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GROUP—A

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

(a) Abstract Algebra
( Marks : 45)
1. (o) bn owiEe TR e+ 3 cofem wRRoE

Ifer PRI ? 1
When is the binary composition * said -
to be commutative on a set?

(b) Teteper e | 1
Define a subgroup.
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ba=ca=b=¢

PrOVe thatin a
an =
d bd-M%b:C, Va’ b, ceG.

L
UG PR R G by g 1,
Ha=Hp & ap1

Prove that in a subgroup f7 o

Ha = I{be=> ab-l fa group G’

e}-I’vasl:u—:(_‘;

{
&
5
=
yll
d

;;K is a normal

subgroy X
of G, PolKif i

group G, ab=ac= b=c

€H Vg beG 4

T K,szw%wmtﬂ o1l
MHK):O(H)\O(K) |
I H ang olHAK) §

group G, are finjte

Prove that

O(HK) =:((II;)\2(II?)

Subgr oups of a

2]

2. (a) TeomE o view

) I G, GPFIF,

(c)

P9/657

Define quotient group.

e OIF e PiEes & I
Wma,mm«wawﬁﬁ e |
ey Boispe |

If G, G’ are two groups, € and ¢’, their
respective identities, and f:G— G isa
homomorphism, then prove that Kerfis

normal subgroup of G-
iz / Or

M® G @ 3, Z2(GA G3 7T WL IR
G/Z(G)v@ﬂﬂ,mﬁ‘i@@Gﬂﬁ
affermm 25t |
If Gis a group, Z(G)
and G/ Z(G) is cyclic,
is abelian.

is the centre of G
then show that G

o @ G FRA & f

PR GF-aF T3 If wE «E T
zﬂchaf={e}§ﬂ,a*\se-ca G-3 W% M
T '
Prove thata homomorphism fof a group
G into a group G’ is one-one if and only
if Ker f={€} where e is identity element

of G
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3. (a) Wﬁﬁqnqams@ @
|

Give gan |

~ Permutation. ¢xample  of  disjoint

B ® |

1‘ $={L, 2 3,4, 5 _—

f=( 2345 !

245 3)’f'qm%ﬁmn

If

2 4 53 3’ﬁndthecyclesoff.' i

il

1l

AT AR 4 4® g @

4

Show that the eerets e |

no element
to 4. ord

(4)

er étric group S, has
greater than or equal

- W/ Or :
.
e TR

BrOUp i cyeys Y Subgroyp of a cyclic .
@ o j

4. (a)

(b)

(c)
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(5)32_

oyl @ R Re @& x3 AR
x0=0x=0.
Show that for every x in a ring R,
x0=0x=0.

M @b e a+b=b+a TP B =
e Sl MR @RI R <01 T [ AL i
ceR @ @@ R TS
ac=bc=a=b, V& be R, (5@ (ysa A
R @b fRe |

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

mqwaRﬁ@a@xwﬁmﬁAws-a
@ Au B, RS siEfeE 23 M IF
awnﬁAngntAﬂu

r two ideals Aand Bof a

Prove that fo
al of R if and only

ring R, AUB is an ide
if either AcB or B¢ A.

w371/ Or
G I

reCTa b1 (R |
Prove that any finite non-zero integral

domain is a field.

2
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(b) Ele
mentary Statistics
( Mar ks : 35 )

5. @ b
(@) e Rt 1 e o

(b)

(c

P9/65%

oo fig

What j
fat is sample space?

€ e
e colje.Ployee of XYZ

lle
t arege. graduates. Of
noy . Sales. Of the
8raduate from

perCen
Probabilities etl;e . in sales.
a ——

(d)

P9/657

v 7

27

loyee selected at random is

(i) an emp
ollege

neither in sales nor 2 c

graduate?

1 g SEIRed A WIE B w5l W1 W,
mﬁqu@AWBmﬂWﬂﬁw

<@ 3 P(An B) = P(A)- P(B):

If A and B are two events with positive
prove that A and B

probabilities, then
if and only if

are independent
P(AnB)=P(A) P(B).

