(1) Let L be any regular language. Consider I/ — {weL|no
‘Prove that ' is regular. '

(@) Let L and L' be regular languages. Prove that their pef;fect shuff
@1byaby - - ayby | k > 0 where ajay- - az € L and byb, - - - by el is regular.

(8) Give a self-contained proof (from first principles) that L = {a’t?c* |
that if ¢ = 1 then j = k} is not a regular language.

(4) Consider the context-free grammar E — E+E | ExE | (E) |z |y | z, with

symbol and terminals as T = {(,),z,v, 2}. Give a word in T* generated by
with two different derivation trees. »:

(5) Let L = {a"d" | n > 0}. Prove that its complement L = {a, b}" \Lisa
language.
S —bA, S - aB, A — aS, A - bAA, A—a, B> bS, B — aBB, B — b, gener

‘words with an equal number of a’s and b’s.

(7) Is the language over {a,b,c} consisting of all words with an equal number
and c’s a context-free language? Justify answer with proof. : el

: (8) Answer one of the following:

(;) Let L and L’ be regular languages over alphabet {a,b
-y € I/ has the same number of a’s as w}. Is L” regular
or it. Else prove it is not regular. |




(a.) Let Lbea conte::ct-free le.nguage with a lme
a constant n such that all words z e L of lengt.h a leasﬁ an be




