3 b6 A2 xA3 zZM -
12 anr2 b”r2 cM x~3 zM - 6 bM cNM xA3 zM + 10 at2 cN6 xN3 zM
+

15 bA2 cN6 xA3 zMN4 - 3 cN8 xN3 zMN - 7 aN8 xN2 y zM +

10 an6 bAr2 xA2 y zM + 18 a4 bN xA2 y zA4 + 2 af2 bre xN2 y
zN4 +

bA8 xA2 y zM + 17 an6 cNh2 xN2 y zA4 + 18 ard bA2 ch2 xN2 y zM4
+

9 a2 bM cN2 xN2 y zM - 4 bN6 N2 xN2 y zZM -

3 aM cM xN2 y zM - 12 afh2 bA2 e xN2 y zZML -

21 b cNM o xN2 y zM4 - 16 at2 cN6 xN2 y zM + 4 bA2 ch6 xXN2 y
zN +

2 cN8 xN2y zM + anr8 x yN2 zMN + 2 an6 bN2 x yA2 zA4 4+

18 a4 bN x yN2 zM + 10 an2 bNe x yA2 zA4 - 7 bA8 x yA2 zA4 -
4 anb cN2 x yNr2 zA + 9 aMd bA2 cN2 x yN2 ZM4 +

18 anr2 b”N cA2 x yr2 zMN + 17 b6 cN2 x yr2 zM -

21 ar Mo x yN2 zM4 - 12 af2 bN2 cMd o x yN2 zM4 -

3 bN cM o x yN2 zM + 4 aN2 N6 x yA2 zA4 - 16 bA2 N6 x yA2 zZMh4

cA8 x yh2 zA4 + 3 an8 yA3 zA4 - 2 an6 bA2 yA3 zM4 +

ar4 brN4 yA3 zA4 + 6 ar2 bN6 yA3 zA4 - 5 bA8 yA3 zZA4 -

ane cN2 yA3 zA4 + 9 an2 br4 ch2 yA3 zA4 + 18 bA6 ch2 yA3 zA4 -
and cMhd yA3 zA4 - 12 afh2 bA2 N4 yA3 zA4 + 15 an2 ch6 yA3 zM4

+ OO WO N +

10 bA2 c”N6 yA3 zA4 - 3 cN8 yA3 zA4 - 2 ah8 xM2 zA5 -

2 an6 br2 xA2 zA5 - 2 ar2 bM6 xN2 zA5 - 2 bAB xA2 zA5 +

4 ane cN2 xN2 zA5 + 6 ard bA2 ch2 xN2 zA5 + 6 at2 bA4 cAh2 xA2
zA5 +

4 bN6 cN2 xN2 zA5 + 15 ard cNd xA2 zA5 + 3 an2 bA2 cMd o xN2 zZAS -
9 br cN xA2 zA5 - 8 ar2 cM6 xMN2 zA5 + 4 bA2 ch6 xM2 zAS5 +

cN8 xN2 zA5 - 4 an8 x y zA5 - 4 an6 b2 x y zA5 -

4 ah2 bN6e x y zA5 - 4 bA8 x y zA5 + 8 ar6 cN2 x y zAS5 +

12 anr4 bA2 cN2 x y zA5 + 12 ar2 bM cN2 x y zA5 +

8 br6 cN2 x y zA5 + 12 ar2 bA2 cM x y zA5 - 10 anr2 cN6 x y zAS
10 bA2 cN6 x y zA5 + 2 cN8 x y zA5 - 2 an8 yA2 zA5 -

2 an6 br2 yA2 zA5 - 2 ar2 bM6 yA2 zA5 - 2 bAB yA2 zAS5 +

4 ane cN2 yN2 zA5 + 6 ar4d bA2 cN2 yA2 zA5 + 6 af2 bN4 ch2 yA2
zA5 +

4 bA6 cN2 yA2 zA5 - 9 an4d cN yA2 zA5 + 3 an2 bA2 chd o yA2 zAS5 +
15 bA4 cNh4 yA2 zA5 + 4 alh2 cnh6 yA2 zA5 - 8 bA2 ch6 yA2 zAS +
cAN8 yA2 zA5 - 2 an6 cN2 x zMN6 - 6 aNd bA2 cN2 x zZMN6 -

6 ar2 bN cN2 x zA6 - 2 bN6 N2 X zM6 + 9 aMd cNM x zM6 4+

12 a2 b2 cN x z76 + 3 bN cN x zM6 - 6 a2 cN6 X zZMN6 -

3 bA2 cM6 x zM6 + cN8 X zN6 - 2 aNb cN2 y zZM6 -

6 ar4 br2 cN2y zM6 - 6 a2 bNM cN2y zM6 - 2 b6 N2 y zM6 +
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3 aM cM y zA6 + 12 af2 bA2 cM y zA6 + 9 bAA My ZAG -
3 aM2 cA6y zA6 - 6 bA2 cA6 y zA6 + CAB y zA6=0.

