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(W wd 3 B o ysuda {3 ©. % a, b, ce R 2 a|be dul

(a,b)=1 €1 dl Albid A 5 a|c.

3 () % a qul p ad yalls Avaed €, dlo b s 3 g

[a, b](a, b)=a-b.

() B a|x, blx 2 (@,b)=1 & A AR 5A ¥ ab|x. €
(5) wlid sA 3 G={1, 2, 3, 4} ¥ X;, 51 wla Jpusk B €
S0 AHsHL AYS O,
2l
R (@) wbid sA 3 g
(1) A a=b(@modn) ¥ c=d (modn) €A dl
ac=bd (mod n).
(k) A ab=ac(@modn) 1 (a, n)=1 &4 d
b=c(@modn).
(o) yails vl dal o Al DA 3 ¥l g

(227, 143)=227m +143 n.

(5) B Ay G W (@-b)?=a®-b%, Va,beG O d ubd €

K5 G uusHl O,

3 () A g v wys G -\ wRsd Ald Guael 3 G-l Bul dpusik €
860 Agd 1A, dl Ad A 3 7 2 Gl GuAYs B,
() AL $A 3 AHel SS uRl A GuAYE) DeolRl Guays 8. €
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B G Ud A4S dAl geG A d Albid A 3 3
O(a) | 0(G) .
ABA 5A 3 laAcUod saidly] AYe Asl o O, 3

N

A W 2uisdl, AYE G <l GuAYS Sl dl Ald A 5 €

H » G-\ Myd Guays 9.

WAL ¢:G > G AW G Ly G ullanguar . ulba €
$A 3 AH3UAL gL oo, Ker ¢ v G <l [Hud Guans ©.

A 2uden A Ayl AMIUAL O Y AU A A ML €
olel ugl 24 :

(1) 0:G >G; d(x)=x2, VxeG, W G¥ ABUSR
860 MM Hel ARALAS ALl AYS O,
R) $:G56G; dpx)=x%, vxeG, W G 2 12

salalol gl Alsd AslY Y O,

A a=(135)(12) 21 b=(1579) € d 4 1p, D4 €
vyl

ABA 5A 3 AHS Gl ot id:dcHzudldl AR I(G) 3

Gl o4l SUHIUALAL A8 A(G) ) GuAHs 6.

At A 3 G 2 AHsH] Ay &Y dl 21 dl ¥ 8y 3

0:G>G W gp=al, VaecG ¥ sH3udl 8.

WA 5 G={e, a, b, a-b} 2 w4 B 3

a?=b=(a-b)’=e ¥ ab=ba O. G-I ™

BUHIUALAL A8 A(G) L L.
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b () yel uzasll envar »dl. wbid s 3 eds sl yel usu 8.

m

(o) Awlld sA 3 A wmsHl M p yel uew €1 dl 2 dl % 3
ab=ac=>b=c, Va,b,ceD, Al g+0.

(5) A U qdl v H3m Rl Sediol Sl dl Allid A 3 U4V €
¥ R oOwedsa 9.
224l
U () A S 3 UM AUIUAL ¢ R > R ¥ ¥s3udl Sld dl 3
. dl ¥ I(d) =(0).
(o) WA 3 R sH uasAy sl W30 O, FHL s5d4 (0) dal £

(R) Wld 4 6 % ool €l dl Albid A 3 B 2 ax 8.

(5) oy 3 RHL AR A ¥ g+a=0, VacR 2 2L €
udl AR 5A 5 oy Him axsdl O,

e () WA 3 R A yBadu s 8. A A=(qy) ¥ R Heuu €
Sz gld, dl Al sA 3 gy 2 R 2qlcuon ves 8.

(o) wA 3 R 3 Y5l v 8. A px0 3 Rl sy g
Sl dl Albd $A 3 d(a) <d(ab),ac R.
(5) Wlid 5A ¥ e3s dol A YEudy Hsa B £
2124l

N

g () WA F R A yBuda Y3n 8. wbid sA 3 R+l Uds YA €
825 s dl s O YAl dl d-l dld 2GR 2L RIS
aly saldl asi o,

(o) sl M3l oo Aot cpvdid s WA 3 R ¥ wsH €
gasqloll Yol ued ®. A a,beR M2 a|b 1 b|la €A dl
AR 5A 3 a dul p asde(l 8.

(5) Wl $A 3 s vesaon sl {3 WL sy g 2 pel €
ASA(L B 21 A Aoiy O,
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ENGLISH VERSION

Instructions : (1) As per the Instruction No. 1 of Page no. 1.

