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SEXAMEGMICR BB RAEER . NI ARG R AS AT HE 1 5

5 “EKT 0 NT 1 WEEES”. FEX N ES T EAEM TR RAIRE
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RERUERMITERRIED. —MAARZ DT RE ST LU B4
FRICER B R X BT R KAE S 45k I Hot R Z R AE 540 1. — ik
EAEMKEFHFR EGTREMNNEF RN YESG A PHARZA TR,
A FRESGTRITCEN RN TaE T, [ D] =0. 4.

1" A={a.b.c).a.b.c REGAWITE.|A|=3;

2" B=1{0,2,4,6,8},B /T 10 WA HEEES . | B =5.

BEFEA TR EZANITCRNES 0 T ARG ThIOT R R 2okl
WY BN, i Z R e BEEUEES .

1" REBES x| TyeZ.x=2y};

2" RTF 10 L (x| x€Z H x>10};

3 HHBES Q={x/ylx,yEZ H y#0}.

112 E4MES

W —NES T LA AR FERE. Fln, A={-1,1},B={x|x€Z,x* =1},
C={x[xER,|x|[ =1}, Hr R FZIRBARTLEE S XA T —A~[a) &, B 4 fuf
PR ARG R A — S

EX 1.1 HEWANER A B RER A PN TTEEZES B T
JCR L GRES B P LR WERE S A TIICR R ATRES A MES
B t8%,fic N A= B.

FHIXASE AT B UE S ACB, C 2MHFNES. A=B=C.

EFE11 A,B.C BEEES EARIMHECREL:

1" BRME A=A;

2" XM A A=B. B=A;

3 fL#EME A A=B.B=C.WA=C.
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FR %k AXCACXA.
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AR — T RBVE G ) — S R i TR, SRR G R —
PR SRR Se W E s oy brX =R NG IR
EX LS5 £5A5BH.R. 28 AUB.ANB,A—-B/5jh
AUB={x|xe€ Asx € B},
ANB={x|x€ AHx € B},
A-B={x|x€ AHx ¢ B}.
HEXEN AUB EHBETEES A P 80EEES B P RANN. A
N B ZEHMER A FIES B WAIITRAMMN. A - B 2HEELES A THATELES
B P ICRA R . A A AT ASER U U - BFRRES B IFME JFEH B. A
MEF
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AU B =1{0,1,2,3},
AN B = {1.2},
A-B=1{0}, B-A=1{3},
A=U-A={x|x€ZH x=>=3}.
EE1.6 XMTIEERSAAUA=U,ANA=J.
IERR bt S sciERRE X
AUA={xlxeARxec Al ={x|xeAkx g A} = U.
ANA={x|lxeAHxe Ay ={x|xe AHx¢g A}, = .
B 1 UEHH ASB M HAVYBZA.
iERR I RGIFESE B R BS A AT, A B DTEE— D ICE xo
€B Hxo& A, NI xo € A. 53— J7 1 x0 € B, xo € B. X5 B —A
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RS BNk + 1 ITT. — M A7 10 B AN se et

FEHE . XA = Ax = x, BMEAAT 540 S 4 MR A S .

N IAGE XA EES ST
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1" GERBED IR a€ S M a€ ST

20 (AYNERDIFE xeS  H ae S a 57 x WiEHFEaxeS";
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EX 1.7 = BFHRS FIrAITHES S BT
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20 (HEADIR xe€ S  Hae S W a 517x MiEfaxe ="
3 (ALEEADER TA R 17, 2 M AT ASh . = H3EA HAT R .
B s ="{a.b}. 4
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Bl HHGA I EE AR B —~ BB+, - ZHBREMf . -, x,/
LA S H AR TR LS.
' CGERHERD A D=10,1,2,-+,9} .47 x€ D", M| x ZRHARFKIAL;
20 (AEAD QR x My REARFIRAL =20, (+x), (e +y), (x -
V) Cxox y) s (x/y) REARFIEA
3" (BEEAD — ST RAARFAL S A ERARRMEH 17,215
FH.
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(1) A={1.2,3},B={x|x€Z};

(2) A={1.2,4),B=1{1,2.2,4};
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2. BH ACB.BCC,iF¥] ACC.

3. TR HAL?

(L {0} =3
(2) QZO;
X {D=T;

D) F={x|xF#x};

(5) J={B|BZA H|B|=0};
(6) D) =.

4. T P AR A 8L

(D W A#B,B#C. N A#C;
) MFE adt A, ADB, N ad B;
) |2(A) | >1HEH A=



5. UEW] FAIAAER

(1 ANCAUB)=ANB;

(2) AUCANB) = A;

(3) AvsAzses Ay NEER S UIEW]

6. UEW] R 5 i -

(1) BEC=(ANBS(ANC);

(2) ACC.BEC=>(AUB)=C;

(3) A MBREARES IBAIAUBI<| Al + B[ IFHALH AN B= I AL
7. UAGE ST AR

(D A JCAF 5 B BRI 4,167,0012 4

(2) A7 BR/NEGH S B AT 5 S BRI B4 6. 1,712, ,61. 200 26
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TEBRER S Z T LLBEA TN 0l iz 530, 9 ELIi i — ZE U (il dn ik 9 52
A ANZE B XTI B 0 BEAE A . — RS REMSR IR B 3L o L F 5 B 2]
RETSAHBR 2 4B N SRR R 1) — D T BL

2.1.1 EBRXARAMR

EX 2.1 a.b ZHEa BB b Y HICYAAEREE 15 ad = b, IfFich
alb. W a &b H—1EF.

FEBRIE R T AN R ) —FP e &R, 40— 316,3] — 6,446,

EIE2.1 ¥%a.b.c,x.yEZ. BRI RZEAGUMT —2pE)R .

17 XM a ¥ ala;

2" #albHbla,Wa=*b;
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#albHblc, W alc;
#alb, W alCbe);
#albHalc W al(bx+cy);
Za,b>0H alb, N a<b.

UERR 17,3747, 5 I FHEERRE SCAT LANER . ik H IR 27F0 67,

WM 2° dalb Mbla, FAFAE x. y € Z.Hi15 ax = b, by = a B EAA
W AT AR TAR ] abxy = ab JHEW xy = 1. T HAEG PIFMEN x = y=1 5% x
=y=-1,fla=baa=—b.

WH 6 a,b>0H alb,WH xeENffax=b. XH x=>1.14H a<<b. H—
MM @ bEZ H a b20.a b A4l al | bt 64t a|<|b| B~ | b|<
a<<|b| . XRYHEERHE b DAARZAH T B THEMT x€Z, x + 0=0, )\
0 LR ZAH ¥ 1

2.1.2 ®&KXAEF

AT REER A S n] LA SO BB B R AT

EX2.2 a.b EWNARBAENER . a.b WERXAEFI= (a,b)
iﬁ‘j/@:

1" dla,d|b,Bl d JEa 5b HAILHT;

20 Fcla.c|b W c<<d.Bl d JEa 5b BIAELILHEFHEKE—1.

AT LIE L Caysazsevan).

—NEHERPAEWNET I MA S W EEEDAE AR L ETmE &
it B ER B R AR RZ DT NMY a, b R RWEE, ENMAHEF
W HAEARZA. d WREKRIBANAHF. B d=C(a. bH>=1. 610, (-3, —6)
=3,(-3,6)=3,(2,3) = 1. WER I MBI e KA 728 1, BRI 94> 5002
HEM.

HT HBEREAAAEER x, y i1 a 5b WRKANTd=ax+ by. it 2
a.b WIERKAFTd ZEREH a 5 b LMEFm k. b, JATEY KIEFFIE
Eh

Sy U1 =~ W

S={ax+byl|lx,ye€Z}.
ZEGA W TR
1" ZHm.neSMImtnes;
2" HneS.ceZNcnes;
3 0 S HiR/NERECh d R4 S A ECER S d BIREEL. RGdk, d

o« 12 o



MEBB LR TS.

PR VA2 R AR BUEIME R 3 B a b AR E  ta, 2 b B
RIETHEA S MRV ES S THIETER, T S h—EFAEE — M HR/DIIE
R d AEW c€S A c=qd +r b g Fr 435010 c BRELd 152 R R AEE AR
B.O0<r<d.WhdeS.mHEm2HqgdecS. XHceS HHERLIH r=c—q
cdeS. T dJES PENWIEREE NN A r=0.80 c=q « d.#k

S={ax+by|lx.yecZ ={k+d| keZ.

THEGEW] S P E/NEEEd fiita 5 b WERKAHEF. T d€SEAE X0
Yo EZ.f#if5 d = ax,+ by, . N (a.b)|a.(a.b) | b, FRCa,b) | d. HEEERAE
R 6 HCa.b)<<d.B—J5T. AN a€S.beESIAIHE ki k, EZ, #1715 a =
kid.b=kyd , \ii d /&a 5bWAKHF. M(a,b)fEa 5b WERKAHTF, L
d<<(a.,b).Zg b d=C(a,b).

M ETPIEE 1 A a, b AN TR A — AR x y i ax
+by=C(a,b). FHbBE n FTLIFIR WM ax + by WA AT S (a. b)) | n. B
KoM a 5 b HEMARTEEEL n #RAT LIRS ax + by BB HIIS3) .

2.2 KabRAAFHERIRA

1" Ca. bR S={ax + by|x,y€Z} /MY IEREL

2" BE n WTUAFIR R ax + by B B E (a . b) [ n.

FIATE R 2. 2 A DR3¢ T B R A B 10— 28 FH 1 o

IS 2.1 2 m HIEEE. N (ma,mb)=m(a,b).

WERR  (ma, mb) = U max + mby W)/ EHEEL

=m « JEU ax + by )5/ NEREEL
=m-C(a,b).

R

I %<a,b>=d,mudz(a,b)zd(g,dﬁ).ﬁﬁiﬁﬁ%ud,ﬁé'f%u(g,dﬁ)zl.

2" EHmPEa5bWANT.a=ma,b=mb,.(a,b)=mCa, b)), LA
m|Ca,b) B a 5b WARFEREKRAHFIIHET. |

Wit 2.2 #F(a.,m)=(b,m)=1,MCab,m)=1.

R W Ca,m)=(b.m)=1HAEEE X0, Yoo X1, y1 € Z G axo + my, =1,
bxy + my, = 143X 22047 P 43 I AE 3fe . 1531

abxox, + mCaxoy, + bx1yo + myoy1) = 1.

MifiCab, m) =1. I
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Wit 2.3 a.b BASRNEFMEE MEEES x G(a.b)=(a,b+ax).

R 4 g=Ca.b).h=Ca,b+tax). 1 gla,glbHg|(b+ax),Bl g Fa
Hb+ax WAHEF MHER 2.1 28 gl h. J3—J7H hla,h | (b + ax) HfEH
hib. NIk fEa 5b WAKHF . [RBE hlg. aEBl 2. 10 278 b, g=>0,454 h =
g-8lCa.b)=C(a,b+ax). |

i 2.4 #clabH(c,b)=1,0]cla.

iEBR H clab.clac  BAEHEWL 2.1 F 8 278 ¢ | Cab,ac) . T NHER 2.1 A1

(absac)=a(b,c)=a+1=a.TE cla. 1
FIEAER Ca s ) P AFRIR R, ax + by TR0 B I 4 H — fﬁF_fﬁH’Jﬁ
PR x My AT AHER 2. 3. 7] IS 2K f# ax + by = Ca, b) HIEX (SN

ZE. T a.b)=al, [bD), FRATXEAYEB a=b>>0.
EE2.3 a.b HIEEECATHILRA:
a= bgy +ry, 0<ry<b,
b= roqi + ris 0<<ri <rys
ro= riqs +r, 0<ry<<vrg,
Fi= rinGisz T Fivgs O0<Triy <Fisrs
Fiv1= Fi+2{i+3
M Ca.b)=ri,.
ERR TE EIRBEFEHERE) — RINKC R P b>ro > > >0, 20 2
— AR IS 91 R I e AR BR LA A B0 AR R S 0. AT BRI
ries =0 MR 2. 3 A
Ca,b)= (byrg) = (rosr1) = = = (risri1)
= (Fis1sTivg) = Triz. 1
H FRYREE AR L AL AT LIS R Ca s b) o ) FH sk 26 56 22 20 S 4 (v 2L i ]
VIS (a.b) =ax+ by iy x.y BIH.
1 15 (963,657).
e 2. 3 SRALR IR AR A 215G R 5
963 = 657 « 1 + 306,
657 = 306 « 2 + 45,
306=45.6 + 36,
45=36+1+9,
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36=9.4,
T2 (963,657) = 9.
XA
9=45-36+1= 45— (306 — 45+ 6) = 45+ 7 — 306
(657 — 306 + 2) « 7 — 306 = 657 « 7 — 306 + 15
= 657« 7— (963 — 657 + 1) « 15 = 657 « 22 — 963 - 15,
J5 % 963x + 657y =9 [fit Ny x = — 15,y =22.

2.1.3 mINAEE

EX 2.3 a.b .0 5bMERNAMEE c=[a, b/

1" alc,blc Hc>0;

2" FHale,ble, M c<|e].

BT LIE X Larsasssa,].

AR PIATEEL a s b AFAEE IEAREEG W ab | FRATHGE . %7 u f2a 5b B9 %
B RS FARA AR s ux Wik a 5 b AREEC TLL a 5 b AEERKR AR
BB a 5b HER/NEAEE . TRATFR ¢ Ha 5b 1/ NAEEL

X TP AEZ BB e/ NV SR A B TR R A B F I 45 .

EE 2.4 a.b FEFEL a 5b AN AREEEY RSN AEEREEL.

R RS S ={a 5b MITAAEED ZEAA I TR

1" #Em.,neS Mmtnes’;

2 #HneS ,ce€Z.cneS’;

3" S'HAHR/NEER w4 ST ITCR R v AR Gk u TR
BERLE TS AR u ik a 5 b ME/NARTEL

1,22 AR I S"Jea 5 b A AR . +abe 8", B S IE
B N S i/ NEEB u AT veS s v=qut+ r, 0<r<u. T v.u€eS.q
EZFLhr=v—ques  u &S IR/ NEBRELHILLAH r=0.80 v=qu.fH a
5 b E/INARER E X lu=[a,b]. 8" = {kul| k€ Z) X UEAEZE L a, b 1Y
B ARSIV RSB A E |

FIATEHE 2. 4 ] RIS 5C T e/ VAR — 288 FH 1 o

WL 2.5 m HIEEE W ma,mb]=mla.b].

EBH B alla.bl,blla,b], 1l ma|mla,b]l,mb|m[a,b],Bl mla,b]
J& ma 5 mb WAEEG WL ma ,mb]Imla.b]. 55—Jri . % | & ma 5 mb
INEE A m | LAY A 1= 1Um B4 U a5 b BAREGILa, b1 it
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He mLa, bl 1, BUBL [ =[ma,mb], 188 m[a,b]|[ma.mb]. HEM 2.1 2°
L mla,b]>0,[ma,mb]>0,5515H
[ma,mb]| = m[a,b]. |
Wit 2.6 # a,b HIEEE M [a,b](a,b)=ab.
R EeiTigGa.b) =1 M. La, b]JE a 5 b B E/INAREEL AFAE my
fif3la.bl=mia. @ blla.b].H b|lmia.MiCa,b) =1, HHER 2.4 13 b |
my. my NOZAET R B OC R B/ NESEEG T my = b, B[ a,b]=ab.

MCavb) = d Bl 2.1 B T (S0 ) = LA RS A
(4D = rab R 2.1 G 2.5,
_og2(e by[a b e _
(ab)lab] = d*(Gg) G |=d =1+ - ab=ab.
BOERFTE 2516 '
214 RETHBH—{EER

a &b MHEFYEHA S a | b ARIEREE b HA 1R b HHEHKEF, WFR b AR
BN 2,3,5,7,11,13,17,19, -+, AR T 1 YR ECER v] LA — D ZBOE 5, A
A5 F %R Z MBI 60 =22 « 3 « 5. WA 1 B ) B K%
BE 23 R0 3 T AR ME— 1. AT HAGR R K3 i M — 1 8L A i ATE B

EE 2. 5(EEFHRBRE—4EE

B E AR e — A 7 =X H A —Fh O U5 = B e f1.

FATATARIEAE St s B AR F B AT IR R n =14 1+ -+ 1, O

n

TR 1. YR EAE Al A R B T B, A ST R R4 X4
SRR N O e — e SR RATTY

LA Z /DA FRBE? 4510 ARG TR Z AR AL v RO R IE ] X — 25
Wt REARENZE proposespe. 2 n=pipope + 1o JE BB AT
— MR pi Mlips [ n AW pa |17 BORAT. Bt A TR 22140

— PR X 25 5 B BRI AT R PR 1o AR AR R MERY . 1 eI B Y ) U A
— iR PR TRR R S T i A R RO 1 AR R B A K S R R 1 4E
120 AER AR T 10° AR ZREL. 20 thad 60 RS [ E AR AA TR TR HLIN AR
G T 5X10° SZK%L. 1985 48 9 H £ [E7E CRAY X - MP BRI Eit5 i
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REH 229 = 12>10% . 3 1 H AT AT I8 [ 5 KRR 2L

2.2 ZMEAETIFE

FELIAE SE B0 CUn Ik AT FRECSE ) SR A i AR & R R 7 1. AR BRI 25
T TR R A A E T 1
a\x; + asx; + o+ a,x, = n.
SRFLHE R it
FAE 1400 24607, FE Rk A2 ) — B rh i g — D2 A 2 44 00 B g )
RO )RR RS — (EER L XS R — R = A = EHE — R E, XS
KB XGAFE LT BOGH x KO8R y B4 3z H. il s b 75 fe
5x + 3y + z = 100
x +y+ 3z =100.
HE 2,458 7x +4y =100. X B 204 MEAE TR ZJuZe A e .
DA RATHIHE oA e e
TIE2.6 a.b,n HEE.ax+by=n BMHEYHAY (a,b) | n. W x0, o
J& ax + by = n [)—41f#, WEE R

X = Xy +

Ho o gy

iEBR I EER 2.2 WHES S={ax + by | x, yEZ} B ax + by =n
A2 HAY  a D) [ n.

MR xo.y0 42 ax + by = n BJ—4fi#. Bl axo + by =n. T

_b __a .\ _
<x°+<a,b>[>+b(«v“ (a,b>‘>‘ g
Fﬁux=xo+(a71’jb)t,y=yo—ﬁt%ax+by=n (. 3k 25 x y ey

Fax + by = n f#E, N
a(x—xo) + b(y —yo) = 0.

I bla(x — xo) Bl — 2~ b -

(a,b) (a,b) ~Xo). Wﬁ( b’ <a,b>>:1’?7‘5
. 17 .




(al,)b) o= xo) Bl e = ey (al’)b)t,ﬁqﬂ t DR x FRIEAR AN a (x
= x0) b Cy = yo) =0 MRy = yo = S o HIHCAT N RS
_ b _ _a
U LA R L e S I

Bl 1 FTE A E XSRS 7 + 4y =100, (7,4 = 1, L BRAG ff. x0 = 0. yo
=20 F—dFE . AR x =40,y =25 Tt PRI x. y RS ¢ HAEHUAE O,
1,2, 3. oz F BRI 1. e

Jx:O Jx=4 {XS {le
y = 25 y = 18 y =11 y =4

3z = 75, 132 =78, 3z = 81, 3z = 84.

2.3 MR XEGEREN AT

2.3.1 ARAERHMR

TE 2. 1 RATUF B REBRPE. B2 a BREAVIEE D AR RECH 0.F8 bla. Y
b A bt B S FATREYE. T IX A EAT TAT5ARA B

EX2.4 ®a,bom€Z,m#0,a 5bEm BRYHICYm|(a - b).IFiL
N a=b(mod m).

B a=b(mod m) Y a=b(mod — m)ZEMH. FTLL, LR m=>0.

[FRA V2 5w SRR ER. ARG ab.cox, yEZD)
" a=a(mod m);
#r a=b(mod m) ., b=a (mod m);
Z a=b(mod m),b=c(mod m), ] a=c(mod m);
Z a=b(mod m),c=d(mod m), M|

a+c=b+dlmodm), ac = bd (mod m);

#ra=b(mod m)H d|m, a=b(mod d);
6" # a=b(mod m),N| ax=bx(mod m);

7" ax=ay(mod am) 4 HiY 4 x=y(mod m);

- W N



8 ¥ ax=ay(mod m)H (a,m)=1,0] x=y(mod m);
9° x=y(mod m;),1<<i<<r B HAY x=y(mod [m,,my,,m,]).
DA PR AR o] LA ph ) 45 0 SC B4 3] . 31F B DA .

2.3.2 ZAERIRTTRE

a,b WERLRATERLEVER 472 ax=>b (mod m) B fE. o F — ik
TH L.

EIE2.7 #(Ca.m)=1.5FHNEE b, FR T ax=b(mod m)FHE m
ME— .

IERR B Ca,m) =1, 06 TR E D AR E x. y € ZATTS ax + my =
b Hl ax=b(mod m) . x hIEI%[F 47 B

R E B R m ME—1 . x0 X, BE ax=b (mod m) I#, B ax,=ax,
=b(mod m). 1 F(a.m)=1,1%] x;=x, (mod m) . X i J7 F2E A1 2 P A i
SR m A4 R m ME—. |

EIE 2.8 [AIRHHE ax=b(mod m)FMEHALY Ca,m) | b. 45406 2B,
IR Ca s m) B m AR At -

x=xo+—"¢t(modm), 0<t<(a.m)—-1.

(a,m)
Hrp xo RS

ax*b<modm>

(a,m)” ~ (a,m) (a,m)
) S .

R 1% xo BRI TR ax=b(mod n) [f#. B m| (axo — b). T (a.m) [ m,
WA a,m) | Caxo—b). X Caym) |a, HEH (a,m) | b. idHK, Y (a,m) | b
W AFTE X1 1 €ZfF ax, + my; = b, B ax;=b(mod m) . X EW x; #2RKN
2 ax=b(mod m) H)—~# .

2l SRR TR R 25 Ca s m) | b I ax=b (mod m) AT LUK LA 1 7]
RITFE

a b
(a,m) (a,m)

F (s oy ) = LT BATHE S i x=xo (mod " ). ix

(a,m) (a,m) (a,m (a,m)

(m"d (a’,nm) )

EZ:%BX 0<<xo<< JX/I\ Xo ’CIQJ\E@: ax=b (mod m)ﬂ/gg/]\ﬁﬁ’: ?Elﬂi% X0+

. m
(a,m)
- 19 .



i 0<<i<(a.m)—1MWE ax=>b(mod m) R EAN AT

(a,m)

a(xo + i#): axo +ﬁim£b(mod m).
1]
. m m _ m_ _
O<x0+l(a,m)<(a,m)+((a’m) D(ct,m) e
FJ?LJxO+i#,O<i<(a,m)—1%(aym)/l\1ﬁmKlﬂé’?ﬂ‘]ﬁ’%-ﬁﬁ%»@

Wy Eax=b(mod m) )] — M. A axo=ay=>b (mod m),#H x, =y

(mod >,Eﬂy=x0+k#/%i%‘%ﬂ?k BRLLCa s m) AR ARE B 4 y
=Xy +1 (

aLm)(mod m) . X UL ax=b(mod m) [ ik (a . m) il Z INEE H

I fige. I

B 1 f# 14x=27(mod 31).

& [H(14,31) =1,14x=27(mod 31) . £ K 31 ME—f#,

14x = 27 =58(mod 31).
(2,30 =1, F AR B 8 152
7x =29(mod 31).

Wy 7x=29=91(mod 31) H.(7,31) = 1,f#} x=13(mod 31).

%12 fi# 6x=30(mod 33).

& (6.33)=3 H 3(30. &M 2. 8 LR A FEA 3 48 33 RRIA M.

55 6x=30(mod 33) %5 ffi f) [i] 4% 7 £ 2x=10(mod 11) #1(2,11) =1, x=5
(mod 11) 2 E R 11 ME—ff. x=5 + 111 (mod 33) , 0<< =<2 Z[RI A7 4 6x=30
(mod 33) 1 =M 33 R [R) A 1A BZ R 4 07 B A

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

2.3.3 KB&MRRTREA

Fe E A ZA RGN T R L) P A AR — 1] S A YA =
SRR AR AR = L AT R U 7 IR SRR R G
HAON 0

m
(a.m)

x = 2(mod 3)
{x = 3(mod b)
x=2(mod 7).
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X — Ay AU AE R R I CRE G ) RAE
=N T
FRAREAE A
LRI H I,
B & AR AL
BIBIELL 70,21,15 43 I FRIZEA LA 3,5, 7 BTG HUAREL 2535 2, K5 25 SR A i A
105. R
x=70+2+21+3+15.2 = 233 = 23(mod 105).
I SR SCRR A NS PR =2 DA P el A B A T B oy 4 .
2.9 WARK mi.my.om, WRHER HIEBEN a1.a2.000a, .28
PERIR TR x=a; (mod m;), 1<<i<r HJHfif. I HAFZB mym,---m, Wt
— 1.

EW S Mmoo M= 2 M o) = 1L XA M b=

1(mod m ) A MAIEHY j=£i B M;b;=0(mod m,). ¥i4 y = > M;bja; ., Bk
j=1

v=Mba, =a;(modm,;), 1<i<r,

WA y & [F AR T R B e TRl y Bmy mey - m, 8] 4% B B0 2 ) A 5 # 4
R A .

L yisyo AR TR BR B4 vy — y.=0(mod m ), 1<i<<r. 3l 2
IE‘E« Yi— Y2 IEILZ my,myz,*,mMm, E/‘J/Z}1%§5(’}J\ﬁﬁ[ml s My v“’»mr] ‘ (y1 - YZ>-ﬁﬁ mi,
Myseeam, WRER[myomy.om, 1= mymy--m, FJEt

vi = y,(mod mymy-m,). |
o€ FAIE W] R A VR B O A8 UL R Ay PR i) HAA D BR.
Bl R ITREA

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

g Afith M=3+5+7=105,M,=35,M,=21,M, =15. ff 35b;=1(mod
2),21b,=1(mod 5) ,15b;=1(mod 7) 43 5llf#H b1 =2,b, =1,bs=1. )\1fij
y=35¢2+2+21e1+3+15+1+2
=70+2+21+3+15.2 = 233.
y=23(mod 105) J&i% [l 4 J B AL it
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FIF 2.10 Q)%VIFFJ S HTEAE x=a,(mod m;),i=1,2, RN T LM4tE
(mysmy) | Cay = an)  FESAFW LI %05 FEAL A ARASE [y s my ] fE—.

iERA i%ﬁif éﬂﬁ%ﬁkmffﬁ*é%ﬁ sotsflfix=mit+a Hx=mys+a,,
Bl myt —mys=a, —ar. WEH 2.6 FZ T BRA Y HAE (mysmy) | (ay — ay)
JITLAZR M [F] 43 R A R A SRR AR AR (ma amy) [ Cay — ay)

A AR R X A X, ERIEZ O RRAL B U

X1 — xy = 0(mod m )

X1 — Xy =0(mod my).

X1 = Xy JE my s my BAREEL. FiELmoame ]| (x1 — x2) Bl x,=x, (mod [ m; ,

m, 1) EVIIZ T PR AR Lmy s mey | E—. |
B2 K
x = 2(mod 4)
x =0(mod 6).

g 4.6 [ (2-0),Z I FRAA I BAFERE 12 ME—. TSR E R, H x
=2(mod 4),Hl x=2+4k,, ¥ x f£ A x=0(mod 6),18%| 4k,=4(mod 6) , 4L /5
N ki=1(mod3). Fi& k, =1+3k,. /A x =2+4k, . 155 x =6+ 12k,. AT fi#
H

x =6(mod 12).

2.4 BRI PR K Bk b ek 2

2.4.1 RER5HER

X T2 78 R AL m B AR S HAL SR G(0. 1, om — 1} i — U m
[ 4. — et

EXN 2.5 HHIES X x0s ) MR BNEEE S BV S 286 —1
xi BEm R4 MIFR X1 s xosmees X, ) AR m 5ERR.

HAR(0,1,2,3,4) BB 5 58 ER, (10,21,27,38, — 1t 2K 5 (52 & AHER
AR m BSERAANRHE . BB R m DICR A HGX ST R A BN
BEm [\ 4.
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FATEEL m HFRIREBERRLA = {x[x€Z, x=i(mod m)},0<<i<<m — 1.
AR S0, 1, o m — 1} — BRI A AR B T Aoy Ay ey
Ap P —A Fx€ A H(x,m) =184 A FITEICRy #A (y.m) =
1.XEHEHR x,.ye A, x=y(mod m), Bl x=y+km. Ry, m) =d, W4FH
dlx. i dlmAd| (x,m) . qi(x,m)=1, \ifii(y.m)=d =1.

Hx€A Hx,m) =10 A, 25 m ERMFRIE. 5 m ERFIRE
AEGE N ¢ (m) FRHBREL R £

EX 2.6 TEFNTH m BERPFIREPI—ATCEE IR T
;%%{’”1a”z»”'a”sb(m)}uqﬁﬁﬁ"’; m NFEZR.

Bl1 {0.1.2,3,4.5) 286 MR ANTRIREK A = {6k Tilk€Z},0<<i<<
5 ALAs 25 6 HRMFEIRZE. L (60 =2.{1.5).{7. — 1} AB2Hi 6 MI4F &

bR b (1,2, o m = 1R 5 om B R WBOTE — R IE T 2E m 1) —1
AR (ORI m HE5m BERWIEBBNE AMERIE 6(2) =1,6(3) =
$(4)=$(6)=2,$(5)=¢(8) =4,$(7) =6. KATHE ¢ (1 =1. BRI TZE%5 p,
$(p)=p-—1.

513 2.1 CHCa,m) =1 {x1 x5 x,  BEE m B5ER W ax,, ax, .,
eax, SRR m BSER A rsres s Ty R m B4R R W {ary s ary ey
ar som IR m AR .

TERR {xyaxpseees X R m BYSER HHGE L i4) x5 x; (mod m) . iR
ax;=ax;(mod m), i1 F(a,m) =1, #fEHEVE xi=x;(mod m). X5 {x1,xz,,
X HHERE m S RTIG . ISR axy s axy - ax, SEPRELm B ARSI m 4>
JCER S EMTEGF R — M m BE R,

{ryara sy VR m WAR R, HHE RN Criom) = 1,1<i<<p (m) , FF
Hi#j.riZr;(mod m). \N(r;,m)=1FCa,m) =1 BIEHEL 2. 2 HiCar; s m)
= 1. /i &iE It i), ari;Zar;(mod m) . ary,ary, - ar s 82 ¢ (m) 5
m HZ HPIPIE m REIRIITER . BN AR m 1 — D4R |
2.4.2 BRiucE5E5HSEHE

EIE 2. 11(BRFLETR)

MR Ca,m)=1,0] a*™=1(mod m).

IER BB m B4R (risres s ryom b HCasm) =1 B, {arysary o

ar som VR m P45 R ALE—A 1o MEAE—A 1y flir,=ar; (mod m) . 3f H A
R FAR @ XPRIARIR A R . LA
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FAT2t Ty = arj =« arj,-a;, .
= a’™ ¢ riryereom (mod m).
HFCrim) =1,1<<<¢ (m) ARIEHEL 2. 2 1
(rirgrsem-m) =1,
AT BRI
a*™ = 1(mod m). I
TEEH 2. 11 I m NEH p, (a.p) =15 p L a,$(p)=p—1. \ifif55]
PO EH . p NERH p A a, N
a’ =1(mod p).
# pla,a=0(mod p) , M BIRBS7 a?=a(mod p). T4 p 4 a B, NBkE5E
HH a? '=1(mod p). F-H R4 6 A7 a”=a (mod p). AT LA, X FAT
fif a #A a’=a(mod p), i p EEEL.

2.4.3 ITEEIEE

S 2.2 p WEBN—VIEEH n.6(pH)=p" ' (p—D.

R NTET pr B A pr A S pr GARTF p MEUEp.2p. s
p" tp.— pr A IR pr AR T p BB pr RSN pr - pr !
=p" Y (p-DH. 1

EE2.12 Y(m,n) =10, ¢(mn)=¢(m) » $(n).

