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B.E. Fourth Semester (Computer Science & Engineering., Computer Engineering) (CGS)
10315 : Theory of Computation : 4 KS 05/ 4 KE 05

P. Pages: 3 |Il|ﬂ|ﬂﬁl]lﬂl AU -2603
Time : Three Hours “ D558 = Max. Marks : 80
Notes: 1. Answer three qucstion from Section A and three question from Section B.
2. Assume suitable data wherever necessary.
3. Use of pen Blue/Black ink/refill only for writing the answer book.
1. a) DesignaDFA - 6

i) L={xefa.bc} :[X|;=0mod3
i) L={xe{0, I}‘ / second symbol of x is 0 and fourthis 1 }

b)  Design a Mealy machine to determine residue mod 3 for each binary string treated as 7

binary integer.

OR

2. a) Construct a deterministic finile automation equivalent to 7

M =({qq. 41- 42, 93}, 10, 1}, 8, qg, {q3}) where & is defined as -

QZ| o ]
— 40 |{9. 9| 9o
q, q; q,

q; q; q;

- 42

b)  Design Moore machine for binary input sequence, if it ends in '101", output is A, if it ends 6
in '110', output is B otherwise 'C".

3. a) Convert the following RLG into equivalent LLG 6

S—>0A/IB
A—-=0C/1A/0
B—I1B/1A/]
C=0/0A

AU - 2603 1 P.T.O

http://www.sgbauonline.com

wod duIuoneqas mmm//:dny



wodduljuoneqss mmm//:dny

http://www.sgbauonline.com

b) Find regular expression for given FA.

0
{q
e © —
] 1 1 1
0
LY oy .,
@ q
0
OR

8 Writca regular expression to denote a language L over % = {0, 1} such that each of
string does not contain '101" as substring.

b) Construct RLG & LLG for -
) O+D*00(0+1)
i) L={0"1"/n>0& m>1}

a)  Construct the CFG for the language.
i) L={"b™/n#m,n, m20}

ii) L={a"b™c™d®/n21, m21}

b) Convert following CFG into CNF
S—AB/aB

A —aable
B—bbA/le

OR

3)  Construct NPDA for the L = {\w.rR |w e {0, ]]'}

b)  What is Ambiguity in grammar show that following grammar is ambiguous or not, justify
your answer.
S—aB{bA

A —a|aS|bAA
B—b|bS|aBB

) Design a turing machine for L = {ww' /w e {a, b}*} .

b) Explain a TM with two way infinite tape and write a relation with one way infinite tape.

OR
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8. a) DesignaTM for
L ={anbﬂan /n> 0}
b)  Design a Turing machine for equal number of ('s & equal number of 1's over {0, 1}.
9. a) IfLis CSL then L is accepted by some LBA explain.
b)  Explain Chomsky hierarchy in detail.
OR
10. a)  Give context sensitive grammar for -
L= [a'b'c' /i 1}
b} Isthe language L = {w cwliwe {a, b}.} deterministic context free.
11. a) Prove the following -
i)  The complement of a recursive language is recursive.
1)  The union of two recursive language is recursive
b)  Describe in brief what is halting problem.
OR
12. a)  Decide weather the following pair (A, B) have PCP solution or not ? If yes give a solution
if no why ?
) A={L 1011110} B={111,10.0}
) A={10,011,101} B={101,11,011}
b)  Ackerman's function defined by -
A0, y)=y+1
Ax+1,0)=Ax, 1)
Ax+Ly+1)=AX Ax+1,y))
Find A(1, 1), A(1,2), A2, 1)
dhhhhhdkhkhkhhhk
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