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2T S SR EE N EZ —, RSN — AN 2R
%O 2 T R U i R AF e — e B, AEH 58 2 TR R RV
SINZ AR MME, MR ATAZHRE N, T RITe T —
kst P b2 A R A EME e B (oo TR EaS s, Ry
g 2R a] Uit — A B, B Xt TR BB E S TR G Al 4 UL & 2 10
AT BEAR S [ gbhh, AFRIT S T 2 I A LUK 5 2 30 e S AR
FH IR ]

1.1 ®RES

1.1.1 —aZIRXHER 5 #
1. #8 P LRI—TT B IR
% on e —AER L, BAREL

f(z) = anz™ + ap_12" 1 + - + ag, (1.1)

Hd a0y, a0, ZERTEE P, HAEE P LH—E2 K.

7 (1.1) itfP WR a, # 0, WFKn K flz) FIRE, 2 0(f(x). FLIN
AAE XS, R RIEHE P PHIETEHL

KTZIMAPRE, AT W FHE

% f(z), g(z) Z2¥k P LRI EZZ A, N

(1) 9(f(z) £ g(x)) < max{9(f(x))> (g(z))}, KB f(z)+ g(z) # 0.

(2) 8(f(z)g(z)) = O(f(z)) + O(g(z)).

2. mREE
% f(z) € Plz], WX g(z) € Plz], g(x) # 0, ##4E q(z), r(z) € Plz], 1§
f(z) = q(z)g(z) + r(z),

Heh r(z) =0 83 o(r(x)) < d(g(z)), HIXFEM q(z), r(z) BH f(z) F g(z) ME
—HE R, Rz R

F AR BZRBAEMEEAAERS], Huk P E—m 2K Pla] 2
—RREER, R A AR, W2 I g(x) AR EFRAEN (9(2))
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M (g(z)) ¥ Plz] 77— LR ALZHFRE, f(o) BTHp— JI'%
(g(x)) + r(z), XFZE q(z) 5 r(z) FIFFEME. WRRE r(2) #HLEMHF r(z) =0
2 o(r(z)) < d(g(x)), WIXHEH g(x) 5 r(z) LM

TR BCFNERE D, REBE 2 A BE SRR [F] — AN SR L, [RIIREE  22 B A
HEZHRBRAALER, O BATINGRXT P2 1) AR JE 5 AT 711,

3. Ei&

& f(z),9(z) € Plz], FHIFHE h(z) € Pla], 113 f(z) = g(x)h(z), WFF g(x)
R f(z), 0 g(x)| f(2)

%B%E’Jmﬁ
a:)|f(a: Hfr lg(z éﬂflé?ﬂfi@%%ﬁuep. 3 f(x) = cg().
(2 z)|g(z) H g(z) Ih(r W f(x)|h(z

(3) %QI)’fz i=1,2,---,s), )H'JXT:}:EE%W]u( )€ Plz], B
x) LZu,-(‘r)f(I)
i=1

4. FRRXLER

% f(z),g(z) € Plz], R d(x) € Plz] #2 d(z)|f(z),d(x)|g(x). WFK d(x)
A fx) H glz) BI—NAFK: XWER fz) 5 g(z) W{~®Ek]ft%‘l§ﬁ‘é?&[&ﬁt
( ), WFK d(z) A flz) 5 g(z) I—MERRAEA. B L H (f(x).9(x) &

N fz), g(x) MEIRECN 1 KK AR

RALERXAER

(1) X F Plz] PAEEHWAZIRX f(2),9(z), € Pla] PHFE—MRAKLNH
R d(z), H d(z) TURTHA f(2),9(x) B—DNHE, F Pla] T2 w(a),
v(z) ff

d(z) = u(z) f(z) + v(z)g(z).

(XH u(z),v(z) HFARH f(x),g(x) ME—THER.)

(2) ® f(z) = q(z)g(x) + r(x), W (f(z),9(x)) = (g9(z),r(2)).

