F FAIR

KX k’g\éﬁ;%%@/@,\ﬂﬁ/\ﬁ$éﬁ 7@:\"5 iJﬂ;‘i:?Fﬂ?Ka’f: AR &
M-/ TisH, Q&%‘«i&fﬁ)/\ e ik 2t Am ik 0 4y
B, AFHAL

7.1 ZFREgE L
EX 7.1, EEAAS B ikt foRiEGELSRY, =X
(1) (R,+)~ %%,
(2) (R, )& 4 ¥ 2,
(3) Riksthoik B A, & BE, BHEEH=ATFa,bcc R, #A

a*(b+c)=a-b+a-c,
(b+c)ra=b-a+c-a.

MAR(R, +, ) 7 3o

Jo RAETR(R, +, %, EEHBEATEa,bE R, HHa-b=>b+a, M
ARIZ IR A IR

MG LFTAEH, FPHANE L+ F a3z TR M. &
SRMAM R K2, M RMR A L FH, mETZEGELEAMRAR
T, WAHO: REZHFGFLEAMRARZIELZL, TAHL. RYHEEL
%ac REAAMEET, MART, BH—a; ER—ZHAREET, AE
R T AN IR GG E T,

T @ G TUA T,

Bl 7.1, (R,+,%), (C,+,)F(Q,+,)9 AR5 HIF, L HIRAH LK
R, o ofeein SR R A kAo kSR . K IR AR HOR.

B 7.2, A ARnE B A T M, (Z) 3 4E 15 e ik A 4E 5 5 ik A son W 4E 15
FAM(Z), 4, ) BHAEARA 0NH FEREL, nhfAz46 15Kk RiEE
{270, %FAIE LI,
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5 7.3. (G, HRX#®E, E={f|f:G— G ARAE®kMH}. EELT
L ZABH A Arede T SAEPREZTHARKT S, g, ARLEZ C,
(f +9)(=) = f(z) + g(2),
(f-9)(x) = f(9(x)).
IE(E, +,) &3, MARALBBEGLEN AR ST,
ER: FTFEENf,ge B, ke e G, ZX(f+g)(z) = f(z)+g(z).
BAR, f+gRGLEAMA, BT fAghAG LY AR SBRE, TR
(f+o)(z+y) =flz+y) +g(z+y)
= (f(z) + f(y) + (9(z) + 9(y))
= (f(z) +g9(z)) + (f(y) + 9(v))
=(f+9)(z)+(f+9) ().
TR, frogtkFmkizf, Aibf +gR2GLGARABS, BIf+gc E
(G, +) R, FTAET 8B LB RESBME. 2f: G —
G, *MiE&FE8z € G, fo(z) = 0g, j}?@g?‘%;’;‘k;}%ﬁ<G,+>é{J$7@o 2K,
foREWMEL, SFEFHEEALES GG, 2Xf_ :G— G, s
WreG, f(z)=—f(x)e HLF RFWHT. % EFETH, (B, +)RX
HEf,
HFEENf,g € B, WAz € G, RX(f+9)(2) = flg(x)s B,
fegRGLEMBS, & T fhrg#RG LAY A RSB, PTlh
(f-9)(@+y) = flg(z+y) = flg(z) +9(v))
= f(g9(x)) + fl9(y) = (f+9)(z) + (f - 9) ().
T, f-ghhBFmikiz, Af.gRGLG ARSIS, BIf-.gec B, B
R L LB BRIELE. 4f:G -G, AEENzc G, filr)=2. B
R, AREWREEE A, 2T, (B,)R4 4 ¥,
A& f g h € EArx € G, B
(f=(g+h)(z)=f((g+h)(x)) = flg(z) + h(x))
= f(g9(z)) + f(h(x)) = (f-g+ f-h)(x).
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((g+h)- (@) = (g +n)(f(2) = 9(f(x) + h(f(z))
=(g+f+h-f)(=),
BPfe(g+h)=feg+feh, (g+h)ef=gef+hf, SH+HZIE, HHE
. Bk, (B, +,9&%, FHRIFIHIF. iEHE,

Bl 7.4, 2, = {[0,[1]-- [0 — 1} ERA
[i] + (7] = [i + 4],
] 1) = [i+4).

Bikde s R LA R 4 Kok Ak B RA AW BRIRAR, 4[] =
[ia], [71] = [J2], W[ix + j1] = [ia + jol, [i1+71] = [i2+j2]e B, (Zn,+)&
R, RPN EL, iR AT (Lo, RAELEEH, LP1HE
AT, BIF, A+ BRE, HHRAE, EE L, P BRI,
Wy (T, +,) R, d BRI, HARABENR 4 LR,

WA Z L Im, (R, +) AT, BRL, HHEE. B,

r+a=a=z=0,
atx=0=1x=—aq,

a+b=a+c=b=c.
IR AAEH Ao, H AT ik

] 7.1, AR +,0F, ORI A REAFREEZ T, S TRY
11t &E L Hakeb, A

(1) a+0=0+a=0;
(2) a+(=b) = (—a)+b=—(a-b), HAk, (-1)-a=—a;
(3) (—a)+(=b) =a-b, #HHH, (—1):(-1) =1

#EH: (1) a-0=a-(0+0)=a-0+a-0, HHEEFEae-0=0, B
W 4E, O0+a = 0o
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(2) a-(=b)+a-b=a-((~b)+b) —a-0=0, Bita-(—b) = —(a-b)e
Bl TIE, (—a)-b= —(a+b). HAH, Bb=1, BfF(-1)-a= —a.