(2) All the questions are compulsory.
(3) Figures to the right indicate marks.
(4) Follow usual notations.

1 Answer as directed : 15

(1)

@)

3)

4

®)

(b)
©
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In a group G, show that (ab)_l ~p g1, Va, beG.

If G is afinite group and g e G then prove that a%@ _¢.

Prove that f:G — G defined by f(x)= x> where G is a

group of all non zero real numbers under multiplication is
a homomorphism.

Let ¢ be a homomorphism of a ring R into a ring R

then prove that
1 ¢0)=0
@) ¢(-a)=-¢a), VGeR.

Let R be a Euclidean ring. If for a, b, ce R, a|bc and
(a,b)=1 then prove that alc.

If a and p are positive integers, then prove that 6
[a, b](a, b)=ab.

If alx, b|]x and (a,b)=1 then prove that ab|x. 6
Prove that G ={1, 2, 3, 4} is an abelian group under 6

the operation of X, multiplication modulo 5.

OR
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2 (a) Prove that 6
(1) If a=b@modn) and c=d (mod n) then
ac=bd (mod n).
2) If ab=ac(@modn) and (a, n)=1 then
b=c(modn).

(b) Find the integers m and n such that 6
(227, 143) =227 m +143 n.

(¢ IF for a group G (a b)2 —a? b2, Va,beG then 6

prove that G is abelian.

3 (@) If g is a non-empty finite subset of a group G, 6
closed under associative product then prove that H 1is
a subgroup of G.
(b) Prove that the intersection of any two subgroups of 6
a group is a subgroup.
(¢) Define a congruence relation in group. Prove that a 6

congruence relation in group is an equivalence relation.
OR
3 (a) If G is a finite group and g e G then prove that 6
O(a) | O(G).
(b) Prove that a group of a prime order is cyclic.

(¢ If g is a subgroup of a group G of index 2, then 6

prove that H is a normal subgroup of G.

4 (a) Let ¢:G —>G be a homomorphism of a group G into 6
a group (. Then prove that the kernel of
homomorphism ¢, ker¢ is a normal subgroup of G.

(b) Prove that the given mappings are group 6
homomorphisms and also find their kernels :
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1 ¢:G > G (I)(x):x2, V x e G, where G is the group

of all positive real numbers under multiplication,

@) ¢:G > G; §(x)=x>, Vxe G, where G is the
cyclic group generated by a of order 12.
© If a=(135(A2) and b=(1 5 7 9) then find 6

a ‘ba-
OR
4 (a) Prove that the set I(G) of all inner automorphism of 6
a group @G is a subgroup of the group A(G), of all
automorphism of G.
(b) Prove that G is an abelian group if and only if 6
$:G —> G defined by a¢:a_1 for all geG 1is an

automorphism.

(¢) Find the set A(G) of all automorphisms of the 6

group g ={e, a, b, a-b} where

a’®=b*=(ab)’ =e and ab=ba.

5 (@) Define an integral domain. prove that every field is 6

an integral domain.

(b) Prove that a commutative ring D is an integral 6
domain if and only if for a, b, ¢ in D with g £0,
the relation

ab=ac=b=c, holds.

(¢ If U and V are ideals of a ring R, then prove that 6
U+V 1is also an ideal of R.
OR
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(b)

©

(b)

©

(b)

©
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Prove that homomorphism ¢:R — R 1is isomorphism 6
if and only if the kernel of ¢, I(¢)=(0).

Let R be a commutative ring with unit element 6
whose only ideals are (0) and R it self. Then prove
that R is a field.

In a boolean ring R, prove that g¢+a=0, 6

VY a € R Moreover, prove that a Boolean ring is

commutative.

Let R be a Euclidean ring. If A=(a,) is a maximal 6

ideal of R then prove that @, is a prime element

of R.

Let R be a Euclidean ring. If p £( is not unit in 6
R then prove that d(a) <d(ab),ac R.

Prove that every field is an Euclidean ring. 6
OR

Let R be an Euclidean ring. Then prove that every 6

non-zero element in R is either unit or can be written

as the product of a finite number of prime elements of

R.

Define the divisibility relation in commutative ring. 6

Let R be an integral domain with unit element. If for

a,bec R, a|b and b|a then prove that a and b are

associates.

Prove that the relation of a is an associate of b is an 6

equivalence relation in a commutative ring with unit

element.
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