ﬁ’%’i)ﬁﬂﬁ%#ﬁﬁ%&:ﬁ%k“lﬂﬁmmﬁ HREE MIBRIZ MR (1) MIE
A A B ) — S T A T

(3) d(z) & f(:z:),g(w) F R AR Y ALY d) £ f(x), g9(x) FAEAKH
RBEE R — D20 d(z) £ f(o), g(x) RERKARAY H )lii d(z) K
Hou(z) f(z) + v(z)g(z) BRI IREERARR D, X8 ), v(z) A Pl] &
(ESSE AT EW



1.1 FMAE A 3

(4) m(z) 2 f(z).g(z) PE/PAERLHANE m(z) 2 f(z) 5 g(z) BIARE
R FREEEHT— A

(5) 7 (f(x),9(x)) = d(z), f(x) = d(z)fi(z), g(z) = d(z)gi(x), N

f(z),9(z)] = cd(z) f1(2)g1 (),

ZH [f(z). g(x)] T f(z),9(x) RIEIMREA 1 FIBNAER, ce PEHLI
i ed(z) fi(x)gy (x) FIEHIRECH 1.

F REZIA f(r) AR FEEER (f(z), WATF f(z),9(z) € Plz], &

(1) (d(z)) = (f(z)) + (9(z)):

(2) (m(z)) = (f(x)) N (g(x))-

5. ZIMNAEE

£ (flz).g(z) =1, MHEBIA f(z) 5 g(z) LE.
%W'ﬁﬁ?ﬂ']#']n']‘%ﬁ: (f(z),9(z)) = 1 AHPCHFLE u(z),v(z) € Plz],
13
u(z) f(z) +v(z)g(x) = 1.

ZIMNEEZBY R
(1) (fi(z),9(x)) = 1, (f2(2), g(z)) = 1 HHAZE (fi(2) falz),9(x)) = 1.
BB FRAN G EEZ MR EFSERZ AL R,
Hu%hﬁ%%.
(2) & (f(z),g(x)) =1, N
(f™(z),g"(z)) = L,(f(™),g(z™)) = 1.

BB AR (1) /I (f™(x),9"(z)) = 1; MAZHA T EZHH
WMFEATAR (f(z™), g(z™)) = 1.
(3) (f(z), g(:c)) =1 B HALY (f(x)g(x), f(z) + g(z)) = 1.
(4) 45 f(z)|g(z)h(z), H (f(z),g(x)) =1, W f(z)|h(z).
(5) 47 f(z)|h( »C)s.‘l 1)"7«(1')’ H (f(z),9(x)) =1, W f(z)g(zx)|h(x)

6. ARSI
47 p(z) € Plz], d(p(z)) = 1, p(z) DEERRI Plz] PR MRELL o(p(z)) 1K
112 I X R, WFR p(x) 7€ P EASH[4).
ENCIESE2YEa: 0L
(1) 83 P EIA AT AZ IR p(z) 5 Plz) FMEEZ TN f(z) BXFRRZ
(p(z), f(z)) =1 8 p(z)| f(z).
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(2) & p(z) B P EMATAZINN, WX FEE f(2), g(x) € P[ ], #
p(z) BB f(2)g(x), W p(z) BB f(2),g(x) FpZ— F—H, # p(r) Hfz(:f
M) p(z) DRI fi(2).

7. ER G HERME—EEE

Hk P J:ﬁ/l\b’(ﬁjiﬂi%&{‘ 1 M2 I f(x) ARRTLAME iR 5 P E—

= H p:" (;‘1:).

(1) Eﬁﬁi%$ﬂé@%lﬁiﬁﬂﬁ~u\m R, FMREATEFET 1R
F B 22 T A R ME — 23 A O — IR U2 AL

(2) SEHOR ERIATT A2 I A — Ik 2 R IR ATy 2305, D,
FAMREOKTET 1 BER B AR e ME— o3 i g — K22 TR kA A]
22 T 2

(3) A EHUE LA T L Z AT U ERIRE. Bln, on + 2 2 B AL
ERARTA 2T, KB n AEEIEREAL

1.1.2 ERXRSZHAEHL

1. EAR

A A2 I p(x) FRAZI f(x) B k(k > 0) TE, R pF(e) #E
f(z), 15 pFia) NEERR f(z).

