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Contact Information

I Lecturer: Robert JAJCAY
I Room: M-137
I Phone: 602 95 642
I e-mail: robert.jajcay@fmph.uniba.sk
I Lectures: Thursday 8:10 - 9:40, M-V
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Study Materials

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

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

I 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 Teória grafov

The same login and password as to AiS.

Password for the first entry: GrphTh-2024
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Course Description

I each week we will have a lecture; attendance required
I 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 pdf in moodle

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

I final exam; a written and oral part
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Grading Policy

I Homeworks: 3× 50 points
I Presentation: 50 points
I Final Project: 100 points
I Final Exam: 100 points

I Total Possible Score: 400 points
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Grading Policy

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

I 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

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

I 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):
I 90% A
I 80% B
I 70% C
I 60% D
I 50% E
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Grading Policy

I 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

I We consider finite simple graph without loops (unless
explicitely stated otherwise)

I Γ = (V ,E ), E ⊆ P2(V ); |V | is the order and and |E | is the
size of Γ

I Kn, Km,n, Γ̃ (complement)
I a subgraph, an induced subgraph, a spanning subgraph
I a walk of length k in a graph Γ consists of an alternating

sequence
x0, e1, x1, e2, x3, . . . , xk−1, ek , xk

where the vertices are not necessarily distinct; in a simple
graph a walk is determined by the sequence of adjacent
vertices

I if all the edges are distinct, the walk is called a path
I if x0 = xk , the walk is closed
I if all the vertices are distinct, the walk is a simple path; but

can be closed
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Basic Concepts

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

I a connected graph, the connected components
I a cycle is a simple closed path; the length of a cycle is the

number of its vertices (or edges)
I the girth of a graph Γ is the length of a shortest cycle
I a tree is a connected graph with no cycles; a forest is a

disjoint union of trees or a graph with no cycles
I a bipartite graph is a graph Γ = (V ,E ) whose vertex-set V

can be partitioned into two disjoint non-empty subsets V1,V2
such that E contains no edges between the vertices in V1 and
no edges between the vertices of V2
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Basic Concepts

I Km,n is the complete bipartite graph; what is the order and
size of Km,n?

I every bipartite graph is a spanning subgraph of some Km,n
I every tree is bipartite
I cycle graphs with an even number of vertices are bipartite
I every planar graph whose faces all have even length is bipartite
I a graph is bipartite if and only if it does not contain an odd

cycle
I 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

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

I a graph is k-regular if each vertex is of degree k; is there a
k-regular graph for every k ≥ 0? what is the minimum order
of a k-regular graph?

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

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

I the degree sequence of Γ = (V ,E ), V = {u1, u2, . . . , un} is
the ordered list of the degrees of its vertices (usually
non-increasing)
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Basic Concepts
I The sum of the degrees of all vertices of a graph is twice the

size of the graph
|V (Γ)|∑

i=1
d(ui ) = 2|E (Γ)|

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

I Theorem (Erdős, Gallai, 1960)
A sequence of non-negative integers d1 ≥ d2 ≥ . . . ≥ dn can be
represented as the degree sequence of a finite simple graph on n
vertices if and only if d1 + d2 + · · ·+ dn is even and

k∑
i=1

di ≤ k(k − 1) +
n∑

i=k+1
min(di , k)

holds for every k, 1 ≤ k ≤ n.
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Basic Concepts1

1available in moodle
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