
Math 3342 Exam #1

Question 1. For the following DFA, please find a formula for all strings which are accepted, and then prove
that they are accepted.

a

b

b

a

b

a

a, b

4 Z

ab
W

thy X ab Y

PE By induction o n

Been O WTS 8T X a Y clear on thediagram

Induction Assume 8 Xiab Y WB X ab Y

We have

X ab
1 Xab x ab ʰb

Xab
k b

Y b Y Shen



Question 2. a) Please convert this NFA to a DFA using the subset construction:
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b) The subset construction is a method for converting an NFA to a DFA. But we never discussed a method
to convert a DFA to an NFA. Why not? Explain in a sentence or two. (You don’t need to write a lot.)
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A DFA diagram is already an NFA

so we dont need to convert anything



Question 3. This whole page is about these two DFAs M1 and M2:
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a) Please describe the sets L(M1) and L(M2) using set theory notation.

b) Please draw an NFA which has the same language as M1 but uses fewer arrows.

c) Please use the subset construction to make a DFA for L(M1) → L(M2).
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Question 4. a) Please make an NFA for the language {axbya | x, y ↑ {a, b}→ both have even length}

b) Please make a DFA for the language {xb | x ↑ {a, b}→}

c) Please make a DFA or NFA (your choice) for the language {anxbm | m > 1, x ↑ {a, b}→}. Say
specifically whether your machine is a DFA or NFA.
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