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ZERFHELIE  FEITFETT. Write your answers legibly; otherwise you will get zero score.

1. (10%) Prove or disprove that if A is regular and AN B is also regular,
B is regular.

2. (10%) Prove or disprove that if A and B are both nonregular, AN B
is also nonregular.

3. (10%) Prove or disprove that the following language
A/B = {w | wz € A for some z € B}

is regular if A is regular and B is context free.

4. (10%) Prove or disprove that the following language
AcB={zy|z€ Aandy € B and |z| = |y|} .
is regular if A and B are both regular.

5. (10%) Prove or disprove that the string 001101010 can be generated by
grammar G = {{S, A, B}, {0, 1}, P, S}, where P contains the following
productions:

S — 00B
A — 1Bl|e
B — A0|0A
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BEEFTHELE  FATF TS Write your answers legibly; otherwise you will get zero score.

1. (25%) Let L={ (M) : M is a Turing machine and L(M) contains either string
aab or bba}, where (M) is the standard encoding of Turing machine M.
(a) Show that L is not recursive by the reduction method.
(b) Show that L is recursively enumerable by giving the enumeration
method.
2. (25%)
(a) What is the computational complexity class NP?
(b) What is the computational complexity class NP-complete?
Consider the subset sum problem: given a set S={x,, x3,..., X,} and an
integer T, determine whether there is subset Y={y/, y2,..., yx} < S such
that Zy;=T.
(¢) Show that the following the language SUBSET-SUM is in NP.
SUBSET-SUM={ {x1, X3,..., X, T} | there is Y={y1, y2,..., yi} = S,
2y=T}
(d) Show that SUBSET-SUM is NP-complete by a polynomial-time
reduction from 3SAT.

* A recursive language is also called a "Turing-decidable" or simply "decidable" language.
* A recursively enumerable language is also called a "Turing-recognizable" language.
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