$5F Himy

MR FATFEHRE, K. B RERICT LGB RARR, CRF
Fodff LIL it A FE IR T H ) g TR

LB BMEERART ERRRKEM PO T EHNE, mR2EFKILE
MAFFe RRIRHMEMZ MBI R (RA). FHRAPARALGFFOHF
LAk, WHRARZAA LA LETRFS.

5.1 HoyZ XL 5REMRR

EX 5.1 GRIETES, xRAGLEATAZH, wREMNHL 4T %
x:
Gt T ek« A3 M8, BVa,be G, axbe G;
Va,b,c € G, ax (bxc)= (a*b)x*c. xihRIEHHE;
HGlec G, YVae@G, exa=axe=a. et APz,
Vae G, HBhd €G, ##Fd xa=axd =e. d HHathiE .
R AGER AR A —AB, WH(G, *).

BN WY~
o o o o

4o R PR, 2°, WAR(G, *)HF 2
da R ABRL, 20, 37, WAR(G, ) A H1F 2

EX 5.2. £F(G, )T, b RHEFa,b € G axb = bra, WG, *)H
RARFF (BAR AT N R2F).

Bl 5.1. ARIEZHEE. (P(A), V)R F1¥H. g€ P(AREEA

Bl 5.2. FERDLMAAEEFEAEL DT, T F40E5EE Lok
REB (DT e),

B 5.3. ARKELQ, ALi@MmEE L THAISREQ,+). £E4E
A0, HFATE L THA T R

5] 5.4. IFRERESGR", EEARFEHLTHRKILHE(R o). L F
12 TRL. HATFE LT A C B 5.

97
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f5il 5.5. 4G = {1,—1,i,—i}, T ERREMRAH RZLH(G, *).
G WEER N TFBRART AT @ ey & 7.

5] 5.6. 42, = {[0],[1],--- ,[n — 1]}, HF[i]RBENRE Fith BT A &
MR L, AR Z, L+E2H, [a]+[b] = [a+b]. BENR R Z LF2, 4o
®[a1] = [as], [b1] = [ba], AFZ&[a1+b1] = [ag +bo], BFRAK X mEZ LS
Bl & R RELLBAKX, PTARF LR LML, KRNREAL “T
R Wy, FRIRIE(Z,, +) R X RFH, [0]RAFAE T, [a] 9 TR [—a].

RFEFHG R L, EMNTAZXHGY LE G T H

——
at=a*xa*x---%xa

B R+ a" = a™t", (™) = ™", de RHGE T FatiE Td W HaT,

3

Bra’ =e. 2Ra™" = (a})
FFH (G, *)F 05 Fx T — 2 it

R ARAE. G im Foaith R B, — A&
BAE ‘47 HORLAMAELT, T

m(na) = (m - n)a.

IR 5.1. A£G, «)F, AHE &L HEERL, Ve, be G, 4
Eaxb=axc, WLAb=c, 2oFbsxa=cxa, WLHAb=rc.
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iEH: deRaxb=axc, BFEIL V4%, GPENTEHRAELT. A
TEatE A EMNA EFREINE X,

/

a *(axb)=a *(axc)

SHEE L P24, ZH B ELHIE, f—%r'i‘](a’ xa)xb= (a, xa)*c. A
F AT A Fe s ety L dra xa=¢e, exb=0b, exc=c, TRAREEHF
Fb=c XEPEHGHFAFTTUARELEFAALRLEGART, BPAKE
R L

) 32 T VAE B A5 0 A 2.

EIE 5.2. £2(G, %), THaxz=bbyxa=0bH"kE—E.
ER: br=d xbRANFTAEaxz =b¥, 143
ax(a *b)=(axa)xb=exb=10

CHPAr =a * bR FHaxx = bARE.

AR Xz Frao B A A2 x x = AR, Blaxxy =b, axxo =b. TR
Haxx) =axxy, FIREHEFETIFr, =20 XARH AR T faxz =bh
AR, AR A AL AR5

Lo BB (G« )F T Aaxx = bA MR, FHBEAE—.

B 32 5T VAGEBA A2y % a = bA — .

EIE 5.3. # (G, )P E1z Afntd TAE—Y.

PEB: MR iRefres#E R EHGH 2T, A He £ EI2T, Va e G, ax
e1 = a, HHMRa = ey, M Zegxep = ea. X HeaRAFEAIZA, Va € G,
eaxa=a. HHNBRa=-e, leyxe; =e. Me; = ey, BPEHGH T
AE—hY.

B iXai, a0 € GHF Zaby# L. HE L E X Ha; xa = e, as xa = e,
Bla; xa =as*xa. BRALEHEERDa =as, FHEGCP AL FRaETRLE—
7.

