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CS-204 THEORY OF COMPUTATION Time: 3:00 Hours Max· Marks: SO 
Note: Attem tan five uestions. Assume suitable missin data, if an 

Q.No. 1 _ ---~ . . A. Construct.DFA that accepts string over {O, 1} ifan:d only_if the 
value of the strings interpreted as a binary representation_ of 
an integer is O mod 5. For example 0101, 1111 representing 
integer '5' ancl '15' respectively are to be accepted. . [SJ CO1 BTL-3 

B. What is pumping lemma for regular expfession? Show that the ·. 
language L= {0° I n is a Perfect Square} is not regular. 

. - 2- [S] -CO1 BTL-1,3 Q.No. 2 

A. Design Moore and IV1ealy machine for binary input seq~ence if 
it ends in 1010, output is 'HELLO' if it ends in '1011' output is 
'DELHI', otherwise 'DTU'. i/J..,t 2'(~ [SJ CO3 BTL-3,4 

B. Construct a Context Free Grammar (CFG) · for th'3alphabet 
{0,1} with number of O's not equal to number of 1'.s and also 
explain chomsky's cla~ cation for the grammar. · 

2- [SJ CO2 BTL-2,3 
Q.No. 3 , 

· A. What is Arden's theorem? Find ~ regular expression (RE) _ _ 
corresponding to the following FA using Arden's tl)eorem. 

[SJ CO2 BTL-2,4 
0 . . 

1 
1 

0 14--------J 0 
) 



I 

B. ls it ~ every context·free grammar to be converted 
to bvth CNF au_d GNF? [SJ CO2 BTL-12 

Convert the following grammar to f:NF . J ' 
i. s ➔nAlaB, A➔ bMlaSl. a ' B ➔ aBBlbSlb ,_ 
· Convert following CFG to GNF 

i i. s --; All, A ➔ BS I b, B ➔ SA I a j 2-

Q.No. 4 \ 
A. Explain equivalence of two finite Automata (RA) and Construct 

a DFA to recognize the regular expression (a+b(b+ab)*aa)*. 
4 · [51 COl BTL-2,3 

B. Construct a p':sh dno~~
2
automata for the following La~guage 7 s-· · 

L- { a b I n-1, 2, 3, .......... }. [SJ CL 4 BTL(:$ 
Q.No .. 5 ~ -

A. What is pumping lemma for context free'1angg__age? Prove that 
the language L= { an bn en I n>O} is not CFL using pumping 
lemma for context free language (CFL J. 2-- [SJ C03 BTL-3 

l 
B. Why the Universal Turing Machine_fUTM) concept is important 

in the theory of computation? Design a Turing Machine (TMj"f 4 
that accepts all palindromes over the input alphabet {0,1}. _/ 

{SJ COS BTL-4,5 

Q.No. 6 
A. Construct the CFG generating the language accepted by . the 

follo\iving PDA: M=({ q0,q1}, {0,1},{Zo,X},8,qo, Zo,cp) where 8 is 
given below: [SJ C04 BTL-5 

0 ( qo, 1, Zo) ={( qo, XZo)} 
o ( qo, 1, X) ={( qo. XX)} 
o ( qo, 0, X) ={( q1. X)} 
O ( qo, €, Zo) ={( qo. €)} 
o ( q1, 1, X) ={( qi. € )} 
o ( q1 , 0, Zo) ={( qo. Zo)} 

B. Explain following wi~ itable example 'b' thesis· .. [2.51 CO · 
i. Halting problem and Churc 5 5 BTL-1,2 
ii. Post Correspondence t roblem (PCP] and Myhill-

Nerode Theorem. [ .SJ C04 BTL-1,2 
, 7z... 
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