CS3133
HW#5 SOLUTIONS

1. G isambiguous because there are two distinct parse trees (and two distinct leftmost
derivations) of if c; then if c; then a; else &. The distinct leftmost derivations are

Spb ifCthenBP if gthenB P if ¢ thenif CthenBelse Sp if ¢, thenif c thenBelse S
P if ¢ thenif ¢ then Aelse SP if ¢ thenif c thena else SP if ¢ thenif c thena else B
P if c thenif ¢ thena else AP if c thenif ¢ thena elsea

and

Sp Bb ifCthenBeseSP if ¢ thenBelseSPk if c thenif CthenBelseS
P if c thenif ¢ thenBelseSP if c thenif c then AelseSb if ¢, thenif c thena, elseS

b if ¢ thenif ¢ thena, eseBP if ¢ thenif ¢ thena, elseAP if ¢ thenif c, thena, elsea,

2. The stack hasonly O0'sor only 1'son top of Zy. Whenin g and there are 1'sin the
stack and a 1 is read, then we push the new 1 onto the stack; when a0 is read we pop the
1 from the stack. We do the opposite when there are 0's in the stack. When the stack

contains only Zo, we alow an e-transition to gz, the final state.
:({qmqs} {03 .{z,,0.3 ’d’qo’zw{qJ}) where
d(e.2)={(a.e)}
d(0,0,2Z) ={(00, 02, )}
d(0,0,0) {( 0’00}
d(c,0.2) ={(c0.e)}
d(01.2,) ={(0,12, )}
d(ap,1,2) ={(qp,11)}

d(0,2.0) ={ (.€)}
We note that P accepts L by fina state and by empty stack.

(9,110001, Z,)| - (9,,10001,1Z,) | - (,,0001,11Z, ) |- (0,,001,1Z,) | - (0,01, Z,) | -
(®,1.0Z)1- (a.e,Z,) |- (a.e.e)



