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1 #EFE /Ny 7 — Y noro_pd.rr

Z D= a7 )V TIE, asir-contrib /Xy 7 — TR S T W5, #32/%y r—V'noro_pd.rr’
WZOWTHEHT 5. 2Oy 75—V %5121, £9 ‘noro_pd.rr’ 20— N3 5.
[15639] load("noro_pd.rr");
ORI —=Y D EFOCHTIZIE, £ CTnoro_pd. ZEHHIZ DI 5.

1.1 %R %
1.1.1 noro_pd.syci_dec

noro_pd.syci_dec(I,vars[|options])
1T 7NV OERE¥ERDFEERT 5.

return [QL(1),QL(2),...] 75V A+, &{QL(i) \X[[Q(i1),P(i1)],[(i2),P(i2)],...] 7225V A
b

I ZIHA Y X b
vars 2R A b
options TOFEHASIE.
o 1T T IV DERHH¥ERNMZGHT 5. ‘noro_pd.rr’ TEEINTWELHERNMRET
VT ZLIESYCI 7TV XL EMEIENSE DT, ‘primdec’ IZFEHEINTWVWS
Shimoyama-Yokoyama (SY 7V 3V XL) 2R L7ZHDTH 5.

AT TV DEFEA T T IVEKRAss(I) ZIRD K 5125301 5: A1) 2RUNMSEZA T
TNERE L, Ass(DH 5 A(1),...,A(I-1) ZBR\W72E D DHTHUNG® DERZ A1) &
5. SYCI 7)V3V XALE, A(i) Z2i DINSWIEIZEHE L DD, XfIGd SRS % 5
HIBT7NVIVALTHD. MEKDOFIRIIEKT LI LN TES. ZOHE, 1D
HEZEA TFTTNOAREHETEZTANTY AL B85, Al) ILBTENEZEATTIVE
FORE T 2RIV NV THDH WS,

B WT, Qij) 1XI DPij- RS TH D, Q(ij) RN’ ORMHERSRE 5 2
5. BQL>G) IZV Vi O ERES X 5. FHZQL(1) (XML K D B & O/ 83
A TFT7IVEREEZS. QL(1) DERDDMA, 3 DHDOER L UTHAMNIES %2R,

o TV a vass=1 BRI NZGE, QL(1) [ZBlbN B E Q1)) DAUEHES (AR5
UESER ) & e B DS, QL(2) BABBIZBID B Q(ij) 13T D& B DRSS & B, L
U, P(ij) 121 DNEZEA T TNV TH Y, P(ij) 2EDT OfEEZEA T 7LV EEROELSEE
A5 I REEE NS,

o T 7 X)NNTIXEHBUL ETONREERT 5D, 7Y 3 Vmod=p (p 1£30 €v k
UTOFER) 248E T 5 Lpik ECORREFHET 5. 72720, p VNI W& EITEIE
ULSEIBETE Wnd, BRIV — 7125, (p D5 MM ERSEZRWTH S D)

e iso=n (nl% 0,1,2,3 DWW NH) 2IBET 5 &, saturation st HDAENEDLS. 77 *
)V N Tldn=1 TH 5.

o I TV avtime=1 BIFET B &, SHHEFMONRERRT 5.

e 7Y a Vpara=proclist ZIEET 5 &, WAL WEHE 217 5. proclisti¥noro_
pd.init_pprocs I X W AEHINZTOLADY AN THS.
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o I TV avii=1 PIREINGE, WRERRY F4 7VIV XL E2H WS, T7 4k
Tl Buchberger 7)V 3V XL %HWNW5.

o I 7Y 3 Utrace=1 DRE I NG EG, ATRERR Y trace TIVIV ALZHWS. T7
4 )V N Tl trace 7 U @D Buchberger £721& F4 7L TV XL %2 HW5.

o 1 7Y 3 vintgb=1 BREINGE, HEOA T T NVOIERS%Z, 2 DT D201 T
T DIEBIF RO DKL & UTEHET 2B, fRlZ od@isan sV 7 ) — &
EZ2FHETE. TIANPITRIV T F—HEZ2FHEETITHRDIET.

[1539] load("noro_pd.rr");

[1707] B=[x00*x11-x01%x10,x01*x12-x02*x11,x02*x13-x03*x12,x03*%x14-x04*x13,
-x11*x20+x21%x10,-x21*x12+x22*x11,-x22*x13+x23*x12, -x23*x14+x24*x13] $
[1708] V=[x00,x01,x02,x03,x04,x10,x11,x12,x13,x14,x20,x21,x22,x23,x24]$
[1709] QD=noro_pd.syci_dec(B,V|time=1)$
[total,1.08407,ass,0.620039,pd,0.33202,is0,0.260016,int,0.024003,
ext,0.464029]
[elapsed,1.09038,ass,0.624087,pd,0.338769,is0,0.244057,int,0.0343642,
ext,0.466293]

[1710] map(length,QD);

[10,5,3,1]

[1711] QD[2] [0];

