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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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(@)

b)

(@)

b)

@ I (Unit D)
fag FIvT & @ = @) © (~p v @) TH @t ¥
Prove that (p = ¢) & (~p v @) is a tautology.
RIS L
Show that :
pvigar)=@Evag A@Evr.

Jgar (Or)

I P = G <A ¥, Q = T GX T, R = TN SH TES FW T

o faSill ey

frafafeq aefos s =1 aon § fafew .

@) P = Q v (P = R)

@G P = (@Q v R).

T HAA Rl AlMhd qoad HT UK IS

If P = Sunita is kind, Q = Sunita is beautiful, R = People like her,
then translate the following symbolic statements into language :

@) P=Q v (P =R

@G P = (@Q v R).

Test the logical equivalence of these statements.

ffafed wedl & fau 9@ 9Ron SR
Prepare truth table for the following statements :
@) b A b > @l - ~q

(i1) p A (~p)l.
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(@)

b)

(@)

)

e II (Unit II)
fag =i fo -
Prove that :
~V x € X) Px) = 3@ x € X) [~PW)I.
m'i_{a :
Show that :
@) P@) - Q&) A @) (Qx) — R&) = ) (Px) - RX)).
AqAT (Or)
Jefted demfoa # fag @i fe o
In Boolean algebra, prove that :
@) a +a=a
() a - a = a
frafafea =1 wwa & fafew
() TH ARH w1 fEd B
(i) HD SAGH AH T T
((ii) HS AEdfow GEAW UREF ¥
Write the following in symbols :
(i))  There exists a man.
(ii) Some men are clever.

(Iit) Some real numbers are rational.

3 P.T.O.
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(@)

b)

(@)

g&E I (Unit IID)

1,000 @i & ¥qg H 750 f&dt st ¥, 400 sienyrst €, @ feaw @m faw
R L | O o O Ll < O S
In a group of 1,000 people, there are 750 who can speak Hindi and
400 who can speak Bengali. How many can speak Bengali only ? How
many can speak both ?
R T& 90 HoY ¢, TH &A% Ok & §H=9d W 36 YHR &

R = {(a@, b) : 2 divides (@ - b)}.
F R TF WA WOY 7
Let R be a binary relation on the set of non-negative integers such
that :

R = {(a, b) : 2 divides (a - b)}.

Is R an equivalence relation ?
3fegar (Or)

AT X = {x : x € RAM /2 < x < w2} dAAMY = {y : ¥y € R TdqAl

1 <y< 1 foag Fivt & w1 F: X > Y 1 % fAx) = sinx %,

N
Uehenl Hl=dlgeh  hadd %l

Let X

fx :x e Rand /2 < x < w2} and Y = {y : y € R and
-1 < y £ 1}. Show that the mapping f : X — Y defined by fx) = sinx

is a bijective mapping.
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)

(@)

)

fest dfem (L, v, &) & fou fag =i &
(@) a vb=2a

(1) a2bdMa=2c =a>bvece
G1%'Ta,b,ceLl

For any lattice (L, v, A) prove that :

(@) a vb=2a

(1) a>2band a 2¢c = a >b v e

where a, b, ¢ € L.

3&E IV (Unit IV)
A o TN b fFEt T8 G & FE T99d T A A F (ab)? = 22 TaH
G TH sEfdd g T
Show that if ¢ and & are arbitrary elements of a group G, then
(ab)? = a?h? if G is an abelian.
fas =i f& fFet W G & @ STE H, 90 H, &1 &9, G &1 T

STogE e faw sk faw uft ww W W swwg=a @

Prove that the union of two subgroups H; and H, of a group G will

also be a subgroup of G if and only if one is a subset of other.

5 P.T.O.



JgAT (Or)

8. (a) ﬁR@W%ﬁﬂﬁﬁﬁ:a,VaeR,?ﬁfH@W:
@) a +a =0 YaecR
(I7) a+b=0=a=b a b e R
(Zit) R W& commutative I Tl
If R is a ring such that a2 = a, V a € R, show that :

@) a + a 0, Vae R

@@ a + b

I
S
U
Q
I

b a, b € R
(Zzi) R is a commutative ring.

®) At G YUi®Rl H EERHE WHE © qeN G WHYUIHI ® I[A H W
YAITd TS €, a9 ghafes f: G > G W@ flx) = 2, V x € G TH
isomorphism il
Let G be the additive group of integers and G’ be the additive group
of even integer with zero, then the mapping f : G — G’ defined by

flx) = 2x, V x € G is an isomorphism.
g&E V (Unit V)

9. (@) TiEd fF LA W = {(p, ¢, 0 : p, ¢ € F), Vy(F) %1 SugHfe ¥
Show that the set W = {(p, ¢, 0) : p, ¢ € F} is a subspace of
V4 (F).
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b)

(@)

)

fas FINT fF wem £ V,R) - V,R), ST fla, b) = (q, b, 0) TF amw
yfafesor €1 kernel @ HIfST |
Prove that the function [ : V,(R) — V4(R), defined by

fla, b) = (a, b, 0) is a linear transformation. Find the kernel.
Agdar (Or)

fag wifvu fe 3k W, a1 W, forst sfew wwfle V(F) # Swemfe € @
W, n W, st V(F) #t STEfe 2
Prove that if W; and W, are subspaces of a vector space V(F), then

W, n W, is also a subspace of V(F).

Tomsy f& @ (1, 2, 1), (2, 1, 0) @& (1, -1, 2), R3 & omam =1 fmim
ETCEE
Show that the vectors (1, 2, 1), (2, 1, 0) and (1, -1, 2) form a basis

of R3.



