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Note — Section—A is compulsory. In Section-B attempt one

question each from Units—I, II. I and IV.
@ue-31 wtEE €1 @ue-a & gork e LI
A IV ¥ UH-Tsh T w1 SW I
Section-A (FUE-3N)
Compulsory Question (fqard w9A)
I. (i) Define order of an clement.
fdt @ & HA H TRIEE FISU
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(i) Prove that every cyclic group is an abelian

group.
fog Ffu R yOw ST G T UAfeEd
HgE o

Gii) If G is an abelian group, then prove that

CiG) = G.
afe G uF wAferA gqe &, @ fag wifse &
@) =G

’(iv) If ¢ is an identity clement of a group G, then
{e} is a subgroup of G.
afz ¢, TH WE G H TF TeA a €, A o),
G # UH ITEHE Tl

(v) If H and K are normal subgroups of G, then
HK = KH is normal subgroup of G.
afc H 3R K, G & @HG S99 &, @
HK = KH, G % Q¥ IT9E 8l

CH-183 (2)

(vi) Let fand g be homomorphism from [: G —> G

Show that H = {x € G : flx) = g} is a
subgroup of G.
HH efifse fF iR ¢G> G @ W‘T?ﬂ‘%l
fag e fF H={x e G : flv) = g}, G
H TH STEYE Tl

(vii) Define Ring with Unity. .
fir @1 g & @iy wfefi wifs

(viii) An ideal T of a ring R is a subring of R. Is
converse is true ?

f R &1 satede 1, R &1 39t g1 @ faeim

9 § ? I%8=16
Section-B (WUS-9)

Unit-1 (3&TE-1)

(a) Show that the set of all positive numbers under
: i y ) ab
the composition defined by a*bh= o forms an

infinite abelian group.

CH-183 (¢3) Turn Over




3

CH-183

(b)

(a)

(b)

fag =ifsu % a’;’.l):% g uftwfud 9529 &+

R ~ . L > 4, (a
HATTT HYT YATH: HEATAT Rl HH=F4 Teh 3Ad )

TIfeT . gHE SAE €
If G is an abelian group, then ' (ab)' = ‘ab”,

holds for all «, » € G and for all n € L

4 G uh Al wE ¥, @ (ab)! = o'b" W (b)
a%ma,be(}ﬁ'{ﬂﬂ}nelﬁﬁfi‘ﬂ{m
e 7,62

: : . Xl
Prove that all matrices of the form [\_ \},
where x is a non-zero real, is a group w.r.t.

matrix multiplication. 5. (a)

mﬁﬁqﬁsﬂmxaﬂﬁnﬁw[l ‘J

X

Az FTER TH U9 T, S x TH Wy

arfas 2
Prove that a subgroup of a cyclic group is (h)
cyclic.

fas #ifeu % == i =1 % s1age =75

AR %) 7,6%
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Unit-IT (3%3-11)
If H and K are two subgroups of a group G,
then HK is a subgroup of G iff HK = KH.
afC H 9 K tF @98 G & o1 37E §,
HK. G %1 U% 37998 & 4t HK = KH|
There is one-one correspondence between the
set of left cosets of H in G and the set of right
cosets of H in G.
Gﬁli%mﬁﬁﬁz%ﬁzaﬁIGﬁH%?{lﬁ
FEE & F2 F AW UH-UF EER P 6,7%
State and prove Lagrange’s Theorem for finite
groups.
fags =ifau
Prove that centre C(G) of a group G is a

subgroup of G.

‘ fag wifse f& fvdt o G =1 % C(G). G

F TH ITEYE T a6
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Unit-I1T (3&TE-111)

6. (@ A subgroup H of a group G is a normal

(b)

7. a)

subgroup of G iff ghg™' € H for every h € H,
g €G.

& G #1 T 39998 H. G &1 U& HHA 3TH9e
¢ AR ghg'e HUS® heH, ge G & fomuy
Prove that a subgroup H of a group G is

normal group ifft HaHb = Hab Va, b € G.

fag #ifsT fF 98 G #1 & Svage H 99—

e € ARl HaHb = Hab Va, be G 6Y4,7

Let G and G’ be two groups. If f: G = G

~is a homomorphism, show that the Kernel of f

is a normal subgroup of G.
TMGIMGIAaRdTIaRf .G 0 =
e ®, @ fag wifew & 1 w9a, G &
TH T 399 B

CH-183 (6)

(b) Prove that if for a group G, f: G > G is

(a)

(b)

given by fi5)' = »*, x' e G is an isomorphism,
then G is abelian group.

maﬁﬁqﬁﬁqﬁﬁn‘@WG,ﬁG'—)G,
Jx) =%, xe G g wfwfum s TR &

@ G waferm wgg ¥ T.6%

Unit-IV (g=tE-1v)
Prove that the set M of all n x matrices over
reals is a non-commutative ring with unity, with
zero divisors under addition and multiplication
of matrices.
mﬁmfﬁ?MH‘lﬁnxnﬁﬁ'@'ﬂWW
@atﬁua,@ﬁgﬁm@m,wquw
%ma,ﬁw—@ﬁaﬁnﬁa?{ﬁﬁ%l
Prove that every finite Integral Domain is a
field.

s =i fa v wifim i @i o

Fies & 7.6%
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9. (a) The centre of a ring R is subring of R.

ww f&1 R ®1 &%, R &1 @aftn ¥

(b):2 Eet I, and I, be two ideals of a ring R. Prove
that I, + I, is the smallest ideal of R containing
LUl
g efifsg 1, 3R 1, uF f1 R & &1 aprfeaey
%lfagaﬁ%rqﬁﬁll+lz,Rﬁm?§m
safeda & fad 1, 01, ) 62,7
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