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F—5 WA

ZHA B FABEEALR S, EMETHRITBRAR, M HRHE
— 2 ST RB S H AR ST IR AT R G2 ) Z AR HEAAIR.

§1.1 sk

FIBHE: (1) BHE T HEEEREF. B
(2) J03E A T B A 5 A R

RITE ERBHBESR: EBEE N, ERYE N, BHE Z, FHEHE
Q LA R, HH4E C. A4, RIEEMEH LBFS.
R ERBET, BITH RO MEHEZ TS RERREX MR

. Q FHUEMPIANEARD. W, . B (BREARE) WLEREE Q+,
RATRZ AHHEEE Q XX HEFH .

EX 111 &SR EEHE, & S PEEWNMEIERMZERE
ZRE S 1, MIFR S XHZBHRE AR

EX 1.1.2 & S B—NEEHE, A S WEHIIE. Wik EkIRIEE
EEAR, PR S B—A #3F.

EX 1.1.3 R’ FEEH M1 (HEHEIETE) k. & F T8N
gk, W, F’EAGE (BREAR 0 ) A AR, Nk F 22— Husk

B, BOREEOF. Z,QR,CHEHEHKF, ZHHKNBEA. NAE
¥3F. QR,CREUR. N,Z REEH.

# 1.1.1 BUE¥E a, 2 S = {na|n € Z}, M| S B—EFF.
WEBH fEB na,mac S, K n,me Z, FH

na+ma = (n+m)a € S, (na)(ma) = (nma)a € S,

B S B—EF. O

FeAd, % a=20, SERSMREHARGEET, BHFZH BEF;
Ha=0/, S={0}BR/PIEIF. LR, Fl 1.1.1 iy S XIBREARH A,
S AR—HE



2 F—F £

#l1.1.2 JEB: Q(V2) = {a+bv2|a,be Q} B— .
WEBA fEBL a +b0vV2,c+dV2 € Q(V2), &
(@a+bv2) £ (c+dv2) = (atc) + (b d)V2 € Q(v2),
(a+ bv2)(c + dv2) = (ac + 2bd) + (ad + bc)V/2 € Q(v/2),
M Q(v2) &—HEF.
BAR, 0=0+0x+2,1=14+0xv2€ Q(v2). fEHL 0 # c+dVv2 € Q(v2),
Me—dv2#0. FN, ¥ d=08, c=0 ANiic+dv2=0,FfF; L d#0
B, V2=c/deQ, FJ§. HI,

a+bV2 _ (a+bvV2)(c—dV2) ac—2bd | be—ad
ct+dv2 (et dv2e=dva) S —28 ¢ 2012\/_E Av2)

EHER T Q(v2) B—HuE. O
e, WATEFAZOSH — N E BT,

EIE 1.1.1 ETESE & FEEE Q

B & F BRAEE—NEOE, d¥useE X, FE&F%Ko0 1 B Fxth
WEMA, M1+1L,1+141,-- BET F, PEEEBET F. XH F 3R
LB, FMEE ne N, F —n=0-necF, MEBHERRT F, X,
F SH&HREH.

MAEE—MEHEBOTERNREARN 0 (P EEZ R, Fril hidoRk
RFERIEMEAME, B F SHE2EEMEE. Bk, EMER F #asaE
¥k Q. O

3 &1

L TAIEERMREE RRO 2 R RHOR 7 MR BE B8t I %08 2
(1) Frf IESEXH R R RY
(2) A={a+bi|a, bEZ, i?=—-1};
(3) Frf & B %4 B ;
(4) Q(yp) ={a+by/p|a,beQ}, HH p REE
2. iEBH: F = {a+bi|a,beQ,i’=—-1} B2— 1.
3. (1) MERH: PO R — N H0;
(2) PAEORE) H R B — U 2 FFUi .



§1.2 — L% H R 3

§1.2 —xBWMA
FIJHER: (1) FE—TL WA
(2) FEARRBUE B, HREHEATIR i .
EX 1.2.1 B F BT ¢ —BHRHEFRERX
anz™ + an-12"" 1 + -+ + a17 + ao, (1.1)
Het 2 B—ACF (F5), n RIEREE, a1, - ,a, € F.