R ¢ (mn)J2/NFET mn H'S mn BHRENIEELAE, Fritira /M
S5 mn W IEEEBN R — A5

1 m+1 2m+1 - (n—-1m+1
2 m+t2 Z2m+2 - (n—-1Dm+2
3 m+3 Z2m+3 - (n—-1m+3
m m+tm Zm+tm - (n—-1Dm+m.

Fi(m,r)=d>1 004 r IHEGR SRR rom+r.2m+ e, (n—Dm+r
Hmn HRAHFd. HEFTHL S mn R HRGEIE(m, ) =11 ¢ (m)F5h T
®omYm, ) =10 {r.m+r.2m+r,.(n-Dm+r}En tES.IHHH
P n ARG BERE n R IE— D n MERTA ¢GOS n BRI
ZRAZRPENES m BRI ¢ OMEE mn BER.

M EHARE] ¢(mn) = d(m) » $(n). I
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Fm,n) =108 fOmn) = fOm) fCn) B EREL TR0 TR R L. Kkh Rk ¢
SRR RREC R 2. 12 REF .2 n EFE TR n = pl piepie

$(n) = pl(py = Deepl N (pe — 1) = n(l —pi)---(l 1 )

1 Pk
Bl 1 SR 2%ORRLL 341 ByARER.
fi# 341=11- 31. HERDEH 2"°=1(mod 11),2*°=1(mod 31).
280 = (2")* =1(mod 11),
280 = (2¥)1 . 210 =21 = (2°)* =1(mod 31),
R 250 J& T A ) 4 07 R 2H 1) % -
x = 1(mod 11)
x = 1(mod 31).
15 x=1(mod 341) , B 2°**=1(mod 341).
A5 158 B B b 7 B 30 7 BN T 2% =1 (mod 341) ,{H 2 340.
B2 f# 9x=7(mod 13).
fE 13 A h P HE A 3¥=1(mod 13).
x=3%2 e x=3".9x=3"e7=(13-4)° « 7= (-4)° 7
= (13 +3)"(-28) =9+ (- 2)=8(mod 13),
x=8(mod 13) j&i% J7 FE A fi# .

2.4.4 HEHURBEIE

JEUR N E B T HE R SRS IS A

5|3 2.3 x*=1(mod p)IEFAHMIE x=1,p—1(mod p).

B x*=1(mod p) 2 IKEI& TR & r 2HM, r* —1=0C(mod p), HJ
plr+ DG =D X EABFAEE: 25 pl (r+ 1D, r=p—1(mod p) ;5 pl(r—1,
N r=1(mod p). |

B3 2.4 p NHRE, o FRLIEFA T ax=1(mod p) HfE. X H a 7]
PIBUE 1,2,-,p—1.2% azZb(mod p)if,a’Zb (mod p).# a’=a(mod p) , M|
a=13%p-1.

WA I F a BET{1.2,--.p—1},Ca.p)=1. 5 ax=1(mod p)I1EFH
— MMt a’ ARAT a’=b"(mod p) . 7ERI 4 h[EFe ab,aa’b=ab’b(mod p).
aa’=1(mod p),bb'=1(mod p) . #H a=b(mod p). \Ifi4 a==b(mod p) i},
W a’=b"(mod p). X4 a’=a(mod p) , FIERFIHFF a . a?=1(mod p).
MEIFE 2.3 51 a=1(mod p)af a=p —1(mod p). |
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EE 2 13(FH/RBEE) p ARBYHICE(p—D!I=-1(mod p).

ER p BE. Y p=28. BRC-1D!=-1(mod 2).4 p=>2 . i35 B
2.4 a BUAETHES (2.3, . p =2} 174E a'#a Haa'=1(mod p).>Y4 a BUH
ARIRIAR R ) @ 2 AR S AT 2,35+, p = 23X p = 3BT I a 5 a H K
— X, B

23 (p—-2)=1(mod p);
(p-DI=(p-1)+2:3(p-2)=p-1=-1(mod p).

RitE,. Cn-DI=-1(mod n). % a En WHEFHa#n.H n|((n-
DI+D B al((n-DI+D. BR al(n—D!L, TR all. kil a =1. X%
B n BT ASZINAEH T 1.0 R

2.5 BT e

n HIEREE . d (n) s n WIEE TG o (n) o8 n BIERFZ 8. 248
dn) = 271, s(n) = >d.

dln dln
A n=pyopleepi B plplepl 0 fi<<e: 1<<i<<k fn WIEHT. 54
fi AL+ 1 AR EBUE, AT n G + 1D Ly + D)L + DANTERE T B
d(n)= (I + DUy + Dl + 1,
o(n)= > piplepi

0=<f;<I;

i

1<i<<k

Iy
= 25 plpkeeple (X pi)

fk =0

L+ _
P - 11>

£2 '..p.lfgliil < pk

_prt -1 oppt -1 prt-l
pr—1 p:—1 pe— 17
AEER . Y(m.n)=10f.c(mn)=6(m) * 6(n),d(mn)=d(m) « d(n),Hf
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d Flo B2 MRk

EX 2.7 IFEEE n HEEECYHACY n TR E S Z A IER T ZH, /)
o(n)=2n.

Bl 6=1+2+3,28=1+2+4+7+14,6 55 28 Z5g &% X Tt 250 &4
B TAREF A EER .

EE2.14 p R E 29 - T HEFHLW 201 2r - DRSS

B p H2r -1HEREL R 27 <27 -1 4,272 - D =1.0 &M
PR HL

20 —1

o2 =57 =2 -1, o2 -D =@ -D+1=2,

o(n)=c@2r1@2r —1)) = 6(27"He(27 = 1)
= (@2t —=1) 27 = 2n.

B 2771 (27 - DR R 1
EE2.15 n B2 MEZLE. LG n=2""1Q2r -1, Hh p fi2r—-11¥K
R n AEBEEEG AT AFIRR n =25 « m Hd 24 m, k=1 458 25

MEN c(n)=2n,H

2L em = 62F e m) = 6(2g(m) = @' =1« (m+ D).

filgth m=Q =D « X B L Zm /T m (HAFZHAHH T A SWEm iyH

FLRLURfE =1 A m =21~ 1,6(m)=m + 1. XU m BEEARK k +

1 RBEZEH k+1=cod,m=21—1=20"d 1= (20— 1)(2¢¢"D +2¢1d=D 4 ...

+D X5 m EREOFE A k+ 1 AR p. L5 B n=27"1(2" - D),

Hrp p #0127 =1 ¥ 5%k |
BN 2P =1 M RBYAE Mersenne £, # 2 1985 4F 4L 5 ) i K Mersenne 4§

%2216091,1.

2.6 JFHRS5HE%

AR RNTEM AT x"=c(mod m). 24 (c,m) =1}, xy /& x"=c(mod
m) B —AEER L Ty J&x"=10mod m) I f# . N x= yx, (mod m)J& x"=c (mod
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m) . SR x=c (mod m) BB EAR ] LS Y yxo B Hid y B x=1
(mod m) 1fif. BT LA iR AR TR x"=c (mod m) , HEAR B —NRefif xo . I xo
Felk x"=1(mod m) W FFfFHITH] T x"=c(mod m) [ .

T HEIRATHRATSE x"=1(mod m) W . At |3 B L JEAR S 85 &

2.6.1 af&m g/

Yla.m) =10 FIEES
A={n|lné€ZHa"=1(mod m)},

HIBRRLE A 6 (m) € A H ¢ (m) >0 82855 A h—EfFfEm/ MEREL . 55
A BIRA TR

I #Hnan €A M nytn, €A

2" FHnEA,c€EZNcne A;

3 HEE A Rd I R R O AT X SRR i B A =

kellkeZ).

BATFR L Fya BEim BB HEES A BHERHL M a,m) =1 8, a Bm W R
LR 23 BN 2 a"=1(mod m) EEE n YA T n . Fesiltth, 1] 6 (m)  AXER H
am=a"> (mod m)4 HAYY n,=n,(mod ).

Wi 2.7 F(a.-m)=1,1 Fa Bm BN a* Bm BN ﬁ

R HOEEM L (a’)/=1(mod m) W) j BLRA T AMER. NES A B
Fllk «j.Bp

(o ) = LA ey 1 @ WY BLRL R B E B

e at B s ]
2.6.2 JRAR

EX 2.8 #i(g.m)=1H gfm Bl é(m) F g I m HRIR.

W40, 2 28 5 BJFEAR , ¢ (5) =4,2'=1(mod 5).3 &H 7 By JFAL, 6 (7) = 6,3°
=1(mod 7) AHIFA A m #ATEM. G0 m =8, 4(8) = $(2°) =4.{1,3,5,7}
SR8 B4 £ 1B 8 BBy 153,57 £ 8 BB N 2. 4Ef 5 8 R INEIS 5 H
15 {1,3,5,7) Py —AS o 2 8 a4y, WAL 8 (B %o ZAHIR . b ml 1 iE
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8 To AR

BO<<i,j<<é(m)—1,i7j. R g' g/ (mod m),{g’. g -, g™ U,
BEom 45 & WUE U, g 2 m ERL. NS m BRI e W5 HMNS5HEA ¢
Bim W4 P 0<<i<<é (m) — 1B m [l ARARAE (00 g1 s eey g0 1 b 25
(1,¢(m))=1,0] g” B m fJ5AR.

RN TP ECE AR SR TR R AL p FA AR AR ECN
¢ (p— 1. L dess w5 2.

513 2.5 # fO) 2 n WERBZWR, f(x)=0(mod p) ELA n M.

R (OB n RERWMZTR,. f(D=ax" Ta,-1x" '+ +a,, £
a"Z0(mod p). X} fCO YA n HEATIHGNIER .

Mn=10f,a,x+a,=0(mod p)H a,Z0(mod p), 1 EH 2. 7 HIiZ LAk [A]
R A ME— . AT R no=k B ax® +ag- x* T+ e+ ag=0(mod p)
BELH kA B 0=k + 1405 f(x)=0(mod p) Jofif# . BARABUR L. WNF £
=0(mod p) £/VH "1 r, B f(r)=0(mod p).

fOoO= flx) = f(r)
= apa (X =) rax- ) e+ a (- )
= (x—-—rgx)(mod p),

Hop a1 20(mod p).g(x)J& k IR Z . f(xoO=(x—-r)g(x)=0(mod p)
HAT R s fi(s —r)g(s)=0(mod p) . Rl s=r(mod p)E{ g(s)=0(mod p),
UL s BUE r 802 g (s)=0(mod p) 1. HIHNBRHIGEZZAH k .
PLFOORZH k+ 1A adixt n =k +1 T, |

5|3 2.6 %n}l,ﬁlﬂZgﬁ(d)zn.

d|n

EBfhd ] S e e = Dlp ().

d|n d|n
FigfEs Co b d Zn N T

C,={m]1 n H(m.,n) = d}

<m <
= {mugmgna(%,g):n,

m

BIRICal =8 (). (Le2ovee s n ) PEATTRIAE LAHE A Co b AT
n=>1C = 28(7)= 2. I
dln dln

dln

ﬁﬂﬂn n=6,n E"J?‘ﬁ’%”jﬂ 19293’6-%% C,={1.5}),C,={2,4},C3= 13},
¢« 29 o



Cs=1{6).

TEIHE2.16 p WEHLI (p—D . IBAKE p Bk | WEHE A ¢ (DA

ERR XFTFEA L (p— D21 p Birh I BIcRAEGE R ¢ D . anixd A
| NAETERE p YW L (T E B4 ¢ (D =0. tNBAETE asa Sp HEHa p il
LBl a'=1(mod p). FEHE A {a" al s+ a' "V, HFAEDITCR NI EHEL | A
A T LA BT R I p ARG WX T 0<<i<<l - 1,

(aH!' = (a")'=1(mod p),
a’satseesa T R x'=1(mod p) IR RAESIH 2.5, ZF AT REZH | A
fif XU a®sat s e a T URBE R TR WNIEIS 2.7 A a* Bip BoR 1 M HAY
(kD) =1. {01, [ = 1A $(DASG | HEREGL L (e’ a' o a' )R
$ (DA p Bl L ABGED D = $CD L5 ERLIHEAT L] (p — DIRGE ¢(DH<<
(D).

B ARTER L E R (a, p) = 1,a? '=1(mod p). 45 a Bip WK ¢, 0
WA 1 (p =Dl RIS a 20F p - 1A HETHRE ¢ (DB p B Al
MIICER AL PRl 53 2. 6 155

Mg =p-1= > ¢(.

I (p-D I (p-D

FHEE (D= (D).

A1) oD = ¢ (D RIVBE p ol [ B ¢ (DA |

A L= ¢ (p) B p Bl ¢ (pOBITTEANECH ¢ (6 (p))=¢(p— 1. XUl
A (p— DAL p MR F1an 37 JEZE BRI FERECH

$($(37)) = $(36) = $(22)¢(3%)
=21.(2-1D -3(3-1 = 12.

I AT TR 1 2 R 3 S 4 A SRR, AT DIIERH . m G JEAR 2 HAY S m =
2,4, p*,2 « p* I p JEEFEEL kO IEREE. PRI 8 A AR .

2.6.3 1E¥

Wog AR p MEME, (g0, gt s g? N p 4H R TR IEEL n 45 (i p)
= LIWAFTE m . O<<m<p = 2. i1 n=g" (mod p) 7. FATFE m g n O FI5iAR
@ MIBL p $580IFE R indgn.

A 1l n=g' (mod p). i n=g":" (mod p) . JifLA I=indyn (mod p—1).

B p EBCH IR P

1" p/ab,ind,a b=ind,a +ind,b(mod p—1);
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2" pf{a.inda'=I + ind,a(mod p—1).

e IR R XARZ G IR . AER A p 48505 %50 B0 FH S
R R

EE2.17 #H(n,p)=1,g W p WIEM, WFERHFE x*=n(mod p)F fi#
MASCY ks p =D [indgn . Y500 BB 2R (ks p — DA

iR 4 y=index,x=g" (mod p)fEA x*=n(mod p)73%] g =g (mod p),
Bl yk=ind,n(mod p — D . iZ F A vy B HANY (k. p— D |inden . It H M
B (ks p — DA EATE

Y= yi:y2+ s Ya,p-n(mod p — D).

W4 x=g*, g%+, g"%r» (mod p)Jt x*=n(mod p) [1fi#. 1

B 1 R4 x*=3(mod 11).

fR AJFARTIE B 11 N EAR SR 2,3 X EAR 2 R 11 #8502 8,4 y
=ind,x,5Gf% 8 « y=ind,3=8(mod 10). K (8,10) =2, %Lk RIA Tl 2 M
10 R eAT

y=1,6(mod 10),

t R3] x=2",2=2,9(mod 11) , {152 x*=3(mod 11) [1Jfi%.

B2 fRZMERSR TR 5x=7(mod 11).

i M 5x=7(mod 11, A} 11 A/ NREAR A 2 51

ind;5 + indy; x = ind,7(mod 10).

MR $8 50 A0 inds = 4, ind, 7 = 7, f/L A 45 3] ind, x =3 (mod 10), it x=8
(mod 11) J& 5 [r] 43 77 2 1 i

Bl 3 fRlRA5 R x*=3(mod 143).

fig 143=11 « 13. Bif# x*=3(mod 143) 5t J&BLff [543 7 Bl
x® =3(mod 11)
x% =3(mod 13).
F ) 1 1 x*=3(mod 11) A% K x=2,9(mod 11). FIf 1 iy )7 defig il x5=3
(mod 13) i~ x=4.6,7,9(mod 13).

TR

x = a(mod 11)

x = b(mod 13),
Hira=2,9;b=4,6,7,9. KM AE 2. 3. 4 /Nh EIER X H 4 A5 R x
=13+6+a+11+6+ b(mod143).fLA a.b MH .15 %
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x =%9, £20, £35, £46(mod 143).
FUBIR 25 52 A p QSR A p 9 JRURR o8 G — M 7 125 . D3 80 - 2 1 — 4K
a > BRI ZRO R QLB — B 7 32 - A I ] e — A R0 45 A 2
SRR SRR BR800 . 32 1 45t T 50 LAY A 3 50y de /N BEAR B A I f) 4
B RFHRF—ATHIH 50 DI i858 p o 26— SRR n. 38 p MRS
WA 1 o0 XL n B IR 2 3R BORY die /N JEURR g5 18 B At oo =

J& indgn.

F1 RH p(SSOMR/NRERFIELR

. P 3 5 7 11 13 17 19 23 29 31 37 41 43 47
1 0 0 0 0 0 0 0 0 0 0 0 0 0
2 1 1 2 1 1 14 1 1 24 1 26 27 18
3 3 1 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 3 6 3 12 3 38 39 8
9 6 8 8§ 10 10 2 16 30 2 40
10 5 10 3 17 3 23 14 24 8 10 19
11 7 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 8 4 24 24 26
17 10 7 21 7 7 33 38 16

—
o]
©

12 11 26 17 16 29 12
15 9 4 35 9 19 45
24 8 25 34 37 37

[N
S ©
[9)]

21 13 17 29 22 14 36 6
22 11 26 17 31 29 15 25
23 20 27 15 36 16 5

Do
~
oo

13 29 13 40 28
16 10 10 4 8 2

A~}
(@)

.

w

[\
.



ZiAk 1

P 3 5 7 11 13 17 19 23 29 31 37 41 43 47
26 19 5 12 17 17 29
27 15 3 6 5 3 14
28 14 16 31 11 5 22
29 9 21 7 41 35
30 15 14 23 11 39
31 28 34 3
32 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

S

1. GEM.

(D #Falb,a>0,a,b)=a;

(2) (Casb),b)=C(a,b).

2. EH:

(D XHrE n>0 liar(n.n+1)=1;
(2) 4 n>008F,(n,n+ kAU ATE?
3. 3R x My i1

(1) 314x +159y=1;

(2) 3141x +1592y =1.
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WEW X TR n=>0,4 6| (n® —n).
WML 255 F A m 4 10] (3™ + D XA n=>0,10] (3" +1).
3K 2345 K 3456 PR R B k.
JEHA 24 >0 B, n(n + D R e 2—AE .
A n=51+1,3F n+1.n+2,n+3,n+4 5RHEH.
KB RR I T A S 5K R
Dx+y=2;
(2) 2x+y=2;
(3) 15x +16y=17.
10. SR AT AR Y R -
(1) 6x—15y=51;
(2) 6x +15y=051.
11. 1 30 sKREAMIE N 5 431 A2 i1 5 43R4 4 5 Uik [0l 2 /RO R Y S 457 1k 7
12. KN 0.99 JE3K T 3R ARG 14k 12 A A SRR g RS 75t 3 ik, SRR %
THAETHL PR &K 2 A7
13. # k=1(mod 4),[q] 6k +5 1% 4 [F 4 JL?
14, GERL AR T 3 BOREEE 6 sF A 1 3[4 5.
15. JEH  ARAR AT T B 25 AN RERL 3 BERR.
16. JEB A5 — B 25 AL T BB R 3 #EBR B A B REWE 3 4R .
17. uEH .
(D 10F=(-D*(mod 11,k =0,1,2,++;
(2) HEH—REERE Y 11 BEBRIFIHIE .
18. fift FANANERI AR Iy

© 0N o g

(1) 2x=1(mod 17); (2) 3x=6(mod 18);
(3) 4x=6(mod 18); (4) 3x=1(mod 17).
19. fif P AR AR -
D {le(mod 2) o {XESI(mod 41)
x=1(mod 3); x=59(mod 26) ;
szl(mod 2) Jszl(mod 5)
(3) 5 x=1(mod 3) (4) <3x=2(mod 7)
1x£6(m0d 73 4x=1(mod 11).

20. SR [R5 2 A0 R P AR BRI IE R Xy, 2

(D EfHAL 3.5, 7 Prigde Bl 20 IARBOZAZER 1 B ARGEL:

(2) e RIFELL 3,5, 7 Fritfe BRI 20 1321 AR 7051 45 T (D v AR R 9 R 4L
21 SR 2/ n, 3 (n+ D4 (n+2),5(n+3),6| (n+ D BT/NER n(>2).
22. 15 $(42), $(420) ., (4200
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23. /NF 18 H5 18 HEMIEBHUEWLE? 24 m =18,a =5 B, BiE5 | #E 2. 1.
24. p RWEH, (m,n)=p.a) $(mn) 5 $(m) d(n) Z[HFHLKER?
25. jFH .

n

(D W 6| n, 0 p<7;

(2) WE n—1 1 n+1HREEL >4, ¢<n)<’—31.
. 2 4 _5 _ 6
26. (1) BUF1+2=5 (3. 143=5 $(4).1+2+3+4=$(5).1+5= 7 $(6).1+2

+3+4+5+6:%¢(7),1+3+5+7:%¢(8);

(2) R —AE B

(3 UEWIAR A E HE.

27. 314" BRLL 7 IAREUE £ 7

28. TR EURAT 47 RGBT 47

29. p NFEBCAEW] XHERUEE kL (k+ DP — kP=1(mod p) . Jf t it 2% o B
30. MR p A REUEN .

(D177 +20 4+ (p—DP '=-1(mod p);

(2) 17 +27 + -+ (p—=1P=0(mod p).

31. A d(42),d (420) .d (4200) ,6(42) , 5 (420) , 5 (4200) .
32. SR EHA 60 HFHIE n(n<<10Y).

33. EH]

Z % = %a(n).

din

34. IEWI T B SE 2Rk 6 5L 8 4 )e.
35. # n NEEAEE, n>6,1FH n=1(mod9).
36. HEEH

D(p) = D16(p)+ >d(p).
p=x p=x

p=x

37. 3k 2.4,7,8,11.13,14 £ 15 R £ /07

38. (1) HHXTHM 2 f&/MEF (mod 29) ;

(2) FIFIL M 9x=2(mod 29) ;

(3) FIFAMLFM x°*=2(mod 29).

39. [f] 457" =1(mod 1002 X A%t? (X B 457,911 #FJ&2%k.10021 =11 « 911.)

40. 3K 37 19 12 M RAR.

41. WEH A poq AR EEqla? + D WE gl Ca + DI g |2kp + 1, 5 k RHEA L
42. EM#F a BEp B R 3.0 a + 1B p B 6.

NN
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E3IFE M &

3.1 WSy EEA R

EX 3.1 B AMBREEWNNES. WRA 0 E R HLE EEEND &
eSS A HIYEAICE a HXN AR B HIME—#E T b WIFRX AL (5L

D f HNER A BIES B 1) — RS £ f: A>B A iC>B

EX 3.2 WMPITEK a€ A LW fAZMITE be B ML f(a) = b B
fra vb, Bk b AICEK a W [ Z TG, S0 e f 78 o SE. I a M b
R .

B LB EG A PR TR [ VER T BA GO B G EME
—I. &5 B HIOTER A RERA A RS A PIARITE A REA AR A TR
A B IR R RGBS RES A WARDTE.

WAR A FIB AR E S IS ANES A BIES B 1B a8 58 1Y)
PRI AT DL, WS PO RE S RO S M) A A AR R A= AL XA,
Xeoo X Ay f BRNER A FIES B WSS, TR (ar,az,a,) »a; €A 1<i<<
n AEWU f Z FRIC R fCarsay s a,) € BB EAY T8 1 £ 70 R 5K

W f:A>B,f(a)=b. M1 (a, b) € f.AMFLIEUL BT f B BUE H 2F)R
GG GR A 7 B A RS LS iR AXB T HTES A
AL EITCE a WG EME—,. & (a.b)Ef H(a.c)E f, LA b=c.

EX 3.3 f:A>B. A/ A NEMICEREWS [ Z T MR8 584
Z R f EE.IEN R, B

R;=1{b|be B.ffffac Affif(a) = b} = B.
EX 3.4 & [f:A>B.g: A>B. WIEMEAT a € A #A f(a) = gCa), MFK
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WS f 5 g AR I f=g.

Bl1 A={a .as.as,a,},B={by.by.bs}. 4 fCa1)=f(as)=by,f(ay) =
flap) = by 0 f RS A RIS B W HAE Ry = (b1, b, ).

B2 A={ai.a.a3}-B={bi.by,bs}. %7 h(a,)=b,,h(a,)=h(ay) =
bysh(as) = by, W h A2 NS A BIEES B L X2 BETE ay sIEA
ME—. X#7 uCay) = ulay) = by W u WA ZNES A BIES B B, R
A PIICER as WAHRK.

A TESLS ARNAENES A BIES B MBUHEREA A F. T ]
ZAFREMNES A BI8EE B W LUE X204 AN[A LT .

T 3.1 WHRES A BI4EE B YUdEs | Bl 4 A4

iERR A.B 2AMESGA={ai.as.sa,}sB={b1sbss*sb,},| Al =n,
|Bl=m.f,g:A—>B. [ 5g RNER A 2ES B AR 245

((flay)sfCaz) s+ fCa,)) #~ (glay),glay) »+,gCa,)),
Bl AEE D I<<io<<n.fif fCa; ) Fg(a; ). B fTEar.az, -+ a, FITHK
ERAEIE R e — i ERBER S B RSP RMEE— D ouR It m Fh
AIREPE. NI f AU D7 A me . BONES A RIS B B ILAE | B
A~ EBRIEEE. |

Bl1 A A={ai.a},B=1{bi, by, by} NEEH A BEH B MY ILA
|B|'* =3 =9/, EflE

b f ff S ke
ai b1 b1 b1 bz bz bz bs b3 b3
as bl bg b3 bl bg b3 bl bg b3

MMES B BISEG A IR AP =20 =8 1 BTk

g1 82 83 84+ 8 8¢ 87 83

bila a, a1 a, a1 a, ar a

bz a, ap ax ax ap ap az ax

by | ai ar a;, a a; a; a: as
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3.2 FF Bk W Gt

ARG LR A R B A g AT e DU 45 31 e AR A

EMX 35 [{A=A N APEETCRa. WEH f(a)=a. K [ HA FHIER
BREF.ICH .

EX3.6 f:A>B. A R =B, UHK [ RiEsT.

WA fCa) = flaz)  HEH ay = ax, WFR [N RS

WA f IR EHoA S WIFR [ WG

ENX 3.7 & fRMESGAFIESBAEG & (b)) =a, 1R f(a) =
b R4 [TIRRBL f R ST

% [ A>BTH A FHES. 2L S MigE

f($) = {f(x) | x € S}.
B S = S, ()=, % S=A B, fCA) B fBRE.iCH Im f. 2K
f: A—>fCA) Jiist.

EHE3.2 fRMNESAFESB WU, I EE L ENES B RIES
A FRRUR

iERR ME X 3.7 HI

[t ={h.a)| a.b) € f}.

BN E W RS B RIS A B X2 R f RS
B4 BHENTED Y HaCAffiCa,b)Ef. Nii(b,a)€ [ BIXTT44 B
HRAICR b 76 WER T AR X 9S4 B mENTRb 1
JFEAGSEME— 1, T VS B PR ICE b A8 [ FE R R ME—.

BT f2MNA B WL, IrES A MEN TR e —EHRFE(a,. b Ef
H, NITTEEAS @ #RIIRAE (b, a) € f i e vl A MRS JC 2% T £ 40
ARG FLL fHZM B EA BEST

Wbi,a)ef ' (byya)€f A (a,by).(a.by)Ef. lT fIRBS,ITEK a
G IEME— B2 1Y B by = by LR UL RS A MAEEICER a X TR [ B
BfE— JIrLA fJEM B A L

ZE AR fTHR R |
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EE3.3 A.BREAMESR FHEEMN AR B WWHHMTEERMFZA
=|B|.

IERR B f RAMA BB 1yt RS B PR ETERE S A TP TR
fAEG . B PR ITTE N IREG — 2R mE B iR b £ A T
JAEATREAN H— " RS A mI T E N —E R THEA B P ITEAN,
RPlA[=|B].

fiﬁﬂévAvB %EBE%%’A:{al’azv"'ﬂan}7B: {bl’b29""bm}"A‘>
|B|.Bl nZ=m. %€ X f:A—>B

(b 1<i<m,
flan _{bm m<i<n.
BN A E|B 15 |

EE 3.4 A.BEAMRES WRAEENES A BES B B WA
=|B]|.

ER K f A BB BN AR f 2N A B B I e B 3. 3
|A|Z=|B|. f B0imess £ 7EE M 3. 3 EIEWI B2 B 2 A fRUsH, WA E W
JEN B F A (it RS E] Bl =] Al Wi |A| = |B]. |

EE 3.5 PN n TRESTA nl DMARF RS

iERA A.B Z2Wi i n oA A={a1,as,5a, ), B= {bl’bZ’""bn}-fIEll:
MA Z|B IS B A 5B TR ZEIES T —F—X—MXR. [ fEa 51
A n BEEE, UH0E (a0 = b Ja, ffEa, SEERA n— 1 B4, & H Ak
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4.1.1 K&

/'_f)‘( 4.1 A, 7A27""An IEIL:%%»AI X Ay Xeee XAn E/‘J%%%j‘jAl X Ay X
XA, E—Pn tKBR WL R=T . KR NEXEHFENLKXR. R R =
A1><A2><"'><Anv)rlUﬁ:R j‘]ﬁﬁ*%

RIZEAXB FRZIuRFR MWMIMAES A BIES B R, R 1yE Ly

{x | x€e A.Jy € B.(x.y) € R}.
R WESCH

{y}ye B,dx e A.(x,y) € R}.
RGO ER FANTW a 5o HAXRARICH aRb. W (a,. b)) E R KT a 5
b¥HXZRCHaRb.25A=BI.RHNA FH_ITCKR.

Bl A L REEESZ ERYNTFXRR”H 4<6,(4,6) € L. 6,4 € L.

B2 LIAARBES NIENTHES. S M PR IR . 4M2,
2.M 4.,

My Jk € Nffi x = k « y.
YA xeENBA OMx, xM1. % peN H p>1, 0\ pMx SHEH x =188 x = p. 8
2 p R REC R x M 2,0 x HETER.
B3 SRS B T OTR R AR R L B B R R N e &R
R={Ce,y [l x|+]yl<1).
EERZE 3 HhiE R
XPLGBRGS f: A>B FIAXB FI"ICKRR,
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f={(x.,y | x€ A,y € B.ItH f(x) = y}.
R ={(x,y|x€ A,y € BIHxRy}.

Va e X Dy = AT R W& X DrEATE f

| LR (x.yD € (xay2) € f W y1 = vy MTE

R EPﬂﬁEﬁTﬂ—:XOGA’YM)’zGB E.)’l#)’z i (xo s

Y€ R, (xosy0) € R.JFTLA, & FR XA 82 B

SIS I SR i & S WA & T A 2R LE e id

! 7 e
HTF 6 R A 4756 5 R thy AT DRI 40
B S B RS A LN T R A A X
HF -
& 3

1" GLREEAD (0,1 ER;
2" (AYHEAD IR, W ERM(x,y+ DER. (x +1,y + D ER;
30 (AREEEADR B A Rk A 17,2 rfs 2B LL T R 4L AR

4.1.2 REMR

EX 4.2 RIEALMEKR.
CORXTF A EAICER x A xR R R EB R
WX T A EAICER x WA x Rx UFR R 2ARBRI:
XA x,y€ A IR xRy WREHEH yRx , UFR R JEXFFRIY 5
XA x, y€ AR xRy, yRx REHEH x = v, WFR R J& RIFFRAY;
MEA x,y, z2€ AUR xRy, yRz WReHEH xRz . WFR R 2 4&EH).
MIXAE B AT A B, — D RR R ARAH R, A —E A
AR BBCHERT . X A A& BN X R AT REAE A A TP — 2T E x
8145 xRx J87, Mo —2EI0 R x i x R x o7, HIROCR R SO FRPE AT S540) 4
BORRL: AR x#y H xRy WA y R x.
Bl1 FERFRS={a.b,.x,y. z} L@ XWITHITAMES 3 L e
/% Rl ’RZ 7R3 :

Ol = W N~

xRiye=x 5y KM,

xR,ye—=x thy K.

xRy ye= x IHEAHRTZ S y — D HEEH.
Ri EHA XM, R, B2 ANHRH, Ry BEAE AR ARA A I, X&HH
aaRsaa TWjab Rsab.
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B2 £ FEXL Ri»Rs,Rs:
xR ye=x &y HTH,
xRsy=x 5y #H —HHEAES HIZK
xReye=x 5y 4.
Ry JEATFRAY  Rs EXTFRAY . Ro RS2 X FR A& X FREY
B3 7> L R:»RssRe:
xRy x 2y WIHIZ .
xRsye=x J&y T,
xRoye=x 5y HHFMFLHF.
R; Fl Rg #RZAL ), Ro ANEA LA, #1U0 aaRo be , beRycd ,{HIE: ab Rocd .