2. BEEXBIMER

(1) MRARATAZIRK p(x) £EZIR f(z) B k(k > 1) EHE BAEE
) M k—1 BEE FARATLHLINK po)|f(2),pl@) A f(x) B k-1 EH
X, W op(x) 2 f(z) B & FTHE

(2) AATAZIRK p(z) REZIMX f(x) MERELAM AT DERMEL pa) A
f(x) 5 f'(z) AR

(3) I f(z) BHERKWR S VLERMRE f(o) 5 f(r) L.

(4) B8 P EAERE— AT 23 7E B A % AR

3. 5 MmN & HHEXRE R
(1) a 2T f(z) B HAY (@ - )| f(2).
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(2) Plz]  n(n > 0) IREAELI P FHIRAAGREZ T n A, EfREE
HotH.

(3) R B f(z), g(x) FIREEAEL n, TENX n+ 1 DAEKIEK
oy, one BMRIME, B

f(al) =g(al)77': 1327"' an+1a

1.1.3 AEIE EHZHR
1. FEAHNZHANER S #

N e (KR Z IR R AR 2 55) AT LAHER T e 2.

BANZOIANER S BEE R —IETNERL L MR 78
MREBARM AR R IMARITN, AT —E R iR BB IR BRI K3
A2 A TR

L W f(z),9(z) RERFEZIMA, H g(z) BFREZWMA. MR f(z) =
g(x)h(z), HHF h(z) REERFEZIMA, B2 hiz) —ERLBREMN.

2. REZYZMABFERNAZ
153
f(z) = anz™ + apn_12" 1 + -+ a1z + ag

R—ABEHLZTR, i g- REM—AGER, K rs BE, Basby s\an,
rlag. A, WE f(z) BETRE a, = 1, B4 f(o) WEIEAREREM,
ilﬁ": ag E"][E?‘

3. BEAYZHAREBAAN— IR EH
Y #HTIBE (Eisenstein) FIAE &

f(CC) = anz" + an—lil:n-]' +--+ a1z +ag

e AN BAY LK. MBGFEEL p 15
(1) pfan;
(2) plan-1,an—2, - ,aq;
(3) PQT”'m

M2 f(z) /EABEY FIRAATZIH).
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TS AT, AL E B A S BT R 3 , SR B F 3 L
A

(1) % z=ay+b,a#0,a,beZ, WERHZIHAX f(z) 5 9(y) = flay +b)
A A R T

(méxzi,M%ﬁﬁgmﬁfmyﬁmw=wve)Eﬁ@ﬁﬁiﬁm

FERIAT4H, X8 n=0(f(z)).
BRE  EARATEEFRES, ¥ ao M e, BEHEER, fo) BEIIAA
CESE206:W

1.2 HEARGIEARET
Bl 11 KK EIEZFEREZIK f(z), HLE

f(f(@)) = (f(z))", (1.2)
H n NIEEES.

BRSO (1) NT N RANEE, W Rk S ? 1E1E
TR R R AIETE, W TR —BERMMRETE. AT 2 A IR 8oy
K, BN RERKRLSIAEFTESE HPRIRM, R T Hm R S R0

W

f(z) = ama™ + am_12™ 1 4+ -+ ag,am # 0.

EhEg (1.2) P ES A Z AR IREATE m?2 = mn.

“m=00f(zx)=ao#0,a0 ' =1; Hm=nh @FHEFLH K
MREATE f(z) = 2"

¥ f(x) FFREABE R, sJLUGHR&MH (1.2) W REFEL, XEMH#
B — N R TE.

