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2 fEMHRE FES K

FEMER L I, B O 3 ROISRABEHRTSH S, (11, 12 BEBR) ZRII, th K O
M 2,3 LN THNI, K LOEMER E DRI Weierstrass DIEHER & 5ICHilR{LT 5 2 & TUL
Tic#%. (TTTabe K THB.)

E:yt=z+azx+b

COBRABDIERERTH HEMIE 4a® + 270 £ 0 L5 3. 4k K DI ¢,y BEICE DEMIR E L
DRZ K FEREVY, BEESEOESIC, BRERLTINS 0 ZMATEE8% E(K) L&,
E(K) i, B mENER SN, COMKICBE L TR LS. (BK) BREBETHD, 7T—N)VE
BETHS. )

Bk F, LEBENSEMROBE SR E(F,) SEGRAEKLINC, SHEMNEEICEEENT
W3, ZT T, E(F,) DUBOFENEELE>TW5. AL LT, ZEGEEHE (ECPP) R#EM
HRESX ENH 5. (4, 3] F22W) HHAB EF,) OMEEIEE L LT Schoof #AH D, ZDK
B & LT SEA (Schoof-Elkies-Atkin) {#£h 3 5. SEA ¥ TR, REEREZMA L TEERILIPRSNS.

CCTR, AEEHROERLBEELMEZH I THL. (11, 12) F25H)

8 1 (BPhREFREE®R) 200 K FLEBINIABHAMIRE,, B, KNLT, E; 5 E; ~DF
BEG LT, K OREBKZ K L5538 %, Ei(K) b5 Ey(K) \DEEE{ TR L L TORFARNE
BLXBEDENVS. CZOXSHRABESEDPHZ L X, B, E ZAGELEWVS.

EE 1 (AEERICEATSMHE) F 2 K LERINBAERE L, U & E(K) OBBEEIBLT
5. TOLE, AR E' TE b E "\OAEEHOBZN U IL—HTE3X50LDONEFET 5.
UM K/KOHa7HTRETHNE, B/ L LT K LTEREINHBRIVENS. Gk F, Lo
2 DOFEESHEMEIR B, B, TREERE E1(F,), B2 (F,) DMEIRFLY.

2.1 Schoof j&& SEA EDHIE

AR DF & 75 I AR L OBHBROAHE ABOMBEREEZE L TAEEHOFHRIC DV
THET 5. ([10, 3] ExBM) LT Tk, BRIAF, X5, (CTTp ZRKBMETS. ) Schoof
& F, LOMMBNR E(F,) ORI |E(F,) DFHERTS. ZOHMIILITTHS5.

(1) WL DODDNEWEE £ 12T B |E(F,)| mod £ DIERFET . TOFTRICIE, ¢ 7R (15T
% LIIBRAICR S 1) 20T E E[() LD Frobenius B (BRD z,y RAZETNE
Np I BEH) OERHEZFIMATS.

(2) PEARIREHE (CRT) ZAWT |EF,)| ZXRD5.

(3) Schoof EDFERIE p DY A X log(p) I LT O(log(p)®) TH 5. BEHEEICE D, O(log(p)®*®)
Lixb.

Schoof IEDWBD SEA HIZLIFORMAED. (Atkin EROFEICDWTIX [10, 3] £BH)
(1) |E(Fp)| mod £ DFREIC £ XD E hHDOEEEHEFIHETS.

(2) FHEEIX O(log(p)®) &% %. FEMEICLD, O(log(p)ite) L%, 6B BILEEICEKD,
EBROFHETRIZNUTORSBERYES. ([6) £8R)
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REEHRON, DXV EHERE LTEES% 2,y DEEBERTH D LIEROSRICL 2BHAN
|E(F,)| mod ¢ DFFEICIERICEMICES.

