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Answer all question.

1. Prove, using probabilistic method, that any graph has a bipartite sub-graph containing at least
half the total number of edges.

[5 Marks]

2. Prove that, for any prime number p, the family H = {ha,b : Zp −→ Zp,ha,b(x) = ax + b

(mod p) : a,b ∈ Zp} of hash functions is NOT 3 universal.

[5 Marks]

3. Using Lovasz Local Lemma, prove that, if
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then it is possible color the complete graph Kn on n vertices with two colors so that there is
no monochromatic K` subgraph of Kn.

[10 Marks]


