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1 #EFE /Ny 77— noro_pd.rr

D~ =a7 )L T, asir-contrib /3y 7 —VIZIUEREI T W5 | #EZZ /Ny r—V‘noro_pd.rr’
WZDWTRET 2. 2Dy r—V% 5 121%, £ 9 noro_pd.rr’ #U—R9 5.

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

ZDNR T =Y DEEEFECHTIZIE, £ Tooro_pd. ZEHHIZDITS.

1.1

1.1.

HER D

1 noro_pd.syci_dec

noro_pd.syci_dec(I,vars[|options])

AT 7V DEFGHELZ I iR%EFHET 5.

return  [QL(1),QL(2),..] %V AN, &QL(i) \&[[Q(i1),P(i1)],[(i2),P(i2)],...] 725V A}

I

vars

ZIHAD A
ZE580) Ak

options TOFHHSH.

A TFTIIV ODEREHER D R%E G T 5. ‘noro_pd.rr’ TEEINT WL LR
TUT) ZLIESYCI 7T AL EMIENS S DT, ‘primdec’ IZFEEINT WD
Shimoyama-Yokoyama (SY 73V X L) 2R L7-EDTH5.

A TT NI DN EHFEA T T IVERAss(I) ZIRD LD IZ531T5: A(l) 2MUNMIEERA T7
WERE U, Ass(DD35 A(1),...,A(i-1) 2R\ DO TH/NSE DREREAG) L T5.
SYCI 73V XA, A(i) i DN WIEIZFHEL DD, WInd 2 HRENEHET LT
NI AL THD. REHDHBIZBWTEIENTES. ZO5AE, 1 DNEZRITT
NVDAEFETETNT) ALeib. Al) ILETEMNERZS T7IVELORIGT R
IV RV THBHE N

HINZBWT, Q(ij) 1XI DPij-HEREITHY | Q(ij) BRMNI DEIEHER N RE 52 5.
B QL) XL Vi DA &% 525, FHZQL(1) XN a8 & Of/NMTEE A 77
WEREEZS. QL(1) DEBTDMA, 3 DOHDOEFZEL U TN EELE D,

F TV avass=1 DHREI NG E, QL(1) (2B Nd 1§53 Q(1j) D AUESE MK/ (AR HE
KL 72BN, QL(2) BABIZE LN Q(ij) XTI 05Nk w5, UL,
P(ij) &I DN EHREA TT7NTHY, P(ij) 2ENT ODNEFEA TTIVEEKOELGE 525
Z e RiEE NG .

T 74\ TIEABEIR ETORfEEFHE T, A7V 3 mod=p (p 1£30 Y FEAFN
DHEE) 215ET DL piilk ETORREGIR TS, 72720, p VNS VEZITIXIELL G
HTE0h, RV —T12M5. (p 235 i B s @R W THAS )

iso=n (nl% 0,1,2,3 DWTNH) Z2FHET DL, saturation FHED HENEDS. T74 )L
N Tldn=1 TH5.

AT avtime=1 #ETHL, iFEREHONREEXRTS.

7 7' a ¥ para=proclist Z {§E T 5 &, WAL EEH % 175 . proclistiZnoro_
pd.init_pprocs IZ&D I N7 L ADY AN THS.
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o ATV avi=1 BMEEINHE, AIHERRD F4 7V XL%E WS, T 74V Tl
Buchberger 7L 3) X L% HW5.

o F 7V avtrace=1 WIBEINGE, WTHERIRD trace 7V AL HWS. T 74 )
N Tl trace 72U @ Buchberger £721% F4 7)L3V X L% W5,

o ATV avintgb=1 BIREINIGE, RO T T IVOLEHRS%E, 2 DT DDA T 7
DB FHE DD KL & UTEET BB, RlE o fb@inos L 7 —&E% Gt
HT5. T7ANNTRIVTF—HERFHEETITHEY KT,

[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*%x13+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,x2372],

[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 DIRFEDHREA T TN fR%EFHTS.
return DA (B DML N TR 5)
I ZIHA) Ak
vars 228 Ak
options ANOELE TS
o TIHINNTIX, I DIREDZA TTINHRDIS DV AN [P(1),P(2),...] KT .
o A7V avindep=1 BERESNIGE, [[P(1),Y(1)],[P(2),Y(2)]....] ZE$. T T, Y(i)
EP3) (TR 2R A THS.
o A 7Y avradical=1 BIREINGE, AT T IVEADY ARPL &, I Dfifrad D
7 DY AN [PL,rad] BRI 5.