[ [x03*x01*x14*x20-x21*x04*x03%x10, (x23*x21*x02-x22%x21*x03) *x10,
x23%x21*x03%x10,x01*x12*%x20-x21*x02%x10,-x01*x13*x20+x21*x03*x10,
-x21*x03*x14+x23*x04*x11,-x22*x03*x14+x23*x04%*x12,x01°2,x0372,
-x00%x11+x01*x10,x1072,x01*x11,-x01*x12+x02*x11,x01*x13-x03*x11,
x10*x11,x1172,-x02*%xx13+x03*x12,-x11*%x12,x1272,x03%x13,-x03*x14+x04%x13,
x11*x13,-x12*%x13,x1372,x13%x14,x1472,-x11*x20+x21*x10,x21*x11,
x21*x12-x22%x11,x21*x13-x23*x11,x2172,x22*%x13-x23*x12,-x23%x13,
-x23*x14+x24%x13,x23°2],

[x01,x03,x10,x11,x12,x13,x14,x21,x23]]

1.1.2 noro_pd.prime_dec

noro_pd.syci_dec(I,vars([|options])
AT TNV OWEDHEA T 7V fRZEGET 5.
return U AN (B DFERIE T TR %)
I ZIEA Y A b
vars ZE) A b
options T OIS
o FT7ANMTIE, I DREDEAS FTT VMDDV A N[P(1),P(2),...] &Y.
o A7 ¥ a Vindep=1 BHEE S N5 G, [[P(1),Y(1)L[P(2),Y(2)],..] Z&T. TIT,
Y(i) \&PGI) 1T ARSI ESTH .
o 7Y 3 vradical=1 WIREINTGE, FA T TNVESDY A NPL &, I OfRHrad
DT DY A N[PLrad] DRI N 5.
[1712] PD=noro_pd.prime_dec(B,V|radical=1)$
[1713] PD[0] [0];
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1.2

1.2.

[x10,-x11,x12,x13,x14]
[1714] PD[1];
[-x03*x02%x01*x14*x20+x24*x02*%x01*x00*x13, . . .,x23*%x14-x24*x13]

B9 % BN

1 noro_pd.ideal_intersection

noro_pd.ideal_intersection(I1,I2,vars,ord[|mod=p])

A FT7IVIL 12 DIEH S %2FET 5.

return ZIHA Y A b

I

vars

ord

%18\ A b
25D A b
THIE e

o HMINBZYANII 212 DB Dord IZHTEH 7L TF—HEIZZR>TW5S,
o T 74 NTIHEMBURETEHELD, & 7Y a vmod=p WEE S N-5Epok Lk

1.2.

TOREZ1TS.

[1707] A=[j*h*xg*f*xexd*b, j*ixg*d*c*b, j*ixh*gkdxb, jxi*h*exb,i*e*xc*b,z]$
[1708] B=[a*d-j*c,bxc,d*e-f*gxh]$

[1709] V=[a,b,c,d,e,f,g,h,i,j,z]$

[1710] noro_pd.ideal_intersection(A,B,V,0);
[(j*hxg*xfxe~2xd"2-j*h~2xg ~2xf ~2xe*d) *b, j¥h*g*f*exd*bxa,
-jxhxgxfxexdxcxb, jxixhxgxfxexbxa, (-j*ixh*exd 2+j*i*xh~2*g*f*d)*b,
(—j*i*h*e”2xd+j*i*xh~2*g*xf*e)*b, - j*i*h*e*xd*b*a,-j*i*h*g*d*b*a,
jxi*gxd*cxb,ikexc*b,-z*xexd+zxh*g*f ,-z*c*xb,-z*d*a+z*j*c]

2 noro_pd.ideal_intersection_m

noro_pd.ideal_intersection_m(I1,I2,vars,ord[|mod=p])

A FT7IVIL 12 OIEH S %25ET 5.

return EZ2CEWV S
I ZIEX ) A b
vars 20 A b
ord g 7

2 37V 7 F =K T, 1 DERROMEEHNZL WG Znoro_pd. ideal _intersection
LV BHLGEDD 5.
REnzd YA MIERDOEBRZNBLT LB RO I L TF —HEIZAR 5T
QALY
T 7 AV b TIREBBUR LCERZD, A 7Y 3 Ymod=p MHEEI NG piik b
TOREZ1TS.
[1754] B=[z*j*ikexdxc*b+(z*ixh*g+z*]j*h)*f*xexd*c,...,zxj*e*xckb+d*z*xixh*kgxe*c]
[1755] V=[b,c,d,e,f,g,h,i,j,z]
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[1756] G=nd_gr(B,V,0,0)$

[1757] cputime(1)$

Osec(1.907e-06sec)

[1758] Il=noro_pd.ideal_intersection(G,G,V,0)$
0.316sec + gc : 0.012sec(0.3301sec)

[1759] I2=noro_pd.ideal_intersection_m(G,G,V,0)$
0.064sec + gc : 0.012sec(0.07933sec)

1.2.3 noro_pd.ideal_list_intersection

noro_pd.ideal_intersection(ilist,vars,ord[|mod=p])

AT T7NDY A Nilist DR OB Z2FHET 5.

