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OEHEMIIVBOBUIERBZBOMAVEHEDLDIDTHEIRXRORKOM
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PRODBZZLBEBLY. THhICHULEBABSQLOMETIRNTHRAETIAHL
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§ 2 Lazard DB (HEEH)
n TR REAEX
fo(xi,,xn)=0
{') e & o
faaa(x,yyxn)=0, fie K[x,,,xnl, K:fk

AERBEOMEFTEDLE, TZOTARATOMEZEEDLDRDTRDS. 220D
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XT,20MTRW)OMEHET 2D EAEHERT . FHIE Lazard
[ 6,% 1, Kaplansky[S 1% B,

E#2.1

B= K[xy,xn]/fo,"3fn-1),

L: KO kE,
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Fn-1(xuy'"’ xn)=0$ Fie K[xn"", X nl

t?é(Fi(1,X1,'"’xn)=f :(xly,xn)k&'%:kb:?fgj_a)-m—r‘.:o)(z)

'L Y ITRARKEORLHATES. 22, FRROBIEROMEY b
PLTHHETHTSH 5.



DHFBRBOHEZMLETORERDZILEEXZ.XTU)LARKF,
SEBRENS ideal IL&->T n+l ZROSBERBORM > *HMAR
AEKEXD"",xn]/(Fo9"':Fn-1)’
ALELQ(A=LEXO,."’ Xn]/(Fns"'tF.n-1)
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v:th&abwgﬁ,vhsxnnquJ®ﬂf
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A2 70y 3MIELA'ERDBZLHNTES.
LA EMALazardD 5 TH 5.
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1.1 n:2ZBRUHFEROKLTS.

1.2 NL=omCn . (D=dg++dn-atl-n. )

1.2.1 NLAKETELIE, CORETHEHETERVWLWVWSTKRS.
1.3 o%D2<K 5.

2 @& @Dreduction

2.1 o%E3AMALL, AE2D<L 5.

(EEUL, ZEBLREEAGHORCETERBLTVWAEIWVW.DZEVYVOD
BEHE 1T H>RDL N Sreductionl, BHRICIEREMIcH L THE LT
WARRD B, ) ‘ |
3 A @reduction(GOHE, BRNZHEGERBMIIIT)IESTD.)

3.1 i=0;
3.2 U, OfBIOWTHALLA 25< 5.

(A®=A,, E3AMTHENFHENMRICES. )
3.3 HL(AS ADOFEAOTRIAIE
3.3.1
HbULli#nkebHiE, i=i+l 2UT3.2AR3.
ELRTAITADrankFADITHEHFLLL R Y, BREOMEDODI LIRS
DTHEELHS.
(As ADOHBNORSIE
3.3.2 .
HUA OFEAORDBIE, UiAs +A, OIFFIRRELLTHRS.
ELRPNE, A RAL LT 2 BRAMKHELTROLBELU AL +AL O
FHROMEBELLTHKS.

[\Y]

§4 BEBERTAONE

ZOEWTRVIVOU-BER2S(DOU 2 FERVETERE, Th¥
G(Ug, =, Un) k¥ 3.

BLMMOFBEBEQLOMETERDEFAE2 IRYOREKEE->TH
BHMEThIEL D, LAL-RKBEEAIMTEZ L3 0. XoTH
EHCZOSREITIZLIKT 5. -

ETCZOBRBRTFICETHREOAZEHKN

G(Uo,"'yUn)=P(aJu uu+"’+aJnun)s ;i € K
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BEARHEBEED-TWVWEIDOESS h. WISRMHEEICEELTAS. G=0
BRELIOXS KBHOTFHEHOHFBRERDLT VR LEAZILANTES,
THEOFBARPLHLED 1 HExo=(a0,r2n) L ED