3 1 (SEA ER9HY) SEA EDORAY MRV DhHIFTHL.
(1) E(F,) DABICDVTELITAD LD, (Hasse DEE)
p+1-2yp<|EF,) <p+1+2yp

(2) E DL 3ROETEAE EL CDVWTUTMRD LD, (TTTL<<p &T3B)

El) 2 Z/¢Z x T/ (Fy £D2RFTENRY MVERLRBT LN TES.)

(3) F, £ Frobenius Bf& ¢, i3 E[f] ICHMIEEMHE UTIEAL, t =q+1 - |[E(F,)| &3NS, B
ELT @2 ~tpp+p =0 ZHWIY.

(4) Fp, L TEBENS ( ROFEEROK C 3N ¢ DEAHTHY, ¢pp FTEELZBDT,C W&
¢, PEEZELES. DED C BT ERD, ¢p DEEANY ML LY, BHEMEFHEICKD ¢
MWRE 3.

SEA BB 2 AEELHERUTOFIRE X 5.
Procedure 1 (SEA ZicH i1 2FHEEHRHN)

1. ED jAER j=j(BE) ZHEL, L RKEV2T—BER &(z,y) D y iRAL, F, LO—F
BEFER &y(z,j) O F, LOWERDS.
2. WHAEELERES, F0O0ED% j L, WS OHhDEFHRLD 7/ =4(E') THb, ALKES

FEFEAR E' OFE o’V ZEETS. i, AEEROH C DERD z BIEDOM 2¢c; LER
5.
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3. a\V,¢q IC&D, AfEEH (%‘;, %‘%) OROBIER Dy (z), Do(z) HKES. (D1(z) = Ff(z), Dafz) =

F}(z) TH%.)

3 REBE&SEREADERE
MM E OFEE o,b L L, L 2EBELTS. COLE UTOL> AERZRET S.

1. £ XOFETH AR E OFRK o0 % a,b DEBELTHEDT. TTTE :y? =
2 4adz+V £55B.

2. ¢ ROFMETH 5 MR B ~\ORBEROMK C EEXBBER F, Ol ey, 00 ®
a,b DEBELTRYS. CTTH =27 4™ 1+ 4o ET3. (CEZHETHL
%, F i3 C DEDORES ¢ BERRLTEEEARTHS.)

B AR LORBEERTHZH, cctik Q % Q ok LT, EQ) © Q LtoFE&EEs
BONKEEZ S, TOREREL I-Hic, AEEGREZ BANICER L TEIRBAEAZEBNT 5. C
DExE #EVREAERE Q LTERINS. ARELOREESRL LTOLRIE, TOFELREBA
BRA%Z modp TEABT L TRLHNS. '



E:p=234ax+b DD E 2 =8 +dz+b "OEBEHIILITTHEEINS. (ERILENTE
ru3)

61 B(F,) 3 (2,y) = (gﬁi ?JDJ\?(%)) E'(F,)

TDEEBIER Dy, Dy, N1, Ny DIFEBERABELEE, E LD (z,y) D ¢ IKKBEBN, AETHHHE
AR B Fich BT D5, BERBE o, b,a’, b 1B 3B REAEK S, MBSNh 5.

3.1 [EEEGLSHHINZEULSFEXNDOH
EROFEES ¢ E — E' % ¢((z,y)) = (54(% %) LHbbTEE, o((z,y) B E Licdk
BDT,
(yl\fa(ﬂv))2 B (Nx(x))3 o (Nl(w)> ¥=0
Dy(z) Dy (z) D (z)
3. Y’ =23 +ax+b THBDT, z DADENLERXLKKS. CThLORONZELERE S,
THRITLICTS. S BUTORMERD.

(1) AEEROBELEZZEHENE F, £ $NhE, D, = F},D; = F} THY, N, N. i3 F, BfkL %
DWHERANTHLDLENS. ([2])
(2) F BEov /B2 EXTZORKI 5L TH3. XoT, ERBAERE 5 +4 AOEK
fJ‘BtIZo.‘(a,b,a',b’, cl,...,c%l)
FEBE, Vélu ORI (13) FEB) ZHEET R LT, UTOLSICRENS ([2])). CTTT, G (z) &
G(z) DMIZERT.

