Module I. Set Theory
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Sets and tuples (values and notation, cardinality, Kuratowski definition)
Membership and inclusion, Russell’s paradox, and natural numbers

Basic set operations. Power set and Cartesian product

Hypergraphs and mathematical modeling (the employee scheduling problem)
Probability spaces and topological spaces

Combinatorial problems of finite set theory

Relations and their graphs. Reflexive, symmetric, and transitive relations
Equivalence relations: graph characterization and equivalence classes
Functions and their types (injections, surjections, bijections, and permutations)
Infinite sets and cardinal numbers

INI = [Ql, IN| < [R], |A] < [24]

Module II. Logic
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Propositional logic

. Predicate logic (predicates, quantifiers, Tarski structures/worlds)
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Logical theories and models. Graph theory
Logical inference, the completeness theorem, and automated theorem proving
ZFC, inconsistent theories, and Godel’s second incompleteness theorem

. Independent statements. Results of Lobachevsky, Godel, and Cohen

Module III. Group Theory
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Group theory. The groups Cn, Sn, and GxH

. Automorphism groups of logical structures. Graph automorphisms and symmetry
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Using data symmetries to optimize computations

Substructures, generated substructures, and submodels. Subgroups
Lagrange’s and Cayley’s theorems

Cayley graphs and Frucht’s theorem. FTFAG and abelian graphs
Homomorphisms, inner automorphisms, and quotient groups

. General solutions of linear Diophantine, differential, and recurrence equations
26.

Group actions, orbits, and Burnside’s lemma



Mogaynb |. Teopusi MHOXeCTB
1) MHOXecTBa 1 KOpTeXM (3HadeHns n 0603HaYeHnsi, MOLLHOCTb, onpeaerneHne KypaTtoBcKoro)
2) NpuHaanexHOCTb 1 BKNOYEHWe, Nnapagokc Paccena u HaTyparbHble Yucna
3) OcHoBHbIe onepaumu Hag MHOXecTBamu. byneaH 1 ekapToBo npousseneHune
4) 'vneprpadbl 1 MaTeEMaTUYECKOE MOAENMPOBaHUE (3agava o nnaHe paboT COTPYAHUKOB)
5) BepoATHOCTHOE M TONOMOrMYeCcKOe NPOCTPaHCTBO
6) KombuHaTopHble NpobreMbl KOHEYHON TEOPUN MHOXECTB
7) OTHoweHus 1 ux rpadpbl. PednekcuBHble, CUMMETPUYHBIE Y TPAH3UTMBHbLIE OTHOLLEHNS
8) OTHOLeHMe aKBMBanNeHTHOCTU: rpadhoBas xapakrepmsaLms 1 Krnacchbl
9) OYHKLMM U NX BUAbI (MHBEKLUSA, CIOPBEKLMS, BUekunsa n nepectaHoBKM)
10) BeckoHeYHble MHOXeCTBa U KapAnHarbHble Yicna
11) N[ = 1Q}, IN] < R, [A] < [2]
Mogyne Il. Jlorvka
12) Jlorvka BbiCKa3sbIBaHWI
13) Jlorvka npegukaTtoB (NpeankaThbl, KBAHTOPbI, MUPbI TapcKoro)
14) Jlornyeckue Teopum u mogenu. Teopus rpacos
15) Jlormyecknin BbIBOA, TEOPEMA O MNOSIHOTE M aBTOMATMYECKOE A40Ka3aTeNbCTBO TEOPEM
16) ZFC, npoT1BOpe4nBLIE TEOPUN 1 BTOpas Teopema éaens
17) HesaBucumble npeanoxeHus. Pesynbtathl Jlobauesckoro, éaensa n KoaHa
Mogayne lll. Teopusa rpynn
18) Teopwus rpynn. pynnel Cn, Sn, GxH
19) Npynnbl aBTOMOPEU3MOB NTOrMYECKUX CTPYKTYP. ABTOMOPM3MbI rpadioB U CUMMETPUS
20) Ncnonb3oBaHMe CUMMETPUN AaHHbIX ANA oNTUMU3aumMm paboTbl C HUMK
21) MopcTpyKTypbl, NOPOXAEHHBIE MOACTPYKTYPLI M nogMoaenu. MNoarpynnbl
22) TeopeMbl JlarpaHxa 1 Kanu
3) MNpadh Kanun n teopema dpyxta. FTFAG n abenesbl rpadbl
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24) TlomoMopdU3Mbl, BHYTPEHHME aBTOMOPMU3MbI U hakToprpynnbl
25) ObLee peLueHne NMHenHbIX AModaHToBbIX, AndydbepeHumanbHbIX N PEKYPPEHTHBLIX YPaBHEHWI
26) Oenicteuga rpynn, opdbuTel 1 nemma BEpHcanaa