Is circumscribed the Miquel triangle QA-Tr2 =
{ Mil=(anr2+bA2+cA2 : -aN2-bA2+2cN2 : -ar2 +2bAN2-cA2) , Mi2,
Mi3}.

Passes through X(523)= the Involutory Conjugate of QA-P2=X(99)
(Euler-Poncelet Point), which is an infinity point.

If Q = QA-P4=X(316)= DROUSSENT PIVOT, the conic has center at
QA-P2=X(99).
(see attached file Quadri-Figures-Group387.png)

Best regards,
Angel Montesdeca

Quadri-Figures-Group387.png
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Message: #392

Date: 23/12/2013 11:48:49

From: eckart_schmidt@t-online.de
Subject: conic through reflections

Dear Randy, Chris, Angel,

my speculation, that the discussed curve is a cubic was wrong,
sorry. But the invariance wrt the three QL-Tfl versions (CSC)
should hold.
I think, the following properties will also be true. For a
quadrigon component of the quadrangle let M be the Miquel point,
F the point at infinity of perpendicular lines of QA-L2 (see
Chris' message) and T the Isogonal Center QA-P4 (see Randy's
message), all points of the curve as already mentioned.
* The reflection of MF in the corresponding angle bisector
of the Miquel triangle is tangent to the curve at M.
* These tangents have a common point in the isogonal conjugate
of F wrt the Miquel triangle (on the circumcircle).
* TF is tangent to the curve at T.
* The CSC images of the tangent in T are circles tangent to the
curve in a Miquel point and a diagonal crosspoint.
* The tangents to these circles in the diagonal crosspoints
are tangents to the curve.
There is a drawing in the attachment with some "hand-plotted"
points of the curve. Perhaps you can understand my first
speculation for a cubic, but there are other constellations with
three closed curve components and a further curve.

Merry Christmas
Eckart

Pointy of a quadrangle with
coconic reflections in PPy

e Lol

QA diagonal triangle

2013-12-23.pdf
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Message: #393

Date: 30/12/2013 11:46:08

From: eckart_schmidt@t-online.de
Subject: conic through reflections

Dear friends,

here is a construction for up to 24 special further points with
coconic reflections in PiPj of a quadrangle P1P2P3P4:

Consider the intersections of PiPj and the circumcircle of Pk,
Pl and QA-P4. These points and their images wrt the three
versions of QL-Tfl have the discussed property (see attachment).

Best regards and a Happy New Year
Eckart

2013-12-30-fig.png
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5 Keyword Index

The list below shows several keywords along with numbers of related messages. Click
on a number to go to the corresponding page.

CSC:
410 4193 #278 #310 #337 4342 #4344 #348 4349 #350 #4302

Cardioid, cardioid:
#32 #33 #34 #39 #40 #54 #57 #61 #63 #65 #66 #67 #70 #73 #113 #158
#164 #185 #193 #305 #310

Cayley-Bacharach, CB:
#195 #196 #197 #200 #201 #202 #203

Cycloid, cycloid:
#73

Deltoid, deltoid:

455 4456 457 #58 #61 #63 #64 68 70 71 #73 #94 #95 #96 #112 #113
4125

Hessian:
#97 #100 #103 #105 #108 #110 #165 #166

Hypocycloid, hypocycloid:
#7173

Isoconjugation, isoconjugate:
#16 #45 #46 #151 #158 #209 #215 #286 #287 #288

Isocubics:
H#45 #46 #98 #186 #187 #213 #220

Miquel Point:

H22 #DT #63 #68 #T75 #76 #94 #95 #96 #161 #165 #175 #177 #178 #181
#182 #183 #184 #187 #235 #243 #2770 #286 #287 #303 #306 #310 #337 #338
#339 #340 #342 #343 #344 #350 #356 #392