B Na(z) _ (Mi(@)
D) = F@. g (5]
Ny (z) - Iz ci — (322 GM_ 3 + az Dl(-’B)l/
D@ ~ wti-Brrapey A +w(m@0

TDEE deg(Ny) =L, deg(D;) =L -1 %%, XoT, TORTOENLABROENBNIL, Thic
X B EBUIEIREA R BIBRAICETOT, ABEHRE L5 (11, 12 F28H). £/, ELL TV
307, AEEBROZ L X B MED L OESEE C 1IN L TRIZHE—EE 3. M EICK D TORED
B/ohs.

B 1 EAER S, DRZBMRE EC) KBTI BAEK ¢ DMHBELIE—H—IIMET .

MR k=51 &L,
Fiz)=zF+ iz 4+ + e

9% TOLE RPEDILD.

i 2

(1) ca,...,cx Ea,d,bb,c; DEERE L THObENS. (10) Thbb, BiIABRIEES &
WTH5.

(2) (a,b) DECEDEES (a',V) 1& a,b EICHHZBERDPEVREORT L+ 1 HTHS. (T
Td, 0 i3QELIRF, DREFAEF, TEX%.) Elf DM ¢ DEHBE 0+ 1 8B Y,
NoXVARBEGNEES. BEHBHITY 2 5—BER &,(z, j(E)) DRICHIST 3.

-
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AW 2 COEDABIL [10) OHREIDEBICRENS. KB BOHR E 2C LTEX ED
AEEHE C LTE25. AEEHE, B2 b—FAOR% E>2C/L,E =C/L/, TCT
L=wnZ +wZ,L' = wZ + %wZZ, TEZXBT LILED,

C/L>z2-2eC/L’

KHIET BB ERD. Pr(z) = L+ 300, de2h, Pr(2) = 2 + Y00, di2* ERBAT NI, di, d} 13T
hZNnab b oV OBFENXNTHS. EHIC, [10]12&D,

> d, -
o B 2 G 0k ok+2
27 Fiy(PL(2)) = exp (Clz kZ: @k +1)(2k+2) )

o, mill% R L TREELEBTNE, co,. .., ce1 BERMIC ¢1,a,b,a', b DEHBIRBDELIH
RELTHRENB LD S.

2

LT ¢ X0 BANBZENABREL LT a,b,a',V,c ICBATZHERZ S, LU (FETLRALES
EHV3), S KftBT 3 Qla,b, ',V c1) KBUIBATTINE I, 5 5. I, DAL UTUTAHED
hs.

3 3 (REBMRICIIEET S 1 T 7 IVORH)

(1) L 32 RTATT7IVTH%. E WRERICKZRMENORIBERIDEETS. I, DQ LD
VT TH B, T T, TOKT% generic LRI LICT 5.

@) L & vEREND Qa,b)[a,V,c1] DAFTIV I (I DIKRAFTIV) BEZB &, TOME
VIE & Qa,b)[a', ¥, c1] DO RTRAT TN (BRAT7IV) THY, TORERITE £+1 T
5. (X6, /T =1 THBHTLHFHENG.)

EBEFZELT, KOFEMICATTIV I, Z#EZ 3 ELITHDDS.

(3) a1 © JT; CBS BB NSERDOREUE £+1 THD, o',V & ¢y DERATHEDbEINS. (T
355 Shape Form £72%.) E5IiC F, D cp,...,cx & Q(a,b) £D ¢; DFEFHEKXTHLD
Tha.

(4) o O /T; iKET BBNBEADKEA £+ 1 THHUL, Shape Form &% D, b’ i3 o/ DFHN
THobEINS. (£ <53 ETOERTIEHAX Shape Form x> TW5. )

(5) ZE¥ a,ba'\b,c; ICENTIEH 23,231 B5X3%¢ I, EFERATFTTNVTHS. Th&b,
Grobner BEFHICEY 2 5—HFHENEMICEZ 5.

