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10.1 Edge Chromatic No. of Complete Graphs (∗∗)
For any n ≥ 2, show that χ1(Kn) = n if n is odd and χ1(Kn) = n− 1 if n is even.

10.2 Class 2 graphs (∗∗)

a) If G is a simple graph with m(G) > ∆(G)α1(G), then G is a class 2 graph.

b) Let v ∈ V (G), then integer ∆(G)− d(v) is called deficiency of v. The total deficiency of G,
denoted as td(G) is defined as td(G) =

∑
v∈V (G)(∆(G)− d(v)). Show that: if G is simple,

n(G) is odd and td(G) < ∆(G), then G is class 2 graph.

c) If G is a regular simple graph with m(G) > 0, n(G) odd, then G is class 2 graph.

10.3 Hajos union (∗ ∗ ∗)
LetG1 andG2 be any two graphs with ∆(G1) = ∆(G2) = ∆, δ(G1) > 0 and δ(G2) > 0. Suppose
there exists vertices u ∈ V (G1) and v ∈ V (G2) such that dG1(u) + dG2(v) ≤ ∆ + 2, combine the
graphs G1 and G2 by applying the following steps.

a) Choose any two vertices u ∈ V (G1) and v ∈ V (G2) such that dG1(u) + dG2(v) ≤ ∆ + 2.

b) Delete an edge (u,w1) from G1 and an edge (u,w2) from G2, chosen arbitrarily.

c) Make a new graph out of G1 and G2 by unifying u and v and call the resultant vertex x.

d) Add edge (w1, w2).

The resultant graph is called a Hajos union of graphs and is denoted by G1 ∪H G2 (see the
example below).

Show that: If G1 and G2 be class 2 graphs satisfying the assumptions made in the above defini-
tion of Hajos union. Then G1 ∪H G2 is a class 2 graph.

Good Luck!


