Solutions to Homework 2

Problem 1

(a) All the strings which consist from zero or more 0 and also all the strings which     consist from zero or more 0s followed by one or more 1.

(b) All the strings with odd number of 1 and even number of 0.
Problem 2
(b) The label in each state corresponds to the current value of  |w| mod 5.

(e) The label in each state corresponds to the current value of  (na(w) - nb(w)) mod 3.









Problem 3

(a) 





(b) Notice that the language 0*1*0*0 is equivalent to 0*1*00*.






(c)



Problem 4

The equivalent DFA is (notice that it accepts all strings made from 0 and 1):
















Problem 5

(See also Theorem 4.2, page 105.) Since L is a regular language, there is an NFA M which accepts L. We modify M so that it has only one final state (we can do this by adding a new final state, and we add lambda transitions from the old final states to that new final state). From M we construct a new NFA N such that M and N  have the same states, the final state of M is the starting state of N, the starting state of M is the final state of N, and each transition of M is reversed in N. The NFA N accepts the language LR.

In order to show that the language accepted by NFA N is exactly the language LR, we need to show the following two results:

1. If a string w is accepted by M then the string wR is accepted by  N.

Proof: Since w is accepted by M, we have from Definition 2.6 (page 54), that there is a walk h from the starting state of M to the final state of M with label w. In the NFA N the edges of the walk h are reversed and the label of the walk is now wR , starting from the starting state of N and finishing in the final state of N. Therefore, there is a walk with label wR in N, and thus, wR is accepted by N.

2. If a string wR is accepted by N then the string w is accepted by M.

Proof: Same with the previous case if we swap M with N, and wR with w.
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