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,» ' ‘ The figures in the margin indicate
full marks for the questions.

. )7 Answer any ten questions:  ~ 1x10= 10
7 \(yj What do you mean by the symmetry
group of a plane figure?

\ﬂ{ The set S of positive irrational numbers
together with 1 is a group under
7 multiplication. Justify whether it is true

or false. |
;l 4
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c : i .
(c) Define a binary operation on' the set:
-~ ./%.

{0, 1,2, 3,4, 5} for which it i
3,4, 5} for which it is a groyp, (k) On the set R® = {(x,y,2): %Y,z € R},

define a binary operation for which it

(d) Let G=(a) be a cyclic group of or

der is a
3 group.
n. Write a necessary and sufficient

condition for whi ko R ) Defi ali f 1 i
i efine normalizer of an element in a

of G. group G.

«Q Product of two subgroups of a group is

e \.,,\ﬁwﬂmﬁ do ,~
C ou mean U% €ven permu- Nmmwb a subgrou St
y pP- ate whether true

taton ? Give an example.
or false.

A / s
&\ﬁ rite the order of the alternatine group
S 5

of d
cgree n. Q State Lagrange’s theorem.

(o) What is Bmmbﬁ by external direct

(@) Let G=S, an
5 and H={1),(13)}. Writ , | :
vw rite: the product of a finite number of groups ?

left cosets of H in G

(A) Show that there is o isomotphism (b Find the order of the wo,nb.cﬁmmos

fr
om Q, the group of rational numbers

under addition, to Q¥ SR \ a b c d e
Zero rational SCMHMO. the group of non- | | 3 uha a b e mu

cation. r's under multipli- B 3 :
() / Sta . /@\ The subgroup of-an abelian group is
/\ te Cayley’s theorem. abelian. State whether it is true or false.
o h.\ Give the statement of third

Let .z
- Lo —> Z., be defi . ,_
xe?Z X 3 ciined by g(x) = 3x, isomorphism theorem.
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; AM\ Answer any five questions :

(g)) Show that in 2 group (G, ),
(@) Show that in group G

o S and leg T=plgl a,begG.
cancellation laws hold. (ab)” =b"a™,

.@\ Show that g group of prime order i

/@d Define centre of a group G and give an
Hm. @
cyclic. ...

example.

(i) Give an example of 2 group containing

/VQ\ Every subgroup of an abe] only three elements.

ian group is
normal. Justify whether i

t is true or () Define group isomorphism and give zn
false. example.
e ] : . : S5x4=20
p e 1 our ﬂm‘ﬂmga N
(d) Let C denote the group of non- & | 3. gmﬂwm ang T

Zero e .
complex numbers under Bﬁmﬁmomﬂﬁw. % P@\ Show ,Q.Hm_ﬁ any two cycles of a
Define $:C - by d(x) = x*

. nite set are disjoint.
, xeC . permutation of a finite set are disj

Show that ¢ is 4 homomorphism ang N 3
oI of m‘mwoﬁ@ G such that HNK={e}
4 i then

(e being the identity element of G, oy
show that Enn.wwmoﬂmn heH,kekK.

2
n\\\\ If ¢ is an isomorphism from a group G

onto a group G, then show that ¢
carries the identity element of G to the
. : S

O

d
Show that there exists a one-on€ mwww
to map between the set of all
on

- ht
: the set of all righ
(/) What is meant by cycle of a cosets of Hin Gand

pPermutation ? Give an €xample. cosets of Hin G.

Contd.
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v/@\ Let G be a group. If a€G is of finite

order n and also a™ =e, then show

ﬁumﬂ n/m. 0

(e) Let fbe a homomorphism from a group

G to a group G'. Show that ker Hmw a i

normal subgroup of G.

(/ I R'is the group of non-zero real

numbers under multiplication, then
show that aw. L is not wmoBoH.on\ to
®,+)-

/ﬁv\ Prove that a cyclic group is abelian.

(h) Consider the multiplicative group
G =4{1,-1,1, —1i}. Define a self mapping

¢ on G which is a homomorphism and

justify your answer.
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(b)

(d)

m\ Answer any four questions : 10x4=40

@ Let G be a group. Show that

{iy/ the centre of Gis a subgroup of G;

@\ for each ae€G, the centralizer of
a is a subgroup of G.

Let G be a group in which
(abP = a3b®

(ab)® = a5b° for all a,beG.
Prove that G is abelian.

Prove that every subgroup of a o%o&.o
group is cyclic. .»Lmo show that if

,AQV# = n, then the order of any subgroup
of .AQV is a divisior of n.

If H and K are finite subgroups of a

group G, then prove R

3
. K| q
|HK|= __MW_LMMA__ Iy

&
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(e)

(9)

.

(1)

0)

prove that the order of a permutation
of a finite set written in disjoin§ cycle
form is the least common multiplgy of
the lengths of the cycles. )

Let G be a finite abelian group and let
p be a prime that divides theorder of
G. Prove that G has an element of order

P.

Let ¢ be an isomorphism from a group

G onto a group G. Prove that—

(i) for every integer n and for every

aeG, dav)=lels

(i) '| a|=|¢(d| for all aeG“.... |

State and prove the second

isomorphism theorem for groups.

Show that the order of a cyclic group
is same as the order of its generator.

Consider the multiplic‘ative group
G =11, -1,1,-i}. Find all the subgroups

of G and verify Lagrange’s theorem for
cach subgroup.
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