1% %46

FEARFEFRARGHMA,C CIEND SAA LR KA 4F 52
RATFTHRFOENDXFT AFOANEZLES T IHFRITNBE ok Lok Hy
RZ,FINT RE. BREBHA AR HEMAF T F R R HE L.

1.1 L5 ELAHE

1.1.1 %4

AR B RGERERTHTEAIANELSOTERIRRTLE
HEEAF FeARE LSS o R R ESSH— AN F BN S o € Sdn
RrhRELSSH—NTENE R ¢ S.

SR EARZ A F AW FEY BT AR T LA T AL e

1° “OOTANFERERELS” AHEOANATEFARGES XTWATES
A A20,1,2,3;

20 “AREFEHFEAAN ANELSELSFTAFTONAKRKS ARFA
fRag. oy T A8 T, &3] b XA A0 nx & ) e 69 X A B A 2 55 3 b
O NP Aol O

3 RTHFTINEKES” RNMAARSNMIAEORE AW —A
BHRGRCHTEIRE D,

4°  “EAALRAIEE T EA L Z &?‘j’/&@%‘&éﬁﬂd’lﬂi/ﬁf] 1% k&
T 89 B A Algol 6042 5 40 T —ANATFRE A7 A2t 3248 € 289 H| b7 1E
BEREFRERINESOAFGHELTNG LG A RIE /\% AT %
a9;

50 “AHRKTO0, D TIe¥EREL” AXINEL T RAEMTTE, KM
e R =R LA

EERUNCH AT RRIEN —NHEARSALFHELSTARAIEC
AL FN G ERFEH X EAEARETHELR FBLAEZ 0 LT 5
F—REGAXEFHEEATEESAFANEFHEATESELATAARS
AER A AR FEES T HTEAR AT T 0, (2] = 04514

1° A={a,b,c},a,bcRESANTE Al =3;

1



2 CHAPTER 1. &4

2° B =1{0,2,4,6,8}, BA ) T1083F f {5 %% 4 |B| = 5.

EHBARFARSAAFHELS BERNKEELSFAERAGF &
RBLI A e LR SRR A

1° 2B EESN{z |y e Z,x=2y};

2° KF108 ¥ # K E&{r |z € ZHx > 10},

3° HEKXELQ={z/y|z,yecZhy+#0}

1.1.2 %469k %

A—AELSTUATRAGETEN A ={-1,1},B={x]|z ¢
2,2*=1}C={z]zeR,fz|=1} A PREFLUFHES EAFELT
— AR B e AT FI U A A R R — AR

EMX 1.1. AN ELARB IR ESATWENTLEHAELBY
HTERTRESBFTHENTELARLELSAT T E IR LAME S AS
%46 BAF JFILAHA=B.

AR L TARRIE L@ ELSA B CRIMEHES A=B=C.

EE 1.1. A BCREZELS FHMGAEXZH T
1° ARt A=A;

20 stk FA=BNB=A;

3° fF#kE FA=B B=CNA=C.

W AR LLIP FEBEARALE AR Z,CHAA = AXER
X1.1 %, kLB —a & Bl —a & LHh R RLESBYENTEZHAZE
BAT O LFE R EIRESANFNLF LR ESBY I AZ LT EH5RE
TAAPB)PTAS A= B, XA B = A.

TaiEfF BN . CRA = BM THEMe € Abhe € BXWHB =
CHMr € Bifhe € CRiTEA HA = BB = CRABF X Z 092 ARt 3
H#B=AC=BXTHEMre CHTC=Bshre BXEB=AMNx €
Bifithe € AR R L1.14A=C.



1.1. 4504k Xk 3

1.1.3 %5665

RO MFELHLLRRSMGAMFRALN X R AEZLANEEH
aexR.

EX 1.2. ARMBRANKE WwREESATHENLEAZRZEBT
LE BINHEEBLEREGARELEAMNBEEBY -/ T & X FRB 2
ARAC B.

W REEBOLEREGAFALES ANALEETEEBWRETREA K
ML EBACSREAMEEANBREBY—NATR.

Bl SR ESAERELSNATEES{1,2,3 4} E6{s |2 € Z
A<z <5} TR EXTRATE

EIE 1.2, A BCREEES MO X FiHL:
1° ARM ACA;

2° RN FACBHBC ANA=B;

3° @ FACBHEBCCMACC.

B 1°,3°4YE 1 4F ST ALK 2 P20,

#ACBABC AMESOLHE L EAATHESLEHRE
LBy AE FLELBYHENEHRAELCAT O AE X EALE S A
ELBHEFNELMRFHEA=DB

I 1.3. dTFHEATELSA 0 C A

W A ROERBEREZEORREINEESANTERLAZE S H—ATT
Fr,v € 0Hr ¢ AMORZTR CEAEMAE I EfMeb o ¢ 0.7 4
T B AT R B AT o RAEATE S AT .

HEH3 TEORE—MEXRZBAARED | DA AT E R A
TR FEC C O BAGRTE F0, C 0. HELOAE KX FR R ATARME
P = Do.

B — NN ABRA —NRBRGESE— RS QS
BECZF BINRBKRGESMZIATHELS F AU THEMTELSAY
HACU.
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1.1.4 %%

A B, RELS ECANLAE—RMKR—ANFOGES{A B, -} IHE
SUNESEIAEMRAER ERETARLEFEA, B, 7.

—NELSHERTEMRGEXRMNBZESOFRE FA={a,b .}, AHY
R P(A)RASAAE MR %

2(A) ={2,{a},{b},{c}, {a, b}, {a, c}.{b,c}, {a, b, c}}.

EIE 1.4. ARARES | 2(A)| =214

EW ARAFREL A = nABIAT £ 8 AR ML E T iR
AT R A5 5 C (= ity ) & ZiT RO, 1, nifn + 1M #
)

| P(A)|=C2+CL+---4+Cn
Y e
(z+y)" = Clx™y° + Cla"ly + - + CnaOyn

Fhr=y=1,FRA=CO+ClL+ -+ CrP.AMR|P(A)| = 2" =2

1.1.5 &%

EX 1.3. ¥ T EEHn,HHFnT(ar,a, - ,a,)Ra; N FiNDE6n
3T B F .
FAH Pl RS, % XL CMNGEN > SHRAMME.

/'_‘:IE'_X 1.4. n/l\%é\Al,AQ,"' ,Anéﬁi"\%Al X Ag X -+ X Anf'(‘b AR
AN (ar,az, -, an) MRS EE K ¥ a; € A;,1 <i < n.
#%5']&’&3,%141 = A2 == An = Aﬂd‘,’iﬂAl X A2 X+ X AnhAn

#ldm A = {1,2}, B={m,n},C ={0},D = g R A

Ax B=A{(1,m),(1,n),(2,m),(2,n)},

AxC ={(1,0),(2,0)},C x A =1{(0,1),(0,2)},Ax D = @. =&,i%X
WAXC#C x A



1.2 f40ink 2
EIE 1.5. A, BRAMNTIRES |Ax B| =|A|-|B|.

WEH AELSAFHER—ATFANA S — 2 AESBFER—A
TEVEHR F MR A F2L M (a,0)R—A X B —/TLF.a5b8 1
FlEE M R R 89 A F2L AN ESAF R IR —A L& H|A|# 7 = A E
HBY R —AN L& H|B|# 7 k. AT UM | A| - | BN R 6927048, F
£|A x B|=|A|-|B|.

RIZE ST AGEH AL X Ag X - X Ap| = |AL] + |[Ag]«--- | Ayl

1.2 %é&wzEH
BANEM—FREELSB G —RIKE Lo, TEF EHARELSY
P HARABIELS L EMHZHE R T H R
EX 1.5. 856 A5B#, X, 282 AUB,ANB,A— B5AlA
AUB ={z |z € A#x € B},

ANB={z|z € ABz € B},
A-—B={z|zec Alx ¢ B}.

HEAXAHAUBRAORALEELAT RALEELSBP L EAMR.A
NBAWELAFELSBY NETEERNA—- BLAHEELSAT R REE
SBY T FEERG ERAN T HELU,U — BARAE LS BUANE H LA B.
XA

B={x|xe€U Bz ¢ B} ={x|x¢ B}.
#ldm A ={0,1,2}, B={1,2,3},U ={z |z € Z Hx > 0}.

AUB=H{0,1,2,3},

AN B ={1,2},
A-B={0}, B-A={3},
A=U-A={z|recZBx >3}

EIE 1.6. ¥ FHEBEELAAUA=UANA=0.
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EH wFHREH AL
AUA={z|zec Az c Ay ={z |z Axa ¢ A} =U.
ANA={z|rcAlxrc Ay ={r|xc Az ¢ A} = 2.

B 1.1. EACBLEARLEBC A

WEB A RGERIEAL ZMHARAB C AR EZINAE Y HBE—A
LA x0€ BRxg ¢ AMNTmzy € A% —F faxg € B, #ay ¢ BX#HAB,E
Y BE N T FErg ey € ABxy ¢ B,5A C BT A KT T. T A
% B C AitA AC B.

ST R R ALY 77 iR B L

5] 1.2. #EAANB=AUB.

W EEER R RIEFANB C AUBBIEHAUB C AN B, #)
RE AR 04 %R RAAREFEANDB = AUB.

T@E&MAIEANB C AUB.

HRr € ANBWANZH 62 XL ¢ ANB,Fr € Az € BT#
BB 2.} e fF e ¢ ARz ¢ BAERESHZH T Lo € AUBX
PrRANBWEELE HANBC AUB.

FIEAUB C ANB.

HRy € AUBEHBEHEMN T LI € Ae € BHANB C A M
tHlmA C ANB. %2 ¢ At Hx ¢ ANB.R#BHANB C B,A L
%B CANB. %xc Bt &Hz € [ANB[.4% L # AU BREANTEH
RANBYY LA, FAUBC ANB

EIE 1.7. HEZELA B CTEFRARL:

1° AUB=BUAANB=BNA;

2° AU(BUC)=(AUB)UC,AN(BNC)=(ANB)NC;

3 AU(BNC)=(AUB)N(AUC),
AN(BUC)=(ANB)U(ANC);

4° Aug=AANU = A4;

5° AUA=UANA=2.



1.2. 45025 7

JEB] 5P AR IEIGPIE. A4 THELF, EHY T L AE
1E B

EIE 1.8. TEHEANAXTELSAFBY AR LFNGY:

1° ACB;

2° AUB = B;

3 AnB=A

JER ARANAYIER 7 AR IE L = 2° = 3° = 1° kB M
A FMEY.

BRI = 2°.

C4mA C B, AENTEZAZBY 9 LE NESFZH T L

AUB={z|z€ ARz eB}={x|xeB}=B.

FiER2° — 3°.
CmAUB =B%AAARNS5ARZARME REF TP #H
MR

ANB =AnN(AUB)

=(Au@)N(AUB) 4°
=AU(@NB) 3°
=AU ((NB)NY) 4°
=AU((BN@)U(BNB)) 1°5°
=AU(BN(9UB)) 3°
=AU (BNB) 1°,4°
=AU 5°
= A. 4°

WG L3 = 1°.

CsANB = AMERe € ANBMEESZEH 2 Ly € AHx € B
AiEZEDr € BHsWHEZER FEANBC BH¥ANB = ARNBRATRE
%% AC B.
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o
SN

AUB

ANB=0o

K 1.1: Vennld

EASGIZHETARAVenn B Ak T~ E£RLIY A4EH AT A%
AU RAT%REAB,C.

1.3 HZ&0HhEL

MEREARESTAAINEEESALEN T A LTRAZ @ ESTE K
Btz kR A BRRNELALEREXELS HARLRES RERRTR
89 FldmpascaliZ & BARMESF A IFNELET A KRR =T HA
2 X

o0y ME LR S A RE 8] )3 25 8) Feth 2595 ) Z N ERR BY.



1.3. HEMIAGE X 9

REANBIT AE ABEREESETAZ LA
E={z|zeZ,x>0HIyecZitr =2y}.

AT LA E LT

1° (k#iE9)0€ E;

2° (3%hiE 9 )mEne ENn+2 € E;

3° (B a)) R T AMSRAE AL, 207 £ ¥ERZINFH L LA LAt
L& ETE.

BEEIANB T F SMNTAAEE: AiEg A ZESRET A RAE X
R ARG IZ AT RS FRE G I E T ES A A EME DL LT
F M T R B R TAT A0 6) R M T R R AN B IR AR A ahE 5 4
HO T EIN RSN EANTEAR R IZHIEGREG T EM R R T RZE
S0 AR TR AR KAL) HL akiE 5) Ao )3 1015 5 FTAF B 09 23T & .

ot WA FE P T AR TR AT LA, R
AHRFUBREIERARFP N FTHHEEABCTHERARNARS
T AR RE AT AEF ZRA BRA T T H R —ITHRATFELRT L

) —MNT.4E = {ar,a2, - ,an},x = ajy a4, a3 Fag,, a5, a;, €
LR A MRS LK ARG AIT R R ARK AT A SAT,IRAENAAS L
M Te = @iy Qg *+* Wi,y = by bjy - 'bjzv‘}j:‘qjaiwaim iy, bgy by, by €

S AT BTy ey EE A Ty
TY = iy Qg * - Wi, bj bjy -+ - bj,

CAN LK Wk 4 19T — A T4 42 15 R R R A
FEA M o\ = \x = o, BHEATAT 5 2 4740 4 MR R
T jame LA R ELSH

EX 1.6. FHESEAFZITHELSTZ LT

1° (AmhiE 8 )4 Ra € X, Ma € BF;

2° (EAiES) ) Fr € X Ha € B, Mab5 7oy iEdEar €

30 (ALiE)RETT RO SH TR F1°, 205747 B 69 AR 24T

FESTOHEKRAL2, . T CA—NRRES FA L2 DT
P Ay E AR R S AT AR T,
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B4y = {a, b}, 4
¥t = {a,b,aa, ab, ba, bb, aaa, aab, - - - }.

EX 1.7. SRFHE S EAITHELSS L4 TF:

1° (AmiE)) =47 € BF

2° (JAthiEe) ) e Ra € TF Ha € X Mab5 ot iEdEar € X%

30 (ALEiEG)R T A MORAER1°, 20ME 91T AN S AR A L E .
Bl4ey = {a, b} I 4

¥* = {\,a,b,aa,ab, ba, bb, aaa, aab,---} = {\JUXT.

5 1.3. BEsh ke XA B &M —ABHF+, —, = ABHEF+, — ,/
B &5 AR E XEAE.

1° (A#izEa)4D ={0,1,2,---,9},Fz c DT Moz HFRKEKX;

2° (V34AE8)) de Raodey R R EZE X N (—x), (+2), (z+y), (x— 1), (z*
y), (z/y) RIFR LK

P (AEBY)ANMFIFTHAFIREREANSAERECRAA R AL
A1°,2° 13389,

TRHEIIE3AL, 0000, (3 +7), (3% (—61)), (+1) — ((+6) /7)) & A& L@ & L
HELSTHTE.

3] A&

LTENREAFKEEBRAEAMFH?
(1) A={1,2,3},B={x |z € Z};

(2) A=1{1,2,4}, B={1,2,2,4};

(3) A={a,b,ab}, B ={b,ab,a,b,a}.
2.6 ACB,BCCiElACC.

3. T @) F XNAL mL?

(1) {0} = 2;

(2) @ =0;

(3) {2} = &
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(4) & = {z|z #z);
(5) @ ={B|BC AR|B| =0};
(6) #(2) = &.

4.7F & A9 o AL ARG AR 27

(1) %2R A 4 B, B+ C,MA+# C;
(2) % %a ¢ A, AD BNa¢ B;
(3) | Z(A)| > 144 A £ 2.

5.3E B T 3| 1 5 A

(1) AN(AUB) = AN B;

(2) AU(ANB) = A

(3) A1, Ag, -+, Ay & AW

6.7E B F 3 op AL

(1) BCC = (ANB)C (ANC);

(2) ACC,BCC= (AUB)CC;

(3) AfBRATRESL AA|AUB| < |A| + |B|,#ELREANB = oit% XK
TR EE L e T R

(1) T4 A5 %5, 0 B % 0,464, 167,0012%;

(2) A PR BB 09 G 5 F 30,8 B % 6.456.1, T12., 61.2005;

(3) TS KA04T K B9 — 3 HI4% B 8 € M 1% ©.4560, 110, 10103,



$2F L my

BER—NEENRFPILALATPIRMNEIENEBFHLTHELL
FiR COIEEGRE, R4eX., RRERBFARASBFUBF I, IR,
WA iR R AR — AN IR A B RSB F IR RN, BRI L 2R
%

2.1 B

BAIFEHRGHELRZ P AMALRINREL,2,3, . Xk ERH A EK
ez B T A A kIE E A T RO GEZ H XY AR AR AR E ]
MR T BAMESN.SRE {§ ER AR T ERESLZERE SR
RE AR FHET RO L.

EERELSZY T A#ATA, B, RIBH FFELHZ— A (e Jo ik
8y S o b A Tk St A ik 6 A BULAE S ). — MR B R iR 1B B T A AT R
RN T AR ABTEHSERG AN EZ TR

211 EHRXARAMNR

BN 2.1, a,bR E M B BDY LR Y A& KA Fad = b T
Ha | bAAra Ao —AEF.

BRI T AAERZ B —AF X R H2—316,3]| —6,416.

I 2.1. &a,b,c,x,y € ZEHR KRR B ho F— MR
1° METa¥ Fa | a;

2° Fa|bHb|a,Na= +b;

3° Fa|bHb|c,Malc;

4° Fa | bNWa| (be);

5° Fa|bHa|c,Ma| (bx + cy);

6° #a,b>0Ha|bMa < b;

FEF 1°,3°,4°, 50 Ik & LT VUE J1K B R GE B 2° A0 6°.

12



2.1. ¥R 13

HEBA2° Wa | b | a, %0 H A,y € ZAEFar = b by = aFFEAN
8 £, A A A8 KT Blabry = abdE dry = 1K@ R H & A IE
Nr=y=1%x =y =—1,Bla = bHa = —b.

A6 a,b>0Ha |beBr e Nifar =0.X2x > 1, FHa < b.

£ —fH Fa,be Z,Ha,b#0,a|bAla|||b].B16°3 & |a| < |b],BF—|b] <
a <o TERAFEHERZRORAABRSAR T O THEMz € Z,2-0 = 0,4
m0A LIRS ANEF.

212 RANHETF
BT IR ABESIE T A LR AN ERA R KA E T

EX 2.2, a,bAANTE ARG EH a0, bdI R KAEFd = (a,b)i
R

1° d|a,d|bBrdRabbbynEET;

2° #cl|a,c|bMe<dBrdRaEbd A N ERTF R KG—A

EMHIT LE L (a1, a9, -, an)-

RTIASEHE S ARAR T 1O 5 ANERE T H—ANE
FlLAaT @ 2PN ENERER PR AAREANAR T AMSa, bR AR
AR FTELARARSA AN AR KGN NEF. 2R = (a,b) >
1% 42 (=3, —6) = 3,(—3,6) = 3,(2,3) = L.l RXAANEHGR KX NE T
AL AR AR T F .

AT ERRE H ¥,y Fabb IR KABEFd = ax + by A3k
Aa, bt R KN EFdREE R Rabb& AT H kR A &M A XKFEEFR
®4

S={ax+by|z,yecZ}

ZERAA T A

1° ZFm,ne SNm+nels;

2° #neS ceZNWene S,

3% WS R EEKAIA LS N RA AN E R K G EFA
f& ALk B TS,
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Lom by MR 10F20% B AR A9 ILGEA 3. A Aa, b 2 A K, +a, £
RETELSSAHRAN ELSSTPHELE TAST —Z 5L E — R
EERIAERe € S Bc = qd + r, 3 P aFery A Atk AT B 69 B A= JE R
AHOKr<dBAHde S HER24mg-d e S.XHec € S, R1%r =
c—q-dec SHTARSPTRNDGEEY AdmbAr=0,Bc=q-dIK

S={ax+by|z,ycZt={k-d| keZ}

T @ iEASH K D EERIE ARGV R K ARF. 8 Td e S, AEx, Yo
€ Z&1Fd = axg + byo. A A (a,b) | a, (a,b) | b,F &(a,b) | d.B1 F & &
M 6%, %2 (a,b) < d.5 —F @B Ra € S,b € SIRA Bk, ko € Z %
Ha = kid,b = kod, A dZa5b89 B F .7 (a,b)Zabb8 & KR F 07
Ad < (a,b). 42 E%ad = (a,b).

M@ egitie B b, Fa, DAL R ER IR — % G EE R, ythar
+by = (a,b). 7 5, EHn T AR T ar + by K9 L& 54 £ (a,b) | n. B
R, % a5bE & B AT EHn AR T AR T Rax + byad 5 X, & AT 2]

EIE 2.2. i%a, bR A EEEH AL
1° (a,b)RESS={ar+by | o,y € Z}F oy EHEZL;
2°  HEn T VAR Rax + byt X L& 542 (a,b) | n.

A R 227 AT X TR K B89 — A Ryt

HEIL 2.1, Fm A EEL N (ma, mb) =m (a,b).

JEBA
(ma, mb) = 4= max + mby 49 EHEK
=m- R4 ax + by 49D EFEEL
=m-(a,b).
A A

1° #(a,b) =dMd=(a,b) =d(%,5).AmARAFE (2, 5) =1
2° FmAaHVHAETF a0 =mai,b=mbi. (a,b) =m (a1,b1),PTVAm |
(a,0),PPabbd) n BT R R K NEFHET.



2.1 HErRh 15
#iL 2.2. &(a,m) = (b,m) = 1,0 (ab,m) = 1.

EH W (a,m) = (bym) = V&L, yo, 1,1 € L AEFaxy + myo =
1,bxy +my; = LI X ANKXT AE B 5 5 4 17 2]

abxori +m (aiﬂoy1 + br1yo + myoy1) =1
M (ab,m) = 1.
HIR 2.3. 0, bR &N B ¥ ik MAEE M (a,b) = (a,b + az).

W Lg=(a,b),h=(a,b+azx).Hg|a,g|big| (b+ax)PPgitalb
+art§ A B F AR R2.1F 692°%eg | b5 —F @h | a,h | (b+ax), SR |
bAmhAa 589/ BF . FEh | g0 232219 2°4h, g > 0,4 Hh = g,#7(a,b)
= (a,b+ ax).

#iL 2.4. %&c|abB(c,b) =1,0c]a.

B dc|ab,c| ac,RABHER2.1F 892°%ac | (ab, ac). T A AER2.1%2 (ab, ac) =
a(b,e)=a+1=aFTAc|a.

L& aGIE N (a, b) 7T VAR T ARax + byfs ReGEAZ T %A 4 H — A TIT8
Tk K ey KAVF A H£2.3,7T AT 2 K faz + by = (a,b) 49 BRIL 247
fi&k. BT (a,b) = (|al, b]), ZAX E A5 HKa > b > 0.

EIE 2.3. a, bAEEHK A TIXEX:

a=bgy+ 19,0 <19 <V,
b=7”0(h+7’1,0<7“1 <70,

ro =r1q2 + 12,0 <71 <71y,

T = Tip1Qit2 T g2, 0 < ripo < rigq,

Ti+1 = Ti+24i+3,

D\]'] (0/, b) =Ti4+2.
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1iE B E—ti’ﬁiﬁﬁ%#ﬂﬁ%é@”%ﬂ%%ﬁ?,b>To >Try > T >
rigo = 02 —NE 7698 7). B s 2T HOR AR VAU P13 3] 69 R 4 A 0.
BAVE BB = 0.4RIEIE2.3H

(aa b) = (b, 7“0) = (7“077’1) == (?”z‘,n‘+1)
= (Pig1,Ti42) = Tit2-
W bR SR A AR R S ok AT A AF B (a, b), A1 Kk # B X R AW & 5t
T VAT 2] (a,b) = ax + by #z, ya91a.
5] 2.1. 3+ 5 (963, 657).
fE R 2 3R AR AR AT R X R X
963 = 657« 1 + 306,
657 = 306+ 2 + 45,
306 = 45+ 6 + 36,
45=36-1+9,
36 =9-4,
T A(963,657) = 9.
H
9=45—-36+1=45— (306 —45:6) =45-7 — 306
= (657 —306+2)+7 — 306 = 6577 — 30615

= 6577 — (963 — 657+1) 15 =657+22 — 963 - 15,

7 A2963x + 657y = 9 Az = —15,y = 22.

2.1.3 w2 EE

EX 2.3. a,bH ¥ 05089 & DA EHc = [a, b 2
1° aleb]|e,He>0;
2° Faleb|eMe< el
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R AE L]ay, ag, -+, ap)-

HEATAASEE R a, b AR ENE R Fm|ab]. & A48 Futa5ba9 AMEHK,
W) 3¢ FAEAT I o ur . Ra5b8Y A AE R T a5 HER KB 8.2
RaB5bA & B AE e BANFRc A a5 beg D AME S

X FAANERERGR D AEREH EMT R KB Fo248.

EE 2.4, a0, bAFEER aBOOENNERA AR D MEROREH.

W FEELS = {aBVWITA NMER} IZEAA T B

1° ZFm,ne S Wm+nel

2° FneS,ceZNenel;

3° S H R D EERIRAS T EANTF R E R RS Ruby
TAEH LB TS AR A a G0 R AER

1°,2°R S AR89 . B S 2 Hab bt i A M AE H AR 8 £ab € S BRS P A
EHE MBS P HEAERDEERKuER € S v =qu+7r,0<r<u W
Fo,uec S,qeZivhir=v—quec S uRS PR NDEER RALLHr =
0,BPv = qu.Babb#y N AMMEE A - L Fou = [a,0].5" = {kulk € Z}. X5
AR R a, bR EEA SRR A E BRI 1E 3L

AR R FL2.47T AR B X T oo DB 800 — S R a9 R

IR 2.5. mAEELK W [ma, mb] = m[a,b].

W Ha | [a,b],b ] [a,b],%2ma | m[a,b],mb | ma,b],BPm [a,b]~ma
Hmb 89 E R A d[ma, mb] | m[a,b]. 5 — 7 @, F [~ mambhy nAE K b
Am | LA = Um, I8 A1 Za 5089 MEH M ma,b) | U8 s Hm [a, b] |
LALEL = [ma, mb],7F Elm[a,b] | [ma,mb].H & #2.1%2° A Bom[a,b] > 0,
[ma, mb] > 0,5 J& 17

[ma, mb] = m[a,b].

HiL 2.6. Fa,bH EES N [a,b] (a,b) = ab.

W B ARTR(a,b) = 189H R [a, b] RaBbH K D AMERK B Em IR
#a,b] = mia.®b | [a,b],%2b | mia.@(a,b) = 1,8 #2457 50 | my.my 2
A ALK R AR BB PRV AMy = b,BP[a, b] = ab.
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% (a,b) = dit, b dEie2.1F 691°40 (4, 0) = LA E@mag it A (2, L] =
LHab AREAR 2. 144625,

R R PTE 0 EE

214 ZFRFTHME—MEHE

aRbW B F % B L | b R EEHKOR A 1Abh L B F 0 ARbAH E
A 422,3,5,7,11,13,17,19, - - - FAS K T 169 F JAR T A — AN & ¥
W i 13 2] B F B F o X 460 = 2235w R ARHE EH T HIA
8 R IR LA R XA BMNAREZTR T o E—MHE® "R
Ha VATERA .

EIE 2.5. (FATHME—H )

15 & E AR ) — AP X LR —H# 5 X B s & 00 e Am.
EAVT AR Ao kAF A A A RAB F R AATEERn=1+1+--+ 1,
N—————

HAKTERALS MM G ARG FART LAACER2KE
AN ER AT R T 5B 25 F A4,

AR BV ANERRIERR B EFE TR S A F HCT R BRAEHIE Y X
—ZRBERAAREZNFE K, p2, -, prp AN = pip2---pr + 1nA A A
R B HE—NFEEptEp; | n,dEdp; | 1.7 £ F B BT AR LR ZAE XK.

— A% R B, A 4 B BT R B T M AR AR 6. F S8 B 6 19 A
TR —AF CTITHE R AR ER ARG R ER AR RLERA
JO R If k76 T 2055 B 1A 45 2] T 108 AR 89 & .20 #2605 K £ B = A A
8t FAUA B E ATD x 1084 & £0.1985F9 F £ B £CRAY X-MPAZ4 it 5
ALt H a9 | K& H R 2216091 _ 1 5 1065050 33X % B AT AN 4eiE 9 R K& 4L

2.2 HHELIZTA

MRFEE XM P (Je EEH, AREXF)KBGGTANEER TR
B EEFER TERL BB T TA
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a1xr] +agxg + -+ apTy = N.

KA H AR,

FAE1400% FAT, 59 (GREAZ) — PP RE—FAERFLGT
A ) AL R R A — AR A S E— AR BT AR — A REE G
B E, BIFEIUTIRE H o R G Ey RT3 R A& A

ox + 3y + z = 100
x4+ y+ 3z = 100.

W2 AR Te + 4y = 100.3X 8 B LAM R E HTAENA Z LA M€ 4L,

AT AR T AR F AL

EIE 2.6. a,b,nH EHK art+by = nH MY BALE (a,b) | n.de Rao,yoLaz+
by = nty—4aLfE W B FFEH

r=x9+ (alfb)ta y:yo—ﬁty
Hob e A A

W B ENRE22FELS = {ax+by | x,y € Z}8 1Tt Srax +
by = nA % BAXE (a,b) | n.
de R, yoax + by = nd9— 8/ BPaxg + byo = n. W T
a(:vo—l—ﬁt) —l—b(yo—ﬁt) =n.
Fr o = xg + ﬁuy = Yo — ﬁtf&am +by = nd9 R TR FrylF
Fazr + by = ndyfiE N

a(z — x0) + by — yo) = 0.

IR D | o (o —20) Bl | gy (o 50 (i ) = 1.7 Ay |
(v — x0),Bl2 = 20 + (a—ljb)t,ﬁ— PiAy — AR Frey R R KR Na (2 —20) +
b(y —yo) = 0.y = yo — 2yt BT iZ A2y M A

x:xo—l—(a—l”b)t, y:yo—ﬁt.
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f5) 2.2. AT @agE B[P ATe +4y = 100.8(7,4) = 1B AGAH #F 00 =
0,y0 = 25 — A4 MR B A = Aty = 25 — Tt. A FRike, yh EEH R
BAEO, 1,2, 3.8 T AR MERA WA A

z=0 z=4 z=3_8 x=12
y=25 y=18 y=11 y=4
3z =175, 3z =178, 3z = 81, 3z = 84.

23 FARXH5&MRARFTE

2.3.1 BI&RXARLNER

B2.17 P RAT B IR P R alR A RO R R A0ARD | a. Bt
al R HA BAP TR A T B4 e, &A1 5| ARl & 6944

EX 2.4. %a,b,m € Z,m # 0,a50mB & % BAXEm | (a —b),FL
Ha =b(mod m).

2%&a=0b(mod m)5a=b(mod —m)FMH A A ABBRIEM > 0.
Bl & XA % 5% 5 XM ERa R &MNP 54 T (ika,b,c,z,y €

1° a=a(mod m);

2° Fa =b(mod m),Mb = a(mod m);

3° Fa=0b(mod m),b=c(modm),WMa=c(mod m);
4° Fa=b(mod m),c = d(mod m),N

a+c=b+d(modm), ac=bd(modm);

5° Fa =0b(mod m)Ed | m,WMa = b(mod d);

6° #a=0b(mod m),WMax = bz (mod m);

7° azr = ay (mod am) ¥ AR Hr =y (mod m);

8° Fax = ay (mod m)H (a,m) = 1,0z =y (mod m);
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9° x=y(mod m;),l <i<r¥HBMRXZr=y(mod [my,ms,...,m.]).
VAL i PR ARST VA R A 2 L H AR AT B AL B AR

2.3.2 &KHERfFA

a, bl H R EZMNZRKEER & F42ax = b(mod m)#y f# £ H — 457
W,

EI] 2.7. &(a,m) = 1.3 T HEAELKD,F & F 42ar = b(mod m)A
m g —#.

W BA(a,m) =13 THENERVARAEEL, Yy € ZAEFar+my =
b,Blax = b(mod m),r3t A& % B 4 7 A2 84 fiF.

T &k B fE A AR — 8. Fxy, ol Aax = b(mod m)&y #E Flax, =
are = b(mod m). ¥ F(a,m) = 1,72z = 29 (mod m).:XHLH 7 A2 69 4% &
AN FERAEM B 409 BP iR AR moE —.

EIE 2.8. A& F#2ar = b(mod m)H % BHALE (a,m) | b. 5 K%
REFZ R & AR (a, m) MEMR R & 6%

r=x0+ t(mod m), 0<t<(a,m)—1.

(a,m)

R b a2 R & TAE

) i

W] Ezg AR & FA2ax = b (mod m) 8 E.BPm | (axo — b). W T (a,m)
| m, 2R A (a,m) | (axg —b). X H(a,m) | a, 3 H (a,m) | b.RL K, % (a,m) |
b, B Ex,y1 € Z, £axy +myr = b,BPax; = b(mod m).iX & Wlo, L2 B &
A ar = b(mod m) &y — A~
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L% AR & HALH R K (a,m) | bEF,ax = b (mod m) T VAL % F
YR A TAZ

a b g
(@m” = am) \"™ (m))
m%((“y(m)—lﬁﬂiﬂ% ﬁ*ﬁ‘?xEIO(m"d( >)MM
0

(a,m)

FRO < zg < (a%).:‘/l\xo)&,iiax = b(mod m)& — AN T @k Pz +
a0 <0 < (a,m) — 1A ax = b(mod m) 8 i 42 € MR T A
m a .

a | zg +Z(a,m)> =axg + (a,m)zm =b(mod m).

m
m m m
< | ——— ,m) —1 =m,
0 m0+l(a,m)<(a,m)+((a m) >(a ) m

P Azg + iy, 0 < i < (a,m) — 1R (e, m) MM B 4 &9 R 3R A8
Ryfar = b(mod m) 8 —ANfE.4 Faxrg = ay = b(mod m),f hzy =
y( @ )) By = wo + ki AR KRR Aa, m) 89 3R 0 A HOAR Ay =
(mod m). X H Haxr = b (mod m)& Lt *(a,m)/\ﬁizf’]\«xﬁi\t%

xo + z(a ™)
75 XA .

i 2.3. ##14z = 27 (mod 31).
2 (14,31) = 1, 14z = 27 (mod 31). A 31 —#%,
142 = 27 = 58 (mod 31) .
R (2,31) = 1,7 A B & XM 847 2
7z = 29 (mod 31).
X H 7z =29 =91 (mod 31),8(7,31) = 1,# 2 = 13 (mod 31).
5 2.4. #6x = 30 (mod 33).

i (6,33) = 3H3 | 30,% & 322.8471% B & HALH 3AHEIZ R 4 09 L.
562 = 30 (mod 33)F M 49 B & 74222 = 10 (mod 11)“}2’(27 1) =1,z =
5(mod 11)& ¢ &9 #11°E — .o = 5 + 11¢ (mod 33),0 < 2RRA&F
62 = 30 (mod 33)#9 =ANE33 7R B 4 69 #f BP iz B & ﬁﬁiﬁﬁﬁ%ﬁ

x =5,16,27 (mod 33) .
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2.3.3 KXMEMHRLHAA

KREERBFENE (THE) ¥ “DARRLEL” —F: “SHDR
Jo M ZZHL A RERZAZ LR A FBILTY AREES
AR AR (LA )

x =2 (mod 3)
x = 3 (mod 5)
r=2(mod 7).

— R ERERAAE K2 (FRAR) b EER

“ Z ARUTE A,
AAAE T — A,
L5 AR A EF,
B EAE TR

DR AT0,21, 155 A % 2% VA3, 5, THT 13 69 & 2,3, 2, % 4 R A0 F
#105. Bp

x=702+21+3+415-2 =233 = 23(mod 105).
E S Hob LAk P le XA A AR A b B R &2 AT & g 28R4 g e .

