CpSc421 Homework 10 Due: Nov. 27

1. (Sipser problem 5.2120 points) Let AMBIG cr¢ = {[G] | G is an ambiguis CFG (where[G] denotes a
string that represents the grammar). Show th&fBIG ¢r¢ is undecidable.
Hint: You can use a reduction from PCP. Given an instance

. 1 to ti
. {bl,bz,... bk},

of the Post Correspondence Problem, construct a GR@th the rules

S — T | B

T — tlTal\ |tkTak|t1a1| \tkak

B — blBa1|...|kaak\b1a1|...|bkak,
whereay, ..., a; are new terminal symbols. Prove that this reduction works.

2. (Sipser problems 5.22 and 5.28) points)

(a) Show that4 is Turing-recognizable ifA <,, A7y.
(b) Show thatA is Turing-decidable iffA <,,, 0*1*.

3. (Sipser problem 5.220 points) Let J = {w | eitherw = 0x for somer € Ay orw = 1y for somey & Ary}.
Show that neithey nor J is Turing-recognizable.

4. (Sipser problem 5.380 points) Consider the problem of determing whether a PDA accepts some string of the
form {ww | w € {0,1}*}. Use the computation history method to show that this problem is undecidable.



