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The figures in the margi’n indicate full marks
for the questions

GROUP—A

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

(a)-Abstract Algebra
( Marks : 45)

1. (a) 9B PR wfery BosreR Sigen o |
Defirie normal subgroup of a group.

(b) G AN PR AEF Wy Topt NI AE
o(G / N) =0(G) / o(N) =1 ? 1
Is it true that for a finite group G and for
each normal subgroup N of G,

o(G/ N) = o(G) / o( N)? .
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(2)

(c) ﬁmmswqmﬁs? : 1

What is transposition in permutation?

(@) v eRTRa RY Re™ W R W 2 1

Is integral domain a special kind of
ring? ’

I X e + <1 RRoR =R 8, (5 (i) TE
RR, ) w@e AR o= (@) R Ry s

- fram . 3

If * is a binary composition on a set X, then
define (i) closure property, (ii) associative
property and (iij) commutative property.

gogpery S 11 g I A G FRW S

TPIR® H, G3 qﬁ%’ﬁ?ﬂi’?ﬂﬁwmﬂﬁ
Wa,beH:ab eHﬂl' 145=6
Define subgroup. Prove that a non-void
subset H of a group Gis a subgroup of Gif
and only if for every q, be H=>ab € H.

58 PR (AT SIEIepTE RS i | 2w

@ TE FoR R QI Coizpel (B BEH FA 1 245=7
Define generator of a cyclic group with an
example. Prove that any subgroup of a cyclic
group is cyclic.
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(3)

11/ Or

‘Qﬁﬁﬂmﬁmﬁ?ﬂﬁlﬂﬁiﬂmﬁﬂﬂ'ﬂm?
g I A, aﬁmzﬁﬂavmﬂamﬁzﬁﬂzﬂﬁ
@rﬁaaﬁ%&%u 7

" What do you mean by order of a group? Is it
true that the order of a finite gorup is finite?
Prove that the order of any subgroup of a
finite group dividés the order of the group.

5. e o (R e a@by) ‘ 2
~ Define (any one) :
() TR I
Kernel of homomorphism
) afes T ERE
Natural homomorphism

6. I f, G R *RI G’ 'R &°FS TVIRE W W
H =37 f; K’ @61 G’ Sfderg ©opet, oF
K={xeG|fWeK}=f1K)
W, (S8 299 9 @ K, Gaqﬁﬂ?ﬁﬂmﬁﬂ,ﬂw

If fisa homomorphlsm of a group G onto a ‘
group G, and H = kerf ; K’ being any normal
-subgroup of G, and .

K={xeG|fHeK) =K

then prove that K is a normal subgroup of G,
where Hc K and %sg

’
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7. G FoR =naf¥Rm T 2 Wmm’w’ 2

What is automoprhism of a G group? Explam
with example.

8. (¢ TWIRIRIF PR 1
‘ What do you mean by even or odd
permutation?
(b) (IR ! o S 2 . 145=6

State and prove Cayley’s theorem.

9. oW ¥ & A R Al BMH a, bI I
Prove that for every a, b of a ring R

af-b) = (~a)b = ~ab .2

10. (a) T R RIS 9B T TP W, (3T M1
T A S; R Bofe 2’3 I wIF 9we I
AqTeF a, be SII@ a-be STF abe S. 4

If S is a non-void subset of a ring R, then
prove that Sis a subring of R if and only
ifa-be Sandabe Sfor every g, beS.
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(§)
) zrﬁ(lf)

a b c
R=id e fllabgcde f,gez
0 0g

(@ G % wF R IR R R =,
1 9 | 3

then check whether R is.a ring under
matrix addition and multiplication.

(b) Elementary Statistics
( Marks : 35 |

11. (o) IRF QAFR [ R TR

o R ™ ? 1
What is the term used to mean the -
result of a random experiment? '

(b) FTTEE BNFI N ~1 HF +1 3 TS 4T |

The value of correlation coefficient lies
between —-1 and +1.

(STemre; RvR 7441 )
( State True or False) 1
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() oSSR 1T TERT
Poisson probability distribution -was
discovered by

) Wf P, oo _
,_Karl P. Poisson

(i) o= . e
‘ ‘Simeon D.«Poissqn
(i) =g R. o

James B. Poisson

(Qﬁmm&%ﬁw)

( Choose the corret answer )

12. X, YWWZG@TWWWWW
"Eﬁ“lmé 3W . ST SRS

4

mwwmasﬁaza-ﬁmm (STR STPTICH! S -

RR SR [ 2

The chances of solving a mathemadtical
1 3 1

blem by X, Y and Z are —, — and —
proble: y an are -, 2 2
respectively. What is the probability that the
problem will be solved, if all of them try

independently?
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(7))

e 1/ Or

X 9 IR 551 IR e 451z 0% | 9B e
SR fHTH T A1 X 9 @ 6 SRS
WRR | X ¥ 87 (TN e e 2 ,

X speaks truth 4 out of 5 times. A die is
toosed. X reports that there is a six facing

top. What is the chance that X speaks the
“truth? . .