EI 5.4. BRG0P, Ya,be G, WA
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2° (axb) =b xa.

HEBA:

1° (a)Rd®i#E T, o Rat)i# L, WELHE L) xad = e,
axd =e, B(d) xd =axd. MEEEELmG) =a.

2° (axb)x (b xd)=ax(bxb)xd =axd =e,

(b xa )% (axb)=bx(a xa)xb=10 xb=e.
Wi T E— A (axb) =b xa.
EE, EEPRAK B HERAN.

EX 5.3. BB (G x)F, GRARESL, NG, «)ZARE, LHhi

EX 5.4. EF (G, #)F, a € G, WmR A fAn, CREAHL" = et
EES, WAL EaRIN 4. e RABEONTREE, NARTEaRLIRY 9.

HMNFEELSA, HAVac G, Z*AAEREHE L

A={ilie Z*, a' =e}.

YA=0, e LRHT. A+, RAAFT LA EERK. (ZARHN
E-m<0, B—me ABfa ™ =e, AL A" =e, EPm >0Hme A)ix
a2 A RY e, EMERAFTaR D EEHN ESAF T HRMA:

1° #EFm,lc A, Mm+xlcA

2° FmeAceZ*, Meme A.

T~ MEE B

A = {knlk € Z*}.

AW, dmEa™ =e, FLAmLRET T EHAZHK.

B 5.7. EEKWE(Z +)F, RETOGH R 1IN, P L& 69
A TR AY.

5 5.8. #6R & LB (Zg, +) ¥, [0]R1H 7T, [1],[5]R6M T, [2],[4]%£3
T, [3]&2M .
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e Xt — 21 101

f5 5.9. £ (G, *)F, a,be G, CMHPHNAMH. nHh T, (m,n)=1.

o FEaxb=bxa, Waxb®Em - nhT.

iEW: Kaxb¥M AL,

(@xb)™ =a™ x b = (a™)" % (b")" =exe =e,

HFHak|mn.

B Tax bt 2k, (axb)F =e,

e = (axb)Fm™ = (a™)F % (V)™ = pPm,

B Ab&g W An, #Enlkm, X #(m,n) = 14enlk. B ZT EPAm|k. A
[m,n||k, BPmnlk.

2z Esk =m-n.

5.2 HEAW#E—FFR

R

ANNBEHGTIANEMNG L, A it — TR

EXE 5.5. GRIFZH A, «RGLMEH R

(1) Va,be G,axbe G;

(2)Va,b,c € G,ax (bxc) = (axb)xc;

(3) Hite. € G, —Wac G, axe, =a. e, FRALEAZT;

(4)Vae G, Bid € GiEfFaxa =e.. d #hRAathEH, RAG, K

JER: AR 5.1, AMNMAREZIEALEELEL— AL, HiF—
i
kil EHE— R REE, B lhaxd =e,, EWd xa=e,. Nika Zad

2 ’ 12
L1, a xa =e,.

axa=(dxa)xe, = (a xa)*(a xd')=e,.

a W ahh EiE

Btk S EA—RRAEFER, o RatyE L



102 CHAPTER 5. #it#¥
er*a:(a*a/)*a:a*(a/*a) =axe = a.

EHE 5.6. GRIFZHRE, «+RGEMZH, R

(1) Va,be G,axbe G;

(2) Va,b,c € G,(axb)xc=ax(bxc);

(3)Va,b e G, F#axz =blryxa=0bEGFAHM. IR L(G,*)HF.

E: 5355k, RMBIEAMB) LGP A L £ TH B &
TFE B A

W (3) s HHa*xx = aEGF A M, KAVEBRELF —A ML Ae,, Blax
er = a. HERGHEZTTED, B(3)dry*xa=bEGTY A M, KRALEIR—AFF
WwHd, Bdxa=0>. A4

bxe, = (dxa)xe, =dx*(axe,) =d*xa=Dh.

T Pe, ARG A L. X H(B)4raxz = e, £GFHM, HitHhd, Blax
d =er, A RabyH %,

325 5% % 325.6 % 5 & X515 M ey M2 L. e AayF M e it
2B 5.1 7.

1929394°

iﬁi/ \%@5.5

DAE) — (1), (2, (3), (4)
EFH5.6

K 5.1 SRR AR

EIE 5.7. GRFZRKE, «+RGLMYEH. R

1° Va,be G,axbeG;

2° Va,b,c € G,(axb)xc=ax(bxc);

3° Yae€G, axwry =a*xxodfEtr) =29, HHVac G,y xa =ysxaif
Hyr = yo. IRA(G, x) R #.
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W 4G = {a1,a2, - ,a,}. ERGF T FEa, Mok KGFGHEA
&, i RBEMR—AELSG,

G,:{a*al,a*a2,~- L@k Ay}

W1%raxa; € G, 1<i<n, BIG CG. X @34 %i+£ ji, axa; £ axaj,
FRIG| = |G =n BRIEFHG =G. TERAERGH TEa, b, &
F2a x x = b¥) A A

B, #EG = {ay xa,as x a, -+ ,an xa}, *TVAEHIERGH T Ea,
b, A2y xa = b¥ A fE.

