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in the cyclic subgroup <o> iy equal 1o o(0)
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1 W2 VDJRINE O(U)= K, 50 U'=C DUT Q'#e JOr |$,€k-]
> so A= {Q'QJOR' ey O‘kj}'

all of these QIQMAUEQ dbtmct : Qd\embe, for I<7<js ke~
— o= a0’ =070) > o7z » jHgk-)mpovible
we_now show thot eveny element cr, <a> 45 on the |ivt
q" = &qk"\ ) where Gt e infeyers, 0<r<k-|
= Qr
so JAl= o(® =k e
{idagume 0(0)=00,meoning. ai+e for all 1>0. |
ifoi=al fori<). e=a’"l, impoyible
s S0 B'Q"\QI\TA \7'] A:{ e’_()' Q): ","J(})'eW ajLO{DTmCT/
[Al= v(0):040 ' ‘

M3aed: let ( be gmuP cmof let cel. SU/’./?_OJQ, a"=e.whese n i) e
_Positvé integer, then o[ p.

o Lagrange Theorem:
Jetﬁldz&e finte Group ; dnd let H be ﬂ-s‘rﬁﬁngp of G- then
HI 1l
aﬂi ziﬂc‘y'e‘zﬁﬁ.z'kzﬂ']#a%"c-T?"_&f‘_nas;‘Eﬁé H [Hx Hy |-
KNG KT clement heH <G, Mo [
Hf1 IR x€ G, T Hx - i
RTFAEA: (0 By FTRHIERE o oy |-
(i) Hy = Hy or Hx N Hy =¢
o, MIG)= kIHI. f’ﬁ‘j"/\ H] 1)
ﬁﬁ’ﬁ(f’] @51”/’“22‘( .
for x€Ce.define Hx= {hx Lh€H] = [hx bt~ i %)
. this s a subset of Cu. colleol o ight coset of H.in (¢
th for ony x€(, we htve IHet=dHl . 7
by dontiaoliction: i hix=hix_ = hi=hy, impossible
(i /\\%"ﬂ—aﬂ ‘1 CCE XA\ Hy: then HX:Hy
this. there exists hy, hj sioh thort o= hix=hjy.
> x=h'hy = hx=hh"hiy foray heH
=>Hx=Hy since hhf’}UéH :

(if) x lies in the right coset Hx since ec

e (0 AmeseT
R Gt
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i VXL koS atai i £ T s o 4 | ). s
10 concluele, Cu= YoHx , Hxi=Hy; for some x ondl x;
and i kight cosets Hx,» Hx,~- Hxk fom a portiton. then
1l = [Hxil 4 1HX 14+ IH k] = KIHT =1k 1o
HMzi 1 let & be a finite group cmof let a€Ci. then oo is finite
anol o(e) ] G
b i A=<as, [A]= o) and A iy o subgmup of G
At let G be afinte group so' = e for all a€ e
il oval - ak. o(t))=
5L Tet Cobe agroup. ond suppose thirt 101 is o prime numben:
then Cci3 o cyclic group. |
A - the Cgchic subgmu,> A=<0> hos size o!iw‘dmg P wheve (€
onol celx, g0 Ci=A =<0
0 7 = It {0} < {13, mi]
let p bg G prime. then (Z,i‘,x) lig o group. it s abelion, onel he
Size p-|
4ﬂ;-1(;’106ur€‘ P’x‘)g + 0, then x*if #0 so if i,gc—zf*.so oloes Sfxg
inverse:  hef (p, 5= | BB $5MI5 1%, Rxif = | tnod p) for
Some_ X, |f G.Zf* e

o AT 7T 442 - 1LHR (9"*5} (mool P> for prme P crnol co-pime a,/>_
a#xe Zy, ond X'%'z).

@ let m be an arb)tmr’%_ ositive-integer qieater thon (ool for epc
x such thut < x<m=] onl hﬁomglh clefine dsymbo| x.
let V(Zm)= { X|Isx<mel, hef (m,x)={ J.dlesfine multiplicotior)
onU(Zm) by X7 =R, whee xyzk (moolm) unol [<ksm-|

(VL) X 13 & group. it is asbelin. cingl hos size gm), where ¢
s Eulers ¢ =function.
Hz s let m be G positive ;'infc‘gger,ano( ot f be an /nqu ol
which is_co:prime_to"m. then @9 = (00| m)
ik B LARANE T

I p.:‘i prime. then the permc’uof_ the clecimy| exponsion of
roctional 75 gliioles (p-1).

A itbotwwe for p=2 o4 ) '

for other primea. theu me ca-pime with Jo Al . T s
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at_eachistoge of the dlivision We get o remainder s, which
g - R e, o o

2y wesrevd s thie element x of the group Zp

so-the“fint remgiindler- 13 1€ Zp, the next iy To, the next /s

s B
theJecimul oliyts wn‘llﬁstoutrepeatirig the fint thme i

sequence. f group elements T, 7o, 7> -- arives back at

0 We e Qoing 10 Zr'no‘ 0 (7). which o(f0)[-p-].
o o prime number bl collecl o Mersenne prime if p=2"-1 for some
positite. integer .
Suppose 2"-| y_apiime, then n is o prime
ik if n =ab,_. WM@ ab_ce. mte_gers
then  2%-|{2"-|
548 evewy even peifect nu'n'-w‘bérPis of the fom 27 (2-1)
° let p Igef o;fr;}/\rgz,gnj (r]r?;dg =", suppog q s & prine clivisor
At ‘%),;: (Zq*,x) ; Sinee QIlP‘-] , ,z":[ mogl
80 091 = olas=] OF vly=p'T ‘
0 o(;)if, then 12-7' : impos)ibfg it o
-50 0(3)=p = plg-]- [HI[IC]

ok (D menT
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