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ÏÐÎÃÐÀÌÌÀ ØÊÎËÛ

ÏÎÍÅÄÅËÜÍÈÊ 1 ÍÎßÁÐß

çàâòðàê

0930 � 1030 Áóõøòàáåð Â.Ì. Ôóëëåðåíû è êîìáèíàòîðèêà ìíîãîãðàííèêîâ.

1045 � 1145 Masuda M. Introduction to Hessenberg varieties.

ïåðåðûâ

1215 � 1315 Àéçåíáåðã À.À. Ââåäåíèå â àëãåáðû Ñòåíëè�Ðàéñíåðà.

îáåä

1445 � 1545 Ëàíäî Ñ.Ê. Lie algebras weight systems and graph invariants � I.

1600 � 1700 Õîâàíñêèé À.Ã. Generalized virtual polyhedra and cohomology of torus man-
ifold.

ïåðåðûâ

1730 � 1830 Ïðàêòè÷åñêèå çàíÿòèÿ. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

1830 � 1900 Ñàìîñòîÿòåëüíàÿ ðàáîòà. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

óæèí

ÂÒÎÐÍÈÊ 2 ÍÎßÁÐß

çàâòðàê

0930 � 1030 Êóïàâñêèé À.Á. VC-ðàçìåðíîñòü d-ìåðíûõ ìíîãîãðàííèêîâ ñ k âåðøèíà-
ìè � I.

1045 � 1145 Ïîëÿíñêèé À.À. Êîìáèíàòîðèêà âûïóêëîñòè � I.

ïåðåðûâ

1215 � 1315 Øàáàíîâ Ä.À.Ïîðîãîâûå âåðîÿòíîñòè â ñëó÷àéíûõ äèñêðåòíûõ ñòðóêòóðàõ.

îáåä

1445 � 1545 Ìóñèí Î.Ð. Èçáðàííûå çàäà÷è òîïîëîãè÷åñêîé êîìáèíàòîðèêè � I.
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1600 � 1700 Äîëáèëèí Í.Ï. Ìíîãîãðàííèêè è òàéëèíãè.

ïåðåðûâ

1730 � 1830 Ïðàêòè÷åñêèå çàíÿòèÿ. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

1830 � 1900 Ñàìîñòîÿòåëüíàÿ ðàáîòà. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

óæèí

ÑÐÅÄÀ 3 ÍÎßÁÐß

çàâòðàê

0930 � 1030 Áóõøòàáåð Â.Ì. Ãåîìåòðèÿ Ëîáà÷åâñêîãî è ïðîáëåìà ÷åòûð¼õ êðàñîê.

1045 � 1145 Masuda M.GKM graph and Sn-actions on the cohomology of regular semisim-
ple Hessenberg varieties.

ïåðåðûâ

1215 � 1315 Ïàíîâ Ò.Å. Ñëîåíèÿ, ïðîèñõîäÿùèå èç êîíôèãóðàöèé âåêòîðîâ, äâîéñòâåííîñòü
Ãåéëà è ìîìåíò-óãîë-ìíîãîîáðàçèÿ � I.

îáåä

1445 � 1515 Àéçåíáåðã À.À. Ââåäåíèå â àëãåáðû Ñòåíëè�Ðàéñíåðà.

1515 � 1700 Ïðàêòè÷åñêèå çàíÿòèÿ. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

ïåðåðûâ

1730 � 1815 Ïðàêòè÷åñêèå çàíÿòèÿ. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

1815 � 1900 Ñàìîñòîÿòåëüíàÿ ðàáîòà. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

óæèí

×ÅÒÂÅÐÃ 4 ÍÎßÁÐß

çàâòðàê

0930 � 1030 Êóïàâñêèé À.Á. VC-ðàçìåðíîñòü d-ìåðíûõ ìíîãîãðàííèêîâ ñ k âåðøèíà-
ìè � II.

1045 � 1145 Ïîëÿíñêèé À.À. Êîìáèíàòîðèêà âûïóêëîñòè � II.
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ïåðåðûâ

1215 � 1315 Øàáàíîâ Ä.À. Àëãîðèòìè÷åñêèå áàðüåðû â òåîðèè ñëó÷àéíûõ ãðàôîâ è

ãèïåðãðàôîâ.