(3) (—a)+ (=b) = —(a+(=b)) = —(—(a-b)) = a-bo A, Ma=>,
BpA(—1) - (—1) = 1o iE %,

BEFR(R,+,)F, WREALORFTREZLZ IR, B0g = 1g, HERr €
R,

r=re«lp=r+.0g =0g,
EPR:{OR}O

EMX 7.2, £F(R,+,)F, WR|R =1, NR={0r}, HiZFA-FL
Fo WR|R| > 1, RALHOR # 1g, HEFILAIE-F IR,

5l 7.5. FR(R, +,+) ¥ HTA TH LK TAHRE

. SH={rlre R,I" € Ryrrv' =1r"+r =15}, H8Rr;,ro € H,
B leri,rhy € R, Frierf =rieri =1g, roerh =71hery = 1o &
F(riera)e(rher)) = (rhert) e (r1ere) = 1r, Bk, rher) € RA&ry 128
REEAL, ®ryro € H, FPHXZHZ W6, BHH(R,HZ S L FFH,
WmHCR, 2R, 2 EHPLHRELSE, BAIgRNREETHAR S,
BPly, = 1p, Pkl € Ho HEBr € H, rRr/#RE#EL, ¥/ € Ho %L
PR, (H,+) A%, EH,

7.2 XA e

A8 K AR IR

L FedR, LK T & a9 HmAF T o

5l 7.6. EEBFK(Z,+,)F, 0RET. HEAm,neZ, 2Xm-n =
0, MzAm = 03%n = 0. ¥&EBH, wEm £0, men =0, W
An =0 IANAMRAFKMNAEFTRHLALIFERELE. XAR N
Rab=a+cBha#0, AAZla+(b—c)=0, HILELE)—c=0, Bb=co

5l 7.7, AR A EFF, JREL. [2] # (0], 12A[2]-[2] = [0],
A[2] - [1] = [2] - [3] 4T (1] = [3]



7.2, E3 Al 139

EX 7.3. B (R, +,)F, ¥THELFKaeR, WRELE-NIFEL
#bER, #Fa-b=0, WHaW EAERHAF. wRGELE -NEETHcER,
#1Fcoa=0, NHaALZERDF. ZFahRAELEERTFTIREERT, WikaH
RHT,

EIR 7.2, KR+, )P EAEERAT S AREF P RER £, & H
.

R e RR(R A4, VFEAALEERRT, FTFTRYWIFERTFa, Ho
Ra-b=a-c, Bla-(b—c)=0, THFb—c=0, Blb=c, HEHEHER L,

B (R, 4+, VP HAELEEBFb € REb # 0, RLALAREELEIERET
FefFe b =0, McRRWAXRT, 5FRYAEERTF /A, %5
W, EFRRFAAELARRT, Mat—2XALEERRAT. A5 @R &7 &
B 32T iE 4 H AR .

RZ, FRYWREAAEL, HHEE, BBRARFTHIFRETFa, &
Fa-b=0, HTa-b=0=a-0, RELLHEEETIFb=0, Fihka "R LK
HF. Ha 9EER TR, ARFEALERRT. L5,

BN 7.4 FFLRBRA(R A+, )P, R EARRT, WAL A E
o

RREEFF, NTFHEELEZa,bER, Fab=0, WbHa=0xdbd=
0o WMEILT.2%n, HIXPH L, &HiHHHE,

EIR 7.3, BEFRFY, HENERLE X TAEZH G (8 AR A )RAE
RAIRE, HARF K.

ERA: (R, +, ) R AL AL 0 oI B AP 1 DL
(1) 1p# A & AR A, BIRRGEANFRALEa N Am, Bima =
Opo
ma=a+ta+---+a=(1g+1g+---+1g)-a=0g.

B Aa # Og, Friimlgp = 1g+1g+ -+ 1 = 0r, X510 M 2 LIk

BT JE, MR P AETE A B e AR R
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(2) 1p89 N — A R &Kk, BIXERAFH, Kk = mn, B(mn)lg =
ORO TFJ

(mn)lg =1g+1g+---+1p

mn

:(1R+1R+"'+1R)+(1R+1R+"'+1R)+"'(1R+1R+"'

+1R)

m m m

~~
n

= (mlg) + (mlgr) +---+ (mlgR)

n

=g+ 1gr- -+ 1g)-(mlg) = (nlg) - (mlg),

n

HR Z%¥3F, HAmlgr = 0gR#nlg = 0go X1t MM Ak = mni
J&, BklptyteishERK, S1pteh &k, HRRYMIERTEa,

pao=a+a+---+a=(1r+1gp+---+1g)ra=0gr-a=0g.

p p

B s L Aot RpW BT, fa # Op, Pk RRL, RikRFHp.
T

EX 7.5. AETF, o RENERAE QN A F Kp, MWARIZEFL
AHFIE A po S REANERALF B9 A RIRAY, N ARIZEIREGHAEA O,

AL R py IR
(a+b)f =a+Cha’ "o+ + CP labP + 1P,
BTFp|Cl, 1<i<p—1, Fih(a+b)P =aP + b

EX 7.6. £IFFAXBRERY, W RENERTFaH A LR KL
a € R, WARFRA R BP, dF-FARBIFY, WwRIAAFRELEFXTER
B H A R AR, WA

EIE 7.4. 32 HIR,
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B EWFF, Fa-b = 0pHa # O0p, R 2R T Fah REE
wa e F,

b=1-b=(d+a)+b=d"-(a*b)=d +0F =0p.

BREFXARRT, ATOAMRFRER, E5
B E T Afe BT 35, A FRIBGGHIEAN T Kpo

EIR 7.5, A REIR R R

SEW: E(R, 4, ) RATEEIR, AR = {ro,r1,- - rn}e FArfEro =
Op, 11 =1po W, c R, 1<i<n,

riR={risro,ri*r1, -+ ,mi*rn} C R.

/\}\ﬂﬁﬁnR R. ﬁﬁ'—]ﬂ'iﬁ“rz T =T = 1R’ EPT]?{T@%X(% o ﬁiﬁ:
RY FTAAER LA HA R ik#E A, FFARZR. IEHE,

) 7.8. EpAEH, W(Z, +, )2

e B Zp = {[0]7[1]7 7[p_ 1]}" %%‘J’ <ZP7+7°>7‘%5’F%}L;£;}%}Z:’
02, [REEELH T, daEa] £ [0] Lla]-[] = [0], #FZ[a-b] = [0)],
Bipla-be mpta, Eitplb, BB = [0]e REH(Zy, +, ) RARER, B