4.1.3 XRAEMRTR

ﬁﬁﬁ?ﬂl‘]ﬂi%ﬁﬁﬁﬁi‘%ﬂ? AXB LFIKEER,
= {(x,y) | x € A,y € B,xRy}.
KAt %%Wfﬁl‘f?ﬁ’ﬁ%ﬂ“ﬁ/’t HIPF VU IPF ISP
W R ENARERASIHRESBHXR. P A={a,as,van} B=
{bisbys=++sb, B XHE M= (my),
[0 Ha; Rb; Y,
i = {1 % q.Rb; Y.
PR R BYRFHRE B m X n FEFE, RISCRF S M 1T 8ms 8o 2 & A
S B TR DAL
1 A={ai,as,as;},B={b1.b;}.RIEAXB LKA,
= {Ca1sb)s(ai by, (az,by) ).
R R AT M J& 3X 2 4,

M =

1
0
0

O

B2 RZS=1{1,2,3.4) FKL R, xRy x<y,R R RIHEM & 4 [
Jr .
11
11
1 1)
0 1

S o O o+
S O = =
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M TH C R AR A A L TARES A ERRRRNALRE R
=B A A B FTX N R RE M X AL BT A TR 1L WAR LR R
BB R ABAK RIS M X AL Er A TCR A 0. iR R R BXFRIY .
LR RHE M OZRFRH . WRICR R JEOFREY B ATER R M vh i~
jHm;=1 (Al m; =0.83(FH LY i #j Hﬂ'amzj cmj =0. KR R MLiBELE
KARFHERA G E .

KABFRERIEARES A={ar,az.a,) EIWXER R A—1 A0 E
FR k. HARE TE%AA A TCER I — R PR G R0 Wk aRa; R4
MEE S a: BR IS S a; B—A TS0 W a Ra; JWAESS S a; FE—4H &
AR IRER CFR A B

ABRES A EREAT R AT LU R R RN . 5 AR B B D 2 i H 1% ¢
RIWPERT. AR R R & AR I 2 KRB R4 S5 A — B SRR R
TR AR ARG AR A R CR R BXFRI . a; 5a; RWADAR
EE R a; Bla; FEIGIBAMN a; Ba; WA KK WER KR R JESFFRI
W EAFZ S ar Ha; ZIL N a; Ba; HEEIIBAMN a; Bla; —EBAIK. 0L
KR R BEEN N a; Ba; H5ERBHZEAIE B2 a; Bla; —EH6—5KH
AR (E 4) .

A ()

KA RIEXTFRE KA REERAFRI

W/ 09\0 /\

KA RF AL KERZEERM KEREAERM
& 4

4.1.4 XEMER

MES A FIEA B XRR ZE AXB —TE. LS Z RS L8
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LB R A2 AN E AT B ESICR R b

EX 4.3 o0 Mlp, EMEES A BIES B BIANKFR. 00 Fl 0, fEN AX B K
FHME R 01 S0, JATKR 00 /INTEHET KR 02, FFICH 0102

Wk 01 S e, H 0170, JUFRKR 00 /NTFRFR 02,3180 0102,

AU AT DL L =8>

WANES AL A TR AVC A, S U A a, €A a, € Ay IR
201502 I 0120, , B LL 2] 1, 4 xply,ﬂﬂﬂz‘ﬁ X032y . [FIREH , 01 <p, B] LLZ]
] 85 XPl)’vl)_l'J‘/‘Z‘ﬁ XPZYa#HﬁE xOGA,yoeB.ﬁ% Xo €71V H X002 V0.

EX 4.4 0050, BMES AFIESBRIPIDRER. ESCHER 01N e
o1 Uz, 01 35

x(o1 NN o)y xp1y Hxpzy,
x(o1 U p)ye=xpy ﬁxpzy,
X0 yS=>x £1y.
o1 o200 Uz, 01 430 A 01 5 0 58 TF K 01 HER.

BlL o100 BIEBES ERILRRENIE LN x0 ye=x =y, xp y&=x

=—-y. kA
x(pp Uoye= | x|=1]y].
B2 SBEES ERIRR o0s 00 EXITHIHN
XOL Y X =Yy X0y X Y,
HR-2,
x(or N e)ye—x =y,
xXpyc—=x <y.

e AR TSR (UL N~ )k S AGIE 5L AL T LU R B B 516 2 1
MNTTAS B 56 i 50 1206 2 i as SRR, (ol ansg et o0 N o2 = 2 N1 o0 U ez =
e:Ups & EH 0 U Uy = 00U Ues)» (01N02) NPz = 012N 03).

KRB REIRAIZ T - & s B A Az

EX 4.5 0 RMES ABESBRKER.00 RMES B RS C KA.
MMES A BES C KR 000 EXH

x(py o Py fF{E z € Bffixeiz, 20y,
FHFRHN 01 Fl 0 IERKER.
Bl1 R.SHRES A=1{1,2,3.4,5) LIYLR . Hp
R = {(1,2),(2,2),(3,D},
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S = {(133,)7(295)7(391)7(492)}9
AR 2,

R-S=1{(1,4),(3,2),4,2)},
SR = {(1,5,(2,5,(3,2)}.
ReS KSR #/EA LKA AL RoS#SeR. ] WA s 52 AN il I 38 e
.

FE 4.1 CRE USR5

IERR % Ry BMES A BIES B XA R, BMNES BEIELGC LR,
R; MR CHESD KR BRATEUEH R (Ry°R1) = (R3°Ry)° Ry JEIE
Bl Rso(Ry°R)C(R5°R)R,. MR a€A.dED,(a,d)ER;*(Ry°Ry) AR
KRG MIBEE XHAFTE cECliCa.c)ERy°R,,(c,d)ERs. X1(a,c)ER,
o Ry RIGE WAZ B E LIAFAE bE B, ffiCa,b)E R, (b,c)ER,. HATI (b, )
€R:,(c.d) € Ry HHAE—E EMRE SURHAE c€ C i3 (b, c)ER, H(c.d) €
R: M (b,d)ERsR,. Fill &5 (a,b) € Ry 858 1E—i, HIfF1E b E B, ffif5
(a,b)ER, H(b,d)ERs°R,, TH(a,d)E (Rs°Ry) Ry . HILIEH 1 Ry (R,
R (R3°Ry) >Ry . [AFAMHE(Rs°R,) R CRs°(Ry°Ry) . HESHE KRN
JXFFRPERS

N

R3 > (Ry° Ry = (R3¢ Ry R;. |

MAXRGRATLE X KR R . R'=R.R*=R°R.R°=R**R=R>

R R = RYTR = ReR" oo, TR A MU LR 0125 A5 PEAIXHERT m 0.
R" = R™ - R"™.

EX 4.6 RIEEFA FHER ARARR REWHLELT =5

1" Ry HARFERT AN B RE AZE M SRR 5

2° RZR;;

3 T EAEIERAER Ry R R<R, L R, <R,

HAFE Ry & R HxERAE.

o B HE R R R PE PR 6% R HRA IR R/ N R R
EIE 4.2 R %%%A EWRRENES A LI XEAR sa1.a.€ A,
a1R'a, <= 1 n >0,a,R"a,.

R™JEXAR R MEEAE.

R EOCIEM R LS. IR a.b.c €A aR b bR "¢ JRALFAE m .k
>0 f# aR™b,bR*c. HEWFRIEXH aR > R™c, Bl aR* "c. XU aR *b, ff
PIKAR R AL .
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FEH R<RT . W a, b€ A, aRb, PAEF =& aR'b. fFLL aR b, )\ R
<R".

BIGUEM R 2 E R ME/MES KRR . AYRE P 2EE—"E & R g
WHRRMFE c.bE A aR b IBLAFAEBERANWEN n. ff cR"b. XS ULAFTE
% n—1 /I\ﬁ% A1sAo s sy eA?{iﬁ%

cRa,, a,Ras, ***y a, sRa, 1+ a,1Rb.
BT R<P. B
cPay, a\Pay, =5 a,2Pa, 1, a,.1Pb.
Ny P LA P, T R *<CP.
Zi b R J2 R nfG AL i

FEHE4.3 RIEALMEKR. [, EA FMHEEXREIXMEM a € Asal ),
R'=I1,UR E*AR WBRHAEL.
EE 4.4 REALWER. EL A LHXAR
R = {(y,x) | (x,y) € R}.
R”=RUR &R WMHRAE.
iEB BT R'=RURZR.BHR R<R".1% a.bE A, aR"b . 4
aR’b<= aRb 1% aRb
<= aRb 1% bRa
&= bRa % bRa
< bR"a,
RVEXTFREY. B P AL S R WIXFRIER . W aR"b, B aRb =X bRa , A 40645 aPb
8¢ bPa. 1T P X Fk 56 &, aPb 1 bPa A% WEAS 1% 7 &6 G 4 ) aPb. M T
R” <P.
5 LA RV R BIRTRRIAIA. 1

1.2 F ok &

EX 4T HBH A FWER R ALBERRMEES A LINENXER.
M R BXFRIERN bRa AR AFAIFR a 5 b B SE. 1 R BB RPERES A thiy
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BASTER @ BT H A S il R M EEIEA R @ 5b 56, b e S0
a 5 Fhr

EX 4.8 REHEAA LWGHXF AES A PIEATH e ULl R
AP a B AR TE R L B

la] ={x|x €& A,aRx}.

hF a Ha Fia€lal i la ) BRATHE a iR HIEHE.

EH4.5S REHEEA LWGHLR.

U TG A PG e, b [a]=[b]. 8 [aIN[b]= T

2 Ulal=a4.

UERA

U WA A PIOIEEIEEa Mb.3H aRb 5# a R b.FIHLIEH—.

JeA aRb (AL i1 R AGXEFRYER bRa . AFI x € Lal. B4R aRx. FFET R 1)
e A8 bR M) x € 0], ittt Ca J=[b]. JEad ke (K x € [b]. B bRx.
th aRb B R (13RI aRx M) x € La). XAt (b 1L a AR A 1 55 X R )
SO BRI al=b].

P a R b ot oL RLaNLbI= D IRALEE x € LalNLb]. B x€ [a]
H x€[b]. m% 24005 LU aRx FLbRx. it R MRFRHE RIS 3P 3 aRb.
SR I BOR T A6 [aJULD ] = 2.

S5k T T 1 B 0 T3 I — 4542 R SO 0 0
BB R A AR

2 fF e € ULad o0k a0 REANGHAEITH . AUEE @ € Las].
iLa, 1 A BFH# o€ A i Ulalza.

R AEI @ € A, 8% 0y € [a < U Lo i) A< UL,

girma=ULal. 1
X 49 A RIS IR = (A Ay Ao IR
' ACA1<i<k;
2 ANA=J8HE A=A 1<iFj<k;
3° I_:U1A,-=A.
MFR o/ ZEA A B—1 %5
AR ES A BINEM KRR HNWENRES(LalrlaC AR AW
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— AR5y B A XTFRAR WRES.
Bl ZZBEBES. R, & Z K n FIRKER, X, yEZ,
xR, y&=n | (x — y)&x = y(mod n).
AR 2 Tt MR R BA A Rt SRR L T L R, & Z B
%%\3‘%% [O] 7[1] sttt 9[” - 1:|IEIL: R, Efﬁﬁi%%éfn‘[ﬁ%ﬁl‘%@

B2 REEHESC EHLR. w.,veConwRve=|w|=[v|. B R EC
RSN IR AR UL O g RO R B E TR SRR S e ] 5
H, BL O SR LG BT TR) O B 232 55 6 ZR 0 0 Y A BB A5 25 IE S8l [0, o0
PR ERAERTCEE G X O RS S 2R B — e Rk A .

B3 TEFHJLT T, A RS TP BIEA SAES . ) — A BIE &
R sl e i 2 ) — BB T 58 e A o IR 2 sk A LA TR 42487 X il
“RAETRFRIEFEMRR . P E R U B R — 1M 2L

TSR —AN T U] [T 2842 BfG L 451 b 3 R 4 /) Thi 22

>

F53— A BT o IR 2 R B T A T AT I 2 1 Y

f. TLART TR AT BL 56 2Rt 26 25 . 0 AR £)

U BT A R — Nt 0 A 1 IR0 T I — f
-

=y

N

L. Q

BT I H S A 5 28 a] LA 2 4R 5 B — 4l
gr. B g — AN R 3t REA R X 1 1% 32
=R AR

T 4.6 ARBETSELR.I={ALA A, B S
bR A BRI EER A ERRR XLy
€A,

XRy<= fifi—A i ffi x € A, I Hy € A,

NXZRE R BERA LHENKR.

ER /= (A Au Ay A ) RIS A B— A5y A= U A e
B XCAMRFHE—Diflix€c A AR W& SCHIXRe B R 2R KRB IR x,y
EAXRy AIFE— iffix€ A, FFHyE A T yRe. R EXFFRAG. LUNE x,
v, zE A, xRy, YRz ,BIfFAE i Flj ffixE A, .yEA,,yEA;,zEA; B4 yE AN
A AiNA; BAEE R o & A F—DR150 NTHEH A=A Hx€ A, z€
A =A; 133|xRz. R &%,

L5 LAY R ARG A BINSEM X R EfE MM BES N o |
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TE— MG FHAIR D 208 SO PR 5 & T RE 23 77 2k ) — A%l 5. il 4
A=1{1,2,,9}.7F A FEXKRAR, Fl R;:
xRiy&=3| (x —y),
xRyye=x 5y M B Wyl —51
Horp

B = .

1 2 3
4 5 6
7 8 9

Ry FI R, ¥PJEEEA A LSRR ENMSENIEN

(1] = {1.,4,7), [2]={2,5,8}, [3]={3.6.9}.
XEFFRATFR Ry = Ry X2 PRI 737 AL S5 S50 56 R 7 BE S A ot B2 A
) FY

PR R IEFI—REEIN LR,
4.3.1 O

EX 410 5 A LA SFR LS RMEELES A LR T
R.BWMESF. RS AME LD e SERSFE . ICE (A, 0.

Bl 1 SHEES R B0 <<Fl = KR FTF. (R, <O FI(R, =) ZEHB 41
JPEE.

B2 HEHAES ENRE 2(E) S D XREIETTF. (P(E) . <) Fl
(P(E),2) B 5.

R EHEABA LT a 5b A PR ITTE. W aRb UFR a 50 &
AR R B A RMERMA T BA TR S A SRR, B R 1 RHR
PEAL W a 5 b &AL, b 5 a R0 L I 24004 a=b. i1 R &%
PEFL W a 5 b 0T A . b 5 ¢ 0] AR B4 a 5 ¢ S0l eaeHy.

—guik JEAS A TARIATTE, AT — & T LB . ] Gn 4 i
PE) FR S RFRZT T BEERE RS BN EA T SHUE RN
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e | RNy AR
4.3.2 %M

EX 411 o ZEFGA EWEST. Wk A PMEEPIAICER a b B2 AT L
B B aeb 8 boa /A — DAL IR AFR 0 i EFBTELERF. (A.0) PRk
R

FTHEF) 1 A (R,<0O AR, =) BT 4.

(A, 0) JEEMFEE. AT aeb Frmaeb Ha7b. E A" Fg e’ a;.b;
€A I<i,j<n,(ai,as,*»a,)p (byyby,, b)) L HA Y N =&z —
JOT

1" (arsazssa,) =(bysbysrib,);

2’ allabl;

3 MEARE  1<t<n—1.ff a, = b; , 1<<i<<t, Ml a,10b,1.
THER o' A" RS

EEm U o AR UG IR (ar s ass a0 (byabysea b)) R4
MiXEPE/‘J 10,2030%&ﬂu*&tﬂ alpbl‘ Iﬂiﬂ&m%(bl,bz,---,bn)P/(al»az,"w
a) W bioar. 1o WRXFRMER T ay = by NBLIEAA T 2.3t a. = boseevsa,
=b, BiCarsazssa,) =(bysbysey b)) LA 0 JEROGFRIN. G bW o jef%
BEY. W Cay s ay s aa,) P (byybysssb, ) H (b bysoib, )P (crycyarsc,) B
W Caysasssa,) e (crvcysrae,) R Carsass=va,) 0 (byybyssos b)) 8
S 17,27, 3 AT — AT T (by s by sees s b)) O Cerseaseeye,) s R,
(2) . ()P —ZK ML

(1) (b1sbysssby)=(ciscasrsCu)s

(2) bipocy;

Q) FEARE v, 1<v<n—1.f#i b, =c; , 1<i<v,M] b,+10Cps1.

ﬁﬂ% 1°Eijﬁﬁﬂj:(b1,bz,"wbn){o/(cl,CZa'",cn),JrlUi‘&tH(al,azw"’a”)
P Ceracysmeye,) TR 2 s Bl a1 0by . X (byobyyers b)) (Cracasssrscy)s
K%(l%(Z),(iﬁ)%K%ﬁEfL%ﬂﬁ blﬁclaﬁﬁ/é\mU?ﬁﬂj auaclay\ﬁﬁ(al’aza”'a
a) P (crscyseese,) [AEL IR (DB 2) WA B ECar azsva,0) 0" (by by
sy b WA DI [RIAE R 2516 . P R 37N (3) il i 0. i3 371 (3) i
vaoH v+ 14 ai=bi=ci 1<<i<v,H a,.1 = b, 1M b,i10¢,41s NI
a1 0c, - BCar assa,)e (crvcosrrvc,) TS 3 WM. H t<<v+1
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Afea; =b;=ci 1<<i<<t,H b,s1=cie1sa,10b1. NIl av10c,00- Bl Carvas,
@, )P (Cracy ey,

IER T 0" A" AT . S5bR I 0 JE A" BT kil A
FRMEEMADICE (arsazs s a,) by by s b)) FRETT LB . X HEA
¥ n AN BN B TR BN LR RIAT . P A B R a2 by R 0 S22k
Y b ar0by B bioar IR AFMBAGH Cavsass+ya,)0 (bysbysesby)
ﬁ%uﬁ7b27°"9bu>10/(a17612""961,1)‘;“]% a, = bl’ﬁlg/la&ﬂ]?jﬁg—l:icttﬁ%:
MNICE ap M by — L AR a1y =b1vas=byva, =b, (<< a,«175b,+1»
WA a1 0bia M bPa o BESREH—, i Caysazsva,) e (bysby,-,
b)) FH (b1sbyseersb)pelarsassa,) . BJGWRWNHITF n AR ITCRES
& B Carsazsesa,) = (b bysey b)) KIS Carsasssa,) e’ (bys by,
v b)),

1E A" FINEE SUEMETT o O FIUF . EAETTEALREE th R — A W

4.3.4 RRTSHNT

EX 412 (A.0) HERFE . ye AR xoy. 3 HAE A PAIFLEILR
z {13 x0z, zoy JUFRITTE y BEHITER x, WA VITE x Hon R y el i fE
XQoy.

TETR I P AR AR IC AR Bl 5 AT R AR B TR AR
AICER Pl BN 5B P 4R (R <O o B U AR RN A0 I A
TCR WA TR P

EIEA47 4 ARAREGH.XT A FRILRa . WMRH bE A fliffach,
A8 2BSRAEAE b AF apb B a (R HITE —EAE1E.

B (A0 NPT a€ A fE bEA Hap b XA PIFATREN:: b
fa EEHICHE  acb. B b = b BT ; b RJa MFEHICE AL b€ AL b,
b fiap by by 0b. X BABRA BT REE: b J&a M HHICE aob B b = b,
RIAT s by AN a BFEHITCER AFLE b7 by 1 a0 by, by 0 by AYER H b, 7 b (ANF
by =b A by0 by ZEH bo by FHIN Ebyob. it o BIRXFRIER by = b. X5 by #~
b ¥ JE A

WERFANT—EARARITTR o FERIDTR . LR R nl IR AT T 25, 7%
@J%BE?@J{ bisbssrsby,s) uE\:EP bicA ﬁﬁ_aﬁe bnﬁbn—l ’ bn—nabn—z LA
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bzﬁbz ’ bzﬁb1 ’ blﬁb 7]3% bl ’ bz 9" bn v%WWEZ:*HIﬁJE/‘J Ji‘?jfg A %ﬁlﬁ
LETE. TR BRI FENIZME aob; 7 H b J&a WEFITTE. |

XA E AT DIE A RES A LIFRR 0. A PR IR a B K
AILRDbfliboa. 83 a fFEEERITE.

B, CA, 00 BRI ITFE. A NARES . A RN ITER a BERAITTER b H
boa,s3 a FEHIHENITTE.

Bl1 Z=1{1,2,3,4,6,12}.Z LRERXREIRSF LR LR 1 T IIT
FH2,3. 90K 2 WEHITCE N 4,6. 0K 3 MIEGITTE A 6. T K 4 M 6 BT
RN 12. 0K 12 WhAEHITER.

EX 413 (A, 00 BHATFEXNTES A PHILE a, MWRAFIEITTE b
fi15 aob JUFR a FEBT P EMRKTT.

WRAFAETCTER b 15 boa  IFR a JEE5 P EE RN TT.

MR B 4. 7, B BRI P 4 1T AZS i — 1 B 36 (B Hasse BD B EHW
MR P O R 2 R X FRAT TR A 9838 40 e 4R B A5 R >k O . AE X A~ kv
I BRI e B I tl/NT . AR oo R W E 2 BoE 2B i oo
.10 ML BER TN TR.

B2 A={1.2,3}. 7 FHE (P(A), ) # Hasse K K 6. (1,2,3} 2K
JG» D JetRk/INIT.

{1,2,3}

{12} {13} {23}
2 }‘@ 2.3} W
Y {3}

1 {2y {3

¢
6 & 7

B3 C({{1).42).{3}.{1.2}.{2.3}.{1.3} } . ) JEaB I P f . E i) Hasse K
B 7.41,2) (2,3} (1.3 AR KR IC. {1}, {2}, (3}ARIEMR/NIC.

B4 B={1,2,3,5.6,10,15,30}. B 5 L 18 bR o RAY BT I 4E (B
) BRI 30,4k /hIE 1. 3 Hasse &[4 8.

B 2 545 4 P P A TEARAA R B Hasse & X RBI(2(A) . S 5
(B [)JR4E HAR S SORTE] AR EATI P 451 58 4 A ) . AT T4 A A [F] Hasse 511
PRI SRR R e [ A 1
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5 ({1.2.4,5,10} <0 ZFB4-F4E B W Hasse FRE—K8E (K 9. AXEFR
WA BRI — M P4 2 HAUS B /) Hasse BlJ&— 2k 4.

:
> ;
2 5 ?

4.3.4 RRTTS®R/NT

EX4.14 (A0 PE HES A PROCR G T A PRI IR Y
B yox JUFR x KCAL0) B KTT.

AT A PEATTR y A xey  WFR x yERANTT.

) 2 tp{1,2,3} &Kot & /oo, ] 3 th It koo /e, ] 4 th
30 JEEKIC. 1 Jed/hoe. fi] 5 10 Rkt 1 /.

N1 A R RIS CR T K AR

EE 4.8 HWHITHEA, 0 MR ITU M KT,

IERR HIBGIER:. % x B PR CA . o) W KRIT. RBCEAZCA . 0) IR
TG MR ICHY & SCHAFAE yE A xpy Bl x7%y Hxey. T x 2(A, 0 BIIRK
JC M T ye A A yox FEN 0 BISCFRIEHED x = v, X5 x7y & AT
BT LAHR 53 Fr 4 1) Fe Kot @R Tt |

EIE 4.9 HFEA.OMRRITEZAH 1.

R E P ERA—EA AT MR (A, o) Fe kot IF HARBE x. x. € A
R KIT I AR IR R ITCHYSE L. 1 J2 e RIT W T A HraE N ITER xR x
=Xy A x20x1, X X WRERATC T A hREADITER X FRHIE x = x1 B xi0x,.
FHE 0 BB FRYEHE 1 = X X UEHT (A L o) A IR RTTH i kot RglA — 1. 1

EH 410 A NHRES FAFEA O FFERATC, FHAE (A 00 ]
A—RIC.

B & x (A0 BYERTT, e 4. 8 Hl x & (A, o) IR K TT. i B
W2 AN AL 0 A —DRKTT xo (Fx). T x BERKIC, A xoox, JEHEH
Xo0x. X5 xo RMRITTHJE MO WHIZBECA 00 B —PMRKRTC.
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PGSR % x JCA 00 BYME—RTT, FRATTEHER] x W2 (A, o) iR K IT. AT
BAES ARTTR y(Fx) . Bl y RRMAKITC, WAFAE yi € A [ yoy, . AR -
oy = X B E] yox A yiF x4y WA IT NTITFEAE y. € A
Vo0 y1 CBER yo 7 y) KB SCHPRME I 45 yo = x JBAMN yOy1 . y10y: Fyox. #
Vo FZ X JBA Yy WA KIC, FATE ys € AMf Y20y CRIR ysF Y1 ys7Zy)seeeees
BAE—EHT T ERE] yioyesys o BEALEMWEAMEIRITR. T A ZAHR
B X I BT RETC R M AT T 25, TR B R D A k. i Ut 7F7E is
yieyirr H yivr = x T2 A

YO Yis YiPYas ***s Yi1lVis YiPX
fEH yox. iy BRI S R OTHYE SR x JECA L 0) BRI,

Zi oM IR TER NP AR (AL o) AR OROC S HAUS (AL 00 A — AR

1

JG.
MFEETT i ] PLitig i N SR/ 56 2453 R B Z5E .

4.3.5 EFRS5TH

EX4.15 (A, 00 HEAITFHE. M ZEA T4 a BA PH—AJ0EK. WX
T M L EICE m G mea JUFR a 2FHEM LR,

WRXS T M h TR m &5 AH bom,be A WFR b M THR.

£EH5 AMNEETEM A—EA LRST R A LR TR WA — e
— . flhn<{1,2,3,4,5,6}, | ) EF T BN Hasse K& 10. F/h T2 1, ok
KIG.4,5,6 B KT, FH,.2,4) 0 EA R 4, 41,3 EH 8 3 fl 6, 74
{3, 4} L L7

— e ) b AT SR FA TR A [ A AN K s AT DGO 1 S B/ R

BRR P ENTE AT

1
& 10

EX 416 acARANTEMB LR R TE M B8N EA x 1
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fapx, WFK a M g/ ESR.
be A A MTEM BT URMTTHE M DT x A xob, WFR
b M XTS5

1.4 £ 50 %

EAMFRE R E LGB N B R . S TAIRES  ATHESG W ITR
ANEOR AT FE & TR A XA IMEATAE 1. 3R 177 2R — Rk iy
T3 1R LA WA G RIS 4 /DN X 5 12 20 A B A G R T R 45 #

EX 417 WRIAEENES A BIES B AU IRamES A 5E5B
Z#%.ijdh A~B.

Bl HELSN={0,1,2,}, N, ={0,2,4,}. 5 XWE f:N—>N,,f(n) =
2n, f JEN N E] N, [BURF. NI N T N, 2531

ERTAHES  PE)RITAEA BN . £ 4 HNERERE 2(E) LW
—MEEN R X FEIR A€ XE) AFERS f: A>A,f(a)=a,. 0l A~A.
L 2 B H R R AVB,.CEP(E), A~B, B~ C, EIfF1E U . g, Hrp
f: A>B,g:B>C JBAG MY gof: A>C G it A~C. FHKR RN
Y. R A BE P(E)  A~B BIfEEXS f: A>BJIBA f By f1: B—~
AR 8 B~ A B RIENFRN. 28 DRGSR R E 2(E) SN

FISEH KR MBI 86 HATEM KIS ATE— N EM R RN ES
SR

441 BREEETRES

EX 418 H-AHARBESIWR 10,1 ={0,1,2, -, n} FFHIE G I
BRES =8 O WRARES ARARESHWESTUMERES.

WEREES A 510, n [ 35 WIFAEXUN f:10,n|—A.f(D)=a; . B) A={ao,
arsazsesa, SEA RS IF Bl LZEAS AT B 200 - MeEs ok . I A R
LGB U ERTR Mok IR =R %E N 0.

LA RESARESEN I THRES. XEWN A, B AARESGHACS,
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WA | AI<<| Bl . EAIZ A 0] BEAELE RS i A B. AT IR A& ik A X 4
PRI HifE ] 1 N, CNL{HJ& N, ~N.

EX 419 H5HRBERGFHNEGUBATHERES.

A BREEA Tl BOCBREE SN AT B A AR T B SO A TR 6

TG A SHRBUEES N={0,1.2, - 34 IR LIS f:N—A,L f(i) =
a;isA={ag,sar az,} a%Ljﬂﬁﬂﬁﬁﬁ%/ﬁ\ﬂu@/l\iﬂ*i%zﬂ@ﬁ? Eﬁk@%%
I o .

FHIE— AT A BT

B2 0, ={x|xeERO0<x<1} B—PAHESLS XEHN C=

1 1 1 1
E’g,“";,.“ C(Osl)vﬁﬁ fC9N9f(;> -n 727f7~Ell:XX%Tj'9ﬁj( C’\’N,C IElé_‘

TROGHRAE A AT (0, DAVEA RS
B0, D A BTGB AE S (0,1) = {by s byseeey b,y oo}, Horh

by = 0.andn-dy,

by = 0.9 asm oy

T d=0.d1dy++d €0, D, Hr d;#a;,0,9,i=1,2,--. B d,#b;,
AT d @ {b1sbyseeesbyseh = (0,1, F=AF I 80, D AT RER AT EUER&E A
MIER] T (0, D BA T EES .

ATDIERT 0, DS 5 I8UE S R 553 IEW]

AT 11 3K 3505 AT IFIX [ (0. 1 i 45 B K R
S B 0 0 FH T BRI 1 e A e 57
SR A R A BR 0 15 20 B AR 4 T I8 9 1 o

0,1
S AN B 05 | 2 2 45 2 [ R oY
A BRI S o XA S SR IR H B DA T RE A8
R0, D E] R BB 500, D5 R BA A
IUEZ RS TN (S

4.4.4 KN
EX4.20 WURES A SEEB M THEEHR R B XBACHAS

& 11
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B, It HL A B <B 1y#.

mME A B HALBWFR A<B, 3 Hit A B3 <B (13

BN, HAREUE A NCEEES R, H N~NL A SREUE A N A A <525
A RIFE M. XK NAR LA A<

TE411 (A RES ANTEE B2 APNENT 2(AHH AL
P(A).

iEBR 4 f:A—>{{alla€A}.fla)={a}.f WA T A~{{a}|a€ A}.

alla€EAYCP(A) B A SP(A).

