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1. (o)

(b)

p7/530

Jor the questions

GROUP—A
[(a) Abstract Algebra
(b) Elementary Statistics ]
(a) Abstract Algebra
( Marks : 45)

TR o g fogn | 2

Define an Abelian group.
(TS (T YR [T AFIR I A4S TS
TR Z BT 9 T | 2

Show that the set Z of integers is not a

group under wusual multiplication
composition on it.
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(c)

(d

(e)

2. (a)

P7/530

(2)

TS @ A TRYT YRS A TRI s

o e effersn =0 | 2
Show that the scalar product of vectors

is not a binary composition in the set of
vectors.

§{Q FRAE TR Z, IO RIW Q9§41 Q I

BT etsFel TCA ? 1
Is the set Z of integers a subgroup of the
additive group Q of rational numbers?

w8 R e ) oW I @ n @R
R o @1 5E P T IR W A I}
TS n (FIHY QBT ST ACF | 1+4=5
Write the definition of cyclic group.
Prove that a finite group of order n is
cyclic if and only if it has an element of
order n.

wfea Towrer. i | o T @ Has%t

G o] ofeee ol T I W g 3
gHg'=H VgeG 1+4=5
Define normal subgroup. Prove that H is

a normal subgroup of a gréup G if and
only if gHg ' =H V geG.

[/ N @B G R TR T W we
G/N @GS 9@ N I Tl I e

T, TS
(Na)(NB) = Nab ¥ Na, Nbe G /N
(ST8 o1 41 (1 G / N b1 1 | 5
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3. (a)

()

p7/530

(3)

If N is a normal subgroup of a group G
and G/ N is the set of all cosets of N in
G, where '

(Na)(Nb) = NabV Na, Nbe G/ N
then prove that G/ N is a group.

&1/ Or
SRR AR % SACH! o1 S e

_ State and prove first theorem of
~ isomorphism.

I Zz @B WXE TR A P,
G={2":nez} WF [f:Z-5G 73M®
fi)=2"VneZ W, (WMIFNAZI

TS AR (TR G

If Z be the additive group of integers,
G={2":neZ} and [f:Z-5G st
f(n)=2" Vne Z, then prove that G is
homomorphic image of Z.

iy e s o |
Define disjoint permutation.
Tu 31 A Reet e & @2

What do you mean by even or odd
permutation?

w0
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(c

(d

4. (a)

p7/530

(4)

oI I @ AN ARY @b RAew R @

o1 B ST | 3
Prove that any two cycles of a
permutation of a finite set are disjoint.

a3

CRo STACB! for1 e et 4y | 1+4=5
State and prove Cayley’s theorem.

7R/ Or

51 PR 6" Sem B | e T

3 G =(a), a»e B "B 59 W, ow G ¥ °
R en @b ¢ IRRA £, G 3 B IHRy 21 h
M oF @G MW fla), G I BT IR
A 5
Define automorphism of a group. Prove
that if G=(d), a#e be a cyclic group,
then any endomorphism f of G is an
automorphism of G if and only if f @is a
generator of G. ‘

o919 $M A R R © <71 /el q, b 7 317
a(-b) =(-a)b = —ab. o
Prove that for all g b in ring R,
a(-b) = (-a)b = —ab.
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(b) oM ¥ X G R R I TpER S#¢, R

(c)

5. {a)

p7/530

TR 23 I 9 9@ IR a-be S UE
abe SV a be S.

- Prove that a subset S#dof aringRis a

subring of R if and only if a-be S and
abe SV aq be S.

w1/ Or
2 I A R A S P FSEE A4
R R @1 71 K
Prove that any finite non-zero ring R
without zero-divisor is a division ring.

o 91 @ R Re-1 R e o1 s A
9F B I IWT A+ B ¢B1 R T W= =
TG A +B (A A SF B [ABLS CICIRR 7 |

Prove that for any two ideals A and B of
a ring R,L, A+B is an ideal of R
containing both A and B.

(b) Elementary Statistics
( Marks : 35)

qfed A GHR Re® Swm @ o W
&1

What are the exhaustive cases or events
of a random experiment?
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(6)

) 1,23, -,19,20 9GTd T8 frwm 2061 =1
{1 901 I AMFORE SAA DI 29 5 I
e (FRR (el e 2 3

From a set of 20 balls marked

1,23 :,19,20, one is drawn at
- random. What is the chance of getting a
number which is multiple of 2 or 5?

() b1 TS 86T I8 BF 56T I 391 WKE | qq%
C(RARNT RS T W/ = G 29|
JPRES 361 I qF ROERRT 351 39 7
IR Rt fefy 1 3

A bag contains 8 red and 5 white balls,
Two successive draws.of 3 balls are
made without replacement. Find the
probability that the first drawing will
give 3 white balls and the second 3 red
balls.

