
Midterm ExamI
CIS 341: Introductionto Logic andAutomata— Fall 1995
Prof.Marvin K. Nakayama

Print Name:

StudentNumber:

� Thisexamwill betwo hoursin length.

� This is anopen-book,open-noteexam.

� For all problems,follow theseinstructions:

1. Show yourwork andgivereasons(exceptfor question1).

2. Give your answersin the spacesprovided. I will only gradewhatyou put in the
answerspace.Usethescratch-work areato work out your answersbeforefilling
in theanswerspace.

3. FA standsfor finite automaton,andTG standsfor transitiongraph.
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1. [20 points] For eachof thefollowing, circle TRUE if thestatementis correct.Other-
wise,circleFALSE

(a) TRUE FALSE — Everyfinite automatonis alsoa transitiongraph.

(b) TRUE FALSE — If L1 is a regular languageand L2 is a nonregular lan-
guage,thenL1

�
L2 mustbea regularlanguage.

(c) TRUE FALSE — Every regularlanguageis alsoanonregularlanguage.

(d) TRUE FALSE — Any stringprocessedon a Mooremachineeitherwill be
acceptedor will berejected.

(e) TRUE FALSE — Every nondeterministicfinite automatoncan be trans-
formed into an equivalent (deterministic)finite automa-
ton.

(f) TRUE FALSE — Every nonregular languagehasa finite automatonwhich
acceptsit.

(g) TRUE FALSE — Every transitiongraphis alsoafinite automaton.

(h) TRUE FALSE — Any stringprocessedon a finite automatonwill eitherbe
acceptedor rejected.

(i) TRUE FALSE — If L1 is a regular languageand L2 is a nonregular lan-
guage,thenL1 � L2 mustbea regularlanguage.

(j) TRUE FALSE — Theremaybemorethanoneway to processa particular
stringona transitiongraph.
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2. [30 points] For eachof thefollowing languagesL over thealphabetΣ ��� a � b � , givea
regularexpressionfor L anda finite automatonthatacceptsexactly L:

(a) [15 points] L consistsof exactly all wordsthat begin with b andhave exactly
threea’s.

Regular Expression:

Draw finite automatonhere:

Scratch-work area
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(b) [15 points] L consistsof exactly all words for which the first two lettersare
differentor thelasttwo lettersaredifferent(or both).

Regular Expression:

Draw finite automatonhere:

Scratch-work area
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3. [10 points] Let L bethelanguageacceptedby thefollowing finite automaton:

1-

2 3+

4 5+

b

a

b

a

a, b

a

a

b

b

Finda regularexpressionfor thelanguageL.

Regular Expression:
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4. [10 points] Let L1 andL2 bethelanguagesacceptedby thefollowing finite automata:

x1-

x2

x3+

x4+ y1- y2+

b

a

b

a, b
b

FA1: FA2:

a

a a b

a, b

Build anFA thatwill acceptexactly thelanguageL1 � L2.

Draw finite automaton here:

Scratch-work area
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5. [20 points] Considerthefollowing Mealymachinewith inputalphabetΣ 	�
 a � b 
 and
outputalphabetΓ 	�
 0 � 1
 :

q0 q1

q2 q3

b/0
a/1 b/0

a/1b/1

b/1

a/0

a/0

(a) [10 points] Convert theMealy machineinto anequivalentMooremachine.

Draw Moore machinehere:

Scratch-work area
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(b) [5 points] Whatis theoutputwhentheinputstringabaabab is runontheoriginal
Mealy machine?

Output:

(c) [5 points] Whatis theoutputwhentheinputstringbaaaabb is runonyourMoore
machinefrom parta?

Output:
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6. [10 points] Prove thatany nonregularlanguagemusthave infinitely many words.
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