EIE 2.9. X ARKm, ma, -, mr,fﬁ'ﬁi? MEEEKar, a2, ar,
MR A TAEL = a;( mod m;),1 <i < r¥ A M FFEBEEM M- mf
—ay.

EH M = mimo---m,, M; = M ,(My,m;) = 1,1 <@ < r34f
B AN, M;b; = 1(mod m;) A fE3+ B %5 ;ézH‘J'Mb = O(mod m;). Ay =
Zj:l Mjbjdj,;ta!’_f}&

y = M;b;a; = a;(mod m;),1 < i< r,

l/\r?'nyfen > Ty A2 48 64 g B B '5y1‘7“%m1m2 my 7] RO R IZRE & AN
a9 fig .
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y1, Yo AR A B & ALY AR Ay — yo = 0(mod m;), 1 < i < r. A3t

WY1 —yaAAmy, ma, -+, mpBIER A d[my, ma, - ,my] | (y1—y2). Famy,
ma, -+ ,my MEAELE [my,ma, -+ ,my] =mimg---m,. REFH

y1 = y2(mod mymsa - - -my.).
1% R ILOGIE I R AL PG C T A A ML B 4 A2 4 049 BLAR O IR

5] 2.5. fER & H AL

x = 2(mod 3)
x = 3(mod 5)
x =2(mod 7).

ﬁ 7«1:\%‘:’:]\4:3'5'7:105,]\41:35,M2:21,M3:15.d335b1£
1(mod 3),21be = 1(mod 5),15b3 = 1(mod 7)% Al f# by = 2,by = 1,b3 =
1. %

Y= 35:2.2421-1-3415-1+2
=702+21.3+4+ 152 = 233.
y = 23(mod 105) & % B 4 7 A2 4. 49 fiF .

EIE 2.10. KHER A FTAEMr = a;(mod my),i = 1,2, A 69 £ &K1+
& (m1,ma) | (a1 — ag) A& F it R0 1% 75 A2 69 R AE [my, mo] "B —.

JEB X G AR MR R G A s, tAEr = mit + a1 Bx = mas + ag,
BPmat — mos = ag — a1 KB 32.6%01% B AL A ML B AX % (my, ma) | (az —
ap) FT VARV B 4 AL R MR 09 % 5 AF 2 (my, m2) | (a1 — ag).

B Y KB RN o Ao R 1% T AZ 406G FF

1 — x9 = 0(mod my)
1 — x2 = 0(mod myg).

$1—$27%ml,mzéﬁ/ﬁ’fgé‘kg{.ﬂ;i\%[ml,mg} | (le—xg),gpiﬂl = ZEQ( mod [ml,mg]).

© 3BH 1% 7 A2 69 ﬂiﬁ%[ml, mQ]"’fi"‘.
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5l 2.6. Kf#
x = 2(mod 4)

z = 0(mod 6).

W E(4,6) | (2 0),i% LA MR L RRALI2E— T Bt £ E
fE.Hr = 2(mod 4),%x = 2 + 4k, F X K Az = O(mod 6), #F £ldk; =
4(mod 6),fL # J& Aks = 1(mod 3).F &k = 1+ ko B R Az = 2 4 4k,
3w = 6+ 12k i iR A

241 %% 5%%

3T B R AN ERARS AR5 E£46{0,1,--- ,m—1}F—AK
EmB & — A,

EX 2.5, B¥HELS v, 10, 2}, RENEXSAE LR 5ZEL
‘:F"/l\l'ﬁ%mré] %,DN ﬁ:{l’l,xg, s ,mm}ﬁ*%méﬁm,% .

22{0,1,2,3,4} 45 8% & ,{10,21,27,38, —1} L R 5 89T R I3
A, Bme T ZA AN, HARE R AImANATE ARG, L RET LT EA
B RHEmE £,

HMNEEMYG R A ELEXTRA = {z|lr € Z,2 = i(mod m)},0 < i <
m— LHENERAE5{0,1,--- ,m — 1}F —ANKE & FTAFENEHR
FAg, A, Amt P W —AEr € AB(z,m) = 1LIFZA b 8945 &
ZyAR LA (y,m) = 1L,iXRR Hr,y € A,z = y(mod m),Blx = y + km, 4o
K(y,m) = d,WLHd | 2. HEd | mFd | (x,m).@(x,m) = 1,A@m(y,m) =
d=1.

Fre Ail(x,m) =1L NARAAEMEZEFWR AR SmEZFHR A
FATH G(m), R By R

EX 2.6. AHENEMEFHR R EFTR-ANTEANEH KK —AH
ﬁk‘(‘ﬁé%é\{ﬁ, T, - ,T’(z,(m)}""l MM Y% £ .
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ﬁﬂ27{01234amﬁw%n%,«$n XA = {6k +ilk €
Z},0 <i < 5FALARH6EF MR & £,3%0(6) = 2.{1,5},{7,-1}#& =&
#6 éﬁéﬁ%.

R E (1,2, m— 1} Bm I 0 Sk A — AT R Ay — A

%4 & .p(m )W’L»ﬁfﬁ\kmﬂ_ BmE % ) R R EIRIES(2) = 1, ¢(3) =

P(4) = ¢(6 ) =2,0(5) = ¢(8) = 4,9(7) = 6. &MAELH(1) = LEAXM T &
#p, ¢(p) =p—1.

5138 2.1. ©4e(a,m) = 1.5{x1, 22, , Ty } RAEM T F N {axy, axo,
0Ty Y RBEMEY TR {11, 2, Tgm) y RARMAIGE R W {ary, ary, - -,
arg(m) AL RAEME) 46 7 .

W {z, e, o REMB R R AR L £ ja; £ zj(mod
m). % Razr; = azj(mod m), & F(a,m) = LA H L A x; = zj(mod m).iX
5{x1, 29, o} AEMG T EFE. BFHar, avg, - ar, A AA
Bm IR & EmNTE, CAEFH R — MM 7T 7.

{rira, - roem) }RAEMBI G R B L2 Lo (r,m) = 1,1 < i < ¢(m), 7
Hi # j,ri # rj(mod m).AA(r;,m) = 1F2(a,m) = 1, REIHE#£2.2 %2 (ar;,m)
= 1LAT & & 2IE i # j, ar; Z arj( mod m).ary, ary, - -, ar g A e(m)A>
SmEF AR AHEM B &G TE.CANEIFH RAEME — /NG 7.

242 Rz 5%Lz®

EH 211, (BREHE)
42 (a,m) = 1,Ma?™ = 1(mod m).

‘i]f% ﬂtl—“/]\i}‘;‘%mé{]éﬁ %‘ {T17 T2, aT(j)(m)} % (CL, m) = 1H:j—7{arla arsy,
ATy (m) Y RARMEY 4G R AL — ANy, b FAE— ANt = arj( mod m),FF
H R 69 T ARixt &2 7 B &9 F 4. o sl A i

riro - .- T’¢(m) = arjl . arj2 e arj¢(m)

— a¢(m) Tl - r¢(m)(m0d m)
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W T (r;,m) =1,1 <i < ¢(m) RIER1E2.24

(TITQ o To(m)s m) =1,

MAT X 2B A i
a®™ = 1(mod m).

R 2 F B—mA F Hp,(a,p) = 1Rt a,6(p) =p — 1, A fF 2] %
L3 pAEKHpLal

a?~! = 1(mod p).

#pla,a = 0(mod p), W] B AR ZaP = a(mod p).d Hp 1 alt A5 D232
F2aP~! = 1(mod p). H 8 B & X 6° 43 s 2aP = a(mod p).FF vA 3t T4&
fTa#fH aP = a(mod p), & ¥ pA FH.

2.4.3 HHEERHK
BIIR 2.2. pH 4 M — W EEHn,o(p") = p"(p — 1).

W DT HFE TR EA A, b Epn A B Tphi s Ep, 2p, -,
P ip, —E AP IR Hpr B T phd, Bp Hpn B E ey Sk A pn—pn ! =
P Hp — DA

EIE 2.12. H(m,n) = 18,6(mn) = ¢(m) « ¢(n).

R p(mn) 2 DT HFTFTmnBE Emn L F 6 EXEFANK T @i f
T HF Fmnty EERI R — 774

1 m+4+1 2m+1 -+ (n—1m+1
2 m+2 2m+2 -+ (n—1)m+2
3 m+3 2m+3 -+ (n—1)m+3
m m+m 2m+m - (n—1m+m

F(m,r) =d> 1R AT EF LI T Er, m+r,2m+r, -, (n—1)m+r¥
Emn AR Td@ T o EmnE £ 83 AR A(m,r) = 1896(m)F F
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F,mE(m,r) =18 {rm+r.2m+r,--,(n—1)m+r}ZnTEE LA
AN R R.C AR Z R AN TR T A(n) N EnE & . Mm%
TEFEANARHEMEE KdeC Z@AH ()M EmnELE.

I LS B p(mn) = ¢(m) - p(n).

ZE(m,n) = LA f(mn) = f(m)f(n)8d &K frr A R R R 2
FpRAME R F AR IL2 12 A Ent E B F MR An = plph - -pfc’“,
)

¢0ﬂ:=p?%p1—1>-~p%‘%pk—1)=7w1—li)~-u-—;;)

5 2.8. K230 034169 & 4.
fd 341 =11-31. 9 K472 5220 = 1(mod 11),2%° = 1(mod 31).

2310 — (21931 = 1(mod 11),
2340 — (230)11, 910 = 910 — (9%)2 = 1(mod 31),

BP2340 % T i 2 b ] 4 7 A2 48 4

{ z = 1(mod 11)

x = 1(mod 31).

f##F2 = 1(mod 341),872310 = 1(mod 341).
A B % D 2 ey 2 AR 2,250 = 1(mod 341) A2 #3411 & &

f5l 2.9. ##9z = 7(mod 13).
B 13REH B LR EZ32 = 1(mod 13).
r=32.0=309.92,=30.7=(13-4)5.7=(—4)5-7

= (13 +3)%(—28) =9+ (—2) = 8(mod 13)

x = 8(mod 13) & % 7 42 49 fig.
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2.44 @RBEHE

BRI AR T A EHNAZ S ARAL EBAG] L.
5138 2.3. 22 = 1(mod p)¥4F A A = 1,p — 1(mod p).

EH 22 = l(mod p) A Z KR & FARrZ2 LM r? — 1 = 0(mod
p),Bp | (r+1)(r—1).XZHAHMTR: Fp| (r+1),Wr =p—1(mod p);
Zp | (r—1),0r =1(mod p).

S8 24. pAF FRKJIETEANBE & % 4azx = 1(mod p)&d f#,iX
Fo T ABAAL 2, ,p—1.%a # b(mod p)bt,a’ # b/(mod p).%&a’ = a(mod
p), Ma=1%&Kp—1.

W B TaRAA{1,2,--- ,p — 1},(a,p) = 1.7 #2axz = 1(mod p)&
W H —/MNEd R FEd = b (mod p), /& Bl & XA AR Rabaa'b = ab'b(mod
p).Bad’ = 1(mod p),bt' = 1(mod p),# Ha = b(mod p).AAfm Ha #£ b(mod
p) B, Fa # V(mod p). X Fa' = a(mod p),B & XM R Fa, Ha® = 1
(mod p).AA51322.3 47a = 1(mod p)#FKa = p — 1(mod p).

EIE 2.13. (BRABRRE) pAFHIARE(p—1)! = —1(mod p).

W pREHK . Yp =20, 2K(2 - 1) = —1(mod 2). %p > 28F. 4 7]
2 45 BALT 5 6{2,3,-- ,p— 2}0 A &d # aflad = 1(mod p). Zaik
AR B B 48 2 690/ A R 09 A 2,3, -, p—2i&p — 3T hita Ha' 4
A% —*F, Bp

2.3+ (p—2) = 1(mod p);
p—)'=(p-1)-2:3---(p—2)=p—1=—1(mod p)

Bitk, &4 (n —1)! = —1(mod n).%a&n® BT Ha # n.¥n | (n — 1) +
DAF2a | (n—1)!'+1).2%a| (n— 1), FTRa| Ltskdfetha = 1. Xt
Pnix T A IR AR T, n2EHK.
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2.5 EHEZHHATARAZAK
n# E¥H d(n) R Fnt E BT 3 ,0(n)RTFnt ERHF LA TR
d(n) =2 gn 1,0(n) = g d.

En = plllplg2 .- -pk kAR Apl 'py? - (O <fi <1 <i<k)AntERT. &
AﬁﬁwHﬂKm%mﬁMﬁmmh+D@+D (g + DANER T, BP

d(n):<zl+1><z2+1>~-<zk+1>,

o(n) = Z Pl PQ '
0<f; <l
1<i<k
Uk
= Z pph - p£k11 Zpkk
s fi=0
I+1
P —1
Dk
0< f;<l;
1<i<k—1
pl11+1 1 p12+1 1 ''''' p2k+1 1
p—1 p2—1 pr—1

TEFEE S (m,n) = 18 ,0(mn) = o(m)-o(n),d(mn) = d(m)-d(n),BpdFec ¥
AR R

EX 2.7 EEFnAXAFKSEREnF THRAFISIWERTZ
Fa,Bio(n) = 2n.

Bldm6 =1+2+328=1+2+4+7+14,65282 2% FFTRL2HKL
23R TIRIFALER.

EIE 2.14. pAHFEH A R2P — 1R FH V212X - DNRZAHK.
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P phH2P — IHREFH G <2 140, (20712 — 1) = 1.0A&R
P oy B

o) =" =221, o(2P-1)=(2"-1)+1=2",
on)=0c (2P (2 -1) =0 (2PN o (2" - 1)
= (2" —1)-2" = 2n.
THAPL(2P — )RR AR

EIE 2.15. nR—AMBR A LAn =201 (20 — 1), L Fphe2r — 13

W AR AR TAETAn =28 m A P2t mk > LARET S
92 Lo(n) = 2n,Bp

2 lem =0 (28em) =0 (2F) o(m) = (2871 — 1) - (m +1).

fdim = (26 — 1) 1K BIRmE b Fmbtd B F 2 Ao 5 BIK § & Rmbh
B AR EL = LARmM = 2M1 — 1 0(m) = m + LIXHLAmA & AR
B+ IRRFEHKE+1=codym=21_1=200_1=(20-1)(2¢(=1) ¢
2¢(d=2) 1. 1 1) X EmAERFEETR AL + 1A EHKp. 45547
Fan = 2P~ (2P — 1) H o pAe2r — 13 A F 3

754 2P — 169 % 4 ™ F Mersenne4& , 8, £ 1985-F % %] #9 5 K Mersenne4&
F 2216091 1 B ATAX K LS 1AM & 30, R K 89 A2 282589933 1 47248620484% .

2.6 RAR5HHK

AT EAMNEMBB & H 42" = c(mod m).%(c,m) = 18 20&2" =
c(mod m) 89— AN4FME myAa" = 1( mod m) 89, Mz = yxo( mod m)Za" =
c(mod m) & f#. R & ka™ = c(mod m)&y & AN AR T WL 5 yxe X,
FyRa" = 1(mod m)#y P CA R B & 7 #22" = c(mod m), R &k B| —
N R 2,7 Aoy A2 = 1(mod m) 8y &R EFAF 2] T 2" = c(mod m)hY
e

T @ AT RA 2™ = 1(mod m) ey #E. A sk 51 BE . RAR R 48 B89 4

A
XN
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2.6.1 oMK

% (a,m) = 18, FEE S
A={n|ne€ZHba" =1(mod m)},

B EE EFap(m) € ABp(m) > 0. AR EGAY — R AR D EERKLE
AL AR I TR

1° FEni,ne € A Nng £no € A;

2° FneAce Zﬂ']anA;

3° B AAR MRS BB R 6 SF B R iy i AR R AE 2 R BP A
={k-l|keZ}.

EAVRIA atEm G B S AW i 42, 5 (a,m) = 18 ,atEmag I A 1]
A3 FE AN Ra™ = 1(mod m)® ¥ FEn HL | naF A3l | ¢(m). I EH
Ha™ = a"(mod m)% BHAX L n; = ny(mod 1).

#iL 2.7. &F(a,m) = 1,l%a#§mﬁ@%,ﬂ’lakﬁ%méﬁ%7‘7ﬁ.

Y HRA R (aF) = L(mod m)#jE LA A 24 R A AR
P Fal | kg, BP

.
.

l

—

Y ) (l7
4T (gl ) = LRSI Gl | 7.0k 6015 R R IR R D ) E 2 3 !

~—

) TR
M A (/T)

2.6.2 RAR
EX 2.8. &(g,m) = 1HgBmeIH R o(m), W g A BEme) RAR.

)4 2 569 R AR, 0(5) = 4,2* = 1(mod 5).3R BT8R A%,0(7) =
35= 1(mod 7).12 3 R & FT HmA A RAR S dem = 8,4(8) = ¢ (2°) = 4.
{1,3,5,7} RAZ8MLE Z M 1AL88 I #1;3,5,TAL8AG I A2 AEAT 58E & #9 &K
HEHAMRE{1,3,5 7P —ANTEES Bl & KA EizLk AR &
BT Jr JE RS TR AR
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BO < i, j < ¢(m) —1,i # j, B&g" # ¢ (mod m), {¢%,¢",--- , g?™ "}
M RAEME 45 R ALFE R, g R B BAREAN EmEE a5 AR5 %
AgBEmR &3P0 <i < (m) — 1L EMEYRARAE g0, g1, -, g1} o
Z(l, ¢(m)) = 1, g R AEm by B AR

T @42 F 0 R s SO RAR, 2 4530 R T A 69 F AR A RAR RARA
HAG(p—1). A de et HAG| 52,

5138 2.5. & f(2)Znk#EFH# ZAX, f(z) = 0(mod p) £ % An/MiE.

EH fo)RnRERZRSAX f(2) = an2™ + ap_12" + -+ + ag, 2
¥ a, # 0(mod p). 3 f(z) 8 R HnitAT )3 tAIEH.

In = 10,012 4+ ap = 0(mod p)Hay # 0(mod p), @ € 2.7 %2 1% & &
) 4 T AL o — ARy AL AR L.

Bikn = ki,apa® +ap_ 12" 4 +ag = 0(mod p) £ % HEAME. In =
k+ 14X f(z) = 0(mod p) L, B ARG AMR L4 K f(z) =0(mod p) £V H
—/NMEr BR f(r) = 0(mod p).

flx) = fx) = f(r)
= Qg1 <xk+1 — rk+1> + ag (."L‘k — rk> +- - Fa(z—r)
= (z —r)g(z)(mod p),

H¥agi1 #0(mod p),g(z) kR EZKZAX. f(z) = (z—7)g(z) = 0( mod
p) 89 & st (s — r)g(s) = 0(mod p),BFs = r(mod p)&g(s) = 0(mod p),
LA B R AT R Ag(s) = 0(mod p)8gfiE. 012 ARIEI B H £ % A ENFE,
o f(z) 2% Ak + IANB G n =k + 14 .

513 2.6. &0 > 1,03, 6(d) = n.

Y wd [k | ndY Dy, 6(d) = Xy, 6 (7)-
FIEEEC,E FdRNET.

Cog={m|1<m<nH(m,n)=d}
:{m|1<m<nﬂ<g,ﬁ):1},
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ERIC) =0 (%) (1,2, . n}FEALFHLELRE—ACyF A
n=Y1Cd =" ¢(5) = ¢(.
dln dln dln
Blden = 6,n89 B F 9 HA1,2,3,6.6C, = {1,5},Cy = {2,4},C5 =
{3}, Cs = {6}.
FEIR 2.16. pHERL| (p— 1) 98 ZHEph H IR FAEIFH G()A

B S THEAMN| (p—1),5BpM AL T FEANRAY(L). S0 R 3 FEAIR
B AU A8 L FE IR 290(1) = 0.4 R A Ea,abpE & Batph A1, Bra =
1(mod p). £ & &{a’ a', - a7} Pl F & A& 09 45 HARIR R 4, 57 A
REAFABRPAR A M3t T0<i <1 -1,

(ai)l = (al)i = 1(mod p),
a®,at, - a1 R = 1(mod p)aY fFARIE 7| 325, R & TAEE S AIA
fRAE A0, at, - - ol TR 8 AR, AR 2. TRl BpM MY BAR Y (K,
)=140,1,-- -1} P ASOMNBIZF 0% PTA{ad al, - a1 P A (1)
AP AL B (1) = ¢(1). 47 B 3T | (p — 1) ¥ a2 (1) <o(1).

B —7 @ AR D EIE (a,p) = 1,aP~! = 1(mod p).FatEpty 4 A,
LA (p—1).#HLZFEMHGaE D Ap — 1A B AT @R () R AP AL 8
AN A 5] 22,677 2

Yoy zp-1= Y ().
l|(p—1) U(p—1)
FaEdH Y1) = o(1).

R ENY(L) = (1), Bp A pI A 1A BT A ¢ (DA

HAEL = o(p) EpI A d(p)d L EANE AP ((p) = d(p — 1). XA
Ho(p — 1) MEpaY RAR ) 4372 R #K ¢ 69 BARK A

d(6(37)) = 6(36) = ¢ (2°) ¢ (3°)
=2'.(2-1)-3'3-1)=12.

@i R H A1 R 209 R AR 3R A RAR T VE :mA RAR S HAR S m = 2,
4, pF 2 pF HPpRFE R kA EEI FRLASEA RAL.
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2.6.3 #HH

RgABEpy RAR {0, gt, -+, gP 2 A PEY 4 B ST HEA KR, F (n, p)=
LW A AEM, 0 < m < p— 280 = ¢"(mod p) ik L. KAVFEm ANt T &
R g) B9 paE &, H T A ind, n.

ZHEn = g'(mod p),fmn = ¢ 9" (mod p),BF VAl = ind, n(mod p —
1).

HpAa A 4o T IR

1° pfab,indg ab = indy a + indg b(mod p — 1);

2° pfa,ind,;al =1-indya (mod p — 1).

Xt B AG R0 = AR A Bk R A AR p AR R 5 AT ROk A A £
PR PR

EIE 2.17. % (n,p) = 1, g A Epty RAR N B & 7 422" = n (mod p) A
Y BALG (k,p— 1) | indgn. H FH#H 2, ZFTA2H (k,p — 1),

EH Ay = indgz,z = ¢ (mod p) RAzF = n(mod p)#F 2lgvF =
g9 (mod p),BPyk = indgn (mod p — 1). ZHEH My% B L (k,p—1)
indgn, 7t L5 R0 A (k,p — AR CMNAE

Y=Y92, 5 Ykp—1) (modp - 1)
AR Lz = g¥t, g¥2, - -+, gY¢r=1) (mod p)&2* = n (mod p) & fiF.
5] 2.10. fER 4 7r422% = 3 (mod 11).

i ERARIEE IR RARAL, 34 T RAR269R 11K AR Sy =
indy 2,6 ##8 - y = indy 3 = 8 (mod 10).H(8,10) = 2, &KW B & H A2 H 24
10 F 469t e A

y = 1,6 (mod 10),
B33z =220 = 2,9 (mod 11),€ 1228 = 3 (mod 11) 49 %,
5] 2.11. MAHEF A F4252 = 7 (mod 11).

8 ®5z =7 (mod 11), AR 1149 N RARH 240
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indy 5 + indg z = indy 7 (mod 10).

IRARAG R & Snindy 5 = 4,inde 7 = 7, AN L X/F 2linds 2 = 3 (mod 10),3&x =
8 (mod 11) & /R B #& 7 42 49 .

Bl 2.12. #F 4 74228 = 3 (mod 143).

fE H143 = 11+13. 2% 2% = 3 (mod 143)#t R ZF B & H A28

2% = 3 (mod 11)
28 = 3 (mod 13).

#] 1412.10%228 = 3 (mod 11)8 & Kz = 2,9 (mod 11). A #12.10F &) 7 & %
#2% = 3 (mod 13)49## Az = 4,6,7,9 (mod 13).
T @ KA

x =a(mod 11)
x =b(mod 13),

HPa=290b=4679KM7 k234 T PLHFEALIXEZALEL
Rz =136+a+11+6+b(mod 143). K \a, bay18,1F 2|

x = +9, 420, £35, £46 (mod 143).

B AT 3 25 52 & Hophe AT K B A p ey RAR S L — A 89 77 ik 55 oh o e — AN %
Ha,C AR F R RARAL LA — A0 Tk AR R T A — AR PP
T2 ARG RARFAD S I H K K214 H TH0A N 69 & &89 &) RAR
BADR B AGH %A T B — TP HB0 AN 3 & Sp, % — 7 & E ¥ Hn.F
HopAa B 5 B HAE A 169 7 F AR 8GR W) R 3% F #08 o) RAR g, 1% 3 69 Al
AF& W &Zind, n.
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& 2.1 =Hp(< 50) /N REIR TR ER
indgn \ p
5 7 11 13 17 19 23 29 31 37 41 43 47

n
1 o0 0 0 O O 0O O O 0 O 0 O
2 1 2 1 1 14 1 24 26 27 18
3 31 8 4 1 13 16 5 1 26 15 1 20
4 2 4 2 2 12 2 4 2 18 2 12 12 36
5 5 4 9 5 16 22 20 23 22 25 1
6 3 9 5 15 14 18 6 25 27 1 28 38
7 7 11 11 6 19 12 28 32 39 35 32
8 3 3 10 6 3 12 3 38 39 8
9 6 8 8 10 10 2 16 30 2 40
10 5 10 17 3 23 14 24 8 10 19
11 7 12 9 25 23 30 3 30 7
12 6 13 15 20 7 19 28 27 13 10
13 4 14 18 11 11 31 32 11
14 9 21 13 22 33 25 20 4
15 6 11 17 27 21 13 37 26 21
16 8 4 4 6 24 24 26
17 10 21 33 38 16
18 9 12 11 26 17 16 29 12
19 15 9 35 9 19 45
20 5 24 25 34 37 37
21 13 17 29 22 14 36 6
22 11 26 17 31 29 15 25
23 20 27 15 36 16 5
24 8 13 29 13 40 28
25 16 10 10 4 8 2
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* 2.2 Hk2.1
indgn \ p
3 5 7 11 13 17 19 23 29 31 37 41 43 47
n

26 19 5 12 17 17 29
27 5 3 6 5 3 14
28 14 16 34 11 5 22
29 9 21 7 41 35
30 15 14 23 11 39
31 9 28 34 3
32 5 10 9 44
33 20 18 31 27
34 8 19 23 34
35 19 21 18 33
36 18 2 14 30
37 32 7 42
38 35 4 17
39 6 33 31
40 20 22 9
41 6 15
42 21 24
43 13
44 43
45 41
46 23
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) AR

1. JEH:

(1) #alb,a > 0,0 (a,b) = a;

(2) ((a,0),b) = (a,b).

2. 1EHA:

(1) *FrAn > 0m 2 (n,n+1) = 1;

(2) Hn > 08, (n,n+ k)T BA 4482

3. KaAeylz£%:

(1) 314z + 159y = 1,

(2) 3141z + 1592y = 1.

AR A FH AR > 0,46 | (n® —n).
5. iE9: EXF T EAmMAL0| (3™ + 1), M FTHn > 0,10 | (3mH" 4+ 1).
6. K2345% 34567 A~ 89 F £ ik X

7. 3 Bn > 08 n(n + 1) R —AF A

8. An=>5+1iEMn+1,n+2,n+3,n+ 434 A 5%

9. KT3I A28 TR M5 R
(1
(2
(3

e

)T +y=2
) 204y = 2;
) 15z + 16y = 17.
10. KT 374269 5 B A7
(1) 6z — 15y = 51;
(2) 6z + 15y = 51.
11. A30KZEIAN5S 1A, 2ASH KT B|ETR.FIA 5 ) A 1R
89 5% 75 k7
12. RAR099TE T ¥ RAetE T HI2NHFRFRLE AR T3
BREOFERBRS TR IR FRETEES IA?
13. &k =1(mod 4), M6k + 58£4% T % V7
14. £ AKX TINERR6RE1IR A RE5F 4.
15. A ALK A 2 7 $ 2 £ AR AR R .
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S

16. EBA: F—/NEH EA T X A AR M3E R AR A Z AL AR A3 E

A
17. JEBA:
(1) 10F = (1) (mod 11) ,k = 0,1,2,--;
(2) EF B —AERKREALLER A A A,
18. T P& R 4 77 A2
(1) 2z =1 (mod 17); (2)3z = 6 (mod 18);
(3) 4z = 6 (mod 18); (4)3x =1 (mod 17).
19. & 7R & 7 A2 48
Q { o= 1 (mod 2) 2 { o= 31 (mod 41)
x =1 (mod 3) x =59 (mod 26)
z =1 (mod 2) 2z =1 (mod 5)
(3) § z=1(mod 3) (3) ¢ 32 =2(mod 7)
x =6 (mod 7) 4x =1 (mod 11)
20. KAKR I #H A TR FERGEEH, y, 2
(1) €M HIF A3, 5, THTF RTRARE2069 AR RN £ H 189 KB
(2) €AV AIFIAS, 5, THT 13 ARG vA2073 2] 69 B 531 5 T (1) F o8
B RE.

21 K#HA2|n,3 | (n+1),4| (n+2),5| (n+3),6]| (n+4)8m %
Fn(> 2).

22. 1 H $(42), ¢(420), $(4200).

23. NFISH 518Z K E K AME? Ym = 18,a = 50,1 E 5]
2.1

24. pAFEE (m,n) = p,Flo(mn)Eo(m)p(n)Z B A H 24X F?

25. 1EHA:

(1) %2 R6 | n,Mo(n) < 3;

(2) o Rn — Vhn + DA F R n > 4. Mp(n) < 5.

26. (1) BiE14+2 = 2¢(3),1+3 = 36(4),14+2+3+4=5¢(5),1+5 =
84(6),14+2+3+4+5+6=12¢(7),1+3+5+7=56(8);

(2) R —A 25,

(3) EHf b = 5.
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27. 31419 ATHY B3 R % V2

28. TSP KAZH AR A7 KA H R A7

29. pA FHAERA: A EEHE, (k+ 1)P — kP = 1 (mod p),FF s b dfe
Y

30. BixpA —ANF & AR

(1) 1Pt 2r7t .o (p—1)P7L = —1 (mod p);
(2) 17+ 2P +--- 4 (p— 1)’ = 0 (mod p).
31. #H.d(42), d(420), d(4200), o(42), 0(420), o(4200).
32. KAAGCONE T #94kn (n < 10).
33. 1EBH
Zl — la(n)
o d n

34. IEH BT A 4948 T A R A6 R84
35. EnAMBT 24 n > 6,iE%n =1 (mod 9).
36. 1EEA

D alp)=> o)+ > dlp)

P p<x p<x

37. £2,4,7,8,11,13, 1481589 2 % V7

38. (1) X F/RAR289 & ) 4544 (mod 29);

(2) A A& M9z = 2 (mod 29);

(3) A A& ME2? = 2 (mod 29).

39. 4579 = 1 (mod 10021)%F R AF? (iX 2457, 91148 & % $£,10021 =
11-911.)

40. K3TE9124NR AR,

41. PEM: FEp,qAFEFH | (a? +1),MAq | (a+1)3%q | (2kp+ 1), %
kA AR

423880 FatptI B A3, Wa + 1ALpaI I 4 6.
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3.1 BRI HK Kmin

EX 3.1. XAEBAEERANEL, R A —ANHRZOHIE (EN])
f, % a € A, f¥a B BBYE——A7TEbe B, WikfHhE
SAB|E LB —AWS, tEf: A BEAL B,

ENX 3.2, EfAESARELBY—/ s, E%ac A, o f¥art
K2 e B, MARbAaEWSTIERT %, RESf(a) =0b; HRakbiy Rl

Mgty 2 ST AR 85, BEAFHEAN TR LAWY fOO/ER TAA K%,
mBY # L FE WA T RAA RIE. FEF, FEAF TR TE K TRAER,
# B INE L& B RAL N — & B .

I RASBREYGEL, W ARELS. FRELSREKELF, 2
MAZ|BO WAL R B 69 B 8. T, BRHOBERLHEBMSHE o 4o
RARSGAELGEF R, tbdmdtAd = A1 x Ay x---x A, mfAAB B
Begt, &(ar,a2, - ,a,) € Ay X Ag x -+ X A EfAER T8 AD e B, N
WA flar,as, -+ ,a,) =b, X EEBAE T RAFE LS TRE

RfRAZI B — A west, Hf(a) =b, &AL AT (a,b) € f, &£
A, Fuatf FEERITA BALSGMROH P LB ES, BIf =
{(a,b)|la € AHLf(a) = b}o FTVA, BREFTUAAERAAX BT, Bf C
Ax B, BAtESac A, atiBa—, PTAZE(a,b) € fH(a,c) € f, M—%
AHb=co

EX 3.3. &S A B, BAAVPA LELLER T A5 H A%
AR FERIR, TR, B

Ry ={f(a)|la € A}.
BARAR;={blbe B, BAkac A, #%#Ff(a)=0}C B,

EX 34.%f: A - B, g: A— B, wExdE&a c A, #i#%
R f(a) = gla), MASHEGRE, LT = g

42
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15'] 3.1. 19\11‘1;’5/1\%(3\14 = {a1,a2,a3,a4}\ B = {bl,bg,bg}o 'ﬁﬂ%%‘"‘
AN, fHarSax*t B 2by, m¥asHasxt & 2lby, N fH AR B ES,
AP f(ar) = flaz) = b2, f(az) = f(as) = b1, Ry ={b1,b2}o

5 3.2. XA BAEEA={a1,a2,a3}, B={b1,bs,b3},

(1) 'ﬁ"%ﬁ"/l\%}’lm']f, f;]%‘alid'f::z@]blf"b% agﬂ'ﬁ@]bg, agﬂﬂLFli’Jbg,
W) f RS, EXAR R fFa 32 ] AR E 8 L& by A2boo

(2) ﬁﬂﬁ?\ﬁ"/l\%ﬁlﬂ'lg, g#é’mli’f}ﬁ@]bg, agﬁ'ﬁith 4Ea3is’iﬁi*]’}£2éﬁ7t
F, Mghamg, XZRAaz£BF XA LG TE.

(3) do B H — NN, hFFa x5 &2 Blby, a3t & 2|by, agiﬂ’f‘i@]%/l\f[‘
Fcd B, WhhRAZ|BSr, EXARHNaz*t BT EAREBT.

HT R34, ZRMTAAW AARFEENE, RA, 22AANHR
£ 4H5A 5B, MNABIBERA 5 VAT EWRER? ToHIELETE

E S

EIE 3.1. 2 AANAMRESALB, KAZ BaBST 74| B4

'iﬂ:-af]: A B%%‘F%%é\y ﬁii};\A = {(11,(12,"‘ ,Cln}, B = {b17b27"' 7bm}7
L ERE|A =ne Bl = m. %fRAZBRYA, W fEntinE

(f(al)a f(a2)7 T 7f(an))

— =3t R df(a)TARBY TEby, b, by IAEZE—A, AmAr T ik,
B3, flax) AmATaE, ..., flan)FAmbr T k. AT VA, AR B8 w4 £
N\

n’]

Amxmx---xm=m"=|B|A 4, iE5,

] 3.3. %A = {ay, a2} B ={by,by,b3}e WMAZ| BoyBL4 4 |B|lAl =
=94, ARSI

MM BE| Aty Best 4| A|Bl = 23 =8 A~ A %K3.20
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CHAPTER 3.

