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Abstract

In the paper, proof of fundamental theorem of algebra is obtained by topological
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degree theory. Frist we construct a homotopy equation, which can reduce a complex
problem into a simpler one. Through a priori estimate for the possible solutions of
homotopy equation, we gain a bounded open set; then we prove the theorem by the

homotopy invariance and existence theorem of topological degree.
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1. 5|

REFEACHEFHERBCP AR EEN—ANEH. RS HMIEE LI R RN 8L, ATUS%E X
BR (1], £ MR m AR, [2]h B A e BN, BRI, AR A i B R ] FR I IE
A2 I 248 B 80P () Liouville € . [3)80 Rouche g B [3|45 81, 3C [4], Mgh 7 248 s Boh Al
GARKCT R FA 2 He B BB R R . SC [5] (6] A AR AT R B T, 43 ) FH OB, VB B
FIPERL Sy B, A AU HAS AR A e BRI UE s 3L [7)FAREGR b Hh 1 [RIAG T RN A B [ R 15
B TEEEA, JFE BT BT R RS SO (S [F R B AR TR, 4
ARECHE A 5 B P A AR AMIE . EHg e ST (9], R SRR T RR AL AR B IR 45 T RS
LA 5 B — A AT i ) AR BOIE .

AR SCANF T R R AR e O A BT, BRATTH ARz & T B3R 2 [10] [11]R9 [FIAE
AARPERNTT YL, 25t T @ BRAE R, R RS ANAR P AT DA — AN 2% (4 [l 2040 D — AN A fif B
FRI TR, N2 FH $h 41FER B eA FOOT RO IE, R [RIE J7 R — V0T BE MR A SE 06 S At it PR A
TR EAE TR, (2R RN, B n X2 0E R HG0E N 06 —MREE
RIf e, 45t S

REYEAREE (1] AR L, nkZUH
fR)=2"+az2" '+ a1z +a, (1)
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BINEREX [11] " QER™ FHATE, feCP(QR™), peR™, péd f(0Q). Hipi fH)

IEMAELI, 58 SCBRET FAE Q T p siBIFINEA
deg(f, 2, p) Z sgn Jy(x;)

Hor Jp (@) FoRE f ) JacobifT A, z;(5 = 1,2, k) RARTTIE f(z) = p £ Q NIIAE.

KroneckerFEE [11] W QEZR™ FHAHFE, f: Q - R ES, p ¢ f(00).

deg(f,,p) # 0, W f(x) = p 7E QW LA

i

Ee

NERIRARN [11] W H:Qx[0,1] —» R™ #4E, 4 hy(z) = H(z, \). % p ¢ ha(09).

VO <A<, M deg(hy, Q,p) THETHE N TV0 < X <1).
ANEE e S PR RS UE R, T RAZ 5 SR [11).

M19124F Brouwer G837 FMEFE, A4 Leray. Schauder 8802~ K AW 523, HE

BUE, AR i C ORI AR LN R JU ) AR T i

AR R AR e o) 8, SRBEAE T FOTEE Q Wkgis, st 2 J7 R I A7 w] REAAE 1) S 36 1)

flith, N3, BATHE deg(f, Q,p) LN D(f,Q,p).

2. REEAREIEILRA
JERA BLG fiR2~C — R?, H f 2 O KR 4
g: R?~C — R? g(z) =2"—1.

FRE R TR
ha(2) = H(z,\) = Af(2) + (1 = Ng(2) = 2" + Ma 2"+ +a,) + (1= X), Ae]0,1]

M H:R?x [0,1] — R? & C> Ki¥, HH(-,1)=f, H(-,0) =g.
TSR FITE Q, RER H(2,\) = 0 FIFTA ATREM A FH0. FERE] X € [0,1],

2"+ Ma2" P+ 4an) (1)) =0,

2" < aa| - 2" 4 Jan] + 1

A FS TR TG, MERIERE m, #AFEN, € 0,1], 2, € C, {#13

H(zmy Am) =0 H |z, > m,

(2)
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¥ 2 AN (338, HETARBLL |2, 7
L<aq|- |Zm|71 +o A an |z T+ 2w

<lag|-m™' 4t an mT+mT = 0(m — 00)

FIE. HUEFEARTTTE H(z,\) = 0 (T A R Z A 1, BIAEE M > 0, 13 |2| < M,
Ar = max{M, 2}, B(r) ZmRLAEFRIE £OAG, B0 r INIFE, MITRRMFTAE 2 € B(r). B(r) 7]
IUE Q. B p = 0 ¢ hy(09).

TR g(2) = 2" — 1 =0 f£2 € B(r) HHIHIE, B D(g, B(r),0).

i2kT

zp=¢€en, (k=0,1,2,---;n—1)

M EHEGH S BB N, B850 BRI REE M R? — R? B, B 2 = (2,y) — g(2) =
(U(l’,y),?)(lﬂ,y)), i+ﬁJaCOblﬁf§UﬂEg?§%

_ O(u,v)
I(z,y)

Ug Uy

Jy(2)

= UgUy — UyVy

Vg Uy

KA g(2) = (u(z,y),v(z,y)) S@EHTERE, Bl uw(z,y),v(z,y) W b-222 51, fu, = Uy,
uy = —vg, B J,(2) = u2 + 02 =|¢'(2)]? = |n2""H? =n?, &

RIERINZ I FIE AN, AT
D(f,B(r),0) = D(H(-,1), B(r),0) = D(H(-,0), B(r),0) = D(g, B(r),0) =n # 0

A HNE I Kronecker [FEEHE,  f(2) = 0 Z2/0F — MR,

E: FETTREERAEZ =0, WORTRER n EIR, FOVE 0 R SHERE, Kt o 25t
5, PNREEHIEINING, FEMIENMEZEIL, AN E R AR TR B 5.

3. 5F

RS e i

F(z) = 2+ 25 4 62 2EB(1) = {z : |2 < 1}| WRAAHHR = = 0. F I FRHR N 75 v AE K —
shi. Kot E IR

ha(2) = H(z, ) = Af(2) + (1 = Ng(2) = M2° + 22 +62)+ (1= \) -6z, Ae€]0,1]
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M 2eBQA), B |z] =15,
|H (2, \)| = |A(z° + 2°) + 62| > 62] — |\(2° + 2°)]|

> |62] — [2° + 23| > |62] — (|2° + |2]*]) > 6 —2=4> 0.

Rl p = 0 ¢ hy(09), T g(2) = 62 7EFHE B(1) HRE—MR 2, =0, u(x,y) = 6x,v(x,y) = 6y, 1T
H 21 = 0 &1 JacobifT F1I=.

fITbA D(g, B(1),0) = sgnJ,(z) = 1. MRS, 50
D(f,B(1),0) = D(H(-,1), B(1),0) = D(H(-,0), B(1),0) = D(g, B(1),0) = 1 # 0.

M4 AN U Kronecker AAEEH,  f(2) = 0 fEIT5E B(1) WEDH — MR, BiE T 510 A IEmE.
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