


1. “Thanks slides” in Teaching Geometry online (2020-21)

1.1. Tilings on the Euclidean plane.






1.3. Discrete group actions and Fundamental domains.

Where to look for examples?



1.4. Affine Geometry.



1.5-1.6. Two lectures on projective geometry.
One can send two points to the line at infinity! Just to simplify the picture...



Desa rgues

Q Pythagoras

1.7. Classical theorems of projective geometry:
Pascal, Brianchon, Desargues, Ponselet - these all are the names of Lunar craters!






1.9. Mobius transformations:
attractors and repellers.



1.10. Vector model of hyperbolic plane:
vectors and pseudo-orthogonal planes.



1.12 Hyperbolic geometry in the Poincaré disc:
Is it true that the perpendicular bisectors in a hyperbolic triangle have a common point?






1.13. Equidistant curves look like banana! Image produced with Malin Christersson's applet
(which of the two pictures contains more banana?) https://www.malinc.se/m/ImageTiling.php
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1.14. T|I|ngs on the hyperbolic plane. Image produced with Malin Christersson's applet
https://www.malinc.se/m/ImageTiling.php


http://www.malinc.se/m/ImageTiling.php

1.15. Comparing geometries...



1.16. Poincaré theorem:
Discrete group action defined by the side pairing in the octagon.



2. “Thanks pages” from research talks

2.1. Coxeter groups, quiver mutations and hyperbolic manifolds.



2.2. Quiver mutations, reflection groups and curves on punctured disc.
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2.3. Ptolemy relation and friends.

Ptolemy theorem (on blue), its appearance in Grassmannians, in Conway-Coxeter’s friezes and in
hyperbolic geometry - all unified in cluster algebras.












*k*  When | was preparing a talk on a 3D generalization of the Farey graph...
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% When | was preparing a talk on a 3D generalization of the Farey graph...

it was 100 days since 07.10.2023. Many killed on 7" October... Hostages still kept in Gaza...
| express my solidarity and support to people of Israel, to people of Ukraine,

and to everyone who is living for peace...
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*k*  When | was preparing a talk on a 3D generalization of the Farey graph...
it was 100 days since 07.10.2023. Many killed on 7 October... Hostages are still kept in Gaza...

And just to relieve the stress in the audience before the Tea break
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2.7. Music of the spheres.
(Euler's tonnetz, its variations on the Farey graphs, and music on some hyperbolic surfaces...)


http://www.malinc.se/m/ImageTiling.php

3. “Cnacubo” pages from online workshops
for Ukrainian kids (2022-...)

“Cnacmnbo” is “Thanks” in Russian.

In these workshops with 11-14 years olds
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3.1. Questions on proportionality and volumes.






3.3. Topology.
A worm made a knotted tunnel in an apple. What kind of a topological surface we got?
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3.4. Mathematical games.

Symmetries.



3.5. Spherical geometry.
What would a tourist see in binoculars?
(That day | needed to repeat the same workshop twice back to back for different attendees)



3.6. Higher dimensions.
Tic Tac Toe in 3D.
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3.7. Reflection groups in hyperbolic geometry. Hyperbolic surfaces.



3.8. Mobius band.
(Questions about finding pirate’s treasures on a plane, torus and Mobius band)



The Kiss Precise

by Fredrick Soddy (Nature 137, p.1021, 1936)

For pairs of lips to kiss maybe
Involves no trigonometry.

"Tis not so when four circles kiss
Each one the other three.

To bring this off the four must be
As three in one or one in three.

1f one in three, beyond a doubt
Each gets three kisses from without.
If three in one, then is that one
Thrice kissed internally.

Four circles to the kissing come.

The smaller are the benter.

The bend is just the inverse of

The distance form the center.

Though their intrigue left Euclid dumb
There's now no need for rule of thumb.
Since zero bend's a dead straight line
And concave bends have minus sign,
The sum of the squares of all four bends
Is half the square of their sum.

To spy out spherical affairs

An oscular surveyor

Might find the task laborious,

The sphere is much the gayer,

And now besides the pair of pairs

A fifth sphere in the kissing shares.
Yet, signs and zero as before,

For each to kiss the other four

The square of the sum of all five bends
Is thrice the sum of their squares.

