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1. (a)

()

P9/657

Jor the questions
GROUP—A

[ (a) Abstract Algebra
(b) Elementary Statistics ]

(a) Abstract Algebra
( Marks : 45)

<1 fEe MR Rad « 3 @fom FwRFEE
T ez ? 1

When is the binary composition * said -

. to be commutative on a set?

TospoR Sige i | 1
Define a subgroup.
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(c)

(d)

(e)

P9/657

(2)

gmT I & R @ @Ol G,
ab=ac=>b=c ¥ ba=ca=>b=c,
Va b ce G.

Prove that in a group G, ab=ac=b=c
and ba=ca=b=c, Vg b ce G.

479 FN A G FR R @GR b1 Soizpot 7 9,
Ha=Hb&ab™' € H Vg be G

Prove that in a subgroup H of a group G,
Ha=Hbeoable H Va be G

G R R TN ToeFt H =¥ K- I 4
F @ W H, G-I A7 Tor W (o3
HNK, K- Sfeeg Bofpt 27|

For any subgroups H and K of a group
G, prove that HNK is a normal
subgroup of K if H is normal subgroup
of G

M HoF K, G FR/ T B =, ey
FMA

o(H)o(X)

olHNK)

If H and K are finite subgroups of a
group G, prove that

o(HK) =

_ o(H)o(K)
o(HK) = oHNK)
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2. (a)

{b)

()

Po/657

(3)

e o i fam 1
Define quotient group.

M G, G’ H9 W, e T e’ ¥R T I
T W W, (3@ &9 Fq @ I f, R
ST Bopepet | 3
If G, G’ are two groups, e and ¢€’, their
respective identities, and f: G—> G’ is a
homomorphism, then prove that Kerfis
normal subgroup of G.

71/ Or

MM G G FA W, Z(GA GI FF W AF
G/Z(G) &/ |, (B (YA A G <O
GRERE 2 |

If Gis a group, Z(G) is the centre of G

and G/ Z(G) is cyclic, then show that G
is abelian.

9T F A G FR W G FHE @ f
YIRS ¢F-9% TT R G GINa M@
I f = {e} W, T9 e-A G-I NN |
T@H | 4
Prove that a homomorphism fof a group
G into a group G’ is one-one if and only

if Ker f= {e}, where e is identity element
of G
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(4)

3. (a) P RAOPR b1 Swrad o 1
Give an example of disjoint
permutation.

() | s={123, 4,5} i
1 2345
—(2 a5 1 3),ﬁ3m¢*€m%ﬁwl 1
If S={112’3: 4, 5} and
12345
f—(2 4 5 1 3), find the cycles of f.

) s @ AW F4 S, G FA QWA
TAME Ji% IR @I 4 T SICSOLS T | 4

Show that the symmetric group S; has

no element order greater than or equal
to 4.

%M/ or

T T (Y 5EW R oy 580 |

Prove that any subgroup of a cyclic
group is cyclic.

(d) =9 W @ 9 N Hefy {
oA | . R P o 4

Prove tt?at any two cycles of a
permutation of a finite get are disjoint.

P9/657
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4. (a)

()

(c)

| P9/657

(5)

@4 @A R R&I o xI I3
x0=0x=0.
Show that for every x in a ring R,
x0=0x=0.

I @bt R a+b=>b+a T IRE oW
s T A G/ R GO FW W T I
ceR @ G T TS
ac=bc=>a=b, Vaq beR, (°® (KR A
R <1 Re |

If R is a system satisfying all the
postulates for a ring with exception
a+b=b+a and if there exists one
element ce R such that ac=bc=a=0>,
Va be R, then show that R is a ring.

oA ¥4 & R ReI 701 SRR A wF B1
@I AuB, R-I 96 SREH 27 M W
FNEIMACBIABCc AT

Prove that for two ideals A and B of a
ring R, AU B is an ideal of Rif and only
if either Ac B or BC A.

a1/ Or .
mqwaﬁmﬂﬂmw

ASRCTG 0T CFF |

Prove that any finite non-zero integral
domain is a field.

