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1 Abelian Group — A group (G,*) is said to
be aabeliangrouplf xxy =y *xVx,y €
G under given operation *.

1. (z,t) is abelian?
2.(Q,+),(R,+),(C,+),(Z,,+).

3.(Q7 ), (R} -),(Cp *)

4. 7"

5. (N,-) is a abelian group or not?

Note. If every element of G has self




= GL, (F) is abelian?




Group and Abelian Group

Property Explanation
Group| . Closure a,b € G,then(a-b) €EG
Associative a-(b-c)=(a-b):-cforall
Abelian - ab,c €.
Group o ldentity (a-e)=(e-a)=aforalla,e €
element G
< Inverse (a-a’) =(a'-a) =eforall
element aa €G
== Commutative (a-b)=(b-a)foralla,beG




Example
Question:Is(Z, + ) a group?

Solution:
Z={.,-3,-2,-1,0,1,2,3,...}
CAIN Property Explanation Satisfied?
Closure Ifa,b€ G,then(a‘b) € G.

Associative a‘(b-c)=(a-b)-cforalla,b,c€G.
Identity element (a-e) = (c-a)=aforalla € G.

Inverse element |(a-a’) = (a°-a) =eforalla a’ € G.
(a-b)=(b -) ralla,b € G.
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Commutative
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= SLn (F) is abelian?




Q. IF G is a group of even order, then it has
an element a + e, satisfying:-
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Q= S§,, is abelian? (under Composition)

O(q)=7|
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Q- D, is abelian?




Cyclic Group — A group G is said to be
cyclic group If 3 an element a € (G, such
that every element of ¢ is generated by a.

G=(a)={a" | n€Z}
L’Qn; Qta+a+aiarar - =

N
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Theorem 1 - A finite group G is cyclic if and

only if it has an element, which has the
same order as that of the group itself.

0(G) =0(a) \& ‘LE)‘G
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Q- (Z¥ is cyclic? {5

7 = {o'+|*2+31 ‘1_______ ;
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Q — How many exactly generator of Z ?
(a) Exactly 1 ( Z,+)

() Exactly2 >< 17 <17

(c) Exactly 3

(d) None of these




Q) IF Group G isfinite )Jand 0(a) = 0(G)

Then Q€S

(8) a is not be generator of (

(2) a is need not be generator of a
(d) None of these

G = 29 {9“ 3} SGA




Q.If0O(a) = 0(G) Then
tg’) a is generator of G
VA4 @) a is not be generator of ¢




Subgroup > ¢ # HCG is said to be
subgroup of .

If H is itself group with Binary operation
defined on (.




Q. nZis subgroup of Z, whenn € 7 ?
(a) nZ is not subgroup of Z

(b) nZ need not be subgroup of Z
(c)nZ is subgroup of Z

(d) None of these