The Kiss Precise (generalized)

by Thorold Gosset (Nature 139, p.62, 1937)

And let us not confine our cares

To simple circles, planes and spheres,
But rise to hyper flats and bends
‘Where kissing multiple appears,

In n-ic space the kissing pairs

Are hyperspheres, and Truth declares -
As n + 2 such osculate

Each with an # + / fold mate

The square of the sum of all the bends
Is n times the sum of their squares.
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Tpuronometpuio 3abyas

NpH NOUENye napsl ry6.

Ho npu kacanuu Kpyros,
YUTH, 3AKOH COBCEM JIPYTOH.
YetsIpe KpyTa, BCAK H3 HHX
KOCHYNCS TPEX H3 OCTANIBHBIX.
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Kocuynuce Bee H3BHE — OHH
BITHCATICA TPEX APYTHX CPE/IH,
HIIM CHAPYIKH OT TPOHX
YETBEPTEIH KPYT OMHIICT WITPHX.

Kpyr MeHBILIHH — OH KPHBEH HHBIX B TOM HCTBCPHOM JI003aHBH.
OGparna Kpyra KpHBH3HA JI0 LICHTPA PACCTOAHLIO.

[MocTaBum MUHYC €CITH BAPYT

BOKPYT JIPYrHX ONUCAH KPYT;

a KPHBH3HA NPOCTOH NPAMOH

JIaCT B OTBETC MCPTBBIH HOMb.

Croxcu keadpamst Hembipex

KPUGL3H, YOBOUE UX, NOTYHUULL

Keaopam ont cyMMbl Uembipex

kpueusi. EBkm ne cmor Gei nyuime.

Bsaumnoe kacanbe cep
NpeKpacHeii BeeX 3eMHBIX adep,
BEJIb K TOLENYIO Taphl nap
NPHCOBOKYILIGH MATHIA Wap.
Hynn 1 3HaK KPHBH3H yUTH

B KACAHHH IIAPOB MATH.
Keadpampi ecex namu kpususu
CAONCH, VIMPOH U CEepb.
KBAOPam om cyMMbl 6CeX namu
KPUGU3H Imux cepep.

Teneps 3apagn nepemen
NpE/ICTaBh cebe PAsMEPHOCTS A,
B Hell runepedeps! 1 ILNOC ABe,
H HENPUMETHO J118 JIO/IeH
KOCHYNACH KaK/1asd H3 HHX

1 ILTKOC OJIHOI - BCEX OCTANBHBIX.
Keadpamsi n natoc 06yx kpuéusn
CRONHCUB, HA N HOMHOHCUM -
HOIVUUM CYMMY 6CEX KPUBLSH

& Kéadpame HEMPEIOKHO.
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3.9. Descartes’ Circle Theorem.

“The Kiss Precise” by Soddy and Gosset - and my translation to Russian (made for the workshop).
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3.10. Farey graph, Ford’s circles - and their curvatures.




3.11. Playing Dobble.
(A perfect 3-Dobble deck on the Fano plane).
Notice: each symbol appears on exactly 3 cards - every time in a new position!



3.12. Semi-invariants in problem solving.






3.14. Hyperbolic geometry - Upper half-plane.



3.15. Induction.
The plane is crossed by finitely many lines and circles.
Show that it can be coloured black and white so that the colours will alternate.









4. Appendix: Thanks based on works by others...

The easiest way to get
beautiful thanks is to include
somebody else’s art.

(of course, referring to the
author - but still, what is about
the copyright?)

APO(/On’ian windord % Jenzy Kocik

2.1. Apollonian packing and many other things (including golden ratio and Fibonacci).
(Image by Jercy Kocik).
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4.2. Hyperbolic geometry.
(used a screenshot from “llluminating hyperbolic geometry” video
by Henry Segerman and Saul Schleimer)
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Education is what remains
after one has forgotten
everything he learned in
school.

Albert Einstein

M( Echer Reptifes’
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4.4. Last lecture in a year long Geometry course.
(used a lithograph by M.C.Escher “Reptiles”, 1943)



- to all my teachers, colleagues, friends and relatives
from whom | learned to enjoy math, art and the life;

- to every who enjoyed some of the above together with me;

- and to everyone who reacted when | tried to share...’