1%/ Or

ogerd SR WO

3 Ep, Egy - En
. n) U ENE

g P(E;)#0 (=L
IR AgOE,- R @A €6 W =,
i=1

o g FA A

_PENPAIE) -1 ..n

P(Ei|A) ="
ZP(Ei)P(A‘Ei)
1

1=
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(8)

If E
evenlt’sE;’i;’ En are mutually disjoi
PE)#0 (i=12 ..n) and

n
AclIE. ;
iL=J1 ¢ 18 an arbitrary event with

Positive Probability, then prove that
PE 14 < PEIPAIE)
P(E. o
2; E)PA|E,)

1,2,n

. 0 203 4
T8 s 03040 40-50 50-60 6 f

5 . g 3

Analysigp

( Contiﬂ”eé'

(21 2y

(p) M U=aX+bY < V=cX+dY, 9 X
O Y3 PEe see o[ fRdRd 3 - S 1,
X EF Y-4 TEE T ¥, W@ W’ U, VI
S (I TR AACF, (90 21 FA A

O'Uo'v = (ad—bC)Uxoy(l —r2)}/2

If U=aX +bY and V =X +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

oySv ={ad—bc)csxcsy(1--r2)y2

a1z / Or

mele @Bl TS TR

SRS
e @R AE [

RERTE OY" G
R
X3 PRI =9
SR AP
8X -10Y +66 =0
40X -18Y =214
B R
() XoF Y-3 008 T2
(H) X IE Y- &R STTIE =0 ?
i) Y-3 T RO

P9/657

( Turn Over)



8. (a)

(b)

c)

. (10

In a partj :
‘record of anzlxl'f;l d?stroy ed laboratoryy
the followin ysis of correlation data,
Vart g results only are legible : :
ariance ¢ fx< 5 g1 ¢

Regression equation -
8X-10¥ +66=0

40X -18y =

ity of s‘im‘:ﬂtaneously.
getting at least

’ﬂm' ot
W?ﬁm%“ﬂm@'%moﬁﬁ
M b T | gy I 1006
W@MW%
R,

11
(11) 3§

(i) FCRS o1 FHTS B AR |
[ﬁmWe’f"s =0-6065 ]

A manufacturer, Wwho 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 05 =0-6065]
(d) amms@rﬁﬁﬁvﬁquﬁﬁ? PTTD TSRl
o (A ARk e 1+4
What is the equation of the normal
probability curve? What are the
properties OF characteristics of normal
probability distribution?
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(c)

(d)
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(12 )

GROUP—B

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

‘(a) Dificrete Mathematics
( Marks : 45 )

tw understand
0 sentences?

Rewrite

the folloy;
jlppropriate sym l‘:rlun
If there is s

Price
€n . co .
there jg no in Itlitrm mechanism,
on.”

€ sentence using

by

(e)

(9)

2. (a)

(b)

(c)

I
!
| P9/657

(13)

G
AT F9T 2 2
M =ASF =A - B, (SB=B.
Prove that
If =A and =A — B, then FB.
T ARROA STl Sl oEe 41 : 2

Prepare the truth table of the following
statement :

(p—> QAP
R qCET FosE e R 9 2
Verify whether the following sentence is
a tautology :

pv-(pAd
™ A={,23 45 =@ e s
Sorel fAme 9 ¢ 1+1=2

If A={,23 45} then find the truth

value of
() (Wxe A)fx+3 < 10);
(i) (vxe A)FYE A)(x+y>10}.

TRyl e 9 :
Justify the following :
(l) —~AvVvB, C - B =A—--C

f) p— 9 r->parFErT

3x2=6

"yl @
(prgr—(PV

Show that
(pr@d A ~(pva is a contradiction.
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- 3. (a) quﬂa\.’ S

()

(C)

(d)
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( 14 )

7 T3g AN

TS 2% IR vpor e
S
ishI(:Zt t:atartze relation ‘|’ of divisibility
: partial : |
integers. ordering of the set Z Of;
i) ‘@[ﬁ,‘Q‘ ) :
1 a0 R G @ w1 T
P Wﬂ’av(a,\b)z.a'
or any q, p .
av(aAb)=a In g lattlce A prove t_hat
Find 4 "G a3 R fdfy w1 : 14}
€ comp] :
following lattlcep; ément of g in the ,
“ b
g
e
<X 0
S it a gige ?
a dlstmbutwe latticen i
%‘1’%{3’6} W g
(), _
Show‘i?%l S.q), S=(a b |
Under divies: _t?le lattice ]
(PIS), ) g Lty rel L=(1,236

relat;
€S {a,a2‘°“ and the lattice
are isomorphic-

( Contint®

(e)