4 RAHEDAH
LFTV I, ORBESEXT, ARIEREUTORT v 7T,

1. AFT7NVOERRDOER: BIEER ¢ KO BHINSZETHBERBL G a,b,a',V,c1,¢2, .., c D
BIfRRE &DRT Qa,b,a', ¥, c1] DATT N I, DEBTTEFET 5.

2. I, D Grobner BEDFE: I, SERMIEBRATFT7IVTHZDT, BEHfFEDIEFICT Grébner
HEZHET 5.
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c1 DR {a,b} << {a1} < {,V'} DIEEIEFERET 5.
a' b DRR: {a,b} << {a’ <V} <c; DWHEIEFZRET 5.

e, 477 L WC3BREADEET 50T, TWERET S EABEITKS.

3. BRI ORE: iR E DWERETH BN 40® +270° £ 0 KO ZRETS. £C
TJy=1Ip: (403 +270%)° ZEHETS. Thicid, HireAZBt & g = (4a® + 270t ~ 1 2H
AL, Qla,b,a’,V,c1,t] DATTIV I+ (g) BOBEATTIV I = (Ie+{g)) NQla, b,a’, ¥, c1]
ZFHET 5.

TDEE I+ (g) BEFERTWRAEL%&S. ULhL, I, D Grobner BEIC ¢ ZMATESEEHIEF
{a,b,a/,b',c1} <<t TDHEAT 7 VD Grébner RETHSD T, TOFEIIEBELHICHY
5. :

4. Q(a,b) TORKEE: Q(a,b)[e’,V,c1] £ET J, DEET BA T 7V J,° DIRE: |/J; O Grébner
HK (Shape Form) AR &% 3. TOFHEDD, BRNLFEBTOBRELHLELRS. (2
LA, a=0%b=0 FHERRRZT ZICNETS.)

Bl 1 —BEHEETBEETHS £=3 Tl&, UFDO&L k3.
I; DERTT: THhDEEN RN S; DRFHRADSHARD

9a + 30¢% + o/,

—6cra + 27b + 50c3 + 4a’c; + b,

12a% + (36¢ + 2a")a + 36¢1b + 98¢ + 12.¢2 + 4b'cy,

(36b + 78¢3 + 2a’c1)a + (66¢2 + 4a')b + 174c5 + 18a/c3 + 6b'c?,
4a% — 48c2a? + (120c;b — 105¢t — 2a’c2)a + (276¢3 + 8a’cy )b
+68¢% + 11a'ct + 4b'ct

I3(= J3) D Grébner BE (AIER {a,b} < c; < {a’,b'}):

—3c} — 6ac? + 12bcy + a?,a’ + 30¢% + 9a, b’ — 703 — 42ac; + 27b

I3 O Grébner BE (HIEF {a,b} <a’ <b <c1):

—a' + 84aa” — 246a%a’? + (—432000b? — 63756a>)a’ — 3888000ab’ — 576081a*,
—10800bb" — 7a’3 + 357aa’? + 2667a%a’ — 291600b% — 4781743,

(a” — 42aa’ — 759a%)b’ — 253ba? — 1134aba’ + 2187ab,

—54006" — 791a’® — 819aa’? + 7371a’a’ + 39366006% + 576639a3,

—2464a%cl + (—a’ + 33a)b’ 4 253ba’ + 3411ab,

3600bc; — a’? + 42aa’ + 75902,

(~7a' + 63a)c; — 3b" — 81b,

3600b'c; — 253a’% — 1134ad’ + 2187402,

30c1? + o’ + 9a
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I§ @ Grébner B (MR {a,b} <a’ <V < c1):
a4 + 84a0® — 246020 + (—43200062 — 6375643 )’ — 3888000ab? — 576081a%,
1080068’ — 7a’ + 357aa’? + 2667a%a’ — 29160062 — 4781743,
3600bc; — aa? + 42aa’ + 75942