return ZIHA ) A b
ilist ZIHAV A MDY A b
vars 2R A b

o EINZVANMIMBEHADI L TF—HKKIZIR>T VWD,
o T 7 A4 NTIIEMEBUAETEELD, A7V a vmod=p DEEI NG EpiK L
TOFEZITS.
[1709] PL=noro_pd.prime_dec(B,V|radical=1)$
[1710] Int=noro_pd.ideal_list_intersection(PL[0],V,0)$
[1711] gb_comp(Int,PL[1]);
1

1.2.4 noro_pd.colon

noro_pd.colon(I,f,vars[|mod=p])

Lf 25187 5.
return ZIHA Y X b
1 ZIHA Y A b
f ZIHA
vars R A

o BINBYANMILf OF LT F—RELIKIRS 72\,
o T 74 ) HNTIRAEHEMK ETHELD, 7Y a vmod=p BEEI NG piik b
TOFHRZ1TS.
[1640] B=[(x+y+z)~50, (x-y+z) "50]$
[1641] V=[x,y,z]$
[1642] noro_pd.colon(B,y~98,V);
[-x-z,-y]

1.2.5 noro_pd.ideal_colon

noro_pd.colon(I,J,vars[|mod=p])

L] 25189 5.
return ZIHA ) A b
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I ZIHA Y A b
J ZIHA Y A b
vars 28D A b

o RINBVANILIDI VT F—HEIZR>TWVWS.
o 774 ) N TIXEHEUR LTEEED, 4 7> 3 Ymod=p WEE S N HEpk Lk
TOFHEZTS.
[1640] B=[(x+y+z)~50, (x-y+z) ~50]$
[1641] V=[x,y,z]$
[1642] noro_pd.ideal_colon(B, [(x+y+z)~49, (x-y+z) "49],V);
[~y 49*x-z*y~49,-y~50,-x"2-2*%z*x+y~2-z"2]

1.2.6 noro_pd.sat

noro_pd.sat (I, f,vars[|mod=p])
I OFf IZ X % saturation ZFH 7 5.

return ZIHA Y A b
I ZIHA Y A b
f ZIHA

vars 2R A b

o BRINBVANMILIOZ VT F—HKEIZHR->TWD.
o T 74 NTIIHEMEBUAETEELD, A7V a3 vmod=p DEEI NG EpiK L
TOEFRZTS.
[1640] B=[(x+y+z)"50, (x-y+z)"50]$
[1641] V=[x,y,z]$
[1642] noro_pd.sat(B,y,V);
[1]

1.2.7 noro_pd.ideal_sat

noro_pd.ideal_sat(I,J,vars[|mod=p])

L] Z3HT 5.
return ZIHA Y A b
1 ZIHA Y A b
J ZIHEA Y A b
vars 2R A b

o BRENDYAMILIDT VT F —BRIZIH>TW\W5.
o T 74NV TIEEMHBUALTEERD, 7Y 3 Ymod=p BPHEE S NI Epik b
TOFEZITS.
[1640] B=[(x+y+z)"50, (x-y+z)"50]$
[1641] V=[x,y,z]$
[1642] noro_pd.ideal_sat(B, [(x+y+z) 49, (x-y+z)~49],V);
[1]
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1.2.8 noro_pd.init_pprocs

noro_pd.init_pprocs(m[lnox=1])
NWEIEA T 2 2 EHT 5.
return B A B
m EEEH
o NHGEIEIZHWS 720D 70X A (ox_asir) 2L, TOHESDY A+ %IKT.
o Z—ALT+4 L7 N)D asirrc’ iZload("noro_pd.rr")$ Z ANTEL T LT, ox_asir
DEHRF T ‘noro_pd.rr’ gl N, S EGEHREDOMERNTE 5.
o 47V avnox=1 WREINZGE, BE SN0 ArsOEEHIDZHD Y
1 ¥ RUDFD .
[1544] P=noro_pd.init_pprocs(6|nox=1)$
[1545] B=[x00%*x11-x01%x10,x01*x12-x02%x11,x02*x13-x03*x12,x03%x14-x04*x13,
x04%xx15-x05%x14 ,x05*%x16-x06*x15,x06%x17-x07*x16,-x11*x20+x21*x10,
-x21%x12+x22%x11,-x22*%x13+x23*x12,-x23*x14+x24*x13,-x24*x15+x25*%x14,
-x25*x16+x26%x15,-x26%x17+x27*x16]$
[1546] V=[x00,x01,x02,x03,x04,x05,x06,x07,x10,x11,x12,x13,x14,x15,x16,
x17,x20,x21,x22,x23,x24,x25,x26,x27]$
[1547] noro_pd.syci_dec(B,V|time=1)$
[total,205.581,ass,108.743,pd,31.582,is0,64.9081,int,11.7367,ext,96.8381]
[elapsed,206.177,ass,109.052,pd,31.679,1is0,65.0682,int,11.7853,ext,97.1254]
[1548] noro_pd.syci_dec(B,V|time=1,para=P)$
[total,30.0339,ass,29.5498,pd,23.7695,1i50,1.96412,int,3.32021,ext,0.48403]
[elapsed,79.0897,ass,62.5683,pd,26.0532,150,28.037,int,7.97536,ext,16.5214]
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