Definition : A non-empty set G together with a binary operation * is called a group if the
following conditions are satisfied :
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(1) Closurelaw:a*b € G,Va,b € G
(i) oTmer ¥ : a*beG,vVa,b€EG.

(i1) Associative law: (a*b) *c=a* (b*c),Va,b,ce G
(i) @A™ f&fE: (a*b)*c=a* (b *c),Va,b,c€GC.
(ii1) Existence of identity : There exists an element e € Gsuch thata*e=e*a=a,vVa€eG.

(iii) SEwET Ay : AF6 TIME e€ G A YPE (Id a*e=e*a=a,Va€E G 2T

(iv) Existence of inverse : For any a € G, there exists an elementb € Gsuchthata*b=b*a=e

(iv) fT7dieg II¥T : @ @9 a€C a7 & A6 ©IWT beCAa YFE @Fa*b=b*a=e
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where e is the identity element of G. Here a is the inverse of b and b is the inverse of a.
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N. B. 1. When the operation * is addition then the group is called an additive group.

2.When the operation * is multiplication then the group is called a multiplicative group.
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[Let G be a nonempty set and ‘o’ be a binary operation then (G, o) is said to be a group if and only if it satisfies the

following conditions:]

(i) Closure law (9%l &) :a*b € G,Va, b€ G

(i) Associative law (SRS f&fE) :(a*b) *c=a* (b *c),Va,b,c€ G

(iii) Existence of identity law (S(®W®d VY 4% ) : There exists an element e € Gsuchthata*e=e*a=a,vVa € G.
(93 TSIV e€Ga VPR (I a*e=e*a=a,Va€eGC2I)

(iv) Existence of inverse law ( IEREICERC faf& ) : For any a € G, there exists an elementb € Gsuchthata*b=b*a=e
@ (FF a€C a7 T I35 TAMY beG I VFE @ a*b=b*a=eq, (TN e N G I7 A©F S|

v. Commutative law (@53 f4f¥):va,beG=>aob=boa

GHIRAV:G; = {1, -1} R (G4, -) IHIC WITIA 55|

CRRAYV:G, = {1, -1, i, -i} ZCET (Gy, ) AP0 SIS BV

OARAV:(R, +), (Z, +) TOIH I35 SCIAT B |



2.1.4 SFTAS @ (Order-of a Group) . [NUH-1%f
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[If (G, ©) be a group then the number of elements in G is called
order of the group (G, °). The order of the group (G, °) is denoted
by O(G).] :

- Swr=md: (G, ) = §1,-1,i, 1} da—celam4w¢reo(G)—4 |
TvtERct: (Z, +) =f;-4:+3; 2221, 0,1, 2,3, 4, .2} SFTAT @ S

- =ik O(G)=o |
2.3 Sﬂﬁff&f“’f (Finite Group) '
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[Let G be a group. If it contains ﬁnlte number of elements then it is
_called a finite group ] '

B AETLE Gy =41 51 ) T (G, )aasi%wﬁwawn
CBw @ Gy = {1,-1, i; 1}W(G2, )aasﬁ:ﬂﬁtmm: '

2.1.6 AN 2F+ (Infinite Group) .
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[Let G be-a group. If it contains mfimte number of elements then it

1is called an infinite group. ]
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