(d) <& PRI 501 IR ¥ove 4% Rz 5w |
wé'ﬂvr%m%@mwmcwqﬁw
I | AMIROTS SR = CIRR SRt Refy
9 | 4
A person speaks truth 4 out of 5 times.
He tosses a die and reports that there is
a six. What is the chance that actually
there was a six?

P7/530 ' ( Continued )
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6. wo Romms [ vods oo wF v9dF e
Qe AT 40 5
Calculate quartile deviation and coefficient of
quartile deviation for the following data :

e@ﬂ(@f@) . 30-34 35-39 4044 4549 50-54
Weight (kg)

IS IE RS
No. of boys

5 11 26 10 8

w1331/ Or

50 W% 100 WFRI 701 AfSm (3 M1 2'5 @ 54-4

W 50-3 WF PRed T [oew e 8 WE 7.
st elferd e M1 150 SRPRE for{R
e S Te {0 T w4 | 5
The means of two samples of sizes 50 and
100 respectively are 54-4 and 50-3 and their
standard deviations are 8 and 7. Determine

the mean and standard deviation of the
sample of size 150 obtained by combining
the two samples.

7. (@) <O o TE [ORE SR wal
A B, CDEF,Gu® H3 (S Jox
iR fi @ T e et fia 24 |

%@@mwmﬁwmwﬁf@{@w

W‘Iﬁmi 4

7
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In a contest, two judges ranked eight
candidates A, B,C, D, E, F, G and Hin
order their performance as shown in the
following - table. Find the rank
correlation coefficient from the given
data and interpret the result :

A-B ¢C D E F G H
3 7

297 R 5 2 8 1 4 6
First Judge N
R AT 4 S 7 3 2 8 1 6
Second Judge
(b) o] S AT SR AR o1 ey 0 3

8. (a)

P7/530

Find the two regression equations from
the following data :

>4 Yy
WW . 36 85
Arithmetic mean
e Rea »oo1 8
Standard
deviation

x O y T TG STINFE =01 XA 066
Correlation coefficient between x and y
is 066

oI IBTR I QO RS (AN 2 1

What is the shape of a curve of normal
distribution? '
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(b) Tom SRSl 3% vicen faw | 2
Define Binomial distribution.

‘ @ b @R S w1 REARI
5% &MHYe, (2@ 1008 RS < afemd
doTo—

@ 36 =Hge A =R,

(i) o8 FHIE LT |
seiRel fidf 411 (iR =g e~ =0-007) 5
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 will be defective;

(i) none is defective.
(Given e~® =0-007)

@ T B TR 20% FH WA to A,
(o8 RS BT B 1 451 IEW Q
@R 261 S @ sEfer Ry 31 4
If a machine manufactures 20%
defective articles, then find the
probability of getting at most two
.defective articles in a random selection
of 4 articles.

p7/530 | ( Turm Over )
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GROUP—B
[ (a) Discrete Mathematics

(b) Metric Space ]
(a) Discrete Mathematics

{ Marks : 45)

1. (a) o4 SREBR IO wge T 2

(b)

(c)

: P7/530

Which part is consequent of the
following statement?

T () 2 >3, (5@ (then) 3 >4.

I S #iio61 R 7 7 et a8z
o |
What are the five sentential

connectives? Write the symbols for the
connectives. ‘

ADFIET TS fordt - 1%+1%=3

Write in symbolic form :
() < fiw @ =& odw = (N
~iE&I A p)

It is false that grass is not green.
(p for ‘grass is green’)
(i) I oR e 9w, o8 crre aifed #ifRar

(‘S fEe W'Y IR p WAF ‘OO
5ife31"3 I @)

If you build yourself, then you can
build the nation. (p for ‘you build

yourself’ and q for ‘you can build
nation’)

( Continued )
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2. (a)

)

()

p7/530

(11)

o TN @ SR TR o o (T
Fod R ) ¢ ' 2+2=4
Prove that the following statements are
tautology (with the help of_ truth table) :

() (Ar(A—>B)—>B

@) BAA-B) A

g ¥ @ AEB W AFE 4G I
[;=A-—)B. 3
prove that AFB if and only if
=A-B.

ond 991 &8 (Prove that), % (if)

Al’ A2, ey Am #BJ fOI'j:]_, 2, P
wF T (and if) By, By, -1, Bp = C; (o8
(then) A;, Ag, =+, A FC. 4

wod ORI TS 1 SR ARG IRTS
forat - ‘ 1%+1%=3
Translate the following symbolic
statements to general statements :

i) 3x(RxAQx)

(i) ¥V x(Cx—-0x
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T’S (where)
X2 01 R (a number)
R : A AN 1 (set of reals)
Q: IR RYR 7R (set of rationals)
C: &5 FRYR S (set of complex)

3. (a) PT0% 1T o | - 2

Define poset.