W € H5.6% (G, *) A #F.

ARES 1P E, B A, HHEERL. EXESTP, RIFETE
SGLEWEHHRRITH ., BoERALHFE, MAZRKEHZH. L
A, TERAMELSN. £ X5.1691°, 2°, 3°, 4°5 @576+ 1°, 2°,
3RFMEG. I 35T A A RER 6 2 L.

—AARFORETARN—NBFERET. B — LR T AN
k(G1FHI55) EAERS: WTALEEELT, A PA—ITHHEAL LN T
F—H, REA-DNHRRAELNLEF . XAHEER, 2RTELE
FATH ALK, LEFFHIA—K. T @A KA UMK,

1N #G, |G = 1. B T#HLA E4{Te, %G = {e}. 20 #H Gy, |Ga| =
2. GoP R £ Fz AN TR — AT Fa. Gy = {e,a}l,a#e BTEH«093t
HH, axae{ea}. Bikaxa=a. Waxe=aifBa=¢, FEH, LART.
Fivkaxa =e. GiAnGot T ik k4o

a
G1 G

)

3N #Gs = {e,a,b},a # b,a,b # e,;a*x at it ZaKke, TN fha =¢, FT
haxa =b BRFEEALFE-—FTR-FIPEALRER—K, &
Flaxb=ebxa=ebxb=a HEMEBLEZb=axa=0a° e=bxa=ad>,
MGy = {e,a,a®}, HHaR3NT, a® =c. ANBHERMGELTRA B
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A Cp={ea,a? a3} Ba* = e, Ky = {e,a,b,c}Ha? =1 =c? =e. 3H
£¥G37FU4MI\§¥C4,K4Q(3 3&0&»«%3&0‘—]“

x|le a b c x|e a b c
ele a b c ele a b c
a| a c e ala e ¢ b
blb ¢ e a b|b ¢ e a
clc e a clec b a e
Cy Ky

5] 5.10. ZGRAFRE, WNGHENTEWH LA R,
JER: BHGWEETe R ARRINT. Fa € GRla #e,a,a?,a3,---,a",--- €
G. WFGRAMRES, LRELI>j, d =d. FXAARF R LI %
A(a?),
alx (al) = al x (a?) =e.
Bal = a7 % o) Boxit F oY 42 11T 3
al=ei—j>0.
TR 20— R LT R REWELA = (klk € Z%,a" — VIR EA £ &, i
EPAAFaAFRN T, LMK AAT R EELK.
T @ 4 8 AR AR B A9 T
Bl 5.11. 2HnM A K FT FLAHQ,. 4G = {A|A € Qn,|A| # 0}.
G FHEIE kot B, £ A, B € G, B|A|,|B| £0, @|AeB|=|Ale|B| #
0, WAeBeG. RikeEGF R34, JEMERELTLLHE.
1 0
I, =
0 1
RGHF 2. HA € G, |Al # 0, ARELEBEATL, H|ATY # 0,

Al € G, HAe Al = I,, ¥A'RAEGY WL L. Fiul(G, o) H 3.
WAk R A GG, TR(G, o) R,
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B 5.12. QEAHEHKKEE. 4
G = {faplfap: Q = Q, fap(x) = ax + b,a # 0,a,b € Q}.

G ToRat ey &R EH MR, Efop fea € G, E P fap(l@) = av +
b, fe.a(x) =cx +d, Ha,c#0,a,b,c,de Q.

(fa,b o fc,d)(x) = fa,b(cx + d) = CL(C.CE + d) +b= fac,ad-l—b(l')’

EFa-c#0, ac,ed+beQ, &fgpo fea € G, BIGFoiZ HRFINMY. B
HERBHRTEEMN. fioc GRAVWFLET, f1_o R [ p®iEL. (Go)
AR, W TEHolNikh A, PTVA(G, o) ZIAF Tk EE.

