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BINEE S A ARTT

" EX (PEIRE)
12(G,*) ATEHEE (cyclic group) 7§ !
(a € G)(G = (a))

X2, (a) ={a"n € Z}, affAGCZETT

(generator)
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FINBFS A RTT (£8)

" EX (ARBZRBE)  SREIFHCHERNITa
T AN, WFRGABBRTEIAEE, RInk &Ik
.6 =1{aa',a?,a" '}, HPad"KH 4

" EX (RRAEZFBF)  HEAFHCHERNITa
AERHTT, MFRGCAHTRTEIARE | G =
{ao,ail,aiz,---}, ,:.\E:'aofsjz

» S0 ERENES TN E TR

BINEE S £ TT 5




BEMEES AT (2

/[T
N—

= 1 . BIR1TEIREE(Zs, De)

ROF R INFH(Zo, Do) = TEIRE, 18B21HE
YT ;. 1F05

50 =0, 51 =5, 5% =4, o
’\’e "
3 4 - Mg
5° =3, 5" =2, 5° = .
6“
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FINBFS A RTT (£8)

w 52 0 TEPRTEIAEE(Z, +)
(Z, +)= 18 EE, §E2ERTT @ 1711

TnALzE RIS Z = {(n) © (3k € Z)n* =

le@keZ)k-n=1)=ne{l, -1}

1A = 132 EH A RTT
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x €€V, (x)={e,x}:
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n il HARTREREFNETT, Ma™
% TCBRVEIA B R A AR TT

> JERH: XBEG = (a)—{ak|aEG k € 7},
a“=(a)7*, 4p=—k, NG =

{(@"PIp e}, ¥G=(a™")
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o Al | ERRTEREE ERB2 1 ENTT

= JEHR: iy’ifé‘%G=(a)={ak‘aEG,kEZ}, Zb I A
Gy, M: @mt€e€Z)(a™ =bAbt =a),
¥a=»bh'=(@) =a™, 6 WwiFEE a™l=¢
vaR LR L emt—1=0=>(m=t=1)V

t=—1), ¥Ab=axEb=a"?
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m Rl IR BHPREEG = (a), Hla|l =n, NXEE
ARFnBEEEr, ¢ =(a") © gcd(n,r) =1

o “&”: #Fgedin,r) =1, MAwveED(ur+vn=1), K
tba = a¥ v = (@M% (a™)V = (a")¥%, ¥ mCFIEZEALE
ak T & (@, HHG = (a");

o “27: Fa" G AL, 4ged(n,r) =dBr =dt, N
(@ = @)= @i=e , ¥ la'lin/d) , 4o

-
w -
o NIAS

la”| = néin|§ >d=1, #%Agcd(n,r)=18nE5rz R
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= HETE | nBEMERG = ()R RTTH RS
HFTARTnHESn B FRYIE EEI AL,

RiEulergfg i (n), HAERITTEH !

{ai‘O <i<nAgcd(i,n) = 1}
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Bl (1) #% G={ea,....a }J& 12 AEEREE, Wo(12)=4. /NTB
T 12HE 2 HBEMEIE1,5,7,11, HEPE11.19 7%]
a, a’, a fla" &G ARG

(2) Bt G=<Zo, &> 9 WZEBUMAE, Wlo(9)=6. /T8

SOHYS OHEREMERE 1,2,4,5,7,8. BIEERE 11.19,
G WA IR 1,2,4,5,7 M 8.
(3) ¥t G=37Z={3z |z € Z},G LMjiaF A5k B4 G R
AW 3 f-3.
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= Al | IRG = (a) ATEIREE
(1) G TR ATEINEE
(2) FHla| = o, MGHFEFER{e}INE AT IRIEILEE

1E:

(1) 4 (H,*) < (G,*) A®HC (a),5H ={e} § &K% =

HZMHRam AHF N B FATIEH = (a™):REFEH C (a™)fEFRh € H C (a),3h =
a.

n=qm+r, 0 <r <mMfh =a" =a?™"" = (a")a" Afa" = h(a")"1 € H, #&
mmag AN EFr =0, KRfmh = (a™)? € (a™), BE3bHAPBIREE.