{ Turn Over )
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5. (a)

() .

(c)

P9/657

(6)

(b) Elementary Statistics
( Marks : 35)

s <1 I QN ?

What is called random experiment?

afferf i 52

What is sample space?

XYz PR B e TR wwlueme

RSP | G’ 72 *or Rete Rersrs =iz 1

R Ree RO 9% T GS$ER] T

e e Tir | o WiRe /& 39

(i) IRFSR IhTE T FHR Rorm
Reere s,

(i) TAPFORI TS qEm ]ORN Rt

Rere T W wRorer Towse
=

Sixty percent of the employee of XYZ
Corporation are college graduates. Of
these, ten percent are in sales. Of the
employees who did not graduate from
college, eighty percent are in sales.
What is the probabilities that—

() an employee selected at random is
in sales;
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(7))

(i) an employee selected at random is
neither in sales. nor a college

graduate?

(d) M e FROCT A WF B T WA,
(@ 299 I @ A O B ¥og 0 W 9
4%9q I P(AN B) = P(A) P(B). 5

If A and B are two events with positive
probabilities, then prove that A and B
are independent if and only - if
P(An B) = P(A)- P(B).

w31/ Or

i Ey, Egy oy By TR AT N W
We  PE;)#0 (=12..n IF N

TR AgDEiﬁ@maﬁﬂWQ,
Coi=l

CSCB AT N A

P(E;|A) = =12 ..n

PE)PAIE)
S P(E,)P(AIE;)
i=1
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(8)

If Ey, Ey, .., E, are mutually disjoint

events with P(E;)#0 (i=1,2, ..n) and
n

Ac |JE; is an arbitrary event with
i=1

positive probability, then prove that

P(E;)P(AIE;)

PE;|A) =— ,i=1,2 ..n
Y P(E;)P(AIE;)
i=1
6. fafifRe su o fdfs 1 : 5
(a) v3dF Roem
() 1% Reem
g : 0-10 10-20 20-30 3040 40-50 50-60 60-70

TR : 6 5 8 15 7 6 3

Calculate from the following data :
(a) Quartile deviation
(@) Mean deviation

Marks : 0-10 10-20 20-30 30-40 40-50 50-60 60-70
No. of Students : 6 5 8 15 7 6 3

7. (a) TETReRIR9

What is regression analysis?

P9/657 ( Continued )



(b)

p9/657

(9)

f U=aX+bY ¥ V=cX+dY, T X
R Y F PReF 1 R AR W w0 .,
X 9@ Y-3 I&E S -, 9% WU, vI
S (FIA| TR AP, (9 A9 I A

OSyOvy =(ad"bC)0'x0'y(1“7'2)}/2 6

f U=aX+bY and V=cX +dY, where X
and Y are measured from their
respective means and if r is the
correlation coefficient between X and Y,
and if U and V are uncorrelated, then

show that .
cyoy =(ad-bdo xGy(l —r
%/ Or

wPFeRd RO 9B WIEMIRS 757
Ron| oy’ G RafiRe @R <3 [
i

X-q 2PR1 = 9
SRR AN :
8X -10Y +66 =0
40X -18Y =214
crRT:
fii XIF Y-3 TS W 2
fii) X® Y-I A& 770 A 7
(ii}) Y3 e Roew 2
{ Turn Over )



8. f(a)

()

(c

P9/657

(10 )

In a partially destroyed laboratory,
record of an analysis of correlation data,
the following results only are legible :

Variance of X =9
Regression equation :
8X-10Y +66 =0
40X -18Y =214
What are
(i) the mean values of X and Y?

(i} the correlation coefficient between
Xand Y?

(if}) the standard deviation of Y?

faom S 351 ge ey ¢ 1
Define binomial distribution.

T@T’I&T*ﬂmﬂe"ﬁiﬁlﬁWﬂW?ﬁl
HES: D! J0 (IR Fifrer e | 2

Ten coins are thrown simultaneously.

Find the probability of getting at least
seven heads.