5.3 T#

EX 5.5. (G, +)%#, HRGWIEZTTE. =}
1° VYa,be H, axbe H;

2° Ya€e H, a € H;

W AR(H, %) # (G, =)0 F#, HiLAH <G

IR 5.8, £ (H, )2 (G, <) 8T 2, W (H, ) LR,

P A(H, )2 (G, x0T B2 L iz HxE FSOH T A3 G, H
RGUTE, AHYRENMLEZHRAGTHLE. W (G, )W, «BHiHL
o, AmVa,b,ce HC G, (axb)xc=ax*(bxc). HEGHIEZ T %,
CEYHA—AAFhcH, BFHELY2L%, B € HIFZh+h =e € H.
MGF 42 Tefe Hb H LR HE42 . 42 Edo(H, ) A G 422,

WA, BGHTH, R inBnia A KEEERHEG, A
T R 3R R BT H A R

TIE 5.9. HRAHGHAMRIEZFHE. 4w RVa b c H, axb c H,
WH <G.

W HEBRac H, a>=axac H, a>=d’+xac H,---. §THRAGH
ARIEZTFE, 0,00, FATHRRERZETRRANLE, LHE] <i<j,
1130’ = o/ = a’ * a7, }'ﬂf-_ WA =ec H,
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e=a""=axa?", j—i—1>0.

a =a" Ve H, ZEAWNHPEELFTaEH A E. SFBEL5.5% (H, ) £ (G, )8
T 2.

5] 5.13. (G, ) = ({1,—1,i,—i},&)¥, H={-1,1} C G. H¥ L #Fk
A, (H, o) 2 (G, o) 49T 2.
5 5.14. AHRIERIRELSC, S LHMFEMREE(C0). &
H = {z|x € C*,3In € Nf#ta" =1},
MH < C*.

GEH: IRB(CH e R, 11 =1,1€ H HARCHIESFE.
Fr,y € H, A En,m € N, 2" =y™ =1, m(zey) ™ = (z")™ e

(@™ =1, $wey e H X¥Fxe H, Ahnec Na" =1 f@) =
(@) =1 =1, %' € H. X#IEATH < C*.

B 5.15. XH, C Hy C --- C H, C --- R W BGH T2 H; 4L i T4
4H=\J,H;, WH<G.

IEH: H,R#HGH F#. WH, # oBLH, C G, RRH = |J,H, #
@HH CG. #a,be H, &4, j,i> jtka e H;,be Hj CH;, §TH; <
G, Maxbe Hi CH X¥acH, Hihiac H. HAHH <G, MNd e
H; CH. %t4%H <G.

5 5.16. (G,x)h#H. SRGWIF=TE, &
A={H|H<G, .S C H},

BPARGY . 4SH A FHMANES. BAG € A, BPARFERM. &
LK = yey H. WK < G.

EY: ERH € A, HRGW T3, HGWE{itec HAH C G, Ff
e € NyeaH = K BK C G, WKAGHIEETH. Fab e K, it
fTH € A¥ i Ha,b € H, HRGWFT#, Haxbec H. Fikaxb e K, X
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Fae K, WETH € A¥Hae H, HRGWF#, ¥d € H. ¥ivid € K,
ZrmK <G.

AV FAHYHERS C H KRS C NyeaH = K. ARKEGT &
BSH R DT, BMIT(S) = K = Npgea H, HFHR(S)ASER T2, 4o
BSKFHAGH T, MAK =(S) =25, FMS C (S).

T ditit (S) Ak TE ALY, BN NELT.

T = {a{**a3?«---xal" | a1,a2, -+ ,an € S,eq,e, -+ e =xl,n=1,2---}.

SRIAETELS. SPWHHEELEZa, a = a', ¥ka e T, L#HEALHS C T,
TRIFZEL ATHE X &HT C G. Fzx = ajlil *CLZQ * e *a:;m,y =
a7 %q52 % . -*aji” €T, N Axxy = aflil*a:f*- . -*af;’" *a;fl*a;f*- . ~*a§i" €
Z._leil *ai_;iQ *---*a;fim €T, TATRGH O2SHT#H. idmds
Foil (S) RGP A aSHR DT, TS CT.

B—7F @, Ry = a;” *aZQ R *af;m e T, ;’:“:Faik € S,e, =
1,1 <k <m. §T(SAGT LA, ot € (S),1 <k <m, A
Yz € (S), msit T C (S).

4 L&l = (S).

FAld, 45 = {a}tf, (S)={a"n€ Z} = (a). EHm#F(Z +)2H
HEHIE s, B(Z, +) = (1). (2) = {2k|k € Z}, (2,3) = {2a + 3bla,b €
Zy={k-1keZ}=2. —f, (m,n)={(m,n) klk e Z}.

