MA/CSSE 474	"Homework"  #16
There is nothing to turn in.  This is simply a list of practice problems that may help you prepare for the Final Exam.
	


1. 18.1c
2. 18.2a
3. 20.2 a, c, e
4. 21.1d
5. 21.1h
6. 21.1k
7. 21.1m
8. 21.1p
9. 21.1r
10. 21.1u
11. 21.3
12. 21.5d
13. 21.9d
14. 21.9h
15. 21.11
True/False questions

a) For every language L, *L = L.	
b) For every language L, *L = .
c) The context-free languages are closed under union with the regular languages. 
d) If P1 is a nondeterministic PDA, then there exists a nondeterministic Turing machine M2 such that L(P1) = L(M2), but it is possible that there does not exist a deterministic Turing machine such that L(P1) = L(M2).
e) If P1 is a deterministic PDA, then there exists a nondeterministic Turing machine M2 such that L(P1) = L(M2)
f) If M1 is a deterministic Turing machine and if there is a PDA P2 such that L(P2) = L(M1) then P2 must be deterministic.
g) If P is a deterministic PDA then there must exist at least two nondeterministic Turing machines that accept L(P).
h) Let M be a nondeterministic Turing machine that decides L(M).  It is possible that there exists a deterministic Turing machine that decides L(M) but there does not exist a deterministic Turing machine that decides L(M).
i) The union of a context-free language and a regular language must be in D.
j) If L is a semidecidable language and L has 2 equivalence classes, then L must be decidable.
k) Rice’s Theorem tells us that {<M> : |L(M)| > 5} is not in D.
l) Rice’s Theorem tells us that {<M> : M accepts all strings that start with a} is not in D.
m) Rice’s Theorem tells us that {<M1, M2> : L(M1)  L(M2)} is not in D.	
n) Rice’s Theorem tells us that {<M, w1, w2> : M accepts w1 and rejects w2} is not in D.
o) Rice’s Theorem tells us that {<M> : M accepts all even length strings} is not in SD.
p) Rice’s Theorem tells us that {<Ma, Mb> : L(Ma) = L(Mb)} is not in D.	
q) It is decidable, given two context-free grammars G1 and G2, whether L(G1) = L(G2).	
r) It is decidable, given a context-free grammar G, whether L(G) = *.

s) The semidecidable languages are closed under complement.		.
t) The decidable languages are closed under complement.	.
u) No semidecidable language is decidable.		.
v) Turing showed that there exists an algorithm to solve the Entscheidungsproblem. .
w) The game of Life and the lambda calculus have equivalent computational power (i.e., any problem that can be solved by one of them can be solved by the other).	
x) There exist functions that can be defined in the lambda calculus but that cannot be computed by any Turing machine.
y) If L cannot be decided by a PDA with two stacks then L must not be in D.
z) If L contains a finite number of elements then it must be semidecidable.
aa) H is lexicographically Turing enumerable.
ab) If H were decidable then the semidecidable languages would be closed under complement.
ac) The set of lexicographically Turing-enumerable languages is a subset of D.		
ad) The set of lexicographically Turing-enumerable languages is a proper subset of D.	
ae) D is a subset of the set of Turing-enumerable languages.	.
af) The set of Turing-enumerable languages is a subset of D.	.
ag) There exists a language L that is Turing enumerable but not lexicographically Turing enumerable.
ah) Let L = {w  {0 – 9} * : w is the decimal encoding of a prime Fermat number}.  There exists a lexicographic Turing enumeration of L.
ai) Let L = {<M> : L(M) is in SD}.   L is in D.  			
aj) If L1 is in SD/D and L2 is regular, then it is possible that L1  L2 is regular.
ak) If L is regular, then L must be decidable.
al) If L1 is in SD/D and L2 is context-free, then it is not possible that L1  L2 is regular.
am) The union of two context-free languages must be in D.
an) The intersection of two undecidable languages could be decidable.