# 3.1: \NAZ| BRI WL G

I INEE 4
i o fs fa fs fo fr fs Jo
A%
ay b1 by by by by by by by b3
az by by b3 by by b3 b1 b2 b3
* 3.2: NBE|ARIBAWLE
INEECE
g1 92 93 94 95 96 9gr g8
Je A%
by ap az a a az az ap a
by ai a1 ay a1 ay ai Qs a9
bs ap a1 a1 ax a az az a

ok g5
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3.2  AFrRmEAt

AN BIUA LR HHRE RGBS, SMNEARGEFN PLIERA

EX 35 Hf: Ao A EiEEa e A, BEf(a) = a, WA
AL IBEWS, THf = L

EX 3.6. %f:A— B,

(1) %2R Ry = B; PfE%be B, Hirac A, 5 f(a) =b, WARSAH
Ho

(2) £ %ay,a2 € A, Fay # ag, Dl’]%]"f(al) #* f(ag), D]’]ﬁ:fi]-‘?-‘fﬁo &,
PP, XfARESH, WEfla) = flaz), —FHal = ase

(3) %o R fRRAFH, LRFBH, WARfZ——BS RIS
HfARSABELADBO S, HRANTES, = LSWIEEH
f(8) =A{f(z)|z € S}.

KA, %S = 08, £(S) = 0: %S = AR, f(A)ERRSfEORE, T
WeIm(f). # &AM ESB#HEBIM(f), ¥FEMERNELARESTIm(f)H
WA, M f: A Im(f)R#HH.

EX 3.7. AfAEGABE LB, BAfFARM, PrltEsD e
B, Gfa c A, #£13f(a) = b BHEAMEZL—ANRELBr L HEFE
SAF AL RN L, fE34ESLD e B, Ef(a) =b, Mf Foxt g
B ao

FIE 3.2. RS AELABE LB, M4 bR X091 H%ELBE)
B A ARG LI

EY: ARIEASIAELSBIESANRY, E%bc B, BAfR
W, PTG Ea € A, H13f(a) = b, MAXEAfAES, UHE—
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#a € A, #13f(a) =bo FA, fTIHBRIEE—ATEN LB AT E—
—AAE, BfIRELBEELANRS,

BT RIEASNREN. ARIE,R. H£4b,by € B, Hb # by, 1A
BENby) = fM () = a € Ao BT LS, A f(a) = biEf(a) = by.
by # by, %A fFa € A B BY AANTRE T EDb Aoby, 5 fABS
T . fIREH,

REIEWf LR HEhac A, BAFRABS, PTAKZEDC B, 1%
3f(a)=b, Bf R4, HfUD) =a. FTodf L R#H4t,

E L Ha, [TIAESBEELSANRG., IEE,

FRE OBRHNAF - ABLELSNETHT XN, RMTARKfET
f ={(a,b)la€ A Bf(a) =b}o EfRABH, MfL={(ba)l(ab)e f}

I 3.3. RALBRA MK L, M AEMNAZIBY 46 £ & KA
A|Al = |B.

W RfRMNAR B #HS, WEESBYHEATFEATHA —AR
%o WEAE L4, BY AR LEAEA FPHRIE—ZEARE, MABY#
—ANTFLEAFTRAZARME. B, FEAFPHAEN—ZXTHFT
E&BYHTEANLK, BP|A| > |Bl.

RZ, BiXA. BHAKHRES, B|A| > |Bl. itA={a1,a2, - ,am},
B = {by,ba, -+ ,by}, Mm >no HMEX—BASf: A— B,

b, 1<i<n
fla;) =
b, n<i<m.

MA£2b, € B(1 <i <n), #MALwy € A1 < i <n), E£Ff(a;) = b,
[RAZIBE)H A PTA, AREABREBAEIHM. iEE,

EIE 3.4. RALSBRAARESL, NWAAZBAASS AR SH2|A| =
Bl

ER: de R MABIBE EXS, ’BAf. —F @, BAfRHSH, &
% #23.3%, |Al > |Ble 5 — 7 @, BAFRNE, b E #3225, FA
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MBE|ARyE gt f~1, m A f ARG, RS, B R ®33%, |B| > |Al.
B, |Al=|Bl.

4 R |A| = |B|, &|A|=|B|=n, A={ay,a2, - ,an}, B={b1,ba, -
X —AFRHKS, EFFTL<i<n, fla) =0, WHhifR4t. L5,

IR 3.5. RASBRAMNRESL, H|A|=|B|=n, NAAZBHEANTR
BEECE N

HEBA: XA = {a1,a9, - ,an}, B = {b1,ba, - by}, [fAAFIB#R
o B, fla)TARB P8 EZE—ATE, FrlAnNt#HF; miE,
BT ARH, flaz) # flar), Ef(a)FRE, [fla2) R IR E f(a1)48
RagTx, RRBRB - {fla)}P 89T &, An— 1#LHF; FE,
Hflar)s fla2) HRG, flaz)hn — 288 0 &RE, £f(ar) f(az)s
v flan—1)Z B, flan) RAA—Fie#E, B, MARIB 84t An X (n—
1) x - x 1=nl
FEE, RARIBHY R 5B A H 5 — — 3 B, HfRAFBH R
S, M f(a)f(a) - flan) RBT R E 8 — AL HI A2, %RBH A
#3bj bj, by, RAVEXRESf : A — B, 4% f(a;) = bj,(1 <i <n),
N fRABI Bt — — 4. BT A, MABI B 4/ 305 T B & HE7) 3,

7*771!0 iﬂ:—zll':"o

5 3.4. KA. BoAlREHKELEMHESL, NBRAWA TR, =
SBSf: A— B, H%nec A, f(n)=2n, Whi, fRAAZ B,
BABIFHAT, HTFARES RN, TRAELILATEGUH, 22,
WIS g, FTHBREESRW, XRATTR,

5 3.5. ARAFEHKESL, AWM RxR— R, f((z,y) =2 xy,
W fRHS, ABfRRES. B, £((2,3) =2x3 =6, LHF((1,6)) =
1x6=06

B 3.6. %S = {1,2,3}, 2(5) ={0,{1},{2},{3},{1,2},{1,3},{2,3},
(1,231 9S8 Bk, RXLELHFBHU : 2(S) x P(S) > P(S). 1£
%A CS. BCS, U(AB) = AUB, NELA e 2(5), (0,A4) €

b} o
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P(8)x 2(S), U(D,A) =0UA=A, ik, URDP(S)x P(S)5 2(S)th
WA, ERRES, e, {1,2}U{2,3} ={1}U{1,2,3} = {1,2,3}.

FliZ, o0 a LA HAE LmAMER, miba N 22 (S)82(9)%
Ao

5 3.7. %A = {a1,a2, -+ ,a,}, B ={0,1}, P(ANAHFE, &

Xf: PA —- B"=BxBx---xB, #4C e 2#(4), C C A, &
>‘Lf(cv):(b:l)b27”‘7bn), ’;Et‘ch ﬁ'ﬁ"lgzgn,

- 0 a; ¢C,
Z 1 a;€C.
W fR S AR B IE P (A) B A BN — NS, LA U,

BB — AT FE (b, by, \by), bi€B, 1<i<n, WEEHC =
{aia; € Ab; =1}, ZRCRANTE, WO e 2(A), H#A

f(C) = (b1,ba,- - ,by).

BPCR (b1, by, -+, by) BRAR . PTIA, fR M.

1Bk, ABFECIBCH Ay, by, by) R, E2a; € A, Fa; €
Cy, M (by,by, - b)) R X T4, by = 1, @ T4, a; € Cy, FF
AC) C Coo RE, Oy C Cro FTA, Cp = Co B(by,ba,--- ,by) RH —
AN, PRAfZE5,

koo, [RIESDP(A)EEAB I,

3.3 BHMEL

EN 3.8. BfRELAINELBWBS, WmgRAELSBEELCHIES.
Etac A, Kf(a)=be B, #£—FHgb) =ce Co LA, EBIAT
Mgt fhg, HBFAFPHTESNTRZBC FOLE, WRT —ADHFHagmst, =
Y fHg0 B oht, WtEgof (ARLESD. E&, TZKf BAEL A
o9&, R TARPITHRA S, REEMITHRIg. TA, FTacd, A

go fla) =g(f(a)).
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K 3.1 BB rREE

o RA. B, CHAHZNESL, W AHKEE FRESREUELF,
AL fE g AR &) E, BEWAtgo fHHLREHI
T @it £ A BT AP

js})

EIE 3.6. iXfRAELAZE LB S, AGEZRFF B - A,
Z2ftof=14, foft=1Ig

WEH: BAf:A—- B, #Rac A, &f(a)=b, Mbec B. BFfAR
S, PTAHERSHF, f1b) =a. ARA

FTvA, BAtfE L b ey Lot RA LB S 1A, Bflof=
Tao RIETIE, fof ' =1Ig. iEH

IR 3.7. BRATEY B2 H A R LA,
WEH: Kf:A—>B. g:B—C. h:C— D, ZiEW
(hog)of=ho(gof)

HREE], (hog)o fheho(go fIARMELS AR E L DB, HHa € A,
#f(a) = by g(b) =cv h(c)=d, £¥be B, ceC. de Do L4 MH
a9 L, T AR

(hog)o f(a)=(hog)(f(a)) = (hog)(b)=h(g(b)) = h(c) =d;
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ho(ge f)(a) =h(go f(a)) = h(g(f(a))) = h(g(b)) = h(c) = d.
Bk, (hog)of(a) =ho(gof)(a)e BAMNIEZac A, #i#HZ(hog)of(a) =
ho(go @), Fri(hog)of=ho(gof)e e
I 3.8. 4f: A~ B. g: B—~C,
(1) Zf5gHZ#HA, Mgo fLAEHI.
(2) & fHgAA RS, Ngo fHZ 4,
(3) EfLEg# ARG, Mgo fLRMG, FHgo fOEBRAA(go f)~! =
fltog™h
WEH: HAf:A— B, g:B—C, FTAZ&MHEZgof: A— Co
(1) ERce C, BAg: B— CR#HA, FIAARALEbE B, #£#Fg(b) = co
XEAf:A— B Zi#HS, Pl fac A, #£4%Fg(a) =bo FTVA
go fla) =g(f(a)) =g(b) =c.
LA, T eAgo fRH, afch BRI, PTvhgo fRHS,
(2) BAE AL,
(3) M(1)5(2)%, EfHgHRARIH, go fLARSH. TEIEHA: (go
= feg s
Hh, BAf:A—-B.g:B—~C, Fiigof: A—=C, (gof)!:
C— Ao mf':B—o A, goV:C =B, Fidthflog ! :C— A, 1+
BELSCY LEe, BhgRHS, HAEbE B, #139(b) =c, XEANf 2
4, BEac A, EFf(a)=b. HESMHFNEL, A

flog @ =fg ) =r'0b)=a
B—7@, uT
go fla)=g(f(a)) =g() = c,
The(go f)"Hc) = ae BAHCHEE—NTE, FII

(gof)yt=flog™h
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34 #E#

KIANB—Fr G- A RELS B LA F O, R HhEH, F
B fs KRR AR AORF P A T ZGER.
3.4.1 EBEHHZAEHRA

EN 3.9. HARARES, KAZIL O F WA A LS AL E H,
E[A| = n, MALEERA A TE

#A={ai, a0, ,an}, WAL&nTE BT AE TR

( aj as e Qnp, )

o= :

o(a1) o(az) ... olap)

W F E BoRAL GRS, BN Fi £ j, Ho(a) # o(aj)e FFE,

o(a1)o(a) ... o(an) RAF® T ERLHT], FAELALMERE AT TE
AT ——3t B, B, HALGBEREAEE R, Lh

ay a2 ... Qp
o7 = .
ar a2 ... Qp
1 2 3 45

2 51 4 3
2,0(2) =5,0(3) =1,0(4) =4,0(5) = 3. 25143—AF L& 692 HF.

Bl 3.8. %A = {1,2,3,4,5}, 0 = <

EARXELALGE R, ANEZEZX VAT ARG E X E,
HAIRXCEKRG L ERAF 2. T, ENBERALHEAN, KAH
A ={1,2- n}kF—MtntEs, BFALWYEHRoHAT TE M4
#HFo(ar)o(az)...o(an)——3 K, FrinTEBEAH A

W 3240, WA A EE RS, m AL ERSPERRNH, BT EHRA
WA, PR BB g, AL B, BikoA Kk,

g:(al as an)
o(ar) olag) ... olan))’
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W) H 37 E Ay

Bl 3.9. %:(1 234 5) W i .
2 5 1 4

e o 1 2 3 45 5 1 4 3 1 2
100 =
2 51 4 3 2 3 4 5 31

FRE, AEZRHoHAIT LI, ﬁ—flfﬁﬁ TALEInHEST 7, %
—AT AR B9 HE LT AT o

45
4 2)°

THE %

il 3.10. £A ={1,2,3) LA A E #.

M Al =3, FAALE#RAI =64, ©MA

1 2 3 1 2 3 1 2 3
o1 = y 02 = y 03 = ’

1 2 3 2 31 31 2

1 2 3 1 2 3 1 2 3
04 = y 05 = y 06 = °

1 3 2 3 21 21 3

Ed, o REFRM. ALEBRHAPAZOLEHI ——F R, Blde, o5 =

12
<3 ) ‘Z’) St 69 A HEF| A 321, WA R E oy R B XTI E T

e A6 Eko, o(ar)o(as)...o(a) AT LEGEHT] . mFo(ar)
o(ag)...o(an)F & B AR A F %, WA Ro(ar)o(az)...o(a,)R ¥ H 31,
oMM AFEW; TN, o(ar)o(as)...o(a,)FERGAARNIEE, Fo(ar)
olag)...o(an) A1 18HEF, rzaamrlﬁ'iﬂ%ﬁéﬁ& Blde, EBI3.8%, oxt a4k
7 425143, H P ASAE S, 5 A H21. 51, 54, 53, 43, FFA251432 4
H3, oRFEH, £53.10 cF, oo %t B GG HED R 231, A 2ANE F214931,
FTA231 —ABHED], oo RABE 32,

BAFril, AT RA AT LS B R R =AU, B, AR
Heo Ho; WARBERIT LR —AN B, BMARZ HoHoWkAR, LHo,-04,
L FERI 7, AL A0, £FI3.10F,



34. B 93

1 2 3 1 2 3 1 3 2 1 2 3
0504 — =

3 21 1 3 2 31 2 1 3 2

1 2 3

= 20-3,

3 1 2

1 2 3 1 2 3 3 21 1 2 3
O4°05 — =

1 3 2 3 21 2 31 3 21

2

1 3
= = 02.
2 31

BN —FaFrrbm s, LA S H L RHLZHME, P, £X
BIF, o504 # 05040
3.4.2 #i%

WA —F R B, RBRATBOERATERASF I BA TR
a94E A o

EX 3.10. Kai,ag, - a2 FEEA={1,2,-- ;n}FrNRBHTE,
cRALHER, HRo(a) = as, olag) =az, ..., olar_1) = a,, ola,) =
ar, MBACHERT, RECAERIRE, BfELac A—{a1,a9, - ,ar},
#HHo(a) =a, KMARoH—AKArasik, Th

o= (aray---a).
#ra1, ag,- -, a. oW TE,

%0 = (araz---a.), WA = (ara,_1---a1)e EFIB310F, 0y =

1 2 3 1 2 3
= (123), o,' = (321) = — 040
(2 5 1) (123), o5 =(321) <3 ) 2) o3
A S, (aaz---ar) = (agaz---aray) = ... = (aray - ar_1)o PTVA,

—NKArdY A A RR 6 R T T N. LG FRT AT @I £ K KX
HAITHHE. Blde, Ko = (134). 7= (12), NA

ot = (134)(12) = (1234).
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(o T
2 « 2 « 1
3 +« 1 « 2
4 +~ 3 < 3
1 <« 4 « 4

ro = (12)(134) = (1342)

T

N A~ = W
T T 7

=R NN W
Tt e
O N S

EANPITFF, or # 710,

a3t Fo = (12). 7= (34)k#t, @BEHH, TlFdor =70, TR
AHAo = (12)57 = B4)MAGLEF, RAMRG. RAVFRZHFF 0G5/
BPA AL, BT A B AR T ),

EIE 3.9. AT E AT AL T E T A2 AR,

JER: A EAMA I T EA K, KAV T A 69 T E A
riash, RIEARIANREE, FEREIAMMETLE, WAHEBFER, T
AFAERHIRA T, TR L. B RITRRAES) — D TE, FTAERS)
Tk, WEVAA, ZREHAC,

YRR AHALEN, kHib, Mo = (ij), LRH2W®H, &
IR E o

RIL S BRMA I AENR DT, TR T, AAEMRIKE foilsh
TmATE (m>3)e o—R#ANT EANATE, EHNie BHToRAARESL
Loy, RF AN, o(i), o23), ..., ol(i), .FHALERTRAML
AR, B, f‘iééﬁ@/;\ﬁ/béﬁiéio <k<l, #iFc*6E) =ol(i) =
(k) (i) = oF (o' k(i) B ToR B #, o2 EH, HrAdhok() =
b (k@) T 4m, i = ol 7k(i)e MTEEIRHA0 <k < IHo(i) = ol (i) 89 ™
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ARONER, i,0(1),02(1), .., o R B A RE, Hmg = (io(i)o?(i)...0 k(i) &
—/NK AL — kR,

RAEFKEE Yo =1y 'o, BATMANETE R, 0(i),02(i), ..., 0 1),
ik TR LMo EN T o T, cXAWAGTE, oL XAMS), M
Ho ki, (i), 02(i), ..., a F L) "3, ZAWANEXEAE, ko3 ey
TEANK N TFTm. WPPHEERF, GERAATMZRETN . Tov v T,
#1301 = mma...Tso Ao = mgo; = mom1...Ts.

Y, mo R Ti,0(0),...,0 7 F1(5)), fmis mos v TeHRARHEF) X
WE, T, moBm Mo v TARTAEER, mEEAEIR, T, Taa s
T EABRARR, FTAmos Ty Mo v Mo EARTARR . XFEIEH T £ BT
WA TmALFEGERE R L. HJFNESR, TR L. EFE,

Fr—NERE TR BRZ TG, LT OENERAEN —A
AT, TEZHAGR, TR /RRAT LG, WX IFH
R T A B B5IRA, AR AT B ek T R A8 3 e H 2 RARBY TS X

AE—), B,
123 45 6 7 89
g =
6 3 51 742 98

= (164)(2357)(89) = (2357)(164)(89).

KoL B, EF0" = oK DERM AN . Fo = (araz...a,) &
KArtgibik, Lot HAr,

EIE 3.10. FEHRA TR RZ R, EROMALZRS
BT K6 9D AE

EH]: B39, —ANHEHReTAE TR IRZ K0 =
M. T, H T~ Ton v T A LA O, XA A Ami. ma.
v Mgo EMAMIS Moy ..v MBI ADAEE, BHiim =k x mi m =
ko X Moy .o m = kg X mgo W T A AHRGY AL T 3009, ATAA
mi k1 _ko ks

o™ = alaytal = (PR (r) R L (r ek = oo ok = oy
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B, ot Ar. T @BIIERArim, FFEmlr, A®iFHm =r, i
HmAc 890,

—7 @, BHAHo™ = oy, ﬁﬁb(m>ra #%r' ' =m mod r, WAHO < <
r—1l. Wo™ =o" = oy %9, =07 Er 40, M1<r <r—1, Hrioty
Wt E. Bk, r =0, f)ﬁ/ﬁ‘ﬂmo

B—7r @, "MTotiMAr, TR

o' =mnimy..T, = 0o7.

B TFms mon e TAAELTRHR, LAT =o07,1 <i<so mmtWHAm,,
S5 —BAREE TR, mylr,1 <i<so XEAMAMI mos ...n Mgy
sDMER, PTimre & mlrAerim, THem =r. mﬂiaé’ll‘"o JEH

3.4.3 ik

ANTE OB BARZ N 3T, TR T AR TR LA, b
(arag...ar) = (a1a,)(arar-1)...(ar1a3)(ara2).

BT HAN AT AR TR LR ZAR, TSN ERAT AL T
BIT 2 AR, fBRTH AT E—, Blde

1 2 3 4 5
02(25 43]>:u@um@@:u@@m%xmm@°

TEIE 3.11. *#2 4 & %,
R St k(if), AR < 7,

12« i—1 4 i+1 -+ j—1 j j+1 - n
1 2« i—1 4 i+1 - j—=1 i j+1 - n )

FoATRHFF, ERAG D 560+ 2 s GG — 1) gis VA
B(i+1)in (i+2)iv v (J—1)i, EA2x(j—14)— 1A, A ¥ (ij)<
ﬂ‘ﬁ#ﬁo 1ﬂ:—-‘|—
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1
R B o =< ! ) FroRA—AH B i +1),
Qan
HA11% 2
“@it]) (1 ”)um)
a,
_ e di—1 i i+l i4+2 - om
a a az -+ Q;—1 Q441 a; Git2 0 G ’

HHARARKEHo P 8a; 50, 1 RIBAEE, wRa; < a1, a; 50, XL E
JG, o-(ii+1)PEFRILoPEFEIEML; TN, a; > ajp1, o-(ii+1)F
R PE BB 1. R Ra; < ajr1, Ra; > a1, o-(ii+1) PiE
oty iatt SoAa b A AT TAbe FTA, —ABRAERAM 42(ii+1)89
G, HHFAIBEARR

4R 3T H(i §), AR < g, MA

() =@Gi+D)(i+1i+2)-(G—15)0G—-275—1)-(i+1).

dotk, oo (i o FBERET2x (j—i) — LR, Ao (i j)89F180%
HotyF 548K .

LB EGRHT Ha, F EHRT A BRA BN HREFRM, BE
e 5T VA R kAR F AN 3 B T 89 FR AR

EIE 3.12. n(n>2)LEHY, FEREBERES E—F, Anl/20

HEH: nTESAN E R BAN A HP —— 3 &, BT LA E &
A BEAEBEBRELARGEY, RAABER, AELEL—. 44
NGB B ELHA,, 2HEnAFERGELSNB,. =L f: A, > B,
WS e € Ay, flo)=0+(12)e FTHERIEH, fRA, BB, BB, A
H)Ap| = |Ba| = n!/2.

4o e Ay, oRMBEW, flo)=0-(12)RFE#,, P, f(o) € By,
[RA BB, MBS, 4T € B,, Ar-(12) € A, mAf(r-(12)=
(r+(12)-(12) =7, FiAfRi#HER. Bikoy,oo € Ay, Ef(01) = flow),
Broy+(12) =02+(12), WA, =09, FIAFAEES. Wi fRA,E B,
St BA|A, UBy,| =nlB|A, N B,| =0, FiiA|A,| = |B,| =n!/2.
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v w2 | fo fr fo fs fa fs fo fr fs fo fio Jfu Sfiz fis fua fis
0 o,0 O O O O O o o 1 1 1 1 1 1 1 1
0 1/0 o0 O O 1 1 1 1 0 O 0 0 1 1 1

1 010 0 1 1 0 0 1 1 0 O 1 1 0 0 1 1
1 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1

3.5 FXHEK

3.5.1 FXHFKHZXEHR

L Fy = {0,1}, nTIF X BHESf (21, T2, ..., xn) RANEFE|F by B gE, A E
3140, nATFEBHH 2N, Bldn, —AFEHREA2 =164, 2L
*3.3,

BEE33F, HFHEXLT AR REZGFHRZHE, TAHL - 20,
BAVELZF Bk “, MERHT 20, CWEFLAN 4o K3 4577, L
Huxg AL, xi20 =1, HEfr2 LT AN REZ MG F M E, 2
Hxy+ w9, COBHEAN 4 £ 35T, RGx; 5x#R A0, x1 + 29 = 00

*® 3.4 BHRIRIL *® 3.5 W
T1 T2 | T1T2 1 X2 | X1+ X2
0 O 0 0 O 0
0 1 0 0 1 1
1 0 0 1 0 1
1 1 1 1 1 1

BHRTEWE —ANEREHERFHAEHT, CHEEANE36, &
T 5ty BAEAE B o

EX 3.11. & f(w1,22,....,70) Bg(x1, 0, ..., 1) & B AT FF K B %,
EXEANFRLZHS . [+ ghef gt To % (a1,az,...,a,) € FY,
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% 3.6: PEEAL

S |8

*£ 3.7 FFRRBUEH

x| Ty Ty Tu+Te f g f f+g feg
0 O 1 1 1 0 0 1 0 0
0 1 1 0 1 0 1 1 1 0
1 0 0 1 1 0 0 1 0 0
1 1 0 O 0 1 1 0 1 1

(1) flo1, @2, .y xn) = fl@1, 02,y n), [ARAfOGANRE, AR “f7 HANE
H, B ARRAR

(2) (f + g9)(x1, 22, ... mp) = f(x1, 22,0 xpn) + g(x1, 22, .0y Tp), [+ ghF
HfHgaFaRd, M “+” AFHA, ARk,

(3) (fq)(x1,22, ..., Tn) = f(x1, T2y oy Tp)og(T1, T2, ...y Ty), fog FRA fHghY
M, AR RZRE, BARRE.
AT I RBF AR TARR LT, BRI XL B H G H®AR
flok K AL <7 A Aok 47

5l 3.11. & f(x1,22) = m1w2n g(T1,72) = X2 AHBABY T H £ 3. 7F
TRAEE, (f +9g)(@1,22) = 22 = g(w1,22), (f-9)(x1,72) = 1122 =

f(z1,22), f(x1,22) =T + Tao
TIE 3.13. i%f. g hAF R B, FRIMGBHLEHLT @AM :

(1) 64#: (f+9)+h=f+(@+h); (f-g9)-h=Ff-(9-h)
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* 3.8 SrEcAtE A

f g hig+th f<(g+h) f-g f<h feg+f-h
00 0] O 0 0 0 0
0 0 1| 1 0 0 0 0
01 0] 1 0 0 0 0
0 1 1| 1 0 0 0 0
1 0 0| 0 0 0 0 0
1 0 1] 1 1 0 1 1
1 1 0] 1 1 1 0 1
1 1 1| 1 1 1 1 1

(2) R#H: f+g=g+f: frg=g-f

(3) wBAE: f+g-h=(f+g)-(f+h): f-(g+h)=Ff-g+[ho
(4) f+0=Ffs f-1=/fo

(5) f+f=1: f-F=0

WA AEA—ABIT, EAMKRIEASBES(g+h)=f+g+f+ho &
Ff gy hOIBUEH R A0 1A AT A, KAV PTA T RGME, 20T
&k, HRA38., WEA3BTUAEH, fe(g+h) Bfeg+ f-htyBIAZT 240
B, #f+(g+h)=feg+ f-ho iL¥,

st F# Tk Bk Rk, kAT Aok R omE, 122 kst T
RERHRYBAE, Pldw, H8FERKa,byc, #Aax (b+c)=axb+axc,
fa—BHERLTF, a+bxc#(a+Db) x (a+c)e TRZFHFNZH Lo
BLAE, o ELI% 4% ot 0% 45 R4 R B

T Al B 2 32313, RAEI T K R HOE Ay — T X

5] 3.12. MAEEF A ZHF, #HHLf+f=Ff, ff=f

JE B
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fHf=U+H1=+1)-( =
fof=U-H+0=(-NH+-H=f-

iEEE,

5] 3.13. MAEZEF R FESf, #ARHBLS+1=1, f-0=0,

iE P
FH1=f+U+N=U+N+T=Ff+F=1
fOo=f(fH=UNf=Ff-F=0
B

5] 3.14. HEEF XK fhg, f+9g=1Hf.-g = 0 A& &K

Rg=fo
WER: FHg=f, WAf+g=f+f=1Rf-g=f-f=0.

BRZ, Zf+g=1Hf-g=0, A4
g=g:l=g-(f+f)=g-f+g-f=0+g:
f=f1=f-(f+g)=Ff-f+[-9=0+F-

FOL, g = Fh. iE%

il 3.15. MEEF XL fLg, f+9=1[-To

Y EARIR, RIEA(f +g)- (f 9 =0, (f+9)+(f-9 =1,
RBAIRBIS14 ER, TFs, [+g=

f+9)(Fp=f-(Ff9+g-(f9
7 f

=0:G+0-f=04+0=0

f+9+(F-9)=F+g+(F-9)
=f+@+/f)(g+9
=f+lg+/)-1
=(f+N)+tg=1+g=1

dﬂ’f§]]314éia, f—i—g:?'go iﬂ:-z'go
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5 3.16. SHEZEF X KK fhg, f+f-9=Ff, f(f+g9) =Ff

1EBH :
f+(f9)=f1+f-g=f-1+g) =f-1=F,
f+(f+g)=0U+0)-(f+g)=f+0-g=f.

EE

51 8.17. Xf. gEhRFXFHK, WwRf-g=f-hBf+g=f+h,
Mg = ho

ER: (1) Bg=180, Hfeg=f-hBf+g=f+hT4, fe1=
fehBf4+1=f+h, BivAf=f-hBl=f4+ho MRl =f+htymMmil,
T AFH

f=f-(f+h)=Ff-f+f-h=0+f-h=Ff-h,

mh=he(f+f)=hef+h-f=f+f=1, i}, g=h=1,
(2) Bg=08, Bifeg=f-hBf+g=f+hT%, feh=f-0=
0OBf+h=f+0=fo AfRASf=f+htdRL, TAFH

O=ff=f(f+h)=Ff-f+f-h=0+f-h=Ff-h,

mh=he(f+f)=hef+h-f=0+0=0, LB, g=h =0, L, &
g =1%#%0, #kg=h, Pvlg=h. iE¥,

$513.12. #13.155%13.16 5 AHE A T naFF X & 2 R R F . (&SRR
BB, ZEk R EASBHTALIEG A

3.5.2 FXHEIPRMEZK KX

A@H, —AFEHRTUAH SHMEENWEAT R, H T ik Lo
KR, BANVEB— ARG R X, AT R TR R — 8 R
kK, AATRRMFLBIH TR RET K. TEALHNTAEELX
3£ 3L b 0 — 7 ik
HREMAY, HEETF £ B (01, T2, o, 1), AL

flz1, 29, ccymn) =21 f(L 20, .oy zp) + T1+ f(0, 22, ..., xp). (3.1)
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XARA, =08, AX(3.1)8EXA
0« f(1, 29, .cc,xpn) + 1 f(0,29,...,2n) = (0,29, ..., ),
MYy =18, AX(3.1)0E XA
1o f(1,z2,...,xpn) + 0« f(0, 22, ...,2n) = f(1,22,...,2pn).
Bivh, Ribx) =0, LAz =1, SX(B1)HRZ, HAAXK(3.1)RZ.
AKX (3.1) 2 A B = AF KBS (21, 22), T AFH
f(wr, @) =21+ f(La2) + 71+ f(0,22)
=y fwge f(1,1)) + T2+ f(1L,0)] + 71+ [22+ f(0,1) + T2+ f(0,0)]
= f(1,)x122 + f(1,0)x172 + f(0, 1)ZTix2 + f(0,0)ZT172.
X —HEE) Bin LA X B, WA

f(z1, 22, ...y xp) = Z flar, ag, ..., ap)x]  x5? . xpm, (3.2)
a; =03 1,1<i<n

HF,
g = ) =1 (3.3)
z; a;=0.
N R (3.2)% An AT X B F 8 f(x1, 20, .. xn) B9 DA KA X, L P o9H—
M ag?. . alr k2 —AN Do B A FA AT ABRAAORL, nLHF X LK
A2
5] 3.18. 43 R FHKf(x1, x0,23), HHEAALENES.9%
CHNIRERE XA
f(z1, 29, 23) = £(0,0,0)2x523 + £(0,0,1)z9292]
+ £(0,1,0)29z328 + £(0,1,1)2fzj23
+ £(1,0,0)z12523 + £(1,0,1)z}ad2]
+ f(1,1,0)z1zsal + £(1,1,1)zjzias
=0- x(l)xgmg +1- x?aﬁga?%, +1- x?w%wg +1- x? x%m%
+0- m%xgxg +1- :):%xgxé +0- m%x%xg +1- x%x%xé

= X1T2T3 + T1X2T3 + T1X2X3 + T1T2X3 + T1T2T3.
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i’% 3.9: f(l'l, o, .%‘3) E@@ﬁ1ﬁ%

z1 w2 w3 | f(x1,22,23)

== == O O O O

= = O O = = O O
— O Rk O = O =k O
_ O R O =

51 3.19. ﬂif(l’hl’g,x;;) = 21 89N ER K X
o

f(l‘1,$2,$3) =T =21" (1'2 + TQ) . (1'3 +53)

= 21T2X3 + T1T2T3 + T1T2X3 + T1T2T3.

3.5.3 H 464K

EX 3.12. R EAHE, F, ={0,1}, ¥ TENHENTFEACE, =X
"‘/I\JCI—’XH(XA E— F2,

1 FreA,
xa(z) =
0 Fx¢A
Frxa A BA AR IE S 2,
2R, EQTARTEN AR GIFIER[K, FEARRES, EWT
EAAPIA, IWER Ryt et A 22, = 3Ly : 2(E) —» {fIf : E —

B}, #FE%Ac Z(E), g(A) =xa, MNgRAZ(E)E{f|f: E— F>}1)
It o
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e RIE = FJ, FRag2¥ AN % 5K FPE| Fy 0922 AN R 4 2 18] 7T VA
Ba——3gti, R FTER: FTFACEY, ARBIESHHKZ LA
1 #F(x1,22,....,2p) € A,
XA(x17x27"'7x’n) =
%(1‘1,"1)‘2, al‘n) ¢ A.

BEHAEH, FAL AR RIS A Hxa, - xa,, L EEA N A
AL U At BB H A Ry A, o XA, F7X A, + Xa,o XA, BALEO=FHEAK
BHAN 970 N7 CU” AR T T R R #ay = AP iE B AR
B R A F Ao, B R AT AN 5T XK EF AN e Ak dr, F
CAGAMZ XA TR T o X — B RFEFEITEZRH—F 0,

] A&

1. T @ &g 5 AL o AR 2L B8 % 4 mx B 4Y? AR . P, NERS
A BRBESSERES.
(1) {(z1,z2)|71,72 € N, 21 + 29 < 10}
2) {(y1,v2)ly1,92 € R,y2 = yi}o

(3) {(y1,y2)ly1, 92 € R, 43 =y }e
2. %f: A= B, £¥A={-1,0,1}%, BH¥HE 4.

0 Fr1 X 9 >0,
f(xlva) =
x1 — Ty Frp X x <O0.

(1) fo9E3RR 2 A2

(2) KAZIRH % VAT R 8 B 442

3. TR P ALR LA, HAH IR AR, ¥, ZHEZTH
RARRES S EXEZESL

(1) f:Z =74, f(n)=|n|+ 1.

(2) f:Z —7ZU{0}, f(j) =Jj mod3. H_ ¥, j mod3 k7%
PA3RYAE B A 4K

3) f:Z—7Z, fn)=n+1; g:Z—7Z, gln)=n— 1,
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4) f:7 - {0,1}, f(j){o JHIH,
1 jA1BE

(5B) f:Z =7, f(j)=4>+2j— 15,

4. A, BREAMRESL, KA HMAX BEIB x A4, MmiE#l|A x
B| =|B x Al.

5. X R[x] P A R4 7 #08 % o XA b9 4,

(1) E#: Lf(x) = f (2) RAR[z] B R[z] 89 Bedt. € 9L M 42
AT R AT »%éﬁ’ﬂiéh‘?

(2) HEM: I(f(x)) = [F f(t)dt R R[] 2] Rz Wedt. & 8 HHR A
2?7 RGN HMN x&’é’ 7’731%‘}?

6. %A = {a1,as,...,an}- B:{bl,bQ,...,bm}, S(B)T%4&B¥ L&
MR8 BT A A R U BT M) R a9 SR A,

S(B) = {(bipbiz?u-;bin)‘bij S B, 1 S] < n}
I F & T AS| BE FTA B R B0 S &, 3T Fob ah B ANdtf, 4

9(f) = (f(ar), f(az), .., f(an)),

I gRMFES(B)&sat, +dsbiE AR AR BE RS A m A,
7. RfARSSETHRS, ASBRSHTE, iEW

f(AUB) = f(A) U f(B),
f(ANB) C f(A) N f(B)o

HRFELE AT, HLHF(ANB) # f(A) N f(B).