3G
fgel
au

(X0)lss0,ntib DRI

aG - 8G
— (xp) Ugt+ — (x4)Un=0
al, 3Un

aa
ERDBZLATEZ(BHRICOWTHERAET 3). J:O“CEI'J‘(X::)EOH

B

(ai/ @or "y @n/ @g)
AVORICRZ(e.=0DBARELBMLTHS). 2T, YEAELOELEE:
RDBIBEITHREIVWDESSI D, ThBPFERANHHETHL 2L HT
5, HYURERE LABIL FhETHLETTRVRY 1 HETTRDS.
BIEWIEHLEEROBER L VWHEHLEXLVWHEBETHZ. 2L EHVWTR
HERD, @HEL2HETHIE L. RLoFSCH- 2BV DEERRT.
hE, BREORIIODVWTHRABRRFETCRIZZLRELITH 5.
Bik2.2 (GOOHEEFVBHK) |
1 G%G,°G,% G’ LEBYLFHML, EHTATHLIETS. QLo
MERDBZZLPENEDIEZZCHESMELTDH L.
1.1 D774 VBHTEXZ20T BRERTFOU OBEIR0Ich AL
ZEHBREXHTVBOC) Gi(1,U,,,Un)=¢g (U,,,U,) ¥ 3
(i:l’..., S).
2 HB31E(A,, AL EEO0, 0 EENBICED ETHIV)ER
(A1t , ", Ant) 2Bt ENER).
3 BERLPHLORE:L:RDIEDULEROREGIRAL, 1 EBREH
BX

g(lltv'"rlnt)E;(t)=0
0L 3.

3.1 HU, sORBAgDRBEVNECnhiE, BRAD 2 TEHL TH
KR EZELERTOT2ILR-STHEY*RBUET (H2.2).

4 g EEDKEEENETS.20LEBEELLORNTHH NI, HR
AL HORBEBEB - TVWEIDT2ARE-THERYBUET (H2.3).
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5 g(t)=002@EKEHIRD 5.
6 ﬁ@U‘k‘D&to)_‘.b, Xo=(1y2'1t07"',lnto)kb‘c

G
c%mns o R HELTRBMI () OM

(01/‘10:"" an/au)

¥R 5.

2T, TOHETRcost DEVWEZEREZARXNDELHFHRBEITOLEND S.
ThTRQOEBEAK LOFBO A BR VlazardD S ¥ BENICHET 284
KRBRAI R 22, TITEESF2BREBVEREVWHEEREXS.

Bi52.3

1 GQ,Us,,Un)=g (U, -, UnNkT 3.

2 HEEI2D2LELU.

3 H¥EL.203rEHLU.

4 HBE¥E2.205rEL.

5 MOUVE-HERt kT 5.
5.1 HLADMHPIATHRLRLE, BHILLRETES.

5.2 BHLt,AEBLUKTELE, DI ER2DLO,DERITLEFOR
BEiFB-oEZLIcHYT2.8651L0TDH

3G
— (1’ Aitoy, xntu)=o

4

LA TTHE.F2THx=(1,2,t4,, Zntn)'ﬁﬂ)tangent‘coneiﬂg"

>

A
3G BQG BDG ?
. —_ 1 0=
G ( "y n)—" (X )U + an (X ) N +e-t (X ) n
U, U [,2 0 0 ]0 . o) Ug U. ? o) U

(01 s s ey B 535 0T AR TRN S
— 0l = 0l 0 A ]
aul ¥ afeu, gyl X092 *

BTH3) .

&ﬁgﬁf@@?blﬁﬁ@'élkéﬁié. 2 F UBU@Eﬁ(ll't 2"y 2'n. t)
&iﬁv((xlrs 2't'1)$(211'!"" z'n'))’ g.EG.(lyUly'"9Un)t®’)‘Eﬂl‘;’:§
RDBEHIC

g'(2:"t,,an"t)=g"'(t)=0
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3 23 Goid Ffat)

\

(a) (4)

2.4 d-0 h"fmg%,,,@,i
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DEBMEHET S, BLERAIRWLHKCEhEREL206 LRAETE S,
HbLEBEIBDIZDOEETHZHH
G"(Uar =, Un)=(@oUottanUn)
L UT ‘
Ak .
CTE(JRHETERE D ICHELICES),
(al/au,"'yan/an)

¥ (ORI TES.

2o Ugt+ta,Un=

EHE560EED (B2 1 ZEHRESFBERXOMOBEFIV)OMOEE
AEETBZLADIMB.ZZ2TCTHWEDMN Durand-Kerner-Aberth ¥ CH 3.
NewtonZDEHR THAZDH B I Y 1 EBRBFEROLMEAKICRD S
ZTENTE, UdbAberthd BB & U IRE AL TR 1L BRI
RIUEZHhB. £k, COFEOBLRLIREHEHRCIIBROWBICHL
THEWHEPEEX TSN Z(BULLRBIY 12V E8R).

o ([41&Y)
fo= x%-2x y+3y3-4x-6y-177,
f,= x*-9y*-16.

