(CS3231
Tutorial 4

. Which of the following languages are regular? Prove your answer. Below w® denotes the
reverse of w.

(a) {a"ba™ | m < n}.

(b) {wcw?® | w € {a,b}*}.

(c) {ww | w e {a,b}*}.

(d) {wrw? | w,x € {a,b}*}.

. Show that L = {a™ | m > 0 and decimal representation of number m has odd number of
digits} is not regular.

Note: Decimal representation of a (non-zero positive) number starts with a non-zero digit.

For example decimal representation of number twenty-two is 22 and not 022, 0022 etc.
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Thus L contains strings a,a”,a”,...,a°,a ", .

Hint: Note that gap between 10" — 1 and 10"+! becomes large as r increases.

. Use results done in class to show that {w | number of a’s in w is same as number of b’s
in w} is not regular.

. Consider L = {b™ | m > 0} U {a™bP | m > 1,p is prime number}. Show that L satisfies
the pumping lemma. (However, L is not a regular language).

. (Hard) For any language L, let HALF(L) = {w | (Ju)[wu € L and |w| = |u|]}.
Show that if L is regular, then HALF(L) is regular.



