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NJ-1355 
B.Sc. (Part-III) Examination, 

Mar.-Apr., 2023 
MATHEMATICS 

Paper - || 

NJ1355 

(Abstract Algebra) 
Time Allowed : Three Hours 

Maximum Marks: 50 

Minimum Pass Marks : 17 

Note : Answer any two parts from each question. All 

questions carry equal marks. 

125 

^OIS-II UNIT-I 

Q. 1. (a) ut G Vs HHE ß, f, G U# FAIOIRaIt 

fcb f(N), G I YHIT 34HE I 

PT.0. 



N
J-

13
55

 

N
J-

13
55

 

P.
T.

0.
 

Q
. 

2.
 

(a) g 
toà

 

f v 

�ery 

R
 

I 
H

o 

HH
GR

0 

FoT
6-I

I /
 

UN
IT-

II eq
uiv

ale
nc

e 

rel
ati

on
 in

 a 
gro

up 

G
. Q

. 
3.

 
(a) f 

ifo
rà fo

 
fÂT HfZT

 

Haf
E V(F
) >

 
ui

 Pro
ve that

 the 

co
nju

ga
te 

rel
ati

on
 is

 
an

 

FO
Iý-

III
 /

 
UN

IT-
III 

int
eg

ers
 is

 a 
mo

du
le.

 

Pro
ve that

 

eve
ry 

ab
eli

an
 

gro
up 

in
 a 

ring
 of

 cyc
lic.

 

The
n 

pro
ve that

 G
 

be
 

de
fin

ite
ly 

cyc
lic.

 

Let 

G
 

be
 a 

gro
up with

 

ce
ntr

e 

Z
 

and 

G
 

fiel
d 

F is
 a 

eu
cle

dia
n ring

. 

Z
 

G
 

Pro
ve that the ring of

 
po

lyn
om

ial
s F(x)

 in
 a 

that f(N) be
 

a 
nor

mal
 

sub
gro

up 

of
 

G
. 

|su
bg

rou
p 

ring
 R

 
is

 
iso

mo
rph

ic to
 a 

qu
oti

en
t 

ring
. 

Pro
ve that

 

eve
ry 

ho
mo

mo
rp

hic
 

ima
ge 

of
 a 

(3) 

(2) 

and 
N

 
is

 a 
norm

al of
 

G
. 

nTh
en 

pro
ve 

Let tG
 

be
 

a 
grou

p, 

f is
 a 

au
tom

or
ph

ism
 in

 G
 



N
J-

13
55

 

N
J1

35
5 P.T

.0.
 

then
 

sho
w that

 f is
 a 

line
ar 

tran
sfo

rm
atio

n. 

(1, 1,
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If V(F) is a vector space of polynomials in x 

and the inner product in V(F) is defined by 

(8) 

(p.a)=Px) q(x)dx where p = p(). q= 
a(x) e V then find the following for p(x) = x 

2, q(x) = x²- 2x -3 

() (p, q) 

(ü) lpl 

(ii) al 
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