ril kR ( BRBEROD
®IHE B3 M ACTA SCIENTIARUM NATURALIUM Vol.31 Ne.3
19924 UNIVERSITATIS SUNYATSENI 1992

KNABHITH BT R L TR R F R E R

SEX HEE
(St &)

B E EVNAKNARETHERBETAZTRERFTLAFHFNS I E K fer #a
O(n loga(n/e) ), HheRiHHMHE,

*gim TRFL pRAERE HEERE

1 8l H

CC1ER T B—UERNNSHRAES, HESHRBESHMNewioniR £
TR BE, HER R REH RS TAL BT ANRARC HERE WA R
xR, XC2)ERKuhnHERER SRR BB A BHSTR 3 1 KRT
Bi0(n'log,(n/e)), HrpeRitHME, BKuhnfEH FRFHEX LN B AR
L E,

KNABH ORI AL AL BB AMRGREH Y%, K3GE B, KNA H %
WEARBE S S TR EBE AR BENSTATHOKBR BT O(n'log,(n/e)), Hite R
HEME.

2 KNAN%
Bf(2) ="+ 3, a2 FRuRE—STR, RABEAR(2) =="—r, K%

#Hro> 0, EXFEEH: (0,1xC>CH

f(2) +21b, teC 0, 1y
H(t,z) = 2
(2t=1)g(2) +2(1 - )(f(z) +b), te:%, 12

Hopb R TE R

£00, 1IxCAWmE 5o, %, (el )ehol MELEF 28, k=0,1,2. &I
é’ﬂi, o sHIITTEMoER, (o]) T ER LR, ?TEG*HT#B%*EN%E‘J%%.
W re(pf o) 1= {0y, V1,00, vi=K27R,2, 1=0,1,2,%d(r) =max{ky,k;, k,} g Ky
WE BOUEXoWIEEd(o), %D 2 00,1 )xC>CRAMEHET H5ol Mg d & T, T

AX19904F 1 A 104 E]
AFF BRIl AETFERP AP OE SR



F3H BERXE: KNARRTHBRTQA S TR BFAHERYE 121

Q(8) = {s+is*C| 0 <s<8}, ikre(oJ®)?, WMBHLES>0,MQ(8)=D(7), MHKrHR
&N oeol s, MFoHE—RERZEN, Wikohz&al, B, 8 m&8 k%
BEMWI ZE N E.

SIE1 fre(o) ) REERN, MAKIANTHAKARONEL, MEDLHF 2 /M
HBIOR Z R fAAR/NTF2n/3,

5I2 fo<loe<sr/20m, WAE{1}xC EEEnIMRERE, ANXn 5%
FEH KR, B RETNERANT AN RERTEARNES, BEAEE k&
LMWL T0, F30H, NRSTFRRFEAFTLH, WERCHHRG = 0 1,
e Rar.

EXUTAHERCENA () RAEFRES, ERMCHBER0=0, mu%u%w s
H(t,z) =f(%), J4p, Br,=20n, p=1, ;XKH3[E 2 KL,

3 AR

WHWR f(2) ="+ 3, _, a 2" HEIn P RS ERZ, ) 2,

EE1 Rre(ol ) REARE, d0)>1, WHE RS Z, @oEC L ES
Z;ZEBEEART2 4D/ 2,

B EATWERATZ IO 7, EEBGIEL, EHS2I56, M.

BE2 Be> 074/ D= [log, S 4T, ) 7Esse HEAHESTRL

[
BEH, REBIDHIEEALES, Hb 1 1R FrRRNER,
iER BA

31270/ 2 + 270/ 2 < (3n// 2 +2V/ 2 ) 5ni—4 Le,

WIBER 1, B RENH, FEENZ, X288 EECLERERHE — &
5z; 2 RBEE/N Fe.
I3 IMERweC, |w|<1ERIL
larg(l+w) | <z/2» |w],

BRI (L, DxC RREEREHMTY (5, 13x{0 )0, 7%

R=40n m:X{Iakl , YRR,

i RE5IE 1, RFGEHA, HER(42),( 2 )e(ols)', FHEH 1zl, 127>
‘39"m:X”ak|, 1}, Ear

larg(H(t’,27)/H(t,2))]|<2n/3
iz y=39n mzx{ lag|,1}, WMH(0)c00,1)% {zeC)|2]| <7},

1
ol f(z)=2"C1+ %+~-+Z§,‘:} +z7',‘j=z"(1+v(z))




122 PR FER ( BARFER ) B3

%t=t,=1, I
(-
2! Tz
( 20n )"_(2071)"
z! z
1_(20n)"

z

XH, RESEIR

< (22)+ (22Y a5,

T

3/5

-(2)

=—

<<1,

H(t',z")} _ ‘ (z/)"-(20m)" | (Ei)"
[a g H(t ) arg z"—(ZOn)" = |arg P
n n
Tt g ()
+larg z <nlarg-{ + arg(1+ ud z )‘
2

_{ 20n\"
1-(#3)

<n/ 9 /r+m/26/7<2x/3,
ﬁ'ﬂ% t=t,='—" ﬂ |V(Z’)|‘_<_1/3971,

n
1+(2.l)
z

‘ v(z) —v(z")

1+ vz’

—_2/39n
1 —1/39n< 15<L

WiEsIE 3, U LEESE
larg(H(t,z)/H(t' ,2") < 2r/3
He=1, t/ =1/21f, EPAE LRKL.
FIB4 RIRIEABE, KR{z7d) XxCH{z7d™} x CZ A M AR &, % teC,
ZgRVICTd7 2 d) x (LY ARG, idsq RS K4 N ZaAZ R HEE, N
sg<<14vol(K4NZ4)2%,
Hvol(S) RSHE = HBK LA A A B,
IEBS 02 %ML, M5,

BE4 RBUR(2)=2" + 5|, 0 FRERBE, > 05450, NEKESE
By Fnk SR & HE APRS TR A BB T7(40n max{ |ag],1})*+

31.57n° [ log, 22547

EW ARIEEEIAG] A, (1) xCE () xCLANRERTHEFRE

147 (40nmax{|ag|,1})* %
. k

Bd=1rf, WMEEE 1, E{7 I} xCE5{z ™) xCAINZEREE BB
nl4n(3nz"d/\/ 3 )2z d7 2% = 63an%/2
Aitt, BEEHE 2, ERELEN, HESHRLBBATYSREE SO R E



EI3M BELS KNABEUITRAAT HETHR T AnELE 123

5n+4
1.

7x(40n m:x((ak 1, 1})2+ 31,571 [ log,(

BEN T ERENY R—~KEAXIHE, EHITE.

$ F X W

1 Smale S. Bull Amer Math Soc, 4(1981): 1~36
2 Kuhn H W, Wang Z, Xu S, Math Prog, 28(1984): 156~163
3 Kojima M, Nishino H, Arima N, Math Prog, 16(1979):37~62

Computational Complexity of KNA Algorithm Locating
All Zeroes of Polynomials with Only Simple Zeroes

»

Gao Tang’an Yi Yanchun

Abstract KNA algcrithm is a kind of PL homotopy methods for locating all zer-
oes of polynomials, This paper shows that the cost of the algorithm finding all
zeroes of a polynomial with only simple zéroes grows no faster than O(n®log;(n/e)),
where n is the degree of the polynomial and ¢ is the compntional accuracy,
Koywords zeroes of polynomials, PL homotopy, computational complexity
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