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Beginning 1736

Konigsberg bridges
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Leonard Euler
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Notions
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Labirinths 1800+
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Matching 1915

A school dance is attended by 100 boys

and 100 girls. Every girl knows 24 boys,
and ever boy knows 24 girls.

Claim: they can all dance so that

everybody dances with somebody
he/she knows.
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Konig's book 193

THEORIE DER ENDLICHEN
UND UNENDLICHEN GRAPHEN

KOMBINATORISCHE TOPOLOGIE DER STRECKENKOMPLEXE

VON

DENES KONIG

A, O, PROFESSOR AN DER KGL. UNG. JOSEFS-UNIVERSITAT FUR TECHNISCHE
UND WIRTSCHAFTSWISSENSCHAFTEN IN BUDAPEST

MIT 107 FIGUREN

LEIPZIG 1936

Dénes KoOnig

AKADEMISCHE VERLAGSGESELLSCHAFT M. B. H.
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The art of conjecturing 1963

Paul Erdos Lajos Pdsa

The edges of any graph with n nodes
can be covered by n?4/4 edges and triangles.
(Erdos-Goodman-Posa)
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Matchings in graphs 1970

Perfect matching problem:

Can the nodes of a graph

be paired up by edges?

Tibor Gallai

Frobenius 1917, Konig 1931, Egervary 1931,
Tutte 1947, Edmonds 1963
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Computer science 1971-73

Perfect Matching Problem
Can the nodes of a graph
be paired up by edges?

raveling Salesman Problem

Can all nodes be traversed

exactly once (Hamilton cycle)?
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Computer science 1971-73




Computer science 1971-73

NP-completeness,
the P=NP problem
(one of the 7

Milleneum

Problems), \
computational
caomplexity
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Very large graphs/networks

— Internet
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Very large graphs/networks

— Internet
— social networks

— ecological networks

— chip design

Institut f. Diskrete Mathematik
Universitat Bonn
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Very large graphs/networks

— Internet ,
New mathematical language
— social networks of science
— ecological networks “
— chip design
— crystals
_ brain [ What can math say about it?}

— universe
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Graph limits, Microsoft Research 1999-2006

The infinite is an approximation of the very large finite.

Balazs Szegedy Katalin Vesztergombi,
LL

Jennifer Chayes
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Graph limits, ELTE and Rényi Institute 2006-2022

Large Networks
and Graph Limits

RerKS LaTeamr

Kunszenti Kovacs  Apért Miklos Csoka Endre
David
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Graph limits — an example

A random graph
with 100 nodes and 2500 edges
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Graph limits — an example

Randomly grown uniform W(x,y)=1-max(x,y)
attachment graph with 200 nodes
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Graph limits — an example

density of triangles — mW(x,y)W(y,z)W(z,x)dxdydz
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Thank you for your attention!
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