G(u,v,w)

(108 u*+1080u>v+288u®w-16236u’*v2-5160u’v w
-1636 u® w?-56808u v3+4284u v w+7464u v w?
-476 u w>+554265 v *+40512v°® w-87650 v w?-3136 v w?

+3465w*).

(AF, REEFBLTHS. )

E# (1,2,0) 8.

444928

~ 6312 1804 24 12

g= A°*- A3~ A%+ A+ =0,
61585 61585 12317 61585

3G 6312 3608 72 48

- (1’ ’0)= —_—— 2'3_ 2 A+ \l

du 61585 61585 12317 61585

aG 18936 3608 24

—(1,2,0)= 4% —— 1%~ A+

3v 61585 61585 12317

3G 13504 476 344 32

_—(1’2‘10)'—- 2'3+ b 2«2‘ A+ PR3

aw 184755 61585 36951 61585
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5=0 OE.
A= 0.16518300, 0.13747569, -0.13797874, -0.06218746
TTDHBRROD '
(x,y)= (-6.0538916, 1.5147278), (-7.2474931,-2.0251548),
( 7.2474932,-2.0145625), ( 16.080412, 5.1916561).
ThERALTAHS. '
(fo,f,)= (-0.00000005, 0.00000006),
( 0.00000007,-0.00000001),
( 0.00000009,-0.00000019),
(-0.00000061,-0.00000126).

§5 %8 /
LazardD H#EIC &K VB RE A RARHEIBY S BROELBLELZZ L H
TEIDRLIDAHBRLIY I ZHRBABRCRETZS., YRz i H
LEBBOL ZVRERIERCHBBRIABRBRICHET I L ADLS. F
ERRBRLUTKAZEOHENIERICEEICR->TWE 2 b3,

§ 6 implementationlcl 3 34 R

2T, EWMIBLRAAIPDI2DEGERDIEDOTHAROHETH S.
BILL ITRROBATVWARESLBEMOBERIERICHERIEX S, §4
DHTCIEGRISIHTHAH, g EHTHS. TITHEL2RKLITSIEDILI
GERBAETILITIOEERS, EROXERALTIERICILTHS

U; =)\iz'>
i #—j

3= dot ( )t + ( ) ’ g%(l,x.u,..,x,t.)zf—ujdnf((()”i*())
Uj:}jio

& U TBareiss#[| IR Y THET R 2 LEINWHEBFORELDVWTRA LRI
BN, ZZTREOEITETDRV). ARICEHRLITOZEROEL S H®

LERE2BABUVIZBORICREZETHLHGODHEL, ERHOWELTT-

EHIHENTHSS.
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§ 7 MHESL

FEHICHBETHS. 02D LazardD FEDODTIODITH(DROBEROD

) '
NL= punCn, di= deg fi, D= do+d,++dn-n

DEBICKELRBZZITHD., FELROBHBILEET 5.

g (Bézout ) % H)
nZHnHMOELARRBABRXAFIRBNASRLETCERBEOREDTEED

ROBUERBOBICEL W,

ThHAobhrBEdI, MIAESEBORLESES HOR(EFEORD R
ELHO, DFVHEIREABRICEZENCHROBEBAZVOICHL, o
DHETRTARTOBIRESTLESILVLSIRE"EDBODTHS. HEH
CRBERPSABRERFBAREES S L3, Lt VAdIOU-BRER
AREVEXTHhEBLIL P TELIOERRITH 3. ‘
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ek FEB| (Brown-Coite[9])

225+3L+9-3=0
§$Yre2xZ2 43~ 1 =0

2524 + 20Z + 1 =0

U-wotd G(TT,x.Y,2)

