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B. Sc. (Sem. V) Examination
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Mathematics : Paper - CCMAT-501
(CGrowp Theory)

Time 3 Hours] [Total Marks 70

Instructions : (1) All questions are compulson
() Numbers to the nght indicates the marks
ol each question.

| (a) Show thgt the set of four transformations 6
Iy [y f+. [, defined on the set of complex

) S, 1 i
munbers as, SH2 -2 DR - = fpam -

torms a e abehan group of order four wr
ter composttions of functions

OR

(a) ¥ /{15 a subgroup of a foue group G then 6

()
prove that ()

(b) Attempt any Two 12
(1) Define order ot an element of a group G If’
a anv element of group (L then show that

() (a®y- ). lor some mteger K
(1) 10 eXa)  nand pas prime to n. then
(Nal') — n
(2) IfG = (Z, +)and H = nZ, then obtain all
right cosets of H in G and find the index
ot i G

AR _19¢ .‘
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(3} State and prove the Euler's theorem I P
s an odd prime then show that
L I L PP ymoed P

2 (a) Define Normal subgroup If a cyclic subgroup 6

H ot a group G 1s normal in (i then show that
any subgroup of G s also normal m G

OR

() Define the term Permutation' Prove that out 6

. . n!
of ! permutations on n symbols, — are even
n! )
and = are odd permuwations
‘_/‘,b’) Attempt any Two: 12

(1) Define Transposition and Disjoint cvcles
Prove that any two disjoint eycles in 8, are
commurtative htips://www.hnguonline.com

{2} Let N be a subgroup of aroup G such tha
a’ e N.Vue(;,. then show that N 1s
normal subgroup of (;

(3) lLet ¢; = (" -10} and

\ f ’
G :{( uh ’].I’a,hER.uz + b “”’1 he
-h ¢

* |
two groups under multiphcaton Define

o a b
[ G-rii by ”“_T[J: 1 for

o,
Z=a+heC -0} then show that /s an
1somorphism
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A Anempt any Fow 16

3w e -{d} v n finte cyehic group with 7
(I I« s any element of group €5 s the only
(NG e Prove that for every posttive divism element of order 2 then. show that «e(,
, commutes with every y e,

‘n H - " byroup of 3
moof n. a 1S A unique subgroup ! (2} Solve 71225 © yimod 10)
ol order m

(3) Show that ! E-“:-.|-:.
OR ‘

S D I DT T (T O B T I

. : o - 6 e bl
(a) Let € (£. t) and (7 ["n* L be two where - . O 4802 08 2 9 o« 1 o x|

as 15 an odd permutatton. Fid ¢ ()

Eroups Define a mapping b=l |
¢{*]=|“-ﬂ' €(i. then show that d 15 an onto ' (4)  Show that every somoiphic image ol a evelhie

. . wroup 1s cvehe
X . duce
homomorphism With kernel Ky = n7. Deduc

(5) Give an example ol a fimte abehan group of

that %;f . (zrn\“n] order 1‘“'.". which 1s not C}-'Cllc
' 12
(b) Attempt any Two
(hy I Gz jelis aogroup having no proper
subgroup. then show that ¢ 1s a cyche
group of prime order.
(2) Prove that every subgroup of a cvehe group
s evele
; https://www.hnguonline.com
(3)  Show that if (715 Q cvelic group of prime Whatea @ 9300930012
order. then o homomorphism ¢ (r—=0"s Scnd your old paper & get 10/
P =T g UoE st st 10 s 9,
either an isomorphism or ¢(a)=v . for s
: Paytm or Google Pay &
cach wetr. :
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