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Contact Information

> Lecturer: Robert JAJCAY

» Room: M-137

» Phone: 602 95 642

» e-mail: robert.jajcay@fmph.uniba.sk
» Lectures: Thursday 8:10 - 9:40, M-V
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Course Information

Informagny list predmetu Teéria grafov (1-
MAT-460/00) (2023-2024) LIST PREDMETU

uniba.sk
Vysoka $kola: Univerzita Komenskeho v Bratislave
Fakulta: Fakulta matematiky, fyziky a informatiky
Akademicky rok: 2023-2024

Kéd: 1-MAT-460/00 Nazov predmetu: Tedria grafov

Druh, rozsah a metéda vzdeldvacich ¢innosti: 2 (prednéska)

Pocet kreditov: 3

Odporic¢any semester $Stidia:

MAT matematika 3/Z

DAV ditova veda 2/Z

DAV/k ditovd veda (konverzny program) 3/Z

Stupeii $tidia: 1.

Podmieiiujice predmety:

:’“ i 'y 1 vun'u T

PriebeZné hodnotenie: domdce dlohy (20 b.)

Zéveretnd skuska: pisomnd (80 b.)

Stupnica hodnotenia: A 90%, B 80%, C 70%, D 60%, E 50%
Viha priebeZného / zdvereného hodnotenia: 20/80

Vysledky vzdelavania:
Pochopenie vzdjomnych siivislosti algebraickych a diskrétnych matematickych Struktir a schopnost’ vyuZit’ ich pri rieSeni
konkrétnych loh.
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Course Information

Vysledky vzdeldvania:
Pochopenie vzdjomnych siivislosti algebraickych a diskrétnych matematickych $truktir a schopnost’ vyuZit ich pri rieSeni
konkrétnych dloh.

Stru¢né osnova predmetu:

Symetrie grafu, konstrukcie a niektoré vlastnosti vysoko symetrickych grafov, symetrie a vzorky, enumerécia vzoriek,
nezdvislé mnoZiny a kliky, Turdnova veta a extremélne grafy, farbenie grafov a Ramseyova veta, pravdepodobnostné
db6kazy, typické vlastnosti grafov.

Odporicana literatira:

Algebraic graph theory / Chris Godsil, Gordon Royle. New York : Springer , 2004

Graph theory / Reinhard Diestel. Berlin : Springer, 2005

Uvod do teérie diskrétnych matematickgch Struktir / Franco P. Preparata, Raymond T.Yeh ; preloZili Maria BeneSov4, Eva
Gedeonovd, Pudovit Niepel. Bratislava : Alfa, 1982

Jazyk, ktorého znalost’ je potrebna na absolvovanie predmetu: slovensky, anglicky

Pozniamky:

PrehPad hodnoteni:
A:63.79% B: 5.17% C: 18.97% D: 6.9% E: 1.72% FX: 3.45%
Celkovy pocet hodnoteni: 58

Vyulujici:
prof. RNDr. Rébert Jajcay, DrSc. (prednéSajtici)
doc. RNDr. Martin Macaj, PhD. (prednésajtici)

Détum poslednej zmeny: 07.03.2023
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Study Materials

» J. H. van Lint, R. M. Wilson: A Course in Combinatorics,
Cambridge Univ. Press 1992; available on the web

» R. Diestel: Graph Theory, Springer-Verlag, New York 1997,
2000, 2005; available on the web

» M. Aigner, G. M. Ziegler: Proofs from THE BOOK, Springer
2000; available on the web
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moodle Page

All the information about the course will become available at

moodle.uniba.sk

Course title:
2024/2025 Tedria grafov

The same login and password as to AiS.

