Jubgdod . gttt

U0 00 @duoooooooooonb -JST CREST)
OO0 g @ooobobgd -JSTCREST)

Oo21090d 100

1 J0oooogooogd

1.1 VMware Player [ J [ VMware Fusion J J OO 00O 0O
1.1.1 VMwarePlayer 1 0000 OO

Windows O 0O 0O, VMware Player (U 0) OO0, D0 0O0O0OOODO. Google 0 VMware
Player 0 D000, 000000000000.000093000253000.0000
O,email 00 00O0O0OOOOOODO,00000000,0000000 emailldO0000O
0dddddoo.0ddoooooooboboobobooooooooooon.

1.1.2 VMwareFusion O OO QO OO0

Intel Mac O OO, VMware Fusion (D OO O O0O0O)OOO,00000000.00000
gboooda,bbobugoobbooad.

1.2 00O0O0O0OOOoOo0ogod

000000, KNOPPIX/Math DVD OO ISO OO O O (knxm2008n-kobe.iso; 4GB) I,
O000000 (math2008n-crest OO O)OO0OO. ISOO0OO0OO 4GBOODOOMO
O0do.0doooodn,WindowsDOOOOO exe OO O (math2008n-crest.exe
160MB) 0 00 Mac O zipd O OO (math2008n-crest.zip; 240MB) OO0 0 0.

000 HDDOOOOOOOOOOOO0O0OOooO,0b0d00ooodn FAT320000
O0.00,WindowsD C:O0000000O0OOO0O,FAT32000000.0000,00 HDD
O26GBUO0O0O0OOOO0O0OOO math2008n-crest-2G.exe 00 math2008n-crest-2G.zip
oooooooag.

I.0boogoobood

OO0 DvD,USBUOOO,SDUOOO,USBOUOOODO HDDOOODOO,0D00OoOoOn
Ooodbo pCO HDDOODOOOODOOODDOO.0DOOODDOODOOD,O
gooboooooboooonon.

2. 1ISo000goooo

gboo,gdbobobbooogbo,ogobbbooobooboboooa.



1.3 0000o0oOoo

OO0000b000b000 math2008n.vmx U0 00000000000 0.0000000
OsiMBOO0OO0OOOOOOLOO,00b0b00o0b0b000bd, math2008n-256M. vimx [
OO0000000. VMware Player->U 0000000000 MacOUOODOODOO->0
hHouooobbooogbooboooobob.bbooooboboboooobob,oobn
gbooog.

14 0O00O0OO0O

0000000000000 0000000D0O0.000000000000,, Windows OO
OMacOO,00000000000D0O00O00O0O00O0O0, VMware Player->000000
MacOOO OOODO->000000)00000D0DOO00O0O0O,000000000O0O
0000000000 0.0000,000000000D000000 Mount Shared Folder
O00000,0000000 shared_folderOJO0 000000000 0O0OOO.O00003
OO0 KNOPPIXOOOOODODODOOOOODD,000000DODODO0O000ooDooO
0000000000.0000000.000 /mnt/hgfs/shared_folder 00 0. 00O
Oo00o00000pooooooooooog.

Mac OOO,0000000O0DOODOODOOOOO,00000O0O0O00DO0O0ODOOOO
Oddd. 0odoo,0ddodddoooooooooooooo,o0onoooo0o0o00
shared_folder 0 OO0 QO 0O.

1.5 suspend, resume

O000000D0O00Ox 00000, 00000000 bgn suspendd0O0O0O.O0O
000, 000d00bodobo0ooboooooooooboo.oooooOo,o00oooon
000, 0000000d0d00ooooobooooobooD.o0ooo,vmx00000D0DO0O0O
000000, resume 0 O.

1.6 JOODDODOOO

0000 ->Confugure->Configure Printer 10O OO0, 0000000000000
dooooo.pSO0000O0000O0OOOOOOOOOODOO.