(2) WM TAERRE K, f(f(K) = (f(k)™. F f(z) WFRBIN, 45ie51H:
# o(f(x) = 1, AWk f(z) = g(a )+1h( ) g% g(x), h(z) YL RE LI
X, 9(g(z)) =1 8L d(h(z)) > 1, Hﬂ%?ﬁ%ﬁx&ﬁ’]@fﬂ'{ng} f(z ﬁ’]fﬁiﬁi
MNERES. Bk, f(z) 5 a2m XN EHZADREIEMF, T& f(o)

(3) XF o(f(x)) > 1 BTG, Wi f(x) MbRAEE, Hita) fi}énm

1.2 W fo(z), fi(z), -, far(z) € Plz], H

n—1
(z" — a) Z;r’fl(.r”).a € Poa#0.
i=0

UEM: (z —a)|fi(z),i=0,1,--- ;n— 1.
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BRSO (1) ABIXH—RERXSRZE R RRBEAT, BEIFHRE R
HALMUER fi(a) =0

(2) B IR 5HRRIEZ I KGR, HEIEAR S e A IEH
r—alg filz) IRAANE,

(3) FEEF 2" —a R fi(z") BIRRKXN fi(a), HILATHEEL.

T BHMRS MR BRI,

5l 1.3 & fz) =2 -t L 232 g(zx) =22 —24+ 1, HF m,n,l K
EEEL W g(2)|f(x) AT DEFMHR m,n, | RAEMRKEENE.

Dot (AR B IERE RN, A8 g(z)|f(z) BEHMNH
g(z) BRI AREBR f(x) RIRR, UL AT 2 o) S0 B 1.
BE  EFEEE 13 56 1.2 BRRER?

5 1.4 EBH: (2™ —a™)|(2™ — a™) H{HALY m|n, B a#0, m,n AH

BB Fosr vk BAR, WM F AR I (4 7 15 B T 52 AT B
i f(x)]g(x) BHME bf(2)|cg(z), b, c AETHESH, Fit (2™ —a™)|(z" -
Spz % z\™ T\ % 5

a") % HEAYY ((5) -1)} ((_) ~1). BHRY (2m - 1)@ —1). 4R,

a
BB AREAEE FIE, 2™ — 1 FTE IR S TE B — D m M EEREE,
(z™ = 1)|(z" = 1) EHRERNMEAHZMFAEE KR, WA FRO R

HIBr Al 48 mlin.

5 1.5 GFBH: (2™ - 1,2" — 1) = 2% — 1 B HY (m,n) =d, X8 m,n,d
HIEFE (m,n) A m,n FIERKARE

BRI  FEZIGIHRE L AR RXR, FRENAG 1.4
rgsie.

WERR LB (B).

seort: RO 1.4 MERESBH -1 R 2™ -1 5 2" -1 HAER;
AT e —1 Mz — 1 BEREAERK h(z), EUEW h(z)|(z? - 1) RFUEH h(z)
PIRRE) Dy o — 1 WIARED AL, AN h(z) A E.

Bl 1.6 B flz) BREIE P L on(n > 2) WATAZTN, 3 f(z) B—A
WHEI A f(z) B, W f(z) MR —ARMEIRA R f(z) MR

BESh &

1

f(z) =apz™ +an_12"7" + -+ a1z + ao,
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9(z) = apz" + a1z + -+ ap 1T + an.

HEMEHTH, f(z) 5 g(z) BAR.
HHATTAZHAMMETATE g(z) = cf(x). HIELATELR.

Bl 1.7 W fi(z), fo(z) BREE P EFAZIRK. ERA: fi(z) 5 folz) &
ENMADDEEZMER: ¥ P EEEBHEANZIR ri(2) (), FE P LE2IHA
q1(2),g2(), &

q1(z) f1(z) + r1(z) = qo(z) fa(z) + 7r2(x).

RS A 20T 5 A 5 A AT HE.
F BHY r(z)r(z) WEEHEATEHFA N ZIAREEME, B fi(2)
5 fole) EEMAS VD EZM AN TERZIA h(z), fFE P L2
a1 (2),q2(z), 1
h(z) = qi(z) f1(z) + g2(2) f2(2).