(b) =R PR, o 1
What is Hesse diagram?

(c) TN A (L, 9 e ma
" Prove that for a lattice Z 9

asb@aAb=a<=avb=bVa,beL 3

(d) ﬁﬁgq’a’ﬁmmﬁ{m’mqwanﬁ
(L],’ 51) KIS3 (L2: 52) ﬂ%@ f:Ll -_)LQ tﬂ'ﬁ]
TIRRE =, o

a5 b= fla) <, f(b) Vabel, 2+2=4

What do YOU mean by Iattice
homomorphism? Prove  that i
Fily>L, be a lattice homomorphism
of lattices (L1, 5;) and (La, <,), then
25155 f@%; 1) va bet,.

P7/530 ( Continued ) |
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1331/ Or.

<51 R IR i B | 3 (L, v, A) @B
Reme @t W, (S8 909 F9 &

arnb=ancSFavb=avc=b=cVabcel

, 4
Define a distributive lattice. If (Z, v, A) be
a distributive lattice, then prove that

anb=ancandavb=avc=a>b=cVabhcel

4. (a) R fa® (SN B, ={0,1} <b1 IFPEw
ol WA ? 1
Is B, = {0, 1} with the following diagram
a Boolean Algebra?

1
0
() TIRE TAMH R IR e SR ? ¥R
IR, TR Y oF =xFw 397 | 1+3=4

Does there exist a Boolean algebra with
4 elements? If so, draw its Hesse
diagram.

(c) oW1 I @ GO PR RS 0 W 1
ol Jp1 SiEo | 3

Prove that in a Boolean algebra, the
elements 0 and 1 are unique.

p7/530 _ { Turn Over )
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(d) IR PEERR 2R R g f 2

Define homomorphism of Boolean
algebra.

(e) TR TR 96 o T R 2 2

What is the Karnaugh map of Boolean
function?

() abc+abC +abc +abe + Gbe F TR I
Gl IS oM 397 | 3
Represent abc +abé + ab¢ + @b + ghe
by its Karnaugh map.

(b) Metric Space
( Marks : 35)

5. () IR RIT FAE R © 1 (T cFaw <y
SR !

Give an example of metric space on the
set of real numbers R.

(b) T AR 5 ol | : 2
Define closed sphere.
() TMIFN@IM N, @ xe X I w1 TRIR
R T, TS (X, o) 9 aihe o, o
M, NeN,=Mn Ne N, 3

Prove that if N, be the collection of all

nbds of x e X, where (X, d) is a metric
space, then

M,NENX=Mr\NeNx

P7/530 { Continued )
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(e)

6. (@

(b)

p7/530

(15)

(d) ﬂﬁ(k,d)ﬂﬁﬂﬁ?‘CWWAcX?&, T3

oI T @ A STHBE! T A R X I
FFCACLF TF TH TP |

If (X, d) be a metric space and Ac X,
then prove that A is the smallest closed
subset of X containing A.

I (X, d) AGF TR (¥, d,)) B Tewa W
e AcY T, (58 4N ¥ A xeY 4ol
v © i AT 9w Ry 23 e a9
x Bl XS @ AITMRT
If(Y,dy)bea subspace of a metric space
(X, d)and A CY, then prove that xe Y is
alimitpointofAinYifandonlyifxisa
limit point of A in X.

F1;/ Or

oW T 1 IR CRS AOF TW CIFE B

T @ |

Prove that in a metric space, each
closed sphere is a closed set.

1 SR S T [ 2

What is a convergent sequence?
a1 T @ B G RIS 2o ST
T RN |

Prove that in a metric space every
convergent sequence is bounded.

( Turn Over)
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AR/ Or

M (X, q) e cFaS (x,) B PR @y
W, (0@ o901 ¥ @ {x,} SN =W IR W
T 3t R GB7 SR TorSy AT | 5
If {x,} be a Cauchy sequence in a
metric space (X, d), then prove that {xn}

is convergent if and only if it has a
convergent subsequence. ‘

() 2T T @ ww i coFa C @B Aoy
afie cvq | 5
Prove that the complex metric space Cis
a complete metric space.

7. (@) (X,d) C0F CFa© 9B SR T I
. fora | 2
Define a continuous function on a
metric space (X, d).
(b) TR 2F e vicem fiar 1 - 2

Define homeomorphism,

() M (X,d & (Y, ) e va® F:X oy
B I W, (N MG A f T
SR 29 A e oo W X T e -
SR A TR f(A)c FlA) = | 4
If (X, d) and (¥, D) be metric spaces and
f:X —>Y be a function, then prove that
[ is continuous if and only if f(&) c F{A)
for every subset A of X,

: * % %
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