5.4 Va3

H—RE, COBENLEFARTUERENBZALENR, d'Ra™?, X
Y BEARZ N HE IR

ENX 5.6. £F (G, x)F, WmRAELE—NTEge G, G ={¢"|necZ},
W ARIZ#H A PR EE, AR (g), HPgRAIEIREEA LRI,

EHFHEHR “+7 AT, BFEG,+)Br(g) = {ng | n € Z},
LR BN LN o
HFNEFBHARR R, ZABAG «g° =g =g"xg".
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Bl 5.17. (G, %) = ({1, —1,i, —i}, ) & B s b w9 Y 5 3R 2%
=1il=ii?=-1,8=-i,i*=1,---
B AR BT PAS R ({1,1,i%,i%} | o).

EIE 5.10. gRFH (G, *)PWEMT. 4H = {g" |r € Z}, 4 (H,*)Z(G, )8
— kBT 2.

EW: Vrs € Z,g"xg° = gt € H(¢") =g " € H. #%H < G.
gRGWEN T, ¢* =e,g', - T REAPRELTMEA G TE. M TFHEETE
#t, t=uk+v, AFO<v<k, A4

gt — gukJrv — (gk>u % gv _ gv

H = {gr ’ re Z} = {goagla"' agk_l} .
(H, %) 2 (G, ) 8k T 2.
A, GEnNE. GHEANATEgRENN T, RAGLZ A EgE R
— AN IR EE

IR 5.11. BB ENTHLRIGHREE.

W AGRAH AL FaEMRWERFE. G = (a). HRBEGH T#H. 4o
RH ={e} =(e), RARHRMBARE. wRH # {e}. MLEV HE AT
Fbe HHD # e. AmAMLa™ € HE R D EFESH, HRHFHTED, bELE
HCWHALE, Mb=a". n=mu+v, 0<v<m.

b — an — amu—i—v — (am)u *av7

a’ =a" % (a™)"".
HFb=a"€ H, a™ € H, mHA#, (™)™ € H, AWa" € H. &
EFv >0, LARXHKEMAFE" ¢ HO D EEHMMPE, AT, Lt
Bk Mo =0, BPb = o™ = (a™)%, LHRZFEHFGHEANTEAT AR T
RaM) T . TRARTEHHGE R T, HAMFREE

Bl 5.18. H6R & £t (Ze, +) = (1)) RIEFRE. [0]R1H T, ([0]) =
{[0]} & Zs89 10T 2%, [3]&20 7, ([3]) = {[0], [3]} & Zs&92F T 2. [5]—6M
;t" <[5]> = {[0]7 [5}7 [4]7 [3]7 [2]7 [1]}7%26&66%%%



5.5. B 109

IR 5.12. GRAnNMERZ#H, G = (o) B|G| = n, HRGH —AT #,
H = <b>’ Hb = a’, D\h]

n
|H| = s
W AHAGHMWN T2, mAEY™ = ety D EEK. O™ = o™
e, manMTta™ =e, #n|ms. &(n,s) =d,n=dng,s =dsg, H(ng,s0) =
1, TAng|msy, #HmiFEIng|m, BPm =ng-k. m~A#HZH KR EE
#, Amk=1 REHFH
n
(n,5)
5 5.19. KALISF & LB PTA T 2.

m =ng =

#: (1)) = ([5]) = (7)) = ([11]) = ([13]) = ([17) R Z1s 8185 F 2.
(2) = ([4]) = (8]) = ([10]) = ([14]) = ([16]) & Z1s 99T T #F.

(3]) = ([15)) R Z15 864 F 2.

([6]) = ([12]) & Z15 %93 T .

(19]) A= ([0]) 5 3 9 Zy #9200 A L -5 2.

a*b=c<+=a-b=c(modp),

L ph FE . Fa € {1,2,---,p—1}, BAR(a,p) = 1, a®I B Al,
Z1| (p—1), BraRal = 1(mod p)#) — A . F 2{1,a,a% - al =}
Azl = 1(mod p)#y #E, wm B2 &M, € & Rak & & LI 18 3R 2,
(1,2, p— 1}WINF 2. LF A oLy

5.5 HA#H

EIE 5.13. nLELSA={1,2,--- ,n} EHLKEBRMRESLS,, S.&
S REHZ T M —/ N AR AnKITAREE, LW hn!.

W RAHALEBRRARAGAT. & T B AT 9 & R B
RIBAY. FTVAS, 7 6 B Bl & s F T AT 8. JF Lot e & akith R 456
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1 2
. Syt Az LR BF B ko = ( - " )E#ﬁaéﬁiﬁif&?éﬁiéﬁ

n

oL BABEER % LS (S, o) R B, nT B HEA nIA. 4|8, | = nl.

