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(1)re€H Ae€K=e*e=c€ H*K
~ H*K #6
And let Xx€ H*K = x=a*b 3 a€H €G and be K& G
=a€G A bEG ’
=axb =x€G

~H*K €G

(2) Let x EH = x=x*e € H*K
=»x€ H*K
s~ HEH*k

Similarly K € H*K

3) (=) suppose (H*K,*) is asubgroup of (G,*) T.P. H*K=Kx*H
(l.e.) H*K <€ K*xH A K*H <H*K
Let x € H*K =>x =a*xb 3 a€eHAbEK
Since H*K is subgroupol‘(}ﬁx_lé H*K
Let x7!=¢ *d>c€eHAdEK
x =(x~1)~1=(c*d)"! =d~!*c

#x = d 1xc"1€ K*H

—-lad—l ceK /\C_le H

~H*KC<SK+*H
K*H € H*K (H.W.)

(<) Let H*K=K*H T.P.( H*K,*) is subgroup of(G.*)
H*K# ¢and H*K <G (by 1)
Let x,y EH*K T.P.xxy~leH*K
xEH*K =—>x=axb 2a€ H Ab € K
yEH*K =y=c*d 3c € HAd €K
x*y 1= (a*b)*(c*d) ™!
—(a*b)*(d~1*c™1)

=ax(b*d~1)*c~!
e e N
€K €H



~(bxd~1) *c~le K*H=H*K
~(b*d™?1) *c~le H*K
=3 pe H, ( €K 3 (b*d™ 1) *c™! = p=*(

~ax(bxd™1) *c~! =axp* £ eH*K
cH €K

_°,x*y—1€H*k
~(H*K,*) is subgroup of (G,*)

(4) If (G,*) is commutative group, then (H*K,#*) is subgroup of (G,*)

Proof:H*K#dand H*K G (by 1)

Let X,y EH*K T.P. x*y—leH*K

xeEH*K = x=a*b 3ac HAb €K

yEH*K =y=c*d3ceHAdeK

x*y 1= (axb)*(c*d) !
=(axb)*(d~'*c™!)
=(a*b)*(c~1*d~!) (since G is commutative)
=ax*(b*)*d " !(* is associative)

=(a*c™1)*(b* d—1) (* is commutativeand associative)

~x*y~1le H*K
~(H*K,*) is a subgroup of (G,*)
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