B A~2CA) AFFERUT g: A—>P(A) . RATIES A ICEMRFIZ.
V\ljﬁﬁiiﬁﬁl\jﬁﬁii W a€gla) MK a ﬁwﬁﬁﬁii,%ﬁmmﬁ%ﬁﬁﬁi A

={x|x€A,x€g(x)} Al BRRefRINBM A BMES . E-& A W—1
?‘% BEP(A) .l T g 2l fEE be A fifh g(b) = B.ﬂnﬁ%ﬁ/l\jn%i b &M
RO N b€ g(b) = B B MR S P AE R SO AT A SRIZ b
JEAMRILGY . WA b g(b) = B.ix 5 B & TRIMNT I 51A B 55 AH P i .
RAlL R A<2CA) . IR RRTELE A SP2(A) 55 A<P(A). |

EE 412 LEMNLE KR SRR

IERR XMEEES AN [A>Af(a)=a. X ACA, TR A SA.
FIASEC R R M. W A <B HB < C, BN f: A>B, , Wi} g: B—~
cnﬁ¢3£$¢m;c%gmn:QCf“g%M&%Mzﬁﬂ%wMﬁyﬁ
A—Cy BT H C.CC. TSI A SCOXmh R it % R 2

T L ECC R TR, O A <B.B <A, BIEAER [: A—>B;,
Wit g: B>A, . i BISB, A\ ZA\ifii A~By.B~A;.% g(B))=A,ZA, =

A. g: B,—A, j‘jXXET M Bi~As;. ﬁﬂﬂ#ﬁ%ﬁ{E/J{g @E’fﬂj A~ Aw%ﬁf&l
GF h: A—> Ay JBA T HN T IO -

h(A) = A,, H A, C Ay (D
h(AD = Az, Hi Ay © Ay (2
h(A) = Ay HH A S Agg S
h(As) = A5, HH As © Ay 4

Nt ADAI DA, DDA, 1 2A, . HDOF2EE h(A-A)=h(A) -
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h(Al):Az_Ag.ﬁ:%ﬁ

A-A ~A, - A )
HI (D FIDFFH] h (A, = As) = h(Ay) —h(Ag) = Ay — As. TIEH
As — Az ~ A, — As. (6

AR 5, 288 C= A NA N NA, L NA N AEBEES A T
2 a AW PR AR
1" acA;,i=1.2,,flacC;
2" a€A, ., —A,,n=1,2,-
BRA
A=CUMA-AD U A - A U (A, - A U -,
A= CUA - A UA, - A U A3 —Ap U -
(5, (6) 5543
(A-AD UA; - A U~ (A, — A U (A — A U -,
Eﬂﬁxfxﬂgfffo:(A—A1)U(A2_A3)U"'9(Az_As)U(Az;_As)U"'-ﬁ%X
—4%ﬁ39%51f1:A9A1»
f (a) = Jfo(a) ﬁﬂ%a c(A-AD U (A, — Ap) U Tt
' la fifa € C U (A, - A, )LJ(Ag—-A U -
AHER Y fr XS B A~A, . Fiil B~A, HfEth A~B. ?JmIEEU%TEZH’L‘aé/% 30
S FRPE.
5 PRSI R R I PR R i

4.4.3 ERREAR

EIE4.13 FDIREGHEH — DT HOCR 4.

ER A BRTRIES . BREARTE FE ac A LS A {a ) IRTR
H£E P, UFE a, €A {ar) B a.Far. {ar, a2 ABNTFHE A {a,
ar RIS M T N L. 58] S = {ar.as. a1 R A BITEE. i),
a; 5a; FHHEAMEL B2 S HURITCRER A BT EOCR T4 . 1

EE4.14 BIAERESHSEACH—PE RS

R A RS g 4. 13 MEA — P BERTH S = {ar.as.
o) FYTERRS fA—>A—{a, ),

a aec A-S,

fla) = a1 a€& SHa=a;.
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fIERUSS B A~A —{ay}. 1
HHAS 2 B RE SC 4. 18 A LASCS A — AR A AR - R 2 3 Aok >
B NTCRER AR TCRE A IR A FRER

S ]

1. ERITHES T8 7(E) FE X T AR B avem?
(D So. T<=SNT=J;
(2) Sp, TSN TH#J;
(3) Sp; T<=>SCT;
(4) Sp, T<=>SZT;
(5) Sps T<=>S=T.
2. HEPES Z LAB=ARR NI EA I T R
(1D AR KR AAASEAL I 5
(2) B MG AHAZXFRIY 5
(3) XIFR ALk AR H Y.
3.4 A={a.b,c.d},Ri IR J& A BRZZR, H
R, = {(a,a),(a,b),(b,d)},
R, = {a.d).(b.c).(b.d).(c.b)},
sk Ri°Rs,R.°Ry.R%,Ri.
4. Ry MR BEIEA C KRR, F1 Ry RS A RIS BIXER . UEY
Ri°(R; N Rs) S R:i+R: Ri-Rs.
5. 3FMA R'=1,UR &R A M.
6. NEHRIES. ~ & NXN EXR.(a.b).(c.d) ENXN.
(a,b) ~(b,d)&=a+d=>b+c,
VEB] ~ J& NXN RS0 R L IFAE x — y P Fmi il ~ i e i SR 2.
7. 4 A=1{1,2,3.4}, 48 PO E LR~
S~T<|[S|=|T].
HEH ~ & (A EIER KRR IFE R ERREE (A /~.
8. R™ NAEZSLHES . x . yER EX R LIKRK 0.
xpy<=>x+y>0.
TEH: 0 J& RY IS 56 R 80 e S 2R e
9. RALHES . FER LENKR p.x,yER,
xpy==>x 5y Mz EL.
EW]: 0 & R RSN KR B &SN AR =T
10. BREEAX LMAT. A ZRX MFEGEH BN(AX D A LH—4#45 7.
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1. ARESELG E6 A FNER TR FZARES B, R R €B. IR x.ye A H
XRle'ﬂ'JLZ‘ﬁ xRz y IR 412 R1<<R, FEH(B, <O 2 &Ry 4.

12. im i FEI4E S R BRIC R Y Hasse [&].

» {1,2,3,4,6,8,12,24};

2 {1.,2,3,4,5,6,7.8,9,10,11,12}.

13. A 12 Hh% SC R 1 Hasse [

Gl 2

& 12

14. Y RAE =ATT R W T A A A Y Hasse .
15. ZHEHEG HZ =Z2- {0} LEX< KR, m.n€Z" .
m<nce=m-.-n>0Hm]|n.

HEW(Z <O R P B A R AIC I/ MR KIT ]/hIT?

16. A JBALBES FEFTFEP(A) . O HIRTFEFF a1} {ar1.ax ) {araz a5},
{ar,az,sant, - ENTHIFERERE 2(AH—RKIT? Itt4?

17. (S, <O BT S BE—IEE FHEM HEEW/NTYE B S WEREF 5 ar > a,
eeeq, e T BRI

18, JE— A RES S — DA EUE AR IR AT EUES .

19. JEMI NXNZABEES X N2 BREUES .

20. JIEW] NXN 59804EA R S5
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R
O1
il
2t
&
-g;
S

MAFR I UG VFRRE R A SR R A FEANE: BT &7 > FFF B
TR BB A AT B T A

A JE FAT T ZWFFERS A RACKEH P A T Z R 12 2% Rl AR A F A B
FIAS TR REES #4220 (A L0 2R (R . 2 4R L P AR B = & e B AR R %
A R EIEAT P i SCEA

5.1 REME S5 W AR R

EXS5. 1 GREIESES, B G EryRksR. el e mFEsK.

1" G X Rk« E2HHMW,MVYa,beEG,axbeG;

2" Ya.b.ceG,ax(bxc)=C(axb)xc.x*ili e

3 fffreeG,YaceG,exa=a*e=a.e PFRHNENIC;

4 VYa€G.fifEa' €Gliffa xa=axa =e.a' HAa M.
W2 G &R * BR—1 B2 (G, *).

AR EWERE 1.2 WFRCG, = ) 3B

WA AR 17,273 MFR(G, =) iy 124,

EX 5.2 HERG, s ) MR ERZ a.bEG.ax b=b * a , WMFR(G, %)
hy B HREE (PR N B TU/RBE) .

Bl1 A RIEEES (A, U R 1R O € P(A) R,

B2 S RS AR S S AR - LR
(7, ).
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B3 AHEEES Q. 7Rl nikis 5 2 M A (Q. +) . LI IT Ny
0. B TCR AT B 7L

B4 AFTSBES R IEERIEEEZ TR RSCHAE. (R, « ) H A
JeA 1 B IR TS B R EIEL

BI5 4 G={1.-1.i, — i} X T REEOREM RN A RZHME (G, ). G F
FEEPIA TR BB AT HTT R HER R

* 1 -1 i —i

11 1 1 i —-i
-1/-1 -1 -1 i
il 1 -1 -1 1
-i|-1i i 1 -1

Bl6 4 Z,={[0].[1]..[n—1]} Hrp[i 2B n Al i B FTA L0 AL
MG BAE Z, PE + B8R Lal+[b]=[a+ b h# n [FRIEE SR U
Hla]J=la, . b ]=[b 1.4 Lar+ b1 ]="[az + by |, BIFIRIEH L E LS
)RR AR TTIR IR TE I 1 . I LA A B N s SO 1Y AT AR B 2l
SCH S AMERAIECZ,,  + ) S5t [0 R Em T, La ISR —al.

MAERY5E SC, AT L XHE G hIeR )5 #

—_—
a" = axax-x%xa.

B amxar=am",(a™"=a™ " R G FoiKa Wit ida R4
axa =axal =a",
fla’=e. Btka "= H"=a)".
TERECG s * ) PIIBSE » A —E W S B0 « i 2 St — k'S
FES + 7 BRI BALICHR A Z T, U R B STHR 0T TEACHR I,
na =a-+ta-+t--+ta,
ma+na = (m+n)a,
m(na) = (m «na.
FES 1 G, « )OPAHERMAHERRL. WY a. b€ G AR a *
b=axc,WWH b=c;WNEbxa=cx*xa,MLEF b=c.
ERR AR a x b=a * c. HHEE P 40, G h RN ICREAWIC. TR a
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Witk a BA 1A o Ze Tk %K,

a' *(axb)=a x(axc).
SR ORI 2L B xR A A B8] (a" v a) x b= (a" xa) e NI
JCHYSE RPN TG e HE XM a" xa=e.exb=b,exc=c, TRRFHH b=
c. XRUIERE G 5] DI 255 X e 22 M A R BIZE 0 25T

(] AT AUE B A AT |

FEIES.2 HERG.x ). FfEaxx=b5yxa=bHME—fH.

ER 4 x=a’ x bfCAF R a * x=b . flif5

ax(a' xb)=(axa)xb=exb=b,
BUH x=a’ « b EHa * x=b K.

P xy Flox BRIE TR a « x=b W Bl a x x;=b,axx,=b. T/&H a
x x1=a * xo s FIHZATHZE AR X = x . XFRVR T a » x=b A
i A E AT AR S

L5 LRTERECG, x )RR a * x = b A I HAFEME—RY.

[ BEA] IER TR y * a = b A ME—fif. |

EHES5.3 BHG, )P RAITHTTRME—#Y.

HEFA ﬂfilﬁ e fl ey %B%gi G E/‘J$1jfﬁ ﬂ»j €1 %i{jﬁv YVaceG axe
=a FiHH a=e, B4 ez xer=er. XM ey BHNITC, Va€ Gaey x a=a,Fijl
Bla=e JBA e x e =e,. NI e1 = ey BIEE G A7 TTEME—11.

i arsa,€ G #bjEa MG HCE XF ay xa=e,a xa=e, B a; »
a=a,*a. HAAHIERE a = a,, BUERE G HI0ER a BTG EME—1. |

5.4 EBG, x> >H,Va,beG.NEF

1 (a/)/Za/;
2° (axb)=b"xa’.
HEFH

1 @D Ja' ¥iot,a’ e a 0, A E XA (aD < a' = e a x a’
=e,fl(a) xa'=axa HAHERAN ) =a.

2" (axb)y*»(b'*a)=ax(bxb)*xa' =axa =e,

(b"xa)«(axb)=b"*(a’"xa)xb=b"xb=e.

H 3 TCRME—PERI Ca * b)Y = b % a’. I

TR TERE P A BRI A

EXS5.3 (G, x>, G ZAMES. WFRCG, x) EHMREE, HH AL
HIG.
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EX 5.4 7RG, ). a € G URMAE n ERWE a" = e BF/PIEE
BOFRICER a J&n MY GERIBFER) n ANFEALE WIFROC R a /2 TTBRMYAY.

KANEEES A Kb a€ G.Z" NIEFRBES

A={i|li€EZ ,a =e)}.

M A= a RTRMIC. 4 AF T B IBA A hab A IEE GO an i
-m<0,H-meARa "=e ., abFa"=e i lm>0H meEA.)X0f a &
AR H I EOE A hi B NERS . RS A BTN

1" Hm,leANMmtIEA.

2 B mEA,cEZ lemEA.
ANXEIER

={knlkeZ ).

WLV, R a™ = e I2 m MZICEK a B REETEL.

Bl 1 EREONHECZ, + )L BRZEIC 0 B A 1 LLAN, BT ST E B B A& T
BRI

B2 K6 [MRIERE(Zs, +Hh 02 1 Broe.[11.[5]2& 6 koc.[2].[4]23
Koo, [3]4& 2 Fioc.

B3 (EH(G, x)H.a.be G BN HIE m Bron Birot, (m,n) =1 05
axb=bxa,MlaxbEm-+*nic.

IEBA & ax b B Rk,

(axb)™ =a™xb™ = (a”™)" x(b")" = exe = e,

350 k[ mn.

HF axbiMEk,(axb)r=e,

e = (axb)™ = (a™)* % b = b,

R b na e nlkm, Xl (m,n) =15 n| k. W3] LITES m | k. AT
[m,n]lk,B0 mn|k.

ZEHMk=m-+n.

5.2 fEE myt—2itie

AT ARER LA (4958 S M B BE— PRV A PR
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FHES S5 GREEFES. « &G EnyssH. R

(D Va.beG,axbeG;

(2) YVa.b,ce€G.,ax(bxc)=Cax*xb)*c;

Q) fHfE e, G X—Y]a€EG,axe, =a.e, FRNATHNIIC

D Va€G . a' €Gffifta»a =e,.a FHa WA LG, »)
JRE.

IERR X e 5. 1, FRAT R BHEWIA 37 00— B 22 AL T A7 W — 0 A
et

f’ﬁﬂﬁﬁ ERAWLIEH axa =e, iEW a' xa=e, WK a"Ra W
Wisa' xd"=e,.

a'xa=(a' xa)xe, = (a'xa)x(a'xa") =a xd" = e,.

a' ik a Wz

AT BNt —E S 22 BTG, a i a HYioT

e,xa=(axa)xa=ax(a' *xa) =axe, = a. 1

EES5. 6 GEESESR, x &G LmisE, ik

(D Va.beG.,axbeG;

2) Ya.,b,ceG,(axb)*xc=ax(bxc);

(3) Ya.beEG, it axx=bH y=a=b1E G PEAM IACG, *) Nt

WERR 5B 5.5 g, RATEIEA N (D HEH G Ha A sl ooit HAL T
RYAELW.

HI DHIFE a * x = a 1£ G DA KATEHE P —DMiEH e, .Ml a x e, =
a fEH G PEEITR b I (DF y * a = b 1 G A FATEBIH H—EHh
d.Bl d*a=b.34

bxe, =(dxa)*xe, =dx(axe,) =dxa =b.

XU e, &G WA RNIE. X (DM a xe=e, /G FAHM.IHICH o’ B a *
a'=e, 4 a'Jta WA, |

JEHLS. 5 MIEHE 5. 6 25 5. 1 M AP S ENTRY O PR IE A L
AT E R

10 20 30 4°

%ﬁsi/ \%Iﬂss

(1)(2)(3) (1) 2,3),®
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EES5.7 GEARES, & G Liyisf. g

1" Va.beG,axbeG;

2" Ya,b,ceG,(axb)*c=ax(bx*c);

3 YaeG,a*xi=ax*x, #fEH x1=x0. FFHYa€E G,y xa=y, xa i
H:llyl :)72-£B/A<Gy * >7E11:E$.

ER A G={ai.assva, ) ARG P95 Ra . H a £ G HWHANITTE.
i "B — 1S G

G ={laxai,axay,axa,).

M1 Maxa, €GI<i<n,Bl G'CT'G. X1 37HY i#jWf.a*a #a*a;. T
EIG | =1Gl=n. BRHBH G=G' . XEWTI G WiiHKa.b, iftaxx=b
YA .

R HIE G ={a1 xasaz % asa, » a) TLUIE{TEE G H)ocKa, b, )5
B yxa=b¥HM.

HITEH 5.6 FI(G . * ) NHE. |

TEERLS. 1 gl B 2 A TH B BI7E e B 5. 7 i iR AR S S G
b s A R B AR A SRR A I R IS A AR S A A . Y G
AREA . EXS. 117,2°,3 .47, 5@ 5.7 17,27, 3 &S5 iy . AT & B
5.7 A LUE A PRI & L.

— A BRI AT DL — SRR . R — 2Pk BT AT LMK (5. 1 45 441
5 FEIEE W TR AT, BRP A AT 5ME ER TR L REH 5
R ANMITCE R R LA, 2T R U EERT I — IR, B IE RS
. T EIATRE JLMEBTHE .

1BBE Gy |G =1 HTHLE RN TT e . L G ={e} . 2 B G.. | G| =
2. Gy, WERERLICZINEA —ATCK a. Gy ={e.al a7 e. HIZH « BB,
axa€le,al Rk axa=a. Haxe=aflfitha=e . FJE.HA.HLaxa=
e. Gl I—? Gz E’JT\F&‘%@IDT

* e * (e a
e |ea
e e
a |ja e
G1 GZ

3 KJ/I\E%‘? Gs;={e.a.b),a#b,a,b*e,axa Kﬁ%%a ﬁeaémufﬁﬂj a=e.frlh a
xa=b. HREHDNITREATH I HIHHE R HIR—K BE axb=e,bx
a=e,bxb=a. BMEFHNTE b=axa=a’.e=bxa=a’, \lj Gs={esa,
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a’} I3t H a R 3L, a’ =e. A MFEERBPEXTRAEMWA:Ci={e,a,a”,
a*tHa'=e,K,={e,a,b,c)H a*=b*=c*=e.3 W Gs F14 i Ef Con Ky 1)
FeiLFUT.

| | |

* | e a b *|e a b c *x|le a b c

el e a b ele a b ¢ ele a b ¢

ala b e ala b ¢ e ala e ¢ b

b|b ¢ e a b|b ¢ e a

b|b e a clc e a b clc b a e
G'g G4 K4

Bl 1 & G REARE N G RN ITRIIG L2

IEBR #F G W fiote BRI BIC. 5 a € G HaFe.a.a®,a’,-,a" -
€EG. T G EAMES . LRIFAE i>j.a' = o FFXAPIARIN L o’ 190
(a’)’,

a' x(a")' = al *(a) = e.
Ha' =a" xa K BBWEEEHGE
al=e, i—-j>0.

Mai—jRETREREGA={k I KkEZ ;a* =e}INTLE AF T, XFWIT
2 a ARG, KBS A i/ MEREL. |

TP S PSR SRR A ] 1

B2 2k n AT LN Q.. A2 G={A[A€Q,.|A|#0}.G XTF
FEFESRe T « MUHE. 45 A.BEG./I|A],[B|#0.MMi|A« B[ =[A] « [B[#0,
A« BEG.IRM - £ G HREMAM. R E TS A1,

L[

0 1
& G MHRAIT. Y AEG I, [A|F0, A AT HIA T [A0,.AIATTEG,
HA-A'=1,,i8 A"VE AYEG TRIC. BrLACG, « ) b B TR E
LAY THE(G s« ) NAESCHHE .
B3 QEAMEUELES. %
G ="fur | far:Q—>Qsfur(x) =ax +b,a#0,a,b € Q).
G X THS A BB 47 fars fea € G HY fo, (X)) =ax + b, fea (X)
=cx+d,Ha,c#40,a.b,c.d€Q,
Far ® fea)X) = far(ex+d) = alex +d) + b = foaass(X)s

Hera « c#0,ac,cd +bEQH fuvofe.a € G HI) G HremBZ BN . WL G 1K
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SEFET AN f10€ G G IYMBIT. f1.- 2 fu o T, (G o) LBE. 1 Fig
B R LA LG o) ARSI BE

53 1 Bt

EXS5.5 (G, HiEGIE=s 74 uk

1" VYa,bEH,axbEH;

2° VYa€H,a €H;
NIFRCH . % )3(G ) RFBE FHich H<G.

FES5.8 F(H, x )E(G, x YWTFRENCH , » )L 2R

HERR MCH ., %) J&(G, « )T LA HE « fE4ES H R MAm. H &
G T4, 00 H PR ICEAIIEG FRICE. MG, « ) EHE. « BREW LSS
BNV a,b,c EHZG (axb)xc=ax(bxc).HEG WESFE. EED
H—NTEheH MTFREEXT2H W EHI4h«h'=e€ H. L G iy
JG e 16 H IF HE H B9BANIT. 48 ERICH , « ) AR Bt 2R |

HILE B G 5 WSRAHZ R 02 5 Rk iz B B IR 2404 F 4
Xof R AR 11 3 Rt A O

EES9 HEWHGHWARESTFE WWRVYa,bEH,ax be H N H
<G.
WERl FEla€H.,a’=axa€H,a°=a’?*xa€H,. T HREGCHER
T a.a”a® - RATRERE T EAFMICEK , UAFAE 1<i<\j.ffiff a' = a’ =
a xal T HEEEERE o =e€H,

e=a"" =axa ", j-i-1=0.
a'=a Ve H XERW H WNEE TR a £ H W IEH . X IEE 5.5 H
(H . %) 532Gy = ) ITFRE. i

Bl1 (G,+)=1,-1,i,—i}, « >, H=1{1,-1}CG. H X ¥ Fekiz
B CH, < ) JE(G, « )T HE.
Bl 2 RIEFEEHES C I EECREMME(C . « ). &
H={x|xeC,3Ine&Nflix" =1},
N H<C" .
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HERA 1 2HC . < )Mfe. ' =1,1€H. H 2 C WEE F&E. & x. yE
H B nam €NAE X" =y = 1ol G« p)™ = (™ = ()" =1 x » y€
H. X & xEHFE nENx" =1. 1M (x)H" = (x")' =1"=1,8 x" € H. ZkiEH
T H<C".

B3 WHCH,CCH, = 2Z2miF GWTREH AT 4 H=
Un,.u H<g.

W H ARG TR M H A2 H,SG sk H= UH,#2 B HE
G.%a.bEH A i ji>jfia€H, ., bEH,ZH,,iiF H <G, a* b€
HCH. X# a€H A iva€H, . Fifh H<G, W a €H,ZH.% 1 H<G.

Bla (G.x)ZWH.SEGC WIS TE. 4

A={H|H<GHSCH)},
Bl A JEG S T FRMIIES. BR GEA I A BIESH. EX K =
HDAH.iEEu% K<G.

R T HECAH &G WT#. B G Mfistec H HHZ=G, Il e€
HDAHZKEKQG,EIJ KJEG S FE . a. bEK ST HEA ¥ Ha. b
€H.HZEG T .M axbeH. Tl axbeK, N3 a€ K. XMEM HEA
Ha€H.HZEG TR a €H. LU a' € K25 FAI K<G.

A REAH ¥R SCH. B8k SgHDAH: K. ifi K 5 G dida & S [ /h

FHERATES) = K=HDAH,#$,J«<SW S R B TR AR B G TR,
M2 K=1(S)=8, 5N SS(S).

THETE(S) 2P R AR AT ASES T.

T ={a® *a®x-xa) | a assra, €S,
eisezs e, =t 1,n = 1,2,+-}.

S BAEs L. S P E T Za.a=a" i a € T WHELEV SST, T BdE2s 4
Bl THE I TG 45 x = asn * alis x % alm .y =aip *alp % =% a
ET.HA x*xy= aflil ¥ eee % af;‘lm * a;{l X eee % a;’lf;,, € T,x’:ai’lcil % alfzfiz % oeen x
a; ‘€ TTRL T G WS S MR A S 2 M8 () & G P e &S Myf/h
T TR(SOHCST.

T AR x = ajn xajp x e xain €T K a, €86, = 21,1k
<m. AT EBBETS E"Jﬁ,af;k €Sy I<k<m. L x € (S, i3
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HTC(S).

LZE N T=(S).

B, 24 S = {a ). (S)={a" |n€EZ} = (a). BEIRECZ, +) Z % 1
R IIRE BICZ, + ) =(1).(2) = {2k | kEZ},(2,3)={2a +3b|la.bEZ}) = {k
1k€EZ)=Z. —~fH, (m,n)={{m,n) * k| kEZ)}.

5.4 W H fF

AL BB TR S BEENE e R R e’ Ba X
FRZ RAEIE .

EX 5.6 TERE(G, x )P ARAFEE P ITR g€ G G={g"[n€Z} N
FRIZRE I TBRINEE iC/E(g) - Horh g RO RER S R TT -

R RIE A + 7 FR EIEE(G . H OB i g = {ngIln€Z) . g FZIBE
A LG

t/\ﬂﬁﬂﬁ%‘lﬁa“ﬁﬁiakmljﬂg xg =gt =g xg.

Bl1 (G.x)>={1,—1.1s— 1}, * D J&H 1 A RRAO VUG R EE.

=1, i1—1,'2:—1 P=-1,1 =1,

%u%ﬁTU%&<AA P10,

EES5.10 g BH(G, x> k Hioc. 2 H=1{g' |r€Z},BA(H, * )&
(G x ) — k BrFHE.

iERl Vr,s€Z,g"xg' =g "*€H, (g =g "€H. Tt H<G. g} G Wk
Broc.g" = e.glseern g k AN AR R . X AR SR 1,1 = uk +
v, Hp 0<<v<<k .4

gh=g"r =(ghxg =g
={glrez =1{g.g,.¢g

(H, % )YB(G, % Y k BT,

Fellih. G Zn B G MEAITTR g Bn Bt B4 G Wb & g A —
MMEIHE .

EIE S5 11 PR AT HEL TR AR

EBR 4 G EMICEK a AR RE. G=(a). H 2 G T H#E. Wik H=
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le} =<e) . IR H ZAEIRE. IR HFA (e} AR HFAE—ATTHR bEH HbH#
e. 1T HZEGWTHE,G={a) IBALIRIFTE L ORYiRE 1 HIEREO . b=
a'.Bm o Efia™ € H WE/NEREGAEE H H TR b, b WEHFG TR . i b
=g". S n=mu+v,0<v<m.

b=a"=a™" =")"*a’,

a’ = a"x(a™)".
HFb=a"€H.,a"cH,m HZH,(a™) "€ H, N\ a" € H.AR¥E v>0,I84
XS m Effia™ € H (/N ERBA T G SRR X B2 v =0, 8 b =
@™ = () AR H R TE R T AR 0 1) T @ T
#H ARG, H 2R

B2 6 RRFMBE(Zs ., +) = 1D ZEHRHE [0] & 1 Koo, ([0]) =
(L0} Zs 19 1 Bh7-HF. (3102 2 Biroc.<[3]) = {[0],[3]} 52 Zs 1y 2 Br¥#F. (512
6 Kioc. <[5 ={[01,[5],[4].[3].[2].[1]} )2 Zs 1 6 Br FHF.

EHES. 12 Glen BMEREE.G=(a HIG|=n.HZEG H—AFH . H=
(b),H b=a*,N|

H = (nrfs)'

ERR S HEZGHmBrif#t.m 2 b" = e BWi/MEBE. b" =a™ = e,
MafEnHica"=e, i n|lms. % (n.s)=d.,n=dny,s=dsy, H(ny,s0) =1,F
J& no | mso  ETARE] no[m, Bl m=no « k.m 2 2 10 /N EBEG T k
= 1. et

m = ny, = n |
"7 (n,s)’

B3 SR8 MR BRI TG TRE.

g (1D =/5D=<7DH=<11]) =13 =<[17] & Zis 1 18 Bir T-#f.

(2] =<4] =<8 =<[10]) =<([14]) =<[16 ))& Zis ) 9 Br T#¥.

(3] =<[15])J& Zis 11 6 BrHE.

([61) =<[12]) & Zis 1Y 3 By FH¥.

CODFKLOD 435K Zis 9 2 B Al 1 BrF- 8.

B4 TEEA(1.2,,p—1) FESGEH * .

axb =c&a+b=c(modp),

Hep EH A ac {12, p-1}. 8% Ga.p)=1,a WA LIBA 1| (p -
DLHE a JEx'=1(mod p)— M. THE{l.a,a® . a' " 2 x'=1(mod p) iy
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T ELS A BB 2L @ SRR | B ORSRBE A2 (1200, p— 1109 | YT
BETEE @ NN s

55 ¥ M B

EES. 13 n I uEAFA={1.2,,n} LM EERERMBES S.. S, TEA K
B Z IR — AR FRZ A n DONFREE LB ECh nt.

ERR A A FESIENA BA B BT BUR A B 75 2
ST S, BB S BGE B 22 N R B . I LB A s R a5 A A S,

1 2
MR B = () B o R R B o R

FEOE SCHICS s« Y IERE. n JUFAR LA nI A~ ]S, | = nt.

EXS5. T FH A LRSUR AR TR G s B e . %8 i i3 #R
B OWTFREEA RN A

HY T B4 09 G s AN R AR, BT DA B 3 R A A I

B, S, ={6;-(12)},8:=1{0,,(123),(132),(12),(13),(23)}.

1 & 13 rhy s = ﬁaﬁ; Ve SR 2 = AN T 5 RO i TS A 7
— i, — A ISFPE L -

12 1 2 3

mz(l , ): mz(z X 3):<12>,
12 1 2 3

/)1:(2 \ ):<123>, #z:<3 ) 1):<13>,
12 1 2 3

,02:<3 X 2):<132>, #3:<1 X 2):<23>,

L 00501502 3 MIRGEEN =ML H LR 07,1207, 240" S5 R 01y 1125 125 53 5]
JEXF AR TR S S A2

2 D3 ={00,01005 101515 5} s Dy TER ISR Z IR — B Bk
ERINE
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* | Po OP1 P2 M1 Mz M3
Oo | Lo O1 P2 K1 My M3
P11 P1 P2 Py M2 M3 M

B 13

FATFEEE] 01 ¢ p3 = 1125 * 01 = Pos Dy NS FRE RN =R K. | Dy |
=6,164 D;=S;.
Bl 2 IEJ7 T T i R S 2 T0 S 5 ROk T A M R AR S 4L -

12 3 4 12 3 4

poz(l ) 4)=o-,, /llz(z o 3)=<12><34>,
12 3 4 12 3 4

p1=(2 Y 1)=<1234>, /12:(4 - 1)=<14><23>,
12 3 4 12 3 4

P2:<3 L 2)=<13>(24>,31=(3 - 4)=<13>,
12 3 4 12 3 4

p3=<4 . 3)=<1432>, 52=(1 L 2)=<24>.

Hrp pg,01,02,05 JEIE B IEGEHRLER 07,907,180, 270 AZE . 141, 1t 2T
AKX O SOEL R IIEE R 015 02 SRR T WIARX AL ST EE 5 (& 14) .

sy P A
4\ /3

A 7
A

A

4
7/
7

A
7
7

|
|
T
|
|
N |
N
N2
___________ }'/\_______ R
AN 123
N
7 | N
’ \
7 |
|
1
|
|
|

7/
e

A
N
AN

& 14
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2 Dy ={00+01+02+03s1+12+01+02) Dy TERHIBHEZ T — B 0HE.
BINFREFIT

* | Pg P11 P2 P3 M1 M2 01 02
o | Lo L1 P2 L3 H1 M2 01 02
P1 | P1 L2 P3 Py 01 G2 M2 M
Oz | P2 L3 Po L1 M2 M1 02 O
P3| P3 Lo P1 P2 02 O1 M1 M2
Pr| 1 02 M2 01 Po P2 P3O
Po| M2 01 M1 02 P2 Po P1 P3
01|01 #1 02 M2 P11 P3P0 P2
02 | 02 M2 01 M1 P3 P11 P2 Po

D, FRATIR T4 [ Dy | = 8. B2 TURXSFREE Su HFHF.

B3 FFEAH S, =<1 2),(13),+++, (1 ), BIXf#(1 2),(1 3) (1 )& S,
A TR .

ERE ((12),(13),e+, (1 m))REH 1 2),(13), (1 m)ARIHEE. B 5.3
1) 4 A1,

((12),(13),, (A n)) = {o10200a | 6: € {(12),(13),++,(1 n)},

1<i<n,n=1,2,-}.

WK1 2),(13),+++,(1 n))CZS,,.