EMN 5.7. EA AL GGG AR T o469 A kB M R EE. % B 4K
SHAREE. AAREEGGFEER B Bt
BTFERGESREERNHLIRE, PTAE AT 2 IEInF.
Blda, So={or,(12)},85={or(123),(132),(12),(13),(23)})

5] 5.21. B5.2% 695 = @K%kt fe RAEZ ZATR 55 R K69 TR
BEALAE A, —EBSHEFL:

1 2 3 1 2 3 (12)

= :0’7 = = y
7o 1 2 3 ' & 21 3
1 2 3 1 2 3

- —(123), ps= = (13),

p1 <23 ) (123), p2 (321> (13)
1 2 3 1 2 3

= =(132), us= = (2 3),

p2 <31 ) (132), ns (132> (2 3)

5.2: FEA =ML TS B s E -

2P0, p1, 2 IR GF LR F878450°,120°, 240°89 22 R . g, pa, 3>
A R IF Z A AR S R AT E9 45 R
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4-Ds = {po, p1, P2, 41, 2, 13}, D3BEBRBEHZTHm—NE#REFE. ©

R ER T

* 1 Po

P1

P2 M1

PO | PO
p1 | P1
p2 | P2
H1 | p1
M2 | M2
M3 | M3

P1
P2
Po
U3
K1
12

P2 M1
po M2
P13
K2 po P2
K3 P1 PO
u1 o P2 pP1

HAVEZBpy - uz = pa, pu3 - p1 = po, D3R IEEE, MEAHZ R @K,
|D3| =0, ’Va\’ﬁ%Dg = Sg.

5 5.22. EFH B LI FRHELIMEERRTNEES. 2 AT

ANAP I
(1 2
Po—(l 5
1 2
01=<23
(12
P2—<34
(12
P3—<41

N W = W ok W W w

I Il
Q
ow

N— N

S R R U N

(123 4),

=(1432),

(
(
=(13)(24), & = (
(

=
=
I

12

T e O e N I

1
1

0g =

2
1
2
3
2
2
2
4

3
4
3
2
3
1
3
3

§>=<l 2)(3 4)
X ) —(19)23)
i>=<13>,
;‘>=<24>

H ¥ po, p1, p2, p3 A& E T 5 858 4£0°,90°, 180°,270°89 25 K. iy, po & K
TANTAF O REXRHFGER. 5,0 XTHESAXRIGE

% (B5.3).

%Dy = {po, p1,p2; p3, o1, 12, 01,02} , Dy e & EH Z T H AR — AN E#
H.OUHREERLT:
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o1 . Ha i 5
4 3
i H2
1 ; 2
5.3: 1EJ5 T T A5 B s = K]

* | po p1 p2 p3s m p2 01 b2
po | po p1 P2 p3 H1 M2 01 02
pr | pr op2 p3 po 01 O2 po
p2 | p2 p3 po p1 p2 H1 02 O
p3s | ps po p1 p2 02 01 p1 2
p1 | g1 02 g2 01 po p2 P3Pl
po | g2 01 1 d2 p2 po p1 p3
01 | 01 p1 02 w2 p1 Pz po P2
02 | 02 p2 01 w1 p3 p1 P2 Po

DA vk — @ik, |Dy| = 8. C R VDR ST ARBES 69 F B
il 5.23. iEHS, = ((12),(13),---,(1 n)), BPxT#(12), (13), -,
(1 n)RS,HERTE.
R ((12),(13),--,(In)R&E(12), (13), -, (1n)RS, LM
#. W5.3%15.16%7,
(12),(13),---, (I n)) ={o109---05 [0s € {(12),(13),---, (1 n)},

1<i<nn=12--}
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T&EIERAEAT BRI TAER( 2),(13), -, (1 n)XEERTEH
FTAR. SndtAiTEHIERA. Yn = 26,

1 2 1 2
(1 2)2(12)(12), <2 1)2(12),

T AR e, Bk = kiR E, Aikn=Fk+1,

1 2 -k k+1
o
o(1) o2) -+ o(k) o(k+1)
A dm F AT T AR
1° ok+1)=k+1, XitokF T kT EH. &3 AER ALK
1.

2° ok+1) #k+1, 2R ALLL <1< ko(l) =Fk+
Bl k+1)ERFE 0,

JA xF

or=o0(l k+1)

:< 1 2 o 1-1 ! I+1 k+1>(l 1)
o(l) o(2) -+ o(l—=1) k+1 o(l+1) o(k+1)

_< 12 -1 I [+1 -k k:+1>
\o() o2 - ol-1) ok+1) o(l+1) - ok) k+1 )’

B AR E ¥ B BEAEIE T ABR( 2), (13), ---, (1 k)agRs.
o =01l k+1)=0(1 1)1 k+1)(11), %koTRE(2), (13), -,
(1k), QEk+1)89FAR ¢80 =k + 18R Z.