îáåä

1445 � 1545 Ìóñèí Î.Ð. Èçáðàííûå çàäà÷è òîïîëîãè÷åñêîé êîìáèíàòîðèêè � II.

1600 � 1700 Ëàíäî Ñ.Ê. Lie algebras weight systems and graph invariants � II.

ïåðåðûâ

1730 � 1830 Ïðàêòè÷åñêèå çàíÿòèÿ. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

1830 � 1900 Ñàìîñòîÿòåëüíàÿ ðàáîòà. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

óæèí

ÏßÒÍÈÖÀ 5 ÍÎßÁÐß

çàâòðàê

0930 � 1030 Áóõøòàáåð Â.Ì. Òîðè÷åñêàÿ òîïîëîãèÿ è å¼ ïðèëîæåíèÿ.

1045 � 1145 Masuda M. Chromatic symmetric functions and the Stanley�Stembridge

conjecture.

ïåðåðûâ

1215 � 1315 Ìóñèí Î.Ð. Èçáðàííûå çàäà÷è òîïîëîãè÷åñêîé êîìáèíàòîðèêè � III.

îáåä

1445 � 1545 Ïàíîâ Ò.Å. Ñëîåíèÿ, ïðîèñõîäÿùèå èç êîíôèãóðàöèé âåêòîðîâ, äâîéñòâåííîñòü
Ãåéëà è ìîìåíò-óãîë-ìíîãîîáðàçèÿ � II.

1600 � 1700 Ïðàêòè÷åñêèå çàíÿòèÿ. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

ïåðåðûâ

1730 � 1830 Ïðàêòè÷åñêèå çàíÿòèÿ. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

1830 � 1900 Ïîäâåäåíèå èòîãîâ øêîëû. ¾Òîëñòîé¿+Ïåðåãîâîðíûå

óæèí
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Ââåäåíèå â àëãåáðû Ñòåíëè-Ðàéñíåðà

Àíòîí Àíäðååâè÷ Àéçåíáåðã
ÍÈÓ ÂØÝ (Ìîñêâà, Ðîññèÿ)

ayzenberga@gmail.com

Abstract:Àëãåáðû Ñòåíëè�Ðàéñíåðà � ìîùíûé èíñòðóìåíò àëãåáðàè÷åñêîé êîìáèíà-
òîðèêè. Èñòîðè÷åñêè îíè âîçíèêëè êàê ñðåäñòâî ïåðåâîäà çàäà÷ î òðèàíãóëÿöèÿõ
ñôåð è êîìáèíàòîðèêè ìíîãîãðàííèêîâ íà ÿçûê êîììóòàòèâíîé è ãîìîëîãè÷åñêîé
àëãåáðû. Ñ ïîìîùüþ àëãåáð Ñòåíëè�Ðàéñíåðà áûëè äîêàçàíû äâà âàæíûõ ðåçóëüòàòà
î òðèàíãóëÿöèÿõ n-ìåðíûõ ñôåð: òåîðåìà î íèæíåé ãðàíèöå è òåîðåìà î âåðõíåé
ãðàíèöå. Àëãåáðû Ñòåíëè�Ðàéñíåðà ñòàëè âàæíûì èíñòðóìåíòîì òîðè÷åñêîé ãåîìåò-
ðèè è òîïîëîãèè. Íà ëåêöèè ÿ ðàññêàæó ñàìîå îáùåå ââåäåíèå â ýòó òåìó, à òåõíè÷åñêèå
ïîäðîáíîñòè ñëóøàòåëè ñìîãóò äîïîëíèòü, ðàáîòàÿ ñàìîñòîÿòåëüíî.