FEZHA (11) F, K aiz® iR, a; K RIPIRE, a0 I FRWA
HEEOR . BITTUEZSTAPEER LRER-ERECh 0 991 B
TSN REC 1 T, RE 1 AWAE. UEHH f(2),9(2), - RRR—
XX, EATIRREXHELT, WwEICH f9,--.

EX 1.2.2 HHIR F EHPHAZIK f(z) 5 gle) BIFERITRLFEAH
%, MHRZHK f(z) M 9(2)HF, iLH f(z) = g(2).

HRE N 1.2.2, =N UK F ERBA 2N FH LI IE M

f(z) = anT" + 12" 1+ + @12+ ag,an # 0 (1.2)
WIEX, FFEHXMERZME—/. X
—f(x) = —apz" —an-12" 1 — - —a1x —ao
H f(z) #) BB

BATFEK (1.2) T ana™ HEZIAK f(z) B W, an N ERRE( BIR
Bow 1 2R E 1K), n HEIK f(2) B9 RE, LK deg(f(2)) = n.
FERH, XHEITNFRIAEZHAK ala #0), H deg(a) =05 MRBENF
M EZ AR A BSWR, iILH 0, ERME—AE B £ 5.

LUETERBIZ X f(2) BB, BBRE f(z) #0.

TN 1.2.3 &

n .
f(@) = anz™ + an_12" 1+ - -+ a1z +ao = Y a;z?,
i=0

m .
9(2) = bnz™ + 1™ + -+ iz + by = Y bzl

j=0
BRI F EHREZR, REERE m <n, WEX



F—F FWKX

(1) f(z) 5 g(z) 9 F0 ( E ) N

(@) £ gx)= go (ot b,

Hme<nd, by=--=bu1 =0
(2) f(z) 5 g(z) 9 AR N

n+m

f(@)g(z) = > ( 2 az'bj)ws,

s=0 “itj=s

He s RTIMRE > aibj = asbo + as_1by + - - - + a1bs—1 + agbs.
i+j=s

B, Bk F LMW ZHARIA. 2, REABR F LR 23K,
H.5 Bk 2 5 bk sk 2 T 512 54

(1) Ikt
(2) Ik A
(3) FEASHAE:
(4) ReLA A
(5) Tk AL

f(z) + g(z) = g(z) + f(2) 5

(f(2) + g(x)) + h(z) = f(z) + (9(z) + h(2)) 5
f(@)g(z) = g(z)f(z) 5

(f(z)g(z))h(z) = f(z)(g(z)h(z)) 5

f(@)(g9(x) + h(z)) = f(z)9(z) + f(z)h(z).

T b XAk SR, UK F LR TXF o —TETR L
R BEIR F_Ef —TSWAR, iLlE Flz), F 78 Flo] 1) R2805%.

LR KA L AT o A B
EHE 1.2.1 & f(2), 9(z) € Fl], H f(z) #0, g(z) #0, N
(1) % f(z) £ g(z) # 0 B,

deg (f(z) £ g(z)) < max { deg (f(z)),deg (g9(2))} 3
(2) deg (f(z)g(z)) = deg (f(z)) + deg (9())-
WA B f(x) #0, g(z) # 0, FrLAR] 4

fl)=3 ot | gll—3 b,
i=0 j=0

Hed a, #0, by, # 0, TJ& deg (f(z)) = n,deg(g(z)) = m. RYPRE m < n.

EATH )
f(z) £ g(z) = Z%(ai =Y AT
HAFY m<nbf, by=-=bpns1=0.
BT f(z) £ g(z) #0, T/ deg (f(z) £ g(z)) < n.
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B an #0, by # 0, BrLA f(2)g(z) BIEHREL anbnm # 0, TR
deg (f(z)g(z)) =n+ m. o

#ie 1.2.2 & f(z),9(z) € Flz], M f(z)g(z) =0 HHALY f(z) =0 5
g(z) = 0.

