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sERTHETRE  FAFRFE D, Write your answers legibly; otherwise you will get zero score.

1. (10%) Prove or disprove that if L is regular and L' C L, I/ is regular.

2. (10%) Prove or disprove that if L is regular and L' = {yz|zy e L},
L' is regular.

3. (10%) Prove or disprove that L = { a™b"cPde |m+n=p+gq}is
context-free.

4. (10%) Prove or disprove that L = { a™"c™ [ n# m } is context-free.

5. (10%) Prove or disprove that L = { a®" | n > 0,n # 5m,m > 0 }is
context-free.
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ZERFHETE BAFTFED. Write your answers legibly; otherwise you will get zero score.

1. (10%) Show that Azy is not mapping reducible to Ern, where Apy = {(M,w) :
M is a TM and M accepts w} and Ery = {(M): M is a TM and L(M) = 0}.

2. (10%) Let EQrar = {(My, M) : M, and M, are TMs and L(M,) = L(M,)}. Prove
that EQzas is undecidable.

3. (12%) Vertex Cover Problem: We say a subset A of the vertex set V of a graph G is
a vertex cover for G if every edge contains at least one vertex in A. Given a graph
G and a positive integer k, determine whether G has a vertex cover of size at most
'3
Prove that Vertex Cover Problem is NP-complete.

4. (18%) Does the Vertex Cover Problem remain NP-complete if each edge is to be
covered by exactly one vertex?
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