T 0-1% 1 Ty | R 50067
OO SR XA | & %1 25 eFAE 1008

Wwﬁﬁmuwwﬁmﬁwaw
IR SReq @ Rty 3revs

(i) <vie FHIE Jom iz,
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(@)
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(11} ;

(i) FRS ! FbTS Ioe =R |
[ fost &IKg 7% =0-6065 | 4

A manufacturer, who produces
medicine bottles, finds that 0-1% of the
bottles are defective. The bottles are
packed in boxes containing 500 bottles.
A drug manufacturer buys 100 boxes
from the producer of bottles. Using
Poisson probability distribution, find
how many boxes will contain

(i no defective,

(i) at least two defectives.
[Given e 03 =0-6065]

o FSIROA AT R 2 SRR i
oa ol T AR [ 2 1+4=5

What is the equation of the normal
probabih'ty curve? What are the
properties or characteristics of normal
probability distribution?
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1. (a)

(b)

{c

(@)

P9/657

(12)

GROUP—B

[ (a) Discrete Mathematics
(b) Metric Space ]

(a) Discrete Mathematics

( Marks : 45)

701 IR R’ 3 & g2

What do you wunderstand by
‘disjunction’ of two sentences?

TR 231 IR TR T T R o) -

‘wﬁmm«mm,mmﬁ
ﬂ?{’al”

Rewrite the following sentence using
appropriate symbols :

“If there is price control mechanism,
then there is no inflation.”
O IFROR Herel Priele 3447 -

Determine the truth value of the
following sentence :

4+9=13 W¥/and 9<5

"R B <R B foran

Write the arithmetical representation of
P Q

[y

{ Continued )
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(13 )

(e) o9 Fq0: 2
It = A 5F =A — B, (33 =B.
g'\i_'-i)'ﬁfﬂ:' &.!15.‘15_".

if —A aind — A 3 B, then Cop=1

() @ord T e ifer] dEe T ; 2
Prepare the truth table of the following
statement !

(p—>a@~r-p

(g) o D TR T AR 0 : 2
Verify whether the following sentence is
a tautology :

- pv—(pag)
2. (@ M A={,2345}, OB OO R ISISE]
STorel et 4 - 1+1=2
If A={1, 2 3, 4, 5}, then find the truth
value of
(i) (Vxe A)(x+3< 10);
(i) (Vxe A)Bye A)(x+y>10).

) T 3x2-6
Justify the following :
() ~AvB, C—> B FA—-C

(i) p—-@-r=>pgrr
() Cﬁ\%’ﬂ'{@
(pnq)n—:(pvq)ﬁlﬁﬁﬁﬁﬂﬁl 2

Show that
(pA A —(pvq) is a contradiction.

p9/657 ( Turn Over )



(b)

()

(@)
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(14)

A I @A Romrem 5= |’ Tye YN
2GS Z-S P FY 7o 7= | 1
Show that the relation ‘|’ of divisibility

is not a partial ordering of the set Z of
integers.

91 ‘@R A-© 4 R @I @ * b-T7 WA
MY A, aviaab)=a 3
For any a, b in a lattice A prove that
avianb=a.

TR @by -0 a3 REE R R 1+41=2
Find the complement of a in the
following lattice

a b
d e
0
1 RS @y = o

Is it a distributive lattice?

(M @ Remer  w/1 @y
L={L236 W= (P©S),c) S={a b
cfog 151 witeaRi | 3
Show that the lattice L ={l, 2, 3, 6}
under divisibility relation and the lattice
(P(S), <) where S = {q, b} are isomorphic.

{ Continued }




(15)

(e) Cgsa @ M b1 @ME-S a<bsc W, 5T

avb=bnac. 1
Show that in a lattice if asb<c, then
avb=bnac :

4. (a) R @I IPAR S (ST &, 3

In any Boolean algebra, show that

(@a+b+glcta =ab+bc+ca

(b) TSI B o] oRA TSN A (7 7 FIRY
Wil | 1+1=2
Can there be any Boolean algebra
having three elements? Give reasons to

your answer.

