HW#4 SOLUTIONS

(a) Essentialy we use A to generate {0”1n n3 O} and B to generate {1k |k > 0} ,a

nonempty string of 1s.
S® AB

A® OAl|e
B® 1B|1

(b) Assumethat wi L.Then w=0"1"¥, k>0n3 0.Wewill provethat Sb ABb w
by induction on n ( Ap 0"") and then induction on k (B 0%).
If n=0,then AP e and we are done. Assuming Apb 0"1", then

production A® OAlL yields Ap 0ALP 00'1"1=0""1"", so A derives arbitrarily long,
nonempty strings of the form 0"1".

If k=1, then BP 1 and we are done. Assuming Bb 1¢, then production B® 1B
yields BP 1BP 11¢ =1", s0 B derives arbitrarily long, nonempty strings of 1s. Thus
L(G)I L.

Assumethat wi L(G). Consider arightmost derivation of w. All derivationsin

G start with SP AB. If there are O applications of production B ® 1B, then
Sb ABb Al.

(c) AssumelL is regular. Then let n be the constant specified by the PUMPING LEMMA
FOR REGULAR LANGUAGES, and let w=0"1""1 L. Then w can be written w=xyz where
|xy| £n (xyspansonly Os) and y?! e, soy must be a nonempty string of Os. It follows

that xy*z1 L, athough xy*z has more Osthan 1s. This contradiction shows that our
assumption that L is regular must be false.



