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Some special graphs:

1- Petersen graph

The graph shown in Figure

2- Complete graph

In this graph any vertex adjacent with each others , write as K,, , where n is the
number of the vertices .

Example : K,

Remark:
nn—1) if K, is directed

% nn—1) if K,is undirected

=]

3 — Bipartitegraph
A bipartite graph is a graph that the vertex — set can be partition
into two sub sets X and Y such that the end — vertices of any

edge one in X and the otherone inY .

Example:
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4- complete bipartite graph

A complete bipartite graph is a bipartite G(X UY,E) in which each
vertex of X is jointed by an edge to vertex of Y. If |X|=m and
|Y| = n then the complete bipartite undirected graph denoted by K, ,,.
See Figure for an example to the complete bipartite graph for m =
n=3, Kz 3.
Example :- G = (V(G),E(G), Y )is an undirected graph, where

V(G) =1{21,22, 23,24, Zs, Z6}
E(G) = {ell eZ; 63; 64, 65; e6; e7) 681 69}

and Y is defined by

Ye(e1) = 21z, Ye(ez) = z1z4,  YPg(es) = 21z,
Y (es) = 222y, Y (es) = Z3zy, Yi(es) = Z3Ze,
Ye(er) = z2zs, Yg(es) = z37s, Yi(e9) = 232,
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Zl Zz Z3

Z4 ZS ZG

Example: to the complete bipartite graph for m = 2,n=3,
K33

5- K- Partite graph

In this graph we can partition the Vertex — set in to k- partite
{X1, X5, .., X;} suchthatin any edge in this graph, one end — Vertex
in X; and the otherin X; (i #j)

Example : 3- Partite ,\

[ ( ] [ ] X,

X1
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X3

6- Complete K- Partite graph
The k- partite graph is called complete k- partite if any vertex in X;
adjacent with all vertices in  X1,X5, ..., X;_1,X;4+1,..., Xy , denoted by
Ky (k).
Remark :
1) S(Km,n) =mn.
2) & (Ka(k)) = - k(k — n? .
7- n—Cube (Q,,)

In this graph
V@Q,) ={x1xy... x,: x; €{0,1},i =1,2,...,n}
EQn) ={(x1x2 . X, Y1 Y2 . ¥n )i Xizqlxi — yil =1} , denoted
by Q.
Remark :v (Q,,) = 2" ,&£(Q,,) =n2"1

Example : Q4

00 01

Q:
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Q4
Theorem : The graph n- Cube is bipartite graph .
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Proof:
8- Complement graph
A graph G€ is called complement graph of the graph G if V(G°) =

V(G)and e E(G) < e ¢ E(G) , (we write G° as G' or G)
Example :

N
/.

N

GC

Definition : If G = G° then the graph G is called self-

complementary .
Remark: Let D be a digraph such that
V(D) = {xq,x2,. .., X}
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E(D) ={eq, e3,..,6,} but
V(G)={x"y,x"1,x"5,x"5, .. x'n,x", },
E(G)={={x";x"; : (x;,x;) € E(D)}  the graph G is called
associated bipartite undirected graph with D .
i.e.v(G) = 2v(D) ande (G) = (D).

E(G) ={ewv ez .., €.}