MHEARBRIAEE, fi(e) 5 fole) EERN AT DEFARPNEE (f1(2) 5
(fa(x)) HIFIR SEALHEAR, BT

(f1(2)) + (fo(z)) = Plz].

Bl 1.8 & f(z) BRRBARTENERLZIGN IEM: F 1+ V2 2 f(a)
AR, 1 — V2 R fz) RIMR.

B B, FEICRL, ML 1+v2 F11-v2 HIRMZ I 22—22-1
2 f(z) WA &gk, EiEAL®, RTARHWREBIEIES 22 - 20 - 1 8
f(z) B#A].

ZIMAMBERR AR G2 R AF R IS ) 8% T w8 &
P E. Xk, BRT AEGREEMCHIBE. HERUKLE R Ab, B EEARIX Ll
AZIEHIBR. B, # 1.2 FAR TR SRR, DURER S 2 IR
Z IR F; B 1.3, I 1.4, B 1.5, B 1.6 Faf] 1.8 &ey & 2 AR ) 8, 1X
a5 2 A IR WL 2 T M TS N AR AR,

ME I ORI EAE Y, 55 3 PR A DG i) 8 PRy S BT 2 35 T2 3 Bk i)
B AL 2T, B I PR X DL R 22 10 e B AT 5 4518 A2 Al vk ]
RO F) B

519 UFHz -1 £

f(T) = (lOTn + a»llfn—l + -+ apn-1T+a,
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B k+1(k>0) ERAHHNHY

n

n n n
Y a,=0,Yia; =0, i*a; =0, i**la; £ 0. (1.3)
i=1 i=1 i=1

1=0
BERAh (Dz-12 fz) 0 k+1(k>0) EFEKXYHNY
f)y=f Q) =-=fOa)=0, &) #£0. (1.4)

¥ (1.3) XG5 (1.4) KBFEXRT ao,ar, a0 REETEA, WHEFHUEH (1.3)
A5 (1.4) XFMETAT, AR 24 BN A REOEREATSEN (B
IER T EARE & 2%).

(2) PR AGEERT LR (1) KHE. k=0 4R ER. G5 ERK
IR B 2 -1 2 f2) M k+1(k>0) ERALHNH 2 -1 £ f(z) A
X Hez-1% f(z) Bk BEX FMHBMRETE - FPTHEHHNS

ap+ a;+ az +---+ an-1 +an, =0,
nap+ (n—1)a+ (n—2)az + -+ An—1
(n—1)ai+ 2(n—2)az + -+ (n—1)an—1 =0,
_ (1.5)
(n—Dai+ 25"'(n—2)az+---+ (n-1)*la,_; =0,

(n—1)ai1+ 2%(n —2)az 4 -+ (n —1)*an_1

UM (1.5) X5 (1.3) &M, SiBir.
(3) IERZR

f(.'L') = apz" + 011.7)'"*'1 + -4 an,
jI(I) =napz" ! + (n — l)alm”_2 drewn 4 ilip—1,

nf(r)— ;nf’(;r) =a 2" ' + 202" % + - + na,.
faiE fi(z) = nf(z) — zf'(z),
fi(@) = nfya (@) — 2fi_y(2).5 = 2,3, k+1.

AR (1.3) 848 F1) =0,£1)=0,7=1,2,-- ,k, fri1(1) #0.

-1 flz) M k+1 ERA, W az—-12 fi(z) @k EHFRKL, ... , B
Filz) 001 R S o (z) 00 ERE, BEWBIE. k2, & (1.3) XKL,
WM fr(1) =0, feer (1) #0 A 2 -1 2 fi(z) M1 EHEKX, 4E& fio(1)=0
affd z— 1 JE fi(x) B 2 EHEL DI SHE, nTE45E.
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AT ML T A M AR, R RRAEYE, AT LLIERE R f] 1.
5l 1.10 EAZ I

f(z) = a1 2P + agx?? + - - + a,xP"

ATRAERTERKT n— 1 B b 0, £0 (1= 1.2, 0, 1 p,(j =
1,2, ,n) RFHEAARMAE IS

ﬁl'l 1.11 & fl(x)’ f2(l'), ?fm(l‘) %ﬁﬁgi%zlﬁﬁv ay,as, -+ ,am %
. AERTETE g(2) WL

g(z) = fi(x)qi(x) + a;,i =1,2,--- ,m.

