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

PrintName:

StudentNumber:

e Thisexamwill betwo hoursin length.
e Thisis anopen-bookppen-notesxam.
e For all problemsfollow theseinstructions:

1. Shav yourwork andgive reasongexceptfor questionl).

2. Give your answerdn the spacegprovided. | will only gradewhatyou putin the
answerspace.Usethe scratch-verk areato work out your answerseforefilling
in theanswerspace.

3. FA standdor finite automatonand TG standdor transitiongraph.
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1. [20 points] For eachof thefollowing, circle TRUE if the statements correct. Other
wise,circle FALSE
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Everyfinite automatornis alsoatransitiongraph.

If L1 is a regular languageand L, is a nonregular lan-
guagethenL; + L, mustbearegularlanguage.

Everyregularlanguages alsoanonregyularlanguage.

Any string processean a Moore machineeitherwill be
acceptedr will berejected.

Every nondeterministicfinite automatoncan be trans-
formedinto an equialent(deterministic)finite automa-
ton.

Every nonregyular languagehasa finite automatorwhich
acceptst.

Every transitiongraphis alsoa finite automaton.

Any string processean a finite automatorwill eitherbe
acceptedr rejected.

If Ly is a regular languageand L, is a nonreyular lan-
guagethenL; N L, mustbearegularlanguage.

Theremay be morethanoneway to processa particular
stringon atransitiongraph.



2. [30 points] For eachof thefollowing language& overthealphabe& = {a, b}, givea
regularexpressiorfor L andafinite automatorthatacceptsxactly L:

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

Regular Expression:

Draw finite automaton here:

Scratch-work area



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

Regular Expression:

Draw finite automaton here:

Scratch-work area



3. [10 points] LetL bethelanguageacceptedy thefollowing finite automaton:

bo

L 1

a b

Q

Find aregularexpressiorfor thelanguaged..

Regular Expression:



4. [10 points] LetL; andL, bethelanguagesicceptedy thefollowing finite automata:

@(@ Cee
a @ Qa’)b a, b

Build anFA thatwill acceptexactly thelanguagd._1NL,.

Draw finite automaton here:

Scratch-work area



5. [20 points] Considetthefollowing Mealy machinewith inputalphabe® = {a, b} and
outputalphabef” = {0, 1}:

b/1

(a) [10 points] Corvertthe Mealy machineinto anequivalentMoore machine.

Draw Moore machinehere:

Scratch-work area



(b) [5 points] Whatis theoutputwhentheinputstringabaabab is runontheoriginal
Mealy machine?

Output:

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

Output:




6. [10 points] Provethatany nonregularlanguagemusthave infinitely mary words.