(a)

(b)

(c)

(d)

(e)

| P9/657

(15 )

27
e @ T @B @fR-® asbsc 3, 3
avb=bnac. | 1
Show that in a lattice if a< b<c, then
avb=bnac.
R e Ifrm gEeEre (S &, 3
In any Boolean algebra, show that
(a+b)(b+c)(c+a) =ab+bc+ca
R0 BoTTR 3 Lo el R (17 srq
1+1=2

e |

Can there be any Boolean algebra
having three clements? Give reasons to
your answer.

o o IR IR T I 2
Reduce using Karnaugh Map :

y=xyz+ xyz' +xy'z+ x'yz+x'y’z

R T X, X20 X3 A0 sf¥e SIHRTELH! .
gy “ReoR(@R e

List all the minterms involving three
variables X, X2, X3-

f =(xy’+xz)'+x'-'45 SR TR \

m’Wﬁ%WWt

Express [ =y +xg’+x’ as sum of

product canonical form.
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(b)

(¢
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(16 )

9% Re & .

R
w,wwm& +W'QWWW'

(Marks : 35

Deterl’nin
Metrjc
d(x, Y =

the o

X~ Where = 0 1[’ :
Jere x =01

B iy
A
T e
A’ Qﬁﬁfﬁ'{q‘% ?qjlﬁ @’{;
"3\’%

R

g ”eq R
Ry @li®
A Rty 7 79

2+14)]

e

R

( Contin¥ ‘

I
/
3|%Im RCreT)| J

(B +-, 7 0)"]4}%
PR S B3 b1 “o-ece
0
Prove that |

. P
SPace (y °Phere §,(0) in the

e

Sm—te—

i
i
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i
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i
2

t

|
!
l

(@)

(e)

6. (a)

(b)

(c)
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(17 )
29

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) <5 (G (¥4 9F Ac X, T
TN A GBI IR |
Let (X, d) be a metric space and AC X.
Prove that A is a closed set.
G CFas T& (e T | T 1
A & G <1 TE RS

Define open sphere in a me
Prove that any open sphere is an open

R
tric space.

set.

awqqawmmwﬁﬁmu

Give an example of a complete metric

space.
1 e v GO ARATIID A7
When a metric space is said to be
separable?
s L L
e gl @1 (TG P XS TopiEf A, X-©
29 M A- 9L TR e X =’

s i
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(18 ) (19) 29

(8}

State Trye’ or False’ :
“Any subset A

in a metric space X i

ST Foq
a
_ g7 oW ¥ ate cva
dense in X if the only closed superset Oﬂf ? (%, 4~ (% d X d N 1’+2=3
Ais x> Justify your answer. '} b1 2 Reafem 29| d Y are
When two metric the identity
S I p— e e homeomorphic? Prove t?{a;) is 2
N W @ B iy oo Mg function  I:(X, d’w:e(re’ X q is a
‘ 1 R | 1+ homeom“p?sm’
qﬁiaZdi S . . ce.
When 4 Séquence is said to be metrie 592

Convergent in a metric
o N a metric Space

cg | oM
o) T el

every convergent (0 € (X, d) I¥ . p

S€quence hag 4 unj

2q T oF AR
que limit: Wl(g f{;’l; @A G, Y-S & X3! 4
) f— ) A7 . ces.
() o Q GBI G ¥ (X, @) i 4 Let (X, d) and (Y, P)Yb‘;s’“;z:‘gnzzis if
3’%%{,%}%?’%:@%% Prove that f:X—
B[R 9w Bop-

. : enever
d only if £1(G) is open in X wh
. . i~
;rot\: that a Auchy sequence {x,}in? G is open 11
e -
only i;‘: .tspace X q s Convergent if an
“hasa Convergent Subsequence-

* J %k
7 (@ @R

tric SPace on the set of
ond - rg >R be 2

funchon. Is £, \continu ous )
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