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1 noro_module_syz.rr

Z DX =TIV TIE, asir-contrib /3w 7 —VIZIER I N T W5, JIFED syzygy & K HH
DR%E GRS 5%y —V'noro_module_syz.rr’ IZDWTHEIRT S, TDNNy r—IU %
5 1Z1%, ¥ 9 noro_module_syz.rr’ ZH— RN§ 5.

[...] load("noro_module_syz.rr");

DN =Y D EFOCHETICIE, £ CTnewsyz. ZLHHIZDIT 5.

1.1 ZIENE O

ZIAER Lo HEBIIRED L, MFFRIEN te_i OB & L THERILI NG, 22Tt i
ZIHABRDOHIHN, e i FHHIBEOEERKTH 5. IHFRIENIZ, ZIHABROBRIHERIA
i ZBNU7z<<a,b,. .. ,c:i>> TR, IFZIHX, 37205 IR IEAOIEANL, 3%
EINTWBIMBEIENE T U723 o TRNHIZES S N5 . JIRFEIER 13BN O 3 B D
%.

TOP lBFF
THUE, teli > selj £RDBDIE t>s £k (t=s N D i<j) &b & D RIEHEF T
HB. ZTIT, t,s DUBIFZIHATRICRESINTWBIEHFTITD. ZORDIHE
JPli, dp_ord([0,0rd]) IZKVFEET S. T I T, 0rd IFZHAERDIEF R TH
5.

POT B

I, teli>sej ERDBDIF i< £721E(i=) D t>s) L7225 K 5 RIHEFP TH
5. ZZT,t,s DHBIBZIHARIIRESINTWBIEFTITS. ZORDIEHF
1%, dp_ord([1,0rd]) IZX VEEETS. 22T, 0rd IZZHARDIEFETH 5.

Schreyer BJEF

FAEHEFLIER e_i 1Z0F U, B HHIIFEOMEFEIEN T 55N TV, teli >
se.j B DIFtT A > sT.j FIX(AT i=sT_j 2D i<j) &7 5 & 5 RIHEF T
HbH. ZZTtT., sTj DLRIE, TW oD FET 2 HHEMBECERESINT WS
G175 . ZOROIERIL, @FEERKICREI NS, Thbb, T B HET
5 HHMEBEDIERF £ Schreyer B TH 571, £721dH M A k75 TOP, POT 7%
EOHEHEF 725, ZORDESF Zdpm_set_schreyer ([H_1,H_2,...]) IZ &
DIEETS. 22T, H_i=[T_1,T_2,...] I3MFHEENDY X b T, [H_2,...]
TEFEHI NS Schreyer BUIHIEF ZtT_i SITHHAT AL VWIEKRTH 5.

IEEZEA A2 AN T 552 LTI, <<a,b,...:i>> RPN TEEANT AU, £
HAVAMZED, dpm_1tod () IZK D EWMT L HESH 5.

1.2 D syzygy

1.2.1 newsyz.module_syz

newsyz.module_syz(f,v,h,0[lweyl=1,dp=1,f4=1])
syaygy DERR(Z LT+ — LK) % AT 3.

return BRI DDV AN, FERIFZLIHAY A M EZI3NEELEHEADY A b
f ZIHAV AN, £2IFLHAY XA MDY A b
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o f=[fl,...fm] {ZX U, h1*fI+..+hm*fm=0% i 7= $ ZHA X2 + )V (hl,...,hm) EHED 2
TV 7 —RE2FHET 5.

o i MLZIHAY A MDA, BRIZZHANRY bV E BT,

o BRINDIERIXS,G,C] DDV ANTHD. ZIZTSIE, GRZONZHEFO IZXL,
It DIHE? [1,0] $72 50 TEFE % POT (position over term) HIEF TD 7 L 7
F—REKTH 5. G, AJIEED POT HEFTD IV T+ —HETH 5. Cl&k, AN
EHRPSGDOEITLE KT DB A MDY A NTHS.

e hP0 D& EHAHBUKET trace TIVTV ZALIZEVEET . h Y1 D& SHHEUK
ETHERA trace 7IVTV ALIZEDEHET 5. h 2 L EOREKD & HRK ETH
-

o ATV aAVHUNIDEE FATILI)ALZEEHETS.

o ATV avweyl 1 D& E Weyl REUET, £ T 7IV(ZEMEE) & UTEHHET 5.

o A7V avdpl 1 DL E, RINDFERIE, MFOEZE2XRTLHAY XA b DY
INEERIEAAH o5,

[0] load("noro_module_syz.rr")$

[43] load("cyclic™)$

[53] F=cyclic(4);

[c3*c2*c1*c0-1, ((c2+c3) *cl+c3*c2) *cO0+c3*c2*cl, (c1+c3) *cO+c2*cl+c3*c2,
cO+c1+c2+c3]

[54] V=[c0,c1,c2,c3]$

[65] L=newsyz.module_syz(F,V,0,0)$

[56] L[0];
[[(-c272+c3"2)*cl1-c3%c272+c373,-c372%xc2"2+1, (c3%c2°3-c3"3*%c2) *xcl+...],
...,[0,0,cO0+cl1+c2+c3, (-c1-c3) *c0-c2*cl-c3*c2]]

[67] L[1];
[[(-c2+c3)*c1-c374*c2"2-c3*c2+2*%c3" 2], [-c372%c2"3-c3"3*%c2"2+c2+c3],
..., [c17242%c3*c1+c372] , [cO+cl+c2+c3]]

[58] L[2];

[[(c2-c3)*cl+c3*c2-2%c372,c372%c2, (—c3%c272+c3"2*c2) *c1-c3%c27°3,...],
...,[0,0,-1,c1+c31,[0,0,0,1]]

