York University CSE2001 June 4, 2012

Homework Assignment #4
Due: June 11, 2012 at 7:00 p.m.
. Let X = {0,1}. Let L = {vvw#v : u,v,w € ¥*}. Is L regular? Prove your answer is correct.

. Let ¥ be an alphabet. We define a function f that maps regular expressions to regular
expressions as follows:

f@) =0,
fle) = e
fla) = aforaeX,
f(E1Es) = f(Ey)f(Ey1), where Ey and Es are regular expressions,
f(EyUEy) = f(E))U f(E,), where Fy and E, are regular expressions, and
f(E*) = f(F)", where E is a regular expression.

(a) Write down the regular expression f(a(ab)* Ue).
(b) Prove that L(f(E)) = L(E)% for all regular expressions E.

In your solutions, you may use the following lemmas.

Lemma 1 For any strings y and z, (yz)® = zfiy®.
Proof: Let ¢, |y[ l,=|z]and { = {, + (..

(y2)E[i] (yz)[€ + 1 —1] (Defn reverse)
_ : e
— { z[gi 1 _ ;’ 4 i ii 1 B Z > ﬁz } (Defn concatenation)
oyl +1—i+ ) i+ 1-0<Y, . B
_{ [t +1—4) ifl+1—i>0, (since £ =€, +(2)
yly +1—i+4¢ ife>1¢, .
:{ &%_1_2 ‘] ifi<€z} (since £ =0, +(,)
- { L] iz z ii } (Defn reverse)
)[ ] (Defn concatenation)

Lemma 2 For any languages L; and Lo, (L L)% = LELE.
Proof: For any string x, we have:
x € (L1Ly)® iff 3w € Ly Ly such that x = w? (Defn reverse)
iff 3y € Ly and z € Ly such that x = (y2)® (Defn concatenation)
iff 3y € L, and 2z € Ly such that z = 2'y®  (Lemma 1)
iff Ju € L and v € LT such that z =vu R
(

iff v € LELE

v = 21
Defn concatenation)