Ef‘a{iﬁ&o ’UEEDEo

B 7.9. {a+bv2|a,becQ},+, &

EH: AQ(WV2) = {a+bv2]a,b € Q}e EHEIE, (Q(V2),+)RAX
¥, (Q(V2),") A LF¥#H., 0REL, —a—b/2Ra+b0/200 1T, 1R
Rk EZ A, RiFBH AT, LR ENmER L. & oA
La+bv/2 # 0 B, i — aLQbQ\f € Q(V2)Ra + bV28 F ik i# T
H(Q(V2), +, ) R Bo IEHES
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7.3 FTHRAFXRASZ
EX 7.7. EFR(R,+,)F, SERNIEZTTH, =%
(1) (S, +) R (R, +)89T 2,
(2) S ikid H3H
(3) FRAFEE4E A1, € S
W AR(S, 4, ) Z (R, +, *) 89 F 3,
B R4 b LT IR(S, +, ) A F R,
5 7.10. (Z,+,+) Z(Q, +, ) 49F 3%,
5 7.11. (R, +,) R, &
Z(R) = {z|z € R,Va € R,a-z =z -a},

W (Z(R),+,) Z(R,+,) 8T Fo

R

ER: Z(R)RFRT M AAETRRGLEES. BA, ROKA
#4501 € Z(R), FroZ(R)RRWIEEFE. HRa,y € Z(R), Va < R,

(x+y).a:m.a+y.a:a-x+a-y=a'(l‘+y),
(_x).a:_(ajoa) :—((L'.I) :a'(_x)a

Bx+y, —a € Z(R), ¥(Z(R),+)R(R, +)8F #,

(z-y)ea=z(yra)=z-(ary)=(r-a)-y

=(a~z)y=a-(r-y),

Brz-y € Z(R), Bk, Z(R)xt-Z3tH 49,
Z PR, (Z(R),+,) (R, +,) 8T 3F. EH
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ENX 7.8. Rl,RQ?%}Z:, f?a(/‘}\RliljRQQ(J H)’%%ﬂ’, 1317]3"1329]\%']7%]%1%"./:32@(3
TikFAz o R EFZa,be Ry, A

fla+0b) = f(a)+ f(b),
fla-b) = f(a)- f(b),
f(]‘Rl) = lp,,

R4 f R ARy ) Ry 49 35 ] & BE S
Jo R fRBH RS, W), WARSH IR A B (S — IR R S B A
TR MBS ),

5 7.12. AKR"Z] 5L & & 69 & M T A4k e ik e k2 MR
(LR, R™), +, )0 nbr5F #K 4E 1% 3038 K (M, (R), +,+)o EH X FAAF A
BESESN

JEB: MAR"E|E A F R ET ot TR — 2%, %0, -, Xn A

X1 a11X1 + a12X2 + - - + A1pXn

X2 a21X1 + a22X2 + - - - + A2pXn
a pr

Xn ap1X1 + an2X2 + - - - + GppXn

2 UM f LR, RY) — My (R) %

ail a2 -+ Ay

a1 a2 - Q2
fla) =

apl QAnp2 -+ Qpn

AEEBREFLEFI]T: drnpRReg—mk ENEBTHRYE—
AnW 77, tH &R %6 Ferd g T Fo, XM TR MT L TS
R, BTk, M THEEANKME #a, 8 € LR, RY),

fla+pB) = fla) + (),
fla-B) = fla)- f(B).
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By R BT R, M f(r)R SRR,

Bz, SHAEEnP 5 HOAE AT AR LA 89 B K #. TR 89 &
P BT T R RO IR, BT LS R A A, B R IR R M b, 4
F(L(R™, R, +, ) 53 (M (R), +, ) 2 A #89, GEHE,

5 7.13. (Zoa, +,+) 5Ly, +,) ZFAFe & f : Loy — Ly, [([z]24) =
(210 BRAGHBRI fOIE L EREATHARA K. ERARHNE[r]24 = [y]o4,
M24|(z —y)o M4|24, ¥4|(x —y), BPlz]s = [y)ee BHBIE,

f([z]2a + [Yl2a) = f([x + yl2a) = [z + Yla
= [z]a + [yla = f([z]2a) + f([y]24),
F([@]2a+ [yloa) = f([x+yl2a) = [z yla

P VA £ R 3R B A Bt
3R] A B ALAT K LT B2 25 R AT 69 — 2 R

EIE 7.6. iif?g{/l/\ﬂ:Rl B3R Ry 09 B 75 B 4T, Ogr, ﬁUORQﬁ\ﬁ'J)%}X:Rlﬁ"RQﬁ{J
T. WIAATHA:

(1) f(Or,) = ORrys
(2) f(—a) =—f(a);
(3) FaRR S TER, W f(a) ARy T#ELHFES(d) = (f(a)s

W fRMIARIBIAR B SRS, AP A fELAKZIHEE (R, +) 2
LI (Ry, +) BRI S BS, PTA()FQ)RBAR L. T(3), FaxR B
T, BPhEd € Ry, #ffa-d =d ~a=1g, N4

fla)- f(a') = f(a-d') = f(1r,) = LR,,
f(a')« f(a) = f(a'+a) = f(1R,) = 1R,
B, f(d)Rf(a) € Ryt T kiE L, Bf(d) = (f(a))o L.
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Bl 7.14. (Z, 4+, 5Ly, +, VR Fe &f L — Lpn, f(m) = [mle %
ik, fRHBERSYS. (Z,+,Z%¥RK, 122, +, ) F— < RERK, FRL,
InA R, Lp,+,)RA¥R, ZRRAAEn = k-1 B, (k][] =
[0 BL[K], [I] # [0], 3F(Zn,+,+) TARET, PARRER,

B 7.15. (ZXZ,+,)5(Z,+,VRFK. ASf:ZxZ —Z, f((a,h)) = a
Bk, fRBRSEM. Zx ZFHERLTEQ20)4#(0,1)2EAT, A
VA(Z X Ty 4, ) RRIEIR, AD(Z, 4, ) & HE IR,

VA b B AN 9 3R ) S B A F R AR A TR 60 A K S 54, 23R M)
M S 3 TR B TR R

EIR 7.7. [RAFR ZIRR M FI M e, do R R AEIR(OR), MRy
R ().

EW: BRI AKR, NERAEFAIKRFRLEARRF. 4F
Ry — RyRF R MBSt B HRRAFILF, FThOg, # 1g,, #0p, =
f(OR,) # f(1Rr,) = 1g,, TARRyZAIFFLIHF.