Y a2 7—FEADEEK:
I,U{(4a34+27b)j—1728 x4a3, (40’3 +27b'2)j'— 1728 x4a"3} DIEENEF {5, '} << { T DHDEE}
THET 3L j,J OFOBFRASEONS. ThZEY 2 5—BENCMES AV, (2720, a8
BhbhoTWbZ LicixET3.)
(5% + (—57 + 223252 — 10699565 + 36864000)°
+(22325" + 258791808652 + 89002229760005" + 452984832000000) 2
+(—10699563"% + 8900222976000;"% — 770845966336000000;’
+1855425871872000000000); + 5" + 36864000,
+452984832000000;'2 + 18554258718720000000005')ab

Ui I, © Grobner REHEDF— 2 2R, COF—2 X1 I, DB ORS CHERE L
BHEOREINERICEDLCLEARTENS.

@l 2 F, 7)) XLEBWE I, © Grobner BEEDFHE
(BT ETEMEF+trace B, 1 CPU ZFREHH, check & 20 )
¢ | 1 13 17 19 23 20 31
FTERE (FD) 007 02 16 55 61 2087 5000
GBODYA X (MB) | 0.14 036 195 482 227 227 475

5 FTHOMBEZEDER

LATFIC Grobner BEHEICBIT 2 DEARREHAEY 1 5—FEF (LT CRT #EY 25—
EVD) OB ERT. TTTR 7] DLOREL D BN THZDTENEZRATSHLICT .

UTTR, X ={z1,...,2,} ZEBOEELL, QX] DA F7IV I OFNEF < ICBIT 5 Grobner
BEHEREZS. CRTMEY 2 5—HETI}, B p KWL T, Z) = {¢|a,be Z,b#0 (mod p)}
LU, ZIX] 05 FplX] DRE ¢, BEX, 10 Z0[X] DB I, (X713 TNIC TRHYT B 477 )
O Grobbner & G, ZFHET 37V IV XLBEZENTVBLLT, G, &Y I @ Grébbner HE
G ZHIKT 5.

HBRIIZ, ¢,(1NZ0[X]) DFEE ML <, RD DI T DERFR F C Z[X] TR LT, ¢p(F)
TERENB F [X] DA FTVEELBRENS.

Procedure 2 (CRT €Y 1 5—HNORKEH)
Input: An algorithm to compute the reduced Grébner basis G, of I,
(Ip is a certain modular image of I in Fp[X].)
Output: the reduced Grébner basis of I.

choose P, a list of random primes;

GP =0,

loop

for p € P do
compute G, of I,(F) with respect to <;



GP =GP U{G,};
(GPruckys Piucky) = deleteUnluckyPrimes(GP, P);
lift GPlucky t0 Gean by CRA and rational reconstruction;
if Geqn passes VerificationTests then

return G,

enlarge P with primes not used so far;

CRT BlE Y 2 5—HKiEOMBEMISHERROESY (VerificationTests DE5Y) TH%. LAL, T
EIOFHEICHN L TR, UTORICBNTEEEORINLEBHARZICZE6DLEZALNS.

(1) BMIZFRATT7IV: AFT7I I BERTHNE, Arnold DFER [1] IKEK D, HIEFH degree-
compatible THNUE, I D Grobner HEDHEROEBERRIAESBEZTHS.

(2) A F7)UH, Saturation: T « BEILORER 8, 13]IC KD, A T 7 )V I D Grobner BENEZ 5
TN, T2 f R I: f° @ Grobner REHBEORBROEFERIANEZ THS.

(3) HEZH: BE - BLUOKR 8,13 Ckb, A 77NV I DHBSHEFTO Grobner BENE X
sh TN, BIDOEIEFE TD Grobner BREFHBEOKROEBEMRANBSTHS.

ZhoiRE, 1 T7INASHRBICLORIEENS.

5.1 CRT BEY15—HEICHITFBEZTREL

TR, B (1),02),3) KDV TOFEEEZETTEL . £D7HIC, p-Grobner basis candi-
date ZEBR L THK.