13. TE-IMF TS WA 2 219 391 7 A &% B
-+ PlAnB) = PlA)PB|A), P(A)>0
| = P(B)P{A|B), P(B)>0
'S PB|A) (TR e WM @mi BN AT SRS
67 IR B B <3 om1 sé-sneers SR W
. P(A|B) X% *[ce 16 @M1 961 B3, o % IR
A1 A X6 [T TE-3M1corF o | ) 2+4=6
What is conditional probablity? Prove that for
two events A and B : S
- P(An B) = P(A)P(B|4), P(4)>0
. =PB)PA|B), PB)>0
where  P(B|A) represents conditional
. probability of occurrence of B when event A
has already happened and P(A|B) is the
conditional probability of happening of A
‘when B has already happened.

14. 200 1T 9B MBI 773 My w1 WD 6o FH
40 oIF 15. 12 XS 1o 21@ig Ty SRR Gl
V9| 43 SF 35 TR W $AF 34 WF 53 I
1 Cfier 1 % MW WIF T Rivew Sfear | S
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For a group of 200 candidates, the mean and
standard deviation of scores were found to be
40 and 15 respectively. Latter on it was
discovered that the scores 43 and 35 were
misread as 34 and 53 respectively. Find the
correct mean and standard deviation.

e[/ Or

o1 R TYAPR T R IS 15 AF
18, RoRq BN TR A 75% AF 90%. BRI
WWWﬁ‘fHWl :

Standard deviations of two series are'15 and
18, their coefficients of variation are 75% and
90% respectively. Find their -arithmetic
mean. : _

15, g TS Rwfes wewRd W 10 W
oafscaiie RoRe A, B ® CA fimr @i e
TAER wers fam xR .
Ten competitors in a musical test were
ranked by three judges A, B and C in the
following order : :

Aqw:16'5,10.32497.8

By A ,
Baqm:35847102169

ByB
cqw:64981231057

ByC
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I FSTTH AU Ao IR @ o Ko 1WA
TN A SRS SR, ST 41 | 6

~ Discuss which pair of judges has the nearest
approach to common likings in music by
using rank correlation method.

e/ Or

10 &7 TER <GB *Rrwre Affe R ARRIRERS
IR 79 &S il e | ey @} [ o IS
I Preage’ ToTFE |E ey 4 ¢

The following are the marks obtained by
10 students in Mathematics and Statistics in
an examination. Find the Karl Pearson’s
coefficient of correlation of these two series of
marks :

yfeT 759 : 45 70 65 30 90 40 50 75 85 60
Marks of -

Mathematics . o
sfRemRemR 733 : 35 90 70 40 95 40 60 80 80 50
- Marks of '

Statistics

16. W25 I GCFACA €A P 391 ' | (@ TS
ATSH Y& AR TSRSl Sfay | 2
Ten coins are thrown simultaneously. Find

the probab?lity of getting at least seven
heads.
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17. (a)ﬂﬁ@mqﬁ@mﬁmmﬂmwﬁq%
@R 5% wHIE W, =@ 10051
Reae w1 afoed @b () 36 FyE
Refrfe «m, () dbe Ffge RgFrfe
R SeRRe fRfs w0 (Fm Sy,

e > =0-007). ' -

If 5% of the electric bulbs manufactured

by a company are defective, find the

probability that in a sample of
100 bulbs. (i) 3 bulbs are defective and

() none is defective. (Given,
e3> =0-007)

(b) X e Refte b1 e, TR 1Y 9%
. g fAved @Y 30 WIF 5. (S TRIRe
Bferear, ITS—

Xisa normal variate with mean 30 and
standard deviation 5. Find the
probabilities that— '

() 26<X<40;
(i) X =45;
(i) |X-30]>5. 2+2+2=6
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(c)

(@

2. (a)

P15—2500/643

(11)

: GROUP—B

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

(a) Discrete Mathematics
( Marks : 45)

7 ©R W@ (conjunction) M
o] A ? .

When is the conjunction of two
propositions true?

P g TR I BRECH! for |
Write the denial of pag.
ol TARAPRE o1 R T fi |

Give one example of a totally ordered
set. '

v BRI 775 SRATH e - |
Write dual of the following statement :
a-[b+c-dj

i Exq ‘x <51 30 TG’ qF Dxy @ ‘Y, x @

Re@’ TR, (B TR RO W 1S
SR

Let ‘x be even’ in Ex and Dxy be ‘x
divides Y, then translate the following
into language form :

(x)( = Ex — -~ D2x)

{ Turn Over )
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() w=e fim fach ‘Efy =2 omR Sew
{f@ﬁ(’f‘lw 1+1=2

Does the following diagfam represent a
lattice? Give reason for your answer :

d

c

(c) memcnsﬁ@nmw ‘@, FrEm
B - e 2

Show that a chain with 3 elements is
not a Boolean algebra.

[d W E=ASR =A- B W, (5@ 411 3 Q@
F=B. 3
If FA and E=A— B, then prove that
=B.