(¢ T’ foa 3ezR FR A 0 2
Reduce using Karnaugh Map :
y= xyz + xyz’ -|§'ny'2.{ +xyz+xy’z

[ TFb =% x), x5, X3 T Af3S SAGIRILH!
ER RToRER 2

List all the minterms involving three
variables x;, X9, X3. '

(¢ =Ly +xa+x'-F PWR @I
@ T TS &AM 39 | 3

Express [=(y +x2 +x’ as sum of
product canonical form.
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( 16 )

(N =T @ B IR =TS (B, +, -, %, 0, 1)]
o1 GRE TPE®S S B-3 @B SR-9eACEEr
'3, 3 oIF AWZ S, + A I MTT T | 3

Prove that a non-empty subset S of a
Boolean algebra (B, +, -, ’, 0, 1) is a sub-
algebra of B, if and only if S is closed
with respect to the operations + and ’.

(b) Metric Space
( Marks : 35)

5. (a) XHE AGF v R-S @bl T TR B
fRar

Give an example of an open set in the
usual metric space R,

b) &G cva (X, 5 ® oweR S,0) Bt
T, TE X=[0,1] U dix, i =jx-y,
Vx, ye X. 2

Del;ef'mine the open sphere S,(0) in the
metric space (X, d) where X =[0, 1|,
dix Y =lx-y, Vx, ye X.

(¢ < QT cFa TPl B 15
SRR G fr 1 W 4 ﬁ@%’ﬁzm
CFEI O TS =, ceem 4 Ny 1 T’
A'TA A-7 RAiEgs el | 2+1+1=4
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(@)

(e

- 6. (a)

(b)

c)

po /657

(17)

With an example, write what is meant
by limit point of a subset in a metric
space. Let A be any subset of a discrete
metric space, then find A’, where A’ is
the derived set of A.

@ (X, d) b @i FE IF AcX. g
0 @ A 91 3% K | 3
Let (X, d) be a metric space and Ac X.
Prove that A is a closed set.

a@mwcmwamﬁmnmqwﬁ

@I T (T o1 & IS 1 1+4=5
Define open sphere in a metric space.
Prove that any open sphere is an open

set.

oo Il CER Bl T fra | 1
Give an example of a complete metric
space.

o1 e Cwa A JAFIFIRAN T ? 1
When a metric space is said to be
separable?

g5 SR w1 141=2

el @B AfiF (FT X1 SPEfS A, XS
o 23 WM AT GG IF SPRES X W

f
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(d

(e)

7. (a)

P9/657

(18 )

State True’ or ‘False’ :

“Any subset A in a metric space X is
dense in X if the only closed superset of
A is X" Justify your answer.

QAF cvae B wETR @Rm SRR
IR T ? AN T @ GO G cwas ARSI
SR S W M R | 1+3=4

When a sequence is said to be
convergent in a metric space? Prove that

in a metric space every convergent
sequence has a unique limit.

TN A <GB G o (X, d)-© I <
¥ T (x,} IR T W o ez
T B AR ot -wpw e 4

Prove that a Cauchy sequence {x,} in a

metric space (X, d) is convergent if and
only ifithasa convergent subsequence.

wkwxamﬂﬁ%@'w@@qsm
wwf:k-ekaﬁ@umlfmw
TIA?

Let R be usual metric space on the set of

real numbers ang F:RSR be a
constant function, [g J a continuous
function?

( Conﬁnued}



(19)

b) TO @EGF CFA X GF Y A R’
2 W ¥ A OAPT F
I1(X, d - (X, &, 39 (X, d) B AT cFa,

oo TR T3 1+2=3
When two metric spaces X and Y are
homeomorphic? Prove that the identity
function I'X, - (X, d is a
homeomorphism, where X,d is a
metric space.

(¢ (X d) ST (¥, p) U0 GGF (FA1 2
w1 f: XY IRPw P M ww PR
£1(6), Xx-°¥E @R G, Y- T X! 4

Let (X, d) and (¥, p) be metric spaces.
Prove that f:X —Y is continuous if

and only if f~}(G) is open in X whenever
G is open in Y.

+% % %
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