CSE431
SpringQuarter2001
Assignmen6
DueFriday, May 18

All solutionsshouldbe neatly written or type set. All major stepsin proofs and algorithmsmust be
justified.

1. (10points)lt is well known thatthe HamiltonianPath problemis NP-completecf. 262-268of Sipser).

TheHamiltonianPath problemis definedby:

Input:  An undirectedgraphG = (V, E) andverticess,t € V.
Property: Thereis apathin G from s to ¢ thatvisits every vertex of G' exactly once.

Shaw that the problem of BoundedDegree SpanningTreeis also NP-complete. BoundedDegree
SpanningTreeproblemis definedby:

Input: A connectedindirectedyraphG = (V, E) andnumberk.
Property: Thereis aconnectedubgraphl” of G suchthat7 containsall theverticesof G,
containsno cycles,andeachvertex of T hasdegree< k.

Part of your proof shouldbe the constructionof a polynomialtime reductionof HamiltonianPath to
BoundedDegreeSpanninglree.

2. (10points)lt is well known thatthe SubsetSumproblemis NP-completgcf. 268-2700f Sipser).The
SubsetSumproblemis definedby.

Input: A sequencef numbersi,, as, . . ., a, andanumberb all writtenin binary.
Property: ThereisasetS C {1,2,...,n} suchthat} . ¢ a; = b.

Shaw thatthe EqualPartition problemis NP-completevhereit is definedby:

Input: A sequencef numberse, ¢, - - ., ¢, all writtenin binary.
Property: ThereisasetS C {1,2,...,n} suchthat} ;.5 ¢; =3 45 ¢)-

Part of your proof shouldbe the constructionof a polynomialtime reductionof SubsetSumto Equal
Partition.