(e) abc+abC +abt+abc+abc I TR
‘Karnaugh map’3 3491 37 | 3

Represent abc +ab¢ +ab& + @bt +@bc by
its Karnaugh map.
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‘

oo ey G o e R 7=, @A
Balk ' , 3
Prove that the lattice given below is

complemented but not a distributive
lattice :

3. (@) pvg->r SRGR el e ARA (truth
table) %% I TF WR o[ Bfewer fo3oTe
(tautology) T (1 7, e 741 1. 4

Construct the truth table for pvg—=T7
and hence determine whether it is a
tautology or not.

B (L, v, A 901 Rews ‘@ifoy’ ‘ﬂﬁix,y,zeL
TE, AT FNA

Let (L, v, A) be a distributive lattice and
%Y 2€ L, then prove that

XAY=XAZ XVY=XVZSDY=2 6
g1/ Or
S A
Show that

[xl(J-CQ +x3)] [22 +(x1_2;)] = XIJC2z3
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(d

(e)

P15—2500/643

(14)

M9 FN A
Prove that

(poge~pvg

SR AR IR TR IR R 3wl
3w 91 | IFAR P56 . ABFER I_T
¥ :
@ (W) 3 ¥ R e (o) =0 9
W, (TR ERR I R 7'
TR (W) T, S SRR T (C) TS |
Using the rules of inference examine the
validity of the arguments using the
letters given within the brackets for
symbolizing the arguments :
Wages (W) will increase only if there is
inflation (J). If there is inflation, then the
cost of living will increase. Wages (W)
will increase therefore, cost of living (C)
will increase.

b1 ¥ f: A — B, TS A BT erm -

gEeEl’ | (RS & f <O IPRM gewEm
T RRrE 7], W

A function f : A — B, where A and B are
two Boolean algebras. Show that f is
Boolean algebra homomorphism, if

flav b = fla)+ f(b)
fla)=7q

5
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(15)

(b) Metric Space |
( Marks : 35)

4. (o) IVI YA MRI (usual) AfF =g RS
T& (M1 (open sphere) S,(xp), I

Xo =%Wr“=laamﬁm|
. In the usual metric space R define the
open sphere S, (xg) with xg =%' and

r=1

b)) @i crae e S e 1

What is a bounded sequence in a metric
space? -

c) ﬂ4aﬁﬁmm%ﬂqﬁml ‘ 1

Give an example of a complete metric
space. : '

@ o aiF TR oMW WE @b GfF oFARA
TR 3 R g 1
What is meant by a homomorphism

from a metric space to another metric
space?
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5. (@ oW T A EGF CFIS <1 TP
‘@ER’ T 961 IF S | 3

Prove that the closure of a subset in a
metric space is a closed set.

(b) ﬁmcﬂﬁﬁm—mwcwqﬁw ‘
EfS | o F0 4

In any metric space, prove that every ’
.open sphere is an open set.

¢ X=o,1] ciF cFa (THRT) WF {x,} 9O
X3 S, T x, =2 R (K}
fp’ s e X S SR e | 4

Let X =[0, 1] be the metric space with
usual metric and {x, } be a sequence in

X, where x, =—1r;. Prove that {x,} is a

Cauchy sequence but does not converge
in X.

w1/ Or '
amqwcﬁa%rmﬁasm@a%cﬁwf%ﬂﬁ '
oo b1 SfRSH ST 41 |

Prove that in a metric space every
convergent sequence has a unique limit.
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(17 )

(@ X, dy 9F (¥,dy) T e cva =
“f:iX oY @ TR 4T T @ f SR
X3 M @), Xo YT |, @fm G, Yo
% | | ' - 6
Let (X, d;) and (Y, dz) be metric spaces
and f: X — Y be a function. Prove that
f is continuous if f7}(G) is open in X,
whenever G is open in Y.

6. (@) o9 TN AWM (X, d) B AGF oW A=
d':XxX-R,¥s

* _ _dx 3y
d '(&y)—m Vx,ye X

@ d, XS @iF a1 5
Prove that if (X, d) is a metric space,
then d' : XxX - R, defined by

dx y
1+d(x, y

then d’, is also a metric on X.

d (Y= Vx, ye X

(b) ot E ARRBR WE p @b NRT (limit
point) T, (@ oMl TN A pI eAfTH
‘GRARTG © EX R e R Al 4
Prove that if p is a limit point of a set E,
then every neighbourhood of p contains

' infinitely many points of E.
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9’1/ Or
vﬁwm (R e yd) : . 2x2=4
Define (any two) : '
() QT oo o@a

Product metric space .

fi) YA LT

Equivalent metrics

(i) LT IR ToUwa
Subspace of a metric space

(@ (X, a7 AGF ¥ ¥ (7, dy) VR @by
BT, (ORB I FN A
Y=Y 51 o 5
Let (X, d) be a complete metric space

and (Y, dy) be a subspace of (X, d). Then
prove that

Y is closed = Y is complete
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%37 / Or

@ f:RoR, o fy=x> =% R
2T’ AT (R OIS @ f RIS
SFRfo=A (uniformiy continuous) 72 |

Prove that the mapping f : R — R define
by f() = x2 is not uniformly continuous
where R is the usual metric space.

% %k
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