{8y, yy € Ry, LBz, 1 € Ry, Ef(x1) =z, fly1) = y20

z2-y2 = f(x1)+ f(y1) = f@1-y1) = f(y1+21)
= f(y1) f(21) = y2 + 22.
FT VA, RoR IR,
Yo Rag,yo € RoBagys = 0p,, W T AL, 11 € R, &f(21) = 22,
fy) =y, A

Or, = z2-y2 = f(z1)+ f(y1) = f(z1-91).

RS, ey =0g0 BARFTEAERRT, #Ax =0g, Ry =
Op,, #@mFdHey = f(r1) = Or,Ry2 = f(y1) = Op,, FPRyF LERET,
Ry A HEIR,

ER A B HERRMIER T Fag, BAfLFHSH, PTAL K €
Rt f(21) = w20 [IAEM, Fivhs AR P I ELE, £R PAHREE
L) o

flz1) - f(z)) = f(z1+2}) = f(1R,) = 1R,
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ﬁ)TVXf(a:’l) € RoR oW Tk T, WM t9iEE M IRy A o TEE,

EIR 7.8. (R, +, )&%, EFTELR LEXANEH A R
BB R— R, ¥ FHE&Fabe RE

fla+b) = f(a)+ f(b),
fla+b) = f(a)- f(b),
) (Ry,+, °>7%5f:o

WEH: f: R — RiAHH, PTEAR P LEARTAETARS(a) X,
a € Ro (R, )R, Hik, RF-+iE2HH 0 LH LS
HHE, f(OR) € RIARIMEL, f(—a)Rf(a)ER P R T, (R, +)~&
X2, MT(R,VAS L FH, VA, Ry P26 Lk ELE,
f(lr) € RIRR R F AT, H(R, ) RA LK F#H, BHRPI+H £,
EOBAE, FTAR T S+ £, HoBidE. (R, +, ) 2. EE,

7.4 ®HEEHIRK

AW I B kR LR, S 5 EALT Bt e A R 2
1, TR TR — AN AL A 2 AR A T LAY

EX 7.9, ZIRAFK(R, +, )89k ZEFH, WwRVe,ycl, rcR, Az —
yel, xerecl FHrexcl, NAKIZFR 69—AHEH,

W XT9, AFVe,y € I, Ao —y €I, HFUI,+)R(R,+)8F
.

HANFRAA BALE: RF{0r}, MREXAANLAA-FAER, E-FL
ERMRAALER,

BT, ARG, 2L

n
Loy ={) ruerarlrik € Iiyrop € Ip, 1 <k <nyn=1,2,---},
k=1

L+ 1= {7"1 —i—’l“2|7“1 S 11,7“2 € 12},

AT« s 51 + LA R IZA, JEH G 4E ) A,



7.4. 321 57K 147

5] 7.16. ERO6R & £ (Zg,+,+)F, I = {[0],[3]} £, EFX(Z x
Z,+,)%, IL={0,n)ne€Z} RHEH,

EFXRF, AIARHERIZEZT —AXA: ¥ARPEETANTLE 2y,

r5yBRIR 4 S HEMYr—yel.
TR ARRF BRI R X EZRFM KRR, LEITENFENMN L
] ={ylye Rox —yel}={z+ilicl}=a+1.
ERER/ITF =X
[z] + [y] = [z + ],
]+ [y] = [z - y].
BhIEd, 2 X FNME iR ERAEREAALLERL AN, XK
A, dR[x1] = [z2], [y1] =[y2], A EEy —20 €1, y1 —yo € [%0
(1 +vy1) — (2 +y2) = (21 — 22) + (11 — ¥2) € 1,
(x1oy1) — (x22y2) = @1+ (Y1 —y2) + (1 —22) * 92 € 1.
B (z1+4y1)+] = (vaty2)+I, (x1oy1)+I = (z2oy2)+I, BP[z1+y1] = [x2+y2],
[21+31] = [72 - y2]o

EIE 7.9. RIRFRWIZH, R/I = {x + Ilv € R} ¥ 69miktA R
e B2 Lo M(R/I,+, ) Z3R, #ARA REETE B 3K,

W R/IFV & +Fz A MFMEARELN+ 52 HFENG, B,
R/I iz L RS EFZRE, Op + [RR/IHEL, (—2)+1 Zx+1
R, W(R/I,+)RRF, R/IIVGEHLHRELE, 1p+IRR/IHE
EEAEA, B(R/LVRES L FFH, - S+ BRA L. HHBE, 5 ER,
<R/I,+,’>7%}Z:o i.lEZ'Eo

5 7.17. E£B7.16%F,

Ze/I1 = {[0] + I, [1] + L1, [2] + I1 },
Z x LIy = {(m,0) + Izs|m € Z}.
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TEIE 7.10. e RFRGEAIFATET, NI =R,

WER: XAROEBIFTAHRWTELr, BPLREEL € R HHEA
e XFlg =rr €loc BT ER, T=7r-1gp€l, TRARCI, X432
MIRRMGAEZTE, WICR, AI =R, BPiz2 82 -FLEHE, L5,

EMREF, HEIRFHZB AT # {0p}, WL B E—NERTEa €
Io MR AR EAAREEL, LRI04, ] = F, LA
B, MERAAANFRLEZE{0p) foF, KA ALEE, Bk, BFHEHBX
RE/{0p} ={r+{0p}r e F} = F, RAF/F = {F} = {0p}. €t
fefd 3, RLENTE.

