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Student Exam No

G.lNp.Ar UNtwnsnY

B. Tech. semester vI computer Engineering/Information Technology

R.egular Examination April-June 2015

2CE60l 12lT601 : Theory of Computation

Time:3 Hours

Instructions: 1. All questions are compulsory'
2. F'igures to the right indicate full marks.
3. Answer both sections in separate answesr sheets'

Total Marks: 70

SECTIOIq _ I

Q-l tAl hove b,v contrapositive that fol every three positive integers i, i and n, if i * j = n, t4l

thenei ther i  <  \6or j  <  Jn '

tBl Draw DFA for following Regular Expressions' t8I

1 .  ( l  l 0  +  001 ) *
2.  (0+1)*110

OR

Q-l IAI Write regular expressions on alphabet {0, i } for the following languages' 16l

1' Language of all strings not containing substring tr l '

2. Language of allstrings containing at leasttwo 1's'

3. Langttage of all slring's rvith second last syrnbol is 0'

tBl Use prrnciple of mathematical induction tlr pnrvc iblluwing: t6l

12  +  22  * " *n2  :  n (n  +  1 ) (2n  +  t ) / 6  -

e-2 tAl For following NFA-^ fincl 6.(1, ad) and 6-(1, aa) and say whether strings "ab" and t6l

"aa" can be accePted or not.

IB]

Q-2 tAl

Draw FA, NFA and NFA-^ for regular expression 0*1.

OR

For following NFA find 6'(qo, aab) and 6'(qo, ab) and say whether strings "aab" and

"ab" can be accepted or not.

lsl

I6l

Q )  = ( P v R ) ) QlBl Show that (P +Q) n (R )
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Q-3 IA] State true or false ftrr followings:
1 "  I  x  

1 l - i  
^ . ) :  i

2. For NFA. 6 is detlrred as eX[ ] e.
3. i f  6. iqs, 101 '= 6-(q0, I i)  fbr any FA then str ings 10 and lt  are dist inguishable

strings.
4 .  ( 0 *1 * ; * : 0 * r l *

5" Langiiage of strings rvith even number of 0's is not a regurar language.
6. For each regular language. there is an equivalent NFA.
7. There is an FA correspond to each non regular language.
8. 0n ln for n>:0 is a regular language.
9 .  P  v -F i sa tau to logy .
10. The relation R: {A} on set A: { l, 2rr is only. symmetrio relation.

Draw NFA-null for following expression using K[.EEN's theorem. show the
construction of NFA-null at various stases.
( (OO; *  +  (  l 0 ) x  l 0 lX l  l +01 ) ' i

SECTIOI{ _ II

Q-4 [Al Using pumping lemma for regular langrnges, prove that ianguage I-: {0p I P is a

t'! a
v-r

prime] is not a regular language.

Design the TM for the language L:{ a" b" I n>0 i.

OR
using p,mping lemma for regular languages. prove that ranguage L: {0"102" I
n>:Oi is not a regular language.

Design the Tlv{ for thc language L : i i"' j ni is oriti i.

Using pumplng lemma for CFL, prove that L: { un h" c" 1 n>0} is not a CFL?

Design the push down automata for the language L,:{ Nu(x) : Nu{x) | x e {a,b} *}.

OR

Prove that CF'L are not closed under intersection anri coinplement operations.

Design the push dora,n automata for the language L={ rvcw'l w e {a,b}*}.

1. Remove the null productiorrs from the follorving gmmmars and rewrite it.
S+ AABD, A) aBl AaDl^, B+ b lbB jAbD , D)dDld

2. Remove the unit prodr"rctions liom the following grammars and reu'rite it.
S ) bS/A/C, A )a, B )aa, C )aCb

Let a gramrnar is given as below:
s +  0Bl tA,  A )  0 l0s l1AA,  B )  l l lS I0BB
Draw the ieft most derivation and right most derivarion trees for the string
00 r10101 .

End ofPaper
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