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lnsfruction:. 
This paper contains two sections. Attempt each section in separate ansrryer sheet'

n Figure to right indicate fulltrarks'

" Be precise and to the point in answer'

. Assume suitable data if require'

Section - I

Suppose A is a set having 5 elements'
Horv many reflexlve relations are there on A?

b. How many symmetric relations are there on A?

c'HowrnanyreiationsarethereonAthatarebotl iref lexiveandsynmetric?
d. How many Anti symmetric relations are there?

By usingihe induction theorem shorv that ,zaf'+'"+n2: n(n + 1)(2' + Iy 6

Proo fbycon t rad i c t i on tha t these lua re roo to f2 i s i r ra t i ona l i . e . t he rea ren ( )
positive integers m and n satisfiing m/n = {2'

OR

Defiire strong principie of mathematical induction and by using this shorv that

integer bigger than 2 have prime f-actortzattons'

Definetautology,contingencyanclcontradiction'Usingidentitiesprovetlrat:
Q v (P ̂  - Q) v - P n - Q is atautologY

of the200candidateswhowereinterv iewedforaposi t ionatacal lcenter ' i00
had a two-wheeler, io rr"o a credit card and 140 had a mobile phone. 40 of them

had both, a t*o_wnJ*, ,no a credit card, 30 had both, a credit card and a mobile

phone and 60 tuo uolt, u *o wheeler and mobile phone anrl 10 had all three'

ilo* tttuny candidates had none of the three?

ln each case, 6nd a string of minimum len$h in {a, b}* not in the language

,orrespo,rding to the given regular expression'

l .  b*  (a+ba)*  6*
2. s* (baa*)* b*

l,et Mi and M2 be the DFAs as shown in the following diagram' rec-ognizing

languages Ll and r"i t*pttti*ly' Perform *t 
Y 

M2 to recognize Ll U L2'
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Que. -2

Que. - 3

Construct the DFA for the langUage of all the strings containing neither substring

00 nor I I over alphabet sgt E: {0' I }.
OR

Draw an NFA for the NFA-e as shown in the following figure'

B Perfonn minimization on follo*'ingDFA :

Show the step by step procedure to draw an NFA-a for the regular expression

(0 + 1) (01)*(01l)* using Kleene's Theorem.

Draw the NFA for the regular expression (a + b)* (abb + ababa) (a +"b)*'

Calculate S*(q0, ab) for the following NFA-e'
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Section - II

A Using pumping lemma show that L = {an I n is a prime number} is not a regular 4

language.

Remove the useless-productions from the following grammar G:

G :S* rA lC
B - -+ bB lcB la
A - -+b

Derive the left most derivation and draw the parse tree to the string "aabbbb" for

the following grammar G:
G :S  - -AB ie

A _+aB

B -+Sb
OR

Remove the unit-productions from the following grarnmar:

S - -  AalB
S+A lbb
A - - *  a  l bo  lB

Remove e-productions from the foliowing grammar:

S -- aS IAC IAB
A-+e
C->e
B- -bB lbb
D- -+c

Find the language L generated by the following grammars:

a) S-'+X
a --+ aXblaX la

b )  S+aS lbS la l b

Design the PDA for the following Languages:
a. L={nu(w)=nb(w)}
b.  1= {aobn ln> 0}

Using pumping i*m*r prove that the language y : {1nln1n In Z l} is not a 3

Context-free Language 
OR

t

A
B
(-

,

Design the PDA for the languagt tr = lanb* I n > m and rn, n > I )

Design a Turing Machine to compute m-n where m' n are positive integers'

Prove that context-free Languages are not closed under cornplementation

operation.

Define Push Down Automata. Design a CFG for language:

; = 1 aidckd' I i, j, k, l=0,1,...; i+k = j+l l, where the alphabet E= {u, b, c, d}'

Design the Turing Machine for the language L = {0* | m is even}. Define

Universal Turing Machine.

Explain Type-0, Type-l, Type-Z and Type-3 grammafs using chomsky

classification. finO the highest type number that can be applied to the grammar

G: A -" bcA, B -+ b, AB --+ AbBc
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