FHRAFAAA n TCEBT IR A 2), (1 3), -, (1 n)XEILARTE KT
X n T HNUER] . 2 n =2 B,

(1 2)=<12><12>, (1 2)=<12>,
12 2 1
AT B n = k AT . BB n =k + 1,
1 2 k k+1
”<a<1> 5(2) (k) a<k+1>)'

AT AP AT HE
17 oCk+1)=k+ 1,30 o RABAER k JoE . A AT BN
2" okt DFk+1,0EFAE 1,1<I<k,o(D)=k+1. X k+1)
e o 550,
o1=oc(l k+1
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:( 1 2 - 1-1 ! [+1 - k+1
6(1) 62 v o(l-1Dk+1a(l+1) o(k+1
:( 1 2 - -1 ! I+1 -« k k+1)
6(1) 6(2) v (I —1) 6(k +1) 6(I +1) =+ g(k) k +1/°
o1 BN k JTE. BB o0 FTRAE (L 2), (1 3), -+, (1 n) W IRAL. 1M
6=c1(l k+D=6,(1 DA k+DA D, o 0JLIERA 2),(13),--,(1 k),
(1 k +DFYFRFL. AT n=k +1 7. |
BN S, ={o;,(123),(132),(12),(13),(23)}={(12)(12),(131
2),(12)(13),(12),(13),(12)(A3)2)}.

)(z K+ 1)

5.6 fF My M R

ATV HEZ R E R .
&'ﬂ]*ﬂ?}jiﬁ*é}_iﬂ‘fb\ﬁ<sv * ) 9;5\:':'3 S={a,P, Y0} Ji’ﬁfi%%j‘j

x| a B vy &
a | B &6 a 7y
B 0 y B a
Yia B v 0
0 Y a 0 B

(S ) SERE AR IT SILE SH T )

x|y a B 0§
Y| v a B 9
ala B &6 7y
ﬁ ‘8 0 Y a
|6 v a B

E:Ej 5 2 4_[47‘[3/‘] C4 B‘J%%%‘%Hﬁﬁ’ R%?E Y.a 7187 6 ﬁ%”jﬁ%j‘je ’ b s C 9951”7%
SEARMAFAY . MR VU S FIREC, FIOTR ZBIAA —Fh——XF e & . FATHTSE
TR IHFA R DICRA TR A R RMIEICR SOURE A KA. BT WX E X
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ERES SREC, &M=,

Rz bR AR FRATT S | R A

EXS5.8 (G, x)5(Gy, « YEMDREMRAFEENES G BIHES G2 1)
W @ X FAEf a.be Gy s

plaxb) = ¢Ca) » ¢(b).

MFE G1 5 G, [, i2fE Gi=G.. X5 ¢ PrIERIMIRRSGT .

@ VRN IR L BR T 2E5R B2 SR A I ZOR B s . Bl Y a, b€ G\
¢Ca % b)=¢Ca) « ¢(b) . JERHUL, [FIFGBLES @ R se e 2.

a,b - axb
¢ l</>
¢(a),p(b) —> ¢(axb)
WERHE Gy 58 G R IB AP B AL T2 (B DL R OT R RIS i o 2 (7]
A 2R W7 X T e EHE N
EIES5. 14 ¢ ZENHEG, BIHE G, BFERIBLYS, er Rl e, 05 2HE G, I G,
BRI A ¢ Cer) = ey 3 HAHMEMT Gy HIIICE a.¢(a’) = ¢ (a).
UEER e Fll e %%'J%Ei G, #1 G, E@$1§Lfﬁx¢{£% G, EF‘E"J%? a,
pla) = ¢(e; xa) = ¢(ey) » ¢la).
SRR ¢ (a) 135
e, = ¢(a) » ¢'(a) = ¢(ey) » ¢la) » ¢’ (a) = ¢(e)),
B Gy AT 0 WIFIABUHEIE G, IHRLITC e,
NXF Gy WHIEEILE a.
P (a) = ¢ (a) v e, = ¢'(a) » ple)) = ¢'(a) « p(a) » ¢(a’) = ¢a)),
Bl Gy fERBICR a BYWITHIRSE TIZI0 R AR MR 35T
B 1 EWIEE SRR 5 SRR R
R (R7, ) H(R, ) 5l AR SOk fE. 58 B0miE. ¢: R>R7,
elx) =e*. BN ¢ BXGE IHMERE x. yER,
plx +ty) =™ =¢' e’ = @(x) » ©(y),
W R EFBE . AT (R, ¢ D=(R, +).
XHEEIRHRIFAEG DN Gy 2] Gy (XU AR 2 [ A Wit i 4n: ¢ N—
N o) =e 1 AR ¢ ZRUR HEXNER x, yER,
P(x +y) =1,
Glx) e Ply) = el el = vz,
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W AJE R E R [RGB .

B2 FEFRMIME TR G = (a) REWE A a RLRHIC. N G=
(Z,+). 25 aZn .M G=Z,.

R HTEHEE G = Ca)MAENIT a S TCIRB oG, WARAT my#=my ¥ a™
Fa" . [ NG BBEES Z WSS, f: G—>Z. f(a™) = m. BIX [ R XHE
Ba™m,ameG,

fla™ % a™) = f(a™*™™2) = my +my, = fCa™) + fla™).
f R i G=(Z, +).

GBI a jen o.M G={a’ a' a®, - a" ) f NG B n Rl

BEZ, WS f:G—>Z, . fCaD) =Li]. IR [ EBUN IMERE a'a’ €G,
fla'*a’) = fa™) =[i+jl="[i]l+[j]=fCa) + fla)).

f R i G=(Z, , +).

B3 ATE— RS — BB [EA

R X TEER(G, - ) WE— 1 HES

G ={f.|la€G.fe:G—>G.f,(x) =a=xx}.
KOUM [, 2 G XU, G ERyisfE « MG & s
(fao fo)(x) = fo(bxx) = (axb)*x = fop(x),

B fu o fo=farp. %5 G HPEAIF B RS AH. fo 2 GBI fo i fo B
WIC. NGy« ) B HRE.

1EfE G 5G Z @XM h:G>G s h(a) = [, IR h BRS SHEE a,
be G,

hCa*b) = foep = fa o fo = h(a) « h(b),
W h R T G=G.

Bl 4 SRES n BHGERRE R R 00 B R

B4 G= () RIEHRE. f: GG /MBS AEIR x € G' AFAE g = a
eG i

x = f(g) = flah) = (fla))'.
XU G R fCa) MA OCHIEREE. BL G & n R HEE. G = {a’sa', -,
a" B3I G = {0 s far s fur VAR n YIRS HAE RO f.. B
X G ERE R n 5 (a’val yesat D) A G =((a’ at v sa D)) G
=G,

EES5.15 (G, )N DA NMES G« & G LS. R
G B G B f o G IEEITTE a.b A fCa » b) = f(a) « f(b). A
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(G, YWREREIFH G=G',

iERR ATH x.y€ G . f NG B G il bt fF7E a, bE G flif5 f(a) = x.
fo)=y. 7 fIRFrBH.

x+y=fla)s f(b) = flaxb) € G,

WHBES « 7E G REHA AL x. y. 2€ G X TS f7EG hE AR, f(a)
=x,f(b)=y,f(c)=2z,

(x o y)ez=(fCa) s f(b))+ f(c) = f(Ca*b) *c)

= flax(bxc)) = fla) « (f(b) «» f(c)) = x(ye+2z2),

Bl G'vhia® « WL o RS EH f(e)E G AT xe G oa e G 12
BRI, 55 f(a)e G & x iit.

ZE LG, <) BB SRR G B G RIS, i G=G'.

=] il

LW ARECRGE(S s < OMRSE R R UNSRR AR BRI R ACH Y 45 e i BT LA L
a5 .

(D S={z[z€C\|z| =1}, Hrh CREBER, » R WM LB

(2 S={a+bV2|a,be Q) Hr QA HHAER . « MM k.

O )

4) S={a B,7.6},
* ‘ a By 8
a| B & a 7y
Ble v B «a
Yla B v &
8|y a & B

(5) S=R— {0} R2AFEFLHES AL S FE s »

xey x>0,

x/y x<0.

6) p AFRES={1.2,-.p—1}. £ S b LisH « .
a*b=c&a+b=c (modp).

2. &2 S=R-{-1}.7E S LEGsH »

X xy =
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axb =a+ b+ ab.

(1) EHHCS, = )20
(2) 7E S TR FTFE 2% x x3=17.
3. T«’#GEP WX G HET LR a H a® = e, L G LRI

G RSB HAUCY X G I LR a. b, (a * b)* = a” * b*.

5. gzsﬁiG FIEREIGE A,

(D g HErste Rk

(2) (g9 =(gh*.

6. a 5b G HHHMEEITE. IEH a » b 5b x a ZRIHH.

7CMER G IR A 2HITT a WA a 56 PERETEA R, MY x€G,axx

=XxX*a.

8. G M. G HInR N EON B AL A7AE a € Goa 2 2 BiJt.
9. H BB G MAEEFH. (H, x )E(G, < )INFREMHAM Y Va. bEH a x b'EH.

10.

G 2#t.
={alae G,Vge G,axg=gxal,

FRARE G WG AIEW]CH, % )G, < ) IR

11.
o
12.

13.

H.K ZHEG TR Y HNK W2 G 7. HUK 2 G 77 kB R

W K BERTE TR,
2 G={fuir|farv:Q>Q.f(x)=ax+b,a~0,a.bEQ} . G X4 BiE A B W]

={frv [beQ}Z G KT

14.

i NSRRI PRI 7 MRS B A AR T,

(D G1=<Q, *+);
(2) Gy, =(6Z,+);
(3) G3=<{6"|neZ},

15.
16.
17.
18.

19.
20.

21.

22.
23.
24.
25.
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26. FERECG . » Y SUHTI — s 5 - .
a+b=>bxa.

W (G o ) RBEFFH(G, ) 5(G, « [,
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F6E B B

N T RAHEI 5 5 2 — 20 T REAVE .

6.1 [E4#5 Lagrange sgB

EXG6.1 HREGHWTFH.7E£ G LENHEHFRLR. Va,be G, IR
axb' €EH, ¥ a 5bt#HBE.IC/E a=b(mod H) .
EEG6.1 HHFRXFEG LMFENKR.XNT G HiKHKa.a Frfeiyss
Hr2eh
Ha = {h*al| he&H),
PR G W H (A RESE. JCER a 2R Ha HFRTT.
iRl EHl a € G,axa' =e€ H,# a=a(mod H) . H [Ff4K & & H R
B, % a. b€ Ga=b(mod H) Wl a x b"€H. N H 28t (ax b)) =bxa' €
H. ¥ b=a(mod H) . #: H 4% FREXFRE. WK a.b.c€ G.a=b(mod H),
b=c(mod H),Bl ax b'€H.bxc € H.H &G W, H WHE G 158 « &
H.(axb)x(bxc)=axc €H,{t a=c(mod H) . ¥ H [R14 %R 2L 3# 1.
ZiEOPHTAIEE H RIRRREG ERSEN LR,
G HItE a FITEMMSMN
[a]l=1{b|beEe G.bxa € H
={(hxa|h€E H) = Ha.
AR a € Ha,a BZ5MIEntERT. |
B H [RIRCRA T PER:
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1" He=H;

2" a=b(mod H)& Ha = Hb;

3 a€H<>Ha=H.

Bl AR IEORERE(Q ) H = (~1.1)CQ ST B T 1.
Q HILE a IEM AR EHa={a, —a}. a=b(mod HDK, b=+t a, Sk Ha
= Hb.

B2 =R EHAFE(Ds, « ) H=1{py,01:0:} & Ds WFHRE. P 0, € H,0<i
<2.% Hoy = Ho, = Ho, = H. XA u; » u € H,1<<i, j<<3.# Hu, = Hu, = Hus
= {ur oy h. H A WA AR W4T B4 H R Huy . Do = HU Huy H H N Hu,
:Q'

B13 G RLLg WAEBUICH 9 MARFFRE. G = (g g' g} g" = e. H =
(g8 g & G Iy 3 B THE.

Hg’ = Hg® = Hg® = {g*.g°.¢"} = H.
Hgl — Hg4 _ Hg7 {gl’g4’g7},
Hg* = Hg® = Hg® = {g*.g°.g"}.
H B =ARFEBAR%EH. Hg, Hg? . G = HU Hg U Hg? , FLik S A R i AE %S .

WFRE G 1T REH AWAT A SCEIZERE S60E G L LS %R, YVa.b

€G,

a=b(mod H)<>a' xb & H.

G hitZa IEMNEN K lal={(b|bEG,a' *bEH})={axh|h€E H}=aH,
FRHA a JTER ARG A .

EE6.2 HEHGMWTH.HENALAEREELESS, ={aHac GIHTA
FBEEES Sk ={Hala€ G} RSN,

R 4 f:S.>Sk.fCaH) = Ha'. 3% B9 Jo B Ui Wi B 45 10 SR o e BO G
X, BV aH = bH , W4 Ha' = Hb' . aH = bH fla’ » b€ H, H &8¢, (a’ x b)’
=b'x(a)' €H,)\Ifi Ha' = Hb'. W% [ &4 Wk a1 H,a,HE S, #/& Ha
WIEAZ, fCar H) = fCay, H) = Ha .48 4 Ha' = Has 506 Cay) % (ab) =al * a, €
H. Ml a H=aH. X158 & R4

i TE S 5 Sk ZIEFAEE — DX S, 5 Sk S5 [

TER AR B 6. 2 TEH e U f(aHD = Ha' \WiiANJE&: Ha . J5# B A2
West. 24 aH = bH B, ARERIE Ha = Hb.

EX 6.2 BEGRXRFENTHH WA RBEERNEWM H A£G Hiis
#.iCHLG T H].
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EIZ 6. 3(Lagrange EIE)
¥ G EARREH 2 G TR IR 4
|G |=[G:H]|HI.

iEBA Ha 2 G T H (—"MAREE. € Xt f:H—>Ha, f(h) = h x a, 3R
fRNG. G ZAMREEH 2GR T H WA REE. S [ H| = |Ha .
EHL6. 1M, G T H HARESEMG — 05,4 G T FREH BARGSE
MELG T H] =k, k DARRIMAREMREZITH N araz. a4 G =
Ha, UHa,-UHa, . :"f Ha; N Ha; = &, Ci#j). i

| G |=| Ha, |+| Ha, |+ -+ +| Ha, |
=k.|H|=[G:H]+| HI. 1

F U 3R] DA 2 AN AR 5 A RIS

it 6.1 HRHEF G hLRMBEIGIHET.

IR fEABRBE TR CE BT LR R AR & G TRITE a M R m,
A& H={a",a",,a" "}, B HIJEG Im HF#E. B Lagrange EHA| G| =
(G H]-|H|=[G:H]m.titm||G]|. |

IR 6.2 REGT RS IEIARE.

R & G Z&p Bl p RREEWHETFHRA 1M p. L 6. 18 G it
FEB 2 1808 p. B G MBNIITB R 1. AR TIT R a IR p, AT
G=<ay.

Bl 1 R 4 B G 33 4 BTEAEE Cy 805 & Klein-4 B K.

IERR 4 BYAE G ThOTRMBATRER 1,2.4. 112k G P adE4 ot a R4 G =
(ay={a’,a'sa®,a”},B) G 2 4 IEAHE Co 2R G AT 4 Broc . I AR
JG e b HABITTER I ZE 2 o, Bl G={e.a.b.c},a*=b*=c*=e. fTMHIH) >
HZRE LS. a x b A a.b.e, MWHEL b=e,a=e,a=b. )\l a x b
=c.[AHEA M axc=b,bxc=a. PRI BEIZEENTERE.

(SN~ S I X
o T ! R
S0 Q|
{* N o T
o IN] S o o

i G & Klein-4 # K.
B2 GE6KMEE.G 2VEA— 3 M.
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B G &6 Firff. G hocRMFr Al e 1,2,3.6. Wi G A 3BT a. i
2a) e G B3 FRE. R G A 6 Bhot a.I4<a®) h G B3 rF#. T
WEW G HORRTRERETC 3 Broct it 6 Broc. Wt &1t G AR RERR L IC e SMER
=2 B R R G=1{e,a b,c.d.f},Ha*=b*=c*=d*=f"=e.H
Faxb A HNa.b.e. S K={e,a,b,axb),Hpaxbec{c,d.f},.BRK &
Klein-4 FE. 11 KEG.# K 2 G T8 | K| =4.71 41 6,5 Lagrange &} %
J& - HORTT . 25 B HSEYREAT =BT 8. I

6.2 IEHLFRES AR

NN H— BRI T BT HE.

EX 6.3 HIIEREG WFRE. WURXTITA R G HhocKg MH HhocE h 44 g
* hxg€eH R4 H &G HERFE.FCh HAG.

EE6.4 HEHGMWTH. . HZGWERTFHYEMYSMERG hItH
g-Hg=¢gH.

IEBR # H )2 G WIELF#E B x € gH AFfE hi € H ffix =g x hy . T x =
(g) % hyxg g, HIEMFREMEN, (g % hy » g €EH, i x€ Hg, TJ& gHZ
Hg. Lt AEB y€ Hg AFAE ho EH iy =hy » g1 y=g * g * hy * g, HHIEM
FRERIESL g x hy x gEH WL yE gH . TJ& Hg<gH . %5 Il Hg = gH.

MERMALE G houR g ¥ Hg = gH AT hs € H WAFAE hy € H fi hy » g
=gxhys TIE g % hyx g=h € H. NI H &G MIERLTH#E. 1

Bl1 =R R Dy BFRE H={0y,01,0: JEIEFTRE,

eoH= 01H = 0o H = Hey = Hoy = Hey = (005015027
mH= pyH = psH = Hpy = Hpy = Hps = {10,015
H= {00511} 52 Ds IFHEAHASZIEFRFHE. 4140
F‘zﬁ = {ts,01}, FI#Z = {t2,05}.
#zﬁ[#H/‘z-

B2 5B 2 RS IERLTHRE.

R H O EHG WM MHLG : H]=2,80 G=HUHa, . 2 a, ¢ H,JFH
H\Ha, =& . FAUEHHE G WIocR a . AWFATREYE: # a € H T aH = H, Ha
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=H, % aH=Ha;# a¢ H,G=HUHa=HUaH.Ha =G - H=aH. LR E
M E LA aH = Ha . H & G #IERLTHE. |

RS HAE B T REHRR AL T

THEATFAE G T H BT A A AR S B is 5 R R AU s

EX 6.4 A.BREHG A= TH.EX

A+B={axblac A.bc B}.

e HH R A AR xeA (B O ffff ac€A.bEB.cECflix=a
* (bxc) B G HPRREHELESEx=(axb) *xc.iLxE(A+B) « C.)\Iff A +
(B+ C)S(A « B) » C.[AHIBA{ER (A « B) « CZA « (B« O) l)ifg3] A -
(B« C)=(A-+B)-C.

6.5 NEMGWIEMTHE. ((Nglge G, « )M TN G BN I
B.iCH G/N.

ERR SRR IE R HE A A R A (S AT 12

Ng, « Ngo = {(ny%xg) *(ny*gy) | ny,n, € NJ.
N ZG WEM T G ':F'fﬁ%%gl H g&1N=Ngi,. g * nnglN,%B/Aﬁ?'i
n3€N1§gl * Ny =Nz * g R AWNE =
Ng1 . Ngz= {n, *(”13*81) * g2 ‘ ni.n, € N}
= {n*(gl ’X'gz) ‘ ne Nj
= Ng; * g,.

X HE R IERL TR B AR 1) i Sl ks 5 5 A R ARt i i U ook Y. X 2
A WA Ngy = Nay, Ng, = Na,, Bl g, * 61;’82 * ay € N4

(g1 *g)*(ay*xay,) = g »(gyxay) *al.

TN O e A P P S A
(g1 %g)*(a,*ay) = nyxn, €N.

TJ& Ng1 * g2 = Nay * a,.

LR {Ng | g€ G hyRLEH BARZEE M. I Hil R 456, N= Ne j&
BiIG, Ng'J2&: Ng HIic. BT LICNg [ g€ G}y« ) 2 RE.

MG A RBERT, G BEN WEHEG/N IR M0E N 75 G T84, il

| G/N|=[G|/IN]I.

Bl 1 FEFOMBECZ, + ) &3S lE . BT RS E T HE. Z BLE T H#E (D

={kn|k€Z} = nZ Wikt
Z/nZ = {nZ,1+ nZ,,(n—-1) + nZzj.

Wt 2/ nZ—~Z,  fCG+nZ) =il BIR [ REET. ik
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Z/nZ>=17,.

B2 =R R Ds H . FHEH= {00,010 IIFEECH 2. H & Ds MIEHLT

#. Ds #5 H WIRTHE
D;/H = {H,(12)H}

5= 2 BrE .

B3 G AR R p & GIHEF 848 G hfF—1p Biroc.

ERR RATSHE G MBI TIAGIE . 2 | G| =2 8f,G={e.a}H a*=e.
ZH 201Gl a 22 BT aror i | G | <<k W Wik | G| =k, 4
ZB plk ATH G FHENARRADOCR g EMIBTN ¢ B8R [k He>1. % ple,
Bl e=rp, 0 g" J&G H ) p Broc. Wik p A 1. %18 G BERL T RE (g MR B
G/{g.

|G/ =G| /t<|G|=k,

G/ O REA BRI T plk.p At i pl |G/ | MIAAERATE G /(g
A p Hiotalg) AR a TG I A u, BIAE (al(g))* ={(g) NI plu. H1FT
e A av )& G i p ot aefX) | G| = k diar. 1

— e n REG X n IR d . E G RAA—EA d By 8. Filn . 240
B Ay AL =12.6 52 12 7B A, A 6 Br i XEE D A,
AHIN1HIC.8 A 3Bic.342Kc. & HZ2A, M6 BrF#E. K2t HA 3
A 8CH W EDA 1A 3 ot AWiHREZE (a, b,y o) € H.3 ot isisolie 3 Hr
TG 3 Broc s B A IT e € H L B UA H th 2/DH —A 2 Biot, AWk
B(Cab)(cd)EH. H(a,b,c)EH,(ab)(cd) € H #EH (abe)’ = Cach) € H. (abc)
(ab)(cd) = Cacd) € H, Cacd)’ = Cadc) € H, Cab) (cd) Cabc) = (bde) € H,
(bde)" = (bed) € H, -+ H HTCR AL 6 4~ 15 H 2 Ay 19 6 i FRET
JE.FTLL Ay A 6 Br TR

6.3 At 1y M &

ARATAREEHE W AREZ A A AR
EX 6.5 TEFE(Gr, « )FG,, « ) ZIAFTEMS [: GG IHER a.bE
G.fCaxb)=fCa)+ f(D) UK f NG, 3] G, HREZSEE (FHREZ. WE f
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ST CERLE DU  WIFR f 2 i B 25 ARG (B — B 7S MR ST, BIATRRGT) .

%f%y\ﬁGl @J G, E@Iﬂ?&ﬂ%ﬁﬂ’a Gi,G, B‘J%ﬁﬁa‘%ﬂ% e fll e, s%ﬁ/lx f(el)
=e, WMEE a€ G, f(a’) = (f(a)) . WEETETE R J7 3 5 1 ) by e 56540 107 78 Jo I
B 7 A T

II.X 6.6 fE}J\ G ?J G, E/Jgil—]j([y%ﬁj‘ f E/JVE G1 f@%@] G, EI/J
HALTC er MIAREETTR A AE S 10l Ker f,

Kerf={al|lae G .fla) = ey}.

EE6.6 fIENG 3| G, MHERIZSBLST.

1" Ker fJ2# G, WIEMTHE.

2" fONESIY HALY Ker = {e

iEFA

1 [RGB G, MREFEZEMS. T f(er) = ey er €Ker fL L) Ker f
&G MAEE T4 T g1, g2 € Ker [ f(gl)—f(gz)—ez,ﬁﬁ

fCgr#g) = [(g1)+ f(g) = ey er = e,
f(g) = (flg)) = elh=e,.
ik g1 % g, €Ker f, g1 €Ker f, AT} Ker f & Gy IFRE AT g€ G, kEKer f,
f(g *k*g)= (f(g) « flk)«f(g
= (f(g) vey s f(g) = ey,
g’ * k » g€Ker f.Ker f &G, WIEM THE.

20 Y f RS, B e RN ex i Ker f= Feid k. X Ker f=
{el}Hj"ﬁn%ﬁE gzé G, bﬁ%/\mﬂﬁ’t}}ﬁ{% 811812 6 Gl ,glﬁﬁgu ,f(gu) =
f(gi) =g

fgu *g/u) = fCgu) « (f(gu))' = gu» g/z: €y.
A4 g * gl EKer f= oD gn * g = e TS E] g1 = guo s 1S . X ULHA AN
R G, PHITRERAR . %E/A\Jﬁ?%fsﬂﬁ BT LA f S g

Bl1 G G, BIEEWANHE. L [:Gi—>Go  WMEE g€ G, f(g) = ey fE

ElgquGGl,
flgr%g:) = e = ey o ex = f(g1) f(g2)s
fIERERIZS B . Ker f= G, ,?*21!‘]%524‘%55!39’3ﬂ*ﬂﬂ%ﬁﬁﬁéﬂkﬂﬂ%ﬁf

B2 G, =(Z.t+),G,=(C, ), % [:Z>C.f(m)=i".f(k+ ) =i"""=ik
il =flk) « f(D.f NG, 3 G, E’JI—]?LEI%E]L.Kerf {(n]i"=1}={4m|mé€
Z). f BG4 Imf= {1, —1,i, —i}.

EEG6.7 fREHFG 3 G, —REB.
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# Hi <G | fCHO<<G. . 55 f(G)H<Gy;

A H GO f(HD < f(GD s

#r Hy<<f(G) | f1(H) <Gy

ZH, < (GO TP (HH< Gy, H G /f ' (H)=f(G,)/H,.

IERR B HUGE 27,37, Hof B AR S R

20 Hy 2 GoMEM TR TR f(HD<G,. 0 f(HOSf(GHEG,s
fCGO B fC(HD & [(GOWFHE AT ye (G x € f(HD fETE g€ G,
he€Hy i f(g)=y.f(h)=x

yioexey=f(g)eflh)«flg) = f(g *hxg.
HF H & G E@E%ﬂu%ﬁﬂévg/ x hox gGHuﬂl )’/ ¢ X yGf(Hl),f(Hﬁ;E.l:
fCGOMIERFHE.

3 H, & f(GOWFRE fTT(H) = {x|x€EG, f(X)EH, ) &Gy, f(e;) =
ex€H,, BR e € f 1 (H) . fTH(HD R G WMAEE T4 xi,x. € 1 (H) AF
TE hihy €EHy ff f(x1) = hyy f(xy) = hy.

flx1 % x3) = f(x1) o f(x3) = hy « hy € Hy,
f(x'D = (fx)) = hi€ H,.
AL X0 * X, € TV CH) wxi € f TN CH) N fHCH D Gy I THE.

EE6.8 [IEMNG 2] G, WHERIEMG  MERE a€ Gy, f 1 (fla) =
aKer f.

B B a € Gy, f RG] Gy BRSBTS . f(a) € Gy | f1 3 L
A flan={x|x€G,,. f(x)=fla)}) fEB xEf 1 (fla)),fla"*x)=f(a)
fx)=(fCa)» « fla)=ey,H a’ » x € Ker f, B} x € aKer f. M i 15 3|
fi(ftanZaKer f. VAEHL y' € aKer [ f7fE kEKer ffiy=a x k., f(y) =
fla)« f(k)=fCa) »e;=fCa) . Frhye 1 (f(a)). X1HH aKer f&f!
(fCa)). &5 b

- W N

[ (fta)) = aKer f. i
XAEBU] T2 NG B G, R G, PR ICR IR IE
b f MRS A% Ker fR—ANBE4E. 00 FRATRT LATE G /Ker f 711G, ZIAIEESE
— MR
EHE 6. 9(BRSERER)
#f Gy LR RS G WRISR. 4 G 2 G WA W Gy/Ker f
=G;.
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ERA & H 2H G WIEMFHE. € ¢:G1—~G/H,¢(a)=aH. Bk ¢ &
RSB, 0 (G = Gy /H X BRIEN] THE G BERIRTREA R G R,

# Gy & Gy BRIZ% . BN f!G14>G2 7f<G1) =G,. EX f:Gl/Ker f9G2 ’]7'
(aKer )= fCa) . FHEZ UL [ REMLS, SR VLU a1 Ker f= a.Ker f,HB4 a; *
a,€Ker [0 (fCai)) « fCay) = fCai * as) = ey 43+ fCar) = fCay), BIWET f
HARFITEIRIC K.

B y€ G, = f(G) AFFE a€ G, ffi y = f(a) ,HP4 aKer f€ G, /Ker f j&y
BB . XA a Ker f.a,Ker f€ G, /Ker f#&yve [(GOREBZ B4 f(a) =f
Cay). 0 fCat * az) = (fCa;)) « f(ay) = ey, ay * a, € Ker LB} a,Ker f=
azKer f. i EHAHH [ I WU

fCaKer f « bKer /)= f((a * b)Ker f)
= flaxb) = fla)» (b)
= f(aKer f) « f(bKer f).
e ARRES T SRR R R 3
G,/Ker f = f(G)).

Bl1 HERGWMEMTHR. 2 ¢:G>G/H.¢(a) =aH Fx ¢ HRRZ.

RO Y
Kere={x|x € G,o(x) = H}
={x|xe G.xH=H) = H.
Bl2 4G =(Z,+).G,=Ca)={a"a's,a"" ' VHa"=e.EX f:Z—
(ar,f(n)=a",f MGy B G, Wl [FIASB B RS
Kerf={m|mé&Za" =a"})={kn| k € Z) = nZ.
FH R ) A AR i LA
Z/nZ>={a.
M Z/nZ=Z, iU a)=Z, . FATHRAFEN" n A IEIARE R A n [ AR 28HE”
M.

B3 HFZEEAC I ER 6.7 iy 4.

iERR OH H, 2 f(GOMIERFH#E. & X f:Gl_’f(Gl)/Hz-f(a) = fla)
Hy T [: G (GRS 5 [ AT R A5

Kerf={x|x € Gi,f(x)H, = H,}
={x|xe G.f(x)e H,}) = [1(Hy,
HE 6.6 H f ' (Hy)J& Gy BIERLFHE. 75 o A ) A8 A 2
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Gl/fil(Hz) ;f(Gl)/HZ
EHE6.10 H.K ¥RERFG MIEM TR, H K=H 84

~ G/K
G/H= e

R KRG TR K XE T G a5 it KEH.H 3T G iy
i AR R, NI K R H W7 B he HEG. k€K . T K 2 G WIE
MFRE h' * k x h€ K, L K J& H W IERLF#E NI H/ K 8.

% f:G/K—>G/H, f(aK) = aH , %55 f 5REITTEBTCK, f 12 pdt, 7
HIEH .

fCaK « bK) = f(a % bK) = a x bH = aH « bH
= f(aK) « f(bK),
f R TR S A . B Y ] 25 A
Ker f= {aK | aK € G/K,f(aK) = H}

{aK | aK € G/K,aH = H}
{aK | a € H = H/K.

H [ A HE A E BN
G/K
HIK = G/H. 1
I ]

1. H A2 G B TREEM H B R ED R — A RGE.

2. HRGMWF#,a.b &G HIIGE LT AT 8RN .

(1) a’" *bEH; (2) b xa€H; (3) b€ aHl;

(4) a€ bH; (5) aH = bH ; (6) aHNbH#= .

3B A XTFH={e,(12B41,(13)24D.(4Q2 3 HLEREN S HEES .