8. MfRELSEITHMS, ARSHFE, ALSTHAMEAA=S5- A,
L FA PSR, 2R ()5 (AL E.

9. &S\ g hARANZEIZE RS, f(x) =3z, g(z) =3z +1, h(z) =
3x+2, #HitHfog, gof, goh, hog, fogoho

10. XfRAZIBW £ 4, gRBRICH £, iEW: go fRAFICH %
Hto

11. %S ={1,2,3,...}, é'/-\ﬁﬂﬁ/\MS@JSé’Jﬂﬁi%flﬁg, 1#13fog=Ig,
fago f#Igo 2o RfAMH, RREMAFN?
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. 1 2 3 4 5 6 1 2 3 4 5 6 -
12. %o = , T = o HHEr70,
31 4 5 6 2 2 41 3 6 5

720, 027', 0_17'00

13. BiXFRIAHELSA={1,2,3,4,5,6,7,8} Ley E %, #HF LB R4
LEYHIRZ AR,

(1) (257)(78)(145),

(2) (72815)(21)(476)(12).

14. ¥ F 7 B ¥k T R OR A8 A 532 AR

123456 78
(1 ,
8 26 3 7 45 1
123456 78
(2) ,
36418257
1 23456 78
(3) o
31 47 25 8 6
15. BIZTINAESA={1,2,3,4,567} Loy E#, FRHEEANF#

ORI

(1) (47)(261)(567)(1234),

(2) (163)(1357)(67)(12345),

16. EB: ALATnL BT AR TR #£(12). (23), ...v ((n—1)n)8Y
AR,

17. BT @2 X

(1) z1 = z122w3 + 21T223 + T122T3 + T1T2T3,

(2) 2129 + 2913 + T 173 = 2172 + T 1230

18. BIRfHgRFRHHK, WwRf+g=yg, EATA=ZANF KL,

(1) feg+f=1,

2 f+g=1,

(3) f+g=0.

19. B T3 =T KB R A DK A X

(1) 1Ele R 16983,

(2) TARIANTEORMAAMBE, HEROEAL,



4.1 X XL

4.1.1 X(XFe9E X

ES{ 4.1. iiAl,AQ,"' ,An)aﬁ%é\, A1 X A2 X e X Anéﬁ’?‘%Rﬁﬁ:
HA. Agw oo A ALK R, WRR =0, RATKEZRFALX
Z: WmER=A; x Ay x---x A,,, WHRHAXZ,

W RREFESGASREBE Y =Lk F, WALIMRELZKAZ B T X
Fo B, RAGZ BT XA

Dom(R) = {z|lz € A, B A&y € B, & (x,y) € R}.
) REGAEIB N 2 LA

Ran(R) ={yly € B, A&z c A, £ (z,y) € R}.

B i34, Dom(R) C A, Ran(R) C B. % %(a,b) € R, #&AFra5b
HKEZR, ittaRb; 4% (a,b) ¢ R, &M#rab5bX A XFEZR, ttkaRb. =
RA=B, WHARAALYZ_TXZ,

B 4.1, FEHKELZEG T AFRICAHL BH4 <6, PFTVA4,6) € L,
RFEAL6, 12R(6,4) ¢ Lo

Bl 4.2. = XL ARKELSNEWEHLZXEM, (z,y) € M% HAX
Yo Rydg B4, Bp

xMy < GEEEN, EFr = ky.

do o € NEa)2, MaAHde #peNhp>1, FEq#10q#p, #
ApMq, N EHREpLE K.

5] 4.3. FHELEN_AXEZHNETEFRLIFF@GEESL. B
4ok AR = {(z,y)||z| + |y| < 1} B FBLIF SR 0.

RS AR E LB SR f5A X BEM TR AR, RECNHT A
B ke T 89 Fp xS Ay K

68
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K 4.1 Fl4.3%F M

f=Alz,y)le € Ay e B Ef(x) =y},

R ={(z,y)|lz € A,y € B, 3t BzRy}.
A A ELIET EM, 122, KBRHFQGZE L To, EfOERT, ATH
BN FEBFHA - R, Bk, f692 LB ALDom(f) = A, 12
AR RE LB Dom(R) C A B—F @, SFiEbaec A, Af AT, o
EBY R E—hy, Lk, &F(v,y1) € fH(z,y2) € f, WAy = yao
BRSFRARRW, TEATREEL € A, y1,y2 € BRy1 # 3o, 1%
H(z,y1) € RA(x,y2) € Ro FTVA, X R AR EAD, A0t T B HORH,
XEERZXTRELME ) ZHHKR,

HTnAKRTARERA FnTBELSOT KX, ARXRELTUR
Ryame Lo Flde, ARMESNLGNTXFE “L” TALEL T @agH X
BEAT A R 3L

(1) #K#kiza: (0,1) € L;
(2) 1BthiEea): 2R (x,y) e L, M(z,y+1)e L, (x+1,y+1)€ Ls;

(3) #tEiE 8 LA RORAE AALN (1) 5 (2) £ R A A A = L4 40 R
4.1.2 XAEAWHR
ENX 4.2, AREALH-TXZ,

(1) 4 R3FFTHE&Er € A, #AxRx, WARRA 8 Ry,
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(2) mRTiEEr € A, A zRe, NARZR 8R4,
(3) JmR3FTHEEr,y € A, FxRy, W—=EHyRx, AR AFRREIARE;

(4) W R FTHEEr,y € A, FxRyHAyRr, W—=Hx =y, RAMKR £
BT ARG

(5) Jm 3t TAE &2, y,2 € A, FrRyHyRz, N—=AxRz, R AMRA
1t 49,

st FESALG A RRRN, ThAEryc A, #£FxRe, 12yRy.
vk, KEBBRLTUES, BAE-ALXE, BAZARMN, URER
AR, ARERARGHRFTZLANG, Hk, FTRIFMHXFE KRG,
EFERYR, Fr,yc Alx £y, NrRyL5yRrI 48 B BT A& £,

5l 4.4. BELFHEERAY = {a,b,--- ,2,y,2}, SASFTFEAK
MFHEEL, BEa,feXt, RAS* LU ZALXRR. Ry. Ry, H¥:
aRB, S EMRSab3KEME,
aRyB, HHARZatbpk,
aR3B, %A Lot ENAMTEALY—NEE Ko
Blde, Ko = abe, B = xyz, v = wyzab, WHaRS, aliy, YRaf,
albB, aRsy, alsf. R, abRabf)EAT%, BlE X269 A5G %,
WAL, RiABRM; RoARBRM; RyETAZR RN, LRRR
B R 8. deil, aaRzaa, 122 abRsabo

Bl 4.5. 2692 L4l 4o Ko, € T¥, A" Lo =T X &Ryl
Rs. Rg, H9:
aRyB, S HMRLaRp[ETE,
aRsB, S BMRLGabBH — MR &yIEEAT4,
aRe¢B, Y HIRLabptF,
Blde, %o =abe, B=xyz, v=axyzab, § = xyz, WAHaRs, BRsy,
aflsB, BRsy, alfsB, BRed, altyB
WE e, RyARITME; Ry A ; RgBLAIMARE, &2 RITAR
8, BIX=LX AR RANMRE, LA, BAEZa#E, Nabs—
RRHLEER, FaRf.
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fil 4.6. Tr % Ldo b4 fo ha, B € BF, RANT L4 =X ARy,
Rs. Ry, H+F:
aR:B, 4B GaR[EIATE,
aRsB, S HRLaRpHT T,
aRefB, % HALabpH AR & F 4.
B E L4, Ri5RsA#6); BRI ZRAF B, Hlhe, Ka = abe,
B = wyzab, v=uzyz, WHaRyS, BRyy, 12&, aRyy.

4.1.3 XZWET

HEFEEZHTLY, BMNMEAA/S LAWY HBARET_T¥X%., &
EZRRELAFBEWH T X FZ, TUKRETH

R={(z,y)lr € A,y € B,zRy}.

ANNBRIAF A KZNERAHKX, PRREESXZR,

EX 4.3. AREAHARELARARELSBY L X F, £FPA =
{alaa27"' aam}\ B = {blab27”' 7bn}’ ’ri)Lé:EM:_MR = (mij)mxn: ';Eth

0 %aszJHd_a
mij =

BMA MR X ZFRM X FHEE, Mt 575 A A %A G TEA
HE5EREBY O LEN

5l 4.7. XA = {a1,az2,a3,a4}» B = {b1,b2,b3}, REELSAZELHBEL
X FR,

R = {(a1,b1), (a1,b2), (az,b2), (a3, b1), (a3, b3), (a4, b1), (aq, b2) }-

RV X ZIEMEMp24 x 34614,

Mg

I
e R
oS R O O

= o =
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15'] 4.8. WHLR?%A = {al,ag,ag,a4}iéﬁ:—7t9“:% 5 R = {(al,al), (al,ag),

(a1,a4), (az,a2), (az,as), (as,a1), (as,as3), (a3, as), (as,a1), (a4, a2), (as,a3)},
W R&G K F4EIEMpAAN 75 %,

— = O
= = = O
S = O =

1
1
0
1

MK FZLEEG T LT AEE: S TARESA = {a1,a2,-- ,a,} L#)
AKX AR, WRER RARM, MAMpO EM AR LA LEZHRL 4=
RRER AR, AMAMg 69 35 A& LA LEARZO; 4= RRAITARAY,
AR A MRASTARSE S, 4o B RA BRI ARG, A AMpY % F £ A &3t Arby
AN BRI AL, BPAD # jiF, EFmy =1, —ZAmy = 0. 12&,
XEARWHEERAEHMMpFT AEA S,

EX 4.4. LR HRELA={a1,a2,  ,a,} LI AKX EZR, &AT
AR —ANA@BEGrk % TR Ggr 89L& AnNE5 A ETAFGHEN
TE, AP REa®EAFTH, CHRAT Sais 2 Ra;Raj(i # ), IBAMK
B Ea;m W Ba;@— KA I wRa;Ra;, WETD Sat@—FAEE,

5 4.9. P14 8P XA ReyX AR ALK, 2

i a2

ds s

B 4.2: l4.8%F M < R K

ARELSLH-_AXEZTURAXZEREAT, AXZETUAUNE
XA —EHR., WRXEARZARY, RAXZEFTHENT EAA
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—ANB, mRE—AXEZRARARN, WXZEFHEANAT & LALA B,
Ka; Ha; RANFRRGT L, R X RRAMRY, a; Bla; A A @K, Wa;
Bla; —EA@MIN; R XRRRIARNY, a;Fla; AAEIN, VWa; Ela, —=&
EAA @R, Ra; « aj Hay RAZANAFBRAET &, wRXFRELY, g
Blaj. a;jPlay A AN, Ma;Bla, —ZH A BN,
REAEETURTAMRELSABNARELSBLEY _AXZF, LT UEAT
ARESGALY—_AXF, XZFBAARATARESALH - TXFE, —Ff&
WAT, FAXFREATARESAS S —NMARESBEY—TXF,

4.1.4 XFZWEH

MEGARREBH A XAR, FMWTAXxBH—ATh. F&ZN
MRFHOLAEFXE, URESMGH, REAFEH, ATALEZ L
MK ARZIIE X R AR K REEH .

EX 4.5. AR R R E LA ESBH AL XF. ERHAX BWT
%Tz‘ﬂ%‘, 4w X R C Ry, Dl']’fﬁ:Rl‘J‘ﬂ;%i%Rg, iU’FRl < Roo
4R R < RoH Ry # Rs, MARR; N F Ry, 1BAER; < Rao

AW, TUARIXZNG “XKTHFT” 5 “XT” XF, 55Tk
“>7 5 4>,

MHFANEEAEBRE, HHRACB, oA R: Hac A, M
Hae€ B, midTELSAELBHAN_AXZR ERyME, HHAR <
Ry, TTUAZIRI: FaxRyy, WA rxRyy; £, ZFiHER < Ry, VA
2 X R: FaxRyy, WL AHzRy, B AEExy € AL yo € B, £ &F20H1y0,

4—‘3—7%.%0R2y0 °

EX 4.6. ZR. R ER#MARGAR K SEBY L% R, T XRH
ANR. RiBRyMH R URy, ARRI BRI R N Ryt T :

(1) %2 e A, ye B, xRy, % HBRXLzRy:;

(2) % e A, ye B, Zx(RiURy)y, ¥ B FrxRiyReRay;

(8) E%x e A, ye B, Fz(RiNRy)y, ¥ AR LxRiyHrRoyo
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5l 4.10. AR BERAFHELSREY AKX F. €M E L5 A H:
Héhr,y e R, (1) 2Ry, Y BEMRGx =y; (2) zRyy, HHMREr = —y,
71 2

z(R1UR2)y, FHMRH|z| =yl

B 4.11. ZRI ERAFEHELREN A XK FZ, TN XA A
e, ye R, (1) 2Ry, T HRSr >y; (2) 2Ry, ¥ EMRXLx <y, AR
A

(RN Ry, HHARLx =y,
zRy, T AR Hr <y

AANEGAREEBH AKX EZRFNTAxBH—AT%, Froksd
BEZH “U”, “NTL YA TR AR AN LT AELS T X F A GEH,
] e,

(1) =R##E: RiURy =Ry UR;, RiNRy=RyNRy;

(2) &6#: (RIUR)URs; = Ry U(RyUR3), (RiNR)NR3 =
RN (Ra N Ry)e

BT HEEGZHRALGIUANAXRZHE “U”, “N7. “A” 29, EA R
MEHR X FEH: XA EREXANIE,

EX 4.7. BRIAAEEAZ R GBEM X R, RoRAESBE %
GCLEH XA, RARIBRy WASXRAR o RIANF LA K HCLEH
XA, BARZ 4T

e € A, 2€ O, 2(RyoRy)z, 3 ML KAy € B, #FrR1yHyRsz

5 4.12. HRESHRELSA={1,2,3,4,5} L&Y X R, HP,

R=1{(1,2),(2,2),(3,4)},

§=1{(1,3),(2,5),(3,1),(4,2)},
AR 4

RoS=1{(1,4),(3,2),(4,2)},

SoR={(1,5),(2,5),(3,2)}.
RoSESoR#HAZELAFN LA G LW _TXE, BRRoS#SoR, TR
X F 0 5435 J TN it RO



4.1. FEARMES 75

EH: BRIAKNELSABELSBLEWXZ, ROAKNELSBI R 4HCL
MK%E, Ry AANELCEELSDENXFZ, M ZIEHAR; 0 (Roo Ry) =
(R30 Ry) o Ryo

FAEBlR3 o0 (Roao Ry) C (R3o Re)o Rys E%ac A. de D, #(a,d) €
R3o(Ryo Ry), RBHASXZNEL T4, HFice C, #%4F(a,c) € Ry o
RiH(c,d) € R3o X ¥ T (a,c) € Roo Ry, MASXFEZ L4, HA4&bcE B,
1% 1% (a,b) € R1H(b,c) € Ryo M ¥ (b,c) € RoAe(c,d) € R3, *T42(b,d) €
R3o Ry, W (b,d) € R3o RoF=(a,b) € Ry %7, (a,d) € (R30 Rz)o Ry
#t, Rz3o(RaoR1)C (R3oRy)o Ry

FI3Z T4k, (R3o Ry)o Ry C R3o(RaoRy)e Hik, (RgoRg)o Ry =
R3zo(Ryo Ry)e iEH,

FIRXRZNELSEH, ABRXRZRELLSEHHRMNELE, TOMRX
AARiEH. RRRESGA LW AXF, TA#ERXRYF: R =R,
R?=RoR, RP=R’0oR=RoR?, ... R"=R"'oR=RoR"', .
HMXAISBHHBRELSE T, HFn>m>0, #HL

R™ = R™o R™™.
EFE, REARZINFEARNAL A L AXR, T TAZLRF.

EX 4.8. ARRELALH _AKXZFR, WRAEEALH AT XFER,,
Ry R AT ZA 544

(1) RiZaARH,

(2) RC Ry,

(3) HHALY T XERy, HERoZAARK, HR C Ry, N —%
ARy C Ry,
AR A AR R A R®) 8 B ] &0

E2 L, ROARMNOAROARLFLARMRG R NEE, £,
T VAZ LR IARA Q54 B 0, 122, 782 L4.8, Rt Z L RWAA
B A 8,5 BT ARIA &,



76 CHAPTER 4. —7n*#%
TIE 4.2. ZRRELALH A% FZ, TXELHALEH _TXAZRT:
VESEZS ai,a € A,
a1R+a2, L HAXY G A > 0, 'fﬁ%f%"aanag,
W RT & % & ROE % 6,

PR ALIEHRYRAEEM., H%a,bc € A, daRaRTDEDR ¢, N
BN > 0. ng >0, EHFaR™b, bR™c, HAASKXKFE M E L4, a(R™ o
R™)ec = aR™*"2¢, FivkaR‘e, MRt RA4E#HY,

HiE¥IR < Rt £%a,b € A, &aRb, BPaR'D, FfVAaRtb. B,
R<R*.

E‘i}éiﬁﬂﬂR+ ROSRYRNMEBX R, RAEEEZE—NOERY
itk R, HE%bcc A, EFcRTb, 2 ﬁﬁﬁ%4ﬂ>l'&%ﬁ%oﬁ
%%%%ix%,ﬁ&mﬂ%m,%ﬂeA,&%

cRay,a1Rag, -+ ,ap—2Ran—1,a,-1RD,
HAR<R*, PR
cR*a1,a1R a0, -+ ,an_oR*an_1,an_1R*D.

B A R* i RAFEM, PTVACR*be A RT < R*, RTRO SRR MEEX
L5 ArHe, RTAXRRMMFHINE, IEHE

IR 4.3. RRRELALW—_ ¥, F, WR =I,URZR*ZRWM AR
Mo HF, WA LEFXF, P E%Lac A, A alsa, W3 T
“a,be ABa #b, al AbARTS A% Lo

iEBA: 9 A4E 3] AR5,
IR 4.4. ARAELALWH -4 F, RXALW T *(EZR =T
R ={(y,2)|z,y € AB(z,y) € R},

MR =RUR RR& AR 6,



4.2, FHh k& 7

EH: %%, W FR=RUR DR, #iXAR < R.

T &IEHRAM ARG, HE%abec A, FaRb=a(RUR )b, B % Z 4
HizH 7 L T4, aRbHaR'b. EaRb, MR #% X4, bR a, BT Ab(RU
R)a, BPbRa: #aR'b, MR 8% L4, bRa, FIHATAFEB(RUR )a,
BPbRa. FTVA, FibAaRb3aR'b, # T VAIFE|bRa. FTVARRM AR,

REGIEFIRA O ARG R DR EFE, BER RO SR AL F,
fE%a,be A, EaRb, MAaRb#aR'b. (1) #ZaRb, BHR* &5 TR, Ff
YAaR*b; (2) #aR'b, WHR 8% L4, bRao BHR A TR, FiAbRa.
BHAR R EZ, TiFaR*bo Frvh, KitAaRb, E£AaR'b, AH aR*be
A, aR*b. R*®.4 T R.

22 LT 40, RARMIARE G, GEHE,

4.2 FHMXF

EN 4.9. BRREELALH T XEZ, WwRERRE AR, 6, %
By, WMARZEEN X F,

HRRELALGEM X R, a,b € As 42 FaRb, WARaEbF . 4o
RaRb, WR #3FARET 42, bRa, &AM ARaGHOEILFH. HRE B R ET
fm, fE%a € A, aRa, FTAA P EANLEZEEL A FF M. XHRGIEHEMN
T, Fab5bFH, Bb5cEMN, MabcEH

ENX 4.10. im‘%%AAié@%@wse%o Hha e A, W[a|pH AT FT
B haSMe T EMRGES, B

l[a|r = {z|z € A,aRzx}.

HTab5 3 aFFM, aclar, RapITFFTENENE, LHRTFak
S K [a] KA T

FEIE 4.5. BRRREASALGENXEZ, NWEMN LB
(D) HE%a,be A, & 2Ala|lg = [b]r, &4la]grN[blr =00
(2) UaeA[a]R:A°
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JERA: (1) H£%a,be A, &2LaRb, &24aRkb, PAZLEL—,

KFEaRVEI T, B REGITARMET 42, bRa. E8Bux € [a|lr, BHF M X4y
€ X 4, aRx, HHREEM I, bRx, Frilx € [blr. #&[a]lr C [blr. B
2T, g C [alre FTiAalr = [Dre

HAEaRVHE . doR[alp N [blr # 0, WhHELE € [algN [blr, Bz €
[alpEx € [blr. BHFEM AT L4, aRrBbRr. BN RANFRE, HORx
FrRbe X B ARZEAF G, HaRxArrRVF HaRbe 518 %aRb F /8,
¥[algr N [b]r = D

W L@ IER T e, HLFNETEETR—AFMNEL, BRFMN
M TLE T & F M R N~ ELE

(2) ERax € Uyeqlalr, HEac A, 43z € [algo BH[algRA &
T4, ¥xe Ao wiFd, U,calalr C Ao

Rz, ERrcA, R&xclzlr CUsealalre PTA, ACU,calalro

ZETHE, A=Uqealalr. HEF.

EX 411, AR AN R b, WmRELKA={A], Ay, - A, }ith
A

(D) %0, A;CA, BPARANTE,

(2) E%i#j, AinA; =0&FA; = A,

(9 Uiy Ai = A,

W] FR R A AR AR — AR5

ERAZEAHALHFMXZ, WhEELI5, FHEXEE{|dr|le €
AR ELAG —ANR 5, EMNMBRIAFLAXTFNMXFZRNB £, T
% A/R.

Bl 4.13. RZREHES, R AZEGENRI A XFZ, HHE%a,beZ,
rRyy, SHME nlr—y, LRz =y modn.

EMG S AR, REXERAARN, STARe) 544569, BT
AR, RLEGEM % Fo [0r,. [Ur,, - ,[n— g, R, FTH# 2 # 43R5 H



4.2. FEMRAR 79

5] 4.14. ZRRAHKELCLEY AT XAR, H%2,yc C, xRy% BHIX
Llz| = |y, HEF|z)s |y|m5HA By, NREACLYFMNXZ., £
%y e C, v ENFN X[z pgh RALRREOA RS, F2A||0E, &
LB .3 A AO ARSI EMRCK TR A FH £ EHK %0, +00)
LA RITEEN LR ET, TRXRAENFHN L PAHRALRH —
MAFE A ES A b

),
&%

K 4.3 B4 14N 2R R R E

B 4.15. E-F@/LTF, RAREATUTEHMRGESLS, R4
JURT B 23 45 Baedh, TUAE 3 —ANUMEH T EEE, WHARIHA
JUTEF “&%7, Ei “2F7 XEFRFNXE. B2 F0IUTREGAH
M AF £

do R —ANTUAT B A 2 PR K R4 ), TAE 5 —ANTUTRK T
AEL, NARXAANIUTRA “Hdh”, TR G “4a” X RL2LF
Mk Ro BILARMREG JUAT B MR —ANF M K. Plde, PIAMELRET
B — AN AR B S £

B R A%, FEALHENX R XZTAN—/AX, ZX o5 d A
AR FM LM, RiLR, BRESGAH AN, LRRTHEEAN—
MEMX R

EIB 4.6, LKA = {A1, Ao, Ay, VARIET b AR — I
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N EXELSALWY T KXER, H%x,yc A,
rRy %HAXE A i, 1/Fx € Ay € A,
NMXFZRREESALGFEN X Z,

E: E%A:{Al,Ag,-- Ay, JRESAB =R, AU A, =

, B4 e A, BEi, 1513 € Az‘o BRI Z L 4, xRx, PTVARAZ A A
é’J %,y € A, iiwﬁr‘%mRy, W G, 3 € A; By € A;, FrdyRe,
WRA ARG, E%a,y,2 € A, FrxRyHlyRz. HaRyfF o, & &, 1%
o e Ay € A;; mByRz X T hiF 4, K ), 1513y € AjHz € A
B AARAGR S, PTAAFT HENTFRARE TE—AA. BAy £A5A;
B, BTl =jo Az, y,z € A= Ajo MRME X F, vRz, PIVARAAL %
a9,

ZE5H s, RRERGALGFNXZ, CHAZHFNLEEEMLZA,
JEHE,

AE—ANELELE, AXARFZXRELHANFNXEZTR LR NS
W4 Blde, HA={1,2,--- .9V BALZLENEZR ARy, bR
XA Ea,yc A,

TRy S HAXE 3|z —y.

i Ry M 38 14 T & 69 48 % K 52 L

1 2
4 5
7 8

O O W
o

ey e A, vRoyyS% B Gaxb5ye LHREEFEGRE —F| P, MR 5RAA
THA LWFENXZR, €MNZEQGFHEEL

[1]R1 = [1]32 = {1747 7}’ [2]R1 = [2]R2 = {27578}7 [3]R1 = [3]R2 = {37679}'

EBFAAMARR = Rye F5R L, REOXNDPEREENEN XA ——3 1,
AANFI KRR EERNHE, BREAANSFHXRAR AR
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4.3 B X%

FFPRAAF —REZH AKX R

431 B XF

EN 4.12. BE<RAEALALW T XFZ, wE<ZH AN, R,
tRighy, WA RESALGRBAEXZ, M BF. BH5AFALG—/ M
Rt %, tE< A, <>,

f5l 4.16. EHREASRLEGKTFTXER “>7 ) THETFXF “<” &K
. <R, >> H< R, <>HARA %,

Bl 4.17. BEAR —ANES, EABREP(A)LZLGAEFE “D
Bk AEF “C7, M “D7 B “CT MRD(A) LB ER, < P(A), D>,
< P(A), C>H A F o

RAERLSALNGRSEF, ab5bRATAENTE. I Ra <bRAD < a, N
MabbR T E R FakbBbAa, MAka HOARTHE ., Bk F<898
BMTha, AP EANATEEL O FHRATIoEN, KL, FE&EFPERRA
M Fabb, TSV TE, B, BXA={1,2,3}, REPZ(A)L
WEEXEFE D7 Aaf. 22, AWAANTE{1,2}5{2,3}Z MR T

L

4.3.2 &KFEX%

EX 4.13. BRELSALGRF, mRAPEEANTEaHOA AT
i, Bla 2 b &b < amz, MAMIARFXEZRTEFXE, RHK
FRREF. <A >HRALRAE.

B, BRNAIF, Fa=0b, BHIAAAMY, SHKHa=<b 5=
aRIR A& 12R-%Fa#b, Ma=<bhb < aR A —Ak,
P1416FHI< R, >>5< R, <>#AR KK
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Bl 4.18. &< A, =>R&F K. AT HR, &M Aa <4 bk Ta =
bHa #bo AARNA" L A% R <o % (a1, a9, ,an), (b1, by, - ,by) €
A”, (a1,a2, - ap) 2 (bi,bo, oo b)), BERE T EHEAFHZL ML

(1) (ay,a2, -+ ,a,) = (b1,ba, -+ ,by),

(2) a1 =<4 by,

(8) AAI<i<n-1, REMEEL <j<i, HHELa; =b;, ™
Hair1 24 bivio

W <" RA" E# e, AR &N

W FRLE (a1,a2, - ,a,) € AN FTajag - a, AT TFE AR
BKAn FHE. W RE<EEAT LHEZ MG —HIRF, WEFE<3HA
HA FAEFMRKANGFH PG FHE, o FTIEMEAFFE R, L
A—MHE LGRS X, AtENRFETAEZER,

Bk, mEMH (1) T, < 2AAN,

Hok, E(ar,a, - an) =< (b1, b, by), W& E P EA St da,
E%ay =by, &hay <z by, #HiHZay <bje RZ, dwE(by,ba, - ,by) <
(a1,a9, -+ ,ay), W Hb < a1o BAX G/, #HEARARMN, TIAF
da, = bio £FBla = b 2B, 4 (2) Thx, BEais
(1) A&, F5(a, a0, an) = (bi,bo,-+,by): B2 5# (3) &=,
W (a1, a2, an) < (b1,ba, -+ ,by) %2, ag = boHRHag <z by, #TIAIF
Hay < boo R, B (b1,bo, - ,by) = (a1, a2, ,an)TEAFH, by < ago
B BRI, Frag = by; .3 dedbBETAF Ha; = b1 ag = by ...n
an =bn, BP(ar,as,---,an) = (by, by, -+ ,by)e =2 RITARE,

RGIEHA< RAFHE . K(ay,az,--,an) = (b1,by, -+ ,by), Wi ART
e =AM (1), (2) A2 (3)o MBI (b1, Do, ,bn) < (c1,c2,++ 1 Cn),
)i R @ EA 2 —

(D (b1,ba,- ,by) = (c1,¢2, - ,cn),

(ID by <4 ¢,

(D AE1<i <n-—1, EFEEL<j<i, HHLb =cj, M
Bby g =z Crpqo

HAVT Atz S n#r, EHAZAFHE (D, (2), Q) 2—FHL
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!

EAE%H (D, AD. dID zZ—& & aEs, kRiE¥H(a, a2, - ,a,) =
(cr,e9, - ,cn)e XE, RE&HHLLEM (3) 5§ UID B&EHA,

BikE&MH (3) 5 UID Mz, »AEMFHFL. &k, £i>i +1, R4
AEEL < j<d, #HRa;=bj=c;, MBEay,  =by by Sy
ﬁfﬂ/}(%‘ai/ﬂ =4 Ciiqe W< g, (ar, a9, ,a,) < (c1,¢0,- ,Cn)o
BE, Fi<i+1, MEENL <j<i, HihLa =bj=c;, MmBby =
Cit1~ @iyl = bip1, AMai =z cipio B <"t L4, (a1, ag, - ,an) <
(c1,¢2, -+ ycn)o FTVA= il RAE I,

v TH, < RA" LR,

FEE, SERAEWHEF EEAFTAANTE (a1, a2, an)F2(by, ba,

bn), ZRMAERELEESL, BANABEAAN LAY TR T, HERTAZ

A Fay £ by, BTFREF, LHa < bi&kd = a1, ke <4

blf’&‘bl j;,g aj, ﬁ‘]%ﬁ’ (2) %U, (al,a2,~- ,an) jl (bl,b2,~~ ,bn)i%(bl,bg,---

(ar,a, - an)o % B, a = bi, 3 HtKagfoby. — A, Fay — bi.
ag = bav v a; = by, Maip # bipr, Maipr <z b1 Rbiy1 <z aip1, A
W (ar,az, -+ ,an) < (by,b2, -+, bp) R H (b1, b2, ,by) < (a1,a9, - ,an)o
wJE, #&(ai,az, - ,a,) = (b,bo, -+ ,by), LEHiHZ(ar,a9, - ,ap) <’
(b1,ba, -+ bp)e FTRA, < RAM EWEF, RAVF LEWFHRA.

4.3.3 HBRALEHI T

EX 4.14. #< A, =>A A%, v,y A, Ra <y, #ELTRAE
fze A, Efe <, 20z <y, WHLHFyiEdLEie, RFRLFr AL
Zy B4, itz =2y.

ERpEY, TNEENTEHEERNEENMNLCLE, LRAZEAT
ZAMAN G T E IR Plde, BAFEE<R,<>F, NTEAEF A6
TE, mAEATHEFELTREELEC TEPTIEH

EI 4.7 Z< A, <>k FE. SARAMRELSN, s TFAF T 4a,
I RHAKD € A, ffa <, b, N—RABELY, £iFa=b, FathishlTEk
— & Ao

s bn) =

!/
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EH: R< A =>ARAR, FTac A, AEbec A, #£Fa <40,
WA AT (1) FbRatyiE L%, a=b, B =b BFT; (2) bRAa
QIR LA, R LB R LA14T %o, KA € A, E1Fa <, biEb < b
XEMARARANTR, — AN ZaWEFRTE, F NG LD # b,
W iFa <z boBlby <y bo K EEAVTAIF Kby # be BN, %by = b,
Lby = byt Rb <, by, Bl kb <2 b, B=< R ARETH, b =bo iX
5by #bF Jio #by # bo

do R EMN—ART B L Fat 20 L FE, LR T ALR
T &, BERRA I, b, by, EFO € A, HRa Sy e
b =% bp1~ bno1 =% bu_av v by =<z bay by = b1y by < b,
Hby,byyoov by, AR, SARHERELSF A TR, HEFEA,
1§13 kA2 4L, Bla < b, BbRathiEHlTE. iEE.

I T AE S, EXRARELSALGRBAEX R, W T4
Tac A, BARBAELED, 50 <, b; EAahEEFTE. AFHE
BT, BLARGEAED, HIFb <, a; & RaEHEATE.

il 4.19. %S = {1,2,3,4,6,12}. SEMEGC XA RGBT £ F. T
F1094= 8 L E H253. LE2 Wi L E h456, TEIWIEH T E NG,
TEAG56M R L E N2, TEIZEFIEH LE.

EX 4.15. < A, =>HRAFE, HTac A, wRRGELELZDC A,
¥ 1% a =2 b, WARa AP E< A, SR KT; WmERELETLEFDC A, 1£
b =2 a, Wika A< A >0 o

IR IAT, HENFARBFEHTULER—NE, A% H (Hasse)
B, Bik< A, <>hBAEE, BLARHRESL, FATHENTE RN -5
kAT, FFa,bec A, wRbRathiEd A E, Fa=b, Wb fakh L,
Hita 502 & — 4%, XHHGIT< A <> HReniE. S4BT
AN T % F ATk, SRR EGERRE TR, £ A
P, ETFREFHOLEAMALD, ETRTFTHIOLEAMILT, LEHEAN
AEREGBA LEZ TG LHREHAE, AT AKBREELIFRCEHY
rE.
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{1,2,3}
{1,2} {2,3} {1,2} {1,3} »{2,3}
{1} } ‘ 4 {3} {1}1: 32} 1{3}
%)
K] 4.4: {514.205%F B RS 75 & K 4.5:  f4.21%F B 1A 75 B

il 4.20. %S = {1,2,3} A E< 2(9), C>tbHBALE ) Jo £
W12 3 R MA T, DR T

ﬁl-l 4.21. < {{1}7{2}7{3}7{172}7{1a3}7{273}}7g>7%{§1)%%’ Xj‘}léﬁ
A BEALRELS, H4, {1,2},{1,3), {2, 3} # R M AT, {1},{2}, {3} =&
o) 7o

5] 4.22. B = {1,2,3,5,6,10,15,30}, B5 # Lay %k X &Mk ih A
£<B,|>, dHApeyeABARLRLG6 AT, BITAL

#1420 5514.22F AAMR A5 R 090 B AR . XA, RE< P(S),C>5<
B,| >8I EAKEA TR, ReMNAEZIAGFLEHTLEMEE. ERANMFE
Qs BARR, AMARLZF R,

5] 4.23. < {1,2,4,5,10}, <>R WA %, SHptybHBARLELY, ©
e B R — Kk, T EAE, TARBMRES, NALYHFEREAFE,
L HAR Y ¢ 69 oh A B & — Kbk,

434 ®mAALER DA

EX 4.16. X< A, =<>ABAF%E, a c Ae FHELDC A, #Ab < a,
WARaH< A, <> IR AKT; ZHELbc A, #Ha < b, NARaH< A, <>
79 3> o
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10

4
5
2
1

1

4.6: 14.22%F NI A B 4.7: 514.23%F B[R E 75 E

FEF4.20F, {1,2,3}2Rm AT, DAR DT, 421 P XA R K LE R
P e B14.22%, 30&AR KA, 1 AR DAL £FI4.23F, 10£RKT, 12
®KA e

TasHBKRA, BT, RRLEGR DTG

EIE 4.8. h/FE< A, <> RAL—ZAMKTo

ER: A RGER. HaRBFE< A <>HRKRT, FahA< A <>
WAL, WHEAEbE A, 1£Fa =20, Bla#bHa <bo, B Ta A< A =<> )
KK, IALARAD < ac ARG RITARMN, TREHa =0, Ha # bF
Jio TR T 69 K K sl —ARK o B,

IR 4.9. hFE< A <SWRALREZRA—A

WER: ARAT@ B FTAESE, WAEAETR—2ARKLT, ot
B14.21 % 891k AL A R K o

R E< A, <>HAR AT, Habec ABAR K T. BHaARK
T, WiELr e A, #iFERr <a, PTARD < a. B, HbAR KT, T
AiFda < be B TFTHRARSAME, b < ala < b, Frka = bo XHLIY
K< A >SHARRKAUN, —2%—, L5,

TIE 4.10. BRIXARARESL, WA E< A SHARKT, % HAR
<A S>SAH—AMRK o
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EB: HaR< A >R KT, HEIHAS 7, a < A, >HM K
o BAnB b € AHD # a, bERB KT, B Ta ARKA, b < ao
MmAb#a, PIdb=,a, RHORMRKAT A, FTEkiL, <A <> RA—A
MK o

R Z, HaR< A, <> —IM KT, ZMBIERAaR< A, <> | K
o HEtbe A Bb# ac BAVRAMKRL, PTIAALC € A, 145D <2 c10
T @ o B AP DL R TR

A—Rci=a, WHTb=,c1, TUFEHD<a.

