1. Approximation Set Cover: An instance of th&et Cover probleroonsists of a finite ground
setX and a family.A of subsets ofX, such that every element &f belongs to at least one
subset in4. We want to find a minimum-size subseétC .4 whose membersoversall
elements ofX.

Consider the special case of Set Cover, where every elemekit fpears in at most
subsets of4. Find ak-approximation algorithm for this case of Set Cover. That is, find a
collection of covering sets that has size at nio8tnes that of the optimal cover.

2. SAT:. Model theSatisfiability problenwith An Integer Linear Program.

3. 3-Coloring: Model the3-Coloring problemwith an Integer Linear Program. TleColoring
problem is: Given a graph, is it possible to color each node eidfigrgreen, or blugso that
no two nodes of the same color have an edge between them?

4. Hitting Set: In the Hitting Set Problem, we have a set= {a4, as, ..., a,} and a collection
B1, Bs, ..., B, of subsets ofA. We say that a sef C A is ahitting setfor the collection
By, B, ..., B, if H contains at least one element from edg;Hthat is,Vi, H N B; # ().

Given an instance of this problem, we would like to determine whether there is a hitting set
of size at mosk for the collection. Further, suppose that ed¢hhas at most elements,
wherec is a small constant. Given an algorithm to solve this problem with a running time
of the formO(f(c, k) - p(n, m)) wherep(-) is a polynomial function of: andm, andf(-) is

any function that depends only erandk, not onn or m.

5. Approximation Knapsack: An instance oKnapsack problensonsists of:

e Items/ ={1,...,n}.

e Sizessy,...,s, for each of the corresponding items.

e Profitspy, ..., p, for each of the corresponding items.

e Knapsack capacitys.
A feasible solution to the Knapsack problem is a suldset / such tha . _,, s; < B. We
want to maximize the profif (I') = > .., p;.

Give an2-Approximation algorithm to this problem. That s, if the optimal solution has profit
P’, then your algorithm should get profit P’/2. Your algorithm should run in polynomial
time.



