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1:cancellation laws in a group
Theorem _

3 . . Hfa b, ce G, then
(1) ab =ac = b= c(leﬂ: cancellation law)




p = ac. - Q)
in G. Multiplying (i.e. applying the
.des of (1) bY a’! on the left, we go,

-'d'l (aC)

proof : (i) Given that a
Let a ! be the inverse of a
) both 81

roup operation
? a’l (ab)

. b

which by associative law become 1
(ala)b = (ala)c.

a = e, the identity in G, we have

by postulate (Ga), a’
eb = ec.

we have eb = b and ec = C."
art of the theorem is

Since

Now by postulate (G3),
Therefore we get b = C and the first p

roved. . ey '
5 ' . , .. (IL)

(ii) Given that ba = ca. ,
Let a! be the inverse of a in G. Multlplymg both sides of 11

by a! on the right, we get
- (ba)a! = (ca)a!

= blaa’l) = claa’!) [by postulate Gj,]

[by:postulate G,]

we=> i -be:=-ce
b=c [by postulate G;]

Theorem
The |dent|ty element in a

group is unique, ... . ..,

Proof : Let G be a group and let'e be an 1dent1ty elernent

] v-' £
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We have to prove that e is unlque
If not, suppose =4 be another 1dent1ty element‘ln a group G.
Slnce e is.-the 1dent1ty element of G, therefore

3 . s



Similarly since ¢ is the identity element of G, therefore
ac' = ¢'a = q 12

for every a ¢ G.

Since the equation (1) is true

for every a ¢ G and since ¢ ¢
G, therefore putting a = ¢' in (

1) we get ,
ce=ee =¢ .o (3)
Similarly putting a = e in (2), we get

ee’ = ee=c¢e ... (4) .

Hence from (3) and (4), it follows that e = ¢ which means
that the ldentity in a group is unique.

Second Method : From (1) and (2), we have ae = ae’. Therefore
from the cancellation law e = ¢'.

Hence the identity in a group is unique.

Teorem |
- The inverse of an element
In a group is unique _ .

L33

Proof : Let G be a group Let a: be an element of G and let
a! be its inverse.

We have to prove that al is unlque If not, suppose a' is
anoi;her inverse of a.

Since ! is the inverse of q; therefore
aal =ala=e | £ (1)
Similarly since « is the invei-se of a, ‘therefore
aa’' = da = e \ ey (2)
where e is the identity element.of G. | -
Multiplying (1) by a’ on the left, we ge\t |
daal)=ae =a = % ' - (3)
Multiplying (2) by a! on the rlght we get

\ _
(@a)al =_ea‘1 = g fr = .- (4)
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But by assoc1at1ve law
d(aa’)) = (@aa’
Therefore we have from (3) and (4),
I . a—l . , 3 ;
Hence the inverse of an léléﬁlent ln agroup is ﬁniQue
:econd Method : From (1) and (2) we have aa’ =
herefore from the cancellatlon law @’ = a‘l o

Hence the i Inverse in a group is unique.