B —MHFEN R, # ae BAHaRE—R KT, Kot RZR KT, K|
By € A Bey # c1, 7 <z o0 XA RAAFHFL: (1) ¢ = a,
ARAMND Xz 1 e Rg @k By = a, TARED < a; (2) ¢ # a,
Ay RRMA T, Ailecge A, 1Ty < ez, MBAWb <, 1\ ¢ 22 s
o 2z cg THe, byci,co,c3 EARMF, IHE—APHT L, FELEFF
Fler, 2, ¢3, o0y, MEAZEANFIFHALERAALR. B TARHRES,
R—idfg—madkit, LA, HFEEA 1EF

b=sci,01 2pco00 Zp gy, 01 B2 G, G Rt Cig,

mHci 1 =a. WTHRAFEN, TUFHD < a.
2 ESTAMFE, % be A, AHRD < a, FTha< A, >898, KT,
A, ZARHERESLS, WA E< ASHEERKL, ¥ HMRAE<
A S>SPA—AMKT. EE,
KAk, FTVAGER T & 69 3

TIE 4.11. BIZARFREL, WAE< A <>HBAAERD T, 5 HR
B A =>AH—/MR o
4.3.5 LER5TXK

EX 4.17. &< A =>HBAF%E, M C A, a € Ac R T4
Fme M, #Am<a, WhaRFEMBGER: R FEEm e M, #
Fa<m, WHaRTEMEGT R
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FEANEETEMA — R A LERRXTR. A LEFRTR, &
R—Rok—, B4, < {1,2,3,4,5,6},| >RBAFE, CHLEFBRAERL
B4.8, < {1,2,3,4,5,6},| >89 &I ATRl, LRKLT, 4,56 R KT, T
H£{1,2,4 09 ER A4, FHE{1,3}89 LR A3H6, FE{3,4} L LR

4 6
2 3 5
1

K 4.8 L RARKI

— R ERETRAAFHARLE AN EXLRZEKR, AMEEZ X EZHL
P ERERKTR. &2 02 X418,

ENX 4.18. k< A, =>HBAFE, a € ARM C A8 LR, = R4+
SMEERG, #Ha<d, WHaAEMGF D ERR EHR,

be ARM C AW TR, dm BAELMMGTRY, #AHL <b, Wikb ZM
AR KT RRT R

4.4 HLH0%

SHTHBRESRWL, KRNTAKBLFLZG K, FEARELSY
M, A T AL ANARES T LEZWS V. B FTARES R, &
ML ERE LT LRGN, ATILERARESETLEANSK LG £ 57,
ATINEL GBS, EFEHERNTARESEALRES.

EX 4.19. w R GAENELSAZELHBYWS, RLAMELSASE
& BEH, itHEA~ B.

il 4.24. £4N={0,1,2,3,---}, Ny ={0,2,4,6,---}o =& LBetf :
N = Ny, H%neN, f(n)=2n, MNf RNBIN, &St AmNEN, %%,
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EIR 4.12. RERFHEL, P(E)RITHELSMANE L. £40
HWEHXFZRP(E) LHFEN£F,

W EBELA € PE), AWM, A > A 1E%a € A,
Ia(a) = a, WIZRAFIHE B F 84, FrA ~ A, ¥~ 2 8 R K.
H%AB e P(E), £A ~ B, WHEEAZIBHWHSf : A —» B, NfHy
FEpegfl . B — ARBEIAG WS, FTUAB ~ A, ¥~ XATARM, £
%A B,C ¢ P(E), #A ~ BAB ~ C, WHEAERHf : A - Bt
Hg: B — C, HAABAGBRR (£3238) T4, gof: A - C2%E
HSABELHCHIH, FTAA ~ Co K~ RAES M,

b, ~RP(E)LHEN£F. I,

FRFRXEZ, TAMHANELSRITEFNGS X, ER—NFNEF
HELAFHG,

441 AMRELSETHESL

EX 4.20. i2|0,n| = {0,1,2,--- ,n}, A A RKELG AW H,
ERRBGENMA FHGELBRATRES. TRE0EARAARES.
FRARELGEEERRES,

W RELAL0,n|FH, WEERSHS :|0,n] - A, 3FT0<i<n,
Wf(i) = a;, WAHA={ag,a1,a2, - ,ante TAFARELSFHTE—A
=B R, TAARELSGHTURRLF T EANAMKRET, Liti
ARELOY . TELGHH0,

EMARESFREAATESFY. XARN, FA BEARESL
HACB, WtH|A < |Ble ABBZIARTRA ARG, ¥ALB. K,
ARESTUELALFTESFH, Pldo, AP424 ¥, Nog ENGWATE, 2

AN ~ Nao
EX 4.21. 5 aABEENFHHEEETRARE S

AREEETHEABRESGAATRES, FTHRESMRARTHE
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FEELSAEARKELN={0,1,2,- }FH¥, RLAHEEHf N A,
wf(i) =a;, MA={ag,a1,as, -}, PTVALIRT HE A F O TE T AR
M E R, ARMELSGHITH .

T kAN THESGP T,

5 4.25. £46(0,1) = {z[z e R,0 <z < 1} R AR THESL

WY BRIEY(0, ) RALRES RO, D FEC={1,L -, 1.} C
(0,1), ZRXBHSf:C =N, f(2)=n—2, WfRCENWYRIH, #C ~ N,
AACRAMEES, @ELC C(0,1), FA0,1)2ERES.

T&EIEF(0,1)RIRTHES. BIZO,D)ATHES, ¥K(0,1)F A6
TFEBRAMFEE R, 2H(0,1) = {by,ba, - by, - }o ¥(0,1)F&9HEANT

by = 0.a11a12 - aip - -,

by = 0.a21a22 - - -azy -~ -,
bn =0.an1Gn2 - Gpn -+ +

EMBd = 0didy--dp---, HF, A% = 1,2, ,n,--, d #
ai;, 0,9, WFEAB, d;TAER{L,2,3,4,5,6,7, 8} ¥ EATE Fa, b9 35,
EE—® T ARE R, B A #£0,9, Fredd € (0,1). B —F @, T4
i > 1k, di # ay, CHAIGFilz DHRE To60 Filz D, PTA
Ad# by, Wind ¢ {b1,ba,-- bp,---} = (0,1)e F/E. FTVA, (0,1) AT
KES

\\%/, (0' 1)
K 4.9: (0,1)5REHIFH/REE

TAGER, £40,1)5EHEARRF R4y, B49%E T e T
EW. AMFEF RN, 1) ARKEET HR—AER, AARKGOHL
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itk R TR KR, AR EF RN TFRRNGF 2. e RAFHE
Boilh A%, X5 FRIN, AR LTI, XA &L RS
HI, Am AR (0,1) B RS, #(0,1) EREGHAARE, TAH M.

4.4.2 #H&5K)h

EX 4.22. wRELSAEREBH—ANFTEFY, NWABELEA, T
NA=B, FHREAGH DT FTBYY, RAHAGH<BY.

4R A< B, }#HALB, MAA< B, LHAGH N TBEH, TAHA
A%< B %,

Blde, BARABREERRBEEGN TR, WNCR, KaAKEEN &
B M<FRHESRE AN XBEANLR, AN < Mo

EIE 4.13. FELSANFRERAP(A), N AAGH TP (A)N %,
PRA < Z(A)o

EH: HRIERA < P(A). iTP(A) = {{a}|la € A}, NP (A) C
P(A)e BXf:A— P(A), E%ac A, f(a)={a}, N %#ufﬂ:.Aé' P(A)HY
g, WELP(A) C P(A), kA < P(A).

T@EiEHA < P(A). BALEIENA < P(A), RAEFIEPALP(A).
BiXA~ P(A), NEESHg: A— P(A)e BAILEL AT G TE D R
K: NIAR B ARR . H%ac A, ®mwRa € gla), MNAhaX AR A,
EHE M ARaA SRR 4B = {z|lr € A,z ¢ g(x)}, BPBR ARSI R M
mEgEL, RAMTE, Be 2(A).

B R gR G, AL #HS, BRAEAED € A, 1£F9(b) = Bo W RbAE
MR R, WAD € g(b) = Bo mBHINHRRES, Hbecgb)F/A. 4o
RORIEAR R, BiZb ¢ g(b) = B 5 — 7 @BAFTA I3 R b9 %
&, bRINHR R, BiZbe B, 12b¢ B, #F /A,

ZERE, A~ PATKRZ, FALP(A), MZA < P(A), #
2|A < P(A). iEE,

EIR 4.14. RERT HE L. P(E)P RS ITAXFR “27 65
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EB: (1) MEEELAc P(E), R XB4f A A, %34
Bac A, fla)=ao MfRAFAHIS, HAC A, FIAA < A, “<7 &
8B,

(2) %A, B,C ¢ #(E), m%A<B,. B<C, WHEETEDB C
B, C, CC, AAEBHSf: A= BiArg : B - C1o BAB; C B, Ff
Af(By) C f(B), mEBBHgRESBEELSCIH IS Frelf(B) = Clo
gz b, ef(By) =Cy, MACy C Cro ¥gtyRIEIRH 2B L, Mg &LRDB
B Crty S, FTAE AMdtgo f: A — CoA BICotI S, WmCy C C, FF
A = Co “=” RABEHH,

(3) TEIERALEXZ “<” RRMMAM, BIRA B e Z(E), A=
BHB <A, WEEA CAE5B C B, ARSHf: A— Bifeg: B — Ay,
MmAEB %%, B5A 5%, WA~ B HB~ A1, 4g(B;) = Ay, C A C
A, ¥ty RIEIRHFIB, £, g: By — Ay R4, By ~ Aye HWEH XA
SN, FHA~ Ay, BRAEESSR : A — Aye £0L, KAVT AFZ,
HEAWTELSFINA, Ay, As, -+, R

h(A) = As, ¥ Ay C Ay,

h(Ay) = Az, E ¥ A3 C Ay, (2)
h(Ag) = Ay, EF A, C As, (3)
h(A3) = As, #¥ A5 C Ay, (4)

—~
—
~—

MmADAL DAY DDA, 1 DA, BAh Z——84, & (1) KX
5 (2) X, TiFh(A—A) =h(A) —h(A;) = A — A3, TRAHA
A— Ay~ Ay — Ag (5)
R, & 3) X5 (4) X, TiFh(Ay — A3) = h(A2) — h(A3) =
Ay —As, TAH
Ay — Ag ~ Ay — As (6)

REAC=A1NAN-- - NA,_1NA, -0 ERac A, iTLAg=A, &
VAT B AT T At bk
(1) aeC, WiELI=1,2,---, #HiHLac A;;
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(2) ag C, MAEALEEARE{1,2,---}, Fa€ A1, 122a ¢ A,
Frika € Ap_1 — Ano
M _E & &9 5 A7 7T Sem
A=CUA-A)U(A1 —A)U (A2 —A3)U---,
Al =CU (A — A))U(Ay — A3)U (A3 — Ay U -+
X (5). (6). .3 X, *TVUA4FE
(A—A))U(Ag —A3)U -~ (Ag — A3) U (Ay — A5)U -+,
BP AAE 4T
fo: (A=A U(Ay—A3)U- — (A — A3) U (Ag — A5)U -+
FEXL—ANBAf1: A— Ay, E%ac A,
{M@,aGMAﬁUMQfMU~H
fi(a) =
a ac€CU (A —A)U(As— AU+
FEFH, fIAMS, BPA~ Ao BEB ~ A, FHA~ B, BPANHS
FBoH. A, ZABXAR “<7 HERI AR,
REPRE, REAGIRXAR “27 RIGFX AR IEE,

4.4.3 XEMBRESL
T8 4.15. ENARELHLSH —NTHART £,

W RAARRRES, IAREZESL, Hia € Ao mA—{a 11}
AL EL, R, bhlEaye A—{a}, Bhay # a1o {a1,a2} RAHT
%, A{a,a} CRALBRES ., b #HTT X, F2S ={ar,a2, - ,an, -}
AAW TR, mB, %i# i, a; #aj, PIABR, SHERLMRESEA BT
AT & EHE,

RIB 4.16. HARRESHE T o EAAT RS

HEH: BRIRAZLMRES, BEIEL1550m, AR—ANTHALBRTES =
{al,ag, e, Qpy e }o *@ﬁﬂkgd’f A A— {al},

a a€A—S,
o]

a;+1 a € SHa=a,,
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N fRABIA — {a) Y094, PTAA ~ A— {a1}. IEE,
MENRIE T, E—NEEHERATEFY, W—RALRESL: &
W3t —% A TREA,

3] A2

1. RERTARAL, EP(E)LEXTIXE, HHAXIEXZ LA
L PER?
(1) SRiT, ¥ BRESNT =0,
(2) SR,T, S EHMRLSNT #£0,
(3) SR3T, Y HMLSCT,
(4) SR4T, ¥ HMRESCT,
(5) SRsT, L HARLS =T,
2. WABMELZELH =ZA_ARXE, REAXEASHEHAATHR
i
(1) aR#, Arey, BRR2AHL,
(2) AR, ey, 12T,
(3) ARty H£idey, [ERR AR,
3. #&{a,b,c,d}, Ri~ RoRALMKFZR, HLF
Ry ={(a,a), (a,b),(b,d)},
Ry = {(a,d), (b, ¢), (b, d),(c,b)}o
KXRyoRy, RyoRy, R}, R},
4. RiAZEBIRECH XA, ROOERREEASNRKEBW X R, ik
A
Ryo(R2N R3) C (R0 Ry)N(Ryo Ry).

5. BAREEAALW A4+ %7, LRALWBEXZ, iE9: R =
RUIA AR ARA S,
6. NR AARMESL, “~” ANXNLE#WEZ, 1£%(a,b), (c,d) e NxN,

(a,b) ~ (e,d), HHMRE a+d=b+ce
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B “n” AN NEWEH AR, AEZBLEFELEEE “~7 HEH
E S
7. %A ={1,2,3,4}, EPA)LRLEFR “~7, 125S,T € P(A),

S~T, %ARE [S|=|T].

Y “n” RP(A)LHENEF, ABHEHHED(A)] ~o
8. AT EHIEL AR, T AR LTk R R, e,y € RY,

xRy, LHMRY xxy>0

JER: RER* L&9FMXF, ZIH A M £69KE T
9. REEHESL, AREZNXER, %2,y R,

xRy, YHMY rhymmE—AEK,

B RARLGEMNXF, JIHA SN EGRET,

10. HRREAX LR, ARXMTE. iEH: RN(Ax A)RALK
— M JF X F o

11. BARFZEE, BRALIAZAXFZMMAGELE, BBLZ XL
ZAKREFE= HER, Ry € B, Ri < Ry, Y HAXY, A M,y € A,
EFrRiy, WA rRoyy. ik < B, <> =hAF%E,

12. & @t FrEE LERX R a9hHR:

(1) §=1{1,2,3,4,6,8,12,14},

(2) $=1{1,2,3,4,5,6,7,8,9,10,11, 12},

13. BEE4108 E R AR R XZNXER, wadENXFET
a5 B

14. %A = {a,b,c}, VLAUAAWGFER A BAT TR 6% A,

15. ZREKES, A7 =7 — {0} LR X *ZR. % m,n € Z*,

mRn, L HMRY m x n > 0HEm|n.

E: <ZY R>RBAFER, CREARKL. R, BT, B2

16. A= {a1,a2, - ,an, - }REEESLS. EhFE< P(A),C> TR

%%}%5’]{&1}, {alaQQ}a {a17a27a3}a e 7{a17a2a trt 5, an, }a Tt E'ﬁ] éﬁﬁ‘%
ALERP(A)B—AMKRT? A AT
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& a ai a2

% Qa as ada
@ (b)

& az a a2

% Q4 a3 a4
(©) (d)

K& 4.10: > @13%t R R &l

17. &< S, =>RMmAFE. EH: SHETIFEZTTEMY AT,
i—Lfﬂ_ﬂ'Xi—L?Sflﬁﬂ':‘:%ﬁFéﬁ'%]al T S AE 2B = b |/

18, B AR 5 — AT H kA 0 R THE S

19. ENA A ARHE S, EAN x NETHES.

20, E: FHESRE 6K KRR x R %



$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.



5.1. #He92 LR MR 99

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
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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%%%
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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).
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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,



5.6. 0GR 119

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,



= 3 py
F6F AH
AT RAANRITEHGLEN, F2— TR TFHNGER.

6.1 &#H 5Lagrange® ®

ENX 6.1. HEGH T#. EGLEZABHR & X4, Ya,be G, 4»
Faxb € H, WikaE5bBEHR %, ittfa = b(mod H).

T 6.1. BHR A XAZRGLEYFEMXRZ. XTGP TEa, aPTE
BEM LA

Ha = {h xalh € H},
HAGYHNE R, THaREEHatyRET.

EH HERa e G, axd =e € H, #%a = a(modH). ¥ HRF 4 %
FRARKY. Rabe G, a =bmodH), Braxb € H RHHRZZ,
(axb) =bxd € H. b = a(modH). BHRE &% Z A, 4o
¥a,b,ce G, a =b(modH), b= c(modH), FFaxb € H, bxc € H.
HRGHY T #, HMN#HGHWIE FH3t 1, (a*b)*(b*c’) = axc € H,

#}a=c(mod H). BHR R XZARMEHY. 20 BHRARXERG
LasEM XA,
GF L FatIFM £,

[a] = {b]b € G,b*d € H}
= {h*alh € H} = Ha.

B Ra € Ha, atizFMEHREL.
WHRB & XFEH T HR
1° He= H,;
2° a=b(mod H) <= Ha = Hb;
3° a€ H< Ha=H.

121
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5 6.1. ERAEHREE(Q o), H={-1,1} C Q, RiZFKk
BUT#H. QP AR AENEREEHe = {a,—a}. %a = b(mod H)H,
b= +a, $/AHao= Hb.

5l 6.2. =k —@ikZ (D3, 0), H= {po,p1,p2} = Dst8T 2, BHp; €
H, 0<i<2, #Hpy=Hp =Hpy=H XBp;*p; € H 1<i,j<3,
¥CHuy = Hps = Hus = {p1, 2, pu3t. HA AATR 8 & % % HieHy,
Ds = HU Huyy LHN Hyy = ©.

B 6.3. GRUgHERTHINERE, G=1{"q", g%, ¢®=e.
H={¢° ¢3 ¢°} & Gty 3% T 2.

H¢’ = Hg® = Hg® = {¢°, ¢, ¢°} = H,
Hg' = Hg"* = Hg" = {¢*, 9% ¢"},
Hg?> = Hg® = Hg® = {¢%,¢°, ¢*}.

HAZATRRAWALE%H, Hy, Hy*. G= H{JHg|Hy?, BiXs%
I 2 7 R E 3.

s TFHGHFHHLUTARL CHAERE, AAGLEZLE M £ 7.
Va,b € G,

a=b(mod H) <= da xbe H.

GF L EaFEHSEH £[a) = {blbe G,d' xbe H} = {axhlh € H} = aH,
HRA a P by £ 1E S

IR 6.2. HE#H G T#, HWITA £ % %4685, = {aHla € G}#=
TR &% %46 Sk = {Hala € G} RFH.

EH Af: S, — Sg, f(aH) = Hd. X2 HREHRAZHRHERE
LB A%, BPEeH =bH, 2 HHd = H' . aH = bH%d b € H,
HA#, (d xb) =b %) € HA®Hd = H' . SRfABH. 4o
Ra1H,ao H € Sp A A Haty )2 1%, f(anH) = f(azH) = Ha, f«?&Hall =
Hay, #H (a)) * (ay) = a) xay € H 83T 4wa H = ap H. X5 SR

4.
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L2 Lo, KS FeSpZ KA ARG, S5 SpHH.

EE AR L6 26EWF R LGBHRf(aH) = Hd', mAAHa E#
CAAES. YoH=bHW, TAtRiEHa = Hb.

EX 6.2. BHGATCHTHHNE (% )EENKNUHEGY QIEH,
TH[G: H.

EI 6.3. (Lagrangex< )

EGREAWRE, HEGW T, A

|G| =[G H||H|.

W HoAGYH® —AHTRE. R4S : H— Ha, f(h) =
hxa, SRFARS. GRAWRE, HEGHTH, MTUAHLZHRE, 17
$H|H| = |Ha|. ® %36, 142, GFHWMEEEL2EMRGH —/A5 K],
AGATIBHWMEGEMNIG : H =k, M TRAMEREGKET
57\7‘3']}’3@1,@2,'-‘ , Ak ;Jlg/AG = HCL1UHCL2'-‘UHak, i\t“}’HaiﬂHaj =
@, (i # j). A

|G| = |Ha1| + |Has| + - - - + | Hay|
=ke|H| =[G: H) e |H|

W B ST AR B A AR A R 69 i,
I 6.1. ARHEGY TEHYNZ|G| ET.

W AARHEFTHAEALEONLARAREY., XGF LRt
Am, AH={aad', - a1}, RRHAGHmMYF#. dLagrange< 2
#2|G| =[G : Hle |H|=[G: H em, #m||G|.

HEIR 6.2, F RN AFAR R A B

EH RGAPI A, pRFH, CHETRALp. B#kiL6. 1wGF
HAENN AR TARABFGHEAZAHN N, FFEZTTEaIN Ap,
M G = (a).

5 6.4. IEBA LI BE G H £ YN HEIFBE Cy R A A Klein-|# K.
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WY AN BEGFTAENNTRAL24. 4 RG ¥ & AN Ta, A
2G=(a) ={a’,a',a% a3}, BR GRANERAECy. 2 R G ¥ ZHFAN T, A
LR Az Tedh, RHAZHR2MT, BG = {e,a,b,c}, a> =02 =c =e.
HAT @69 ) Mg B R R IF. axbERa,be, TNiEHb=¢c, a=ce,
a=>b Mfmaxb=c. BHET4axc=>5b, bxc=a. TEFHZFHGRELEL:

*x|le a b c

ele a b c

ala e c¢ b

#% GAKlein-4# K.
5] 6.5. GR6Mr 2, GE 'V AH— /NN FE.

P GRCNEH. GYAEMHTRAL 2, 3, 6. WRGV AN
La, 4 (a)HAEGH3NT#H. WmRGF HOH Ta, A A(a®) AN T #.
T&IERGF RTREAIN LALLM L. LAHALG T TRk £ 4z
Tesh R 20 L. R REk, BIXG = {e,a,b,c,d, f}, Ha® =1 = =
d>=f>=e. §FaxbA~THa,be, BK = {e,a,b,axb}, EFaxbc
(e,d,f}, THRKRKleind%. ®mK C G #KAGHT#. |K| — 4.
m4+16, HSLagrange® ¥ F /. . 42 LN B o B =0T 3.

6.2 ERATHLEHH
AN B—EHHRGTH AT

EX 6.3. HE#HGW T #. XA GG TiHg FHF TAEIA
#g xhxge H, MAMHEGHEATE, HiLHH< G.

T 6.4. HEHGWT#. HEGHEATFTH L AR L GRHEELT
%9, Hg=gH.
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Y EHAGWENTH. ERy e gH, 54k € Higz — g+ hy.
mr=(g) xhixg xg, WERFHMGEL, (¢) xhi*g € H, ¥z c Hg,
FTRgH C Hg. Ritk, H8y € Hg, #H&hy € HiEy = hy x g, Ty =
gxg *hyxg, WENFHGYRZ LG xhoxge H, ¥y e gH FAHg=gH.
424, Hg=gH.

XEMNGYEEALFGHYAHg = gH, H£8hy € H, & #£hy €
Hiths xg = g« hy, TRg *xhsxg=hy € H A®HAGHENT

15'] 6.6. —‘i/k:—@/f$D3é/3‘%%H: {pl,pg,pg}%ﬁ%ﬁl‘%%,

poH = p1H = pyH = Hpy = Hp1 = Hps = {po, p1, p2},
piH = po H = ps H = Hpy = Hpp = Hpug = {1, pi2, i3}

HAD;t0F2, {212 EMTFE. 4o

poH = {py, p1}, Hpp = {2, pa}.
szIi‘é ffuz-
Bl 6.7. F54 N 209 F B EAT E

EYW HAHGWTHA[G: H =2, G =HHa, %%a ¢ H,
FHEHNHa =9. BMNERFGH L Ea, HARAMTRME: Fac H, |
FTaH = H, Ha = H, #aH = Ha; #a ¢ H, G= H|JHa = H\JaH.
Ho= G- H=aH FIARERNFFLAHoH = Ho. HAGH EAT

B AR BB OYAEAT T AR AT A

T @A KA GYY HW PR & &R 0y & L0 2 5 BoAn g o) KA
.

ENX 6.4. A, BRHEGWIZTE, T

AeB={axblac A,bc B}.
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GEH G HRELE e € Ae(Be (), #H#a € A, b € B,
c € Cltix = ax(bxc). HG PR EHRLZELHEr = (axb)xc, ¥x € (AeB)eC.
IhimAe(BeC)C (AeB)e C. FIZLTIEH(AeB)e CC Ae(BeC).
KE/ 5 Ae(BeC)=(AeB)eC.

EIE 6.5. NEEGHIENTZ, ({Nglg € G}, o)X, A GENH
B, it HG/N.

WEH AR EBEA BT R AL SR EABORE

Ngy ® Ng; = {(n1 * g1) * (n2 * g2)|n1,n2 € N}

ANAZGWENTZH, TGV TEg, HgrN= Ngi.gi*ns € g1 N, R4
HAEng € NfEgy xno =ngx g1, RALEK,
Ngi @ Ngy = {ny x (n3 % g1) * go|n1,n2 € N}
= {nx* (g1 % g2)|n € N}
= Ngi * go.

XERAGENTHELECENGREIZAEEGERALHERLX. XA
B4, 43R Ngy = Nay, Ngs = Nay, Bgy xal,gs*xal € N, A4
(g1 % g2) * (a1 * az)’ = g1 * (g2 * a;) * all.
é\m:gg*a;, nl*all :a/l*ng, ngzgl*a/l
(91 % g2) * (a1 * az)" = ng * ng € N.

F & Ny * go = Nay * as.

HEEE{Nglg € G} EWHRFZHIARRIME. ik 57,
N= NeR&#{z7, Ng#&Ngtyit . HivA(Nglg € G,e) 2.

L GAAREN, GREN®TTHG/ N T E AN EGE 944
, ¥

|G/N| = |G|/|INJ.

5 6.8. R IB(Z +)R X B, HNTEHAAENTH. ZEEAT
2 (n) = {knlk € Z} = nZH¥# #.



6.2. IEM-FHES R 127

ZInZ={nZ,1+nZ,---,(n—1)+nZ}.
FEWMHS: Z/InZ — Z,, f(i+nZ) =[] ZARFAIH, ¥
Z/nZ= Z,.

5 6.9. =k =@k Ds¥, TEHH={po,p1,p2} 93842 HAED:%
EHFE, DAH R #

Dy/H = {H. (12) H}
O HE IR EE .

il 6.10. GRA R HH. ZHpR|GWRET, NRAHGY LH—
Aphr .

B RANAFH GO AITEMNIEN. B |G| =28, G={ea}Ha®=
e. FH#2||G|. aR2M T, MR L. BIX|G| < ki, ARz A
K|G| = k, XF #pk HERGWENFEELZTEg, COHWN N, T
KtlkBt > 1. de Bplt, Bt = rp, Mg" RGF &phr . dafptt, %
B G EAF 2 () T G/ (g).

|G/(9)| =G|/t <|G| =F,

G/ A BB & TFplk, ptt, #p/|G/{g)]. & 13 HIKRIL%
£G/(g)F Aphr Talg). BiXalEGF W Au, ZAA (alg)" = (9). A
mplu. WATEIFiE, o/PRGHpH L. G| G| =k Sk .

— M, nMMEG, MFntEFd, EGFTAR—RAINTEH. Plde ik
v TAH E A Ay, |Ag] = 12. 6RI1200 BT, 12ALZXH6MN T2, X &
BAAF AN, 83T, 3420 L. HEHRAMIN T2, H2M
T RAIN. HT EVHINH AT, THRIEAAZ(a,bc) € H 34 abyid
A A3 T, B3N LMt A, #4i e € H FiAHY 2V A
— A2 T, AR IX A (ab)(ed) € H. ¥(a,b,c) € H, (ab)(cd) € HiE
& (abe)’ = (ach) € H, (abc)(ab)(cd) = (acd) € H, (acd) = (adc) € H,
(ab)(cd)(abe) = (bdc) € H, (bde) = (bed) € H,--- , HP 89 T & AN $ AR
$64, HHRAMONTHFE. BTA AL R H O T 2.
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6.3 HMRL
AP @R iTiem NN X Z,

EX 6.5. EB(G,MW(Gy o)X A EBRMS : G —» Gy, it
Fa,be Gy, flaxb) = f(a)e f(b), WAR[REMK G E Gyt B & WSt (F AR F
&) Ao BLABS (RS, WH), WASAHR A (E—RARS, B
HIWES ).

EFRMRBEGE G R AWM, G, Gu¥ix s 5 Aedeey,
Zf(er) = es. MiEFa € G, fla) = (fla)). REBRIEWF &5 R
MBS AR B2 P R AE B 77 kAR .

X 6.6. [RMHGIE Gt 3 F & WA, 4 HA G P B Lk
B Gty 43 Tea 9 AL A E AR ES, TH Kerf,

Kerf = {ala € Gy, f(a) = ea2}.

EIE 6.6. fAMEG 2] Gt B R A kst

1° KerfA# G 0 EAT#.

2° fARH @ EAE Kerf = {e1}.

JiE B

1° fRMREHG EIGHHRSWA. BT f(e1) = e, e €Kerf, BT

PKerfR G109 FZE T 5. H£8Rg1, 90 € Kerf, f(g1) = f(g2) =e2,
flg1%g92) = f(g1) ® f(g2) =

flg) = (f(q1) = ey = ea.

g * go € Kerf, g, € KerfAh mKerfR G 8 F 2, g € Gy, k €
Kerf,

€2 ® e = e,

flg *kxg)=(f(g)) o f(k)e f(g)
= (f(9)>/ ecy e f(g) = €2,
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g *kxgeKerfKerfAG 0 ENTE

2° HBfARHE, RAe891E Aes, #Kerf = {e1}, RiTk, HKerf =
{e1}Bf, R B g € Gy, CAANKERRG11, 912 € G1, 911 # 12,
flg11) = f(912) = g2.

f(g11 * 9,12) = f(g11) ® (f(912))/ =392 9,2 = €2.

A Zg11 * g1g € Kerf = {e1}, Blgi1 * g1g = e1. KM iF2 g1y = g1o, F/A.
XYL 4 R Go P 9 L E A RAL, A LARAGERE—E, FTUAfR L4

5 6.11. GGy ZAEZEFH/NFE, f G, — Gy, MNHEE &g € Gy,
f(g) = e2. ERg1,92 € Gy,

flgr1*g2) =ea=exeea = f(g1) e f(g2),
fRERABA. Kerf = Gy, AR A58 B S B4 A RE) A Bt

5] 6.12. G, = (Z,+), Gy = (C,e), &f : Z = C. f(m) =
flk+1) =i =ik eil = f(k)e f(I). fRAG1EI Gt &S, Kerf =
{n|i" =1} = {4m|m € Z}. fo9t%Imf = {1, -1,i, —i}.

,:;_fﬂcw fREG 2] Gty —/ F 5w st.

EH; < Gy, Nf(H) < Go, HAlHF(Gr) < Gy

FHy < Gy, Nf(Hy) < Gy;

*Hy < f(Gyr), Wf Y Hy) < Gy;

EFHy < f(Gy), Mf T (Hy) < GiAGy/f(Hy) = f(Gy)/H,.

%\C.@(\w;s\
o o o

JER] X P RGE2°, 3°, HAEEL4 A,

2 HIRGIWEATFE, Wl%f(H) < Gy. wf(H) C f(Gy) C
Go, f(G)AE, Wf(H)RF(G)®T#. TRy ¢ f(G1), = € f(H),
Hilge Gy, he H1Ef(g) =y, f(h)=ux.

/

yexey=f(g)ef(h)ef(g)=Ff(g xhxg).

W FH &G W ENTFE, gxhvg € Hy, tky exeyc f(Hy), f(H)RF(G)H
EHTFEE.
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3 HyRf(G)®T#. Y (Hy) = {z|z € Gy, f(z) € Hy} C Gy,
fler) =e2 € Hy, R#Rer € T Hy). [T (H)RGWIEZET R Fay, a0 €
[TH(Hy), AAhi,hy € Hy, £ f(21) =h1, f(x2) = ho.

flxr xx2) = f(x1) @ f(x2) = hy ® ho € Hy,
f(@y) = (f(z1)) = h) € H,.

Thomy 19 € f-L(HD), o) € f~1(Hy). A f~L(Hy)R Gy 49T 3.

EIE 6.8. fRAMG 2] Gt #H R A B, dE&aec G, f~1f(a) =
aKerf.

W HERa € Gy, fRAMKG Gt IFRISBA, f(a) € Gy Bf IR
La f1(f(a)) = {zlz € G, f(z) = f(a)}. Rz € f7(f(a)), fld xz)=
f(a) e f(x) = (f(a)) e f(a) = es, #a xx € Kerf, Bz € aKerf. A

138 f1(f(a) C aKerf. X4EHy € aKerf, A&k € Kerfffy = axk,
110) = £a) o 5 = J(@) 002 = F(0) Hioty < £ (7(0). ¥ shaKer] €

(
FHf(a)). % EnAise

-

fH(f(a)) = aKerf.

EIANZEBIAT, EfFEAAGIE G HR L, WGyt HATE R
& IR AR SHKer fO9— A&, Bk, KT UE Gy /Ker fF2 GoZ 18]
HaR—I——E XA

I 6.9. (HRALARE)
2 G AT AR A GLI R A 1. 5 G R Gy R A MR, W Gl /Kerf =
Go.

W RHRFHGWEATHEH Zle: G - G1/H, ¢(a) = aH.
BRoZFRZBMH, o(G1) = Gi/H, EFIEW T # G 094547 7 B4R
A G 8RS

FGRGIWMRLEE, Bf: Gl — Ga, f(G) =Gy ZLSf: G/Kerf —
Go, f(aKerf) = f(a). BHWAFABA, AW A FaKerf = agKerf,
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7 Za)xas € Kerf. @ (f(ar)) o f(as) = f(a)xaz) = es, i f(ar) = f(ag),
PPkt f 5 KA TEIRE K.

