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1. (@) o G Pre B
State True or False :

) s oF e R 1 g sRow
WA 2 x 2 I T TR
ColrB | 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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(i) vn#m "i?‘f aife AT

{x" ~1=0|xe C} 91 ¢% 1

_ 1
{x" -1=0|x€e C} is a group under
multiplication.
Z,® j>07 I j3 R B 29, foran 1
Write the inverse of jin Z,,, j>O.
FIRMCT o167 75 o | 2
Define an Abelian group. i
(S @ AMRT {9 AR I® 4TRe f
WOARTH TR S S b1 ¢ T | 2
Show that the set S of positive irrational |
numbers is not a group under usual
multiplication composition on it.
o TN @ <1 (MBS T e & | 2
Prove that identity element in a group is
unique.
4 5
GLR2, Z,f® [6 3] T R R 239 3 |
| 4 5 |
Find the inverse of [ . 3] in GL, Z,). '
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(3)

(@ oM T A GBI T G : 3

Prove that in a group G
(abc)'1 =c b la'Va b ceG

(h) 2T T @ ‘Xg® TCF T (], 2, 3, 4)
a0 ¢o1G | 4

Show that the set {1, 2, 3, 4} is a group
with respect to ‘X5’.

2. (@) IS TRIN TR Z, IWX SRIF Q@IS 5B R
o1 AT T ? 1

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

(b) UQL0) ¢I63 7 et 2 1

Write the order of the group U(10).

(c) oT9 I @ M6 GI T, GI 901 Toparp | 3

Prove that centre of a group G is g
subgroup of G.
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(d) =T FN @ GI RS TPRS H Topand (b) ER T S IR FA 145=6
QRN oAy i TS TS

State and prove Lagrange’s theorem.

o o)1 /Or
Prove that a necessary and sufficient :
condition for a non-empty subset H of a @q-xq, H 45 G T AF g be G,
group G to be a subgroup of G is that (o8 oo 9 G— .

abeH=ableH. -
() Ha=Hb, s oF IR ab”! € H;

aqbeH=ableH 6

s/ or | ~ () Ha @1 GT TR X3 W = fice
S8R (oY e ) oM 9 @ n Q@I acH.
S o B v (oG 2T A WF I I

Let H be a subgroup of a group G and
a beG, then prove that—

Write the definition of cyclic group. Prove i Ha _ Hbif and only ifab! € H:

that a finite group of order n is cyclic if
and only if it has an element of order n.

S n @Y 9B Bomm AT |

(i) Hais a subgroup of G if and only if

ac H.
3. (@) ey Bopesa 3
cen 791 | 99 F @ H <ol -
_ e R GBF TR fin
G o6 wfSery Bogars o W «IAG M 4. (a) FRACH R :
gHg™! = gy gea. 1+4=5 Give an example of a non-commutative
Define normal subgroup. Prove that H is ring.
a normal subgroup of a group G if and
only if gHg™! = Hvge G. (b) &5 Req @ T et R 1
Define unit element in a ring.
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(6) .

I SN S A4 R R
n emaFmaR
(©) <o wREE @A TR Targe | 1 PN 4
< g s ' : - i R
Give an example of a subring which is Prove that an.y. f:m:e-:s r;o:i vzi:::nr:ngg
not an ideal. | without zero divisio .
(d) o1 I @ Res 7 TCEA @, bI IR 2 | . * kK
Prove that for all @, bin ring R
a(-b) = (-ajb = -ab
(e) (ST QA Z,, Tfowe O 72 | 2

Show that Z,, is not an integral domain.

(N 299 30 @ @O R R Trmf® S=¢, R
Tk 2’7 M WF TN M a-be S W -
abe SVq, be S. 4 }

Prove that a subset S# ¢ of a ring Ris a
sub-ring of R if and only if a~be S and
‘abe SVa, be S.

(9) =13 A RR& R e w1 wifems A
SF BY FT A+B B RY R =

TS A+BA A 9F B DT wu$E IR

| 4
| P'rove that for any two ideals A and Bofa
| ring R, A+Bis an ideal of R containing i
; both 4 o _ 4 SEM FYUGP MINMTH4
) 1440
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