7 3 b . 3
ZZZ2 1= (23437350#TT - 117187377 *X - 3315625#TT #Z - i7B1230#TT +

rJ

542

w

g :
X+ S062500¢TT #X+Y - 7243625#TT #X&Z - 18730077 #Y -
: 3 2 43
14062500+TT #Y+Z ~ 10346873+TT #I  + 217187377 #X -~

w

42 4 2 42
9187500+TT #X #7 + 28500000+TT #X *Z - 11158250#TT #X#¥

o4 4 2 4 3
9ITTCO0xTT #X#¥+Z + 13339373+TT #X+Z + 3300000+TT =¥

]
(2]

4 2 42 43
- 3656250#TT #Y #I + 28500000%TT #Y+Z + 98437504TT #I

34 33 303
10200000+TT *X + 18525000%TT #X #Y + 41081250%TT *X #2

“+

3 2 2 3 2 ' 3
136975004TT #X #Y + 24300000%TT #X *#Y+Z - 14948730+TT

2 2 3 32

~

X #Z - JI73000#TT #XxY + Z7073000+TT #X+Y #Z + 51281230

(O]

3 2 3 3 3 4
#TT #X*#Y#Z  + 323937530#TT «X+Z - 2986230#TT #Y -

3 3 3 2 2 I 4
15525000+TT #Y *Z + -30881250#TT Y *Z + 244656250+TT #I

=]

2.5 2 4 4

= 3370000«TT #X  + 37033000#TT *X #Y - 9325000#7T *X *Z

2 3 2 '73' o]

+ 110762504TT #X #Y + 154900004TT *X #Y*Z - 8503125477 #*

-8 -



3 2 2 2 3 2 2 2
X #2  + 6264000#TT #X #Y + I7477500%TT #X #7 #I1 +

] 9 2

- &

FA277500%TT #Xf #Y*Z

3

2 3 2

+ 80608250477 fX ¥7 - 4024875%TT *X+

4 23 2 2 2

-

T+ 30105000#7T #X«Y *Z + 13339375+TT #X+Y #Z + 43703123

2 3 2 4 25
#TT *X#¥*Z - 573281254TT #X+Z' + 406800#TT =Y + 8098875+

2 4 23 2 2 2 3

TT #Y *Z + 33513000+%TT #Y #Z - 48740623*T7T Y *Z - -

2 4 2 35 8
21063625+TT #Y#Z1 - J431250#T7 *7 - 14320000+TT#X +

5 ' 5 4 2
FI25000%TT#X *Y + 2530000#TT#X *Z + 9500000%TT#X *Y +

‘ 4 2 3 3
16578000%TT#X #Y+Z + 25587300+TT+X *Z + 14701600%TT+X *Y

3 2 3 2 ~
+ 15033730+TT+X #Y #7 + F31TI2T0+TT#X #Y*Z + JO219375+TT

3 3 2 4 2 3
#X #Z  + S170300+TT#X #Y + 20828000«TTX «V #I + 278977390

2 2
#TTHX #Y 47

ra
3

23 2 3
- $0033730#TT#X #7+Z - 479325004TT+X #Z +

5 3 32
2004300#TT#X#Y  + 18014625#TT#X+Y +Z - 237445004TT#X#Y *Z

203 i
- 30166875#TTHX*Y #1 =~ 74120625#TT#X*V#Z + 30318730#TT+
6 5 4 2
X#1 + S18400«TTY + 440100%TT#Y #7 - 5326875#TT#Y #Z -

wn

3 3 2 4 3
28957500%TT+Y *ZI + 34104375+TT#Y +Z + 19603125 TT#Y+Z

& 7 b )
- 33721873*TT+L - 4998400%X - 3113200#X *Y + B712000+X

5 2 3 3 2
#7 - 440400%X *Y + 14526000+X *¥+Z + 1028000%X *Z +

-19-
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4 3 i 2 42
A137000%X #Y + 7163400%X #Y #I - 1519500#%X #Y+Z + 808500

4 3 3 4 3 3 3 2
#X #Z  + F2BIFVI#X #Y  + 2484200%X Y #Z + 2751673%X #Y =

2 303 34 25
I - 342B1375#X #Y#I - 8781250%X #I + 1433212#X #Y +

2 4 2 3 2 2203

2791380%X #Y =7 - 1206B100«X #Y «Z - 26757000%X =*Y #I +

2 4 29 5
19480500+X #¥+Z  + 2477000+X #Z + A483408#X+Y  + 2404804X#

5 4 2 I3 2
Y $Z - 10430100%X+Y 1 + 4671000#X+7 #7 + 13144500%X+7 #

4 3 6 7
7+ 16641000%X#Y$Z - 14242500%X*7 + 79488%Y - 261340

) S 2 § 3 3 4
T #71 ~ 504950%Y *xZ  + FF7IVEEY I + 9004300%Y *Z -

205 S8 7
8542125%7 «Z - B456875#Y+I + 1459375047 )/2343750

NSRBI —my &8 (.5.5.5) Laks s Fu3.

