MASENO UNIVERSITY

UNIVERSITY EXAMINATIONS 2012/2013

THIRD YEAR FIRST SEMESTER EXAMINATIONS FOR
THE DEGREE OF BACHELOR OF SCIENCE IN
COMPUTER SCIENCE AND TECHNOLOGY
(MAIN CAMPUS)

SCS 304: AUTOMATA THEORY

Date: 13" December, 2012 Time: 8.30— 10.30 a.m.

INSTRUCTIONS:

¢ Answer ALL questions in SECTION A and any other TWO
questions from SECTION B.

¢+ Write your registration number on all sheets of the answer
book used.

¢ Use a NEW PAGE FOR EVERY QUESTION ATTEMPTED, and
indicate the question number on the space provided on each
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SECTION A

ANSWEW ALL QUESTIONS IN THIS SECTION .

QUESTHON INE

o Lot &= (N T 8 P)bethe grommar defined by N ={5. 4, 8], F = {a. b} ond £ be the

set of productions
5— ABABABA
A= da
A—=L
&b

Show thut the expression for the lanpusge pencrated by G Is avbe bt by, A linguage

consisting of ol words containing exactly three bs.

(5 MARKS)

b. Let G=(NT.. 5 F)be the prammar defined by N =(§ 4. 8.C}, ¥={a, b, c}, and P be

the set of productions
S—ad
A —ad
S— BB
H— Bh
A— e
C—sel
B —ad

C—ei

DRAW & corresponding automaton for this gramimar,

(5 MARKS)

¢, Constroct a grammar which generates the langusge L deseribed by the expression

{uh)* Vinch.

(5 MARKS)

. Construct o grammar which generates the langunge sccepied by the antomatons: below

(5 MARKS)



e. Which of the following words are sccepted by the mutomaton? Below {5 MARKS)
v

(0

a

b

() caalids,

() abbbhahbdh.
(o) hababg
() aaabal,
(i) Sbdatrend,

f Find o deterministic mutomaton which aceepts the languige expressed by (as{bapebbenye.
(S MARKS)

Question two

a Ll ={a b}
(i} Give a regular expression for the set of all elements of ¥° containing exactly two bs

or exactly two as. (2 MARKS)
{i1) Give a regulor expréssion for the set of all elements of ¥ containing an even number
of bs. (2 MARKS)
{ifi)Give a regular expression for the et of all elements of ¥+ bepinning and ending with
o and containing ot least one b, {2 MARKS)
b, Find regular sets commesponding o the following expressions. If the set is infinite, list ten
elemenis in the sei: {6 MARKS)
i be(bc)
b (a vbe v i) (evds)
e (aVhe vd)e

¢, Construet a deterministic sutomaton which aceepes the same longuage as the
nondetenministic sulomaton. Below, Desoribe the languape that is sccepled by both
atematons. {8 MARRKS)
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Question three
i Using the following automaton below , use Kleens theorem to derive a regular
expression Lthat is aceepled by the automaton { 8 marks )

ﬂ'

@\,.
O

b Let L1 be the lsnguasge accepted by the automaton

JFor (7
H .

- . ﬂ@«/

am L1 be the lsngunge nccepted by the autommbon
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—r-
—l-

{2} Construct the automaton which aecepts the lnnguage L1 U L2 (4 marks)
(b} Construct the awtomaton which aceepts the langmage L112. . (4 marks)
(€) Construct the automaton which accepts the languages £, and the putomaton which

accepts Ly . (4 marks)

Question Four ( 20 Marks)
(1) Convert the following Regex (0H1)*1(0+1) 1o a epsilon- NFA {5 MARES)
{b) Convert the NFA below to and accepting DFA { 5 MARKS)
gk

— qn}—-f{ql 1;—"" ~qg2)
L . b P

a) Devive the following expression x # (x + 3000} from E io the gramomar below (10 MARKS)
1. Ewl
Z, E* E+E
3. E» EE
4. E# (E}
5 l®x
B | »y
T =x
B = Iy
8 le 1O
mi=n

Ouestion Five { 20 Marks)

a) Constrect the left most dervation of & iree thul derives the expression in de above
B MARKS)
b) Construct the parse trees for the expression & + b+ b and derive the ambiguity in the expression
i 7 MARKS)
¢) Consider L {a™b™cTd™:n =1 m =1 U [a"be™d inz= 1Lm= 1]

& grommar for L s
3 -+ ABIC
A —» ahblab
B - cBd/cd



£ -+ gld/ald

O * bbclbe
Show that L is ambiguous when passing the string esbbeedd, by drowing ihe parse trees and the
two lefimost dénvations { 5 MARKS)