B & f(x) =0 F g(z) =0, HBIXMFILE L, FH f(z)9(z) =0.
Rz, # f(x) #0, H g(z) #0, HEH 1.2.1, F f(z)g(z) # 0. t

#it 1.2.3 GREHER) & f(2).9(2),h(z) € Flz]. % f(z) #0, H
f(@)g9(z) = f(z)h(z), W g(z) = h(z).

B A f(z)g(z) = f(z)h(z), FTA f(z)(g9(z) - h(z)) = 0, B 1.2.2
K f(z) # 0, BAIH g(z) — h(z) =0, TR g(z) = h(z). m

Bl 1.2.1 # f(z),9(z), h(z) € Rlz], H f*(z) = z(¢*(z) + h*(z)), UEBH:
f(z) = g(z) = h(z) = 0. IKEHLE C EERABLHIE]T

W & f(@) # 0, W f2(x) # 0, g*(z) + h2(z) # 0, T2 deg (f*(x)),
deg (9*(z) + h*(z)) EAME, MRPEEH 1.2.1, H

deg (z(g%(z) + h%(z))) = 1 + deg (¢*(z) + h*(z))
hEE, FE. BHE, fz)=0, T2
z(g%(z) + h*(z)) =0, ¢*(z) + h*(z) = 0.

MTFEERIR R EF ¢*(2) = h?(z) = 0, FrA g(z) = h(z) = 0.

FERFHE C £, B f(z) =0,9(z) = z,h(z) =iz, ETHE

f2(z) = z(g*(z) + h*(2)).

FE, R C B4R m

S & 1.2

L HRER F EZTK f(2) 5 g(z) BIFR, HF
f(z)=2" +22* + 3z + 1, g(z) = 32 + 2z + 4.
2. & f(2),9(z),h(z) € Flz], H f(z) = g(z)h(z), HH
f(z) =2* =523 + 1122 + az + b, g(x) = (z — 1)?, IKHE a, b.
3. & f(z),9(z) € R[z], H f*(z) + ¢*(z) = 0. iHH:  f(z) = g(z) =0.
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§1.3 SIMHIERR

FIBHR: (1) EEHHSIBERIMES BT
(2) REBGRH I RERER A SR

Flz] PEERANZIXM, £, BROIRE Flz] PH—HZTX, —
TEEIAIE Fla] XFIRE, BakMmAekEa A, ERENTHE M2 50
AMER (BRAAAFLZHN) A—EH/B 2. Hit, XFSHAMEER
PERIBESE, FES TR IR ok A A AL
§1.3.1 SIAVERR

EX 1.3.1 % f(z),9(z) € Flz], HFTE q(z) € Flx], {73
f(z) = g(z)q(x),
N# g(x) ﬁﬂ? f(z), itfE g(@)|f(z). BN, F g(z) FER f(z), ik

9(z) 1 f(z). (z)|f(z) B, BF g(z) & f(z) 9—A B, RZHK f(z) & g9(z)
fy—A f&=
B L REZHR MM —FERTHE—MEH. BHEX 131, FaEL
HRK 0 RAEMETAMER, FEHAHEEZLHAMER.
Z A AERRAE W T i — AR
4 f(w) g( ), h(z) € Flz], NH&
(1) & f(2)|g(z), g(x)|h(z), W f(z)|h(z)
(2) # »’v)|f($) z)|g(z), N h($)|(f($) + g(z)).
(3) & h(z)|f(z), M h(z)|f(z)g(z).
(4) %fi(x), 9i(z) EF[z], h(z) |fz =1,2,---,s, M h(z)| Z fi(z)gi().
5) ¢ (@), £(2)|ef (z), cf (@) f(a), He 0 # c € F.
(6)7Ef Ig ,9(x) |f ), W f(z) = cg(z), HHF 0#ce F.
EBA JZE&*{I] UERHEIR (1) FIHEIR (6), HARUEH B A EEHE XM,
BT (1)« B2, FIFFTE u(z),v(z) € Flz], 1§ g(z) = f(z)u(z),
h(z) = g(z)v ( ), TR h(z) = f(=z )(u(iL‘) (3?)): B f(2)|h(z).
YR (6) : HIAME, FAFLE u(z),v(z) € Fla], {#15

g(z) = f(@)u(z), f(z)= g(z)v(z).



