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(b) List all the strings of length 3 or less of the language of (a). [5]

A-t R, &t qqrA&t'ff-, a4^, a4@dh 6-6t
(c) Describe the strings of the language of (a) in English. [5J
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2. Find a regular e:ipression for each of the languages given below:

(a) The language of strings consisting of exactly furc a'sand any number .r

of b/s over {", b}. [6J

4*q&oo#"' 0a *A%
(b) The language of strings consisting of odd number af ats and any

number of.b's over {a,b}. t6]
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3. Find a,n NFA without A-transitions that accepts the laaguage repre-
sented by the regular expression

(a*ba.b).. [8]
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q a b

1 { 2,3 3
2 4 4

3 { L,4 2
4 0 4t

4. For the following NFA answer the questions belornr:
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Here the initial state is 1 and the accepting state is 4.

(a) Find d.(1, o). [5]

f+eI
(b) Find d.(1, ab). [5]

14t+j
(c) List all the shortest strings that are accepted by the NFA. [5]

ALt 4&t &u
(d) Convert the NFA to a DFA that accepts the sa,nre language. [10]
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5. For a DFA (8,E,6,Qo,4), let h(q,,k) denote the set of states which
can be reached from state g by reading a string of length /c. Assuming that
E : {a, b}, answer the following questions:

(a) Find h(q,0). [5]

lqr\
(b) Find h(q,1). [5]
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(c) Recursively define h(q,k). l5l
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6. Concerning proving L+ g L* by general induction, answer the follow-
ing questions:

(a) Briefly ocplain what needs to be done in general in a proof by general
induction. [3]
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(b) What is the basis of L+ 7 [21
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(c) What do you need to do in the basis step of a proof by general induc-
tion of L+ g I. ? [3]

Pn,u*qn[,* Lg ff
(d) Complete the basis step of the proof. [7]
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(e) What do you nd to do in the inductive step of a proof by general
induction of L+ g ,[,- ? [3]
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(f) Complete the inductive step of the proof. [7]
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