Ìíîãîãðàííèêè è òàéëèíãè

Íèêîëàé Ïåòðîâè÷ Äîëáèëèí
ÌÈÀÍ èì.Â.À.Ñòåêëîâà (Ìîñêâà, Ðîññèÿ)

dolbilin@mi-ras.ru

Abstract: Òàéëèíã (äðóãèå òåðìèíû: ðàçáèåíèå ïðîñòðàíñòâà íà ìíîãîãðàííèêè, ïàð-
êåò, çàìîùåíèå ïðîñòðàíñòâà) � ýòî ñîâîêóïíîñòü ìíîãîãðàííèêîâ, êîòîðûå çàïîëíÿþò
ïðîñòðàíñòâî áåç ïðîïóñêîâ è ïîïàðíûõ ïåðåêðûòèé. Òàéëèíãè íàõîäÿò ïðèìåíåíèå â
âû÷èñëèòåëüíîé ãåîìåòðèè è êîìïüþòåðíîé ãðàôèêå, â ãåîìåòðèè è êðèñòàëëîãðàôèè
è ò.ï. Îäèí èç öåíòðàëüíûõ âîïðîñîâ òåîðèè òàéëèíãîâ � êàêèå ìíîãîãðàííèêè ÿâëÿþò-
ñÿ ìîíîòàéëàìè, òî åñòü çàïîëíÿþò ïðîñòðàíñòâî êîíãðóýíòíûìè êîïèÿìè � èíòåðåñî-
âàë åùå Àðèñòîòåëÿ, êîòîðûé ïðè ýòîì îøèáî÷íî ïîëàãàë, ïðàâèëüíûé òåòðàýäð
ÿâëÿåòñÿ ìîíîòàéëîì.

Ïðîáëåìà îïèñàíèÿ ñòðîåíèÿ ìîíîòàéëîâ ðåøàåòñÿ ëèøü â ðåäêèõ ñëó÷àÿõ ïðè
íàëè÷èè ñåðüåçíûõ äîïîëíèòåëüíûõ îãðàíè÷åíèé. Íàèáîëüøèé ïðîãðåññ áûë äîñòèã-
íóò â ñëó÷àå, êîãäà êîïèè ìîíîòàéëà ïàðàëëåëüíû äðóã äðóãó, â ðàáîòàõ Ìèíêîâñêîãî,
Âîðîíîãî, Äåëîíå, Âåíêîâà è äð. Èññëåäîâàíèå òàêèõ ìîíîòàéëîâ (ò.í. ïàðàëëåëîýäðîâ
òåñíî ñâÿçàíî ñ îáùåé òåîðèåé âûïóêëûõ ìíîãîãðàííèêîâ (â ÷àñòíîñòè, òåîðåìà Ìèí-
êîâñêîãî î ñóùåñòâîâàíèè è åäèíñòâåííîñòè âûïóêëîãî ìíîãîãðàííèêà ñ çàäàííûìè
íàïðàâëåíèÿìè è îáúåìàìè åãî ãèïåðãðàíåé) è ãåîìåòðèåé ÷èñåë (òåîðèåé ðåøåòîê).

Îäíàêî î ìîíîòàéëàõ ïðîèçâîëüíîãî âèäà èçâåñòíî íåìíîãî. Íàïðèìåð, íå èçâåñòíî,
ñóùåñòâóåò ëè îöåíêà äëÿ ÷èñëà ãðàíåé ó òðåõìåðíûõ ìîíîòîàéëîâ (`killer problem').

Âñå íåîáõîäèìûå ñâåäåíèÿ áóäóò ïðèâåäåíû â ëåêöèè.
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Ôóëëåðåíû, ãåîìåòðèÿ Ëîáà÷åâñêîãî è òîðè÷åñêàÿ
òîïîëîãèÿ

Âèêòîð Ìàòâååâè÷ Áóõøòàáåð
ÌÈÀÍ èì.Â.À.Ñòåêëîâà è ÍÈÓ ÂØÝ (Ìîñêâà, Ðîññèÿ)

buchstab@mi-ras.ru

Íà øêîëå áóäóò ïðî÷èòàíû òðè ëåêöèè.
Ëåêöèÿ I: Fullerenes and combinatorics of polytopes
Abstract: This lecture is devoted to mathematical problems concerning the following

carbon molecular structures:

� fullerenes (buckminsterfullerene C60, was prepared in 1985),

� nanotubes (the �rst macroscopic production was made in 1992),

� grafenes (�rst measurably produced and isolated in the lab in 2003,

� nonobuds (a material discovered and synthesized in 2006).