§1.3 % A B R 7

£ £(2)=0, H 9(2) = F@)u(e), B g(&) = 0, T f(z) = cgle), Hoebt ¢ 7
HEE—BUE T HE
# f(z) #0, B g(z) = f(z)u(z) & f(z) = g(z)v(z), H
f(z) = f(@)u(z)v(z),
FRBHEEA u(z)v(z) =1, I\ deg (u(z)) + deg (v(z)) = 0, XFKHH
deg (u(z)) = deg (v(z)) =0,
B o(e) = c R F eb— SRR, B, () = cola) o,

§1.3.2 HRERE

YA ZHRLZ FIABERES, BATAIH A RERERESEW LI
[B] AR 2R .

EIE 1.3.1 (HRBRAEE) & f(2),9(z) € Flz], H g(z) # 0, WFFFEME
—H—MZIK q(z),r(2) € Flz], 1%

f(z) = g(z)g(z) + (), (1.3)
Her r(z) = 0 B deg (r(z)) < deg (g9(z)).
K (1.3) Y q(z) f r(z) HIFRA f(x) BREL (o) Fria &= 1 K3

B HE, ROTUEM g(z) I r(z) BFELEE.

# f(x) =0, WHL g(z) = r(z) = 0 BIA],

# f(z) #0, % deg (f(z)) = n, deg (9(z)) = m. BATX f(z) BIXE n H
HANEFRAUER g(x) T r(x) BIFFAEE.

(1) ¥ n=0,80 f(z) = a HIEFHEES, #F m > 0, WH q(z) =0, T(x) a
BIHL; 35 m = 0, M g(x) = b AAEFHEL AT a = b-§40, B q(z) = §,7(z) =0
Bfiw].

(2) RIZZIRAKEUNT n ZTHAXBAL, WIXTKEH n § f(2),

# n<m, W g(z) = 0,7(z) = f(z) BIW];

A n>m, & az” M ba™ 0 f(z) M g(z) BSET, W Fa""g(z) BIEIN
H az™. BAL fi(z) = f(z) - §z" "g(z).

# fi(z) =0, MK g(z) = §2"~™,r(z) = 0 B

# fi(x) #0, W deg (fi(z)) < n, HEAMBE, ¥ fi(z),9(z) FE—MZE
W= qi(z),r1(2) € Flx], {75

fi(z) = g(z)q1 () + r1(2),
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NIl] f(@) = g(z)(qi(z) + Fam~
HA ri(z) =0 B3 deg (r1(z)) < deg (g9(z)).
B, TR q@) = ai(@) + $am™, r(z) = rs(a) B,

m) + r1(x),

_FﬁEDE_"'EE %%;ﬁ‘_.xigrﬁﬁ Q2(x),7'2(37) € F[w]’ ﬁ'f&

f(z) = g(x)ga(x) + ra(2),
P ro(2) = 0 B deg (r2(x)) < deg (g(x)), N
9(z)q(z) +r(z) = g(z)g2() + r2(2),
r(z) —r2(z) = g(x)(g2(2) — g()).
MR g2(2) # q(z), AR g(z) # 0, FrLA r(z) —ra(z
deg (r(x) —ro(z)) = deg (g9(z)) + deg (g2(z)
> deg (9(z)),

—q(x))

) # 0, XK T3

X5 deg (r(z) — ra(z)) < deg (g9(z)) FJE.
i, q(z) = q(z), I r(x) = ro(x). ME—PEBIE. o
PR ABREER, RSB TR
#iL 1.3.2 & f(z),9(z) € Flz], H g(z) # 0, f(z) BREL g(z) BIRAH
r(z), W g(z)|f(z) & r(z) =0.

PN SR 2 B BIR X R R E R BRI Kk .