Miquel-point, Miquel Point:

#22 #5T #63 H#68 #T75 #76 #94 #95 #96 #161 #165 #1705 #177 #178 #181
#182 #183 #184 #187T #235 #243 #270 #286 #287 #303 #306 #310 #337 #338
#339 #340 #342 #343 #344 #350 #356 #392

Miquel-triangle, Miquel Triangle:
#233 #236 #284 #304 #306 #337 #338 #339 #340 #342 #388 #391 #392

Newton Line:

H6 H#7 #10 #23 #24 #25 #42 #43 #44 #63 #68 #94 #95 #96 #97 #100 #161
H#165 H174 #1776 #179 #180 #181 #182 #185 #186 #187 #193 #196 #220 #221
#235 #2059 #2060 #2066 #270 #2775 #2776 #2777 #2778 #279 #303 #304 #306 #310
#312 #345 #356

Pivotal Isocubic:
H#45 H#46 #63 #213 #215 #220
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Prehessian:
#111

QA-Cul:
445 446 4132 4133 4135 #213 #220 #225 #226 #236 #251 #304

QA-P3:
435 #135 #160 #208

QA-P4:

435 45 46 #118 4110 #120 4121 #122 4123 4124 4126 #127 #129 #130
4131 132 4133 #4134 4135 #136 4137 #4143 4144 #145 4146 #147 4148 4149
4153 2154 4160 #4236 4304 #4315 4316 #4348 4349 #4350 #387 #4390 #391 #4392
4393

QA-P41:
#135

QL-Cul:

449 #103 #4105 #106 #128 #165 #166 4179 #180 #181 #182 #185 #186 #187
H188 #1809 4193 #1094 #205 #224 #230 #232 #233 #234 #235 4236 #237 #238
4230 243 4244 245 24T #249 #254 #255 4256 #259 #4260 #4263 #264 265
4260 271 4273 #4276 277 4278 279 #280 #2381 #282 #304 #310 #4312 #355
4359 #360

Quartic:
H#T9 #141 #142 #165 #2006 #207 #208 #209 #216 #231 #298 #299 #301 #302
#315 #316 #362 #363 #364 #384 #385 #386

Quintic:
#298 #299 #301 #302

Sextic:
#391

Simson line:
H#64 H#68 H#T0 #71 #114 #123 #125 #131 #134 #237 #239 #249 #271 #276
H2TT #279

Steiner Axes:
#178 #310

Steiner Line:
#182 #183 #184 #310 #312 #324 #327 #331 #343 #344 #358

Tangential:
H2T #185 #193 #213 #220 #233 #234 #235 #236 #259 #260 #270 #275 #278
#286 #287 #300 #303 #304 #306 #310 #357 #358

Van Rees:
#276

circular cubic:
#236 #276 #304 #312
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circular points:

4389
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6 Colophon

Sources & Contact

Web address (QPG Forum): https://groups.io/g/Quadri-and-Poly-Geometry
EPG Encyclopedia (content reference): https://www.chrisvantienhoven.nl
Editorial correspondence: vanlOhoven@gmail.com

Journal of the Quadri- and Poly-Geometry Group

ISSN: (to be assigned)
Published by: Uitgeverij Varenboom
Editorial Board: Chris van Tienhoven

Published Volumes:

e Volume 7 (2025), messages #2560-#2897
o Volume 6 (2024), messages #2052-#2559

e Volume 5 (2023), messages #1545—4#2051

o Volume 3 (2021), messages #631-#1294

(2025)
(2024)
(2023)
o Volume 4 (2022), messages #1295-#1544
(2021)
« Volume 2 (2020), messages #61—#630
(

o Volume 1 (Nov. 2019-Dec. 2019), messages # 1-#60

Predecessor Journal:
Journal of the Quadri-Figures Group

ISSN: (to be assigned)
Published by: Uitgeverij Varenboom
Editorial Board: Chris van Tienhoven

Volumes of the predecessor journal:
o Volume 7 (Jan. 2019-Oct. 2019), messages #3280-#3906
o Volume 6 (2018), messages #2780—+#3299
e Volume 5 (2017), messages #2170-#2799

, messages #1403—#2169

(
(
(

o Volume 4 (2016
(

o Volume 2 (2014), messages #394—#916
(

)
)
)
o Volume 3 (2015), messages #917-#1402
)
)

e Volume 1 (2013), messages #1-#393
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