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CSIT (CI)-503 (A)YIT-503 (A) (GS)
B.Tech., V Semester
Examination, November 2022
Grading System (GS)
Theory of Computation

Time : Three Hours
Maximum Marks : 70
Note: 1) Atempt any five questions. '
ot afa we=l & &1 Hifg)
11) All questions carry equal marks.
Tt 7ol & WA 3 g
iii)In case of any doubt or dispute the English version
question should be treated as final. _
frelt st HeopR % R arear Rare &t AR F s s
& Wed @l 3ife 7 S

. a) Compute the Regular Expression for the DFA as shown

below
#f¥ Raw 1 AR DFA & fiw Frafia sfafx &

TOTAT &R |

1 o1

b) Design DFA's for detecting 1100 Sequence with Overlap
over the alphabet 3, = {0, 1 }.
FuimTer ¥ = {0, 1} U 3NGweld & AR 1100 59 FT I7
A & faT DFA RaE i
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Convert the followang NFA to an equivalent DFA.

rfaiiya NFA 3 0 Jwged DFA 3 agfor)

Find a regular grammar that generates the language on
1a. b} consisting of all strings with at most one a's and

more than two b's.
e Fyafia aewor @ A {a, b} IR HTNT IH FHen @

Rt weft R et § P e 6 a 3R QA aftrs
8 & .

Construct context free grammars to accept the language
L(G)={a"b™c™d®™ |n 2 0, m > 0} over the alphabet,
Y ={a b.cd}

oY L(G) = { 2" b™c™d* |n 2 0, m> 0} aoiIIA & FR,
¥ ={a.b,cd) B PR FA & g 9 Jao aEwo @
fior &)
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Construct Non-Deterministic Pushdown Automata
(NPDA) to accept the language {w | w starts and ends with
the same symbol} over the alphabet. 3 ={0, |}

e i &ER F & o R-Fraarers qerea sifema
(NPDA) @ Prfor jw i w @@ @ wefles & am g 3R |9
grar g1 avhe £ =10, 1} W

Construct Turing Machine {'!'M] to accept the language
L= {0 |7 23 | n >= 0} over the alphabet, > =10,1,2}

L= (0% 172 | n >= 0} &R, ¥ = (0, 1,2} W1 &
weR 33 & g R wi= (TM) & Fafo
Construct corresponding CFG for the following NPDA.
Pr=fafa NPDA ¥ e safta CEG a1 ffor )

b LB b B
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Give a Deterministic PDA that accepts {a"b™ . m2n + 2}
over the alphabet, 2 ={a, b}

Faaws®s PDA & S aokiel 3 ={a, b} R {a"b™: m=2n+2}
B FiER T 2

Give an NPDA that simulates the following grammar
(S is start symbol):

@6 NPDA & A1 Fraforfiaa aamem &1 a0 aw=ar 2
(S uRY Wt 8): '

S —aABB|aAA

A—aBBja

B—bBB|A
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- 3) Prove that the problem of determining whether for a

halts is undecidable.

g R @ =gfn avfie M F fog ge FuiRa &= &

T & 5 o gAqe [ € R forg M e 21
b) Prove that the recursive languages are closed under union,

intersection, and complement.

Rig = 5 Riadt g @9, wRese 3k @ & siofa

4T g

- Given the following ambiguous context free grammar

PR se Wi o 2 JU g9 aao

S > Ab|aaB

A—alAa

B—b :

i) Find the string s generated by the grammar that has two
leftmost dervations. Show the derivations.
R gR1 I0A RN &1 gar ed R St amgeft
Zeaftrl &) ooy Rargy

i) Show the two derivation trees for the string S.
& s & fore Q@ ageaf & Raw

1i) Find an equivalent unambiguous context-free grammar.
W FHged WE G -9 A1aRor G|

iv) Give the unique lefimost derivation and derivation tree
for the string s generated from the unambiguous grammar
above.
IR T AT | I (77 s & 0 3T armeh

Zrafea iR e @ 2
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