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1. (8%) Prove or disprove that the following language
A = {wz | ()2l = |yl = |2 and ayz € AJ}
is regular if A is regular.
2. (8%) Prove or disprove that the following language
= {oz | Gy)llzl = vl = |2} and zyz € 4]} .
is context free if A is context free.
3. (8%) Prove or disprove that the following language
A/B ={wlwz € A for some z € B}
is regular if A and B are both regular.
4. (8%) Prove or disprove that the following language
A/B ={w | wz € A for some z € B}
is context free if A and B are both context free.
5. (9%) Prove or disprove that the following language
A-B={z|z¢€Aandz ¢ B}
is context free if A is context free and B is regular.
6. (9%) Prove or disprove that the following language
A—-B={z|z€ Aandz ¢ B}

is context free if A is regular and B is context free.
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7. (7%) Prove that if A <, B (i.e., language A is mapping reducible to language B) and A
is undecidable, then B is undecidable.

8. (8%) Prove that if B is NP-complete and B <p C (i.c., A is mapping reducible to B in
polynomial time) for C in NP, then C is NP-complete.

9. (15%) What is Rice Theorem? Prove it.

10. (20%) The Partition Problem is defined as follows. Given a set of n positive integers,
S = {z1,...,zn}, does there exist a partition of S into two disjoint sets A and B such

that AUB = S and
Z i = Z :L‘j?
;€A T;€ED
The Partition Problem is already proved to be NP-complete.

Now consider the following problem: Given a polygonal cycle with edges of integral lengths
£,...,4, and an integer L, can the cycle be folded flat {i.e., reconfigured so that the angle
of each pair of adjacent edges is either 0 or 180°) so that its total folded length is at
most L7 Note that each edge is a straight segment of integral length. For example, any
triangle of integer edge lengths cannot be folded flat, while it is feasible for any square
with L twice as the edge length. Prove that this problem is NP-complete by reducing the
Partition Problem to it.




