
Recall :

Thy Sps HI G , KQG, G-- HK , and Hnk
-

- {es . Then

GI Hot K = {Chik) / HEH, Kek} .

proof :

i
.

Show every element g.EG can be expressed uniquely

as g
-

- hk where he H and KEK .

2
. Define g : G → Hot k by 4cg) --

and show y is an isomorphism .

qchk) = (h , K)
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proof of lemma :

HE G
,
Ks G ⇒ hkh

- '
e Kh

- '
k
-'
e

so (hkh
" Ike

and h (Kh
"
K) c-

But Hnk = so hkh
- ' k
"
=

.

V

-

Now
, for step 1 of proof of theorem , let gEG .

Since G -- uniqueness proof
←a

suppose g = (NTS : h. - ha , k, -- ka) .

Then h
,Kiki
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↳ elts of Hand k commute.
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By the lemma , h
,
commutes will all elements of K ,

so this becomes

(

Thus K
, ki

'
=
=L

since Hnk = { e5 .

Therefore and .

/

Now
,
for step 2,

Define map

g : G→ Hot k by

9cg ) = 9C ) -- Chik) .

since every element of G can be written uniquely as
-

a product g -- hk, g is a well-defined function on G.
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Nts : g an isomorphism : l - I
,
onto

, operation - preserving.

I - l : Sps 4cg ) = qlg ' ) -- Chik ) .

Then

onto : Sps Chik) C- Hot K .

Then Chik) = and HKEG
.

operation - preserving :

4cg , ga) =

=

= (elements of It and
k commute)

=

= (operation in Hot K)

=

g-- hk -_
g
'
.
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Nhk)
r

q ( (h,k, ) (hzkz))
-

qlhikihzkz)
←
lemma

- -

qlh.hzk.kz)

(h.hz.k.kz) (apply g )

(h
, ,k,)(hz.kz)

gig , )9Cgz) (gi-h.lk
, ,gz=hzkz . . .
defnofcl) .


