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Chapter 3: The Church–Turing Thesis

1. Exercises:3, 6, 7, 8 — Page147.

2. Problems:9-15,19,Page149.

Chapter 4: Decidability

Problems:10-22,Page169–70.

Chapter 5: Reducibility

1. Problems:9-16,Page195.

2. Suppose
�

is recursively enumerablebut not recursive. Show that for any
Turingmachine� accepting

�
, theremustbeinfinitely many inputstrings�

for which � loopsforever.

3. Is thefollowing statementtrueor false?If
�������	�
�������
�

arerecursively enu-
merablesubsetsof ��� , then ������ � � � is recursively enumerable.

4. Sketcha proof that if
���

and
�	�

arerecursively enumerablesubsetsof ��� ,
thenboth

�������
and

� � � arerecursively enumerable.

5. Show that thereexists a language
�

so that neither
�

nor
�

(the comple-
mentof

�
) is recursively enumerable.Canyou give an exampleof sucha

language?

6. Show that thefollowing problemsareunsolvable. For a Turing machine� ,��� ��� denotesthelanguageacceptedby � .

(a) Givena Turing machine� anda nonhaltingstate� , does� ever enter
state� , startingwith anemptytape?
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(b) GivenaTuringmachine� , doesit acceptmorethanonestring?

(c) Giventwo Turingmachines� � and � � , is
��� � � ��� ��� � � � ?

(d) GivenaTuringmachine� , is thelanguage� acceptsregular?

(e) Givena Turing machine� , is the languageit acceptsthecomplement
of a recursively enumerablelanguage?

7. Show thatthelanguage
�	 �!#"%$ ��&�'�� haltson input (�) is not recursive but

recursively enumerable.

8. Show thatthelanguage
�	 *!+"%$ �,&�'�� accepts-.) is not recursive.
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