goooboooobgon
0 18150 20120 41-45

FERFR 4 Rl D FRIFIC DV T

HERY - HIEEBH2S ®# IE (Tadashi Takahashi)

Department of Intelligence and Informatics, Konan University

BnE

HBEATTVE, BLVSARS S, F7ICETARLEBIETIE, “"BEBBTEH
TEZ=HEATT7IVOHEDNTES " AFRIE-> TV B, TS EFlO—DETRT,

1 B®

P2 2515 % SRR DVTIE, f =222+ +py2® +¢2° (pq: 3T A—%) LT 5L,
(f, %, g—;, g) =(0,0,0,0) £, HESMIFEEETH BB, 457 + 277 £ 0 LU 5 RED
"#oN3, COBEKEIT LT F—BEZROTRTE, UTFOLSIck3,

G(f, f1, fas f3) & [, f1, fa, fs DT LT F—BIEE L,
=22+ 4yt 42, 1= %,fz = g—i,fs = —3% LIBe,
G(f, f1, f2, f3) D5 z,y, 2z ZIHE LT2IHEA T 7V, {4p° +27¢*} £ 2B,

Z DI, PICBIT B 3 RO IERFRICR B 12DITIE, 4p3 +27¢2 £0 LW S &EHESH
%o TO3REFROBIG L FIRIC, JERER 4 RERICTOWVT, ZOEFEBHERD/I5 A— 2 hT
TRFZLIHBIRTH 2, HHIREBEAT TV ERVWEEICL > TR B,

2 FRRIARBROERSER

P?ICHBU 5 IERR 4 KEROERABR & LTI),

232 + Y32 + pryz? + qu2® + rayt + syPz + ty?2? +uyzd + vt =0
@,q,7,8,t,u,v 785 X—%&) (Case 1)

&

232 + pry?z + pryz® + rezd +yt + sy + tyB +uzt =0
®,q,7,8,t,u 1 7835 X—%) (Case 2)

D2EFENDH 5, R T, Case 2 DHFIRZEHT B,

3 HEATTIVOISH
G(f? flv.f2af3) 78' f’ f17f23f3 75\5%}5‘2321%7‘1/7%""%}5, f %iga Case 2 @ﬁ%ﬁﬁﬂa

_of . _of . _of
fl—%,fz—ay,fs—az

&9 2L E, Case2 DIFRFR 4 XUHROHIFIXEZLI FOFIEL > TR B,



42

o G(f, fi, for f3) D5 y, 2 BIHE L IHEA T7 IV EEHET
e G(f, f1, fa, [3) DB 7,z BIHE LIHEA TTIVRFHET 5
o G(f, f1, f2, f3) D5 z,y BHELTHEA T7IVRFHET 5
o FEE3DDOMEAT TN BT HLEBERNIET

4 R
Mathematica ZFWVT, G(f, f1, f2, f3) BB, varl,var2,...,varn ZHELTHEEAT7 VO
HE#®, UFOX3IKTI,

f =232 + pry?z + quyz? + rr2® + y* + sy?2? + ty2® + uzt;
Factor[GroebnerBasis [ {f, 8:f, 8yf, 8. } , { z,;, ¢,y 8, t,u }, { w2 },
MonomialOrder — EliminationOrder | |

Factor[GroebnerBasis [ {f, 0z f, 8yf, 0.f } , { y.;a, 7,85, t,u }, { 2,2 },
MonomialOrder — EliminationOrder ] |

Factor[GroebnerBasis [ {f, 8;f, 8,f, 8.f } , { z»:p,q,m,8,t,u }, {9 },
MonomialOrder — EliminationOrder ] |

Z ORI,
G(f, f1, fa, f3) NI [z, p, q,7, 5,8, u] = Da”
G(f, f1, f2, f3) 0 Ily,p, g, 7,8, t,u] = Dy’
G(f, f, f2, fs) N I[2,p,q,7, 8, ¢, u] = D77
TTT. D&, paq,rs,t,u DEHERX
LB LEBA, :

LIeB-o T, Case 2 DEBAHBRANDHFIRIEZ, D THH BT3B,

DX, UFDLSIxB,
D = —6912u*p'? — 1024r3u2p!? + 13824rsu3p'! + 13824qtusp!? — 1024r4¢2p'! + 768¢%r?u’p!! —
9216rt2up!! + 2048r4sup'! + 1024gritup'! — 2048r2t4p'® — 1382472u3p!0 — 10368¢%sup!® —
1024r552p10 4 768¢2r3t2p10 — 6912r25%u%pl0 — 8064¢2%t%u?p'® — 192¢*rulp!® — 2304¢rstu?p’® +
1024gr4stp'® — 2048r5up'® + 9216grt3up'® + 3072r2st2up'® — 2560¢%r3sup'® — 768¢3r3tup'® —
1024t8p° —1280¢2rt*p® — 497664 sutp®+ 6656412 st>p® +1382453u3p® +-207361%up® +27648¢ 2 rudp®+
768¢2r* s2p° —192¢72¢2p? — 384073 s2¢2p° +16¢%u?p® +46084¢°rs?u?p? — 241925t 2u?p® —59904r3 sup®—
6912qr2tu2p®+10944¢3 stu2p®+2048r8 sp? —3072¢r%tp® —768¢°r3 stp? +5632¢>r* up® +9216 st *up® +
2048r33up® + 1152¢3t3up® — 1536r3t2up® — 14208¢>rst2up® + 1152¢*r2sup® + 768gr?s%tup® +
192¢°rtup® — 1024r7p® + 1536¢st5p® — 2048r*s%p® + 16¢*t*p® — 768rs’tp® + 995328rutp® —
3328¢r3t3p8 + 1856¢37st3p8 — T776¢%ulp® + 912384752u3p® + 829440¢studp® — 192¢*r3s2p® —
7296¢2r2s2t%p8 + 16¢8rt%p® — 61440r4st?p® + 140544r%up® — 13824rs*u?p® — 34564qt3up® —
3312¢*s%u2p® —590976r st2u2p®+41472¢°r? su?p®+27648¢s3tu?p® ~ 18432¢3rtu?p® —2560¢%r° sp®+
3328¢374tp®+6656qr3 $3tp®-+192¢° 2 stp® +4608rtup® —4480¢* r3up® —1920¢2r2 s3up® —12672gs% > up®+
135168r4s2up® + 5760rs3t2up® + 23040¢°r2t2up® — 1824¢*st2up® — 224¢5rsup® — 16q"tup® +
7680¢3r s2tup8+44544qr3 stup®+768¢2r®p” —2304qrt®p” —1280¢%r3 s4p” —480¢2s%t*p” —123648r2stip”—



