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Zeuthen’” s Rulell2oWnwT

HAET - bk 215, HEBEZNHEEA- B4 Ax
(Hidetsune KOBAYASHI) (Hideo SUZUKI)
§1. BUBHK

BAUELHOVCTEYREAER 2@ AELE LU T, Groebner Basis 2HWL 3
HEBSZH, COHETEAEVOHUIOSEBULOABR 2R O,
PROEELBS. BEBULOAERTY, EHERD2ROBAROBEHH
2PULERSZY, COIIRABREBLIEW, EWEFEASTafgEE -
TV, —HREMRBETE, PRIKZBETHEXORLML I ENTE
29, EEMOEHE I TCAD T, RHZILUEETHELEDATL 3.

AW, REMNIEWCET 3 "Zeuthen’s Rule” 2HV T, 2ZEHOE TR
FEROBOEHREL W O2H OOV TRBLEHE LR TORE AL
+ABREETCEEERRDZIENTCERDOT, ThERET 5.

8§ 2. Zeuthen’s Rule

ZOEBRBRGEL REUHEOTHEAOEHEERRDSHETHS. 205
RETREMMBCOVTENS, 2@, RENHEOFH S u s}, uieH
BT 3OS BRuUBEPEHNBZEDZETHS. F(x, y) 2 x K2V T m X,
YEOWT n ROBERXET 2. HEH a B5xohhE ¥,
Fla, y) = 0
DBE b, byyeeey by EFBEE, 2 & {by, bayee, ba) BHIEEEE. T
AERBEAISEELS. b RETTEE b RHBT 3 AW, a1, 22,000, n &
n BH3hS, COMBE, (n, N-HIETHZEVS. FO,VOB—ROSHEAD
EXFHHAvOBEE EntnfE T H 5. '

EM (Zeuthen’s Rule)
’ 5%ﬁﬁﬁ'ﬂﬁﬁ$?ﬁ52 sohhk&d b, x ilﬁﬁﬁ‘f% {3’1, Y2seeey yn} DH B,
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{¥19 Y2o9osoy ys} i)s" X --> a 736 Yie yz,«oooy/ys ~-> a &7@;792:3’9 ("f‘i a G.)
EHEQ

Yi = Xseoos Yo - X OER/NOBEEL x - a 2RELZHW-LEOMZEL
A

COFBRIXROBEELIY, BHHEZNEMH S.

B o(x, V) =0 TEBIhZ2HMBRELSLEY, x =0 28FRVET S,
x --> 0 03&39 *‘J‘E—\?’% {yiy y290'0.~yn} 0)‘5‘5 Yis ¥2eoeeys Ya ~°2 0 &

m;
’x%tg) yi~x i=1, 2,.0.,3&6&359 M1+m2+...+ms ‘i, y=

0 CCOMBEOHEARBYBIRXEHVOEFEERZEZ L L.
sE8  (J. Semple and L. Roth, Introduction to Algebraic Geometry, pp. 70

COFERHALVIE, EUYRBABROBOSEHERHETZILBTEZO
M, TORLHDRIAIIROFALORARKETSRBOWNLORRICET 348
BRLETH3S.

HMPUERmLELOoMBEL2EFHLEL, PRI S HEAQBVEAUVFEFBMERSZ 6N
TVW3&E, AP, Q2B EE I VERAREZGATVEET S, ZODE ¥,

P, 0; D
REAEREVS. EXxEROLERS &L, 2, 08E (a, B, 1) 2R
DEIRERT 3.
a: FEREHEI GO REE, (P, 0, 1) TP HIOERLEL
53HbOTNTOHEK

B A0 REBRSEAREX, 0 e | 3 (P, 0; 1) 2TOHEK



Wl P=0 ¢RAEAERAOBEHEEEET S L,
E =a + B -
S8  (lbid. p.64 Theorem M)

CORBREANITFTHELOSORBURIER, ROTEOEIWRE NS & 512,
BeBT3RENE (B, BHMRAY YL CET 3REIAE) R
Xh3 ZORNVYYIOHERE > T2REBIREFBEAROBROBERRE T 3
NRZ—~DEERKRO LS RREH 3.

TE OME o0, on OBEWKRKEE G, C OXAOEKE wm TH 3.
5 W

HOAREBoOMBLEIORVESLES. A0 PESER | LHE C
EDIEEE Pry Payerer Puy | EHIER Co EOREE Uy, Qoeeennln ET 3 E
SEARR (P, 0y, 1) BE6L 3. CORBHMEOKER (m. i o) T
5% TETW. P=0 ER->TVE0ENS, LORBRIVXAOEKY

nm + nm - nm T

KOHT, THOERESANZOTH24, TORCOTFHLEO ST 5 K
BOHEE, BACHES. COLSBHEEALTLERERBNEEES> LD
TRRL. 2O, BRROREABRROBOBHEELANIBEAERE
ETH 5.