(4]

- ;
/ ]
YYY2 1= (5233345 )/3%0623 + (360115 /9373 + 01492707+8 /15825 ¢+

4 3 -2
(59803%8 1/625 + (3618%8 )/373 + ( - 307#§ 1/25 - 2#3 + 1,

LT TER, X3, 950, 256 adb 20t g Ak 3 .

= 4 3

. )
’ 8541445 )/15625 + (17940948 )/625 + (144643 )

(36011%5 )/9375 + (33

-20-



Lo T o T o B T I I )

21

6 ' 5 4
(8491267#5 )/2343750 + (596866445 )/46875 + (92771955 ) /3750 + |
3 ’ 2
B76435 /625 + (1748 )/5 + { - 12345)/50 + ( - 1)/2

6 | 5 4
(379297#5 1/1171875 + (209171255 1/44875 + (170490645 1/9375 + (

3 2
2790945 17625 + ( - 2074%5 )/125 - 4%8

6 ' 5 H :h '
( - 8083#3 1/3750 + ( - 67800485 )/46873 + (21078313 )/18730 + {

3 2 - )
24732%5 1/125 + (1053%5 )/25 + ( - 181#5)/10 + ( - 3)/2

B G, ¢, 2o B Lo g Htbos < BSR

33, 2&4%%{0)%%%%1:»)2%;
EEL, S=( R%B,E%8) v4z.

( 0.243628538673331812, 0.902101694235117044E-01)
( 0.245628338673351812, -0.902101694235117185E-01)
= ( -0.4093043323712731846, 0.288193704908770841)
( -0.581188349172691188, -0.21279788B54058724472E-12)
= { -0.4093043323703566709, -0.26819370490%060845?
= (-13.8814105137580837,. -24.3024673604901444)
= (-13.88141051375574637,  24.3024673604901387)

Sdoe LB Gl P

i HB3nH Y 2, s BXDRE A3
~nt (FLB ELB) vy3.

~2]-



(1.00000000000000000, 0
(-1.09733334344859124, 1
{-0.385391751885234317,-0.
(-1.90459868521453823, 0.

~

0
21364440801285700)
3306464073237274161)
434509582716715193)

[N B S
— - — —
iwonwou

T2= {(1.000000060000000000, 0.0)

X2= {-1.09733334344859233,-1.21364440801285473)

¥2= (-0.583391751865234400,0,330664073237274538)

I2= {-1.904598685214538%0,-0.434309382718714471)

T3= {1.0000000000000000¢. 0.0)

3= (0.938079523585378981, 0.9628192146404930773)

3= (-0.2880727664676130312,1.09802353095440531)

Z3= {1.03929031197648%2460, -0.9408391055146718122)

T4= (1.00000000000000000, 0.0)

Xa= (-1. aES?O#?#B&O”SBi?S, 0.329160618273517234€E-12)

Y4= (1.37227352341753354, 2.2548B4%240723757838E-11)

Z4= (1.67404119144681740, 0.156041453507937078E-111

TS= (1.00000000000000000, 0.9}

A5= (0.938079623581094713, -0.962819216394232692)

¥S= (-0.238072766665708530,-! 098023530946777350)

5= {1.0597292031197096646,  0.940839105517220674)

Té= (1.00000000000000000, 0.0)

K6= (0.372108139281499423, -0.72373374484649603548E-01))
Y= (0.187326380727244834, 0.8546580846382247724E-01)

Zé= (-0.7417128%3000132417,-0.4431029%3018122818E-91)

T7= (1 00000000000000000, 0.0)

X7= .4121081397814)018b. §.7237339468468930278E-91)

V7= ‘0 187326380727244543,-0.856580846382261895E-01)

I7= (-0.?417128?50001513?0,0.4431029930181065642-01)

$ A MR T,
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