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Instructions :

1. The Question Paper is divided in five Units. Each unit carries an internal
choice.

2. Attempt one question from each Unit. Thus attempt five questions in all.

3. All questions carry equal marks.

4, Assume suitable data wherever necessary.

5. English version should be deemed to be correct in case of any anomaly in
translation.

6. Candidate should write his/her Roll Number at the prescribed space on the

question paper.
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318 I (Unit I)
1. (@ 3 A B, C ¥g=d %, @ fag =ifwd 8
Ax BnC=0AxDB nAx O
Let A, B, C be sets, then prove that :
Ax BnC=@0AxDB nAx O
b) = wem = 9o 9net w1 o wifse 8
@ —>@q@->1r) > ->9 > P —>r1)
Construct the truth table of the following :
@ > @->r) > -—>9 > P —>r)

Jgar (Or)

2. (@ ® f& wem & H wHT A H 32 B UA g famwE w Hem B

T 24 OF, 991 10 B Sl henei H € O S BE kil A JAd HIST
st fw o 8

(@) &M A H a1 wem B H ¥

®) fak wa B ¥ T
Suppose 32 students are in an Art class A and 24 students are in
Biology class B, and suppose 10 students are in both classes. Find the
number of students who are :
(@) In class A or in class B.
b) Only in class B.
() = FA & Togar wWYa HIGA : 8
=9 Ar=9=0vqe=aq
Establish the equivalence : (p = g) A r = q) = (p v q) = q.
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e II (Unit I
(@) Toag =@ & =9 R = {((ablla — b, 3 ¥ WF B, Sl a, b e I},
I = Ui T&Aesll &1 9=sd ¥, T&h I9gcd 9=y T 8
Show that the relation R = {(ab)/where a — b is divisible by 3, a, b

e I} is an equivalence relation.

(b) T U@ =Y H SCEU A W Eged ° fewg 9uthd 9 Swme |
J 8

Give an example of a relation which is reflexive but neither symmetric

nor transitive.

3gar (Or)
WWHar—5ar_1+6ar_2=2+r,r22aﬂw3ﬁgﬁaﬂm,mﬁ
a, = 1, a; = 1 %I 16
Find the total solution of recurrence relation a, — 5a, , + 6a,, = 2 + r,
r > 2 with boundary condition a, = 1, a; = 1.

a3 III (Unit IID)
(@ Tog =iE f& ofom domeli =1 9g=9 Q & 1 & Sgw wiear
% WUE, SRl G ¢ IRwfa ¥ i o * b =a + b - ab, a, b € Q,
TH oFd dferdd gqg oFmn R 3

Show that the set Q of all rational numbers other than 1, forms an
infinite abelian group with operation “*’ defined as ¢ * b = a + b — ab,

where a, b € Q.

® € G =1{0,1, 2, 3, 4, 5} o TA® & H UAHEK Higal 6 oh HUH
HH A RIS | 8

Find the order of each element of the group G = {0, 1, 2, 3, 4, 5},

the composition in G is addition modulo 6.

3 P.T.O.



AYAT (Or)
6. fedt w8 G & fau fag =@ . 16
@) @hH?t =a
(11) (ab)y! = bla!
& a, b T G % EII Tl
Let G be a group and ‘@’ and b’ be the elements of G. Then prove that :
@) @H?! = a
(1) (ab)y! = bla!
g&E IV (Unit IV)
7. (@) dIfeed stomfe & fFdl & a@l o, b & fau fas wiE 8
@) (@ + b) = a'b’

(@) a + (ab) = a
For any two elements ‘@’ and ‘6’ of Boolean algebra, show that :
@) (@ + b) = a'b
@) a + (ab) = a
(b) Tw ® R wifE qen ekt (L, <) g uRwifva sista et
(L, A, v) % STHRYd TUHH H A HISH | 8
Define Lattice and explain basic properties of algebraic system (L, A, v)
defined by Lattice (L, <).
Agar (Or)
8. EUGREC IS C R e B T B o ) B 1 16
@) @ +b) + (@ +0d) =ada
@) [la + (@b)l.la’ + (a.b)]
Simplify the following using Boolean Algebra :
@) (@ + b)) + (@ + b) =a
@) [la + (@b)l.la’ + (a.b)]
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3@z V (Unit V)

= 99 #1 =EaHied (minimize) HIH SERT oo @Rot = S WR T ;16
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Minimize the following automata machine given below :
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AYAT (Or)

fog =i f& = ww s ofifsq sreen wom & § .

L
Prove that the following
L

is

{a*k = i, i > 1}

not a finite state machine :

{atk = 2, i > 1)
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