E# 2 (p-Grobner Basis Candidate [8]) T, p ZFEBEL, < ZHERFLT 5.
(1) F % Q[X] DEREDIEELTS. p b (F, <) I LT permissible THB LI F C Zp[X] T
HD,pld F OREHD < KET3ERBODTTEESRVEZIIWVS. £, p A F Tl
T compatible TH % &id F C Z3[X] THY, ¢,((F) N ZJ[X]) = (¢p(F)) DEZITWS.

2) F ZAFTIV I DEBFRETS. Q[X] DESIEE Gegn M (F,<) ICBITS I O p-Groner basis
candidate TH 5 &, F,Gean C Zg[X] THY, p & (Gean, <) M LT permissible TH D,
bp(Gean) & (¢p(F)) D < ICBIT S Grobner BREICK S & EiTWS.

(3) Q[X] DEDIESR Gean B < ICBIT S I O p-compatible Gréner basis candidate T % & 13,
Gean C IDZ?,[X] THY, p i (Gean, <) KL T permissible TH D, ¢p(Gean) & ¢p(IﬂZg[X])
D < ICBT % Grobner BEEICGRZ L EERWNS.

BHFEBIRATT7IVOBE: I FERMIEFRAFT7IVE L, FEF < DERIH L T compatible
95, Tixbb, HT OBEAMIELIEE tdeg(T) £THLE, HT, T IS LUT, tdeg(T) < tdeg(T”)
BT <T 5380 d5. £i, F 21 DERREL, p & (F, <) KN L T permissible TH
ZERETE. COLE LIFMHEDIID.

FE 2 (Theorem 7.1 in [1]) Q[X] DEFEE Gean B (F, <) ICBIT % I D p-Groner basis can-

didate THBETH. XBIC, (Geun) D I THD, Goan DESEEBERT 5 Q[X] DA FT LD <
ICBES % Grobner BETHBED, Gegn 13 I D < BT S Grobner HEKTH 5.

Gean DETBEEDERT S Q[X] DA F7 VD Grobner BETH 5455, (Gean) D T DHERRIE T
DERFR F DRI Goan T 0 IC reduction TNBME I HEFHET LI
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EEZROBE: —MOATFTT7NVEHLTE, UTHERTHS.

E® 3 (Theorem 2.6 in [8]) Q[X] DEFZTHEE Gean M < ICBHT S I D p-compatible Gréner basis
candidate THB L TB. TDEE, Gegn & T D < ICHT % Grobner basis TH5.

—HRIC, Geam B’ p-compatible Grébner basis candidate 3% Z & Z/R9 T &i& I D Grobner BE
DaHSEOKR T TIIEBIC R BIEEDBV. LA L, BELH (Thbb, fiDEEF TD Grobner
BHENIH > TWBIRES) Tk, ThHBRBICKRS. TOXI BRRIZBEERTBCELDT, HE
EBICIIERE 3 DEMICHERS.

1 (BEE®R) FHIOHBRDEEF < IcHBl}% Grobner RETH D, p M (F, <) IKHLT
permissible £3 5. TDELE, Gen D (F, <) ICBT S p-Grobner basis candidate THNUE, Gean
i$ 7D <ICBT % Grobner RETH 5.

4 77 IVE§, Saturation DPE: Q[X]|DATFTINVI L ge QX ICHLUT, AFT7IREI:9g D
CRT BIEY 2 5—HiEIC k% Grobner BEFHEEEZEX 3. I BZDERR FIcLkbEX5N3E80D
L9 5.

CRT BIE Y 2 T—Hik TIX, Procedure 2 KBV TERE p ICH LT, (¢p(F)) : ¢p(g) D Grobner
BE G, ZHETZ7)VIdY XLBAH LD, G, &b Grébner BEDRM Goon Y CRT X DEHE
ENB. F A I D Grobner BETHAHRICE, Gean C U2 f) B F 2> THETESDT, Gean
DIEBEDRILD B FHIC/ 5. saturation I : ¢ DIFELRKETHS.

