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NP and intractability

1 Back to TSP

Assuming that the HC is an NP-complete problem, prove that TSP is NP-complete.
HAMILTONIAN CIRCUIT (HC):
INSTANCE : A graph G = (V, E)

QUESTION : Does G contain a simple circuit that includes all the vertices of G?
TRAVELING SALESMAN (TSP):
INSTANCE : A finite set C = {c1,ca,. ..., ¢} of cities, a distance d(c;, ¢;) € ZT for each pair of cities

¢,c; € C,andabound B € Z+.
QUESTION : Is there a tour of all the cities having total length no more than B, that is, an ordering
(Cr(1)s Cr(2)s- - - -» Ca(m) ) Of C such that:

m—1
(Z d(Cr iy Cw(i+1))> + d(Cr(m)> Cx(1)) < B?
i=1

2 More difficult: subset sum [from last year’s exam]

Now, can you find a polytime transformation from SUBSET SUM to PARTITION?
SUBSET SUM

INSTANCE : A finite set A of positive integers, a positive integer B

QUESTION : Isthere a A’ C A such that the sum of the elements in A’ is exactly B?
PARTITION

INSTANCE : A finite multiset A of positive integers

QUESTION : Arethere 2sets Band C: BUC = A, BNC=gand ), zb=> -c?
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