(2)1RH <G, ()FH = (a™), HH # {e}Wm # 0 AmZE|H|A %0 |a™| A % 5lal L
% AT -
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BB T RE (5

= L NnENETd, nhEREG TS
A—TdEr 1 &
= UuEFA

o &G =(a), 4H =(aV?), ZRHEGHIN T

o FHAH; =(a™FAdHFE, N@MT=am=e, #%
Hn|md, fng|m, A sba™ = (a"/d)k €H, BfH, C H,

teH, ~H, ¥%HH, =H
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G=Z17& 12 Iy 1E3pEE. 12 IR R+ 1,2,3,4,6 i1 12,
SR E

i a2 <12>=<0>={0}

i <6>={0,6}

i ic2 <4>={0,4,8}

4 My i+ <3>={0,3,6,9}

6 it <2>={0,2,4,6,8,10}
12 fjr -7 <I>=4/y,
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s EX (BRM) | BHG,0)5(G6y,*)E
(G1 = G,) SENXIEFAERNNREf:6G, > Gy,
PIE
Vx,y € Gi, f(xoy)=f(x)*f(y)
s 5 0 IESRECRE(RT, VAL EBINEHR, +), [E
MRETf:RY > R: f(x) =Inx
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= BRM  XERRHGe), G=G
O SLEF R M) Beg A 18 B et f (x) = x

= R WEREEG, G2, BG = GNG, =6y
O G B FI A BT A AT AN B 6 1805 4

n ZEM  XMEEREG Gy, G5, HG = G, HG, = Gy
NGy = Gs

O KAl =H R BEG S HAS:GL - Gy, g:Gy > Gz, N
gef:Gy = G;
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s [EZFE TR IRE AT EE A T R EAME
» EEAN=MrEFE

l=>a 2—-b 3—>c¢

5 [ e kA e
1 =053 a a b ¢
s 3 by by iy
L R g G |G e D
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1 2 3 4 1 2 3 4
112 3 4 1|12 3 4
212 341 212 1 4 3
313 41 2 31341 2
41412 3 414 3 2 1
V9 7046 IR B Klein vg 7%
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FAFAIRERD T
s EX (BRL) | BHGLo) 5(G,x)EZS(61~G2) 3
BIREFERES 6, > G, HE
Vx,y € Gy, f(xoy)=f(x)=*f(y)
o AR ERBRESEHE, WIRAHREL ;) NRFZH
5, WFAEBEL , &6 = Gy, )”'J7I‘/J\<P7'J [E)7
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il RS AMENG ) EIRHH ) EZS, N
(1) f(ec) = en;

@ f@ = (f(@), Vaeq
BB (1) 0 fleq) = flecee) = fleq)fle)
s flea) = flea)(fleq)) ™ =en
(2) = fla™") f(a) = f(a""a) = flea) = en
fla)f(a™) = flaa™") = flec) = en
L f(
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s Bl BEUINRG(Z, +)5E3FRIRINAE S
(Z3,D3)EZ, EIZSERET A
fiZ -7y, fBk+1r)=71, KEL
It B 7S A EE S
s ABERE)E A1, 2,000, 20205X K 5 R EIR R
EENHESHITIVR, BEEFE2019 7
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BEG 522019 7

({e,0},%), BERUT :

M 7:Z - {e, o0}

e xefBE
o x/EETE
EMZ, +) 2]{{e, 0},*)
B 7 [B] ZSBR BT
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CRR A A B [E) AT

s EIE (G ) ALBREIEE, (G *) = (Z,+)
m UEAR  |a| =0, &f:Z > G T: f(x) =a”,

c f(n+m) = a™m = q" x a™ = f(n) * f(m) - f
A, Xvf(m)=f(m)=>a*=am = aln—ml =
e>n—-m|l=0=>n=m-fAHA1—-1, HIEIFEN
2 Xonto ) L, Mm(G,x*) = (Z,+)
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EEZNE NIk Al

B L R(G)ABREIREE, N(G,*) = (Z,,Dn)
WERE © Jal =n>0MmG = {a’ al,---, a1}, 4
fiZ,->GwT: f(x)=a*(x=01,---,n—-1), & T
fAD,)) =a® =al«xal = (D) * f(j), ¥fAF
. XHFfA)=f()=2a=a =2d"T=e>
n|li—jl=i=j(modn) =>i=j, ¥&fAHEE; [
A S N, B (G,*) = (Z,, D)
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EEZNES NIk Akt

n BIE | R(GH)ATRBEUEE, NNG*) = (Z, +)

o BIE D R(G)ABFREUEE, NHG*) = (Zn,Dn)

TR PEEARE R 4B DU/REE
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= RAREE  WEFIT
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4)]Joseph Louis Lagrange (1 736-181

s CEANBRMFHFRS GG 2T — — Sk A

n AERAAEURRGEAN, T EEHFFET R
AR T F o CTHRARRAEH) , 400K T 4262
FIEFRGBEHIK. REFBTRFLERAENEIZ—.

AR KT FD R A AT AL 8 S F A RS R
é«ﬁo »

XA TARLZRMA R, RREVRFRORFLNBRA: "R A4
i, — — D EH A ET. AR CHEHI
s REMGRNEFEHES 4L
o Lagrange(1736-1813); Laplace(1749-1827); Legendre(1752-
1833); Lebesgue(1875-1941)

(34680 B 42-E 3507, Bikbfs. 3 NAR)

Tip : Lagrange