AT RB It — AR EA,

EIE 7.11. ZRA XK, Va € R, (a) = {a-r|r € R}ZRO LA,
A B ML, X E AR B R E A,

WEH: HFaeR a=a-1g € (a). PT¥A(a)ZRWIEZT T %, Vay,as €
(a), HAEr,ro € RIE/Fa1 = a-r1, az = a+rae ay—az = a+(r1 —7r2) € (a).
i &r € Rfeay € (a), reap =7r-(a+r)) =a-+(r+r) € (a), ap+r =
a+(rier) € (a)o PTVA(a) RRWEZME, IEHE,

XA T AE S BRI RGTE L, £S5 ={a1,a, - ,a1} CR,

(a1,a2,--- ,ar) ={ar-r1 +ag-ro+---+agrg|ry,r2, -1 € R},
RROGIZH, AARASEMMIZH, L2 EHHE,

EX 7.10. 4o RA RGP LA R 328, NARRA £ AKX,

5] 7.18. BHIR(Z, +,-) & F IR,

EY: RIR RN, 1 R, W BIP R AEEAE, W =
{0}, W IZH0ERIYZH,

e RIPHIERLE, RALAEERKq e ] (= Rb < 0HbL € I, &
FIRRR, 12, —b=(-1)-bel, #H b>0). EHATRE] ¢
KRB DO EEHE, STIFPHEELEn, n=m-k+q, 0<q¢<k—1,
WMFIREHE, Fidg=n—m- k€ l. MmERITR DG EEYK, LHq=0,
BPn=m-ke (k)o B3I C(k)e XWTkel, EAm-kel, #(k)CI,
lkt, I: (k)o Epﬁﬁ}z%iigﬁ‘}z:o iﬂ:-fflao
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7.5 ZWAIF

7.5.1 3R _E& SR X

(R, +,-) L8 5 A K L

p(z) =ap+ax+ - +anz", an#O0g,n>0,

EFag,a1, -+ ,an € RFRA R, aHKRE L, nAp(x)ddkE, Bdeg(p(z)) =
ne FREMIFRAFHRARKRZAN(RFHZAN), RALFORMFRALRS
M KXo

FRLEG AR SR KXAm G ESICARD], AL LR EH Fee, 3H1E
EH f(2), g(z) € Rz], KFf(2) =T gan’, glx) = ,bjal,

max{m,n}
f@)+g@) = D (ar+by)",
k=0
m-+n
x) = Z cpxt, e = Z a;+bj,0 <k <m+n,

i+j=k
EFm < nita, =0, n<k<m; m<nith, =0, m<k<n. I~
BAE(R[z], 4+, ) & Fe BSAXRERL, —f(z) Rf(x) WAL, FRZMA
K1pAREEE T,
RRAHIR, FPRAI-FARXILIFFLEARRAT. & f(x)5g(x)ZR[x]F
AERZ AKX, SRS AN Zn,m(> 0), BIf(x) = apa"™ + -+,
g(x) = bpx™ 4 -+, apn,bm # 0o BT RAEKEIR, FFriha, by # Opo K

f(z)g(z) = by T 4
RIERLZAX, ARRz]TEARRT. XR[z]RIF-FLLHR, HRz]£
&k}zo
7.5.2 L& ZRX

Eﬂ 7.12. RFAR, f(z),9(x)RZAXFF[z]f LF. %= Rg(z) T
£, WhEEE—q(z),r(z) € Flz], £HF
)

fx) = g(x) +r(z),

2% (
q(

X
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FFr(@)RRESAKX, ALK TFdeg(g(x))4h %A Ko
W Lg(r) =bo+bix+ -+ bpa™, by #0p, m >0, E - W
S ={f(z) = s(z) - g(x)|s(z) € Flz]}.

AR ST A 69 1 DL
(1) %A X0p € S W Flq(z) € Flz|, #43f(x) =q(z)-g(x),
(2) EZMX0p ¢ S WS FRER NG ZAXAr(x), NALEg(x) €
Flz], #=4r(z) = f(z) —q(z)-g(x), P f(zx) =q(@)-g(z)+r(r). Br(z) =
cixt + -+ o, ¢t #Opo MRikdeg(r(z)) =t > deg(g(z)) = mo AMIE—A
ERTE S W

ri(z) = f(z) —q(z) - g(z) — cr + b2 " e g(x) = r(z) — cpat + - -,
T Adeg(ri(z)) < deg(r(z)), @
ri(z) = f(z) = [g(z) + e+ 02" - g(2)] € 5.

X G (2) RS P REEIK ZRAXF B, Pk Fdeg(r(z)) < deg(g(z))o
T @ iE g (x)Fer(z) 2 E—. BiXq(x),r(x)Rge(x), ro(x) ¥y itk 2.

HHr(z), ro(x)d9RE¥H I Tg(x)d K&K (BPm). «ln“_l:@ﬂﬁiiffﬂiﬁi, 45
(1(7) = g2(2)) - g(x) = ro(x) — r1 ().

o Rq(2) — @) FRAESZAX, MALXENSZAXNGRBEKRTHF Tm,
AL LSRR D Tm, FA. Lhq(r) = z), ARTH
dri(x) =ro(x). IEE

RIETI2W R B B KT AR &, BhR XRAE—H LT, 4o
Xf(x) = q(z) - g(x), WAkg(x)Zf(x)8 B K. A%, Rg(z) =z — a,
f@)& e — atI RIKARBEY LE, B

f(z) =q(z)«(x —a)+rog, roe€F.
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bx=a, Wro= f(a)e BT, EFx]F, ARz —altf(z)EKXL
HAXE f(a) = 0p, EWARaZ L AKX f(zx)d9HR,

EI 7.13. WF L8y %0 XA F [z] 2 £ AR,

W RIRF[z]—AER, ZIFERAERSZAKX, W = {0r},
CRBOpEMRMER, FIPHERSZAX, L P RERKGIERSZHAXT
Ag(x)e ARIEg(2)8RECT VAG A AP I I

(1) deg(g(z)) = 0. Blg(x) = a € FHa # Op. altF¥ A RiE¥ Td,
a € Flzlo ' +a=1p € I, 522710 89 XM, THI = Flz]. [~
B 1pA R A,

(2) deg(g(z)) # 0o HEHf(x) € I, B2 HET712%, F fiq(z),r(z) €
Flz|g f(z) = q(x)-g(z)+r(x)e BAg(x) € [AIZF[x] #9328, Frilr(x) =
f(x)—q(x)-g(z) € I. BTFg(x)RIFTREFAKN SAKX, ®LAr(z)=0p,
(x

Bif(z) = q(z)-g(z) € (9(x))e & f(x)EFMRFTC (9(z)). RZ, g(z) €
I, SHEfTq(z) € Fla], q(a)-g(z) € I, #ik(g(z)) CI. %E, I=(g(x))

