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Decision problem:

“Yes/No” — Is there a VC < k?
Optimization problem:

“Best” — What is the smallest VC?
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Vertex Cover: Given graph ¢ = (V, E) and integer

Vertex Cover (\/C) k < |V|, is there V' €V, with |V'| < k, such that

Claim: VC € NP

Pro

each edge in E contains an end pointin V'?

'F' hl

V] =

0(1
0(?

At most, how many edges are in an undirected graph with n vertices?
What graph has the most number of edges?

Complete graph (every pair of vertices have an edge).
How many edges does a complete graph with n vertices have?

How many edges leave each vertex? n — 1

How much does that alladd up to? n(n — 1)

Did we double count any edges? Yes
n(n—-1)

— € 0(n?)
What if it is directed? n(n — 1) € 0(n*) (no double counts)

So how many edges are there?
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