HRy € Gy = f(Gy), Hac Gty = f(a), IF ZLaKerf € Gy /KerfZyhy
7M. XEFaKerf,asKerf € Gy/Kerf# £y € f(G)8 R, A4 f(ar) =
flaz). @ flay xaz) = (fla1)) e f(az) = ez, ¥a)*ay € Kerf, BajKerf =
aoKerf. &1 L@ 574 f - U5,

f(aKerf e bKerf) = f((a*b)Kerf)
= flaxb) = f(a)e f(b)
= f(aKerf) o f(bKerf).

HPRIPEH, RBRAMYS. R FE
Gi/Kerf = f(Gy)

fil 6.13. HA#HGHENT#H. 4o G- G/H, p(a) = aH, #HpHh
ARRIA. ot Rl A

Kerp = {z|x € G, p(x) = H}
= {z|r € G,oH = H} = H.

il 6.14. 4G, = (Z,+), Gy =(a) ={a’,a', - ,a" 1} Ha" =e. &
Xf:Z— (a), f(m)=a™, fRKG Z]Gt)i#HREBE, CHRSH

Kerf = {m|m € Z,a™ = a°} = {knlk € Z} =nZ.
W A B & A& A8 18 e
Z/nZ = (a).

WmZ/nZ = Z,, Frvkla) = Z,. HMNBRFE ‘o BFRFHRTER & £
B XL

5 6.15. AR ASAARCILIEHZIL6 TFPaY,°

EH CHR(G)HMENATFH. 2Lf: G — f(G1)/H;y.f(a) =
f(a)Hy. Ff: Gy — f(G)ZABREMRS, B fa 2iHRAmkS
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Kerf = {z|z € Gy, f(z)Hy = Hy}
= {z|lz € Gy, f(z) € Ho} = [~ (HD),

2326, 64 f L (Hy) R G0 ENT#H. BAHBERLSLRTE I
G/ (Hs) = f(G1)/Hs.
EIE 6.10. H, K¥AHGWENT#H, HKC H, LA

G/H= Fx.

W KREGWHT#H. KMTGFHEHMAz. KCH HYTG
vagis H MR, A KLRHGTH HRhc HC G, kc K, &
FKRAGWENTZ, h xkxhec K, TAKRH®GENTFH, AmH/ K2
#.

4bf: G/K — G/H, f(aK) = aH, ZHiEWAfHRETLERE £,
fARBRE, JHZ#HA.

flaKebK) = f(axbK)=axbH=aHebH
= f(aK) o f(0K),
[RIBHREBA, CHR S

Kerf = {aK|aK € G/K, f(aK) = H}
={aK|aK € G/K,aH = H}
= {aKl|a € H} = H/K.

W B & A K2 3 e
G/K ~
Wr=G/H
3] AR

1. HEAXBBEGHTH, IHHNENLEREELRE -—NETEE.
2. HAGWTHE, o, bRGF W TE, iIEHALT A2 FMay:
(1)a' b e H: (2)b' * a € H: (3)b € aH;
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(4)a € bH; (5)aH = bH, (6)aH(bH # 2.

3. BHAYXTH={e(12)(34),(13)(24),(14)(23)}89 £ % %
(EEy A SO

4. HRBEGWIHH209FT 2. BN FGEWHEELEalbHa® € H,
EHHHHA3, REFGHEELEaA® € H iEVRRGE .

5 HEKRGWHAATH#, [G: H =m, [G,K| =n, iE#F
HHONKEGTHHE LI men.

6. HGWHWNH Apeq, X¥p HIAFHKAp <q EPFHGRTHRA
NI B) # g F 2.

7. HRGWHEATH. wRafbs THOR—ANREY, cdbTH
R —ANTEE P, IR laxchobxdTHWE —/EEF.

8. GAR¥¥w#, H={mklkec Z}). AHG/HYANLTE? TH
B ARMFL? BHEZRAFGREL.

9. WRHEGFEH—ANENTH, NAZHLLENLTH.

10. H\#HyRZHGHIENTE. i£9: H | (\Hy, H e H, L% GH
GEHLF A

11. Hy, Hy, N¥AGWENT#H, #H0H, C Hy, it He N2 H;e
Ny EHT 2

12. HEK#AAHGHEATEHFLHNK = {c}. iE¥:34E&h € H,
ke K, #-Ah+k==Fkxh.

13. EG={f|f:Z— Z/(2)} Lz Lz H+.

(f+9)(z) = f(z) + g(x).

IE: (G, +) AR, HEERLEON A2

4. AFRFHRREHT, TR XGRS T, LR E B,
FHRECHRSH.

(D) fi(z) = |zf; (2)f2(x) = 2; (3)f3(z) = :E2;1

(4) fa2) = 3; (5)fs5(x) = —a; (6)fo(z) = -

15. 4G ={A|A € (Q).,|A| # 0}, GM TIEEREMRFE.
G — R*, f(A) = |A|l. iE9: f RAHGH L ERRHERWE A4
Rf(G)F=Kerf.
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16. GAX#HH, FLARTWELERK. f: G- G, f(a) =d". iE
. f AR &St Kt f(G)#=Kerf.
17. G = (a)ZnWiERE, G = (b)EmWMhEFH, LY

mlnk & 3p: G — G RRABSH Lp(a) = b,

18. HAGWENTH, (G: H =m. RN TFGCHEELT
%z,2™ ¢ H.
19. H KRGWENTH. wRG/H, G/KAZ#HE, I4G/HN KL
R TP
20. HAFHGYT, a,bEGFHAE, #d xb xaxbk GHyizT. IER:
(1) GH A HBA B ARBHMARG, G AGHENT
(2)G/ G R X ¥t
(3)ENRGHENFH LG/ NR R, 4G ANKTH.



F FAIR

KX k’g\éﬁ;%%@/@,\ﬂﬁ/\ﬁ$éﬁ 7@:\"5 iJﬂ;‘i:?Fﬂ?Ka’f: AR &
M-/ TisH, Q&%‘«i&fﬁ)/\ e ik 2t Am ik 0 4y
B, AFHAL

7.1 ZFREgE L
EX 7.1, EEAAS B ikt foRiEGELSRY, =X
(1) (R,+)~ %%,
(2) (R, )& 4 ¥ 2,
(3) Riksthoik B A, & BE, BHEEH=ATFa,bcc R, #A

a*(b+c)=a-b+a-c,
(b+c)ra=b-a+c-a.

MAR(R, +, ) 7 3o

Jo RAETR(R, +, %, EEHBEATEa,bE R, HHa-b=>b+a, M
ARIZ IR A IR

MG LFTAEH, FPHANE L+ F a3z TR M. &
SRMAM R K2, M RMR A L FH, mETZEGELEAMRAR
T, WAHO: REZHFGFLEAMRARZIELZL, TAHL. RYHEEL
%ac REAAMEET, MART, BH—a; ER—ZHAREET, AE
R T AN IR GG E T,

T @ G TUA T,

Bl 7.1, (R,+,%), (C,+,)F(Q,+,)9 AR5 HIF, L HIRAH LK
R, o ofeein SR R A kAo kSR . K IR AR HOR.

B 7.2, A ARnE B A T M, (Z) 3 4E 15 e ik A 4E 5 5 ik A son W 4E 15
FAM(Z), 4, ) BHAEARA 0NH FEREL, nhfAz46 15Kk RiEE
{270, %FAIE LI,

135
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5 7.3. (G, HRX#®E, E={f|f:G— G ARAE®kMH}. EELT
L ZABH A Arede T SAEPREZTHARKT S, g, ARLEZ C,
(f +9)(=) = f(z) + g(2),
(f-9)(x) = f(9(x)).
IE(E, +,) &3, MARALBBEGLEN AR ST,
ER: FTFEENf,ge B, ke e G, ZX(f+g)(z) = f(z)+g(z).
BAR, f+gRGLEAMA, BT fAghAG LY AR SBRE, TR
(f+o)(z+y) =flz+y) +g(z+y)
= (f(z) + f(y) + (9(z) + 9(y))
= (f(z) +g9(z)) + (f(y) + 9(v))
=(f+9)(z)+(f+9) ().
TR, frogtkFmkizf, Aibf +gR2GLGARABS, BIf+gc E
(G, +) R, FTAET 8B LB RESBME. 2f: G —
G, *MiE&FE8z € G, fo(z) = 0g, j}?@g?‘%;’;‘k;}%ﬁ<G,+>é{J$7@o 2K,
foREWMEL, SFEFHEEALES GG, 2Xf_ :G— G, s
WreG, f(z)=—f(x)e HLF RFWHT. % EFETH, (B, +)RX
HEf,
HFEENf,g € B, WAz € G, RX(f+9)(2) = flg(x)s B,
fegRGLEMBS, & T fhrg#RG LAY A RSB, PTlh
(f-9)(@+y) = flg(z+y) = flg(z) +9(v))
= f(g9(x)) + fl9(y) = (f+9)(z) + (f - 9) ().
T, f-ghhBFmikiz, Af.gRGLG ARSIS, BIf-.gec B, B
R L LB BRIELE. 4f:G -G, AEENzc G, filr)=2. B
R, AREWREEE A, 2T, (B,)R4 4 ¥,
A& f g h € EArx € G, B
(f=(g+h)(z)=f((g+h)(x)) = flg(z) + h(x))
= f(g9(z)) + f(h(x)) = (f-g+ f-h)(x).
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((g+h)- (@) = (g +n)(f(2) = 9(f(x) + h(f(z))
=(g+f+h-f)(=),
BPfe(g+h)=feg+feh, (g+h)ef=gef+hf, SH+HZIE, HHE
. Bk, (B, +,9&%, FHRIFIHIF. iEHE,

Bl 7.4, 2, = {[0,[1]-- [0 — 1} ERA
[i] + (7] = [i + 4],
] 1) = [i+4).

Bikde s R LA R 4 Kok Ak B RA AW BRIRAR, 4[] =
[ia], [71] = [J2], W[ix + j1] = [ia + jol, [i1+71] = [i2+j2]e B, (Zn,+)&
R, RPN EL, iR AT (Lo, RAELEEH, LP1HE
AT, BIF, A+ BRE, HHRAE, EE L, P BRI,
Wy (T, +,) R, d BRI, HARABENR 4 LR,

WA Z L Im, (R, +) AT, BRL, HHEE. B,

r+a=a=z=0,
atx=0=1x=—aq,

a+b=a+c=b=c.
IR AAEH Ao, H AT ik

] 7.1, AR +,0F, ORI A REAFREEZ T, S TRY
11t &E L Hakeb, A

(1) a+0=0+a=0;
(2) a+(=b) = (—a)+b=—(a-b), HAk, (-1)-a=—a;
(3) (—a)+(=b) =a-b, #HHH, (—1):(-1) =1

#EH: (1) a-0=a-(0+0)=a-0+a-0, HHEEFEae-0=0, B
W 4E, O0+a = 0o
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(2) a-(=b)+a-b=a-((~b)+b) —a-0=0, Bita-(—b) = —(a-b)e
Bl TIE, (—a)-b= —(a+b). HAH, Bb=1, BfF(-1)-a= —a.

(3) (—a)+ (=b) = —(a+(=b)) = —(—(a-b)) = a-bo A, Ma=>,
BpA(—1) - (—1) = 1o iE %,

BEFR(R,+,)F, WREALORFTREZLZ IR, B0g = 1g, HERr €
R,

r=re«lp=r+.0g =0g,
EPR:{OR}O

EMX 7.2, £F(R,+,)F, WR|R =1, NR={0r}, HiZFA-FL
Fo WR|R| > 1, RALHOR # 1g, HEFILAIE-F IR,

5l 7.5. FR(R, +,+) ¥ HTA TH LK TAHRE

. SH={rlre R,I" € Ryrrv' =1r"+r =15}, H8Rr;,ro € H,
B leri,rhy € R, Frierf =rieri =1g, roerh =71hery = 1o &
F(riera)e(rher)) = (rhert) e (r1ere) = 1r, Bk, rher) € RA&ry 128
REEAL, ®ryro € H, FPHXZHZ W6, BHH(R,HZ S L FFH,
WmHCR, 2R, 2 EHPLHRELSE, BAIgRNREETHAR S,
BPly, = 1p, Pkl € Ho HEBr € H, rRr/#RE#EL, ¥/ € Ho %L
PR, (H,+) A%, EH,

7.2 XA e

A8 K AR IR

L FedR, LK T & a9 HmAF T o

5l 7.6. EEBFK(Z,+,)F, 0RET. HEAm,neZ, 2Xm-n =
0, MzAm = 03%n = 0. ¥&EBH, wEm £0, men =0, W
An =0 IANAMRAFKMNAEFTRHLALIFERELE. XAR N
Rab=a+cBha#0, AAZla+(b—c)=0, HILELE)—c=0, Bb=co

5l 7.7, AR A EFF, JREL. [2] # (0], 12A[2]-[2] = [0],
A[2] - [1] = [2] - [3] 4T (1] = [3]
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EX 7.3. B (R, +,)F, ¥THELFKaeR, WRELE-NIFEL
#bER, #Fa-b=0, WHaW EAERHAF. wRGELE -NEETHcER,
#1Fcoa=0, NHaALZERDF. ZFahRAELEERTFTIREERT, WikaH
RHT,

EIR 7.2, KR+, )P EAEERAT S AREF P RER £, & H
.

R e RR(R A4, VFEAALEERRT, FTFTRYWIFERTFa, Ho
Ra-b=a-c, Bla-(b—c)=0, THFb—c=0, Blb=c, HEHEHER L,

B (R, 4+, VP HAELEEBFb € REb # 0, RLALAREELEIERET
FefFe b =0, McRRWAXRT, 5FRYAEERTF /A, %5
W, EFRRFAAELARRT, Mat—2XALEERRAT. A5 @R &7 &
B 32T iE 4 H AR .

RZ, FRYWREAAEL, HHEE, BBRARFTHIFRETFa, &
Fa-b=0, HTa-b=0=a-0, RELLHEEETIFb=0, Fihka "R LK
HF. Ha 9EER TR, ARFEALERRT. L5,

BN 7.4 FFLRBRA(R A+, )P, R EARRT, WAL A E
o

RREEFF, NTFHEELEZa,bER, Fab=0, WbHa=0xdbd=
0o WMEILT.2%n, HIXPH L, &HiHHHE,

EIR 7.3, BEFRFY, HENERLE X TAEZH G (8 AR A )RAE
RAIRE, HARF K.

ERA: (R, +, ) R AL AL 0 oI B AP 1 DL
(1) 1p# A & AR A, BIRRGEANFRALEa N Am, Bima =
Opo
ma=a+ta+---+a=(1g+1g+---+1g)-a=0g.

B Aa # Og, Friimlgp = 1g+1g+ -+ 1 = 0r, X510 M 2 LIk

BT JE, MR P AETE A B e AR R
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(2) 1p89 N — A R &Kk, BIXERAFH, Kk = mn, B(mn)lg =
ORO TFJ

(mn)lg =1g+1g+---+1p

mn

:(1R+1R+"'+1R)+(1R+1R+"'+1R)+"'(1R+1R+"'

+1R)

m m m

~~
n

= (mlg) + (mlgr) +---+ (mlgR)

n

=g+ 1gr- -+ 1g)-(mlg) = (nlg) - (mlg),

n

HR Z%¥3F, HAmlgr = 0gR#nlg = 0go X1t MM Ak = mni
J&, BklptyteishERK, S1pteh &k, HRRYMIERTEa,

pao=a+a+---+a=(1r+1gp+---+1g)ra=0gr-a=0g.

p p

B s L Aot RpW BT, fa # Op, Pk RRL, RikRFHp.
T

EX 7.5. AETF, o RENERAE QN A F Kp, MWARIZEFL
AHFIE A po S REANERALF B9 A RIRAY, N ARIZEIREGHAEA O,

AL R py IR
(a+b)f =a+Cha’ "o+ + CP labP + 1P,
BTFp|Cl, 1<i<p—1, Fih(a+b)P =aP + b

EX 7.6. £IFFAXBRERY, W RENERTFaH A LR KL
a € R, WARFRA R BP, dF-FARBIFY, WwRIAAFRELEFXTER
B H A R AR, WA

EIE 7.4. 32 HIR,
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B EWFF, Fa-b = 0pHa # O0p, R 2R T Fah REE
wa e F,

b=1-b=(d+a)+b=d"-(a*b)=d +0F =0p.

BREFXARRT, ATOAMRFRER, E5
B E T Afe BT 35, A FRIBGGHIEAN T Kpo

EIR 7.5, A REIR R R

SEW: E(R, 4, ) RATEEIR, AR = {ro,r1,- - rn}e FArfEro =
Op, 11 =1po W, c R, 1<i<n,

riR={risro,ri*r1, -+ ,mi*rn} C R.

/\}\ﬂﬁﬁnR R. ﬁﬁ'—]ﬂ'iﬁ“rz T =T = 1R’ EPT]?{T@%X(% o ﬁiﬁ:
RY FTAAER LA HA R ik#E A, FFARZR. IEHE,

) 7.8. EpAEH, W(Z, +, )2

e B Zp = {[0]7[1]7 7[p_ 1]}" %%‘J’ <ZP7+7°>7‘%5’F%}L;£;}%}Z:’
02, [REEELH T, daEa] £ [0] Lla]-[] = [0], #FZ[a-b] = [0)],
Bipla-be mpta, Eitplb, BB = [0]e REH(Zy, +, ) RARER, B

Ef‘a{iﬁ&o ’UEEDEo

B 7.9. {a+bv2|a,becQ},+, &

EH: AQ(WV2) = {a+bv2]a,b € Q}e EHEIE, (Q(V2),+)RAX
¥, (Q(V2),") A LF¥#H., 0REL, —a—b/2Ra+b0/200 1T, 1R
Rk EZ A, RiFBH AT, LR ENmER L. & oA
La+bv/2 # 0 B, i — aLQbQ\f € Q(V2)Ra + bV28 F ik i# T
H(Q(V2), +, ) R Bo IEHES
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7.3 FTHRAFXRASZ
EX 7.7. EFR(R,+,)F, SERNIEZTTH, =%
(1) (S, +) R (R, +)89T 2,
(2) S ikid H3H
(3) FRAFEE4E A1, € S
W AR(S, 4, ) Z (R, +, *) 89 F 3,
B R4 b LT IR(S, +, ) A F R,
5 7.10. (Z,+,+) Z(Q, +, ) 49F 3%,
5 7.11. (R, +,) R, &
Z(R) = {z|z € R,Va € R,a-z =z -a},

W (Z(R),+,) Z(R,+,) 8T Fo

R

ER: Z(R)RFRT M AAETRRGLEES. BA, ROKA
#4501 € Z(R), FroZ(R)RRWIEEFE. HRa,y € Z(R), Va < R,

(x+y).a:m.a+y.a:a-x+a-y=a'(l‘+y),
(_x).a:_(ajoa) :—((L'.I) :a'(_x)a

Bx+y, —a € Z(R), ¥(Z(R),+)R(R, +)8F #,

(z-y)ea=z(yra)=z-(ary)=(r-a)-y

=(a~z)y=a-(r-y),

Brz-y € Z(R), Bk, Z(R)xt-Z3tH 49,
Z PR, (Z(R),+,) (R, +,) 8T 3F. EH
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ENX 7.8. Rl,RQ?%}Z:, f?a(/‘}\RliljRQQ(J H)’%%ﬂ’, 1317]3"1329]\%']7%]%1%"./:32@(3
TikFAz o R EFZa,be Ry, A

fla+0b) = f(a)+ f(b),
fla-b) = f(a)- f(b),
f(]‘Rl) = lp,,

R4 f R ARy ) Ry 49 35 ] & BE S
Jo R fRBH RS, W), WARSH IR A B (S — IR R S B A
TR MBS ),

5 7.12. AKR"Z] 5L & & 69 & M T A4k e ik e k2 MR
(LR, R™), +, )0 nbr5F #K 4E 1% 3038 K (M, (R), +,+)o EH X FAAF A
BESESN

JEB: MAR"E|E A F R ET ot TR — 2%, %0, -, Xn A

X1 a11X1 + a12X2 + - - + A1pXn

X2 a21X1 + a22X2 + - - - + A2pXn
a pr

Xn ap1X1 + an2X2 + - - - + GppXn

2 UM f LR, RY) — My (R) %

ail a2 -+ Ay

a1 a2 - Q2
fla) =

apl QAnp2 -+ Qpn

AEEBREFLEFI]T: drnpRReg—mk ENEBTHRYE—
AnW 77, tH &R %6 Ferd g T Fo, XM TR MT L TS
R, BTk, M THEEANKME #a, 8 € LR, RY),

fla+pB) = fla) + (),
fla-B) = fla)- f(B).
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By R BT R, M f(r)R SRR,

Bz, SHAEEnP 5 HOAE AT AR LA 89 B K #. TR 89 &
P BT T R RO IR, BT LS R A A, B R IR R M b, 4
F(L(R™, R, +, ) 53 (M (R), +, ) 2 A #89, GEHE,

5 7.13. (Zoa, +,+) 5Ly, +,) ZFAFe & f : Loy — Ly, [([z]24) =
(210 BRAGHBRI fOIE L EREATHARA K. ERARHNE[r]24 = [y]o4,
M24|(z —y)o M4|24, ¥4|(x —y), BPlz]s = [y)ee BHBIE,

f([z]2a + [Yl2a) = f([x + yl2a) = [z + Yla
= [z]a + [yla = f([z]2a) + f([y]24),
F([@]2a+ [yloa) = f([x+yl2a) = [z yla

P VA £ R 3R B A Bt
3R] A B ALAT K LT B2 25 R AT 69 — 2 R

EIE 7.6. iif?g{/l/\ﬂ:Rl B3R Ry 09 B 75 B 4T, Ogr, ﬁUORQﬁ\ﬁ'J)%}X:Rlﬁ"RQﬁ{J
T. WIAATHA:

(1) f(Or,) = ORrys
(2) f(—a) =—f(a);
(3) FaRR S TER, W f(a) ARy T#ELHFES(d) = (f(a)s

W fRMIARIBIAR B SRS, AP A fELAKZIHEE (R, +) 2
LI (Ry, +) BRI S BS, PTA()FQ)RBAR L. T(3), FaxR B
T, BPhEd € Ry, #ffa-d =d ~a=1g, N4

fla)- f(a') = f(a-d') = f(1r,) = LR,,
f(a')« f(a) = f(a'+a) = f(1R,) = 1R,
B, f(d)Rf(a) € Ryt T kiE L, Bf(d) = (f(a))o L.
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Bl 7.14. (Z, 4+, 5Ly, +, VR Fe &f L — Lpn, f(m) = [mle %
ik, fRHBERSYS. (Z,+,Z%¥RK, 122, +, ) F— < RERK, FRL,
InA R, Lp,+,)RA¥R, ZRRAAEn = k-1 B, (k][] =
[0 BL[K], [I] # [0], 3F(Zn,+,+) TARET, PARRER,

B 7.15. (ZXZ,+,)5(Z,+,VRFK. ASf:ZxZ —Z, f((a,h)) = a
Bk, fRBRSEM. Zx ZFHERLTEQ20)4#(0,1)2EAT, A
VA(Z X Ty 4, ) RRIEIR, AD(Z, 4, ) & HE IR,

VA b B AN 9 3R ) S B A F R AR A TR 60 A K S 54, 23R M)
M S 3 TR B TR R

EIR 7.7. [RAFR ZIRR M FI M e, do R R AEIR(OR), MRy
R ().

EW: BRI AKR, NERAEFAIKRFRLEARRF. 4F
Ry — RyRF R MBSt B HRRAFILF, FThOg, # 1g,, #0p, =
f(OR,) # f(1Rr,) = 1g,, TARRyZAIFFLIHF.

{8y, yy € Ry, LBz, 1 € Ry, Ef(x1) =z, fly1) = y20

z2-y2 = f(x1)+ f(y1) = f@1-y1) = f(y1+21)
= f(y1) f(21) = y2 + 22.
FT VA, RoR IR,
Yo Rag,yo € RoBagys = 0p,, W T AL, 11 € R, &f(21) = 22,
fy) =y, A

Or, = z2-y2 = f(z1)+ f(y1) = f(z1-91).

RS, ey =0g0 BARFTEAERRT, #Ax =0g, Ry =
Op,, #@mFdHey = f(r1) = Or,Ry2 = f(y1) = Op,, FPRyF LERET,
Ry A HEIR,

ER A B HERRMIER T Fag, BAfLFHSH, PTAL K €
Rt f(21) = w20 [IAEM, Fivhs AR P I ELE, £R PAHREE
L) o

flz1) - f(z)) = f(z1+2}) = f(1R,) = 1R,
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ﬁ)TVXf(a:’l) € RoR oW Tk T, WM t9iEE M IRy A o TEE,

EIR 7.8. (R, +, )&%, EFTELR LEXANEH A R
BB R— R, ¥ FHE&Fabe RE

fla+b) = f(a)+ f(b),
fla+b) = f(a)- f(b),
) (Ry,+, °>7%5f:o

WEH: f: R — RiAHH, PTEAR P LEARTAETARS(a) X,
a € Ro (R, )R, Hik, RF-+iE2HH 0 LH LS
HHE, f(OR) € RIARIMEL, f(—a)Rf(a)ER P R T, (R, +)~&
X2, MT(R,VAS L FH, VA, Ry P26 Lk ELE,
f(lr) € RIRR R F AT, H(R, ) RA LK F#H, BHRPI+H £,
EOBAE, FTAR T S+ £, HoBidE. (R, +, ) 2. EE,

7.4 ®HEEHIRK

AW I B kR LR, S 5 EALT Bt e A R 2
1, TR TR — AN AL A 2 AR A T LAY

EX 7.9, ZIRAFK(R, +, )89k ZEFH, WwRVe,ycl, rcR, Az —
yel, xerecl FHrexcl, NAKIZFR 69—AHEH,

W XT9, AFVe,y € I, Ao —y €I, HFUI,+)R(R,+)8F
.

HANFRAA BALE: RF{0r}, MREXAANLAA-FAER, E-FL
ERMRAALER,

BT, ARG, 2L

n
Loy ={) ruerarlrik € Iiyrop € Ip, 1 <k <nyn=1,2,---},
k=1

L+ 1= {7"1 —i—’l“2|7“1 S 11,7“2 € 12},

AT« s 51 + LA R IZA, JEH G 4E ) A,
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5] 7.16. ERO6R & £ (Zg,+,+)F, I = {[0],[3]} £, EFX(Z x
Z,+,)%, IL={0,n)ne€Z} RHEH,

EFXRF, AIARHERIZEZT —AXA: ¥ARPEETANTLE 2y,

r5yBRIR 4 S HEMYr—yel.
TR ARRF BRI R X EZRFM KRR, LEITENFENMN L
] ={ylye Rox —yel}={z+ilicl}=a+1.
ERER/ITF =X
[z] + [y] = [z + ],
]+ [y] = [z - y].
BhIEd, 2 X FNME iR ERAEREAALLERL AN, XK
A, dR[x1] = [z2], [y1] =[y2], A EEy —20 €1, y1 —yo € [%0
(1 +vy1) — (2 +y2) = (21 — 22) + (11 — ¥2) € 1,
(x1oy1) — (x22y2) = @1+ (Y1 —y2) + (1 —22) * 92 € 1.
B (z1+4y1)+] = (vaty2)+I, (x1oy1)+I = (z2oy2)+I, BP[z1+y1] = [x2+y2],
[21+31] = [72 - y2]o

EIE 7.9. RIRFRWIZH, R/I = {x + Ilv € R} ¥ 69miktA R
e B2 Lo M(R/I,+, ) Z3R, #ARA REETE B 3K,

W R/IFV & +Fz A MFMEARELN+ 52 HFENG, B,
R/I iz L RS EFZRE, Op + [RR/IHEL, (—2)+1 Zx+1
R, W(R/I,+)RRF, R/IIVGEHLHRELE, 1p+IRR/IHE
EEAEA, B(R/LVRES L FFH, - S+ BRA L. HHBE, 5 ER,
<R/I,+,’>7%}Z:o i.lEZ'Eo

5 7.17. E£B7.16%F,

Ze/I1 = {[0] + I, [1] + L1, [2] + I1 },
Z x LIy = {(m,0) + Izs|m € Z}.
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TEIE 7.10. e RFRGEAIFATET, NI =R,

WER: XAROEBIFTAHRWTELr, BPLREEL € R HHEA
e XFlg =rr €loc BT ER, T=7r-1gp€l, TRARCI, X432
MIRRMGAEZTE, WICR, AI =R, BPiz2 82 -FLEHE, L5,

EMREF, HEIRFHZB AT # {0p}, WL B E—NERTEa €
Io MR AR EAAREEL, LRI04, ] = F, LA
B, MERAAANFRLEZE{0p) foF, KA ALEE, Bk, BFHEHBX
RE/{0p} ={r+{0p}r e F} = F, RAF/F = {F} = {0p}. €t
fefd 3, RLENTE.

AT RB It — AR EA,

EIE 7.11. ZRA XK, Va € R, (a) = {a-r|r € R}ZRO LA,
A B ML, X E AR B R E A,

WEH: HFaeR a=a-1g € (a). PT¥A(a)ZRWIEZT T %, Vay,as €
(a), HAEr,ro € RIE/Fa1 = a-r1, az = a+rae ay—az = a+(r1 —7r2) € (a).
i &r € Rfeay € (a), reap =7r-(a+r)) =a-+(r+r) € (a), ap+r =
a+(rier) € (a)o PTVA(a) RRWEZME, IEHE,

XA T AE S BRI RGTE L, £S5 ={a1,a, - ,a1} CR,

(a1,a2,--- ,ar) ={ar-r1 +ag-ro+---+agrg|ry,r2, -1 € R},
RROGIZH, AARASEMMIZH, L2 EHHE,

EX 7.10. 4o RA RGP LA R 328, NARRA £ AKX,

5] 7.18. BHIR(Z, +,-) & F IR,

EY: RIR RN, 1 R, W BIP R AEEAE, W =
{0}, W IZH0ERIYZH,

e RIPHIERLE, RALAEERKq e ] (= Rb < 0HbL € I, &
FIRRR, 12, —b=(-1)-bel, #H b>0). EHATRE] ¢
KRB DO EEHE, STIFPHEELEn, n=m-k+q, 0<q¢<k—1,
WMFIREHE, Fidg=n—m- k€ l. MmERITR DG EEYK, LHq=0,
BPn=m-ke (k)o B3I C(k)e XWTkel, EAm-kel, #(k)CI,
lkt, I: (k)o Epﬁﬁ}z%iigﬁ‘}z:o iﬂ:-fflao
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7.5 ZWAIF

7.5.1 3R _E& SR X

(R, +,-) L8 5 A K L

p(z) =ap+ax+ - +anz", an#O0g,n>0,

EFag,a1, -+ ,an € RFRA R, aHKRE L, nAp(x)ddkE, Bdeg(p(z)) =
ne FREMIFRAFHRARKRZAN(RFHZAN), RALFORMFRALRS
M KXo

FRLEG AR SR KXAm G ESICARD], AL LR EH Fee, 3H1E
EH f(2), g(z) € Rz], KFf(2) =T gan’, glx) = ,bjal,

max{m,n}
f@)+g@) = D (ar+by)",
k=0
m-+n
x) = Z cpxt, e = Z a;+bj,0 <k <m+n,

i+j=k
EFm < nita, =0, n<k<m; m<nith, =0, m<k<n. I~
BAE(R[z], 4+, ) & Fe BSAXRERL, —f(z) Rf(x) WAL, FRZMA
K1pAREEE T,
RRAHIR, FPRAI-FARXILIFFLEARRAT. & f(x)5g(x)ZR[x]F
AERZ AKX, SRS AN Zn,m(> 0), BIf(x) = apa"™ + -+,
g(x) = bpx™ 4 -+, apn,bm # 0o BT RAEKEIR, FFriha, by # Opo K

f(z)g(z) = by T 4
RIERLZAX, ARRz]TEARRT. XR[z]RIF-FLLHR, HRz]£
&k}zo
7.5.2 L& ZRX

Eﬂ 7.12. RFAR, f(z),9(x)RZAXFF[z]f LF. %= Rg(z) T
£, WhEEE—q(z),r(z) € Flz], £HF
)

fx) = g(x) +r(z),

2% (
q(

X
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FFr(@)RRESAKX, ALK TFdeg(g(x))4h %A Ko
W Lg(r) =bo+bix+ -+ bpa™, by #0p, m >0, E - W
S ={f(z) = s(z) - g(x)|s(z) € Flz]}.

AR ST A 69 1 DL
(1) %A X0p € S W Flq(z) € Flz|, #43f(x) =q(z)-g(x),
(2) EZMX0p ¢ S WS FRER NG ZAXAr(x), NALEg(x) €
Flz], #=4r(z) = f(z) —q(z)-g(x), P f(zx) =q(@)-g(z)+r(r). Br(z) =
cixt + -+ o, ¢t #Opo MRikdeg(r(z)) =t > deg(g(z)) = mo AMIE—A
ERTE S W

ri(z) = f(z) —q(z) - g(z) — cr + b2 " e g(x) = r(z) — cpat + - -,
T Adeg(ri(z)) < deg(r(z)), @
ri(z) = f(z) = [g(z) + e+ 02" - g(2)] € 5.

X G (2) RS P REEIK ZRAXF B, Pk Fdeg(r(z)) < deg(g(z))o
T @ iE g (x)Fer(z) 2 E—. BiXq(x),r(x)Rge(x), ro(x) ¥y itk 2.

HHr(z), ro(x)d9RE¥H I Tg(x)d K&K (BPm). «ln“_l:@ﬂﬁiiffﬂiﬁi, 45
(1(7) = g2(2)) - g(x) = ro(x) — r1 ().

o Rq(2) — @) FRAESZAX, MALXENSZAXNGRBEKRTHF Tm,
AL LSRR D Tm, FA. Lhq(r) = z), ARTH
dri(x) =ro(x). IEE

RIETI2W R B B KT AR &, BhR XRAE—H LT, 4o
Xf(x) = q(z) - g(x), WAkg(x)Zf(x)8 B K. A%, Rg(z) =z — a,
f@)& e — atI RIKARBEY LE, B

f(z) =q(z)«(x —a)+rog, roe€F.
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bx=a, Wro= f(a)e BT, EFx]F, ARz —altf(z)EKXL
HAXE f(a) = 0p, EWARaZ L AKX f(zx)d9HR,

EI 7.13. WF L8y %0 XA F [z] 2 £ AR,

W RIRF[z]—AER, ZIFERAERSZAKX, W = {0r},
CRBOpEMRMER, FIPHERSZAX, L P RERKGIERSZHAXT
Ag(x)e ARIEg(2)8RECT VAG A AP I I

(1) deg(g(z)) = 0. Blg(x) = a € FHa # Op. altF¥ A RiE¥ Td,
a € Flzlo ' +a=1p € I, 522710 89 XM, THI = Flz]. [~
B 1pA R A,

(2) deg(g(z)) # 0o HEHf(x) € I, B2 HET712%, F fiq(z),r(z) €
Flz|g f(z) = q(x)-g(z)+r(x)e BAg(x) € [AIZF[x] #9328, Frilr(x) =
f(x)—q(x)-g(z) € I. BTFg(x)RIFTREFAKN SAKX, ®LAr(z)=0p,
(x

Bif(z) = q(z)-g(z) € (9(x))e & f(x)EFMRFTC (9(z)). RZ, g(z) €
I, SHEfTq(z) € Fla], q(a)-g(z) € I, #ik(g(z)) CI. %E, I=(g(x))

P VARE L0 % 5 X IR F 2] & 2328838, GEE

7.5.3 KLt %R XEHR
B8 %R KA F (x| 2 £ MR, Flr|ZAHEP = (p(x))H X, #
Fp(x) =ao+ax+ -+ apz”, an #0p, N
Flz]/P ={f(z) + P|f(z) € Flz]}.

m f(x) = q(x) «p(x) +r(2), flz)—r(z)e (p(x), Wfl)+P=rz)+P.
PIT VA

Flz]/P = {bg+ b1x + - - -+ bp_12" ' + Plbg, b1, - ,bp_1 € F}.
Bl 7.19. B HZs[x]/(2® + x + 1) 89tk R Ao ik Ko
f#: Zo={[0],[1]}, MiCAZy ={0,1}s (22 +2+1)RZo[x]tY £32H,
AP =(*+z+1), WH
Zs[z]/P = {(az + b) + Pla,b € Zs}
={P1+Px+P/1+az+ P}
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2 T1: Zofa]/(e? + o + DIIERATER

+ P 1+ P x4+ P l1+z+P
P P 1+ P x4+ P l1+z+ P
1+ P 1+ P P 1+xz+ P x+ P
r+ P x+ P 1+z+P P 1+P
l1+z+P | 142+ P x4+ P 1+ P P
P 1+ P x4+ P 1+z+ P
P P P P P
1+P P 1+ P z+ P l1+x+ P
z+ P P x4+ P 1+z+ P 1+ P
l+z+P | P 1+x+P 1+ P x+ P

C Wik ke kR e R T 1T

7.6 FRAZHE

BN 711, EoRMIFR B Ry A WAt 0, Ry ET. Kerp =
{rlr € Ri,(r) = Op, }Hr A o8 Bl & #e

EIE 7.14. KeRMIER B ARy B A WA, W KerpZ Ry 69324,

FEH: R MR B RyOIAR S AT, PT AR 382E (R, +) 2 (Re, +) 89
HRAMRA . §E6.6%0, KerpZ (R, +)0EAT#H, 4£Rr, 19 € Kerp,
r1 — 19 € Kerpo X Fx € Kerp, r € Ry,

p(xer)=p(x)p(r) =0r, - ¢(r) = Or,,

Har.reKerpo FIETiEr-x € Kerpo ATVA, KerpA R 8932, JEH,
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EIE 7.15. FREISEATEIE) FR NWEERIFRAAZIRR OF S1%.
LRI R B IR R 0935 B 25 B4, W)

Ri/Kerp = Ry.