$l 1.3.1 % f(z) = 3z* + 923 — 322 - 9, g(z) = 323 + 1022 + 2z — 3 HH

B F EHEHRX, K f(z) BRU g(z) FrigMm o(c) AIRK r(z)
B BERERE A
9(z) f(z) q(z)
323 + 10224+ 2z —3|3z* +923 — 322 4+ 0z — 9 :)3—%
3z% + 1023 + 222 — 3z
23— 522 +3z-9
—g3 10522, 4
3
rie) = —gxz + 1—319: —10
AR q(2) =m—%,{3§iﬁ r(m)=—§x2+%x—10. O
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$l 1.3.2 & f(z) = 2* — 523 + 1122 + az + b, g(z) = (z — 1)?, IABAE
a, b, {18 g(z)|f(z)
R HWERERE A

9() f(z) q(z)
22 —2z+1|zt —523 + 1122 +ax + b 2 —3x+4
4 =228 + 22

3234+ 1022 +azx + b
—-323+ 622 — 3z

472 + (a +3)z + b
4z — 8z +4

r(z) = (a+ 1)z + (b —4)

BH g(a)|f(z), BFA r(z) = (a+ 1)z + (b—4) =0, a+11 =0, H b—4 =0,
Bla=-11,b=4. )

f 1.3.3 % f(z) € Flz], HIEEX k> 2, iEH:
a:|f’C & x|f(:1:
EER “= " BRBREEHE, HEE 9@),r(r)e Flz), 57
f(z) = zq(z) +r(2),
Ht r(z) =0, H deg (r(z)) = 0, Bl r(z) =r N F FHE, TE
f(z) = zq(z) +r,
¥(z) = (mq(m))k + Cir(zq(z ))k-1 +-- 4 Cﬁ_lrk_l (zq(z)) + r*
= 22" 1¢*(z) + Clra*—2¢"1(z) + - + Ch=1pk=1g(z)] + r,
He ok S F g iR AR A, F kO R () BRL 2 IR,
XA | ff(a), T o = 0,r =0, B 2]/(2)
“ <7 & z|f(z), WAFTE q(z) € Flz], 17 f(2) = zq(z), TR
fF@) = 2F¢¥(2) = z(a*¢" (@),
T z| f*(z). O



10 F—E FHA
3 & 13

1. 3K f(z) BRA g(z) MRER q(z) AR r(z)
(1) flx) =2t —423 -1, 9(zx) =22 -3z —-1;
(2) f(z)=2* -2z +5, g(z) =2*> —z +2.

2. ¥ m,n,p R LKMR, H 2> +me—1|a® +pr+q?
3. (1) # h(z)|f(z),h(z) t g(x), REGHEH h(a:)’(f(:c)-l-g(x) ?

(2) # h(z) 1t f(z),h(z) t g(z), REEHER h(z) t f(z)+g(z) ?
4. ¥ F b, E#: 27— 12" -1 & dn.

§1.4 BRAEK

FIEE: (1) EFEEAAERX, ERFMEZHMEE
(2) REBAGRI RN Z A RAAERK.

§1.4.1 RRXAEK

EX 1.4.1 i)’-k f(z),9(z),d(z) € Flz], # d(z) 2
(1) d(z) &2 f(x) 5 g(z) I—DABEK, B d(z)|f(2),d(z)|g(z),
(2) XF £( z) 9(z) BEBAHER h(z), B h(z)|d(z)

PR d(x) A f(z),9(z) B—F BRRAEX.

g X 1.4.1, 7 g(x)|f(2), W g(z) 2 f(2) 5 g(z) B—PRAAEK,
Fenld, EBZIK 9(2) 5 0 HRAAEXE g(z)

THE 141 EHEROR F LH f(2) = g@a(@) + h(z), W f(@) 5 g(a),
r) 5 h(z) HHIFR (BX) AHER.
B # d(x) B f(@) 5 g(o) EB— AR, 5
d(@)|f(2),d(z)|g(z), X f(z) = g(z)a(x) + h(z),
FL d(x)|h(), NI d(z) & g(z) 5 hiz) l—AAER. FE, g2) 5 h)
WARREE f(2) 5 o) WARR. B, 1) 5 o), o) 5 h(z) FA
H%(%k)ﬂﬁf. D