4. H ZHEG WF8E0N 2 71 EH X F G TR ITE a W a® € H. 35 H MTRECH 3,
BTN G MEEIGE a A a® € H? IEIRIINTS .

5 H,K G WHAF#.LG : Hl=m,[G : K]=n,iEWF# HNK £ G PHHEE<
m-e* n.

6. B G MMECHNp « q. Ho p, g WHERH p<<q.WEW . B G ROTRER WA g B
Tt

7. HJEG WIEMFHE. QR o Fb JBF H MR —RE T, c fild JBF H MR — 4R
HFB4 a x ¢ FIb»d J&8T H 1R —AFsgEp.

8. G REEINBE, H={mk|k€Z). 758t G/H SAMLEITLE? BHRRAA IR 47 B H
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KRR TE R
9. WRAE G A —DEBTHE A TR R E T HE.
10. Hy M Hy 52 G WIEM F#E. WEH : Hi N H2 - Hy - H, W52 G FIEMFH#E.
11. Hi.H,.N #52 G WMIEM 8.9 H HiCH, . UF8 H, - N2 H, « N WIEMF#E.
12. H. K #2EREG MIEMFROFEHHNK = {e) GEM XMERE he H. k€ K A b x k=
kxh.
18. T G={fIf:Z>Z/(2)} Fig Lis% +.
(f+ e = flx) + glx).
EW]: (G + ) RSt I HARE TR BN 2.
14, FEARFSCBORIERE R - AR E LRI f v, BIRSE R ) 25t O ELR A [l 25 4%
D filxo)=1]x; (2) f2(x)=2x; (3 f3(x)=x%;

4) f4(X):%; (5) f5<X): - x; (6) fG(X): 7%.

15. & G={AIAC(Q),.|A|F0},G X FHIEEREMEHEE. f:G>R" . f(A) = [A|.IE
B f R HE G BIAEFSHORAE R I FEZSBLSS . 5K (GO Ker f.

16. G EACHfE, k BRCEMIEEE. f:G—>G. f(a) = a* EW . f R FESBS. R F(G
Fl Ker f.

17. G=<{a)J& n BMEAEE, G' = (b) & m IR EW «

m| nke=3¢: G—>G ZEFEEBMSIFH ¢(a) = b,

18. H j2G MIEMTHELG : H]=m . X F G MTETHE x.x" € H.

19. H.K 722G WMIEMT#E. R G/H,G/K 2&H#t . b4 G/HN K 255t

20. ERE G Foa, b G REIICE R a’ x b ax b NG R, IE -

(D G WA A RARACRBE G G & G IEHL TR

(2) G/G' RAcHREs

(3) # N ZGWMEMNTFHEG/N ES#HEE,. 84 G &N T
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BTE B MO

SRR G T I FEAR N —otis B L FRE . e T AU AL P —
ATotIES WA W LA Tonia B R IRER IR R S B AR ERHK
MR IX 2 B el ST — T B AR s A ——FR AR

7.1 3% oE X

EXT.1 FEHAWAD—JTEHE + M« ES R P, R
17 (R, +) 3t
2" (R, <) 12PHE
37 FeEAIEM A A A BRI R a.b.cER,
(b+c)ea=bea+tcea,
a*(b+c)=a+b+a-c.
WIFRCR, + .« ) KR,
WRH(R, + 5 )R IHEE a-bERa » b=b * a, MFRIZIFREZIRIE.
IR E P RATE BRI PASIZE + - AR . 825 R X
T+ PSR X o HARAE 1B R HITR A —E A FIL YT, A
P ST TR FR A FR AT 3T
T HISEE LA
Bl1 (R.+. ). (Cot, o) (Qu+. « YOBIIEIR BRI FIA BRER,
Hop+ 5 « i@ H 28558 1 ik maeiks 5. B NS mNEe8.
B2 &k n BYEEOTRE (), YT R INE MIRIEA R n YRR (2D,
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+, ) RHRICEN 0 n B IrBEREIC, n Wy B AR B R TR B I IR SRR
SEHRIR.
B3 (G, +)RZHEE.E={fIf:G>G 2R} 75 E FiE X Ttz
B f.gCEHEE xEG,
(f+ @0 = flx)+ glx),
(f+ @) (x)= f(gx)).
WEHICE, +, « )W BN G LA RIS,
B XT fLgEE.VXxEGEX(f+(x)=fx)+g(x). B [+g &
G LWt ¥ f.g #92G i A RSB,
(f+e)x+y=fx+y)+gx+y
(FCx) + FO) + (glx) + g(y))
(fCx) + g(x)) + (f(y) + gy
= (f+ )+ (f+ .
[+ g REFMEBE, L f+g 2 G FR ARSI, B f+ g€ E.lT(G, +)
JEACHBE ITLL E iy + 8B LA A Asc . 4 0. G>GL .V xE G, fy(x)
=06, HH O BZIBECG, +)METC. fo J EMEIL. T [,:G>G, & XL
f-y:G>G.VxeG.f ()=~ [,Co. [ & f, BRI £ L AICE, +) R
XN [g€EVxEGEX(f+ ) (x)=f(gx). W [+ g &G LM
ST g #JE G LAY A RSB,
(feg)(x+y)= fglx+y) = flglx)+g(y)
= f(gx)) + fgy)) = (f+ () + (f+ (Y.
fe g REFMZEBE L LA« g G BRI AFIZSME B [+ g€ E. B4 iz
BWREEAEE. 2 [1:G>G. VxEG.[i(x)=x.f1 & E WREHNIC. 25 B
(E, « )1k
T f.g h€EE,YXxEG,
(fe(g+ )= f((g+h)(x) = f(glx)+ h(x)
fg(x)) + f(h(x) = (feg+feh)(x),
(g+ W (f(x) = g(f(x) + h(f(x))
=(gf+h+Hx),
Bl fe(gth)=fegtfeh,(g+h)ef=gef+hef,XF+REL A5
B TFRE, +, ) REIIE HIERAEsCHRIF .
B4 #z,=1{0],[1],--.[n—1]) bEX
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Li]+[jl="Li+jl,
Lid-[jl="Li-jl
e E IR fafe s 5 AGR T o G B L ] = Lin I, [ ]
=Lje LW Liy + i ]=0ie +jodsLin o ud=Lis » jo ). BIRCZ, s + ) R SCH B, Horp
L0 m#ETe. [ - i JRLi Mo (Z, - >%%1¥E¥e/\¢[ﬂj‘7$ﬂ7ﬁ AL« X+
WA . T RACZ, s + o« DRI IFFRONEE n Rl
TEFRHYE SRR (R + ) 23S Bl 2 A0 E{ﬁj&@ U\x+a—aaa+x
=0,a+tb=a+c /i x=0,x=—a.b=c.3XH 0 £RH R HET.
EET.1 TEM(R, +, < )P, 0 M1 o35l F oL BALIC. X T R ot
Ra.b. g
1" a+<0=0+a=0;
27 a~(=b)=(—a)+*b=—(a*b)FH.(—Da=—a;
3 (—a)+(=b)=a- b .-« (-1 =1.

1" a<0=a-+«O0+0)=qg«0+ta 0, HHLEHER a--0=0.[aHa]HE

2 a*(=-b)t(a*b)=a--(-b)+b)=a+0=0,FHa-+(-b)=
—(a+*b).FHAGE(—a) « b=—(a « b). . B b=1,8BF(-1) « qa =
—-a.

3 (—a)(-b)=—(a*(=-b))==(—(Cab))=a-b.FFph,B a=b
=1, 838(-D(-1=1. |

TEFR(R, + 5 « )W MUERZETT O 55 THIEHAITC 1r - BI O = 15 AEHL r€ R,

Or =70 =relg =7,
Bl R={0g}.

EXT.2 TER(R, +, < )P [R[=1,84 R={0r} FRIZA N F IR,

WER | R | AL 2AG O # 1  FRIZIA N AEF FLER.

B 5 I R YA Al oo .

B (R, +, < )R, %

H={r|reR,Ar € R,rer =71 er=1x}.

EH rnrzéH FFAEris € R r s ri=riern=lg,rior=r,r=
1. HHFCry e c(ryerD)=Cryer) s (rior) =1 Bl ry e riER Ery o 1y
A TC 0 7y e rzGH BV H X}« i@ RS (R, « ) J&m 1 EHF.HER, i
SRIBH - fE H i s a8 1k =1k In €EHATE rEH. r & r B350, 1
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r € H 25 FAYRTRICH , « ) 2R,

7.2 B AN

AT I FEIR B A IR A FRATT S A A 651

TEBBIAZ, + .« 0,0 BEIC. AHEMT m.n € Z, MR m « n =0, WhF
m=08f n=0.AERL R m#A0,m « n=0, 046G n=0. X ARFR]
RPN EIEE TR, XEF IR ab=ac Ha#0,4 a+ (b—c)=0.HH
WHER b—c=0.80 b=c. 70 4 MRFEFH,[0] EFIC. [2][0].HZE[2]
«[2]=0.\[2] - [1]=[2] - [3]#EAH [1]1=[3].

EXT.3 TEM(R, +, < )P X TAEFILR a € RWRIFE-DIEFILR
bER ffifta « b=0,MFx a HEZEATF. WRAAE—TEFILE bER Hi1HD + a
=0, 0F% a WEFBEF. & a BEAFHFLRAFHE T WK o HERF.

EE7.2 (R, +, « yHRALFRFYHACY IR L A L.

IEBR WRICR, +, < )PRALEFHRF T R PHHAEEICR a.F a » b
=asc,Bla(b—c)=0.4H b—c=0,80 b=c.EAHERT.

REZA A ERT bER,H b#0, P AMIRIFAEIEETTE ¢ #iiGc + b
=0. Xk ¢ ER MAEFHN T, 5% R hELEEFHFF )& . #4)i& v, 7255 R
TeLEF AT 2t — B A . R 775 AT DAUE B A T 2 o

B R R A ik A AT 25 AREUE R AR ER TR a iR a -
b=0.fiFa-b=0=a 0, HAHEAEEE b=0.84 a NELEFHTF.H a1y
AL BF R I AEH . |

EX 7.4 AT FUSHIR(R .+, o ) WA E N 7 R Z N EEER.

WARTEREA S T R HIcKa. b4 a « b=0, M a =05 b=0. 4
JERLT. 2 1 R A I AT

EE 7.3 EEAENEERTRNINEY . sE S TR, sE R R

IERR  SERFER R MSRIL AT 1e OINFT. W2R 1 B9 INB 2 TCRR 19 . i
R WREAAEFRICE a WM A m, B ma =0k

ma =a+a+a+a= Az +1g + - +1g) e a = Of.

m
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HF a0 . f5H m e« 1g=1g +1g + -+ 15 = 0r . X5 1z WIBTETCIRATT G . B

AHLFFEA R A AR ICR B 22 TORR Y . A0k 1e B9IMBA kAR k =
m e nBi(m « )1 =0g, M (m » W)1g=(m « 1g) « (n « 1z). H R JEEIR, ¥
thom e 1p=0g 3n « 1g =0, . X5 1x WK A m < n P& SCRTT A 1 B90
Brs 2 KA B 1e M IR B p AR R HAEE LR a

pra=atat-ta=acUgtlegtt1p)=a-0 = O

p p

AT HITTER a BINFT & p W T a =20 JLA a BOINBd 2= 8 p. 1

EXT.5 TeBE AR IERITR B A =5 p . WIFRIZ R I A $F1E
N p AR AEFITR B INPT R TCRRAY  WIFRIZEE PR R 4RFAE A 0.

TERFIEN p IR,

(a+ b =a”+ Cha?'b+-+ Cllab” + b”,

MT plC, . 1<<i<p—-1.,FREGa+b)=a’+b".

EX 7.6 TEAEF gt R H L iR A HER UK a A77E o' €R ffiffa
o ¢/ = 1n  JURRIZIF NI B mp iU B 7 PSR ER vh AR AT 22 0 R AL B se
BE PRS2

TIE 7.4 IR,

R 7ENL F . a - b=0H a#40.084 a H¥ita’

b=1+b=("+a)eb=a"+(a+b)=a +0=0.

XU F i F A7, Bl F 2% 5. |

EET.5 AR EE.

IERA (R, +, < D RAMREENR . R="{rosrissra b s AR ro =0r s 1y =
1R-’EEE;( ri€R,1<i<n,

riR={riergsriorise,rier,) ZR.

kAN TR A ER B o rF o r TR PR =R
JEHEH iR :R-ﬁﬁj'firi *ri=n =1x. 0 rj JEr BRI, XU R Hr
AARTTTR A FLH T, R 2. |

MAEFE 7. 4 F1 7. 3 FIA FREFE D R EL p.

Bl1 p AREET(Z,, +, < ).

ER Z, ={[0].[1]).-.[p =11} .(Z,, + . « DRARF MLAZHIR. [0 RZFTT.
(1. iRkla 70 Hlal « [b]=[0]. 08 4la - b]=[0].B0 pla -
b.ii p A a el plb BILb]=[0]. ;XEULHCZ, . +, « ) A AR, Il
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S

B2 (la+by/2la.bEQ). +, « LIk,

EB 4 QW2)={a+bV2|la,beEQ). RMERIUE(QW2), +) &, (Q
(2), o AT 1 2EBE 0+ 0V2RZTIC, —a — bV2J& a + b V210, 1 +0/2 25
TG, Tk IR T A 1 5 HARIL Sk 22 A . 24 a + b V2540 B,

s~ L EQUD R a b ZHFEEIIE. QWD) s+ + VB

7.3 TIAHIEAN &

EX 7.7 HEH(R,+, < )>d,S R IR T4 R
17 (S, )R, HOWMTHE
2" SRk - mHEEH;
3" ¥ R WFREHAIT 1R ES.
NIFRCSs +5 < YE(R, +, < YIFIF.
WARNLE LW FIRCS, +, « VAR RIR.
Bl1 (Z,+,)R(Q, + . < YT I,
B2 (R,+, )% %
Z(R) ={x|x€R.Ya € R.ax = xa},
NWI(ZR), + ., « YE(R .+, « YW TIF.
R Z(R)Z R 5 eR vl AT R A AR S . 1T R AL
it 1r € Z(R) . Z(R)J& R MAEZE T4 E x. yEZ(R),VaER,
(x+yea=xea+tyca=a+<x+ta-y=a-+x+y),
(=x)ea=—xa=—ax = a-+(—x),

W(Z(R), +)&(R, + B FRE. XALHL x » yEZ(R).VaER.,
(xey)ea=x+(yea)=x+(acy =(xea)sy
=(ax)ey=a-(x-y,

X, yEZ(R),MIE Z(R)HIRIEIZH « BREMM. L8 EH(Z(R), +, <) 2
(R, +, < YTFh.
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EXT.8 Ry MR, Z¥H.fZMNR 2| Ry BB 1, Al 1, 43512 Ry A1 R,
(L6, Ya. bER, .
fCa + b)= fCa) + f(b),
fCa«b)= fla) - f(b),
f(lR1 )= 1R1
28R f MRy B R, (HIREASRRET.
TSR f RN S CRASS S BURE S R f Ay i PR 25 WSS R — SR [m] A5 ST, B [ 4
Wb
B3 MR @J/ﬁ\a%E@éa%'réWx%ﬁ&éﬁixﬂu?ﬁni%iﬁ%ﬁfa%<L<R"
N+, o0 n B SEBUERERRIC N (M (n X n, R), + 4 o ) JiF B 33X 5 > 35 42 [

FAIRY .
iERA M R BH A BT F R B—dH I X x5, x, A
X1 anxy T apXx; t -+ anx,
X2 An X1 T A Xy t o0+ azX,
o| . =
X, an X1 + A p2 X2 T+ oo F a Xy
&ﬁ]%l f:L(R” ,R" y>M(nXn 9R) ’
an Qi A1n
azn Az asz
fla) =
an ap2 o0 a pp

TELAMERE P ad A — I Z T AL AR N — A n X n FHFE I H M
UG RIS 7 TR R 118 R 5 48 AP 2 46 g ORI T [ ST AR i L 0 Tk M A
asBEL(R",R"),

fla+B) = fla) + f(P),

f(o( * ﬁ) = f(a) . f(;B).
Ay RN, I f Cy) SR B . B R X n B SO [T AT LA
T SCRE L Y ER AR S . AN [ A8 A A2 450 % AN [ B RE 5 BT A f 20 5 AR BRI DA
1M f ZEREABLSS . (L(R",R"), +, « )5 (M(n X n,R), +, « )[R

B4 (Zys+, )5Zs+, DR L [ Zy—>Zs f([x b =[x]. B

ﬁ'ﬁi’atﬂﬂﬂ%ﬁffﬂﬁmx 'ﬁfﬁi‘éjﬁlﬁm%f XAERE N [x = [)’]24 TR 24| (x —
V)T 41248 4] (x—y) Bl Lx ] =[yls.
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fxda + [yl = fx+yho =[x+ yl
= [X]4 + [)’]4 = f([X]z4) + f([y124),
f([xi|24) . [)’]24) = f([x y }’]24) =[x~ )’]4
=[xy« Lyle = f@x Lo « fLy L)
f([ljm): [1],.
FFLL f SBR[l 25 A

PN ) S WS AT AL T A ) A IR S ) — S o

EET.6 fIRMNIAR, BFF R, WEZEBUR, Or, A1 Or, 735123 Ry F1 R
%L,

1" f(Ogr,) =Og,;

2" f(—a)=—f(a);

3 Fa AR WANIC. N f(a) )& R, WA f(a) = (f(a)).

R fIENFR R, B3R R, BY[RZSWSE B4 [ e WASHAECR . +) B354
FECR ) BRI B . Frel 1M 2" BAR ST %5 a 2 Ry W 0. BIFELE o
ERflia-a'=a"~a=1g JB4

fCa)« fta) = flasa) = fAg) = 1g, >
fCah « fla) = fla" «a) = fAg) = 1p,.
MM fCa) =(fCa))'. |

BIS (Z,+, ) 5(Zis 4 ORI A [2Z>Z, f(m) =Lm ], fIRTFZS
Wit (Z, + . YRBIRAZ, s+, A —ERER. Y n=k - L0, [k]-[1]=
[01,CkT,LIIA40,3M(Z, o + o « YR T.

Ble (ZXZ.+.,+ )5Z,+, Y @&H. % f.ZXZ~>Z,.f(a,b)=a,f A
B ZXZ P AERITER (2,00, (0, D RFRF.(ZXZ, +, « )R EEAR,H
(Z, +, « ) IR

DA 795 5] 8 FH 0 [ 25 A AN DR B A 4 R AR 4 . DAy I 28 L B o B

EIT.7 fRRMIFR, B R, BFEGBLSS AR Ry 2B O B4 R, d1J2
IR

IERR R, 2, BRARF LA # s B A EH F. 4 f: Ri—> R, 2[R Hymt
5T Or, 1k, »0g, = f0r DA f (g ) = 1g, » T& Ry SZ2ARF LI AER x25 y2
€ R, WMFTE X17y1€R1vﬁif(X1):Xva()H)ZYZ-

X2 * Y2 = f(xl) . f(Y1) = f(x1y1) = f(y1 e X1)
= fly) o flxy) = yy » xy.
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R, JEACHIA. G0k X2 V2E R, Hoxs ¢ Y2 :OR2 7333:@3’{ X1, 1€ Ry g f(Xl) =
Xzaf<}’1):)’2-

OR2 = Xy ey, = f(x1) . f()’1) = f(X1 . yl),
ﬁﬁf%%%ﬂ‘v’z‘ﬁ X1 * V1 :ORI- R, EF'?EZQ%»TE'CH X1 ZORlﬁ Y1 :ORI Al
5H x. :f(X1) :ORZEz y2 If(yl) :OR2 X R, HIEERF L R, JRHEIR.

WAR Ry R ATE R, BARZFICR xo. I f RS AFTE X € Ry TS
) = xo. [ SURBGE x0 2 Ry AR TR ELE Ry AT x1 . f(xD ER,,
fCx) « f(xD) = fxy o x1) = f(Ag) = 1g, s
B2 f(xDER, J& xo WHTT. B xo MERERT R, 25 |
EET.8 (R.+, « DRW EEEHES Ry LT HAEE + M- R
FEAEWST f:R>Ry TP a . bER A
fCa+b) = fCa) + f(b),
fa-b) = fla) - f(b),
IELFRCR, s + o ) EFE.
iER f:R—>Ry 24T Ry POCREMT LIS [ a € R.AT(R,
O RSCHRE BT LD Ry s RS AS S f(0r) € Ry 2 Ry BIEIC.
fC=a)dE flaWTIC. SRy + ) RACHAE. T (R < )2 1 2FHE. TRl Ry
c BROEEMRIEW RS G f(1) € Ry 2 Ry MFRERALIT. MCR, . + ) 2
HLERE 1 R e X+ RS AR ECHE. ITRL Ry PR+ AT e A RO
ZiEVHREIC(R,, + < )RR |

7.4 PRSI

XA SCRTRERA Y Jr vk SRR . 3K B 1 0 JE ARG o 1 AR
R BT N T AR B AR AU R G

EXT9 [ EHRNETE WMEYx.yvel.reER A x—yel.xrel
JEHr » xe L WFR T &R 1— 8.

EWESH. BTV x,yel,x—ye T HEHU, +) &R, +)FRE

XTI R #8A R A Og )X B~ FEAE . FRATTAR X 54> BEAE Y 4 2 FLERAEL. I
LR RR R B ER A
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IR L 1 23 R BYBAR. &
< I = {Ehk cru |t € Lisra € L,1<k<n,n= 1929"'}7

I+ 1, ={r+r ‘ ri€ lisry; € I},
%B/A Iy« 1 5 I +1, %ISIE,I: R E/‘JIE/{E\IE%EE{/E}?@

Bl 1 FEHE 6 [RIRIEIR(Zs, +, <), 1y = {[1],[3]} 2 HH  fEH(ZXZ, +,
O, L, ={0,n) | n€Z} ZEHIH.

TEFR R o A R MBRAR T 57 7 — &R NP R HcR x 5y #
IR 2 HALY x — yERORHEIEW] R g I AR CREEM LR LR x I
TERSEMN 2

(x]={ylyeR.x—-yel)={x+iliell =x+1.
rErgEs R/ HE X Ix]+Lyl=lx+yl.Lad e [yl=0x « y]. tngksE 25 Hr
Fhnk el & SR ICIEBOIC M X B AR L I =[x L Ly I =Ly 1B
2l i —x. €0,y —y. €1
(X1 +y1) = (x2+y2) = (xy —x2) +(y1 —y2) €1,
Xioyi—Xooy2 = X1 (y1 —y2) T (xy —x2) o yy € 1.

Mty +I=(xoty))+ L, xy syt I1=x, 0 yo+ 1.

EET.9 T2EFRMHM.R/I={x+T|x&R}PEINEL+ AL - b
TESC AR/« ) 93 IFFRN R BT TR,

R R/T ARy +F0 - imREMFEHERFT + 5 « BREHM.(R/T,
O B R A SIS O + T ER/TIEIT. (—x) + T 2 x + T 11
JC. fEJUR/I FOSRSCHRE R/, < )b« BRI RS H 1e + T ZHHBALIT. K
(R/T, « ) 12RRE « X+ WARA L AT 28 ERICR /T, +, < )25

15']2 1Ef] 1 v,

Zs/1, = {[0]+ I,,[1]+ I,,[2] + I},
ZXZ/I, = {(m,0)+1|mec?Z

WEARER R WAL A R oG r. r' € R HBBEIE LI 1« r=1x €
BB FeER,r«1g=7r€l, T2 R M T &R WIEEFHE ISR, G
th =R, ENZIA LR FLEEAR.

RS F b 45 102 F BARE T4 (0F ) A E— D AEFICR a € 1. M
A AEFITRAA W i IE 1= F.XO0fot il F AR EAE{0F b F FL F %
A EIRE . TR F A RTERE F/ {0 ={r +{0p} [ r€ FI=F, &2 F/F = {F}
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={0p} . ENTHI LS T o750 B LERATHE .

T EFRATR NS AR AR

EIE7.10 R ESHIF AT R FKa.(a)={a+r|reR}E R K—F
HALLFRE A a AR AR . SR SRR iy SHAR M A B AR

B X FRYPITEa.a1g=a. B a€ (). H a,a, € (a) WFFE
ri 1 €ERffa,=acr.az=asrysiar—a,=a-+(ri—ry).i a1 —a€(a).
MHEE reRsrear=rs(ar)D)=a+(rerp€ea),a,*r=a-<(r *r)

€ (a). prlh(a)2 R HyHAH . ]
TEﬁﬁ\%‘fETﬁﬁﬂi?ﬁ%%R E"J?%L-é‘\s:{r19r27"'9rk}gR9
(risrgsear) ={rieay+ryeay+ - +ryeag| asas,.a, € R}.

& R HAELIEFRE N S A 3R

FEX .10 QR R A BARAS R E R AR R 2B A8ER.

B3 SEHICZ, +, ¢ )L FHAHER.

TERR & 2RO (Z, + O ERARL WUR T A AEER TR B 1= {0},
W2 T & 0 A 3AR . R T PR AEZRICR  AWRKAE — 1 IEE a € TR
b<<OH beET.HAKIT ZFM, -1€Z, - b=(-1) « b€ 1,3-H - b>0). Xkt
ATDAVEE T ih 4R3I — /MO IEBEE K . X T T R cE n,n=mk + [, Hrh 0/
<k.WHT I RS I=n—mke .0 k J& T P/ IEBEEGRRINLA [ =
0.8l n=mk & (k). \ifit IS(k). LT keI BIRmke .. )i
I= (ko). XL AR 2 PR R

7.5 % m X H

7.5.1 HEMZImMI
(R, +, « ) FHIZIE N

P(x) =ay+a;sx+--+a,x", a,#0g,n=>=0,
Hhag,ar,- a, € R FRARE x FREIC. n A p QO BIUREL B deg(p(x)) =
n. ¥ R ERAEFTRER N FRZI X (G TE0 , FITR 0r FRAFZ A

R R LI ES RO L K FESGER +F1 - . f(x0), g0
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ER[x]. I f(x) = Dlax'.g(x) = D b; « x/,
i=0 j=0

max{m,n}

fOCO +g(x) = D7 Cay + b« x*,

k=0

m+n

fx) e g(x) = Dlerexboco= Dlaio b, 0<k<m+n,
k=0

ij=k

Hm>nbla, =0, n<<k<m;+# m<]n B, by =0, m<<k<<n. AXERIF
(RLx]. +, « YRR FLZHHEEIT, - fOOR fCOMTIT. HEEZ I 1, 25
EALIG.

WA R ZHIR B R 2R LA HIAFH . f(0O 5 g(x) & R x]
HREHER 20 BT ECD 3R nam (=00, B f(x) =ax" + -, g(x) =
bux™+<,a,,b,7Z0r. T R &% ,a, + b,,7#0r. MM

fx) « g(x) = a,b,x""™m + «-
EAEZEZT LA RLx ] P EZERT. X RLx] A AR i RLx ] &

HEIR.
7.5.2 H EMZIM

711 F 2. f(0, g0 RZURF Flx T R g COREE
Z I MAAAEME—RY g (0, r(x) € F(x)  ffif
flx) = qCx) « glx) + r(x).
Hp r O BGRFZHA, BURIRBUNT degg () B Z T
WA 42 g(x)=bytbix++b,x", b,#0r.m=0.%EEE
S"={f(x) = 8x)»glx) | Sx) € Flx]}.
A AP RT BEAYTE L«
1" ZFZ2UR 0S8 WIETE q(x) € FLx 1.3 f(x)=q(x) » g(x).
2" B2 Or €S 30 SR REER/NI LA r (O A7 g (x) € FLx ],
i r(x)=f(x)—q(x) « g B f(x)=q(x) » glx)+r(x) fRi% r(x)=cx’
et cos e A0 t=m A E— R 2T
ri(x)= f(x) = q(x) +g(x)—c,»bx™™«glx)
=r(x)—cx' + -,
F R deg(ry (x))<<deg(r(x)) .
ri(x) = f(x)=[gx)+c,«bux"™]eg(x)e S
S r OO SR SRR B9 230 AP & . BOR AL BE LA deg(r (x)) <
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deg(g(x)).
FHEVEH g (x) s r (O JEME—. BB g1 (). (o) M g (x) a1 (x) 1
T A2 -

o
flx) = go(x) » g(x) + ry(x),
FHH (0O s CORIREBEI/NT g QO BIREC= m) DB F 1 P A1 2
(g1 (x) = g2(x)) « g(x) = ry(x) — ri(x).
R g1 (x) = g, CORRBELZIAIBAFEX LD ZHARBKRTET m, MK
HiNZIRAREBUNT m 72 AT JE S BONTT . BT AT g1 (x) = g2 (). I UHEH
ri(x)=ry(x). |

XA PR B S 0 22 000 AT DA R . LR AR S ME— 0 1Y R
FCO=q(x) « g JFR g GoJE FOO RIS R, B g (x) = x — a. fOOBR
Phx —a BRCREF oo, B

flx) = q(x)e(x—a)+ry, ro€F.
L x=a 158 ro = fla). ILATALTE FLx Jth 230 x — a 2 f Qo By F S HAY
2 fa) = Op IXIFR a JEZ I f OO MR

EET12 8 F FZWE FLx 2 AR,

ER W T2 FLx 1M — DAL T R AEFEZ2HA T={0r, ER
H Op A BAR A T A IEFR 20, Hrp BRI AEZ 2 108 g ().
XFT g Co A PR Al REAVIE AL -

1" deg(g(x) =00l g(x)=a€F Ha#O0;.a fi F fH¥a ,a' € F[x].
a' v a=1,€ 1.8 I=F[x], ERH 1r ERAHAE.

2" #deg(g(xNDFA0ATH f(xore I, e 7. 11 JAFETE g (x) . r(x) €
Flxfi flx=qx) « gl +rCo). B/l glore I, H T & FLx ] A
rcoel. T gos T HREEARM 20 5 A r(x) =080 fQx) =q(x)
g E(g. i fOORMEEMEm IC(g(x)) . k. g(x) e I 5HEMg(x)
EF[x].qx) s gloel. \mgxNT. 25 FAorkr I=(g(x)).

PR F 1 2050008 FLx |0 AR A

7.5.3 HLIEMEZWMATIK

W F 2000 FLx ]2 B3, Flx 3R P = (P(x)E, H
P(x)=aotax++a,x",a,7Z0, 4
Flx]/P = {f(x)+P]| f(x) €& F[x]}.

g1(x) + g(x) +ri(x),
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M f(x)=qx) s pxX)+r(x),f(x)—r(x)e(p(x)), Bl f(x)+P=r(x)+P.
It LA
F(x]/P = {by+ bix++++b,1x""+P|by,bi,b, 1 € F}.

Bl1 Bl Z,[x]/(x* + x + DEIERAR L.

& Z,={[0],[ 1]}, RATEER Z, = {0,1}. (x* + x + D J& Z,[ x JA EHAE.
A P=(x*+x+1),

Z,[x]/P={Cax+b)+P|a,b&Z}
={P,1+P,x+P,1+x+ P}.

BRI R AR RN
+ P 1+P x+P 1+x+P
P P 1+P x+P 1+x+P
1+P 1+P P 1+x+P x+P
x+P x+P 1+x+P P 1+P
1+x+P|1+x+P x+P 1+P P
- | P 1+P x+P 1+x+P
P | P P P P
1+P | P 1+P x+P 1+x+P
x+P | P x+P 1+x+P 1+P
1+x+P| P 1+x+P 1+P x+P

7.6 PRIl PR

EX T A1 ¢ ZNIF R, B Ry 1 [FEZSBGE. O, J2 R, % TT. Ker ¢ = {7 |
r€ Ry ¢(r)=0g, }. TR ¢ MBI
EE7.13 ¢ BAR, B R, (FRFEZSBG Ker ¢ JE R, (FIAH.
R ¢ MR, B Ry BYRRFIZSBGT, ¢ W2 MASHRAEECR . + ) F(R,. +)
A RS LS. e B 6. 6 1 Ker ¢ J& <Ry, + ) BIEMFHF AR B X1, x, € Ker ¢,
x1 —x,E€Ker ¢. X475 xEKer ¢, rER;,
Plxer) = ¢(x) « 9(r) =0, « ¢(r) = Og, .
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Ml x » reKer ¢. [FFAE r « x€Ker ¢. )\ Ker ¢ 2 R, AR . I

EE 7 4REEEREE)

B Ry AR ERIHAGEH Ry RMER. A ¢ IR Ry 3] Ry AW R 2B
B2

R,/Ker ¢ == R,.
WERR W L W R, .4 . R >R,/ 1, ¢(r)=r+1,, 85 ¢ &
G XWAER r.r2 € Ry
e(ri+r)=(r+rpD)+I1 = +D+ Gy, + D
= o(ry) + ¢(ry),
G(ryery)=(ryery) +1 =Gy + 1)« (ry+ 1)
= @(ry) » @(ry),
Pg )= 1g, + 1,
A SRR, (RO =R, /1.

