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

1. (z,t) is abelian?

2.(Q,+), (R, +),(C,+),(Z,,+).
3.(Q1 ), (R -),(Cp )
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5. (N,-) is a abelian group or not?

Note. If every element of G has self
' I lan, but converse _
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Group and Abelian Group

Property Explanation
Group Closure abe€G,then(a-b)€EG
Associative a-(b-c)=(a'b):-cforall
Abelian a b, c €.
Group Identity (a-e)=(e-a)=aforalla,e €
element G
Inverse (a-a')=(a -a) =eforall
element aa €G
Commutative (a-b)=(b-a)foralla,b e G




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-a)foralla,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:-

[UP PGT]
(a)a® =e

(b)a3 = c

(c) a’ =

(d)a’ =




Q= §,, is abelian? (under Composition)




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 G is generated by a.

G=(a)={a" | ne€Z}




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)\&acG




Q- (Z,t)is cyclic?




Q — How many exactly generator of Z ?
(a) Exactly 1

(b) Exactly 2

(c) Exactly 3

(d) None of these




Q) IF Group G is finite and O(a) = 0(G)
Then

(a) a is generator of G

(b) ais not be generator of G

(c) ais need not be generator of a
(d) None of these




Q.If0O(a) = 0(G) Then

(a) a is generator of G

(b) a is not be generator of G

(c) ais need not be generator of G
(d) None of these.




Subgroup 2> ¢ # HCG is said to be
subgroup of G.

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




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

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

(d) None of these




/0‘3 \j. If a is generator of cyclic group a then
-1 s also its generator.

(Z'f> :rﬁaaaﬂuwammm%a’ra-lm
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"i) = Every-cycllc group has two and

only two generators.
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e Every subgroup of a cyclic group is also

cyclic. — ¥
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e Any group of order 3 is cyclic.
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* Sub-Group (39H#g) — Any non empty sub
set H of a group G is called sub-Group or
complex of a group.

TUE G &1 Big ft IR-Weh IuagE H
WYE T SUHHE U1 HPd eI ¢ |

Lzd-00.. 439 \%IQM ( ‘
7901234, = Z-I- $ Q@ Sheup.

L= Q'v\-’) (ZT) :5 N a‘rw? . /

234
\/ b Sgeip










Q -~ Rationa) e
(Q,*) I8 @ ghovp.
4 sy ed's (§,+)is @ pubgreup
4xl=1 - JqéZQ ‘8+iéqgub(;fovpo{ 1



J “ | - 4 .I ....--. ; l'; I:.I:. q_r.-_ ";;—II'{. | r.'.. ? . - ..::‘..II. II Il .' : ,'i -. | I .?- . .' . .] I. I.. . ‘ \: ql I "II-L -_ m -
- ol 4, - £ | ,;-* . ' e 1i |

S

e Proper and Improper (or Trivial)
Subgroup:

If order of a group is at least 2 or more than
2 then it has atleast two subgroups which
are:
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The above two subgroups are known
as Improper or Trial subgroups.
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A subgroup other than these two is
known as a proper mSUbaﬂoup
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1.1f group G is asubgroup Handa € G,b €
G, then:

tr%m%%wmqg HE 3R ac
G,beEGeg,dl:
W)a=Hb < ab€eH
(Ha = Hb © (ab)™' € H
& Ha=Hb < a'beH
<) Ha=Hbeab ' €H
(V) Hb= Hbg
-\ _




2.The Identical element of the relative
group of G = {2,4, 6,8} with respect to

/\ ~multiplication modulo 10 is:
) X ._|9_ R mem ey H G={2,4,6,8)
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3. The Generator of the group (Z, +) is

THE (Z,+) BT AR &

(a)0and 1

b)-1and 1=
(c)0and -1
(d) Generator doe not exist




Cﬁ) =G 4. A Generator element for a MultiElicative
group of finite squares

Q‘{‘ 1213 h .51 G} {1,2,3,4,5, 6(mod7)) is:
uffira &t (1,2,3,4,5,6(mod7)) & TUIH
e & RIT T oI Rex a9 2
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5. The multiplicative group {1,—1,i, —i} is
a cyclic group, its generators are

OIS TYE (1,-1,i, -i} T T 9YE ¢,
TP TNeY 8

(x= -1 (2)1and i oG)=4
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6. The order of the element (—i) of the
multiplicative group G ={1,—1,i, —i}is
OIS THE G= {1,-1,i,-i} & dQ (-i) P
5
(b)3
(c) 2
(d) 1




7. The number of generators of a cyclic
group of order 10 is
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9. The number of Generators of cyclic
group of order 8 is:
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13. The order of the group S4 [symmetric
groupl]is

HYE S4 [GHIAT GHg] FTHHA B

(a) 12

(b) 16 <S4—> = Yl= Uxdxax)
(c) 20 : ':.2_“



14. The generators of a group G =
{a,a’,aa .a .,a° = e}are
e G = {a,a’,a’,a*,a°,a° = e}&
el &
(a) a and @®
(b) a® and a*
(c)a® and a@®
(d) a® and a3




15. Let G be an infinite cyclic group, then:

HE YT G T 3d I 1d 99g &, a:

(a) G has in finitely many generators
(b) G has one generator

%rs has two generator

(d) G has three generator




