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1 Introduction
In the last lecture, a greedy dlog ne-factor approximation algorithm was given for Set-Cover, which
was also extended to give a 1 vs 1− 1

e
-approximate search algorithm for Max-Coverage problem.

Theorem 1.1. [1] ∀ε > 0, approximating Set-Cover within a factor of (1− ε) ln n is hard. Also 1
vs 1− 1

e
+ ε decision problem for Max-Coverage is NP-hard, too.

In this lecture, we will try to answer two questions.

• Does greedy algorithm do better?

• Can we do better?

Before answering the first question for Set-Cover problem, we will give a formal definition for
gap instances.

Definition 1.2 (c vs s algorithmic gap instance). An instance where the optimum value is at most
c and the given algorithm achieves a value of at least s (for minimization problems).

2 Set Cover
For set cover problem, when the optimal cover size c is 1, the greedy algorithm will return this set.
However for c = 2, consider the following example:
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Assume that greedy algorithm breaks ties in the worst way. It can be seen that the optimal
solution is 2. However, greedy algorithm will take log2 n sets. Therefore the gap for this instance
is ln n

2 ln 2
.
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