At that moment the problem of mathematical classi�cation of such carbon molecular struc-
tures is well-known and is vital due to applications in chemistry, physics, biology and
nanotechnology.

Ëåêöèÿ II: Lobachevsky's geometry and the four color problem
Abstract: In this lecture, we will discuss the amazing and fundamental connections of

the mathematical theory of fullerenes and the combinatorics of three-dimensional polytopes
with:

� the special theory of relativity,

� the Lobachevsky's geometry,

� the four color problem,

� the theory of Coxeter groups,

� classical and modern problems of graph theory.

Ëåêöèÿ III: Toric topology and its applications
Abstract: The study of torus actions on topological spaces has been considered as a

classical �eld of algebraic topology. Speci�c problems connected with torus actions arise
in di�erent areas of mathematics and mathematical physics, which results in permanent
interest in the theory, new applications and penetration of new ideas into topology.

This lecture is an introduction to a new direction of research (see �Toric Topology�, N
57S12 in AMS Mathematics Subject Classi�cation, 2020). This direction has been formed
over the past 25 years thanks to new connections of toric actions with:
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� algebraic geometry,

� combinatorics of polyhedra,

� homological algebra.

VC-ðàçìåðíîñòü d-ìåðíûõ ìíîãîãðàííèêîâ ñ k
âåðøèíàìè

Àíäðåé Áîðèñîâè÷ Êóïàâñêèé
ÌÔÒÈ (Ìîñêâà, Ðîññèÿ)

kupavskii@ya.ru

Abstract:

VC-ðàçìåðíîñòü � ýòî êëþ÷åâàÿ ìåðà ñëîæíîñòè êëàññà îáúåêòîâ, êîòîðàÿ ñâÿçûâàåò
öåëûé ðÿä äèñöèïëèí. Â ýòèõ ëåêöèÿõ ÿ ðàññêàæó ðåøåíèå îäíîé êëàññè÷åñêîé çàäà÷è,
âîçíèêøåé â òåîðåòè÷åñêîì ìàøèííîì îáó÷åíèè, êàñàþùåéñÿ VC-ðàçìåðíîñòè ìíîãîãðàí-
íèêîâ. Ðåøåíèå èñïîëüçóåò òåîðåìó Îëåéíèêà�Ïåòðîâñêîãî�Ìèëíîðà�Òîìà î êîëè÷åñòâå
çíàêîâûõ ïîñëåäîâàòåëüíîñòåé, îïðåäåëÿåìûõ íàáîðîì ìíîãî÷ëåíîâ â Rd.

Lie algebras weight systems and graph invariants

Ñåðãåé Êîíñòàíòèíîâè÷ Ëàíäî
ÍÈÓ ÂØÝ (Ìîñêâà, Ðîññèÿ)

lando@hse.ru

Abstract: Knot invariants are functions on isotopy classes of knots. They are intended to
distinguish knots. Vassiliev's theory of nite order knot invariants allows one to associate to
each knot invariant a function on chord diagrams simple combinatorial objects consisting
of a circle and several chords in it. Such functions are called weight systems. Due to a
theorem by Kontsevich, this correspondence is essentially one-to-one: each weight system
determines a knot invariant. In particular, a weight system can be associated to any semi-
simple Lie algebra. It happens, however, that already for the most simple nontrivial case,
namely, for the Lie algebra sl(2), the computations of the corresponding weight system are
very complicated. This case is one of the most important ones because it corresponds to
the famous knot invariant known under the name of colored Jones polynomial.

The two lectures are aimed at explaining necessary de�nitions as well as theorems
relating weight systems to invariants of graphs. Certain problems, both solved and unsolved,
will be formulated.

7



Study of Hopf algebra structures on spaces spanned by graphs was initiated by S.
Joni and G.-C. Rota in 1979 and was later uni�ed with umbral calculus. Since then,
a lot of combinatorial objects similar to graphs were shown to generate natural Hopf
algebras. Embedded graphs are not among them, but this is true for closely related to
them binary delta-matroids as dened by A. Bouchet in 1987. These general Hopf algebras
have interesting Hopf subalgebras the study of which is sometimes easier and leads to
eective explicit computations.