5] 4

Sy ={07,(123),(132),(12),(13),(23)}

={(12)(12),(13)(12),(12)(13),(12),(13),(12)(13)(12)}

5.6 R4

AT AANFZIGX R,
BAMAE AP G 2088, %), HPS ={a,8,7,0}, RikkH
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Q™ R o™
o 2 ™ Q|
S 2 2>

> 2 ™ Q2
@QQ@.Q@

(S, %) A, Jeiz kit 57t % il Bk 517 5]

> @ L R
> ™ L R (=
> @ Q|2
O R o ™
@™ L R > >

y

FE5 2T HC R Rk R tbi, A&y, 8,00 A% Re,a,b,c, €
MAEZAMAG. L ZLFSFBHCHLEZNGH —FH——3 g X F.
BEMFARBHF AR SAERAFRMA 2, XCWHEALETELEZRGXEZE. AT
A, REINELLHSEHC A —EF,

AT B LR R K15 B R AL

EX 5.8. (Gr, %) 5 (G, o) RFANEE, o R EFRESC B EEGCyt
o, FETa,b e Gy,

p(axb) = p(a) e p(b).
MARGI BEGoRAM, B4EG) =2 Gy. AT AR1E Bl Hy B 4.
oA R MBS, T E2RECESI, TE2KCKBFEHE. BPVa,b €
G1, plaxb) = p(a) e p(b). T F3H, BB H L4 B5.457 5 LB
*.
o REEGH BEEG R, A 24 B N BEAY 45 22 8] AR A S 80 3 7,
Z A LIRAR? IR T ELEEZITRGNE.

Ef@ 5.14. (pi%/‘j\f"f:GliljﬁGgé@@*@H%%, elﬁpezﬁ\%'Jf%%GlﬁUGgé{J
#l R, LHp(er) = s, HFEFEMG P TEa, p(d)=¢ (a).



5.6. BEHRH 115

ab i axb

® ®
¢(@).p(b) — ¢(axb)

B 5.4: RIS o204 B3R

EB: e frea M A FHG AnGt {2 L. MEZEG, P T Ea,
p(a) = p(e1 xa) = p(e1) ® p(a).
£ XAH R R A R (a)4F 2]

e2 = p(a) o p (a) = p(e1) @ p(a) @ p (a) = p(e1),

HF g“f"Gl éﬁlfl’{i 7t61 Q(J [5] #‘J H)%%d”fgfii%Gzéﬁﬁ’{iﬁeg
A FGEE L,

/ !/ / / / /

¢ (a) =¢ (a)eea =y (a) e p(e1) = ¢ (a) e p(a) e p(a ) = p(a),
BPGIAE&E A F oty L LML F T2 A& R A B R A9 £ T,
5 5.24. JEHIEERKRE L E KB R A,
EH: (RT,)5(R, 1) A AERHRFELSLEHKME o: R - RT,
o) =e". ZReAWS. &,y € R,
plz+y) =" =e"oe! = p(z) 0 p(y),

HoR RM B, Km(RY, o) = (R, +).
K22 R IEEANNG B Gt SAT AR R B A B A, Blde: o -
R — R, ¢(z) =e*1, BRYZMS. 2RAMHEZr, y € R,
Y@ +y) ="

d(z) e tp(y) =" oyt = "HYT2

HY TR MREIRT 4 ) H w4t
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il 5.25. ERMGELTRFHG = (A)RARE: FaRLRH T,
NG = (Z,+). FaRnH T, WG =Z,.

WP FBFFHG = ()8 E R TaR LEN T, SFETmy # medh
Ha™ # a™. f RIGE|EHKELZYBS, [ G = Z, f(a™) =m. £
KA. AEZa™, a™ € G,

f(@™ xa™?) = f(am1+m2) =my +mg = f(a™)+ f(a™?).

FRBAMBI, %G = (Z,+).
AR AaENH L, MG = {a at,a?, - ,a" 1} fRAGERNE &
RELZ, WS, f:G = Zy, fa') = [i]. BARFRBS. sSHEFd,d €
G,
fla'xa?) = (@) = [i+ 4] = [i] + [j] = f(a’) + f(a?).
[RRMMBE, ,G X (Z,,+).
5l 5.26. H£F—ANFARL — /N HRFFM.
B 3 TFAE BB (G, ) ik — A
G ={fala€G fo:G— G, fola)=axz}.
B HIER [, oG L IGt, G LegiE R Ay A RiE
(fa® fo)(x) = falbxz) = (axb)*x = fou(z),

BPfy ® fr = forp ZBHAEGFHM L 22458 [AGHELET,
fo R L BT, i (G o) % B HBE,
EBGHG Z A Z LM G — G h(a) = fo, BARBEIS. sHE
#a,be G,
h(ab) = faxp = fa ® fo = h(a) e h(D),

HhRF MBS, AdG =G .

