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Computer Science and Information Engineering
National Chi Nan University

Chapter 1
Introduction to Graph
Theory

§ 1.1 Introduction to Graph Theory
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1.1 Introduction to Graph Theory

Def: A graph is an ordered pair G = (V, E), where V is a finite set of
elements called vertices, and E is a set of un-ordered pairs of distinct

vertices, called edges.

Bv-ehy o O—0—©

E = {{a, b}, {b, c}}

NOte: ,ﬁ B‘;Ju “(a’ b)” E\‘, “ab” %‘ ‘lﬁ.‘ “{a’ b}” ,
YREIV[=n& yv|El=m& &

Def:

@ x isadjacenttoy=xy e E

@ xisincidentto{a,b}=x=aorx=>0

® {a, b} isadjacentto{c,d}={a, b} #{c, d} A{a, b}n{c,d} # ¢
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1.1 Introduction to Graph Theory

+ Def:
@ Adj(x) = {y: y is adjacent to x} = N(x).
QAdj(S) = U, sadj(x)= N(S), for S c V.
®degree of a vertex x = deg(x) = |[Adj(x)|

@ matching = a set of edges in which no two distinct edges are
adjacent.

A (v,, v,)-walk in a graph G is an alternating sequence W:
Voeivi162v,...€,v,, where v;’s are vertices and e;’s are edges and ¢; is
incident to v;,_; and v;. An (v,, v,)-walk is closed means vy=v,,.

@ A path is a walk which all vertices are distinct.
® A trial is a walk which all edges are distinct.

1) A cycle is a closed trial in which vy=v, and v,, ..., v, are all
distinct.

@2 circuit = a closed trail.
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1.1 Introduction to Graph Theory

 Note: P isapath = P isatralil.

« Lemma: Vgraph G = (V, E), Zdeg(v) = 2|E|.
veV
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Computer Science and Information Engineering
National Chi Nan University

Chapter 2
Algorithmic Techniques

§ 2.1 Computer Representation of
Graphs
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2.1 Computer Representation of Graph

Ex: G=(V,E),V={a,b,c,d}. E={ab, ad, bc, bd, cd} @"D

V={1,2 3,4 @‘G
1234

(0100
1 Oxissl

1
2
0101 | [3
M1110 ) [4

Note: V: - 412 {1,2, ..., n} % 2_.
E 1. Adjacency matrix: A = (&)n.n: N = |V
a;; = # of edges corresponding to {v;, v;}.
2. Incident list: (adjacent list, edge list)
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2.1 Computer Representation of Graph

* Note:
3. sequential adjacent list: (Columbic ByAlgorithmic Graph
Theory and Perfect graphs)

9101112131415
213

« Ex: (% 5) 4
3

8
1

5
Ad] 4

Beg

1 811
1 4 5
In paper : In algorithm :

V] e Adj(i) for beg(i) < k < beg(i+1)
: ) = Adj(K);
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Chapter 2
Algorithmic Techniques

§ 2.2 Time Complexity
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2.2 Time Complexity

e Def: f(n) =0(g(n)) ©3In,>0,3¢c>0
s.t. f(n) <c-g(n), Vn =>n,.

Note: G = (V, E), input: O(|V|+ [E|) = O(|E[)
Sol.
D matrix: V|2
@ adj. list: D_ deg(v) = 2|E| = O(|E|)
(& 45 pF » J'zﬁ,,f;t-g =)
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