Many polynomial invariants of graphs, embedded graphs, and binary delta-matroids
demonstrate a nice behavior with respect not only to the multiplicative structure, but
to comultiplication as well. Examples include chromatic polynomial, characteristic poly-
nomial, matching polynomial, Stanley's symmetrized chromatic polynomial, and many
others.

Invariants of abstract graphs are closely related to those of chord diagrams (which
are embedded graphs with a single vertex). In the framework of Vassiliev' theory of nite
order knot invariants, chord diagrams serve as a tool to describe the latter. Similarly,
certain invariants of binary delta-matroids and embedded graphs produce nite invariants
of links. The Hopf algebra point of view leads to unexpected approaches to extending graph
invariants to embedded graphs and binary delta-matroids. The talk will be based on recent
results of my students, colleagues, and myself.

Hessenberg varieties, GKM theory and chromatic
symmetric functions

Mikiya Masuda
Osaka City University (Osaka, Japan) and NRU HSE (Moscow, Russia)

mikiyamsd@gmail.com

Abstract: A Hessenberg variety HesspA, hq is a subvariety of the �ag variety FlpCnq de-
termined by two parameters: one is a matrix A of size n and the other is a function h
from t1, . . . , nu to itself satisfying certain conditions. Among Hessenberg varieties, regular
semisimple ones, where the matrix A has distinct eigenvalues, are invariant under the nat-
ural torus action on the �ag variety FlpCnq and their cohomology rings become Sn-modules
through GKM theory. Recently, the a�rmative solution of the Sharesian-Wachs conjecture
by Brosnan-Chow opened a way to prove the Stanley-Stembridge conjecture in graph the-
ory by analyzing the Sn-modules. I will discuss this topic. Here are the titles of my three
lectures:

1. Introduction to Hessenberg varieties.

2. GKM graph and Sn-actions on the cohomology of regular semisimple Hessenberg
varieties.

3. Chromatic symmetric functions and the Stanley-Stembridge conjecture.
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Èçáðàííûå çàäà÷è òîïîëîãè÷åñêîé êîìáèíàòîðèêè

Îëåã Ðóñòàìîâè÷ Ìóñèí
University of Texas Rio Grande

omusin@gmail.com

Abstract: Òîïîëîãè÷åñêàÿ êîìáèíàòîðèêà çàíèìàåòñÿ ðåøåíèåì êîìáèíàòîðíûõ çàäà÷
ñ ïðèìåíåíèåì òîïîëîãè÷åñêèõ èíñòðóìåíòîâ. Â áîëüøèíñòâå ñëó÷àåâ ýòè ðåøåíèÿ
î÷åíü ýëåãàíòíû, è ñâÿçü ìåæäó êîìáèíàòîðèêîé è òîïîëîãèåé ÷àñòî îêàçûâàåòñÿ
íåîæèäàííûì ñþðïðèçîì. Íà ïåðâîé ëåêöèè ÿ ðàçáåðó êëàññè÷åñêèå òåîðåìû î íåïîä-
âèæíûõ òî÷êàõ, èõ äèñêðåòíûå àíàëîãè, à òàêæå èõ îáîáùåíèÿ. Íà âòîðîé ëåêöèè ìû
ðàññìîòðèì ïðèìåíåíèÿ ýòèõ òåîðåì ê çàäà÷àì ñïðàâåäëèâîãî äåëåæà. Â çàêëþ÷èòåëü-
íîé ëåêöèè áóäåò ðàññêàçàíî î ñîâñåì íåäàâíèõ ðåçóëüòàòàõ ïî ¾êîëè÷åñòâåííîé¿
ëåììå Øïåðíåðà, ãäå ïðèìåíÿþòñÿ ìåòîäû àëãåáðàè÷åñêîé òîïîëîãèè, à òàêæå î
ñîâìåñòíûõ ðàáîòàõ ñ À.Â. Ìàëþòèíûì.