[1712] PD=noro_pd.prime_dec(B,V|radical=1)$
[1713] PD[0] [0];
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[x10,-x11,x12,x13,x14]
[1714] PD[1];
[-x03*x02%x01*x14*x20+x24*x02*%x01*x00*x13, . . .,x23*%x14-x24*x13]

1.2 B9 % B

1.2.1 noro_pd.ideal_intersection

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

A FTIVIL, 12 DIE %2 EHT 5.
return ZIHAD A

I ZIHAY) AR
vars 2R Ak
ord TEIE e

o BINDBVAMIIL &12 DIHEIBS Dord IZHT BTV T F —HIKIZIR> TS,
o TI7ANNTITEMHEUR ETEHELD, 7V avmod=p DEES NG Epiik ETD
AHRZLTD.

[1707] A=[j*h*xg*f*xexd*b, j*ixg*d*c*b, j*ixh*gkdxb, jxi*h*exb,i*e*c*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 ~2xex*d) *b, j¥h*g*f*exd*bxa,
-jxhxgxfxexdxcxb, jxixhxgxfxexbxa, (-j*ixh*e*xd 2+j*i*h~2*g*f*d)*Db,
(—j*i*h*e”2xd+j*i*xh~2*g*f*e)*b, - jri*h*e*xd*b*a,-j*i*h*g*d*b*a,
jxi*gxd*cxb,ixexc*b,-z*xexd+zxh*g*f ,-z*c*xb,-z*d*a+z*j*c]

1.2.2 noro_pd.ideal_intersection_m

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

A FT7IVIL, 12 DILEE D ZFHETS.

return ZIHA) A b
I ZIHX) A b
vars 880 Ak
ord g 7

I2 D3V TF—RIET, 11 DESRDIEED %\ N4 Znoro_pd.ideal _intersection
IV EEBIGED DD,
o KEINDY AMIMEID DEMREZPLT LS IE LD DIV 7 F —FRIT 2> TV
QNN
o T AN TIXAEHEBUR LTEHERD, A7V 3 mod=p BHEES NHE ik ETD
AEE1TS.
[1754] B=[z*j*ikexdxc*b+(z*ix*h*g+z+*]j*h)*f*xexd*c, ... ,z*xj*e*xckb+d*z*ixhkgrexc]
[1755] V=[b,c,d,e,f,g,h,i,],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 T NDY Abilist DR OIEIRN % FHHT 5.
return ZIHAY A b
ilist ZIHAY A DY A
vars 228 Ak
o BEINBHYAMIIE LD DIV T F—RIKITIR>T NS,
o T 74N TIFEHBUR LCEHEZD, X 7Y 3 v mod=p MREI NG EpiR ETO
AHRE1TD.
[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 23R $5.
return ZIHAY A b
1 ZIHAY A+
f ZIHA
vars ZZH0) A

o EIXNBYANMILf DTV TF—HEL RS,
o T 74V TIFEBEBUA LTHELD, 47> a3 mod=p BEES W= 5Epilk ETD
FEETD.
[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])

IJ #5tRE 9 5.
return ZIHAD A
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I %2 IHAD A
J Z A A
vars ) A

o BINDYAMILIDI L TF—EJKIZIRo>T W5,
o T 74NV TIFEIEBUAR LT, A 7Y 3 mod=p DEEI N Eprifk ETD
AHEEATD.
[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 DOf 12X 5 saturation Z5HH T 5.

return % I A b
I ZIHAY A b
f ZIHA

vars Z2H0) A

o BRINBYANMILIDT VT F—HEIZIR>T WD,
o T 74N TIIEHEBUL ETEELD, 7> amod=p DBEEI NG Ep R ETD
FHEELITD.
[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] 25835,
return % I A b
I LI A b
J ZIHA Ak
vars ZH0) A

o BINDYAMILIDT VT F—HEIZR>T WD,
o T7ANMTITEMHEUR ETEHELD, &7V avmod=p DEES NG Epiik ETD
FHEELTD.
[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])
SEEEHA O A2 EET 5.
return BB A b
m EEE
o NHGEIHEIZHWA 72D T UL X (ox_asir)Z EIL, TDHFZDY AN %KY
o "—ALT14VLZNMN) D . asirrc’ iZload("noro_pd.rr")$ # ANTHL Z & T, ox_asir
DFEIRFIZ ‘noro_pd.rr’ D EnAAE N, S HGIHE D[N TE 5.
o A7V avnox=1 BREINGE, BEIINW/-7 02 A005 OEHEIDZdDT 1 v
R D3EDZR .
[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,is0,1.96412,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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