Mnigueness

Videnfity:For aeG fixed, go=a = g=¢ because (ga)o'= glac") = ge = ¢ and aol =e.

* moreg jcﬂerally? OFerd+hn in G is cancellative: oab=ac = b=c

a-l, dl-

“inverses: ab =e = b=g
'brqd(e‘f’ing: Q" Gy, well o{b?ined, indePeno(enJr of \:racl(e’r{ng
P! Tnduction on n. n = albd) = (ab)c by def

nxy: Show every bmckeerj e%uo\ls (( ((o105)65) Yo, ),

albo) - L«)()

99

(ab)c
S rewrife as JeﬁreJJ by induction. O
Q. (aa,) = ?
Def: 0" = a0 for nelN (s0o a®=¢) and o" = &0

Lemma: o5 = oo’ for rseZ. O
Warning: *Darit write 7 .
- (ab)" # "B i gereral
Subgcoups 207
Q HsZ = H="
Propi H=dZ for some deZ.
P H={o} = d=0 V

Assume IHI > 1. Pick deH with 4#0 and |J|- WLOG d >0

Claim: H=dZ. Pf: - dZ cH: deH = d+ J+ +J H
N *HedZ: Given meH, it m-zo{w with 0 ¢r<d-1.
W A e 4 Then qeH = r = m - g ¢ H

= r=0 U

Eq YZ+6Z = (y,6> 7
\
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Cor:

The odder of o is |al = [<a)l. = {““

= smallest subgroup containing 1 and

= fali+p6 ] g7},
But 4,67 # () and (4,6 #<6); {4,6)=7
For abeZ, {o,b) = {ged(a,b)).
PL:{ab) = {dw(;l; | o(,@eZ} =dZ by Prop.

= 0{|a ond o’|[a

Bu+ 5! = o(DH’(SlD ‘For some o(,ﬁez)

so 0(I|a ond o'/|[a = oll|(om+(gb) =,J O
D_e#: In a jroulJ G, the clyc|r'c Sul:jrau,lo 3€nem‘|’eo( 1:7/ acG is {a)= {POWers o-p a]

neZ},

EoTn G=0F, a=3 = (D =1.,%,%1339.]
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Pf:

a=e = |a|:?‘

lal = oo.

| 2 3 4 5
Ta G = 55—1 a= (|3"|)(35) s cxcle notodion for | ] I 11 J )
'-[p.'s’ 5
|a| =7 o d @& & o N a

e a (43) (A8) (134) (43)(as) e

{neZ|q“=e} < Z, so t s JZ -For Some, o{é|N.

'0(=0 & |al = oo,

o{ >0 & |a|:CJ & o{ is the smallest \DoshLive infejer with d=e.
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Wl,ﬂES = am+n - aman —ee =@ = M+H€S_

meS§ = a"™

Now a"=qr & "
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