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1.1. Prove that Prove that χχ(G) . (G) . χχ(G) (G) ≥≥ n(Gn(G).). Use this to Use this to 
prove that prove that χχ(G) + (G) + χχ(G) (G) ≥≥ 22√√n(G).n(G).

2.2. Prove that Prove that χχ(G) + (G) + χχ(G) (G) ≤≤ n(Gn(G) + 1.) + 1.
3.3. Let G be an Let G be an nn--vertex graph and let vertex graph and let 

c=(n+1)/c=(n+1)/αα(G)(G)..
(a) Use the result in (2) and prove that(a) Use the result in (2) and prove that

χχ(G) . (G) . χχ(G) (G) ≤≤ (n+1)(n+1)22/4/4..
(b) Use this result to prove that(b) Use this result to prove that

χχ(G) (G) ≤≤ c(n+1)/4c(n+1)/4..
4.4. Prove that Prove that BrookBrook’’s Theorems Theorem is equivalent to is equivalent to 

the following statement:the following statement:
““every every kk––11--regular regular kk--critical graph is a critical graph is a 

complete graph or an odd cyclecomplete graph or an odd cycle””..
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