Homework 1, solution keys, spring, 2025

Q1[10pts

Q2[10 pts]

Q3[20pts] P54 Ex.2.2.8
a) [10 pts] Proof

Basis: 0((,a) = (qfor all states of A and a particular input symbol a.
Induction: sincea"= a"*- aand 5(q, @) = q, we have

5(q,a")=8(5 (g a™), a) =4 (g, ") = q by the inductive hypothesis
b) [10 ptg]

Let q, bethe start state of this DFA. We will discuss the following two conditions.

If €€ L(A),itmeans Q,isanaccepting state. According to a), S(qo,a”) =0, thatis, all
input with the format a" will be accepted. So {a'} c L(A).

If ¢ L(A),itmeans Q,isnotan accepting state. According to a), S(qo,a”) =0, thatis,

al input with the format a" will not be accepted. So {a'} N L(A) =®.
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Since q, is either an accepting state or not, we get the conclusion that either {2’} < L(A) or

(a}NL(A)=0.

Q4 [15 pts + 5 bonus pts] Design an NFA for each of the languagesin P54 Ex.2.2.5.
a)optional  Notethata DFA is alsoanNFA by definition.
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You may eliminatethe e-transitionsn this e-NFA anc

convertit to anNFA easily(to bediscussedn class).
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You may eliminate the e-transitions in this e-NFA and convert it to an NFA easily (to be discussed in class).
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Q5 [10 pts] P66 Ex.2.3.2

0 1
—{p} {qg s {a}
*{a, s {r} {p. q,r

{r} {s} {p}
*{aq} {r} {a.r}
“{p.arr [{gs1} {p.ar}
*{s} @ {r}
“{a.r} {r s} {p.grn}
“{a,srt [{rns {p.gr1}
“{r, s {s} {p}
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