Password for the first entry: GrphTh-2024
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2021/2022

Domov ~ Tutoridlyv  Informacie pre pouzivatelov  Ako funguje Moodle? =~ Pomoc | ArchivMoodle  Moje kurzy (

2021/2022 Lineérna algebra a geometria (1) a Linearna algebra

Nastenka > Moje kurzy > 21/22 Lineérna algebra a geometria

& Navigacia Course management n

v Nastenka
# Domovska stranka #& Oznamenia
> Stréanky portalu
+ Moje kurzy
> 21/221-DAV-104/20
Linearna algebra

20. - 26. september 2021

Toto je prvy tyzden semestra. V pondelok studenti a studentky z IMMN zacali cviceniami. Cvicenia pre IMMN su bud po

> 21/221-MAT-495/00 Uvod slovensky alebo po anglicky. Mozete si vybrat, ktore budete navstevovat. Anglicke cvicenia poskytuju moznost precvicit
do kodovania si anglictinu a osvojit si anglicke pojmy z linearnej algebry. Studenti a studentky z IMMN sa kazdy tyzden musia

> 21/22 1-MMN-160/00 zucastnit aspon jednych z tychto cviceni (a mozu sa zucastnit oboch). Studenti a studentky AIN sa zucastnuju cviceni
Linearna algebra a geometria v utorok, urcenych pre nich/ne.V piatok rano o 810 mame v poslucharni B' prednasku. Pre studentov a studentky

@ IMMN je ucast na prednaskach povinna

> 21/22.2-MAT-225/15
Aplikacie teorie grup v
diskret..

Doplnkove cvicenia z Linearnej algebry a geometrie su urcene pre studentov/tky IMMN. Studenti/tky nie su poivinni/e
si doplnkove cvicenia zapisat, ale ked si ich uz zapisu, musia dodrziavat pravidla zadane cviciacim. Temy a problemy
preberane na doplnkovych cviceniach su koordinovane s kurzom
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v 21/22 Lineémna algebra a
geometria

> Ugastnici

U Odznaky

& Kompetencie

8 Znamky

> VSeobecné

> 20. - 26. september 2021

>

>

>

Prvy tyzden zaciname s temou riesenia systemov linearnych rovnic. Na cviceniach ste presli niektore pojmy a postupy,
ktore uz asi poznate, ale v tomto kurze sa budeme snazit zdoraznit vseobecnost a algoritmicke stranky tychto rieseni. Na
prednaske budeme preberat (aspon pre vacsinu z Vas) novu latku

“Class Policy’

j., pravidla body za pri cinnosti, jenky na ie ucasti na skuske a
znamkovanie pre studentov IMMN su uvedene na zaciatku prvej prezentacie z prednasky.

Class Policy pre studentov AIN urcuje vyucujuca cviceni pre AIN.

® Cvicenia 1. tyzden. Tieto cvicenia obsahuju priklady, ktore neboli nevyhnutne riesene na cviceniach. Obsahuju
typicke priklady na preskusanie a precvicenie tem preberanych na prednaske
MARK AS DONE

v Quiz#l

MARK AS DONE

®  Prednaska 24. septembra 2020

MARK AS DONE
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Course Description

» each week we will have a lecture; attendance required

> every three to four weeks a Homework (3 times); you will
have about 2 weeks to prepare the HW, and you will submit
the HW electronically in pdfin moodle

> (optional) one 20 minute presentation on one of the offered
topics or on a topic of own choice agreed on with the lecturer

» final exam; a written and oral part
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Grading Policy

» Homeworks: 3 x 50 points
> Presentation: 50 points
» Final Project: 100 points
» Final Exam: 100 points
» Total Possible Score: 400 points
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Grading Policy

» Final exam only for those students who obtain at least 51% of
the points from the semester

» Oral exam only for those students who obtain at least 75% of
the 200 points from the written part of the final and the final
project

» Final grade cannot be better than two levels above the grade
of the written part of the final

» Final grade is calculated based on the percentage of points
obtained from the total of points that could have been
obtained throughout the semester (i.e., of the 400 pts):

> 90% A

> 80% B

> 70% C

» 60% D

> 50% E
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Grading Policy

» The oral part of the final exam is the final test to
determine whether the student knows the material; an
obvious lack of understanding in the oral part of the
exam may still result in the ‘FX’ grade
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Basic Concepts

