CSE 599 Winter 2001

Homework Assignment # 1

Due Date: January 18 (at the beginning of class)

1. Solve Problem 3.1 in the textbook Feynman Lectures on Computation. Use Feynman’s definition of a finite automata as a machine with inputs as well as outputs (see Section 3.2 in the textbook).

2. Draw and describe deterministic finite automata that accept each of the following languages:

a. The set of all binary strings that end in 01.

b. The set of all binary strings that contain an odd number of 1’s and an even number of 0’s.

c. The set of all binary string that do not contain three consecutive 0’s.

For a, b, and c, use the definition of a finite automata that we discussed in class, as a machine that does not produce outputs but accepts a string by ending up in an “accepting” state.

3. Solve Problem 3.6 in the textbook Feynman Lectures on Computation.
4. Describe a nondeterministic Turing machine that accepts all unary strings 1n where “n” is composite i.e. “n” is a product of two natural numbers (for example, 4 and 6 are composite but 3 and 5 are not). Hint: As part of your solution, you may use the Turing machine that multiplies two unary numbers (discussed in class and in handout 1/problem 3.5 in the text).

5. As discussed in class, a language has deterministic/nondeterministic space complexity S(n) if there is a deterministic/nondeterministic Turing machine that  accepts the language and for every input of length n, scans no more than S(n) cells on its tape. DSPACE(S(n)) and NSPACE(S(n)) are the family of languages of deterministic and nondeterministic space complexity S(n) respectively. 

a. Define the complexity classes PSPACE and NPSPACE in analogy with P and NP.

b. Are all problems in P also in PSPACE? Are all problems in NP also in PSPACE?

c. Savitch’s theorem states that all problems in NSPACE(S(n)) are in DSPACE(S2(n)) for S(n) ( log(n). Given this theorem, which of the following statements are true:

1. P = NP

2. P = NPSPACE

3. PSPACE = NPSPACE

4. if P = PSPACE, then P = NP

5. PSPACE ( NPSPACE

Pick all that are true and argue why you think they are true.

