CSCl 338, First Midterm — February 10™, 2016
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Question One. 15 points. Draw a state diagram for a 3-state NFA that recognizes 1*(0011*})*.
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Question Two. 15 points. Consider the DFA below.

(a) What is Q? /@ . ?5“ 5‘\%5 ‘Z
(b) What is 2? f . go)\‘; ?‘

(c) Whatis &?

{d} Whatis qo? 0 i l
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(e} Whatis F?




Question Three. 20 points. Consider the GNFA below. Show the resulting GNFA when state g,
is ripped out.
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Question Four. 10 points. Consider converting an NFA that has 5 states to a DFA.

{a} What is the maximum number of states that the DFA could have?

(b) What is the minimum number of states that the DFA could have?

s @170, ( ]




m+n}

Question Five. 15 points. Use the pumping lemma to show that language A = {w | 170101

where m, n>= 1. 'P 5: [PO lpo Ialp .Swééé, {S’f 2 P
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Question Six. 10 points. Write a regular expression that captures A = {w | w contains exactly

three a’s} over I ={a, b}.
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Question Seven. 15 points. Consider NFAs NFA; and NFA,. NFA; has n; states (including f;
accept states) and t; transitions. NFA; has n; states (including f; accept states) and t;

transitions.

(a) Consider NFAs, that is constructed to recognize NFA; U NFA; (union) using the
construction technique in the book. How many total states will NFA; have?

y\‘_\rv\l.\\

{b} How many transitions will NFA; have?
4o+

(c) Consider NFA,, that is constructed to recognize NFA; - NFA; {concatenation) using the
construction technique in the book. How many accept states will NFA, have?
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(d)} Have many transitions will NFA,; have?
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