P VARE L0 % 5 X IR F 2] & 2328838, GEE

7.5.3 KLt %R XEHR
B8 %R KA F (x| 2 £ MR, Flr|ZAHEP = (p(x))H X, #
Fp(x) =ao+ax+ -+ apz”, an #0p, N
Flz]/P ={f(z) + P|f(z) € Flz]}.

m f(x) = q(x) «p(x) +r(2), flz)—r(z)e (p(x), Wfl)+P=rz)+P.
PIT VA

Flz]/P = {bg+ b1x + - - -+ bp_12" ' + Plbg, b1, - ,bp_1 € F}.
Bl 7.19. B HZs[x]/(2® + x + 1) 89tk R Ao ik Ko
f#: Zo={[0],[1]}, MiCAZy ={0,1}s (22 +2+1)RZo[x]tY £32H,
AP =(*+z+1), WH
Zs[z]/P = {(az + b) + Pla,b € Zs}
={P1+Px+P/1+az+ P}
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2 T1: Zofa]/(e? + o + DIIERATER

+ P 1+ P x4+ P l1+z+P
P P 1+ P x4+ P l1+z+ P
1+ P 1+ P P 1+xz+ P x+ P
r+ P x+ P 1+z+P P 1+P
l1+z+P | 142+ P x4+ P 1+ P P
P 1+ P x4+ P 1+z+ P
P P P P P
1+P P 1+ P z+ P l1+x+ P
z+ P P x4+ P 1+z+ P 1+ P
l+z+P | P 1+x+P 1+ P x+ P

C Wik ke kR e R T 1T

7.6 FRAZHE

BN 711, EoRMIFR B Ry A WAt 0, Ry ET. Kerp =
{rlr € Ri,(r) = Op, }Hr A o8 Bl & #e

EIE 7.14. KeRMIER B ARy B A WA, W KerpZ Ry 69324,

FEH: R MR B RyOIAR S AT, PT AR 382E (R, +) 2 (Re, +) 89
HRAMRA . §E6.6%0, KerpZ (R, +)0EAT#H, 4£Rr, 19 € Kerp,
r1 — 19 € Kerpo X Fx € Kerp, r € Ry,

p(xer)=p(x)p(r) =0r, - ¢(r) = Or,,

Har.reKerpo FIETiEr-x € Kerpo ATVA, KerpA R 8932, JEH,
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EIE 7.15. FREISEATEIE) FR NWEERIFRAAZIRR OF S1%.
LRI R B IR R 0935 B 25 B4, W)

Ri/Kerp = Ry.

‘i.EH)E]: ii[li%}/—f:Rléﬁ}E@w /1’\(5 . R1 — Rl/Il, (E == 7“—|—Ilo j'l'_;'k\,
(Z)%ir%;ﬁo 3*4%%7’1,7’2 S Rl,

o(ri+re)=(r1+r2) +I=(r1+1)+(r2+1)=o(r1) + @(r2),

Q(ryerg) = (riera)+ 1= (r1+1):(ro+1)=3(r1) - p(ra2),

&(IRJ

Bk, pA#HRB SRS, §(R) = R/l B, FRRIQEZTHFRA R
FR R0 E A%

F ORI R B SRR 5 B S WA, AR Aot A (R, +) Bl (Ry, +)8
BRI AR, HERSARETE Y 1 R /Kerp — Ra, p(r+ Kerp) =
o(r) RS, BH

1R1 +I7

o((r1 + Kerp) « (r2 + Kerp)) = (11« r2 + Kerp) = ¢(r1 - 12)
= p(r1) = p(r2) = o((r1 + Kerg)) « o((r2 + Kery)),
@((131 + Ker(ﬁ)) = (P(IR1) = lea

B OA TR MBS, KR /Kerp = Ryo iEE,

B 7.20. Qz] & A EHKQLEH LA XE 4. 4Q(V2) = {a+bv2]a,b €
Q}o iEH
Qlz]/(2* - 2) = Q(V2).

M A Q] > QWD) G(f@) = (VD)o BiE, pRAQIHQVI)H
AR S WSA, H8a+0vV2 € QV2), Ha+br € Qx], 1£y(a+bx) =
a+bv2, PR i#H R A B4t

T @ KKerpo #Ep(r) € Keryp, Bp(v2) = 0. Rg(z) =22 -2, BE
97.12%=,

p(z) = q(x) (2% = 2) 4+ ag + a1z, ag,a1 € Q.
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Bp(v2) = 0T Fag + a1vV2 = 0, Bitay = a1 = 0. B HIFE|p(—V2) =
ap — a1vV2 = 0. #, 22 —22px)8 B K. T2, Kery = {p(a)[z? —
2&p(2) AKX} = (22 - 2), R2? -2 RWEHR, REFRSALA R R
o, Qla]/(2? — 2) = Q(v2)o L.

B 7.21. EWR[z]/ (22 + 1) = C

WEH: A Rlz) - C, ¥(f(x) = f(G), HFi=+V-1. HiE, V&
MR[z]BIC 493K B S edts H£8a + bi € C, A4a+ br € Rlx], &F¢(a+
br) = a+bi, FrvApLi# R &MRSt,

T @ KKeryo HERp(z) € Keryp, Bip(i) = 0o Bg(z) =22 +1, BHE
#7124,

p(z) = q(z)(z* + 1) + ao + a1z, ag,a; € R.
Hp(i) = 0T Fag + a1i =0, Bkag =a; =0, BIIFEp(—i) =ag —a1i =
0. ¥, 22+ 1&p(x)WEAX. T, Keryp = {p(z)|z? + 1&p(2)8 AKX} =
(2241), B2 +14E MR, REFRASEAREZ L, Rz]/(2®+1) = Co
JEEE,
TR 7.16. fRMIRR FIZR R0 B S s, W