5 5.27. K Enli 5302 B A4 69 B 2%
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B: A5G = ()RBEFH, f:G - GRRAMES. ERzec G, 24
fg=ad € Gt

EHIG RIS (a) H AR ETE. ACANNERE, G ={dal,- ,,
a" 'Y, RBI5.26T %0G = {fo0, far, o s fan—1}. RN ERE. HAERT
& fas E’X*J'ELGL%%TZ%#{'}:}%(QO al ... an—l)' ArQ = <(a0 al ... a”_1)>,
nG ~a".

EIE 5.15. (G,x) 4%, 5A—NELG, RG Eayiz i R4
ENRGEG Loyt f, dHGF 9EE L Ea,bh f(axb) = f(a) e f(b). AF
2(G e\, FAG=E.

EH: HERz,y e G, fRMGEIG WS, Gia,be GiERZf(a) = 1.
f(b) =y. BT fRIFEH,

!

zey=fla)e f(b) = flaxb) G,

Thoiz HefiG b AWM, HRa,y,z e G. T HHMFEGT A BRI

fla)==z, f(b) =y, f(c)=2,
(zoy)ez=(f(a)e f(b))e f(c) = f((axDb)xc)

(ax(bxc)) = f(a)o (f(b)e f(c) =ze(y-2),

BPG s Heith R L. BHELfle)RG W EL. HRe e G aec G
CHRIE, BHAef(d) e G RrbEL,
2 (G &) R, fRAMNGEIG WIRMS, AdmG=q .

] A&

L 4o TARECF (S, €)M AR o RAH, TATATRM HHT
89 243 T A B Ao AT F i

(1) S={zlz€C,lz|=1}, £TCRAMES, 2 Filry L4k,

(2) S={a+bV2|a,beQ}, HTQRAZHESL «REM ik,
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)

*x A2 4B Rk
4) S ={a,B,7,0}

(5) S =R— {0} RIEEEHES, AS

CHAPTER 5. #it#%

x |la B v 6

alp 6 a vy

Blo v B «a

yla B v 4

|y a & pB
e 3B Fox:

z-y x>0,
Txy =

(6) pAa&a, S={1,2,-

z/y x<O0.

,p— 1} ESEE L5 Hx

axb=c<=a-b=c(modp).

9. 48 =R—{-1}, £SERELiEHx

(1) HEBH(S, *) 2 #F;

axb=a-+b+ab

(2) £SP R HAE2x %3 =T.

3. AFHGY, R MCAEELFaHN A =, IEPGL AT
4. GRIIEHY B EHGPEELEa,b, (axb)? = a?* b2

5. gRBHGYHEELE, KA,

) g5 #E g AW

/

(1
(2) (¢%) = (g))F, kAIE A4
6. a5bREGFHRMEEZELE. iIEHAaxb5bx a R MY,
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7. WmRBHGF RA—A20 La, AR LaE5GPHEELEAAT LG,
BpVr € G,axx = x * a.

8. GR#H, GV LENH NG, . B fac G, aR2M 1.

9. HREGHIEZFE. (H, xR (G, )8 F#H L LR YVYa,be H axb €
H.

10. GR#.

H={ala€G,VgeG,a*g=gx*a},

HHBGE P, B (H, )2 (G, *) 8T 2,

11. HKRHGHT#. it HNKELRGH T#. HUKAGWH T#
5?7 JERAR Y L.

12. F K B 09 PR F 2%,

13. G = {fap | fap : Q= Q. f(z) =az +b,a#0,a,b € Q}, Gt &
Bz M E. ERH = {fipy | be QPRGH T #.

14. 3 TR IRARIGIRE? HIEFREE o234 R T,

(1) G1 =(Q,+):

(2) G2 = (6Z,+);

(3) Gs = ({6" |n€Z},e).

15. GROMABIREE, X GH L3R EmTI I H G PTH T #.

16. iE8: AA—NERTHEFRBEE S HEHANLE.

17. e M BGWENTE gAY, IR AGAE g4 R0 AT #,

18. GAnMHF#, dAnt AT, GHEBLRXAELE—ANdNTE.

19. & S389 BT R F 2.

20. Ay R ARATAR B M) R A9 EE, HFIH LR TE.

21. Sp(n = 2)MHEANTHRE LHBBERMA, XFEL P4, BE
B b —F.

22. BB EE KA B H5ARE e BEF) 4.

23. iEH: BHHRMARL—MFNXF.

24. R P 5K, R85, 09T 2%

25. iEW: RIRFAIREEMGT B, IR{e) AShARR A IRAE IR,
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26. F£BE(G,x)F & XA ZTiE Hoe,
aeb=">bxa.

EH: (G, e) R, HE(G, ) 5(G,e) R,



