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All solutionsshouldbe neatlywritten or type set. All major stepsin proofs andalgorithmsmust be
justified.

1. (10points)It is well known thattheHamiltonianPathproblemis NP-complete(cf. 262-268of Sipser).
TheHamiltonianPathproblemis definedby:

Input: An undirectedgraph
���������
	��

andvertices ������� .
Property: Thereis a pathin

�
from  to

�
thatvisitseveryvertex of

�
exactlyonce.

Show that the problemof BoundedDegreeSpanningTree is also NP-complete. BoundedDegree
SpanningTreeproblemis definedby:

Input: A connectedundirectedgraph
����������	��

andnumber� .
Property: Thereis a connectedsubgraph� of

�
suchthat � containsall theverticesof

�
,

containsno cycles,andeachvertex of � hasdegree ��� .

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

2. (10points)It is well known thattheSubsetSumproblemis NP-complete(cf. 268-270of Sipser).The
SubsetSumproblemis definedby.

Input: A sequenceof numbers��� � ��� �! " ! "� ��# anda number$ all written in binary.
Property: Thereis a set %'&)(+* �-,��! " " "��.0/ suchthat 1�243657� 2 � $ .

Show thattheEqualPartition problemis NP-completewhereit is definedby:

Input: A sequenceof numbers8 � � 8 � �! " ! 9� 8 # all written in binary.
Property: Thereis a set %'&)(+* �-,��! " " "��.0/ suchthat 1�2436578 2 � 1;:=<365>8 : .

Part of your proof shouldbetheconstructionof a polynomialtime reductionof SubsetSumto Equal
Partition.
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