AP RNIR R, ) Ry B FZSBESS I8 4 ¢ WRM R, ) FCR,, +)RYRE
(IS MRS A E IR ¢ RiKer ¢—>R,, ¢ (r + Ker ¢) = ¢ (r) R[4
WS 3

o((r; +Ker @) » (ry + Ker ¢)) = ©(r; ¢ 1y, + Ker )
= @(ry o ry) = @(ry) « ¢(ry)
= @(ry + Ker ¢) « ¢(ry, + Ker ¢),
¢(1g, + Ker ¢) = ¢(1g,) = lg,»
@ FR RS BT
R,/Ker ¢ = R, |

Bl1 QLx]EAHE Q EMZIm ek .4 QW2 ={a+bV2la,beQ).

TEAA
Qlx]/(x* —2) = QW2).

iEB 4 ¢:Qlx1>0(/2),¢(f(x)) = f(2) RIFFEZMS ATH a + byV2€
QW2),a+bx€Qx]. ¢Ca+bx)=a~+by2. LA ¢ BIhFEZSME. T sk Ker ¢,
2 p(x)EKer ¢, 081 p(V2) =0, g(x) =x*—2, lEH 7. 13 4

p(x) = gl (x* =2) +ay +ajx, ayg.a; € Q.
H p(2) =04t ao + ar V2= 043 HLH a0 = ar = 0. R HILEE] p(/2) = a -
arV2=0. TR x* -2 & pCoOMEL, Ker ¢ = (x? — 2) . ARHEIR R A LA 2 PN
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Qlx]/(x* = 2) = QW/2).

52 FEA RLx]/(x* +1)=C.

R 4 ¢:R[x]=>C,¢(f(x)) = f(D R [FIZSBLE . ATE a + bi€eC,a + bx
ER[ x|, flif§ ¢(a+ bx) =a + bi, i ¢ i a2 et

fFEL p(x)EKer ¢ 0 p()=0. 8 g(x) =x*+ 1. HEM 7. 11 1

p(x) = qx)(x*+1) +ay+ax, ag.a; €R.
Hp)=ao—ai=0#H ap=a, =0. HHILHE p(-D=0. FE2 x*+1 2
pCOMHF. Ker ¢ = (x* + 1) . PR IR R 25364 ¢ BRA

Rl x]/(x*+1)=C.

EET.15 [R5 R, HFRREIZABLGT.

1" 8102 Ry B30 f(S 2 Ry 3. R, f(RDJE Ry IFIF.

20 Sy g2 Ry WAL U] OS2 fOROMEAL.

3 Sz %f(R YFER N F71(S) 08 Ry T35,

4 s fORD) M EARL I £ (S & Ry AR H Ry /f1(Sy) =
f(Rl)/Sz.

IERA XHHIER] 1A 4.

1" fR2MRy 3 R, WERFEZSBS A fREMNC(R 2 FICR,, +O) RIS
MLt St 02 Ry W F IR B4 (S, +)J32(Ry O TRE, B 6.7 FCf(S), +)
(R s PO TREATE X0 v € £ AEALE X1, y1 €S H18 f(x) = xou f(y1) =
yz-Xl * )Heslsﬁﬁwx

ve = f(x1) o f(y) = flx, « yp) € f(S)).
f(S1)XﬂL§‘@/£ * %%ﬁlﬂ E/‘J N 1R1 eSl9f(1Rl ) = 1R2 s El] 1R2 ef(S1)- Hﬂﬁt%ﬂj
(fCS s+, < )RE(R,, +, « YW TFIF.

fFT?'J'J:HﬁvRI % R, E’J?%,Fﬁu f(R1)7E11: R, E/‘J%ﬂ:

4" B S, & f(ROMBAL fF(R)/S, .4 ¢: f(RO—>[(R1)/S2,
GCfCr) =fCr + Sy WK ¢ RN X f IRy B fCRO ST FrLL ¢ f &
M R, 3 f(R1)/Sz B X F ri.r €Ry

(o Oy +r)=¢(f(ry +ry)) = f(ry +ry) + 8,
(fCrp) + f(r)) + 8,
FCr) + 80 + (f(ry) + 80
(o Hr) + (o Hlry),
(o DCryor)=¢(f(ry e r)) = flriery) + 8,
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(fCr) « fCr)) +8,

= (f(ry) +8) « (f(ry) +82)
(P e HCri)« (e Hry),
(o HAr )= ¢(f(dg)) = fdg,) + S,

=1k, + S,

WA e f i [ A ety
Ker(¢ o H={r|re& Ri.¢«f(r)=3S5,)

={rlre R, .f(r) e S,

=f 1(Sy).
F B [v) 25 A o B

R.i/f1(Sy) = f(R))/S,. 1
TIET.16 1,1, B3 R EAEAR, LTI M 1L /1, B R/ T, (ke H
fﬁz ~R/I.

ERR L1, B3R WA, LCLCR. RANTETBES L/ L,={i+1]|i
€ELICR/L,.ES f:R/L—R/I,, f(r+1,)=r+1,. % ri+1,=r,+ I, i, r,
—r € L1 LEL UL ry—ra € L NI r + 1 =y + 1B SR IT
BICK. [ X F ri i €R,

fWry+ 1)+ (ro+ 1)) = f((ry + 1) + 1) = (ry 1) + 14
=+ 1)+ (ryg+ 1D
= fry+ 1) + fCry + 1),
fClry+ 1) e (ry + 1)) = flryery+ 1) = rpery + 1
=(ri+ 1)« (ry + 1)
fCri+ 1)« fCry+ 1),
fAgr + 1) =1z + I, 1

[ R A gt
Kerf={r+L|r+L=1L)={r+L|rel)=1/.
P B[] 245 LA o T

R/, _

Ll = R/I,.
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7.7 FIPRUIHOR BN

[ JERR B W R/ T R AT AR AR RE B R/ T NSRBI A e 7
S/ IRATE LY B HIR(Z, + . ) T BAERE R HA. p A
(p)={k * plkCZ}JEZ 3.

Z/(p) ={(p,1+(p)y,p-1+(p)}=Z,.
WRG+H(p)) = G+ p=(p) . Bli-je(p),pli~jIBaMed plidiplj.a
it(p)=(p)E j+ (p)=(p).Z/(p) NEIF. 5| H RS

ENT.12 [ JRAEFFUCHIA R (HAE, IR 3T R MR IGK a. b, 10
Ra.belfefiac I Bibe A4 I HR EIEE.

EIE7.17 1 RAEVNSCHIAR IEIA. R/ T 23 HAY T 2 KB

B R/I 2%3F. R T EICEa. b W a » bET,BiCa+ 1)« (b+ 1)
=ab+I1=1.HF R/I PEAZFHNT. UL E a+ I=18FHb+1=101 3%
R/THEID . THE a€ I SF b 1. LA T 2RI

S R TR WEMM . ER R/ I, #5(a+D « (b+D=a+b+1
=1 WA a-bel. NI RERZHEATERSE ac I, 835 bel, Ml a+ =15
Fb+ =1 XU R/T HRAFHEF. LA R/ T ZHIF.

Bl I F AUt FLx] 2 ERARER, (o) J KA.

WERR ()2 F(x) [IAE, 7526

Flx1/(o={flx)+ )| flx) € F[x]}
={a+(x)|aé&Fj}.
EX e.Flx]/(x)—>F,9o(a+ (x))=a BFEHEME. Flx]/(x)=F,ffLL
Flx ]/ Qo2 i # 7. 17 1 Qo) 2 Z 8.

EXT7.13 T EAR WM, IFR. %5 ICM, M &R i3, WA M=
R.FRATFR T J& R R KIEAE.

B2 FEEAZ T, p BREE(p) & Z WRAEL, BdE Z WRHEM. X2
A4 M2 Z HEIFH(p)CM. M R ILEmE (p) Bl m=kp+1,0<I
<p.l 5p HRRLFE a . bEZffi la+ pb=1, m,pe& M. HiHy 1€ M, 3
BE1e M. gaisih M=Z.
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Bl 4 3 BRI Flx  d, (o Flx JIRBE. B2 Flx ik
FHAR. ORI M2 FLx [ BEREN H OO CM IR AFEE f(x) = a,x" + -+
arx+tarEM,ay 0. f(O)E(x). % f(x)=fi(x)+ay.[L(x)E(X)TM,HEH
avEM.ao 8 F AEZICER BT, FLx JBHE M A5 %58 a, 25
A M=F[x].

EE7.18 TR CHIA R BRI R/ T ZBE HACY T 3 R MK
JHAHR.

R CH R/T 28 I#R. % ICM.M &R 3L IR 245 a €M Ha
1.0 a+ 1 ZER/THAEEILR, EMWICE x+ [+ D « (x+ D=1
+I.HaceM.xER.MZR WHIE . Ha - xEM. X ICM.1+1=a-+x+1
CM.FHILHES 1€ M. M = R EIER T T /2R FRAR.

FoEk T R KA ad T.a+ T ZER/TWAEZEIC. MR x+ 1 JEa+ 1)
W, x N 2

a+Dx+D =a+x+1=1+1,
Bla«x-1g€ 1. BBES
A={-i+ax|i€E€1l,x € R}.

B ICA. AR PWAES FHE AR — iy +ax,, — iy +tax, €A, yER,

(—iy+tax) — (=i, +axy,) == (i; — i) +alx; —x2) € A,

(i +axy)sy=—hytalx,y €A,
HAZERWHBHICA BT T 2&R WRKIE. LA A=R, T& R LR
PTG IR EA T i0ETsxo ER M 1r= —ig taxo Bl axo —1x ET. xo + [ it a
+ T 1y¥ioc. AT R/ T 238

MR T AR LS A R i O3 R4 R/ T /250 MBS A R/T &
BN SHE T2 R R AR W T HEL

WL 7.1 A LA AR R PRAR — i 2 R AL

IHCHETS B A A — 5 BT BN RO Z ER 230X Z0x ], (x5 Z[ x|
R Zx ]/ QO=Z. 7 Z A2 COARIE Z0x ] iR IR

S

L PR G L3R 7

(D (ZXZs+ 5 ) o+ 5 « BPER o Biga s
(2) (2ZXZ,+, « ) Hrh+ 5« i b

(3) (Ro+ o) H + ¥ a » b=lal « b.
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2. Bl NAIE M EF A,

(D AZy+, o5 (2) (Qs+, * 035

(3 (Zys+, o5 ) (Zs,+, ).

3. MR+ o IR (R ) RAEAHE R, + 4« ) B,

4. EIF R AR FAERE a € R ¥ a® = a, WIFRIZIF AT R IR IR .

(1) Ya€R,2a=0;

(2) R JE5cHIR.

5. FHIPA IR SR IR, WP I 7 AR

(D) (ZXZo+ 4+ )5

(2) {a+bV2|la,bEZ}, +, *);

(3) {a+by3la,bEQ). +, +).

6. # a R e, W

(1) —a WREHIG;

(2) a NEZEHT.

7. FEACHRIAH L a x b BREHE TN 0 RFEHEFR b ZFHF.

8. EJEIMBE(G. +)MEBH. IR H &G T A

Eq = {f|f€E.f(H) < H}

it E 13K,

9. —ANIMER P T IR WA= TR,

10. & f:ZXZ~Z,f(a,b)=a . 3EH fRIAAZXZ, +, « YBIHCZ, +, < )RS B
3R Ker f.

11. 3R Zs &3

12. % L,I, E‘:% R E‘inﬁ,ﬁlu I ﬂIZvll o Ly ) + I %KE: R E]/‘J}E,*E’}JFE_ I « I,&
LNI.

13, iEW] zz{(g 2(;“)

TCR M7
14. TEEHTEEA ZLi]={a + bi} |a.bEZ)H, I = Q2+ D FHEMETER? Z[i]/2+DF
AR TR ?

a b
s o r={ (0 1)
h c d

LR/ 2R o R 4 7

16. QLx]2A FHUR Q I —RZTIA L IEW] (2, ) J& QLx ] iy FRIAH.

17. Flx 208 F LZWREF. 76 Flx] L SGEH f(x0) « gl = f(g)  [mKFLx ],
L O RERENT HiA?

18. (Z;v +, + > FZTI f(x) = —4+5x+3x%,g(x) =3 — x +4x° {32 f(x) +

xGZ}%RZ { (« ) a,b,cez}a@wgﬁw R/T R e

2m  2n
2k 21

a,b,c,dez}.zz{< >‘m,n,k,lez}.iﬁﬁﬂl%R {3
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g(x) . f(x) » glx).
19. B(Zys + 5 <) MBI 1+ x+ X + o+ x" HEF 1+ x BHAY n HETEL
20. RN Z B Z (A RS U RS LR
21. R Z, B Z (9 RSB .
22. WEHA . (3) /(6) )& Z/(6) iy HiAR , 3 H.

7/6)
3 /6y =2/

23. myr BRCEMEREOTH rim Ul @ 3R Z T a BTAENRRZE, U La]FRmE Z F
a EMRIRIE. A [ Zo—Z, . f(a) =[a] IEH fZAFEBG. 3K Ker f 41 Z,, /Ker f [F]
TR ER.

24. & ¢ R{x|>R.e(f(x)=¢Cag+a,x+-+a,x")=ay.iFH ¢ M R[x]F| R 3
WIS B, 5k Ker ¢ 34k 5 RLx1/Ker f [R5,

25. 7 ¢ JEMFR Ry BIEF Ry WM [EIZS WG, 12 Ry A RRAE . TEH] .

(D ¢ ' (@) =1+Ker ¢;

(2) ¢(I)=R,<=1+Ker ¢=R;.

26. BHIAZH, () & ZHFEIE Y HAY [n| =05 p, K p BEEL

27. WY AE Z0x I, Coy n) SRR KRB HAY n 4L
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F8E WEHRRHE

8.1 K&y L TE

EX 8.1 TEMFEA . <P IRERE a.bE A {a. DIHRA — IR
A AN ES FRCA <O 2.

WHAas by K TR a 50 MBLICHE a x b {a, b) /N ER BN
a 5 b BHLILHE aDb.

T A MR T AR EA B/ ERRER T A W EATEME—/ . 7E2E
8. 1HH[LIFH » 5O A LR —Itiai A <OARER(A, » .@).

ANTEPIAT BT Fr SR AR A% . TINTEIR] 15w BB TR0 e SR AR AR

(a) (b) © (d
(®

© ®
A 15
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K 16 F1 AR A P E (D (s v 1A BESL R RO {x. y)
A/ EFL IR AEG H {x, ) B ER ARK IR AW R {x, y) o ER A
THMEILERAR TR AEG H{x. y A TR/ B A T SETEER KT S Br 2L (1)

B (O HATEAE .
X y
OO X
y
1) 2 3)

@ ®)
& 16

Bl1 AREL. (VAR B REE « O aaENAMU. &R
HIERC AL A€ P(A) ] AT NA AL AT NACAL L ATN A E{AL A,
E’:ﬂ:ﬁ' % CIE{A17A2}E/JFE’ El] CCAl»CCAZsEﬁt CC A, mAz Mﬁﬁ Ay
NA; E{AL A ERKR T AR A x Ay = A1 NA,. L AICAUA A AU
Ay T ATUA, AL A S 47 B JE{AL AL I E5 BP AL S B, A, C B,
W2 AAUA BT At UA; JE{AL A BN EAR B A1 DA, = AT UA,.

R S A =2 B, (2CA), ) Hasse EIARTHE (D). 24| A| =3 i,
(P(A) ) Ky Hasse BRI ()

B2 ZERBES. (Z. )R A IIB A « F O 43 30K A B0 ek
NP NGRS X R a.bEZ,a 5 b WK AL Ca, b))
Bla,b)la,Ca,b)|b,iCa,b)Ela.bITH . Hcita 5bMTH .M cla,c
| b TER 2 TR 2. 1 P e A ol Caub). W Ca, b) 2 {a. b} RYERKT 5 B
axb=Ca.b). X a 5bwk/NAER La b2 alla.b].b|[a.b]l.Hkla.b]
SEla, by BSR4 ¢ Zla DI EFL Bl alc, bl 7055 2 BE B 2. 4 SRR
fla.bllc. Wla.blE{a, b/ ESL B a®b="[a,b].

TEHT T 18] (D) J2A4% ({1,2,3.6} . | ) iy Hasse &, 8 (g) 52 ¢{1,2,3,4,6,8,12,
24}, | Yy Hasse & . & (f)#<¢{1,2,3,5,6,10,15,30}, | Y% Hasse [&.
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B3 % GREBE.LG={H H<G},(L(G),Z) ¥4 FHE ] A.B
€L(G), A 5BYRG WT#.ANB W& G W78 FF] 1 A R8T LIE
Bl ANB ZE{A.BINEK TR M AxB=ANB.HT A.B&G Wi, 2R A
=(AYC(AUB)=(A,B),B=(BYC(AUB)=(A,B). HT(A.B)J&iH AUB
P LRRE . (A BYS G LT LACA, By & G FH#E. BICA, B) € L(G). T (A,
BYR{ABY FFR. 2 C -G W TRHASC,BEC, 34 AUBZC,Mi(A,B)
e AUB B/ NORE. FTLICA BYCC XA, BY = { A, By i/ AL
Bl ADB=(A,B). 2 FalfI(L(G) , )52, A TFRE N T RERS .

Bla % GEBE.NG) ={HIHAG}.(N(G), )My FHE AR A.B
EN(G). A 5B &G MIEMTRE. AN B 2 G MIEM 8. SR 1 HhEk
JrEATLAIER] ANB 2Z2{A. B KA. Bl A« B=ANB. X A,B ZG WIE
FLFHE AMEIEY] AB W2 G WIERLTHE. 9F H(A, B) = AB. 14| 2 [ 7 5]
PIERCA, BYJ2{ AL By ff/h EFL BN ADB = AB. IfLI(N (G) . &) J2 4% . Fef]
K'Y R IR A .

TR AR TS T

EH8.1 WA, <M. EH A PRLEICKa. b.c WHiL:

1" axa=a,aPa=a; CREEED)
2> axb=bxa, aPDb=bPa; (A2 f)
3 ax(bxc)=(axb)*c, aD(bDc)=(aDb)Dc; (EEED
4 ax(a@®b)=a, aPla*b)=a. e

JERR L HGEW] 17,37, 27 47 B AR ) .

I (A<D <A LSRR <A EE a€ A Y
fa<a,a Zla,a) TR x Bla,a) IR x<a , B4 a Zla.a) Wi
KFEHR,axa=a.[FMAE aPa=a.

3 ASd=ax(bxc),d =(axb)*c,dFEla,bxc) R TR,MdI<
a.d<bxc.XdRE{b.c)TFR.d<b.d<c.ljd<a,d<b,®l d<<axb.X
Hd<<a » b,d<<c,fld<<(axb)xc=d FWHEHIIE d'<d.HB2FREKK
SRR d=d Bl a x (bxc)=(a*b) % c.

FHEAE aD(bDc) = (a@Db)De. |
EIE 8.2 (A<M IMT AFHUEEICRK a. b, LUF =2 i)
1° a<<b;

2" axb=a;

3 a®b=b.
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UERA
1'=2" CHla<<b, i<W HRMH a<a . W2 a Fla b TH. MM a x
biEla, bR TR L a<<a = b.55—J71H N a b 9w L Hla x b<<a.H
TR T R AR A a x b=a.
2'==3" CHlaxb=a. fEH7 1HHEEHA b=bD(b*x a)=bD(a
*b)=bPa=aPb,B aPDb=b.
3=1 CHaDb=b,\ a@®b yEXHb Zla,b /N5 Ll a
<b.
PLERER T = A~ i SR i
EHE8. 3 (AR XT APIEEITTR a b, c AR b<<c. Ml a x b<<
axc,aPb<<laPec.
IERR  HERE 8. 2 1 b<<c ST b * c = b, TEkE D » B R REER 45
AR,
(axb)x(axc) =(axa)x(bxc) =ax(bxc) =axb.
FRHERE 8.2 F1 a x b<<a * c.
[FH AT IE a@b<<a@c. 1
EE 8.4 (A, <R XNT APMEETRa, b, e iR T HRAER:
a@Pbxc)<(aPb)*x(a@Pc),
a*x(b@c)=Caxb)@ (axc).
R B OME X a<a@®b,a<<a@c. FFH * FE LFE] a<<(a@Db) *
(a@®c). XHH
bxce<b<la®Pb,
bxc<<c<<La®Pec,
PR x B LBE] b % c<(a@®b) * (a@c). X (a@b) * (a@c)E{a.b *
LRI a®Cb * o) J&{a, b x ¢} /N LR Tl
a@Pbxc)<(a@Pb)*(a@c).
[Fi) AT HIE 7S — A3 A S |
EIE 8.5 (A<M XNT APEEILKa.b.c.
a<b=a@Pbxc)<bx(a®oc).
IERR O a<<b.fEE# 8.5 M/ BEAEX a@D(b * o)<<(a@b) x (aDc)
FRALS a<b ZEMMHEaDb=b.18%] aP(b x c)<b x (aPc).
JE K. B H a@D (b * )<b* (aPc) . T
a<<a@Pbxc),
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bx(a@®c)<b,

T A3 O R << AE B PR a<<b. |
TEE8.6 (A,<)RH, A MEBARTES A EKFAME/N A
IERR AT A BWARTFES ProcEZ M EOENEN. S| S| =28, (A, <O

JEAE AHER 0T a, b A RR N SR B 5 S s R[S | =n

— 1B AALST. |S| = n B ATA S= (a1 az, v a,n1sa.),8 = {aisaz,

ey )8 = - LB A BN ER O AL <O AL (b ay )

Fie/NER b B b'<b,a,<b.ifj ai<<b',i=1.2,,n-1,FfL b &S I

A c RS ER 0, <c,1<<i<<n. 4 c &S W LS b =S W/ k-

B b'<<c. Xa,<c,bJE{a,, b ) /N EF B b<<c.XULW] b &S M5/

5.

PRI AT LIIER] S A iR T 5t 1
TEASE W] P25 1 T —FhsRk A M BRT4R /b B SRR R BT ik X
Fof U v SR i P I

(A ORI ITE EES A FEX—DHNLR< M T a.bEA,
a<,bs=b<a.
WARCA <O FEE. (A, <)Y Hasse B ZHL (A, <O Hasse & I F A
Bk, A= F&E{a, b TECA, <) FIERR T RN LA AEFECA,
<O IR/ BRI T S R (A <O B B ACA <O WA . Bl 1 =T
BRH * MO, JGH M Itz BN « M@ FECA <O i,
a<<b&=a®b=>b,
TECA,<)OTE R
a<,bc=a®'b =b.
FAHEE RS A, <O RyEF &
a—=>b&axb =0b.
XA 5 FRATTE U A0 X 8 S B . — N TE B A A% TR R BT A i, FR AT
=<, % D/ BUR, =@, 15 207% A 850X 8 i R, B2 ) (8 i A A
R R = ARk YA
B, s BATER a®D b * )<<(a@b) * (a®c) HXHMEATEZ /T BLA T a
x (b@ce)=(a * byP(a * ¢).
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8.2 JLFMFIRRIHS

8.2.1 SELEMERE

EX 8.2 WRIEM (A, <O XNT A MIEETEEA KT AR/
FLNPRIZAS e T2
BAR. Y A RAERRESH, EHE 8. 6 UL (A . <O e k.
EX 8.3 (EM(A <O EfFERKICHIIR/NIC. 705132 10,84 A
HFHEEITR a #RH 2 0<<a<<1. ARz 2B R IFE (A, <.0,1).
FERAR A S
A S T A MEEICRa,
a@P0=a, ax0=0,
a@l=1, a=x1=a.
TEA S ep, FT AR R 3R 07 g [ — oo R A A&
EX 8.4 TEAFTMA 0. DP T APILRa. bR axb=0.a0
b=1,0%k a Z&b %M (b it a HIAN).
— e A FAR B, — TR AT RERCA AT, W RTREAT 2 4o, i 17
HHAKIE ar,a,,as FREAFNT. GEE a1, a, a5 BAFMG.

& 17

TEA FAR L BoRot 1 R dR/Ioe 0 fME—#hoC . /ot 0 2 RIC 1 HYME— b
T XN 1A A% (AL << 0. DR RIC. X T A EREICR a.a®1=1.a
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*1=a F5IH a=0,001=1,0%1=0.FFLA 0 5 1 ZHAMY. X457 bEA Z 0
AT, B 0D Db = 1.7 0 2 die/Nt, 0<<b,0Db = b. A1 b =1,1 2 0 HyME—*IT.

8.2.2 HAM&

EX 8.5 TEAFHEA 0. D AR TTRABE DA —DHITER AR
AR B AME.
15‘] 1 L= {0’1}-%—:%% L’® L%X?ﬁ%<wx¢1f%: aysazsassby, by, by
€L,
(aisaz,as) <s(by,bysbs)—=a; < bi,a, < byyas << bs.
(L% <) A PR ol /N e Ml R oe 73
A ,0,00F (1,1, . L* 6% (arsaz,

aS)E(J%I\ij‘j(bl vbzvba)v/ﬁ\:qj
1,1,0 (1,0,1
( )<"' ©.LD 1 a =0,
< b —{ 1<<i<3.

"0 4 =1,
‘@ OO0 p 2 <y BATHME. T Hasse [ W[ 18.
Bl2 A RES (PA).C) AT A,

(1,1, 1)

(0,0,0) - ™
Hig/No e Koo il e I A, 2CA) AT
H 18 BILEBMHTEA - B (7(A).C)Y A
IS .
8.2.3 HEHE

EX 8.6 TEtE(A, <O MR T A BUEEITTHRa b, c A
ax(b@c)=(axb)@ (a*c),
a@bxc)=(a@b)*xa@Pc),

NFRCA < N BLtE.

Bl1 A REL (A, PR ItBRE « MO ES N FIFU.
ARG AN I B S0 L A B il (A , ) JE 4T T .

B2 Z'RIEREES.(Z, DR ZItis i « MOS R ERE KA FH
F/NAEEGE T BT R B HCZT L ) 2T A .

B3 19 by e R A RME BRSO X2 R
a,*(as P az) =a,*1=a,,

(a; *a) @ (a; *az) =00 =0,
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AR a1 * (a.Daz) = (ay % a)D(ay * as).

1 1

a as a

& 19

Bl 19 Hhiy Ay BUR A R BeAs AH ay JoRhIT. Br LA AME A — 8 &40 Bk » 2 B is
WA —E A M .

B 8.7 ALELNETFEAE DTk,

ERA (A <O REMETFE A TEEWNDNICRa, b, B a<b, B H b<a.
Jr LA

. b = {a mfa<<b,
b WHEb<a.
b Wka<b.
a®b = a WHERb<<a.
(A OB A PR =DI0K a, b, o ENZEIRE R 0] fEE PRSI -

1" a=b Ha>c.

a Z{b,c) LR . bPc<a, T ax (bPc)=bPc,.XH a=b,a=c,Hl
axb=b,axc=c,tli(a*b)PD(axc)=b@c. N\ a *x (b@c)="(a*b)D
(axc).

2" a<<lbmia<c.

a B {b,c TR, a<<bxc<bPc, THEax(b@Dc)=a. XH a<b FHa<
c.Blaxb=amax*c=a. FRIEFIE. SR (a x b)D(a x c)=a. N\l a *
(b@c)=C(a *b)D(a *c).

[ B ] 45 21 ) — 282, T AR P 4 (A L <O 2Bk |

EIE 8.8 (A<M XTF AixEa,b,c. i axc=bxc,aPc
=b@Pc. M a=>b.

EBA (A <O RS R « MOz B s, /3 e sg et X a x ¢
=bxc,aPc=bPc,.H

+ 135 -



a=ax(a@®c)=ax(b®dDc)
=(axb)P(axc) = (axb)P(bx*c)
bx(a®c)=bx(bPc) =b.

Tl a=0b. |
HiL 8.1 TEAADEAME (A, <OH L WR A BILE a A4IC. A EHFN T
SEME—1Y.

R R o Fla R ICHE a MHC. B
a@a =1, axa =0,
a®a" =1, axa =0.
W2 aDa' =aPa"axa" =axa FIFHEHS. 8H a’ =a" W a WM ICIEME
— . |
EIE 8. 9(EMREB)
(A< R RN A AhotEa, b TR a’ b R4
(axb)=a Db,
(a@®b)'=a" *b".
UERA

(axb)Da)Pb’
=@ ®bPb =1,
(a*b)*(a" @bH=axbxa Db
=ax(bxa) =0.
HHfEIS 8. 1 H1Ca * b) IAMTREME—1, 8 (a = b) = a’Db’.
[FFRATECa@®b) =a’ % b’
EX 8.7 HAMTECHIR N IRIE.

8.2.4 1&i%

EX 8.8 TEME(A<OH T A MK a, b, e, W a<<b ¥Hffia@D(b
x¢)=bx (a@c) JBACA <) NIEE.

R AR CA <O TR A a<<b. W] a®Db=b, X

a@bxc)=(a@b)*xa@Pc)=bxa@®c),

It AR 70 BOAS AR SR A5 .

810 (A, <RI AEFMMEN T A PIEETRa. b, IR a
<bHaxc=bxc,a®PDc=b@Pc,MF a=b>.

IERR A <O BB X T A HEEICRa.boc. 5 a<<b,axc=Dbx
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c,a@®c=bDc, . Pavf

a=a@axc)=a@bx*xc)=bxa@c)=bx(bDc)=b.

Rk B E R 8. 5 HIfERE T a<<b<s=aD(b x c)<b x (a@c). K14 X
=a@®(bxc),Y=bx(a@®Dc), i a<bHWXY, FiFH XPDc=YPc,x xC
=Yx*c.

XDc=a@®h*xc))@Dc=a@Dbxc)Dc)=aDc.
Y®Pc=hxaPDc) Pec.
BT a<b,a<<a®c,H a<<bx (a@c)<<a@c. MWHEEH 8. 3, DB AT,
i a<<b* (aPc)<<aPc #EH
a@PcLb*xaPc))Pc<LaPcPec,
il
aPc<YPc<aPe.

PR R << RS FRMERT YD e = a@c. 1T XDe = YDe.

EFRATIE T AEAS Y a<<b B,

(a@®b*xc)H)@PDcec=hxa@®c)Pec.
ERRE AT : 24 a>b B,
(ax(b@c))*xc=(bP(axc)) *c.
FAHEEE a 5 b AL B AR Y b=a Y,
(bx(a@c))xc=(a@bxc))*c.

XY Y a<<b I}, X * c=Y * c.

WEAT X<V, XPBc=YDc. X *xc=Y*c. A\DHEHALA X=Y. &
DL, a<<b I,a@®(b*c)=b* (a@c). FrLAE (A, <) LBk .

8.3 —RE RS

AV S ULES LR — Al Z AR Ir s R g ACCR S8 Aif if
JLEA TR AR S R R T e — B RR 4.

8.3.1 HEAEX
EMN 8.9 xHPRES A FHHANZICIEE . NENTES A WTELE
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aabvc ?ﬁj/@

1" (axb)*xc=ax(bxc); (GEEH
2" axb=bxa,a@®b=bDa; )
3 ax(a®b)=a,aPax*b)=a. UNEED)

LRI R G (A, * D) 2E1E.

B8 11 E 8. 1 FIE X 8.9 g LIS IE M Y.

R (A <O 8. 1 e Ltk RiXt A PR = o7 {a. b fHE
— MK F RN LS 5HEE a x b fla®b. x MO R A LHA—Jtis
ALTEE R 8. 1 hEAEHI BT R 455 B S A A BT LACA L * D)
8.9 HE LK.

(A, x D) RE X 8.9 g LI RATE A B SRR

a <l b&=axb=a.
Maxb=alf.aPb=(a*b)Pb=b. Y aPDb=bl,a*b=a*(aPb)=a.
axb=ac=aPb=>b,01F

a<<b&s=axb=ac=a@Pb=>.
BB E LSRR <2 A LT RR.

EHA i EE a. b, T a x (a®b)=a,bx (a®b) =b,Hl a<<a@®b,b
<a@®b. T42& a@b Zla,. b EF R A hmE e tZ{a, b LB a<
¢, b<lc, {4 aPc=c,bPc=c.