[59] Co=L[2][0];

[(c2-c3)*c1+c3*c2-2%c372,c372*c2, (-c3*c272+c372*c2) *c1-c3*c2" 3,
(c3%c273-c372%c272) *c1+c372%c273-c373*c272]

[60] L[1][0][0]-(CO[0]*F[0]+CO[1]1*F[1]+CO[2]*F[2]+CO[3]1*F[3]);

0

[61] M=newsuz.modules_syz(F,V,0,0dp=1)$

[62] M[0];
[(-1)*<<0,1,2,0:1>>+(-1)*<<0,0,2,1:1>>+(1)*<<0,1,0,2:1>>+.. .,

c.., (1)%<<1,0,0,0:3>>+(1)*<<0,1,0,0:3>>+(1)*<<0,0,1,0:3>>+

Lo+ (-1)%<<0,1,1,0:4>>+(-1)%<<1,0,0,1:4>>+(-1)%<<0,0,1,1:4>>]
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1.3 D H 7 i

R#ZZIEABREL. F.i%2 R LOEBEMEL ni 2 FiDT 735, AEOBEEIL, F.0
DIERFMBET 123 L, F_0/T D A 2 i

0—-F —-—Fy— F/I—0
ZHZADEBIZOWTHEGT 5. ZOHBDMIZEWT phiiFi>F_(i-1) £ 9 5.
1.3.1 newsyz.fres, newsyz.minres

newsyz.fres(f,v,h,0[|lweyl=1])
newsyz.minres(f,v,h,0[|weyl=1])
O HMAMEZFET 5.
return ZEHAVAMDYANDY A B
f ZIHAY A b, £2/23ZHEAV A bDY A B
2R Ak
B BEHL
TH I
f=[f.1,...fm] ZEAMEET DERRETEH L &, DERRETS. ZOBEEIL, F.0/1
DHMHAREZFET 5.
o FEHIFXM_L,...M.1] 2%V A T, M.i i&[phi_i(e_1),...,phi_i(e_(n_i)] 752 h LD
YA BNT,syz M_(i-1) @, O ED POT HF BT 2L 7 —HEKTH 5.
e newsyz.module_syz % ZIRIZHESTT . newsyz.minres T, 135 N7z syzygy D
HEHRDD L, B E DI OEDNH B0 HEHN%E1TS.
e newsyz.minres |, f WHFIRDEGE, MUNBHDEEZG5.
e h, O, ¥ 7Y a3 weyl iZDWTlknewsyz.module_syz LR TH 5.
[0] load("noro_module_syz.rr")$
[43] load("katsura")$
[47] F=hkatsura(4)$
[48] V=[t,u0,ul,u2,u3,u4l$
[49] R=newsyz.fres(F,V,0,0)$
[51] map(length,R);
[5,22,28,12,2]
[62] S=newsyz.minres(F,V,0,0)$
[5,10,10,5,1]

1.3.2 newsyz.lres, newsyz.sres, newsyz.minsres,

newsyz.lres(f,v,h,0[|dp=1,top=1])
newsyz.sres(f,v,h,0[|dp=1])
newsyz.minsres(f,v,h,0[|dp=1])

IO HBE S REZ2FHAT 5.
return ZIEAVANDY A DY A B
f ZIHA) AN, £72132HA) A MDY A b
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I Fr
f=[f.1,...fm] ZF A MBET DEKR LT 5 & &, newsyz.1lres (& F_0/I O HH 73 f#
% La Scala-Stillman 7))V 3Y) ALIZ K D EHHT 5. newsyz.sres, newsyz.minsres |
F_0/1 D HHf#% Schreyer 7V TV ALK D EHHET 5.

AEBUR EDOZIHATR ORI U TOAEEINT WD,

FERIXM_1,... . M_1] 725 Y A N T, M_i & syz M_(i-1) @, Schreyer JHFIZET %7 L
Tr—RETHS.
h=1 D& &, JHID TV 7 F—HEFHELFR/ARETITbNS.
dp=1 D & &, #ERZ ML IHATIRT.
newsyz.lres (ZH VT top=1 D & &, S-ZIHADRIRFH I, SLIHEI G TS 20
SRR TIET 3 5.
f BWHFIRDEGE, newsyz.1lres B & Unewsyz.minsres [$M/NEHH D EETF 5.
[0] load("noro_module_syz.rr")$
[43] F=[x00*x11-x01%*x10,x01*x12-x02%x11,x02*%x13-x03*x12,-x11*x20+x21*x10,
-x21*x12+x22*x11,-x22*%x13+x23*x12,x31*x20-x30*x21 ,x32*%x21-x31*x22 ,x33*x22-x32*x23] $
[44] Vv=[x00,x01,x02,x03,x10,x11,x12,x13,x20,x21,x%x22,x23,x30,x31,x32,x33]$
[45] cputime(1)$
1.8e-05sec(1.502e-05sec)
[46] R=newsyz.minres(F,V,0,0)$
333.4sec(339.6sec)
[47] S=newsyz.lres(F,V,0,0)$
85.34sec(85.56sec)
[48] T=newsyz.minsres(F,V,0,0)$
241 .2sec(250.3sec)
[49] cputime(0)$
[50] map(length,R);
[9,75,456,1602,3391,4680,4388,2849,1290,393,72,6]
[561] map(length,S);
[9,75,456,1602,3391,4680,4388,2849,1290,393,72,6,0]
[52] map(length,T);
[9,75,456,1602,3391,4680,4388,2849,1290,393,72,6,0]
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