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IMPORTANT: answer 4 out of the following 5 questions.

(t) (tOp) In the Subset,Surn problem 'ü/e are given a set of rL non-negative numbers
{.r,.r,...,un}, and a bound I4l. The goal is to select a subset,s of these numbers so
that f,., w¿ 1W and !0., tl¿ is maximized.

(Z) (tOp) Given a graph G : (V,E) with edge costs c" associated with each edge
e € E. The edge costs are allowed to be negative; but we assume that there are no
negative cycles in the graph. Give a dynami,c programm'ing algorithm that finds the
length of the shortest path from any node to a target node t e V. How to recover an
actual shortest path fi-orn the resulting table?

(3) (tOp) Desr:ribe the Mari,rn,'urr¿ Flow Problerr¿ and outlirre thc Ford-Fulkersorr al-
gorithm for finding the maximum flow in the network using augmenting paths. Prove
that the Ford-Fulkerson algorithm will stop after a number of iterations no more than
the outgoing capacity C of node s.

(a) (tOp) A set of paths in a graph G: (V,E) are said to be edge disjoint, if their
edge sets are disjoint. The edge disjoint paths problem is to find the maximum number of
edge disjoint paths from node s € V to node t e V. Give an algorithm for this problem
using flow networks. Prove that the resulting paths are edge disjoint, and their number
is the maximum possible.

(S) (tOp) NP-Completeness: Show that the Hamiltoni,an Cgcle problem is NP-Complete