43

1741824¢%up” —59392r°s3p” +192qrs3t3p” —896¢3r2t3p7 —16¢5 st3p” —518400¢2 s2u3p” — 282009612 sup” —
1741824qrtu®p” + 16¢8r2s%p” + 135936r°t2p7 — 768r2s4t2p” — 528¢%rs2t2p” + 54528¢2r3st2p” —
1036842 s*u?p” —368640¢r3u?p” —40089612 s3u2p” +126489672t2u2p” — 48988842 st2up” —576¢*rsu’p” +
7632¢°tu?p” — 228096¢rs>tulp” + 1152¢*rtsp” — 1344¢5r3tp” + 1856¢3r2s3tp” + 49152gr4s2tp” —
16¢"rstp” + 576¢%t*up” — 1440¢*rs3up” + 572544qrst3up” + 1568¢5m2up’ — 139008¢2r3s2up” +
3744¢2s3t%up” + 18662412 s%t2up” — 6048¢4rt2up” + 16¢8sup” — 417792r% sup” — 103680gritup” +
2304grs*tup” +6244° s*tup” —56064¢°r2 stup” —102473s5p®—622085t0p® —192¢*r®p®+1056¢3t5 pb+
5971968u’p®+16¢*r2s4pd — 43254140 +277440r3t4p® — 77856 ¢ r st *p® — 1194393652 utp8+40448¢%r* s3pS —
16¢°s*t3p6 + 389760qr25%t3p5 + 136095 rt3p® + 87091254 u3p® + 27648007313p® +1119744st2u3p® +
6013440¢°r su®pS+3214080¢3tu®p® 425804815 s2p° — 328320921442 p® — 48042 rs1t2p® — 22886473 53t2p6 —
16608q*72st%pb —69125%u?p 418144t 4u2p® 425228842 rs3u2ps+219456¢* r2u2pd — 2764813 s2u2p8 —
148262453t 2u2pb —1145664¢2rt>u?pb —2808¢° sup®+620352¢3 s tup® —224¢0r3 sp®+1536¢r2 s5tp® —
16¢°rs3tpS + 240¢7r?tp — 36480¢3r3s%tp® — 314880grSstp® + 278528r6ups — 1152¢%rsdup® +
12902473 s*upS 456160052t 4up®+164¢° s3up® ~ 1195776 gr2t3up® 46134443 st3upb +61248¢*r2 s2upb —
1200¢5t2up® + 345655t up® — 7914244 r s2t2up® — 54259213 st2up® — 256¢8rup® +1127040¢2r* sup® +

57643 s*tup® + 305664¢°r3tup® + 27648qr2 s3tup® 4+ 17664457 stup® +139968rt8p® — 116736r4s5p° +
85536¢s%t5p> + 16¢0r%p® — 44064rs3t*p® — 277776¢°r2t4p® + 456¢%stip® + 29859840rsup® —
41803776gtu’p® —11680¢*r3s3p® — 1647 t3p5+103296¢3rs2¢3p® — 1091904qr3 st3p®+169205767s3u3p® —
7050240¢2r?u3p® + 5474304rt2usp® — 2581632¢*sup® + 14929920¢s2tudp® — 463104¢%r°s2p® +
196800¢*r3t2p° —407232¢°r? s3t%p® —536832r* 5242 p°+408¢0r st2p° — 787968r sPu2p® —190944¢* sPu2p®—
414720gst*u?p® — 1555200¢%r2s2u?p® — 1813104¢*t?u?p® — 8335872rs2t2up5 — 47808¢%ru?p® +
2211840r*su?p®+1534464qs*tu2p® —4561920qr3tu?p® — 29859843 stup® — 32768077 sp3+16¢8r2sp5+
389120qr8tp® + 374784qr3s*tp® + 12192¢°r2s%tp® — 16¢°rtp® + 493632¢3r4stp® + 16¢0up® —
1155072¢%r5up®+23328gt5up® — 110592422 s*up® — 10031047 st *up® +2506752r s3up® —705024¢s3t3up®+
1910592¢3rt3up® —13584¢5rs?up® +1142784r4t2up® +331776r s*t2up® —98064¢* s2t2up® +3755808¢%r2 st2up®—
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2544480¢5rsu?p?+1587600q" tu?p? +22394880gs°tu?p® —60549120¢°r s?tu?p? — 2853273691 stu’ p?+
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582266880qgrs2tudp + 10665984¢2r8s2p — 559872r2s5t2p + 9092160g*rtp — 520992¢*rs*t?p +
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