(1) ZS1ZRI 8T, W f(S1)RRMIT I #AlH, f(R1)Z R8T 3o

(2) %Sl%Rléﬁﬁ!{@, m']f(51>7%f(R1)é/75E?@o

(3) %Sz%f(Rl)ﬁ{J%ﬂ:, ﬂl]f*1(52);%R1éﬁ%}Z:°

(4) FSoR f(R)8IZA, W f~1(So) RR1 8L, HRy/f1(S2) = f(R1)/Sa0

M K ERGED(1)Ae(4), (2)F=(3)8iEM kAR, B AL

(1) fRMNRIBIRy A AR WA, A4 fRM(R, +)B(Ry, +) 9B R &
Medte SIRRIM T IR, (S, +)EI(Ry,+)8 T 2. W& 6.7%(f(S1),+)
R (Ro, )0 T 2. 8By, yp € f(S1), ALz, yr € S1, EFf(x1) = x,
fy) = yo2o BAz oy €51, PTEA

w2 -y2 = f(x1)+ f(y1) = f(w1-91) € f(S1).
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f(S1)M A FE R 15, € 51, f(lr,) = Lr,, BPlg, € f(S1)e BHHT
Fa, (f(S1),+,) & (Ra, +,) 89T 3F. HAl, ]S, =Ry, THf(R)ARHY
5K,

(4) B A So & f(Ry) 892, PTVAf(R1)/S2 & %e 20 f(R1) — f(R1)/Se,
Y(f(r1)) = f(r1) + Sae BA, YRFHIH XEAfRMR Bl f(R)69i#HH,
FTvkp o fRM R 2] f(Ry)/S289i# 4t 3 Fr,m € Ry,

(o f)(ri+r2) =o(f(r1+72)) = flr1+r2) + 52 = (f(r1) + f(r2)) + S2
= (f(r1) + 82) + (f(r2) + S2) = (¥ o f)(r1) + (¥ o f)(r2),
(o f)(riere) =¢(f(rier2)) = f(rier2) + S2 = (f(r1)* f(r2)) + S2
= (f(r1) + 82) + (f(r2) + S2) = (Yo f)(r1) + (¥ o f)(ra2),
(o [)(Ar,) =v(f(1r,)) = f(1r,) + S2 = 1r, + 52,
B, Yo fRMAIFR ZIIRf(Ry)/ S8 B 4 we st
Ker(¢ o f) = {r|r € Ry, (¢ o f)(r) = S2}
= {rlr € Ry, f(r) € S2} = f1(52).
AR AERREETH, R/f1(S2) 2 f(R1)/S20 IEH
EIB 717 [, LEAFRRWAANIZR, [, C I, NI/ILEZR/[LHZH,

H
R/I

I/ I
GE W 11,12;%%3@@32@,/)% VAR/IAeR/T) 2 AT Ko BAL C
I, CR, W&NL/ILb = {i+Lli € 1} C R/Iyo £Xf: R/I, - R/I,
fir+L)=r+he 3ri+Ih=ro+ L, rm—roely, Ml CL, A
»xrl —ro €y, Adr +1 =ro+ 1o FIABKHIEREALERL A, T
R, fARHH. ¥ Fr,meR,
J((ri+ 1)+ (ra +12)) = f((r1 +12) + I2) = (r1 +7r2) + [1
= (r+h)+(ro+ 1) = f((r + I2)) + f((r2 + I2)),
fl(ri+ 1) (ra+12) = f((rieme) + I2) = (ri+re) + I
=(r1+ D)« (r2+ 1) = f((r + 12) - f((r2 + I2)),
fQlr, + I2) = 1g, + 11,

~ R/I.
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FTvA, fRMIRR/I,EIAR/ 1693 B &S et

Kerf = {T+I2’T+Il = Il} = {T"‘FIQ’T S Il} = Il/IQ.

EENCECE S L fjﬁz ~ R/I. iEH

77 EAEERBKER

TRFRGIZE, WR/IER. 24 2K BRAER/TH BT IH N
BOR? AEHOR(Z,+, ) APl BRFLOAZRHR IR, EphFH,
(p) = {k-plk € ZYRZ& 2 A,

Z/(p) ={(p), 1+ (), ,p—1+ ()} = Z.

R (i+ )G+ (p) = (p), BPi-j € (p), plicj, BFRKERFoplifKp|j.
B, i+ (p) = (0)&j + () = (D)o FIA, Z/(p) REIF. w3 hEmA
L .

ENX 7.12. [RIF-FILREIFARYGEN, [ # R N TROEETEKa,b,
deRa-bel, Lhacl Rbel, MAMIARRY F A,

EE 7.18. [REFAKMTRGEZE, RIIAETYS LA STA LR
1

o

W BRIAR/IR¥EF ., XRPWEZETFHa,b, Ra-bel, W(a+
Ie(b+1)=a-b+I1=1. BTR/IFTEARRAT, FrddbFa+ 1 =1IXK
Hb+1=1IARR/INERL). TA, acl AFHbel. FIAIREFRZA,

BZ, W RIRFRGERLE., EFXR/IF, E(a+])(b+1) = ab+1 =
I, MHa-belo RATRFZFEE, Fikae IZFbe I, Fla+1 =1 XK
Hb+1=1. ZRAR/TFTRARRT. ProAR/IAHF, iEHE

5 7.22. L9 £ AL F[2]69EERE (o) AR FRE, LPFRB

PR X (2)RF[2]8— AN, AR

Fla]/(x) = {f(z) + (2)|f(2) € Fla]} = {a + (z)|a € Fla]}.
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Z X : Flz]/(z) = F, ola+ (x)) = a, HikpAF R Bk,
Fla)/(z) & F, Fla]/(2)R%7F, 7 27.18%, (1)AERE, EE,

EX 7.13. IRFARYHEK, [+ R #IC M, MAERKZHE, N
;ﬁl—M — Ro ﬁﬁ:iz*%éﬁigﬁl%Réﬁﬁkﬂﬁo

il 7.23. BHKALFY, pREK, (p)RZWMFEA, LRZHW K
e XARY, EMAZHILHFA(p) C M, WMF LA AEm ¢ (p),
Bim=kp+1, 0<l<po BAm,pe M, Frll=m —kp € M. %1 +# p,
Wispa%, Afabe ZiEla+pb=1, Bl e M, 52E710849iE8H £
WA, “T1FM = Z.

