[TH-E CENTER OF A GROWP

Let G be any group. Then we well define
the Center of G, denoted by Z(G)
a8 follows :

?CG):{QGG,GSC=OC0. Vocec:_]

In o{:heerrds, ZC&) conscsats of alf
elements of G, that commutes wcth
every element of G.

Then ZCG) ¢® & Subgroup of G.

Pl"oo,f:
Ecrst e € 2CG) becouse € (ud elmt)

Commute weth ﬁny elmt oj G. Thes ¢s So
because €x =xe€ (=x) VX EG.

P # 2Ca)
Clearly, by defn of Z2(&) 2Z(Q) C &G

d# 2CG) S G



Now let a,b € 2(G) be ﬁrh‘\‘:rnry
Want to Shew ab™ € Z(G)

Scnce 0.6 Z2Ca), ax = xa VYx€G (o)
Scnce be FCG), bx = xb V¥V €& ——p)

To Show ab™ e ZCG), NEED To SHOwW THAT

@b')x) =z x(ab™) VixeaG.

So, let xe G be arbitrary

. (ab™)x) = a(b'x)
= a(xbr) Cbyep) Flxaxb™)
s (@x) b
= (ea)b? (“by), ax=xa)
= Xx(Cab™)

- (@b')x = x(ab”) VWxeq

Alse ab' € 6 Clearly.
« By definction of zCG), ab” € i.'C'G)
Vo, be 2Ca) ab'e Z(G)
* By definctvon of a subsroup_, Z2CG) <& G

Q.E.D