¥ 4 (Theorem 2.8 in [8]) p A (F, <) I LT permissible TH D, p B (Gean, <) KL TE
permissible THBETS. EHIC, ¢p(Gean) & ((@p(F)) : ¢p(f)) D < IZBHT S reduced Grobner
BE G, IL—BIDLDLTE. CODLE Gean C(U: f) THNE, Gean & (I: f) D < BT S
reduced Grobner BEETH 5.

I® 3 (generic ZTREDHEDBRXDHDMA) CRT MEY 2 5 —HEICBWT, THICKHED
EROBZAUZRANWRNERTES. BE - BILOKR 8] ek b, 177V I DHBRIEF
T Grébner BEENE X b TN, BIDEEF TOEY 2 F—HiEIC X 5 Grobner BEFHEICE
W, BIEFDTHhORES. Thbb, TFhONATT7IVI DL TH BT LRI TENL, ZDT
DEFERENMAEEINS. Thbb, Grobner BEDTINTEHELERLS TS, ALV, (2 xid
HWEATTNDOE) DELLHETES.

UEzgeds L, EEMORILIREARICIITOLSICES.

(1) BRAFTI: BRATTIVI D Grobner RESEOHENPLETHS. FHE TNz Grobner
BHE G OBREOEEHICIILUTD 2 AR ETH 3.

(i) G »(G) D Grébner BETH 5.
(i) IM(G)icEaENS. $abb I DEBITF » G TO BREN5.

(2) BIEZ#, A7 7 )V, Saturation: Grébner BEEESADHEIXLE RV, HHEINRFEDITIC
MNUTEFDIEBAT TNV I IREENZ T EERBIEL.

—7F, NIRRT Z RO BTN BDT, £ 77V & U TO—3EIZ iz,

(3) HMURBABRRDBELL>TVWB T DR RAKKVHERETES. (WRDERT T
WICEFBRADLEBINE A TTIUVNZTENEDEI ZHELTE L. )
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(4) TV 25—BEROBEHE: NRDLEEEREICED 4,7 OHHERE LTHRNZSERE
HEL, FhAEY25—SERE—BTEH I HBHRT 5. (TORM TRV, FBRE
WEtHE L 23.)

52 AXFHHOEERLEZOHBEEROEEY

A F7 )V I ® Grobner BEHEIERE D5 DRESDIDY, T XbWKICED. —HAT

Jo = Ip : (4a® + 276%)>™ Z07E D/NEW Grobner £E%Z &5, modp TOFRELHBNL V. £T T,
I; D Grobner REFHEZEITE I, B J, O Grobner BEFHERHET S LT, ARHEOH
B ATREIC R 5. :

EE 5 (HERROEEM) CRT HEY 2 5—HBETHR LT J; O Grobner BEDEM Gean 1<
LT, J' = (Gean) EBE, LTFARDIDLTS.

(1) Gean & J' @ Grobner HETH 5.

(2 LcJ TH3.

3) J D Q(a,b)lc1,a,b] NDIEKRATT I (J)e BRAT TV RS,

TDLE, J; ' J DIRATFTIVETNE, \/Tf = (J) THY, VI, =V =J BEDILD. &o
T Gegn & I DIIRSGT D Grobner BRIETH 5.

(J)e BEAF TN TH BT LDF zy FITELTFAEZ 5.
#WE 4 ((J)e DFvY)

(1) (J)e BeEe—HLAnT & HEIRF {a,b} << {c1,a’,b'} TD (Gean) D Grobner basis T
HY,Qla,b|NGCean =0 THBT EXDHRTES.

(2) (J)e BEATTNVTHZZL: Qla,b,c1] N Gean WHECLDDITHHLED, FNH ¢ IKDWT
2+1 XD Q LOBHIBERTH Y, Gegn DHMDTTIE o/, 8 ICDWVWTD 1 RXTHB L X, FEA
FTINTHB I HERTES,

Plicky, LROFELFEICKD, J, D Grobner HENFEINS.