Bl 7.24. BF L4 ZAXFF[2]F, (2)ZRF[x]0FEZA, LRF[z]4
MAREE, XRRE A RMAF(z]#E B A (z) C M, WMy A ESf(z) ¢
(), BPf(z) = apa™ + - +arx+ap € M, ag # 0 (BAf(x) ¢ (x))o
A f(x) = fi(z) + ap, fi(z) € (x) C M, BT Hag € Mo WagABFH
FERAFE, MARFOTEL, LRF[z]8T % T, Lt AB, Flz]eyE
BM 3T ¥ Lay, WEET. 105, M = Flxlo

EIE 7.19. [RE-FAMARNEE, R/IZAB S AR ETRAMKE
el

~So

WEH: S wR/IAB, [ # Re 51 C M, MARYIELH, 2L 4
faceMBag¢ . 2R, a+ [RBR/INIFRAE, CHORELELRL + 1,
BPla+I)s(x+1I) =1g+Io BHa e M, 2 € R, MRRWMZH, Ff
haxeMs XICM, #lp+I=(a+1)-(z+])=a-xz+1CM, #¥&
Alp € M, WM = Ro BPIRMKIZA,

RZ, IRMKEE, HE8a ¢ I, a+ [RR/IHIFRETE. Rz +
IZa+ I8REET, IR Ax K% ik

(a+I)s(x+1I)=ax+1=1r+1,
Blaex —1p € l. FEHEL

A={—i+a-zliel,xz € R}.
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BR, ICA, ARRMIEE T £, LB —i1+a-x1, —i2+a-xo € A, y € R,

(—il —|—CL'$1) — (—i2—|—a-x2) = —(il —iz) —}—a(xl —562) S A,
(—i1+aez) y=—i1+y+a-(x;+y) € A,

Hk, ARRKIZH, HI C Ae HTIAMKEE, LA =R, TARY
REFEAZTIR € Ae R¥B iy € I, 20 € RIEFIR = —ig+a-x9, Pla-
xo—1lp=ip€lo B, vo+IRa+IHFEET, Ha+ IW9EFEMET 5,
R/IAZ¥. 5

&D%Ii&#?‘%k#ﬁﬂR%#&kﬂi L, RAR/IAB; B X AR,
FTAR/IAHIR, #miFHIARNEIER, A T @agifit:

WS 7.1, EFALR IR K IE A — 2 2 F A,

A 0 3F AL — R R o Bl EHORZ 49 % T XA Za], (x)RZ[2]00
F2A, Za)/(2) 2T, RIFAK, ¥(z)RRZ2]HH KL,

] A&

1. TRIREK F RAR LA I?

() (Z X Z,+,+), EP+5HRFrEGEH,;

(2) 2Z X Z,+,+), £¥+5-FL;

(3) (R, +,%), EP+RAKHIwixk, axb=la|bo

2. Bl TP & 43T E T,

(1) (Z, +,+)s (2) (Z,+,+)s

(3) (Zay+,+); (4) (Zg, +,%)»

3. BI(R, 4,9, 2 R(R,+)RMAEFTE, W(R,+, ) RRHF,

4. BFRRY, WwE M FiE&Ea € R¥EHFa® =a, WHRZFAR RIFK, IE
A

(1) Ya € R, 2a =0g;

(2) RA R,

5. TR PR Z IR, AR R IR? A E,
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(1) (Z X Z,+,+);

(2) {a +bv2|a,b € Z},+,);

(3) {a +bV3la,b € Q},+,+)o

6. FaAIRRTET, N

(1) —adL & 7T 7T;

(2) a " ARRE T,

T. ERBAY, FabRERT, MNaLKETRALET,
8. EmB (G, +)MARSK, WwRHRGH T, N4

Eg ={f|lf € E,f(H) C H}

2 FE# TR,

9. —/NIFRWEZTAANT IR INAT IR,

10. &f :Zx7Z — Z, f(a,b) = ao IERAFANIFK(L x L, +,+)F)
F(L, 4, 09 B A wedt, F KKerfo

11. KB FRZg0y P 324,

12. FLAL,RFRAIZHE, W NI, I1+1y, ) + LARARMILAE, H

HI-Ib, CLiNIys
o a b
xez};u%={< )
0 c

13. iEBAT = {(O 233)
0 0

o BIIRR/IA R F AR AY?
14. BB EHFL] = {a+bila,b e Z} ¥, [ = (2+1)aRHPLTE?

Z[i)/(2 4 1) & A R T R?
2m 2n
a,byec,deZy, I = m,n,k,l €Z o
2k 21

w.éR:{<ab>
c d

(1) HEFT R RAG3Z A8

(2) R/172 AR L 20 nk 49?

16. Qz] A A EARQLEM Z A X3F, EH(2,2)RQ[z]89 £,

17. Flo)|R#BF LW %0 XK, EFx] L2 XLEHf(z)-g(x) =
f(g(x))e M(F[x],+, )& RIFK? HH A2

18. (Zng,+,) L8 Z AKX f(z) = —4+ 5z + 323, g(x) =3 —x+423, &
A f(2) +9(z), f(2)-g(x)

a,b,ceZ} a9 3%
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19. ¥(Zo, +,) L8R X1 +x+ 2%+ + 2" A Bl +2% X Enk
20. RBARZRBIZO A RSB, HEHERSE.

21. B AZ R Zo 09 BT A ) 25 Wit

22. iEH: (3)/(6)—Z/(6)893 4, FH

2O /3.

by

(3)/(6)

23. %7 EEHmAr, Hrime. Rak TL,FPaTEYOR &£, [alk
T2 FaPTEWR R L. Af Ly — Zr, f(@) = [a]

(1) IEPA f R IR F) A B b

(2) KKerf, &k 5Z,, /KerfRAA8IR,

24. Lo :Rlz] = R, o(f(z)) = ¢(ag+ a1z + -+ + apz™) = ago

(1) IE %o 2 M IFR ) 2 FFR 49 i F) 2 Bt

(2) KKerp, H#& i HR[z]/KerpRH#I3R,

25. ZORMAIFR BIFA R R S WAt, [ RR A, EH:

(1) o~ (o) = T + Kerg:

(2) p(I) = Ry B HAXHT + Kerp = Ry

26. BHIARZFP, (n)RZHFEEE B L |n| =0%p, EFpREH.

27. B EXZ[z)F, (x,n)ZMKREZEE B Enh E K.