§3. EYRBAEAXOROEREK

COWETE, 2EMBYREAERAOROBEELERD 3 ECR > THMH
T3, BURBAER |

f(x, y) =0,

g(x, ¥) =0
BExohkET S, EL, AF70L (f, DOXRTIEOTHSET 5. ik
Ci, Co ‘
BEhEh
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C,: f =0,
C: g=20
ETBeE, COBURBABRROMBE, Chas 20O aERs. LI,
UR—DOR[FETHEE, UODEFEERRDSZHEREREDS. HH, H® 2K
ODEHEHMETIIRE 5.
(1) H, W W& Cy, Co EBBEDBED B,
(D HE UV E2ERERLRE, UDACRHREEIARL. HEUL 28
SAEREPUET S,
Q1s G25.005 02 EBL. HE URBEEBY, H, H’
REBOIRVEFRRELEBE, LEpOXHEEP,
LEq:iORFEE 0y, 02,..., 0, T 35 & X,
PUad ~ PQj
3 B¢, a, tart ...t a; BUOEEETH 3.

Che, 2EBRBEGTEACEAUVTCEEELRX2RDLON, 2XD520HTBH
%.

Bl1. dgR (x2 + y2)2 + 3x%y - ¥y? = 0 & ¥y = x Y ORRDIBFEROERE
COFTE, ZBNOFEROYRxERAUVTHEINEZ—-ZEHBOZHAOREXOD
JHOREBPRDIEEELRS., LELU, BEMRFHEEUVUTEIHREHEHAL &
BYOGERIT>TV3. XOBI23AHKTS 3.

DTEOHTH, H WEMRELRES. RRHEMDEEHIBEL LD
PRE & TS, multiplicity’ i3, BRNDOEERHMBSIFER

h = cq
OPrbTHAI TR ERAT ZMOE TS Y, nultiplicity BcrBAULER
ROETS 3.
h 0.1 0.01 - 0.02 0.01
multiplicity’ 2.992778 3.006801 3.012644 3.006301
multiplicity 3.020823 2.973823



B2, BHEE (x2 + y2)2 +#3x2y - y3>=0¢& y-x2=0 &03x4g (0,00 0&F
W
ZofldE —-Royx? BRATHIE & L.

h 0.1 0.01 0.02 0.01

multiplicity’ 3.733937 3.853432 3.831285 3.853432
multiplicity 3.972927 3.978369

h 0.01 0.001 0.002 0.001
multiplicity’ 3.853432 3.899759 3.889096 3.899759
multiplicity 3.992412 3.995357

Bl3. BB (x2 + y2)2 + 3x2y - y> = 0 & 2x% - 3x2y + y% - 2y% + y2 = 0
EDETHEW0,0). L2000 FHhVDOEY 24 X—BEW
2x2 4+ 16x% + .... & x% - 2x%* + .

h , 0.1 0.01 0.02 0.01
multiplicity’ 7.208272  7.585311 7.519342 7.585311
multiplicity 7.962350 7.957631

h 0.01 0.001 0.002 0.001
multiplicity’ 7.585311 7.718583 7.688143 7.718583

multiplicity 7.985127 7.991507

Bl 4. s (x2 + y2)2 4+ 3x2y - y3 = 0 & x5 - x2y? - y5 = 0 X ORH
(0,0).
ZOHTE, BEEBRERDILENEU 5.
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h 0.1 0.01 6.02 0.01
multiplicity’ 15.08099 15.45520 15.37958 15.45520
multiplicity 15.82942 15.88203

h 0.01 0.001 0.002 0.001
multiplicity’ 15.4552 15.62073 15.58477 15.62073
multiplicity 15.95180 15.94320

5. B (x2 + y2)3 - 4x2y2 = 0 X% - x2y? - yE =0 EOXRHEDS DB
EHO&EHEE.

h 0.1 0.01 0.02 0.01
multiplicity’ 21.76422 21.98819 21.97398 | 21.938819
multiplicity 22.21216 : 22.06839

h 0.01 ¢.001 0.002 0.003
multiplicity’ 21.98819 22.05846 21.99920 22.00568
multiplicity 22.19901 21.90643

COPTE, EHEBRVREVSEREILCBATYS. Zhik, EBR2ELEO
HBOXMEERERELUVLCULE TV S50/8EtER R T,

BHRE, HEBMOLBRRHEZ. BEP020H T, HAVBRASAY
KEVWRRATS 3. » '

(B, . cpu mc68030 25mh, fpcp mc68882, 25mh, os unix)

fil 1 o fl2 Bl 3 Bl 4 Bl 5
¥ {8 0.35 0.35 1.3 4.3 16.9
S N 0.05 0.05 11.8 60.7 165.0

2EYW
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