>

>

We consider finite simple graph without loops (unless
explicitely stated otherwise)
= (V,E), ECPy(V); |V] is the order and and |E]| is the
size of I
Kn, Km.n, I (complement)
a subgraph, an induced subgraph, a spanning subgraph
a walk of length k in a graph I consists of an alternating
sequence

X0, €1,X1,€2,X3,...,Xk_1, €k, Xk
where the vertices are not necessarily distinct; in a simple
graph a walk is determined by the sequence of adjacent
vertices
if all the edges are distinct, the walk is called a path
if xo = xx, the walk is closed
if all the vertices are distinct, the walk is a simple path; but
can be closed
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Basic Concepts

> a path between two vertices, the distance between two
vertices

> a connected graph, the connected components

» a cycle is a simple closed path; the length of a cycle is the
number of its vertices (or edges)

» the girth of a graph I is the length of a shortest cycle

> a tree is a connected graph with no cycles; a forest is a
disjoint union of trees or a graph with no cycles

> a bipartite graph is a graph I = (V, E) whose vertex-set V
can be partitioned into two disjoint non-empty subsets Vi, V,
such that E contains no edges between the vertices in V; and
no edges between the vertices of V;

Robert Jajcay Graph Theory, Lecture |



Basic Concepts

» Km nis the complete bipartite graph; what is the order and
size of K n?

> every bipartite graph is a spanning subgraph of some K, ,

> every tree is bipartite

» cycle graphs with an even number of vertices are bipartite

» every planar graph whose faces all have even length is bipartite

» a graph is bipartite if and only if it does not contain an odd
cycle

> a graph is bipartite if and only if it is 2-colorable, i.e., its

chromatic number is less than or equal to 2
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Basic Concepts

> the degree of a vertex u is the number of edges incident to u
or the number of vertices adjacent to u

> a graph is k-regular if each vertex is of degree k; is there a
k-regular graph for every k > 07 what is the minimum order
of a k-regular graph?

» a bipartite k-regular graph always contains a perfect
matching; proof?

> a bipartite k-regular graph always contains k disjoint perfect
matchings; proof?

> the degree sequence of [ = (V,E), V = {u1,uo,...,up}is
the ordered list of the degrees of its vertices (usually
non-increasing)
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Basic Concepts

» The sum of the degrees of all vertices of a graph is twice the
size of the graph

[v(r)|

Z d(u;) = 2|E(T)]

> At least two vertices in a finite graph are of the same degree;
proof? is it true for infinite graphs?

g Theorem (Erdés, Gallai, 1960)

A sequence of non-negative integers di > d» > ... > d, can be
represented as the degree sequence of a finite simple graph on n
vertices if and only if di + d> + - - - + d,, is even and

zk:d,' < k(k = 1) aF zn: min(d;, k)
i=1

i=k+1
holds for every k, 1 < k < n.
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Basic Concepts!

On Realizing a Single Degree Sequence by a
Bipartite Graph

Amotz Bar-Noy &

City University of New York (CUNY), NY, USA
Toni Béhnlein &

‘Weizmann Institute of Science, Rehovot, Israel
David Peleg &

‘Weizmann Institute of Science, Rehovot, Israel
Dror Rawitz &

Bar Ilan University, Ramat-Gan, Israel
Abstract
This paper addresses the classical problem of characterizing degree sequences that can be realized by
a bipartite graph. For the simpler variant of the problem, where a partition of the sequence into the
two sides of the bipartite graph is given as part of the input, a complete characterization was given
by Gale and Ryser over 60 years ago. However, the general question, in which both the partition
and the realizing graph need to be determined, is still open. This paper provides an overview of
some of the known results on this problem in interesting special cases, including realizations by
bipartite graphs and bipartite multigraphs.

2012 ACM Subject Classification Mathematics of computing — Graph theory

Keywords and phrases Degree Sequences, Graph Realization, Bipartite Graphs, Graphic Sequences,
Bigraphic Sequences, Multigraph Realization

Digital Object Identifier 10.4230/LIPles SWAT.2022.1
Category Invited Paper

Funding This work was supported by US-lsrael BSF grant 2018043,

available in moodle
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