‘i.EH)E]: ii[li%}/—f:Rléﬁ}E@w /1’\(5 . R1 — Rl/Il, (E == 7“—|—Ilo j'l'_;'k\,
(Z)%ir%;ﬁo 3*4%%7’1,7’2 S Rl,

o(ri+re)=(r1+r2) +I=(r1+1)+(r2+1)=o(r1) + @(r2),

Q(ryerg) = (riera)+ 1= (r1+1):(ro+1)=3(r1) - p(ra2),

&(IRJ

Bk, pA#HRB SRS, §(R) = R/l B, FRRIQEZTHFRA R
FR R0 E A%

F ORI R B SRR 5 B S WA, AR Aot A (R, +) Bl (Ry, +)8
BRI AR, HERSARETE Y 1 R /Kerp — Ra, p(r+ Kerp) =
o(r) RS, BH

1R1 +I7

o((r1 + Kerp) « (r2 + Kerp)) = (11« r2 + Kerp) = ¢(r1 - 12)
= p(r1) = p(r2) = o((r1 + Kerg)) « o((r2 + Kery)),
@((131 + Ker(ﬁ)) = (P(IR1) = lea

B OA TR MBS, KR /Kerp = Ryo iEE,

B 7.20. Qz] & A EHKQLEH LA XE 4. 4Q(V2) = {a+bv2]a,b €
Q}o iEH
Qlz]/(2* - 2) = Q(V2).

M A Q] > QWD) G(f@) = (VD)o BiE, pRAQIHQVI)H
AR S WSA, H8a+0vV2 € QV2), Ha+br € Qx], 1£y(a+bx) =
a+bv2, PR i#H R A B4t

T @ KKerpo #Ep(r) € Keryp, Bp(v2) = 0. Rg(z) =22 -2, BE
97.12%=,

p(z) = q(x) (2% = 2) 4+ ag + a1z, ag,a1 € Q.
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Bp(v2) = 0T Fag + a1vV2 = 0, Bitay = a1 = 0. B HIFE|p(—V2) =
ap — a1vV2 = 0. #, 22 —22px)8 B K. T2, Kery = {p(a)[z? —
2&p(2) AKX} = (22 - 2), R2? -2 RWEHR, REFRSALA R R
o, Qla]/(2? — 2) = Q(v2)o L.

B 7.21. EWR[z]/ (22 + 1) = C

WEH: A Rlz) - C, ¥(f(x) = f(G), HFi=+V-1. HiE, V&
MR[z]BIC 493K B S edts H£8a + bi € C, A4a+ br € Rlx], &F¢(a+
br) = a+bi, FrvApLi# R &MRSt,

T @ KKeryo HERp(z) € Keryp, Bip(i) = 0o Bg(z) =22 +1, BHE
#7124,

p(z) = q(z)(z* + 1) + ao + a1z, ag,a; € R.
Hp(i) = 0T Fag + a1i =0, Bkag =a; =0, BIIFEp(—i) =ag —a1i =
0. ¥, 22+ 1&p(x)WEAX. T, Keryp = {p(z)|z? + 1&p(2)8 AKX} =
(2241), B2 +14E MR, REFRASEAREZ L, Rz]/(2®+1) = Co
JEEE,
TR 7.16. fRMIRR FIZR R0 B S s, W

(1) ZS1ZRI 8T, W f(S1)RRMIT I #AlH, f(R1)Z R8T 3o

(2) %Sl%Rléﬁﬁ!{@, m']f(51>7%f(R1)é/75E?@o

(3) %Sz%f(Rl)ﬁ{J%ﬂ:, ﬂl]f*1(52);%R1éﬁ%}Z:°

(4) FSoR f(R)8IZA, W f~1(So) RR1 8L, HRy/f1(S2) = f(R1)/Sa0

M K ERGED(1)Ae(4), (2)F=(3)8iEM kAR, B AL

(1) fRMNRIBIRy A AR WA, A4 fRM(R, +)B(Ry, +) 9B R &
Medte SIRRIM T IR, (S, +)EI(Ry,+)8 T 2. W& 6.7%(f(S1),+)
R (Ro, )0 T 2. 8By, yp € f(S1), ALz, yr € S1, EFf(x1) = x,
fy) = yo2o BAz oy €51, PTEA

w2 -y2 = f(x1)+ f(y1) = f(w1-91) € f(S1).
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f(S1)M A FE R 15, € 51, f(lr,) = Lr,, BPlg, € f(S1)e BHHT
Fa, (f(S1),+,) & (Ra, +,) 89T 3F. HAl, ]S, =Ry, THf(R)ARHY
5K,

(4) B A So & f(Ry) 892, PTVAf(R1)/S2 & %e 20 f(R1) — f(R1)/Se,
Y(f(r1)) = f(r1) + Sae BA, YRFHIH XEAfRMR Bl f(R)69i#HH,
FTvkp o fRM R 2] f(Ry)/S289i# 4t 3 Fr,m € Ry,

(o f)(ri+r2) =o(f(r1+72)) = flr1+r2) + 52 = (f(r1) + f(r2)) + S2
= (f(r1) + 82) + (f(r2) + S2) = (¥ o f)(r1) + (¥ o f)(r2),
(o f)(riere) =¢(f(rier2)) = f(rier2) + S2 = (f(r1)* f(r2)) + S2
= (f(r1) + 82) + (f(r2) + S2) = (Yo f)(r1) + (¥ o f)(ra2),
(o [)(Ar,) =v(f(1r,)) = f(1r,) + S2 = 1r, + 52,
B, Yo fRMAIFR ZIIRf(Ry)/ S8 B 4 we st
Ker(¢ o f) = {r|r € Ry, (¢ o f)(r) = S2}
= {rlr € Ry, f(r) € S2} = f1(52).
AR AERREETH, R/f1(S2) 2 f(R1)/S20 IEH
EIB 717 [, LEAFRRWAANIZR, [, C I, NI/ILEZR/[LHZH,

H
R/I

I/ I
GE W 11,12;%%3@@32@,/)% VAR/IAeR/T) 2 AT Ko BAL C
I, CR, W&NL/ILb = {i+Lli € 1} C R/Iyo £Xf: R/I, - R/I,
fir+L)=r+he 3ri+Ih=ro+ L, rm—roely, Ml CL, A
»xrl —ro €y, Adr +1 =ro+ 1o FIABKHIEREALERL A, T
R, fARHH. ¥ Fr,meR,
J((ri+ 1)+ (ra +12)) = f((r1 +12) + I2) = (r1 +7r2) + [1
= (r+h)+(ro+ 1) = f((r + I2)) + f((r2 + I2)),
fl(ri+ 1) (ra+12) = f((rieme) + I2) = (ri+re) + I
=(r1+ D)« (r2+ 1) = f((r + 12) - f((r2 + I2)),
fQlr, + I2) = 1g, + 11,

~ R/I.
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FTvA, fRMIRR/I,EIAR/ 1693 B &S et

Kerf = {T+I2’T+Il = Il} = {T"‘FIQ’T S Il} = Il/IQ.

EENCECE S L fjﬁz ~ R/I. iEH

77 EAEERBKER

TRFRGIZE, WR/IER. 24 2K BRAER/TH BT IH N
BOR? AEHOR(Z,+, ) APl BRFLOAZRHR IR, EphFH,
(p) = {k-plk € ZYRZ& 2 A,

Z/(p) ={(p), 1+ (), ,p—1+ ()} = Z.

R (i+ )G+ (p) = (p), BPi-j € (p), plicj, BFRKERFoplifKp|j.
B, i+ (p) = (0)&j + () = (D)o FIA, Z/(p) REIF. w3 hEmA
L .

ENX 7.12. [RIF-FILREIFARYGEN, [ # R N TROEETEKa,b,
deRa-bel, Lhacl Rbel, MAMIARRY F A,

EE 7.18. [REFAKMTRGEZE, RIIAETYS LA STA LR
1

o

W BRIAR/IR¥EF ., XRPWEZETFHa,b, Ra-bel, W(a+
Ie(b+1)=a-b+I1=1. BTR/IFTEARRAT, FrddbFa+ 1 =1IXK
Hb+1=1IARR/INERL). TA, acl AFHbel. FIAIREFRZA,

BZ, W RIRFRGERLE., EFXR/IF, E(a+])(b+1) = ab+1 =
I, MHa-belo RATRFZFEE, Fikae IZFbe I, Fla+1 =1 XK
Hb+1=1. ZRAR/TFTRARRT. ProAR/IAHF, iEHE

5 7.22. L9 £ AL F[2]69EERE (o) AR FRE, LPFRB

PR X (2)RF[2]8— AN, AR

Fla]/(x) = {f(z) + (2)|f(2) € Fla]} = {a + (z)|a € Fla]}.
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Z X : Flz]/(z) = F, ola+ (x)) = a, HikpAF R Bk,
Fla)/(z) & F, Fla]/(2)R%7F, 7 27.18%, (1)AERE, EE,

EX 7.13. IRFARYHEK, [+ R #IC M, MAERKZHE, N
;ﬁl—M — Ro ﬁﬁ:iz*%éﬁigﬁl%Réﬁﬁkﬂﬁo

il 7.23. BHKALFY, pREK, (p)RZWMFEA, LRZHW K
e XARY, EMAZHILHFA(p) C M, WMF LA AEm ¢ (p),
Bim=kp+1, 0<l<po BAm,pe M, Frll=m —kp € M. %1 +# p,
Wispa%, Afabe ZiEla+pb=1, Bl e M, 52E710849iE8H £
WA, “T1FM = Z.

Bl 7.24. BF L4 ZAXFF[2]F, (2)ZRF[x]0FEZA, LRF[z]4
MAREE, XRRE A RMAF(z]#E B A (z) C M, WMy A ESf(z) ¢
(), BPf(z) = apa™ + - +arx+ap € M, ag # 0 (BAf(x) ¢ (x))o
A f(x) = fi(z) + ap, fi(z) € (x) C M, BT Hag € Mo WagABFH
FERAFE, MARFOTEL, LRF[z]8T % T, Lt AB, Flz]eyE
BM 3T ¥ Lay, WEET. 105, M = Flxlo

EIE 7.19. [RE-FAMARNEE, R/IZAB S AR ETRAMKE
el

~So

WEH: S wR/IAB, [ # Re 51 C M, MARYIELH, 2L 4
faceMBag¢ . 2R, a+ [RBR/INIFRAE, CHORELELRL + 1,
BPla+I)s(x+1I) =1g+Io BHa e M, 2 € R, MRRWMZH, Ff
haxeMs XICM, #lp+I=(a+1)-(z+])=a-xz+1CM, #¥&
Alp € M, WM = Ro BPIRMKIZA,

RZ, IRMKEE, HE8a ¢ I, a+ [RR/IHIFRETE. Rz +
IZa+ I8REET, IR Ax K% ik

(a+I)s(x+1I)=ax+1=1r+1,
Blaex —1p € l. FEHEL

A={—i+a-zliel,xz € R}.
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BR, ICA, ARRMIEE T £, LB —i1+a-x1, —i2+a-xo € A, y € R,

(—il —|—CL'$1) — (—i2—|—a-x2) = —(il —iz) —}—a(xl —562) S A,
(—i1+aez) y=—i1+y+a-(x;+y) € A,

Hk, ARRKIZH, HI C Ae HTIAMKEE, LA =R, TARY
REFEAZTIR € Ae R¥B iy € I, 20 € RIEFIR = —ig+a-x9, Pla-
xo—1lp=ip€lo B, vo+IRa+IHFEET, Ha+ IW9EFEMET 5,
R/IAZ¥. 5

&D%Ii&#?‘%k#ﬁﬂR%#&kﬂi L, RAR/IAB; B X AR,
FTAR/IAHIR, #miFHIARNEIER, A T @agifit:

WS 7.1, EFALR IR K IE A — 2 2 F A,

A 0 3F AL — R R o Bl EHORZ 49 % T XA Za], (x)RZ[2]00
F2A, Za)/(2) 2T, RIFAK, ¥(z)RRZ2]HH KL,

] A&

1. TRIREK F RAR LA I?

() (Z X Z,+,+), EP+5HRFrEGEH,;

(2) 2Z X Z,+,+), £¥+5-FL;

(3) (R, +,%), EP+RAKHIwixk, axb=la|bo

2. Bl TP & 43T E T,

(1) (Z, +,+)s (2) (Z,+,+)s

(3) (Zay+,+); (4) (Zg, +,%)»

3. BI(R, 4,9, 2 R(R,+)RMAEFTE, W(R,+, ) RRHF,

4. BFRRY, WwE M FiE&Ea € R¥EHFa® =a, WHRZFAR RIFK, IE
A

(1) Ya € R, 2a =0g;

(2) RA R,

5. TR PR Z IR, AR R IR? A E,
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(1) (Z X Z,+,+);

(2) {a +bv2|a,b € Z},+,);

(3) {a +bV3la,b € Q},+,+)o

6. FaAIRRTET, N

(1) —adL & 7T 7T;

(2) a " ARRE T,

T. ERBAY, FabRERT, MNaLKETRALET,
8. EmB (G, +)MARSK, WwRHRGH T, N4

Eg ={f|lf € E,f(H) C H}

2 FE# TR,

9. —/NIFRWEZTAANT IR INAT IR,

10. &f :Zx7Z — Z, f(a,b) = ao IERAFANIFK(L x L, +,+)F)
F(L, 4, 09 B A wedt, F KKerfo

11. KB FRZg0y P 324,

12. FLAL,RFRAIZHE, W NI, I1+1y, ) + LARARMILAE, H

HI-Ib, CLiNIys
o a b
xez};u%={< )
0 c

13. iEBAT = {(O 233)
0 0

o BIIRR/IA R F AR AY?
14. BB EHFL] = {a+bila,b e Z} ¥, [ = (2+1)aRHPLTE?

Z[i)/(2 4 1) & A R T R?
2m 2n
a,byec,deZy, I = m,n,k,l €Z o
2k 21

w.éR:{<ab>
c d

(1) HEFT R RAG3Z A8

(2) R/172 AR L 20 nk 49?

16. Qz] A A EARQLEM Z A X3F, EH(2,2)RQ[z]89 £,

17. Flo)|R#BF LW %0 XK, EFx] L2 XLEHf(z)-g(x) =
f(g(x))e M(F[x],+, )& RIFK? HH A2

18. (Zng,+,) L8 Z AKX f(z) = —4+ 5z + 323, g(x) =3 —x+423, &
A f(2) +9(z), f(2)-g(x)

a,b,ceZ} a9 3%
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19. ¥(Zo, +,) L8R X1 +x+ 2%+ + 2" A Bl +2% X Enk
20. RBARZRBIZO A RSB, HEHERSE.

21. B AZ R Zo 09 BT A ) 25 Wit

22. iEH: (3)/(6)—Z/(6)893 4, FH

2O /3.

by

(3)/(6)

23. %7 EEHmAr, Hrime. Rak TL,FPaTEYOR &£, [alk
T2 FaPTEWR R L. Af Ly — Zr, f(@) = [a]

(1) IEPA f R IR F) A B b

(2) KKerf, &k 5Z,, /KerfRAA8IR,

24. Lo :Rlz] = R, o(f(z)) = ¢(ag+ a1z + -+ + apz™) = ago

(1) IE %o 2 M IFR ) 2 FFR 49 i F) 2 Bt

(2) KKerp, H#& i HR[z]/KerpRH#I3R,

25. ZORMAIFR BIFA R R S WAt, [ RR A, EH:

(1) o~ (o) = T + Kerg:

(2) p(I) = Ry B HAXHT + Kerp = Ry

26. BHIARZFP, (n)RZHFEEE B L |n| =0%p, EFpREH.

27. B EXZ[z)F, (x,n)ZMKREZEE B Enh E K.



F8F HE5H RKHK

8.1 R EXH5MM

EX 8.1. A FE(A )T, X E&Ea,be A, {a,b}HAH—A
R TF FAeg ) B, MIAR(A, <) Z 4

B H{a, b} R KT RAR DaBba AR, Tlka b: {a, b} & L RAR
Ha5bthFe, iEa® bo

AMEETE, WRARKT Ao LR, MEeMNAE—1, A2
A8IFTUA M+ EORALMN B H ., #(A NHRHEETA(A*O).

RAEFH 1T EAR A Plha, BS.1F AR F LA A,

> P
At

K 8.1: Y71l

A
—~
N
~

B8.271H T AAMEAE, o (1) {2,y 2 ERFTFR. (2% {z,y}H
RAOER, RFR. @)P {2yl R LR, ARATR. @)¥{z,y} L LR,

ATREARKTR. O)F{z,y} AR DLF, ATRELRKT R P
M (1) 2] (5) AR R R A

161



162 CHAPTER 8. #& 545 /JRH0%Kk

X y
: :y
(2) (3)

(1)

X

(4) (5)
8.2: AN W - B 7~ )

5] 8.1. HARE A (P(A),C)2tk. #FWEH I Dy H ZNFU,
BE 4 Fo ERAL Ay € P(A)e BAA NAy C Ay, AN Ay C Ay,
BA N Ay Ay, Ao} T e RCR{A, Ao} B9EZE—AT R, BPC C Ay,
C C Ay, O CAINAge FTAAINAsR{A], AR KT, BPA1x Ay =
Aj N Age

HAL C Ay UAy, Ay C AU Ay, A UAR{A A} ER. 1B
EBA{A, A IEE—ALR, BA CB, AyC B, %A, UAy C Bo Ff
AL U Ag R { Ay, AV R ER, BIAL & Ay = Ay U Age

HHH, H|A| =28, (P(A),C)8 Hasse B R BS8.1(2); %|A| = 35,
(P(A), )0y Hassed B 8.1(6)s

5 8.2. ZREKE L. (Z,])RA. #FHEHFrdy A2 KA/ EHK
MR KN AR DB ES, RAT. #Ra,beZ, abb 8RR
2% (a,b)i#h X (a,b)|a, (a,b)|b, ¥ (a,b)#&{a,b}8TF Fo FHcA{a,b}9—ATF
5, Bicla, clb, #c|(a,b)o PTVA(a,b)%{a,b}89 R KT, Blaxb= (a,b)o

a5 b8y | N MEE a, bt Ral[a, b], bl[a,b], ¥|a,b]AZ{a,b}89 LR Fc
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Z{a, b} —A LR, Brale, ble, #la,b]|co PT¥Ala,b] &{a,b}ds I LI,
Bla @ b = [a, bl

A H, BS8.1(2)AA({1,2,3,6},])89 Hasse® ; B 8.1(6)=4({1,2,3,5,6,
10,15,30}, )89 Hasse B; B 8.1(7)#4({1,2,3,4,6,8,12,24},|) 8 HasseA.

5 8.3. XGR#, L(G) = {HHRGWT#Y}, 5 ILILG),C)~A kA
%£. HRA B c L(G), ABBHRGWHT#, HANDB LRGH T#. 5
B8 1%, ANBR{A B}¥RKTRK, FA*B=ANDB.

W FALB#RGH T8, KA = (A C (AUB) = (A,B), B =
(B) C (AUB) = (A,B)s (A,BY2WAUB4A&# 2, (A, B) C G, Ff
A(A, BYRGH# T #, BP(A,B) € L(G)s A#(A B)Z{A B LR, &
HOA{A B}y — LR, BC RGWFT#, BHAC C, BCC, A4,
AUB C C. m(A,B)Z8%4AUB8RDE, BI(AB) C Co AT,
(A,B)R{A,By#% LR, BFA® B = (A, B).

42 E T4 (L(Q), C) 2 A, HARA T BE#.

il 8.4. XGAZ, N(G)={H|H<G}, HL(NG),C)R bk, 1=
A BeN(G), AGBHAGHEAT#H, MANBLAG WEATEH, 5
B18. 1%, ANBA{A B} R KT, FFAx*xB=ANB.

W TASBA AGH EAT 2, FgIEPIABEL RGH EA T #, i
H(A,B) = AB. 5#18.3%%, (A,B)#{A,B} 89 x LR, BFA® B =
AB.

42 L4 (N(Q), C) 2 A, #oAkh EAF B4,

T & A AT o

EIE 8.1. (A, <)RHK, ELAVPHEZTLEa,b, cith A

(1) %R¥F#E: axa=a, ada=a;

(2) RIHE: axb=bxa, adb=bDa;

(3) 564 : ax(bxc)=(axb)*xc, a® (bdc)=(adDb) P c;
(4) BAHE: a*x(a®b)=a, a®(a*xb) = ao
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W X ERAGEH(1)F=(3), (2)F=(4)8ERA 77 kKM, BAF DA,

(1) (A, ) &AH, SRALNRFRR. A0 AREFR, HEFac AH
Ha < a, Prika®{a,a}® T e RaoA{a,a} E—TRF, Bz < a, FF
aA{a,a} IR KT, Aikaxa=a. BIEZTika®a = a.

(3) &d = ax(bxc), d = (a*b)*co PTVAdR{a,b* c}BI R KT
K, ®d 2 a, d 2 bxco BHEAIZ{D, B TR, ¥d < b, d < co
Hd < aked b4, d<axb, HHd < axbled Jck, d < (axb)xc=d»
R 22 TiEd < do WR X RGBT T Fd = d', BPax(bxc) = (axb)*co

FETiEa® (b c) = (adb) ®co EE,

EIE 8.2. (A <) AK. HTELSAVHEZLEKe, b, UTE=AGA
P N

(1) a = b;
(2) axb=a;
(3) a®b=bo

EH: (1) = (2) ©&4a <b, KB A RMSa <a, FTka®{a, b}ty
TRe maxbZ{a, b}t K TR, Arka<axb. H—7 @, Haxb &892 XL
fraxb = a. HRF R F R IARM Fra * b = a.

(2) = (3) ©&axb=a, WEHE81%, b=bP (bxa)=bD (axb) =
bda=adb, BFadb=b.

(3)= (1) &&adb="0bo WaDbWE L%, bR&{a,b}ayR LT, FF
a < be

VAR T A AL S M. EE

I 8.3. K(A,)AK, HTELSATHEELEa,bc, XD <c,
WMaxb=<axc, a®b=<a®ce EANPERARDKFME,

EBH: B IER2%b X cFM TFbxc=0bo H, BP«EHHLRF
., B ERRE, WA

(axb)x(axc)=(axa)x(bxc)=ax(bxc)=axb.

W8 2%, axb=<ax*co
BRETiEa®b<aPc. ELE,



8.1. #eyE L HHMR 165

EIE 8.4. k(A )2, EHATHIEZ L Ea,b, cith AT @ HETR
F X
a® (bxc) 2 (adb)*(adc),
ax(b®c) = (axb)® (axc).
E: HeWE X e < adb, a X aPco FHxE LT HFa <
(a®b)x(a®c)e XAA
bxc=<b=<a®b,
bxc=<c=2adec,
Fox 8§ LTAF, bxc < (a®b)*x(a®c)e XHHA(aDb)*(a®c)R{a,bxc}tl
IR, mad (bxc)&{a,bxc}R LR, Bk
a® (bxc) 2 (adb)*(adc).
R TiEa* (bDc) = (axb) @ (a*xc)o HEH,
EIE 8.5. K(A )RK, HTELAFHEZETE b,

a=bsa®(bxc) 2bx(adc).

WEH: Lo <be AEREANFE —NHBAFRad (bxc) = (adb)*
(a@c)FARNGa < bEMadb=0b, FHad (bxc) <bx*x(adc)o
BZ, &Ha® (bxc) Xbx(adc), W

a=a®(bxc),
bx(a®c) = b,
B ARk F 09t B M fra < bo IEE,

EIE 8.6. (A, ) AHK, FLANEZARTESHARKT Rfox
N ER

JEBA: AT AS A FRTES T 6 T EAFAE A B,
(1) 5|9 =28, BA(A )R, AEE_LFE{DIHARKT
FFog N ER, R,
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(2) 1BI%|S| = n—18 AR 2. H|S|=nb, RRIES = {a1,a9, -,
an_1,an}e &S = {a1,a2, - ,an_1}, || =n—-1. B1FHRKE, S A
A ERY. BAA A%, {V,an} B & D LEFb, BV b, a, =X bo
fa; =V, i =1,2,---,n—1, FruAb &S 8 LF, Fc 256 LT,
a; 2c, 1 <i<n, ke ZS 8 LR, mYES @R DER, #Y < co
Xap = ¢, bRV, a,}89& LR, #&b<c, Bb ZSHIR LR,

R TIESH K KT Ko EHF,

RHEGOMIERRIR LN T — KR EANHRTRRKT FAR )
LAY T k. X AP B AR,

(A, )V RIBFE. EREAALE —ANHHXE=<, " Ta,be A,

a=<1b&sb<a.

2R, (A =)ERBAE. (A =) Hasse B 1547 £ #2(A, <)#9Hasse® L
Tt k. A= AT E{a, b E(A =) TR KT RAR b LR 5 5
RECEADFPHRADERFRRT R R (A )R-, LA =) &
Mo WA W LBH DAL AAD, BH K LEL S AITAHLFd
B(A, =) PR

a=bsadb=0,

(A, =21)F &R TR

a<1bsad® b=0.
e FR(A )T HIES, WL
a=b&saxb=0.

I T, T AR B T O3B R —ANEATH AT AR L by,
P, <k, O AR, -, B, x, W AF B Z ARG IR G AL, IR G AL
TR AR L. P, PRIFRa® (bxc) X (a®b)* (adc)dyst
1B AT E Rax (bdc) = (axb)d(axc), AHERIRL,
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8.2 JLAr4FZRAIA

8.2.1 =RmAKiHRK

EX 8.2, WmRAEMA Y, HTFELANEETEHRARKT Koo
O ER, MARZAER T A

ER, BARARESN, RHERGHRIETA(A )T L4,

EX 83. EA(ANF, EAHAAERK L R DA, 2 A8 A 140,
BPAF AL & L Fa#fih 20 < a < 1, WARZE LA R, TH(A, <
,0,1)6

BEARA(A Z,0,1)F, S TAGEETE,

a®0=a, ax0=0,
a®l=1, ax1l=a.

BEHFAS, TGl LR ANTHBEA

ENX 8.4. A FA(A =,0,1)F, FTAF & TEa,b, Raxb=0,
a®b=1, WAaZbHANT (BRI )

—fxH, EHFAEF, —ANATETREAT, LTERA S N4 To
Bl4e B8.3%F, AZBEMar,ar,as# XA ANT; H B EZMar, a0, a3 LR AT,
a1 A B4R Tas, aze

BEAFHF, RRATIZRADATONE—4T, & DTOAR KT
—Ab . XARNIRA (A, 20,18 R KT, dTAFOEETE,
a®l=1, axl=a. 4Al#, Ma=0, 001=1, 0x1=0, FIA051E
AT, XED € ALZOWAT, BFODb=1; MOARNDT, ¥AO b,
0@b=0b, Ab=1, FTAIROME—4FT,

8.2.2 A A&

EN 8.5, A RAE(A,=,0,1)F, 4o RAT HATEHE VA —AdAb
%, M ARiAs R A A
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1 1
a a1 as
ay as
0 0

K 8.3: Ikl

5l 8.5. &L =1{0,1}, BEEL? LR XX F =3, WHEFa,az,a3,b1,ba,b3 €
L,

(a1,a2,a3) =3 (b1,b2,b3) & a1 < b1,az =< by, a3 =< bs.

(L3, =3)— A B #ats, LAxbafm kT H0,0,0)F(1,1,1), L3F
7@7%((11,(12,(13)%71“]‘7@7"‘7(171, bg, bg), ;t—“F'

Kl 8.4: A7 FPEUALI% (L3, <3)
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] 8.6. KAZKE, (Z(A),Q)RAFH4, LR IDALAFRXTH A
ROAmA, P(A)WEELEBWANTAA - B FTVA(P(A), C) R A ibtke
8.2.3 i

ENX 8.6. EA(A )T, WmRAFEELEa,b,ch

ax(b@dc)=(axb)® (ax*c),
a® (bxc)=(adb)x(adc),

AR (A, <) &2 B A

P

5 8.7. KARE L, (P(A), Q)6 =iz Hxfed i A & F A8 NA=
HUE F. EA0 Atz iR HBAE, #H(P(A),C)RN»EH,

5 8.8. Zt+ R EEHMEL, (ZT, V) =i xR ELRKAE
FheR NMERGES, CAVHRANEIE, H(ZT,|) RS A

5 8.9. BW8.5%, ARARAIE, ERALNDHEM, XL

ay * (ag @ ag) =a; x 1 = ay,

(a1 *az) ® (a1 xa3) =0®0 =0,
Tith R B Ray * (ag ® az) = (a1 x az) ® (a1 * ag)o
B 8.50 % B AR FoBets, 1B AiME, B HaZRA 4o
BTk, BAMETR— 2 R 5 BA, D BALT—2 2 H 4M,
EIR 8.7. HEFE LM A EAR RS BA

R (A VREBARE, AVHEEAAN T KD, RFEa <D, K
#b < a. #&

a *Xa=<b, b 4mXa =<0,
a*xb= a®b=
b 4= Xb =< a; a Hw%b<a.

Hit, (A =<)2Z4,
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1 1
a a9 o(l3 el
0 0

K 8.5: A7 4M& 5 7 BC A% < il

st FANEELEa,be, CAZEEX R TAA AT BAFIEIL:

(1) a = bHa = co BlaA{b,c}ty LI, ATbBCc < a. TR, ax(bPc) =
bPco XWa = bhea = ckn, axb=>b, axc=c, FTvhk(axb)® (axc) =bDHco
Ht, ax(bdc)=(axb)® (axc)o

(2) a % bka =< co Fla®{b,c}9 T, Fivka < bxc < bdc. T
2, ax(b®c) = a. XWa X bfa <X ¢k, axb =a, axc=a, A
A(axb) @ (axc)=a. B, ax(bdc)=(axb) d(axc).

B2 TiEa D (bxc) = (aDb) * (a® c)o MEF

EIE 8.8. (A, )R 4 BELH#, HTAWEE L Ha,bc, mRaxc=
bxc, a®c=bDc, Ma=bs

W (A )RS EAE. R BAr@iE H a9 B E, HBEF T IRE,

A
a=ax(a®c)=ax(bdc)=(axb)® (ax*c)

=(a*xb)® (bxc)=bx(adc)=bx(bdc)=0b.
B vha = bo iEEE,
it 8.1. AAFBAE(A X,0,1)F, mRAGTFaHANT, MEH
AN TUAE— 8,
WEB:  ARIRa Aead AR LK ety AT, W
a®ad =1, a*xa =0,

" 1
ada =1, axa =0.
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ik, a®d =a®d, axd =axd'c HEHES8%, o =d’, BlatyitT

RoE—H, JEHE,

RIE 8.9. CEAH) WA, <)RARNEAN, BEAAT L Ea b
A A AR, W
(axb) =d @b,

(a®b) =ad *V.
iERH: BHA

(axb)®(ddV)=((axb)dd)®b = ®b)db =1,
(a*b)x(d@b)=ax(bx(dob)=ax(bxd)=0.

FrAa @ b Rax bEANT, B bS8, na « b A LA —8, H(axb) —
ad el FIETIE, (a®b) =d xV. iEE,

EN 8.7. HANELAAR A A R A

8.2.4 #EH

EX 8.8. EM(A V¥, S TANEZELEKa,bc, 2 Ra < b¥HfEa D
(bxc)=bx(a®c), WHK(A <)ZHE#,

A, EHEA(A NP, Fa=<b, Madb=10b, ¥H
a® (bxc)=(a®b)*x(a®c)=bx(a®c).
FIT VAR 53 BLAG HT —AZAS

EIE 8.10. (A NRBBHAELHRN TANEZE T Za,b,c, H»
Ra<bHaxc=bxc, aDec=bdc, MNLHa=b.

B (A )RR, SFTFTANEETEa,b,c, mFRa < bHaxc=
bxec, a®ec=bdc, MALE

a=a®(axc)=a® (bxc)=bx(adc)=bx*x(bdc)=0.
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BRZ, &r=a®(bxc), y=bx(a®c)e BHa b, HEHEIS5&, = <y,
TEIEHrGc=y®c, T*xCc=1Y*cCo

rdc=(a® (bxc)@c=aD((bxc)Dc)=adec,
y®de=(bx(adc)) de.

B Ta=<bfra=<adc, Fika2bx(a®c)2adc, A
a®c=2(bx(a®c)@c=2(adc) Do,

P
a®cy®dcxXadec.

HmF K FEBRIAME, yOe=a®c, BrPec=yDco
MO EIEAT AT, Ha < b,

(a®(b*c) ®e=(b*(adc)) ®e.
CHIHARP AL A Ba = AT,
(ax(bdc)xc=(bd (ax*xc))*c.
BEH o BV ELHAZE, IR, Hb = alf,
(bx(a®c)xc=(a® (bxc))*c.

XA, Ha=b, xxc=1y*co
NERATz =<y, @c=yPc, vxc=yx*c, HlrmFMir =y, &
AR, Ba=<bi, ad(bxc)=bx(adc), HTA(A ) ¥, JEE,

8.3 R—RHKZ4

REUAKLE LW —AREANBHITERE R EMREAE %, ATIL
FNBTH, T BFRURL, AFNBUKLECNAR G-/
REA %o
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8.3.1 H A=

EX 8.9. xfpAELGALAN_LEH, W RELANLE LT
Fa,b,cih T REM, MNARKKLRELA, + O)Z#

(1) 46#: a*x(bxc)=(axb)xc, a® (b® ) (a®b)®c

(2) RIBHE: axb=bxa, aDb=bDa;

(3) BAAE: ax(adb)=a, a® (a*xb) =ao

EIE 8.11. & L8 1422 L 8.9%F & Lty 2 58,

EP: (A )R EASIT L, Bt ESATHEE LT
Fla, A E—R KT RA=dm b LR, 2 51ie4ka « bhra @ bo +FrdRALE
AN LIEH, RESIEA T XANEHH A ESE, REBIE,
BT (A, *, )2 2 X 8.9% & XL hg# .