Foliations arising from con�gurations of vectors, Gale
duality, and moment-angle manifolds

Òàðàñ Åâãåíüåâè÷ Ïàíîâ
ÌÃÓ, ÍÈÓ ÂØÝ è ÈÏÏÈ (Ìîñêâà, Ðîññèÿ)

tpanov@mech.math.msu.su

Abstract: Let V � Rk be a k-dimensional real vector space, and let Γ � tγ1, . . . , γmu be
a sequence (a con�guration) of m vectors in the dual space V �. We consider the action of
V on the complex space Cm given by

V � Cm ÝÑ Cm

pv , z q ÞÑ
�
z1e

xγ1,vy, . . . , zme
xγm,vy

�
.

(1)

This is a very classical dynamical system taking its origin in the works of Poincar�e. There
is a well-known relationship between linear properties of the vector con�guration Γ and the
topology of the foliation of Cm by the orbits of (1). We systematise the existing knowledge
on this relationship and proceed by analysing the topology of the nondegenerate leaf space
using recent constructions of toric topology.
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Êîìáèíàòîðèêà âûïóêëîñòè

Àëåêñàíäð Àíäðååâè÷ Ïîëÿíñêèé
ÌÔÒÈ (Ìîñêâà, Ðîññèÿ)

alexander.polyanskii@yandex.ru

Abstract: Ìû îáñóäèì êëàññè÷åñêèå òåîðåìû âûïóêëîé ãåîìåòðèè (òåîðåìà Õåëëè è
Òâåðáåðãà) è öâåòíûå âåðñèè (ïðè âîçìîæíîñòè òàêæå è öåëî÷èñëåííûå è òîïîëîãè÷åñ-
êèå âàðèàíòû ýòèõ òåîðåì). Ñ íåêîòîðûìè èç äîêàçàòåëüñòâ ëåêòîð ðàíüøå íå âñòðå÷àë
â ëèòåðàòóðå è ïîçíàêîìèëñÿ â ãîòîâÿùåéñÿ ê ïå÷àòè (íî åù¼ íå èçäàííîé) íîâîé
êíèãå Èìðå Áàðàíü `Combinatorial Convexty'.

Generalized virtual polyhedra and cohomology of torus
manifold

Àñêîëüä Ãåîðãèåâè÷ Õîâàíñêèé
University of Toronto (Toronto, Canada)

askold@math.toronto.edu

Abstract: About 30 years ago, thinking about the Riemann-Roch theorem for smooth
toric varieties, Aleksandr Pukhlikov and I introduced virtual polyhedra and developed
the theory of �nite additive polynomial measures on such objects. One of our results is a
description of the cohomology ring of smooth toric varieties in terms of volumes of virtual
polyhedra.

Recently, thinking about torus manifolds, together with Leonid Monin and Ivan Limon-
chenko, we introduced generalized virtual polyhedra as well as smooth polynomial measures
on them. Repeating Khovanskii�Pukhlikov construction we described the cohomology ring
of torus manifolds in terms of volumes of such polyhedra.

It turned out that a similar result was obtained earlier by Mikiya Masuda and Anton
Ayzenberg. I decided to present our results at this school, since our viewpoint on generalized
virtual polyhedra is di�erent (maybe more natural and general).
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Ïîðîãîâûå âåðîÿòíîñòè è àëãîðèòìè÷åñêèå áàðüåðû â
òåîðèè ñëó÷àéíûõ ãðàôîâ è ãèïåðãðàôîâ

Äìèòðèé Àëåêñàíäðîâè÷ Øàáàíîâ
ÌÔÒÈ, ÌÃÓ, ÍÈÓ ÂØÝ (Ìîñêâà, Ðîññèÿ)

dashabanov@hse.ru

Íà øêîëå áóäåò äâå ëåêöèè.
Ëåêöèÿ 1: Ïîðîãîâûå âåðîÿòíîñòè â ñëó÷àéíûõ äèñêðåòíûõ ñòðóêòóðàõ.
Â ðàìêàõ ëåêöèè ìû ïîãîâîðèì î ôåíîìåíå ïîðîãîâûõ âåðîÿòíîñòåé â ñëó÷àéíûõ