BEAH UL s =2 WAHIEW. BT fi(2), f2(2) BE, 71 ule), v(r)
75
u(z) fi(z) + v(z) f2(2) = 1.

% 9(z) = a1v(z) fo() + agu(z) f1 (x) BIAFTR.

EOF file)6 = 1,2) WA —IRBEAXR, S HSHM g(x) B A H i
AR, B, HEATH Mo o B S A R — e

ﬁMJz'ﬁﬂw%~¢%%ﬁ¥ﬁﬁwﬁﬂ%%ﬁg%Em~¢ﬁwm'
W (r —ms)|f(m), X m 2—NEH B, (r—s)|f(1). (r+s)|f(-1)

BT AL 2R B T DR 24 s B A HE 1S T IE.

Y 21 RE f(o) MR, w45 EAR R 50 .

HW—ANE AR LR BB AT EEH P WEH, T REGSHE
A BT — RS FH AR 0T B R 03, 7 ) — R ) B i

B 1.13 &

f(T) = apx" + an—ll'”_l

R—ANMEEHELI. WA N5 p iR
(1) ptan;
(2) plak—1,ak—2," - ,aop:
(3) p* t ao,
EH b <n. WA f(a) fNREADNT b AR
RO N R, 5 SRR R DR VAR UE I RE R B, 2 Wk
ST S DR S50 — )

+ oo+ ayT + ag
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B 1.14  BWRIEW N A ZIEUER B EU B AT,

f(;]:):]_—}—.r-i—a“f"'"*‘ﬁ, (1.6)
glz)=aP 142?72+t +1, (1.7)

EH p 2R

BRSO (1.6) AAIE I AT Ak O 8 2 H 2 X 5 B 3 AR 307 48 TR A 53
e (L7) ARE A EAE R BB 2 =y + 1 5N SERRETE A ).

B 1.15 &

f@) = (z—a1)*(z —az)?®- - (z —an)® + 1,
ﬁ\“EP ayp,a2, -+ ,Qp %EK*HEH@%#& iJ—.EBB f(.’l?) Eﬁ@ﬁiﬁtmﬂ?@

BRSO NARIEE. B f(o) £ EEI ATy, WAFEM AR
2n IR A B R Z A g(2), h(z), 17 f(z) = g(x)h(z). NAEEREZ HH
X e, AR g(z), h(z) AR Z .

EREE fa) =16=1,2,---,n) H f(z) &H LW, HILATHE

gla;) =h(a;))=1,i=1,2,--- |,n
o
Q(a’l) = h(ai) = _1ai = 1=2v"' y 1,
HmB A E, FKIE.
Bl 1.16 % Qz] RAME LR IMAMNES. c RE—FHEHLI
AR, 4
I ={f(z) € Q[z]|f(c) = 0}.
(1) UEH]: 75 T PAFEME—— D EIRECH 1 2T p(a), HBEE f(z)
Qlz], #A plx) f(x).
(2) UEW: p(z) 2 BRI AN aT 2 2 35 K
(3) #5 c = V2 +1i, K p().
BRSO (1) SRS T PRI AN 1 MREERA IR
plx), V4% v T e B 458
(2) ity (1) " pla) WEERARIX AN JFATE.
(3) ¥4 SF A NEA BB E &S0, HRE 1,e,c?, - A EEUR 1
VA SAE, ATAF e, c?, c® FEA RS TR OG, H ot Al 1,¢, 62, ¢ 2R
ity bl Ll e AR AL 1 AR LA 2T, B FTK ple).