F (A, x, @) RZXBIF Z L4, ZMNEFLEALZLXRX:

a=b&axb=a.

Baxb =alf, a®b = (axb) ®b = b(HRIEZ A8IF &AM A),
Bapb=>00, axb=a*(a®b) =a. Haxb=a<adb=">b, HA

a<b&axb=a<a®b=0.

Hikdn b R XX R <RELSA LG RFXF

HBRAY ST HEa,b, HTax(a®b)=akebx(adb)=bk, a<adb,
b=a®bs Bk, a®bR&{a, b}t LF. e RAF T HEc &2 {a,b}ty LS,
Bla <¢c, b=<c, MAaDc=c, bDc=co

(a®db)dc=(a®dc)®(bPc)=chdec=c.

XEREaDb < c, Kfmadb2{a, b}ty EFe BIETIE, axb2L{a,b}td
KRR TR B, (A )ZZA81IF 2 L o9#, 42 LATE, & L8145
A 8.9~AF ). EH



174 CHAPTER 8. #& 545 /JRH0%Kk

8.3.2 FTAAKM EAR
EX 8.10. % (A, ®)£&#¥, BRAWIEZTTE, o RELHBtshepiz
ARG, WAR(B,* 02 (A, *, 3) 8F .
Bk, THRAFELAK.
5 8.10. RZt R EHEHK RS, AZT LR X ZTEH:
axb=(a,b) a®b=]a,b].
(T, %, ®) " Ao BTAENREELS, AMEMB R K AR TG, &
AMBIAG R NMEHERABI, AT, *, @) Z(Z*, +, B8 FH.
5] 8.11. X (A, *, @) R4 HAFHFAATEa,b, a <bo 4
Ib,a] = {z|x € A,a < x < b}.
Bz, 29 € Ib,al, Bla < x1,00 < b, A
axx; =a, x; x b= x;,
adx; = x;, r;®b=0b 1<7<2.

BT VA,

ax(x1*xx9) = (a*xx1)* T2 =axx2 = a,
(x1 % x9) b =21 % (X2 % b) = 1 * X2,
Pla < z1 % x9 X b, Bkx; xx9 € I[b,alo
Bl Tika < 11®x2 3 b, Abr1Pry € Ib,ale FTVA, (I[b,a],x, D)2 (A, *, )8y
F Ao
5] 8.12. (2({1,2,3}),n,U) &4, 4

Ay ={{2},{1,2},{2,3},{1,2,3}},

Ay = {0,{1},{3},{1,3}},

As = {0,{1,2},{2,3},{1,2,3}},
(A1, N, U)A= (A2, N, UY (P2 ({1,2,3}),N,U) 89T #. mAsF{1,2} N{2,3} =
{2} ¢ Az, FTAAsTRRP2({1,2,3})80F 4. BT L, HIEAGENSTE
HR(A, *, D) 89T Ho
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EN 8.11. L (Ay, @) F(Ag, A, V) R AAH. ik —ANFTa9RE 7
H(A] x Ag,o,+), HEF Ao+ Ho92 L& (a1,a2), (b1, by) € Ay X A,
(a1,a2)+ (b1,b2) = (ay * by, az A ba),
(a1,a2) + (b1, b2) = (a1 ® by, a2 V by).
R(AL X Ag, o, F)R(AL %, D) A= (Ag, A, V)89 A AR,

EHELF, A x AyF detiz 2 B F — 9 F A T $9xfepia
B, FonBHATHNVIEEREILG . (A *,0)F(As, A, V)R, BT
VAAL X Ag ¥ 6efe 3 L0 R4 4, SCREAOE. B AMEL
AR RAS, H ELR R AL 69 A A 1 R B K ALAEAS

5 8.13. A ={0,1}, ZALRXXF =, a,b€c A,
a=<1b&a=xb.
(A, =) R EAZER AKX E =, (a,b),(c,d) € A2,
(a,b) =2 (¢,d) < a =<1 ¢,b <1 d.
(A2 )R AANHE(A =B (A ) AR, Ak EASLE L X R,
(a,b,c),(d,e, f) € A3,

(a,b,¢) 23 (d,e, f) & a=X1d,b=1e,c=1 f.

(A3 <) RBAAHE(A, <) 5 (A2 <o) B9 AR, CAH HasseB %o B 8.65F T

8.3.3 MMRELSLERMH

EN 8.12. & (Ay, *, B) (Ao, A, V)R B A, 4 7 F AL E] An
B Ay o Ay, MTFA P EEETEa,D,
flaxb) = f(a) A f(b),
fla®b) = f(a)V f(b),
WA £ 2 A Ay 5] A 8046 ) &5 B
B fRMA B A K B S WS, LA U, RIAR R A B] Ao 8945 F]
WA, o B A I A A A B M B AT, AR 7 AN R A 4
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—_

1,1)

0 0,0)
K 8.6: &1 E A

RfAM(AL *, BBl (Ao, \, V)89 Bl & B ST, 3 Ta,b € Ay, a <1 b,
HTFa<1bsaxb=a, &

fla) = flaxb) = f(a) A f(D).
B EAF(a) <o f(B), BPA 89 RIS WA R — AR P A B2 R — & &
i" 1,5']'!1‘31 /7\A1 = AQ = {172737476712}7 <Ala|>ﬂc‘g<A27j> 7‘%7}&; E/ﬂ]
9 Hasse B e BR.THT 7o & f : Al — Ao, f(z) = sRAKF B, 2124
Bl &g, XARA

fBx4)=f(1) =1,
FB)Nf(4) =34 =3,
BRf(3+4) # f(3) A f(4)e

EIE 8.12. fRMELS A B ELS AT, fAMME(A), 1) B (A, <o
Ve R AR S AR B 3T F A 89 T Fa, b,

a=1b< fla) 22 f(b).

WY A fRM(Ar, <1) Bl (Ag, <o) IR FI AN B Ao 248 (A1, =1) P,
Sfta,be Ay, a<1bsaxb=a.

Baxb =ab, flaxbd) = f(a) f(b) = f(a), #&f(a) =2 f(b)o T
% fla) =2 f(b) B, f(a) = f(a)-f(b) = flaxb)e BAfRFEL, Aka =
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12 12
6
6 4
4
3 2 3
2
1 1
(1) (2)

8.7: {1,2,3,4,6, 12} EHIPAMK

axb. A
axb=a f(a) < fb)

#, a=1be fla) 22 f(b)e

RZ, C4af: A — As R Gt. HERa,be Ay, axb=1a, axb=1bo
HR P T, flaxb) 25 fla), flaxb) 2o f(b)o Admf(ax*b) <o
fla)« f(b)e ERa,y € Ay, BT fRIKA, HiEa,be A, EFf(a) =z,
f(b) = yo AsZAH, -y = f(a)- f(b) € Ay, AL ABfc € AtEf(c) =
vy = f()+ F(B)e FRAFE) <o fla), F(c) <o F(b), 0T fRBAE, AT
Vic=1a, c=1b, Aifac =1 axbo B HfRFETIEf(a) f(b) = f(c) 22
flaxb)o LZLTH, f(a)-f(b) = flaxb)e BIFETIESf(a)+ f(b) = f(a®b)
PITVA f #A& Bl M BR AT, EEE.

SIZE 8.1. # (A, x, @) R L HAL LAY EAT[b,a] = {z]z € A,a <
= b}cP; 'ﬁ“%ﬁ%/l\i?_‘;rfbiiﬂﬁ/‘\\%z‘]\i, }JKZQ%/I\;C%‘)&#E]%;O

PR e RAA(A OV, u v, Iv,u]F A AAT LI 48 5
8 L& ag, by, FH5MBIKag < by, CAVH—ANEANTe, BP

ap * ¢ = by * c = u,

agPc=by®c=wv,

ap @ (bpx¢c) =ap ®u=ag < by=by*xv=>byx*(ag®c),
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LA Bag < by, 122ag® (b *c) # by * (ag B c), PTVA(A, *, @) ZFEAH
EERA, Ao A (A v, ) AR, WABEANID b, EHANTET
R G A N ANT, WX AANTE L AF,

do RAE (A, x, ®) T ARAEA,, IRAL B Mag,byp € A, Hag < by, EHFayd
(boxc) < box(ao®c)o %a = ao®(boxc), y = box(ao®c), KRag =,y = bo,
boxc=x<y=ag®c, bpxc=c=ayDec,

cxy=cx(by*(ag®c)) =cx*by.
MTy=<a®c, ay<vy,

cDY=<cd(ag®c)=apDc=yoDec,

cDy=aDec

Bl ikrxc=by*xc, v Dc=ag®ce XHLAEI[ag® c,by x| Fx <y,
x5y A te, BRART A, HTVUMBIL TR L, BP(A *, @) ZEH&, E
5,

F B 5] 22817 VAEBA T & 49 & ¥

EIE 8.13. AR L ANLECIROE—N5ES8.8(1)RAME BT
#&o

5@ AL A e T 2IF, R L,

EIE 8.14. BARNEA L LR Y ERBAE LR A5 RS.S2)R
e B 2T A

8.4 A RAK%K

8.4.1 A RAK%

BAEF T AR XA e = LB H . EHANGERAEF, ENTEA
T HANTYE—, EAFF T VAR A AN BAs P 2 URANTRYZ . 7 oh, A 4h
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(1) (2)
8.8: HINTLI A%

HEAMA R KA A0, BTAT R T AR RIF (A, %8, ,0,1),
FARR B A RAE(A, <) FFdHRGREKE %

EX 8.13. BAREVARNAZNEL, +OREEALY - LiE
o wmRELHANEELFa, b, cith LT R E4:
(1) axb=bxa, a®b=0bD a;
(2)ax(b®c)=(axb)®(axc), a®(bxc)=(a®b)x(adc);
(3)0,1 € A, A¥YE&ELFa, axl=a, a®0=a;
(4) HA¥EZE L Fa, HlEd € A, EFaxad =0, axad =1,
WA (A, *, @, ,0,1) A A RREK.

2R, R RESFHEROGREREAEAA RKE
EI 8.15. 54 RARM(A, +,®,,0,1)4 28 (A, *, O) LA R4

EW: mAFRRECE LT A, BIEW(A+0)RF K&, REIE
(A, *, @) A, L0155 RZMG R D AR K Ao

C g (A, %, @, 0, 1) A A RS, FRIER(A 5 O)F, =& Hwhodih
&i#ﬁ’f?o 4%5101, b € A,

ax(a®b)=(a®0)x(a®b)=a®(0%b) =ad ((0xb) D (b xb))
=a®((00V)*xb)=a®d (V' xb)=ad0=a.

B3 Tika @ (a* b) = ao FTVAZTIE HxFodith LB,
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Lr=ax(bxc), y=(axb)xc, TR

r=2®0=2® (axd)

Il
£}
¥
S
~—

*
w
>
Q\

y=yd0=yd(axd)=(y®a)x(ydd),

A

rda=(ax(b*xc)) da=a,
yda=((axb)xc)®a=((axb)®a)*x(cBa)=ax*(a®c)=a,

r®a =(ax(bxc)®dd = (b*xc)dd,

yod = ((axb)+) 0 = (axb)©a) + (ca) = (b&a) * (ca) = (b+) D

TR, HrPa=yPafrdd =yDdfEdHr =y, B
ax(bxc)=(axb)x*c.

Bl TIE, a® (bPc) = (a®b) ®co FIAZTLIE HaFo@ith LEESH. K
(A, *, ®) A4
B RRE(A +, @) ,0,1)F, sHEELFac AHA

ax1l=a, a®0=a.
F(Ax, )P RF X R A, *a,be A,
a<b&sadb=bsaxb=a.

TRAEK(A *,®)F, 0=a=1, BROF15 5 R IZA G R D LA R KT,

Z LMk, (A x, ®)RA R IEH,

IZANZ T A B R ANy EAE Y, AAER D TR AT, HFA4T
FAML, —ABHHRLEERELSELLRB OB,

8.4.2 A RARKM TR

ENX 8.14. KA A RRHE(A +,®,,0,1) P ESANTE, 20,1 ¢€
Al; ﬁ—ﬂA1Xf{‘*’@,/lé%i;%j&j’)ﬂéﬁ, ﬁﬁZ$ﬁ:<A17*7®7/707 1>7%<A7*7@7/707 1>é/J
FRE
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I

il 8.14. A={1,2,3}, (P(A), CO)RAAEA, K Loy @/ BHS
RMANU, " ZH, ®RAOAFRRKA)AHAFA, #(P(A),N,U,~,0,A) AR
RRE. 4 A =1{0,{1},{2,3}, A}, WA & AHFKHo

5l 8.15. (A, *,®,,0,1) &A% RKHo a,b € ABa < b, & XAHT
EIb,al = {z|z € A;a < < b}e Bk, I a3 iEHsfop 3, &
T (A, *, @) & 5 B, PrA(Ib,al,* @) 2 5 B, 1221, alfy R KT
Ab, " TLRa, HEHFRRBANR K AARDALRE. HI, Ib a3tk
ANTEH AR — R3], PTAL[b, a] TR AR T REG

b, a] P 9EELEFL, EXT=(a®2)xbs AT < bo

Zxa=(a®2)xbxa=a,

(a®2)*xb)Dr=a®b=0",

8

D
8

I

Zxr=((a®2)xb)xr=axx*b=aq,

FrAT Rz EI[D, o] ¥ 494N, BI(I[b, ], &, ,a,b) 7 RARS, BRE(A @, ,0,1)4
A
8.4.3 MHRARKMRALEERM

E X 8.15. (A, ®,/,0,1)5(Ay, A, V,7,0,1) % H KK 3 Fwk
%ﬂ'f Ay — As, ﬁ“%}fﬂ:Alq’éﬁ’ff: E%ab

flaxb) = fla) A f(b),
fla®b) = f(a)V f(b),
fd) = f(a)

W] AR f AT RAREA B A R A0 B S B ST, 45703k, % f2 WA,
AR fRFI A RAT, AR RAREA B AR,

EIR 8.16. (A1, *,®,),0, 1) & KRR, FFANEETLEKq, HERK
HI[a', 0] 5 RAREKI[L, a] & B H49,
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iEH: HERac A, Ad € AHO<d <1,

Ild',0] = {z|z € A,0 <z <d},

Il,a) ={z|z € Aja <=z < 1}.

Brelld, 06, 0=z =<d, BTOZHEEZRFY, 0Da<rsPa=<d Da,
Ha=<r®a=x1, Fikada € I[1,a]e & f:I[d,0] = I[1,a], f(z)=xDas.
HRy € I[l,a], 4z =yx*d, BAHa 2y X 1HFE«RRFH, HKaxad <
r=yxd 1xd, BFO0=<x=d. fa)=z®a=(yxd)Pa=yda=y,
KRR Aya R, PAfA#HI. X Fr, 10 € Id,0)% 2y € I[1,a]89 /%
%, Bf(r1)) =21 ®a=x2Pa= f(zx2)e

vy =x1%ad = (11 ®a)xd = (ra®a)xd = z9xad = 29,

FrAf R %5, Wi, fRMKI[,0] BII[1,a)t9 34t
HERa, 20 € I[d, 0],

flrrxz) = (z1%22) Da=(r1Da)*(xe®a) = f(x1)* f(x2),

f@1@x) = (21 ®12) Ba=(r1®a)® (r2Pa) = f(x1) ® f(22),
f@) =f((0@a) xd)= (2} *d)Da=2]Da,
fla)=210a=(a®(x1®a))x1=a® (z)xd) =2| ®a.

FRvA, fRARREI[a,0]5 A RRIIL, o]0 R MBS, B[/, 0] = I[1,a].
iE5

E X 8.16. (A, ®/,0,1)5(Ay, AV, ,0,1) 2 H R K . £A X
Ag L2 5, DB 5, F(ay,az), (b, b)) € Ay x As,

(a1,a2)*(b1,b2) = (a1 * b1, a2 Aba),
(a1,a2)®(b1,b2) = (a1 @ by, a2 V ba),
(alaa2)o = (alla@)>
(AL x A, %,@,°,(0,0), (1,1)) & RAKSA 2 Ay 89 B AR,

KHIEH, BANHR BRI ABRDER RRE. EHGHEST A,
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EHE 8.17. (A xa,/,0,)EH KKK, a € A,

I[a,0] x I[1,a] R4,

EH: HERzc A, 0 <2 < 1. § Txfrpiz &
Oxa<zxz*xa=<1xa=a, a=0Pa=<zxPa=<1da
I[a,0] x I[1,a], f(z)=(z*xa,z®a). HRr, 29 € A,

183

WAL HAR(A) =

AR, 0 =

:10

ZXf:A—

f(z2),
(r1®a))*1)

fx1 ®x2) = (11 B x2) *a, (r1 D x2) B a)
=((z1xa) ® (x2%a),(x1 Da)® (x2 ®a))
=(z1%a,21 P a)P (x2*xa,x2Pa)= f(x1) P f(x),
flxyxx9) = (21 * x2) *x a, (x1 xx2) D a)
— (21 % a) * (z2 % @), (11 ® @) * (22 ® a))
= (1 *xa,x1 Da)x (v *a,z2 B a) = f(r1) *
f(x1) = (@i ¥a,z1%a) = (0 (v1 % a)) *a,(a ®
=((z\®d)*a,a® (2] xd))
= (¢ *a, 7y @ a) = (f(z1))),
BT oA f R B & gt

HER(y,2) € I[a,0]xI[1l,a], 0 Ry =<a, ax2z=1, Fr=yP(zxd) €

A,

f@)=flye(zxa)) =(y& (z+d)) xa,(y® (2 +d)) & a)

=Wxa,y®2@a)=(y,2),
Bro R (y, 2) 09 7%, 3 fRAFHAH.
Ky, 10 € ARRA (y, 2) € I[a,0] x I[1,a]l89BA%, BP

f(z1) =(r1*a,21®a) = (z2xa,z2Pa) =

T VA,

r1 =21 % (a®d) = (x1%xa)® (v1 xd)

= (z1%a)® ((r1®a)xd) = (v3%a)® ((z2 D a)

=29 % (a®a') = xo,

B fR B4, PTAfRWG, HA5ARBHMEY, EE

f(z2),

xa)
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5 8.16. %A = {1,2,---,n}, Ay ={1,2,--- k}, Ai ={k+1,k+
2, ,n}, (P(A),N,U,”,0, A)Z A RARE,

I[A1,0) = {z]z € Z2(A),0 Cx C A1} = P(Ay),

W E 8. 16F, [[A,0] = I[A A)e B R ES 17, P(A) = I[A;,0] x
I[A, Ay] = P(A)) x P(A))a

EIE 8.18. HARAMRA RARH, |4 =2 4B ={1,2,---,n}, N
R REAL(2(B),N,U,~,0,B) 2R HH,

WEH: RS AN T FEANREAT IE RIE

(1) HA] =20, A={0,1}, f: A~ 2({1}), f(0)=0, f(1)={1}.
Bik, [ARMBS, HTRAx 2({1}).

(2) Bi%|A| < kBt ARk 2. Ai%|A =k Rac A, HO<a<1. &
KR 1T4, A [a,0] x I[1,a]s HWEHEL816, AI[a,0]x I[d,0]. &
Z3|I[a,0]] < k, |I[d,0]] <k, AHEHRXL, B RREKI[a,0F1[a’,0]%
A 5P (B)) 2 P(Bo)RA M, £ W|Bi| = ki, |Ba| = koo ®1#18.16%7, 4=
RAY P(B)) x P(By), WALk + ke NEYWESBREZAYZ P(B).
P,

MEAZZTAEE, |Al =n, (P(A),N,U,~,0, ARFIATE
T RRE, CFRT TR R R RARE

8.44 HRREMERTERT

Yo RAA(A, )P AR A0, AFARADTEF TEARART
A& (A, <) Hasse B (B8.9)Fay,ag, - ,ar R TFo K, a;*xa; =
0(i # j)o

5138 8.2. (A, NRAMRI, 0RXCHR DT, W TFAFPHEZEIEEL
&b, £V HBE—NRTFaltiFa < b

R M TFAPHEZIERTED, AARTRMAFIL:
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al a2 o e ak_

0
K 8.9: JR T K

(1) bR TFo ARAZARD <D, Ba=>bAT,

(2) bRART o 02HF RAE(A, )R L, BP0 < b, bARROMIZH T
&, FTALBAED; € AMEFFO < by < bo by XA BAT L

(2.1) by R B Fo Ba=b BT,

(2.2) i RARF o 0&(A, V89K AT, BP0 < by, by AROMIIEHAE,
AR Ll B by € AMEAF0 < by < by < bo X by # by, be by XA A I,

B TARARES, IANASAERTRARMET T E. LR, £EA
Ry b AFHART, Ba=0bRPT. L5,

B3R 8.3. (A, 3,0, 1) RARA RARI. bREATWIERLE, B
iial,ag,--- ,akf%A“P‘]%/iai < bé‘]ﬁﬁ;ﬁ—/f?\%, mp = a1 DagD---Dago

B ar,ag, - ,ap AR TFH Ha; b, 1 <i<ke K, a1 @
ar® - Pap <be THIEHD<a1Pas® - Day. & TEAADEA P <
decexd =0 GERAGEIAR), AR FIERb+ (a1 B as D - B ag) = 0

B BAE R #ATIEH . ABIRD * (a1 D ag ® -+ D ag)' # 0. B 5] 3824,
HBERFatEFa X bx(ag ®Dag® - Dag)e EZaxRTF, Ha < b,
a = (a1 @ax® - ©ag), Mmay,ag, a2 > TFTF Toay L3R F, Af
ha € {a1,a9, - ,ar}e #a < a1 ®as® - Dag. A, a X (a1 Daz @
o @ag) k(e Bay® - Dag) =0, EHaRRTFAE, PRI R L,
E b (a1 ®ag ® - Dag) =00
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VA EGE R & B AGYAE E HE R T A bAR T LR T i Ra; < bR FT R JR
Fay, a9, apZ Ao T EIEFA XA R T XAR—89, BiRb1, b, -+, b2
J2F b = by Dbo®- - -Bbjo MBI E X Fnby, by, -+ by X bEby by, -+ b~
BT, may,ag, - a2 N THFTOELEIFERT, &b, b, -, b} C {ai,as,

cLakte WRI<k, BPALay ¢ {b1,b, - b},

A = A ¥ b=apym x (b Dby D - D by)
= (am *xb1) ® (am *b2) ® -+ D (am * by),

Jﬂ'—‘?am,bii‘ﬁﬁlﬁ?\%, ﬂam 75 bi, éiam *bl = 0, 1 S 7 S lo /‘AIFJ'f'?'ﬂfv,
am =0, X5a, ARTFE, BBIRTRL, Tl =Fk, BPbATHRETZ
Fa by i) XA E—0), IEEE,

BI3B 8.4. A RA (A, <) P BERIEELEVRRTa, Ma<b b <
a, FE LA —AERA A

EW: bhea M RAWIEEALFART. 2R, 0 axb =<a. #
TaR BT, BPaR0W =4 L&, TNTHRALFERELTEMIF <axb < a.
Frviaxb = aR0o dwFaxb=a, Ma < b &K R#EPa < VH B
Bax (b)Y =0, Blaxb =0, FikGaxb=08, ©2Ha=<b. Ma=<b
Fra X UARTRRARZ, Tla<bxb =0, H5aRBRFTF A Frvhka < b
Fob < aH L ERL—HRA — R L. B,

FEIE 8.19. &(A x, @, ,0, )R A MRA RRKH. ZFSRAVHHRFH
RAGES, T 2H RE(A, @) ,0,1)5(2(S),n,U,~ 0, S)Fl#.

WER: ARMNRRBASP(S)ZMMEmatf: A — 2(S), i

Fac A,
0 Fa =0,
fla) =
{al,ag,--- ,ak|ai65,aija,1 Szgk} %CL#O

W 532824, AFAFEAFatEf(a)RBE—AZE . LR {a;,,a,, - ,ai,} C
S, {ail,aiQ,---,aip} 75 @, é\b:ail@ah@---@aipo j"_f'}'\, b e A,
Bfb) = {ai, i, a5}, ¥bR{ai, iy, a5, }RIRAR PTEA, fRH
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At MBRa, bAR & {a,, iy, -+ a5, R RAZ, @51 E83%, a = a;, B ai, D
e @a, =b, FIAfRES. B, fRWS. T@RIiEY R o/EH,

(1) f(axb) = f@)Nf(b): Ba=0%b=08, flaxb)=f(0)=0; 3
—7 @, a=0&b=0&%&f(a)=03&f(b) =0, Prek, fla)n f(b) =0
flaxb)o

Ya # 0B # 08, f(a) = {a1,az2, -+ ,ax}, f(b) = {b1,ba, - ,bi}o
LA, ar,a9, - a2 N TFTFa®PrARTF, bi,by, - HREDTH
Fow AR T e Raxb=0, WA f(axb) = 0. BFSf(a)N f(b) #0,
WA&Es € fla)Nfb), BeRDTHFTa WRT, AHELLZNTFTHR
T, ke <axb=0, H2RZRFTFAE, ¥&fla)Nf(b)=0= flaxb).
mRaxb #0, &f(axb) = {c1,c2, - ,cm}, FTARTe; 2 axb =< a,
;i 2axb=b, ¥Hc; €{ay,as, - ,artHc; € {b1,ba, - b}, 1<i<meo
M,

{617627"' 7Cm} - {(11,(12,"' 7ak’}ﬂ{b17b2a"' >bl}'

RZ, #EBx € {ay,az, - a5} N{b1,bo, -+ by}, * R abx <b, TAz =<
axbo FTlz € {c1,c2, - ,cm}o XK

{alaCLZa"' ,CLk}ﬁ{bl,bQ,"‘ 7bl} g {Cla627"' acm}'
b, {ci,c2,-- ,em} ={ar,a2,--- ;ap} N {b1,ba,--- b}, BP
flaxb) = f(a)N f(b).

(2) fla®db) = fla)U f(b): %Ha=0%b=00, adb=>bKadb=
a, fladb) = fO)XRfla®b) = fla); F—F @, a=0xb =0F%
£f(a) = 03J() = 0, ¥f(a) U f() = [B)ES(@) U F(B) = f(a)e F
2f(a©b) = fa) U F(b) «

La # 0B £ 00, & f(a®b) = {di,do,-- ,dp}, duyda,--- ,dnR i
Rd; <a®db(l <i<n)feIFRT. RIEIEI4, ¥ FTRFdAIERLT
%a,b, d; 2 afed; K dAEBRAA—NRL; d; < bled;, X VA ELAKR—
AR z. EHEXAWHEES: 1)d; < a Bd; 2 b, 2)d; < ald; 2V,
3)d; < dBd; = b, 4)d; < dBd; V. AP FWHALTTH, F
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Wad, < ad Fd; 2V, F2d 2 d*xV = (a®b), Wd; 2 a®b, ¥
Bd = (a®b) *(a®b) =0, BGARTFE. AL =FEEF, &
Fd; < ak ZREd; < bk, Bd; € {a1,a,--- ,ap} U {b1,ba, -, by},
BT vA{dy,da, -+ ,dp} C {a1,a9, - ,ap} U {b1,ba, -+ ,bi}e RZ, HRx €
{a1,a9, -+ ,ap}U{b1,bo, - b}, 2HRx <a=2adb, v Xb=<adb, TArE
{di,da, -+ ,dn}, Adm{ar,ae, - ,ar} U{b1,ba, - by} C {d1,da, - ,dp}o
B, {dy,da, - ,dn} ={a1,a9, - ,ar} U{by,bo, - by}, BF

fla®b) = f(a)U f(b).

(3) f(@) = Fl@): Ha =10, f(a)=F0)=0: @f@)=5=0, 5

f(a') = fla)
Ya £ 18, f(d)#0. XN TRF,

refld)er<desradhmierd fla)exe fla),

W AFE f(d) = fa)e

WA B T4, fRMA RRIAS P (S RS, FTAFRHA &R
RE(A, *,®,,0,1)5(2(S5),n,U,”,0,S)AH. iEE.

MA Lt o 4, BHIRA RAREF ESANTENA2Y, Ldnit A
RRBAF BGRT A AT EA AN TTF 69 RAREAR AR 469,

8.4.5 AR

A RREK(A, *, @) ,0,1)F, RESHNELF—ANAZTEZH, (AT,
xR R o, HTAFPEELFaN Aaxl =a, FIALEEH
T, ST AFKa, WRELEDE AEaxb=1, A 2%a=ad (axb) =
a®1l =1, CHRAEELGAY A Ya = 1A X T2 H 9% T, A
(A, x) M) e 4 F 8, (A, D)F, oA EFESbE. HTAFHEELT
0¥ Ha®0=a, HIAORG BHWEET, N FLEa, mEGELEbC A
ffa®b=0, A2a=ax(adb) =ax0=0, LCALHLELATRAH
La=0WAXTOEHNET, k(A o)LRE L FEH,
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Je BRI AL AA B, 4B EEPAT, (A, x 0)R A R,
fa R ARIR, AHAEALR L0 ZAE 4, HEEa,b e A,

a+b=(axb) & (a*D).

HW, +EHHALBEAELE, 0RET. WTata= (axd)®(d *a) =
00 0=0, Frikafaty i L. Adn(A, +)-#%#FH, X

(a+b)xc=((axb)®(a *b))xc=(axt xc)D(a xbxc),
(axc)+(b*c)=((axc)*(b*xc))® ((a*xc) x(bxc))
=(axcx (VD)@ ((d®)*bxc)
=(axV xc)®(a *bxc),

Fid(a+b)xc= (axc)+ (bxc), Bp+¥+H & 5B, FIETikcx(a+b) =
(cxa)+ (cxb), BRxi+H B,

B, (A4, )23, FRZHHRF, &5 RFEF, FAFEELK,
Ha’>=a*a=a.

A2, Che(A 4+, 0R% R, T#H 7L =iz faf— iz i,
*ta,be A,

a®b=a+b+axb,
ad =1+a,

ARA(A %, @, VA RARE Z A RARBR D Ak K U9 K AE G A

S AL,

8.4.6 M REKAX

EX 8.17. i RARF(A, +,®,,0,1) Loy A REKX X2 LN :

(1) A AT L F AR AT R R X

(2) AT AR K& & X

(3) Feihrea AT REAK, Mej, (e1 ®ea), (e *ex) M REKK,

AnANTR R REX XM EnAAH REAX, REE(x1, 22, -+ ,70),
Kbz, z0, o, AR BAF LERB2; (1 <i<n), WE(x, 29, -+ ,2,)%k
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RAB AT, FOAERMATE| AR WS, 4o f: A" — A, fRAAL
MnTHh REKXKXE T, A AR ERTH RBE

(0,1}, 4+, ,0,1)2 = L% & L9 A K Kok, MEMTna T £ HH%S -
{0,1}" — {0,1}, BHFAE1 R nTH F R AARRE S H R &K X,
M, AT AHHRARA RBH. TVGE, —A6H RARHEK(A *@,,0,1) L
EFER RERXKXE (v, 10, -+, Tn) T ARTAR

al

_ az a
E(xlal?v"' 75571) = @(al,ag,m,a )E(alaa2a"' ,(Ln) * Ty ok Ty~ ke kT

n

Hda, =0%1, 2V =2, 2} =2;, 1<i<no

T @ A BL A JE AT KAT B A B AR R A L6 R B . AA =
(0,1,2,3), % RAR(A,* @, ,0,1)8 HasseB %2 B8.10, % F253E # 4k
o AWdtg: A2 = AT L4 %8177,

0
8.10: VUM A R AREL T Hasse K]

o Rg R R, RIZAEA T @eg IR E X

g(x1,22) = (9(1,1) * 1 % 29) @ (g(1,0) * 1 * a)
@ (9(0,1) x xy * 22) © (9(0,0) * 2 * 5)

= (21 * x2) ® (w1 * 745) D (2] * 25).
il’rxl :$2:3H¢, %]‘
9(3,3) = (3+3)2(3x2) @ (2%2) =30052 =1,

gtz L ¥ g(3,3) = 2(LES )R, F/H. #HghRAH RFHK.
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# 8.1: MAZR| A B

%(I’J)Jo123
1

0 1 00 3
1 1 10 3
2 2 0 1 1
3 3.0 2 2

) A&

1. 4Ry = {zlr e RO Xz < 1}, SARE® I THFTXZF, iL
(R, <) R A, ZAE M xFodiz B R A A7

2. (A, )R #, a,bcRAVPEZEALE, ER:

(1) axb=bxa, a®b=>0O a;

(2) ax(a®b) =a, a® (a*xb) =as

3. EB: AP, WwFa<b, c=<d, MWhAaxc=<bxd.

4. jEBH: AP, WwFa<b=<c, WA

()adb=>bxc;

(2) (axb)® (bxc)=b=(a®b)*(bDc)o

5. WEF: AT,

(axb) @ (cxd) X (adc)*(bdd),

(axb)® (bxc)D(cxa) X (adb)*x(bdc)*(cDa).
6. (A, <) R#. BAFHTHa,b, a <bo &
B={zlxr € A,a 2 x < b},

WA (B, <) &4
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7. (A%, ®)RM, AMTENUK T, e RiZHAEA R TOFR KT,
AR A CANLIRR AR T E o

8. &S = {1,3,5,15,25,75}, (S,|)RAs. #HFNHESTAILHAEHTE
AN Eg AR TTo

9. EEARNRREALENET, BALEAZAA S 4T,

10. BAZARR SN AFE QRN FRIRA 414,

11, B rAs o R % 5 BAG?

12. iE: BAZSBEAM S ARG HETa,bce A, (axb)® (bxc)®
(cxa)=(a®b)x(bdc)*(cBa)o

13. iE%: EH A EAE T,

(H)a=<beaxb =0;

2)b <dedaeb=1.

4. fARESGARIE &BMBA. £S5 = {f(0)|c € 2(A)}. HEHA:
(S,C)~(Z(B), )0 T4

15. (A, )R 5 BA, a,b € AHa <bo B = {z|r € Aja <z < b},
PR f(z) = (v @ a) * bEIAZ B B S Bt

16. (S, ) RAEA, a,be S. &

X ={zlr € S;axb=<z<a},
V={ylye S,b =y Zadb},
f=z@b.

JERR: fRMX BY 8 B M ik,

17. A RRE(A*,@,),0,1)F, stAPEZTEa,b,

(1) a® (¢ *xb) = a @ b;

(2) ax(d ®b)=axbs

18. ik B RREYF, z 3y y 22,

19. (A1, *,®,,0,1)5 (A, A, v, ,0, ) RAAH KRS IERCMNBE
A x A9, %,3,°,(0,0), (1,1)) & F RRE.

20. A\ BEAANAT ML ESLS, RS C A, TC B, 4f(SUT) =
(S,T)o iEH: fRMRRE(P(AUB),C) B(P(A) x P(B),C)8 R #1k
Ho
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21. KB SH A RARE Y PT A F KA
22. ({1,2,3,4,6,12}, Y42 ({1,2,3,4,6,8,12,24}, |>»%71? RAREG?
23. %a, bl,bg, ce ,brf‘éjﬁ ﬁ:4&§i<A,*,@,/,O,1>ﬁ{J/ﬁ’%, \iﬂﬂ

a=3by®by® - Db & FAELGEFa=0b,1<i<r.
24. by, bo, -+ by AR FRA RARECP GPTART, ERA:
y=0Vi,yxb; =0,1 <7< n.
25. (A, +,x) & H RIF., AALR L =Tz Fpfe— B H 4 F, ta,be

a®b=a+b+axb,
ad=1+a,
SET: (A0, HRA RS, HHE LR AR K T
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