äèñêðåòíûõ ñòðóêòóðàõ, òàê èõ êàê ãðàôû, ãèïåðãðàôû è ò.ï. Ñàì ýôôåêò çàêëþ÷àåòñÿ
â òîì, ÷òî äëÿ ìíîãèõ ñâîéñòâ ñóùåñòâóåò íåêîòîðîå ïîðîãîâîå çíà÷åíèå ñðåäíåãî
÷èñëà ýëåìåíòîâ ñëó÷àéíîãî ïîäìíîæåñòâà, äî êîòîðîãî ýòî ñâîéñòâî íå âûïîëíÿåòñÿ ñ
áîëüøîé âåðîÿòíîñòüþ, à ïðè ïðåâûøåíèè êîòîðîãî, íàîáîðîò, ñâîéñòâî âûïîëíÿåòñÿ ñ
áîëüøîé âåðîÿòíîñòüþ. Ìû îáñóäèì, ïî÷åìó òàêîé ôåíîìåí èìååò ìåñòî, ðàññìîòðèì
ïðèìåðû èç ñëó÷àéíûõ ãðàôîâ è ãèïåðãðàôîâ, ïîãîâîðèì î òîì, ÷òî ìîæåò ïðîèñõîäèòü
¾âíóòðè ôàçîâîãî ïåðåõîäà¿. Òàêæå îáñóäèì ïðèìåðû ïåðêîëÿöèîííûõ ýôôåêòîâ â
ñëó÷àéíûõ ãåîìåòðè÷åñêèõ ñòðóêòóðàõ íà ïëîñêîñòè.

Ëåêöèÿ 2: Àëãîðèòìè÷åñêèå áàðüåðû â òåîðèè ñëó÷àéíûõ ãðàôîâ è ãèïåðãðàôîâ
Õîðîøî èçâåñòíî, ÷òî ðÿä êëàññè÷åñêèõ çàäà÷ â òåîðèè ãðàôîâ ÿâëÿþòñÿ ñ âû÷èñëè-

òåëüíîé òî÷êè çðåíèÿ NP-ïîëíûìè. Íàïðèìåð, ñâîéñòâî ãàìèëüòîíîâîñòè ãðàôà. Îäíà-
êî, åñëè ìû ðàññìîòðèì ñëó÷àéíûé ãðàô è ðàçðåøèì ìàëåíüêóþ âåðîÿòíîñòü îøèáêè,
òî îêàæåòñÿ, ÷òî ñ ïî÷òè âñåìè ãðàôàìè áóäåò ëåãêî ðàçîáðàòüñÿ. Íàïðèìåð, äëÿ
ãàìèëüòîíîâîñòè êðèòåðèåì îêàæåòñÿ îïðåäåëåííàÿ ãðàíèöà êîëè÷åñòâà ðåáåð. Ýòî
ôåíîìåí ïîðîãîâûõ âåðîÿòíîñòåé. Íî âîçíèêàåò åñòåñòâåííûé âîïðîñ: ìîæíî ëè áûñòðî
îòûñêàòü èñêîìóþ ñòðóêòóðó (òîò æå ãàìèëüòîíîâ öèêë), åñëè ìû çíàåì, ÷òî îíà
åñòü ñ î÷åíü áîëüøîé âåðîÿòíîñòüþ? Îêàçûâàåòñÿ, â ðÿäå çàäà÷ ýòî âîçìîæíî, íî
íå âñåãäà ãðàíèöà íàëè÷èÿ ñâîéñòâà ñîâïàäàåò ñ ò.í. àëãîðèòìè÷åñêîé ãðàíèöåé. Íà
ëåêöèè ìû ïîãîâîðèì îá ýôôåêòå àëãîðèòìè÷åñêèõ áàðüåðîâ íà ïðèìåðå çàäà÷è î
ðàñêðàñêå, êîãäà ¾ãåîìåòðèÿ¿ ìíîæåñòâà èñêîìûõ îáúåêòîâ ñòàíîâèòñÿ êëàñòåðíîé,
÷òî íå ïîçâîëÿåò èõ ýôôåêòèâíî íàõîäèòü.
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