(a@b)Pc = (a@c)@(b@c) —c®c =c.
XEWE aDb<<c. M\l a®b &{a, b}/ EF.
[FIEEN] a « b 2 {a, b R KT A (A, <O M 8. 1 g SLIHS .
25 FX A8 SURSE. |

8.3.2 TFIZHISHIEIETR

EX8.10 (A, x ,D)EMH. BEA WIEEFE£ RES BX x AlDizHE
SEEHR B AFRCB, x ) JE(A, % ) FI&.

D M ARSI

Bl1 Z°EERBES.Z FE L Itis%:

axb="(a,b)y a@®b="_a,b].

(Z7 % D). 2 T A IEREES . T MEE SR A 25 P
AMBRE B/ NV A R BB BT LT, x (Y (ZT % ) 15

B2 (A, . O R APHITRa, ba<<b,%
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Ilb.a]l ={x|x€ Aa<<x<b}.
EBL x1 s xo €1 bal,a<<x,,x,<<b,H
a*x; = a, xi*b = x;i, l— 2
a@®x;i =xi» xi@®b=>b, =T

A2

ax (x1%x2) = (axxp)*Xxy a*x; = a,
(x1%x2)%b = x1%(xz%xb) = x1 % x5,
Bl a<<x *x x,<b,x1 xx,EI[b,a].

I ATHE a <x1 Dx. <b, xi Dx, € I[bsal. NfiiI[b,al, x,®) 2
(A, * D) HTH5.

B3 (7({1.2,3), N, U)JEis. &

Ay = {{2),{1,2},{2,3},{1.2,3}},

Ay = {D,{1}.{3},{1,3}},

As = {J,{1,2},{2,3},{1,2,3}},
(A, NS W AIKCA,, N U< 1,2,3D), N W F4& . Ay H{1,21 N {2,3}
={2} & A3z, As AR (A B TFA%. B IE HIFE A A 7 S EA %
(A, *,@) T4,

EX 811 (A, « ,D)FICA, A VOB i — DM RB RS

(AVX Ay oo+ Hip « I+ 280 U (ar,a2) (b1 b)) €A X A,
(aysaz) « (bysby) = Cay x brsax N\ by),
(ay,ay) + (by,by) = Cay @ brsas \V by).
FATIRCAL X Ags o s +00ECAL * LDV FICAL A VORI EEER.

TEMGRE L, Ay X Ay thITR I « fl+ BR2H S5 A Y - @iz
SR TR Ay I ARV IBFOREBLY. (AL % S FICAL AL VO AR T
PLALX A, HRY « F+ i Sl SR A5 5 1 SRR IS R . DT I A% 1) 7 4 AR
WA I HLI RS/ N A A% A4 1 AR A

Bl1 A={0,1},7E A FE KR ,a,bEA,

a<,b&sa<b.
(A, <D A A® FEXKRR<,.(a.b),(c,d)EA?,
(a,b) <, (c.d)&=a < c,b<d.
(A%, <) (AL <) 5 AL <) IS I B BRI 7E A° B LR R <G,
(a.b,c),(d,e.HEA?,
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(a’bac) <3<dye,f)@a <1d,b <1€,C <1‘f,
(A% <) (AL <) HUA <) IR I B B AT Hasse |82 8] 20.

(L1

&D<:>am

0,0

o

& 20

8.3.3 MRS SEY

EX 8.12 (A, x DOFCA, N VRS ANRAFLEN Ay B Ay HYBR
5t f:Al”A:z ST A FUERILE as b,
fCaxb) = fla) A\ f(b),
fa@® b)) = fla) V f(b),
WFR f AL B A, RS B ASBRET .
[N AL B Ay BORS [FEIZSB  IF B RUR AR £ AL 3] A, 1% [H]
I WIIRT . G SR P 22 B A A% () I S IS A R 3 1 A S [T A 1
TR (AL, *» D), ab=axb=a.f EMNA, x ,DFN(A,, Au V)
AR [ 25 A Sp
fCa) = flaxb) = fCa) N f(b),
JITLL fCa)<<, fCb) , BIA% B[R] SRR 2 — i DR e WA B SRS — e T il dn Ay
=A,=1{1,2,3,4.6,12}. (A, , <) FI(A, s<2>%*§vﬁl§ﬂ‘jﬁg Hasse FR&H 21.

12 12
6
4
2 3
2
1

& 21

R [ A Ag OO = x SRR HIE B AR R AT N
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fBx4) = f(1) =1,
FD N f(4) =3 M4 =3.

EIE8. 12 fRRMNES A BES A NS, f MK AL <) FHK(A,,

<) WY [RIRG SR > HACS 4T Ay BYICEK as b,
a<,bcfla) <, f(b).
JERA E"ﬁl f%y\A1 @J A, B@*ﬁﬁm@%ﬁﬂ‘ﬁ$§@41 »<1>':F' a< b&s=a *
b=a.4axb=a i},
flaxb) = fla) - f(b) = fla),
B f(b). 324 ()<, f(DI, f(a)=fCa) « f(b)=f(axb).[H [
S5l a=ax b. )\
a*b =a=f(a) <, f(b),
BE1EE a< b= f(a)<,f(b).

Btk el [:A—>A, XU ATE a.bE Arva x b<;a.a x b<\;b,iHTF
FARFE 33 fa * D)< f(a)s fla* b)<, f(b). )il f(a * b)<<,f(a) « f(b).
R x.y€ Ap s HF [ A a. bE A f(a)=x,f(b)=y. Ay Bk, x
cy=fla) « f(DEABATHE cE A i f(e)=x+y=f(a) f(b). TRKH
fO< (@), [(OHO< () HT [ RRTFH, c<ha.c<u b, Il c<a * b. F
Ff BRI EIRR] f(a) « f(b) = f(e)<f(a * b). % FIJ518%] f(a) » f(b) =
fCa b)) JRHERE f(a) + f(b) = fCa@Db). FrLA f &M [ #a i b .

SIEE 8.1 (A, x OB G HICY A MEAI[b.a]={x|x€EA,a<
x<<b i WRA A ICER AT LB HA AT B AX P TT R U AHE .

IERR WURAERE (AL« @ u<<v, ILu, v ] A A AT I BAHA AR A 1) JC
%‘% ay<by aEﬂ]ﬁ#/l\/A\;'\:%l\fD c, B

ag*c = byxc = u,

u<a)< b, < v.

ao@Pc=biPDc = v,

B4,
ao P (bg*c) =asPu=ay<by=Dby*xv=>by*(a,®c),

WALV ao<<bo B ay@® (b * )b * (a@Pc), FTLICA, * , D) A RBiAK. X
BRE WA (A, * O ZBAE W A RN ILb, a P AR ITTR
A NFEAN T WX WS I ER W AH S

WERKE (A * ) A BB IR A AFAE aos by € Ay H ao<<by . ffi1F a,@
(by % ¢)<<by * (ay@®c). % x=ac@(by % ¢),y=by* (ay@c), BIR ag<<x,y<<
bos by * c<x<y<<ao®c,b, x c<c<a,Dc,
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cxy=cxbyx(ay@c)=cxby.
BT y<<ai@c,ao<y.
cOHY<cPDa@®ec)=a@Dc<ysDec,

53

c@y=a Dc.
[RIBEAE x % ¢ = by * ¢, xPe=ac@c. XUTLE ILav@Dc,bo * ¢ x<y.x 5
y BAHMTC. |

FHIX A5 | BEAT LERA «

EE8.13 HEBYHICYEASLE —
A5 TCF R SRl 22 [Al44.

SRR BLFRATTAS i RAGIE B BUA
wr:

B 8.14 &R HCAS Y HAL Y % a2 & 22 23
Bikg HA S —A 5 o Fi% 5 23 [AlfY.

8.4 A /R AU %

8.4.1 Tm/RHE

FERS AT LUE X« MO WA ZJcia B fEA #MrBeas b, B oo 2 A #hoo BoAb
TCME—  IXFER AT LATEA M3 Boks o SCRAMET. B ANE A iekot 1 fli/ht 0.
BT A Rk 0T AR BB R GECA L » D, 1L, 00 RN A R (A, <O B S H R
AR RS

EX8.13 HARBVAWMNITRNES. « DR A LR —Jtis®. T
A WEEILKa b WHE

1" axb=bxa,a®Db=bDa;

2" axb(@c)=C(a*b)D(ax*c),

a@®(b x¢c)=(a@b) x (aPc);

3 0,1€eA N APEETLEaax1=a,aP0=a;

COXtAHEECKa fFfEa €A axa =0,aDa’ =1.
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MFRCA, * . @D,",0,1) W RREE.
AR B A RS T R AR ECR G A R A0SR
EE8.15 Ai/RKRECA, « @D, 1LOAMBICA, « D) AR
IERA A RAREOE B RATEIEHCA, « @) BARA%. HFFIEH (A,
* O JEAE L IFH O F1 1 23 HIE %A i e/ N TR K.
EHICA, « D, 0, D RATRAELFERER L (A, « D), ZJotisH « D
R A a, bE A,
axa@b)=(a@POxa@Pb) =a@POxb)
a@ DD * b)) =a@® Db *b)
=a@ ' *b)=a@®0 = a.
[RIBEO]IE a@Ca % b) = a. LA JCis & = , O L RIHEE. X4 x=a % (b*c¢),
y=(a*b)*c,nk
x=x®O0
y=y®0

x@axa) = (xDa)*(xDa),
yDaxa) =(y@a)*(yDa),

Hrp
x@Pa=Cxbxc)Pa=a,
y@Pa=UWaxb)*xc)Pa=UWa*xb)Pad*a@®c)=axa@PDc) = a,
x@a =Gaxbxc)H)@PDa =(bxc)Da’,
y@Da'=WCaxb)xc)@Pa’ = axb)Pa)*(c@Da)
=(b@Da)*(c@a) =bxc)Da’.
FRH xDa = yDa.xDa’' = yDa et x =y, B
ax(bxc) = (axb)xc.
FHATE aD(bDe) = (a@b)De. LItz E « O R 455 H. WA, * .
) s A IRECA, « D 0. DR SHERE IR a€ A W
a*l=a, a@®0=a.
TECA, *» EOHPIF LR ZE . a.DEA,
a<<bc=a@®b=>b&axb=a.
TRIEMA, x @)W, 0<<a,a<1. B0 0 F1 1 5352248 1 e/ ool kKot
ZE EAMTAICA, « D) A IR
IS E BEAT DL TR M FoAs h  AE e o DT R OT BN T R A Ah . i
SR AT IR NS & R H A O PR ST
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8.4.2 MmRREMTRE

EX8.14 A, BARMRECA, » @, 0. DR ES A MTFE mRo.1€
A JEH AT+ @ BRI E AR BARR Al A TFREL
Bl A=1{1,2,3},(P(A), ) ZA NG L B« D3B8 508 N .
U, ™ B85, B/NTHRRITH NS A2 A, N UL T s A AR
.4 A ={J,{1},{2,3}, A}, W] Ay & A 7B
B2 (A, x.D. 0, DRAMRNE. a.bEAFILEHa<b,EX AT
H45.
I[byal={x|x€ A, a<<x<b}.
FIMCZIEW ILb, a X HE « , @RF W, H T (A, x @) &5 Btk . i LA
(ILb,al, * @) Witk fHE ILb, a IR RICE a. /Mo b, 5A4 /R4
B R oTH I/ NICA A T3 A TLb s a JWSRAMBIEA — @& B A8 I0b, a I 2
A %L
TEI[b.alFiy x X ¥ = (a@x) = b. WA ¥ <b,
xxa=(a@xD)*bxa=axb=a,
W a<<x .10
IDx=Wa®DxH*b)Dx=xDb = b,
ixx=a@DxD*b)xx =axx*b =a,
Y X & x BT, AT CILbals » .. ™ s a, by A /RAVEL HA (A,
@®.".0, D BT

8.4.3 MHmRRBHESEEN

EM8.15 (A, x,D..0,D5A ALV, L0, 1A RACE X T st
[:A1—~A, R a b EA PHEETE,
flaxb)= fCa) N f(b),
fla@b)= fla) V f(b),
ftahH = fla),
MBLFE [ ERSRET
FEIY fJRBUR BT FR f A A B . Ui /R1CEL A 5 A, A,
EIE8.16 (A, x,D., 0, 1) A FAEL X T A WLEICE a, i RUEL
ILa’, 01575 RAEL 11, a ) 2R .
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R fFHla€A,a’ €A H 0<a'<1.
ITa",0]={x|x€e A 0<x<da'},
INl.al={x|x€ A,a<<x<1}.
Y xeIla" 0J0,0<x<<a’ . H TOBH LTI B 0Da<xBa<<a'Da ik a
<x@a<1.0) xDa€I[1,al. B4 f:1[a’,0]>1[1,a],f(x)=xPa.fLH y€
IMl,al. % x=yxa . [H a<<y<1 HH x BIREFM. i 0=axa'<x=yxa'<1
xa' =a WP 0<x<<a'. f(x)=xPa=(y*xa)Pa=yPa=y, XE W x Zy W
JEAZ BT LA f R X3 x s x € I0a’ 01 & ye Il a JHYREL B f(x) = D
a=xPa=[f(xy).
xi=x1%xa = (xi@a)*xa’ = (x;PDa)*a’ = x,%xa’ = x,,
XEW] f R NI f R ICa”, 015 101, a JHRUR .
B x . x, € 10a’ 0],
flxyxx3) = (x1%x2) Pa = (x1@Pa)*xxa@a) = flxp) = f(xs),
fxi@Px)=(x1 Px2)Pa=xiPa)D x:Pa)
= flx1) @ f(x2),
f(x) = fLO@xD*a) = xi*a)Da=x1Da,
fD =x1@a=@@x PDa))*1=a@® xi*a) = x1Da.
L5 LT [ERABRSS . ILa”,01=1[1,a].
EX8.16 (A, ,@, 0, DHCA, ALV~ L0, DRARIE. 1 A X
Ay RN F D EH . (a1.a2) . (by b)) €A X Ay,
(a;,a)’ = (ay.a,),
(ays.az) * (bysby) = Cay x by,a, A\ by,
(ar,a) @ (by.by) = (a1 D bivas V by,

FRCAL X Ay .3, 0,00, L D) BAVRIEL Ay 5 A, INERL

25 5 UE B SR AR BB A R ARE. UE B 8 A >

EEB8.17 (A, »,D, 0,1 EA/RKNEa A PHILE. A SHBA=
I[a,O]XI[l,a] [F] 44

ER ARl x€ AR O<x<<1.ih T » . O BHEERTFH.H 0=0x% a<x *x a
<d*a=a,a=0Ba<xDa<<1Da=1.HEX f:A>I[a,0]XI[1,a],f(x)=
(x*asxPa) fFBL x1,x, €A,

flxi @ xz2)= ((x1 D xz) *xa,(xy @ x2)Da)
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=1 *xa)Dxe*xa), (x1 Da)D xsDa)
=t *xa,x1Pa) D pxaxsPa) = f(x1)D flx),
flxp *x) = ((xy % x2) *a,(x;*x) @ a)
= ((a*xa)*(xexa), (xy Da)*(xys P a)
=(x1*xa,x, Pa)*(xgxa.x;PDa) = flx)*flxy),
fo)=(xx*a.xDa)= 0P x*a))*a, (a@xDa) *1)
= ((x/@a/)*a, a@ (x"%xa’))
=(x'*a,x’ Da) = f(x"),
JITLA f SRR 25 edgt
fEECy.2)EI[a, 01X I[1,a], 0<y<a.,a<<z<1,% x=yD(zxaHEA,
fo=fyD(z*a))
(y@(zxaM*a, (YO (zxa)) Da)
=(yxa,.yPzPa) = (y,2).
x 2y D MEAR G f R R x . x. € A FE(y, )€ ILa, 0] X I[1,a 11y
J 4%, R

fxp) = xaxiPa) = (xyaxa.xPa) = flxy),
B4
xi=x1*xa@a@®a’) = (x1xa)@D (xy%a)
x1*a) D Ux;Da)*a) = (x,xa) D (xsDa)*a’)
= xy,%*aa’ = x,,
B f B NI S AU A 5 A R |

Bl1 B A={1,2,n}, A ={1.2,, k), A ={k+1,k+2,,n},
(2(ANUs 7 I A BAIRICEL.

ITA,. ] ={x|x€ PA),. T xZ A} = P(A),

ITAA ] ={x | x € 20, A, T xZ A} = P(A,).
HEF 8. 16 M I[A,, T1=I[A, A, |. LHEM 8.17 5 2(A=I[A,, T X
ILA,B]=P(A) X P(A).

EE8.18 A RAMMERRE, [A|=2".%4 B={1,2,.n}, W A5
(BN Uy ™ s By i /RAE I

IERR RATHES A E’m%%/\%zﬂf THAEN]. A =28, A=1{0,1}.f:
A—2({1D), f(O) =@, (1) ={1}. [ RFEEBT A=2C1D) Bk | A | <k By
BT I Al =k JBla€ A H 0<<a<<1. \EM 817 H A>=1I[a.0]X I[1,
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al. XER 8. 16 M1 A=I[a,0]xI[a’,0]. 4T | I[a,0]|<<k,|I[a .0]|<k.
A IR AR A JRAREL I a0 1 ILa”, 0] 4335 (B Al (By) [A)#4 , o
| By | =kys | Bo| = ko N TG 1 1,47 A=P(By) X P(Bo) HRLAFAE ky + ko A
JLRINES B i A=7(B). 1

X NMEREE . [Al=n, (A, N, U, 7 . T, ARA 2" NIuE AR
BEHS T A A BRARAE.

8.4.4 TRREBMRTHRT

WIRAEAS CA <O P /NG 0, I8 A%/ N R TR FR A R

Tt (A, <O B Hasse B (K 24)F a,,a,.
car BEMREF B a v a; =0GF)).

51 8.2 (A, <A, ZEME/
JC X F A PEBIEER K b, E0FHE—NRT
a fiffa<<b. 0

EBA X TFARB A, <OPEBEEF TR B 24
b A LT Mo .

1" b ARGRET IBARIR b<<b;

2" b AT 0 AR (A, <O BR/N G, B 0<<b, b A& 0 (& HI TR .
BB LMIRAELE by € A fH115 0<<b,<<b. X} T by XA WFMHM .

(D by 275 B a= by BIA[;

(2) by AIEJFEF,0 &AL <O ME/NG, B 0<<by, by ANJE& 0 il u .
LAIRIFAE by € A 815 0<<by<<b,<<b .3k HL by7~b,eeeer .

BT A BARES . XA RETC R T~ 25 a2 il . 7E A B 2
J& by AYEEE T a=b; Rinl. |

SIE 8.3 (A, x.@. 0. LA MWARRE. b JE A THIEETER. 4 a1
azssap A FHLE o, <b WIrAERT.N b=a @aDDay.

B aisazssa BAWETIHFHa, <b,1<<i<k. B a.Da, DD
ai<<b. THEANTEIEY] b<<aDa.D--Da,. HTFIEA AT c<d=c *
d' =0 BEAEHD , BT L RFFER b x (a1 Da®++Da)’ = 0. BATHIIE
P MFEARR b x (a1 Ba,D-Da)'70. 5B 8. 2 AFHEIRT a #ifFa<<b *
(a1@a,D+Da)’ XH a BFEFHa<b,a<(a:Da@D-a) i arsaz,,
ar J&/NF b EHIRT . a€lai,azs - arh. Nifi a<<a1Da.D--Day . i
a<<(a,Pa:PDDay) * (a1 Pa,P-Pay) =0.1%5 a EJFFIE A .
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VI b x (611@612@'“@(“)/ =0.

PLEIERIRE] A AEF TR AT AR R O L a, <<b TR I T arsaz, -,
a, ZH. N EEIE X RN 22 ME— 1. R bys bysea by IR TIFH b =
b1@b2@"'@bl- Hﬂlé%:@ﬁ/ﬂféliﬂ by, bza"',b1<b Hbisbys5 by %E%v
Miarsasssari2/NF b ERFEF 8 b1, bossb ) Slarsazssar).
% l<k,EﬂﬁE amQ{blvbzﬂ"’bl}»

An=am *b = a, (b1 D by, P -D b
=(an>*b) @D lan*by) PP (an*by),
H a,#bivan 5b; WIREF a, » b =0,1<i<<]. NI a,, =0.3X 5 a,
R HE AL FTLL L=k, B b s R Z A 2 ME— 1. |

5132 8.4 TEAi/RIE (A <OWMEERIEFICR b AT a, WEH a<<b. 5
Ha<<b',WiF W EL—.

EBA b Fla 5l A MAEFICRE MR F. B 0<<a x b<<a. T a &R
T B a g 0 EERIDCR A ATREAIEFICEK a = b 13 0<a x b<<a. iR a x b
=a W a<<b. XAEA/RAEH a<<b" M HALMa * (b)) =0, ax b=0.fLUY a
* b=00F, A a<<b’.1fi a<<b,a<<b 5 ARV RERII L, B a<<b x b'=0 5
a BJFFRIE. L a<<b 5 a<<b'PiZLHHL—. |

EHE8.19 (A, ».D. .0, RZAMRARNE A5 S & A F A R T FiH K
A TFACA, « @, ,0, D5, U, N~ . STl

R TEM A R RS F: A—>2(S) SHER a € A,

jo} a =0,
{aisazss=sar | a; € Sya; <a,1<<i<k}) a#0.
M5 8. 2 FXt T A HAEIEEITR a EWR f(a) ZME—TfE M. BB a, . a;,
""Clip }gS9{ai1 s a, ’""aip }75@7/?\ b:ail@aiz@'"@aip GA,f(b) = {ai] ,
@iyseeesa VWb Rlai sag, seesan YRR fORB BB @ b #RE @, b a,
ceeag VHOIEE MEIHE8. 2/ a = ay, Dai,Da;, = b, PrLL fZHRGE LEER [
XU

THETER R« DL B

1" Ka=0b=00.axb=0,f(axb)=T,f(a)=TK f(b) =T .
P fCa) N fCb) = NI fCa = b)=fla)Nf(b).

B a70 H b70 0. fla) = {ar az.rsar ) f(D)={bi by u by} WHLE
Yhaysazs=sap s&/hFa BT, b1, by by B/NTF b WEERIEF. WR a
* b=0,8K f(a x b) =T 4 (O NfFDOFDHFETE x€ fa)Nf(b),x 2
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T a FIEFER/NT b IR IB4 x<<a » b=0.1X 5 x ZJEFF & HAA.
FLL fla*b)=f(a)Nf(b) =T H a * b40,% f(a*b)={ci,cas**sCp}s
C1sCoatresCp /DT ax b RFRIET. T ci<<a * b<<a,c;<<a * b<<b.H
ci€laisaz, s art,c;€{bisby,, b}, 1<i<<m. M\

{C19C29”‘»Cm} (- {61196127°"’ak} ﬂ {bwbzf“abz}-
B AR x€{ar ass--sar} N {bisbysybi}x<<a Hx<<b, TJ& x<<a
b. LA x€{cisconrscm). BRI

{arsazsrart N {bisbysorsbi} S {ciscasrscm.
ZE B tiiS N arsaz s rsai b NV {b1sbasesbit ={ciscosrscnmt B

flaxb) = fCa) N f(b).

2" Ba=08 b=00},f(a)=T8 f(b)=F.,aPDb=b BHaPDb=a. T
fCa@b) = f(b)ak f(aDb) = f(a), {518 E] fCa@Db) = fla)Uf(b). Y a0
H b0}, % fa@®b) ={d\.dz+vdy}sdisassd, Z&/NTa@Db K)4ERE
T 58 4 TR d MEAEF I CR a.di<a B d,<a FHLEL—. X
B PR AT RS Kb d i <<a' 5 d <<b" RREIRII o7 (B di<a'.
d,<<b'133]d,<a'* b =(a®b) .1l d;<<a@b.HH d,<(a@b) * (aDb)’ =
0.5 d; BIEFFE AERTH=FAGHERE di<a BT F d,<b.H d,
€larsas,sartUlbisbyyes by b IGHREN A doseersd ) Slarsassrsan
U{b1’bzv”’abl}-&ﬁﬂévﬁfﬁlxe{Clndzv'”aak}U{bl’bw'”abl}’ﬁ?}ﬁxga
<a®bsx<b<a®baﬂ:% XE{dl’dzv'"sdn}Jﬂa‘iu{al’az""’ak}U{blvbz,
b b S{dysdy s d b SR BTN R ar s as s sai ULy byt by ) =
{dl’dZ""’dn}’EI]

FGa@b) = flad) U f(b).

3 Ma=1mf.fGaH=fO=J.Mifla)=8S=T. Bl flaH=fla). Y a
Z1 Elﬂﬂf(a’)?é@»iiﬁﬂ?ﬂﬂ:ﬂé\? X

x € flahe=x<ad<—=x<a s <=x & flaxe=x € f(a),
ik fa = fla).

H L ESHE AT f A ] 20 IR BT LLCA, « @, 0,1) 5(S),
N-U. ™ ., WA RARER A .

MU EVHET A R RAER S A FITRANECE 27 b n jte i -
(A, * O PR IR AR AT 2" ADITR B AT AR S R Y

8.4.5 HmI/RIK

T’f%ﬁ;ﬁ1ﬁ§&<Av * »@,/»OaDEP’%Hﬂﬁmﬁﬁ/ﬁﬂj—/ﬁiﬁi@%»&% x ) H
« 149 -



* R G N T A MEEICR e W a x 1= a, Jitlh 152 « BRI H
HiTe. S FILE a . MREEDEAHaxb=1. P24 a=a@Dala*xb)=a@P1=1.
XERYES AP G a =1 BAYIT, FIrLACA, < )M 1 2E8E. (A, @) @
WA B AE T APEEILR e WHEaDO=a, il 0 2 DBHNE
JC. X TILE a MR bEA HaDb=0.4 a=a* (a®Db)=a x0=0.3X
KES AP A a=0BAERITCH 0. FTLACA O AT 128

WERBEATE A LRMPIA ot WATHEITFE R (A, * @) AR EA
REFI IR . ME L A BB —Jtis /i + .a.bE A,

a+b=C(axb)D *b).

AR+ BRGS0 BFT. i Fa+ta=(axa)HD *a)
=0D0=0,a j=a WHIC. NITCA, + ) B, X

(a+b)xc=a"*b)DaxbNxc=C(a"xbxec)Daxb *c),

(axc)+(bxc)=a DcH*bxc)Daxcx(b" @M

=(a'*bxc)@D(axb *c),

Hla+b)xc=Caxc)+(bxc), B =X+ FHAHoHAE. FBAE ¢« (a + b) =
(cxa)+(cxb), B = Xf + AL orHif.

ZEERICA, + ) 230, AR B AT RIS AEA /R TR A Pt a,
a*=axa=a.

SR EHICA, + o) BRI EHE X —usH O —itiz® ,a,b
CA,

a@®b=a+b+a-b,
a'=1+a,

ABACA, « @, o) W AT IR AREL. 2 A R AR B S5/ o0 B e K oe i 58 # 1k

I
8.4.6 fhRFIE

ENX 8.17 Hi/kfUH(A, .. .0.1) L REERE XN

17 A PR T R A Rk

2" AEfIAETTRA R R

37 W e M ey ATRFAI I €1, (e1Der) s (ey » ex) BJEAi IRFE R,

A n ANARFEAETCIAR R FRMAE n Jofi /R R0 ECxrxp s x,0),
o gy xg s, x, BT R A A PR 0 A<<i<<n) P4 E(x15x2s
xR A R —AICE TR E RN AT B A BB iR fr AT AL f RE
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A B n sefi/REBFIR B4 [ imAE n oA 7R BREL.

(0,1}, « o+, =, 0, D0 KRB AL n TFCREL f: (0,1} —>{0,1},
FATAT LI R EE Ry 1 AT n 8RS e i/ higeak =, il it vl 41
T 56 RS A R SR 7 LAIIERH , — M A s AR CA L « . D70, 1) BT AR
;T(%:lejﬁ E(xuxZ,"-,xn)EIL‘JEEE

E(xisx0,05x,) = C81820 0, ¥ X1 % Xg %0 %X,
H €816,+6, €A% = x; Bixi . 1<<i<n.

TEZ BRI IE T A M A" B A BBLRTER R A B R PR B A =
{0,1,2,3}, (A, » ,@,",0,1) 1) Hasse [E HE 25, 2 53 Hii. 4 g. A>—>A,
g W LAy M.

1 RN
glis ) 0 1 2 3
i
2 3 0 1 0 0 3
1 1 1 0 3
J 2 2 0 1 1
3 3 0 2 2
& 25
SR g AR BRE A

2(x1,x) = (g(1,1) % x3,x3) @ (g(1,0) % xq % x3)
@ (g0, * x7 % x,) @ (g(0,0) * x7 * x5)
= (x1 % x) @ (x1 % x5) @ (x7 % x5).
R x1 = x, =3, 135
2(3.3) = 3+ D B*2) D 2x2) =3D0M2 = 1.
M7 g WE L g(3.3) =2, 75 . i g R /R eREL.

S ]

1. A Ry ={x[x€R,0<x<1},<E Ry LR/NFEFRRIEPF (R, <O B XEH *
DisHERMtA7

2. (A <O JEM . a boc j A PIEREICE IEH

MDD axb=bx*xa, aDb=bPa;

(2) ata®b)=a, aPlaxb)=a.
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3. UEH L FERS L IR a<<b, o<<d , W/ a x c<<b = d.

4. JEBTERE L AR a<<b<lc, UIH

(1) a®b=b=*c;

(2) (a*bXP(b*c)=b=(a@b) * (aPc).

5. JERH . FEAE

(axb)Pc*xd) < a@cD*(bDd),
(a*b)PDbrxc)Pcxa) < (a@a@b)x(bPc)*(c@a).
6. (A, <N APHITHRa.ba<<b. %
B={x|lx€ AHa<<x<bj,

WERA (B, <) J 4%

7. (AL % DY, A BITCRANEORTF 1. AR zA% A /bt 0 Flde Kot 1, 384 e 148k
2 AMAFTITE.

8. & §=1{1,8,5,15,25,75}, (S, [ ) J&#& . 5 S AFMTHTRIFE HEfshT.

9. HHAMATEZ N TR ASHTEET A G4

10. HA =ATE L0 E NWR TP EAEEME .

11. 5 i Hr bt i o A 7

12. JEBH A& B Y HACY R ILE a boc, (a x YD * OD(c % a) = (aDb)
* (b@c) * (cDa).

13. JEB A A RS

(1) a<bc=ax b =0;

() bV<a'<=dDb=1.

14, [RMNES A FES B B . 4 S={f(c) | c€P(A) ) AEF{S.CHE{P(B) .S i
TFi&.

15. (A, <)M . a. b AT IEE,a<<b. % B={x|x€EA,a<x<b}.iFH f(x)=
(xDa) = b LA 5| B BRI AL

16. (S, <O ZBK. a, b ES HILE. 4

X={x|x€S,axb<x<a},
Y={ylyeS, b{y<a@® b},

fGO=x@bEH f RN X 3 Y (R8T

17. FEAVRIVBCA, «.@D.,0, D T A PEEICKa. b,

(1) a@®(a’ % b)=a®Db;

(2) ax(ad'@®b)=axb.

18, WEH  ZEA R RE  x<ye= y'<x".

19. (A # @ 0.5 AL ALY LT L0 DB RICEL FEES AL XA, 1E iz

~

7/%;07 * ’®:
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(aysaz)’ = (a'ya»)
(arsaz) % (byyby) = (ay * bysay A by),
(arra2) @ (bysb) = (ay @ brsas V bo).
TEBICAL X As s %2020 €0.0) . (1. 1)) SRA AR
20. A,B RWAIERCES TISSA. TSB. A fF(SUT) =(S.T) iFM . f E(2(AUB).
O FNPCA) X P(B) , &) B R ACE R R #4 e 5f
21. R 8 JTA RIRE T T104K.
22. ({1,2,3,4,6,12}, | > F1¢{1,2,3,4,6,8,12,24}, | Y A7 /R A0 H 07
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