Procedure 3 (J = I : (4a® + 276 DBERE G.on DHE) Jo = I+((4a3+270%)t 1)) l&XfL
J =JoNQa,b,a’,¥,c1] D Grobner BIEMRER Geon ZRDFIETKDS. < Z {a,b,a',b/,c1} <<t
BRBHEEIEFLETS.

1. Jo Db BEMEG F,, LT < (cBT3 Grobner BEZFEL, BEL § BERETRT 5.

2. Jo DB F,, (i =1,2,...) LTO Grobner BEFE T, 1. TR L7z S FHADHER
T35 BRE G, LT5.

3. 2. OFEELFNICIT, G, % CRT THEL, BYRHE CBE-FHEEERZIT. BRE
Gean &5 5. TOBA, Gp, NFy,la,b,a b, c1] DITDH% CRT THET 5.

4. Gean D (Gean) D Grobner BETH B LDF 20 7 & I C (Gean) DF v 7%1T5. EbIC
WRATFTIVOEATFTTIVEDF v %175, ThHDF v 7 HBNUR, Geon & T DILIZEK
53 Grobner BETH D, & & OEHEND generic KR RT LMD 5.
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B3 J=1:(4a®+270%)° DBIEBER Geon DFHE: TTTIZ, Procedure 3 M 3 X TICE U Fch#H
B¥IF3. (20 core 2z CRT BIEY 2 5—31H)

¢ |11 13 17 19 23 29 31 37 41 43 471 53
BRI (79) [ 035 074 33 46 13 74 160 710 2300 2600 8500 36000
59 61

113000 189000

I 4 B2 LHEELT, I D Grobner REDHEIZ T NICHARTHEEBHINSZZ LIS, £=29
DE X 287 WTHD, HEDY A XN 2TMB IK/55. —5, Gean DHIZ, 74 BHTH A X3 135KB
LRI/ E V.

6 ¥ && (HEMHhREERND Feed Back)

b, BPEETRH D, NRFABORPDHHEEE TURETH I IR TE. KOEHE
EERBL, KO AkELER( EFTHENREICTAFETHS. TOHRICED, Grobner BEFEIC
BIBEV 2 5—HEEOMRE L DEAN, SRADARGFHICHELTIC, KD —KOAFT7INICE
BATEAXSICEORARBERASTITERL.

BRICANREEOEMAIERAD Feed Back £ LTUTHEZ ONBZ L EHET 5.

(1) 2RIC X BMBEBEORRILORTREN :
(i) a,b X Dy Eﬁ Fp= z* +Cll'k—l + -+ ck @%& C1,C2y...,Ck b‘§+E€ﬂ6 (Cz,...,ck
X a,b,c; DEHRRICEZ->TNS.)
¥ C DRED F, BERTREVHSICE, ALK K VEFEFENTES.
HREBUL ¢+ 1 DB THEDT, AR/ NEWFFICEEN L EbN 3.
(i) c1 << {a’,t'} DRRICENBHEEANE. o,b ZEELT, p EBINTHEICE, THIC
avnRy bianiens.

(2) generic KNBICHBEE : c; & generic BMBICHD. FHERER T o’ B generic HRAEICH
2LDLTFREINS.

(B) EVaS—ZHEADOHMBRK . €V 7—FHRADHEL LTR, HEBNCRHE D XVFET
BV, AR EM L A EADOR L DR T N5 A TREKE.

(4) Groébner BREDZTOEHIICEHNZXOEMK © Q(a,b) LTI Shape Form 1234, Q L
Tid Shape Form (Z7 530, FEBUC 0, b DBHEADSNDH SN S, 442 + 2702 R a,b HBHN S
DEFHE@RHO S FEEINDD, ZHLNDEDHEARERICB VT ED L S TEHRLH 5 Dh
HNEBRZE,

2 £ X ®
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