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1. (@ 3= & 79 O e
State True or False :

) cG® “RA s e 1 @ “Rew
WIR 2 x 2 PR w’FRD FRAEE
Co1lG | , 1
The set of all 2 x 2 matrices with
determinant 1 with entries from Qis

an Abelian group under matrix
multiplication.
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M) FRT @l AR s
{x" -1=0]xe C} 9B ¢o1G | 1

{x" —-1=0|xe C} is a group under
multiplication.

() 2,% j>033IRT j3I R & 2'q, o 1

~Write the inverse of jin Z,,, j>O0.

(c)mﬁﬁmmﬁwwﬁm 2

Define an Abelian group.

(d) RS @ FYRT {1 AR IWI YIRT
SR IR IS S 9Bt A 7=H | 2
Show that the set S of positive irrational

numbers is not a group under usual
multiplication composition on it.

(e) o9 A A BT (MBS GFF N ST | 2
Prove that identity element in a group is
unique.

| 45
] GL(2,Z7)@[6 S]aﬁﬁ@ﬁsm? 3

4
Find the inverse of [ 6 :] in GL(2, Z-).
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o T @ @51 B G

Prove that in a group G
(abc)‘1 =c¢lplg! Va, b ceG

AT FU A ‘Xg’ ACACF TS (1, 2, 3, 4)
<O ¢ 1

Show that the set {1, 2, 3, 4} is a group
with réspect to ‘ X’

49 MR TR Z, 8T R AR M ]
BT TG T 2

Is the set Zof integers a subgroup of the
additive group Q?

U(10) _centa T =

Write the order of the group U(10).

o FqM @ M6 GI FF, G 961 Bogar® 1

Prove that centre of a group G is a
subgroup of G.
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(d) a9 ¥ @ GI SRS TP H Torab

GRR  J@sam i v T F
abeH=ableH

Prove that a necessary and sufficient
condition for a non-empty subset H of a
group G to be a subgroup of G is that
abe H=ableH.

(S)

(b) (EEER Tooaol TR IR oW FA1 145=6

State and prove Lagrange’s theorem.
el /Or »

4q A, H 9% GI BB W% q be G,
(SR A9 39 @—

(i} Ha=Hb, It 9% iz ab™l € H;

| /o (i) Ha @81 G T T3 w @ e
TE (o5 K U1 | oG ¥ @ n @R ac H. :

ST o6 1 TP Canld 2T 3 e g e

WIS n @IMHI GO S AT | Let H be a subgroup of a group G and

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.

a, be G, then prove that—
() Ha=Hbif and only ifab™! € H;

fii) Ha is a subgroup of G if and only if
ae H.

3. (a) 7 TergaNGa i R | oM M @ H B
G 53 e Tt W e Gwwa TR 4. (o) TR ERRA R OR SR foa
-1 _ =
gHg™" =HVgeG. 1+4=5 Give an example of a non-commutative
ring.
Define normal subgroup. Prove that H is :
a normal subgroup of a group Gif and ' '
only if gHg™! = Hvge G. , (b) «b1 Re3 I (e wigem famn o 1
. Define unit element in a ring.
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() o T @ R @I S oS A%w R R

(c) <01 SERTTH ICRR BRI T 1 | qr o el | 4
Give an example of a subring which is Prove that any finite non-zero ring R
not an ideal. without zero division is a division ring.

(d) oA T @ RS 47 @M @, bI IR 2 k-

Prove that for all a, bin ring R *
al-b) =(-a)b = -ab '

fe) (ST @ Z,, TR TR W | 2

Show that Z, , is not an integral domain.

() o919 34 @ 961 R RI TPEfR S=¢, R
Bk 2’3 1t 9% w3u@ I a-be S I
abe SVa, be S. 4

Prove that a subset S#¢of aring Ris a
sub-ring of Rif and only ifa-b€ S and
abe SVaq, be S.

(g) a9 ¥ @ RR&Q R e 1 wizke= A
"% B3 FT A+B b1 RI wife =

TS A+BA A W¥ B [ELLE WEee IN

| 4

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