I.00->000boy/bbo0oon
2. 000000b0bbo0ooob pD0O0O00ogn

3.LpDO0O0O0ODOO0ODOO0ODOOO,0b000bOO0
OO0O00oo0bOBO 4000000000
OO0 : p-418.math.kobe-u.ac. jp
000 : PS_DUP

4. 000000000 Postscript 0 OO OO0



5.0000000->00
Page Size: A4
Double-Sided Printing: Long Edge

Miscellaneous->GhostScript pre-filtering: Convert to PS level2
6. OO OUOOODOOO
p-41800 00 00.

ooOobD0O,lpr -Pp-418 ... 00000000O0D0OO0O.

1.7 D0ODOOOOOOO0O0000Oogn

Dobogbbobobooob,0obobbobogbodboobol. /usr/share/doc
g, 0gggbooboogoobbooogbb.bb,odboboibd /usr/local/Math-jall
Oo0oodgb,00b0b00knoppix-math0000000000.0000000000
Ooobobooobobg,oo0bobob Math-Doc-Search DD OO, 00000000O0O
Oboooboobobd.0ooo0bodo, Math-Doc-Search DO 0O O, Query OO OO0
gobokyoboooooooobuoobg.

2 Macaulay2 1000 dgooooooog

2.1 Macaulay2 00 0[O
211 0O0O0OO

e VxUDDO,O0O00O KNOPPIX-Math-Start 0 00 0 00O

Konsole 1 0 00,0000 Macaulay2 D OO OO . (emacs) DO O O emacs U 0O 0O OO
OO0 Macaulay2 DO OO 0. gettingstarted I D O 00000 O0OOOOO.

e JODODDOODND (KonsoleO )OO OOd.

OO00OO0bOooO000O0obOobO0obOobooooOooDooDoMmOoooooo,b0o0bO
0000000 Macaulay2 D OO OO,

212 0O000O,00000
0000 viewHelp OO ODOOO,00ooooooo. oo,
Macaulay 2 -> getting started -> a first Macaulay 2 session

oboooobodbbuooobboobb.0buobobibf,index0 00000000
go.

213 00O0OO0OOOOO
00000000 lead, DO OOOOODODOO loadPackage U [0

3



22 OJUO0O0Ooooooao
221 0O0OO0O0OOOOOOOODOOD

Macaulay2 00,0 0000000000000 00.000000,00000 Q00
0F,=Z/pZ0 zz/p00000000.000000000000000,000000
000000000000 00000000.00000000000000000000
00,000000000000,000000000000000000,0000000
000 map0000)0D000O0.

- 0000000000000 ~

il : R=QQ[x,y,z];
i2 @ f=(x+y+z) 2
2 2 2
02 = X + 2X*Yy +y + 2X¥z + 2y*z + z
o2 : R
i3 : g=y+u
stdio:3:4:(1):[0]: error: no method for binary operator + applied to

objects:
- y (of class R)
__ + u (of class Symbol)

i4 : S=QQ[x,y,z,u]

i5 : f+u

stdio:5:2:(1):[0]: error: expected pair to have a method for ’+’
i6 : h=(map(S,R))(H);

i7 : h+u
2 2 2
07 = X + 2X*Y +y + 2X*z + 2y*z + z + u
o7 : S
N J
222 000

0000000000 000000000.000000000000000000,00
O0000000000000 MonomialOorder OO OO OOO0O.00000O0000O0O.
e JODOODO
O :QQ[x,y,z,MonomialOrder=>Lex]
O000,x>y>zO0000000O0D0OOO0O0OOOODOOOOOO.

e IO0ODOOODO
a:.zz/37[x,y,z,u,v,MonomialOrder=>{2,3}]

o000, {xy}>{zuyvi0, 0000000000 0000O0DO0O000O0O00O0O0O0
gboobooogoobooa.



O0000000 Macaulay2 O O lead monomial U O 0 0, leadMonomial D O OO OO. O
O000O leadCoefficient, I IO OOOOO leadTermO OO DO DO DO.

23 0JO0OOoOoooboood

OoobO,00b00b0bo0b0boboobobobobooobOob. Macaulay2 00O 0O
OO0o0O000 ideal(py,...,p) 0 00. 00000000 gbO0O0O.0000,000000
ooboobobobobobobobol1gboobo.oobooboobooboobooo
OO00O0boO0.00b00gensO0O0on(moooo)yobooooonog.

OoOd0,cycic-700000O00OO0OOO0OOOO0ODOOODOODOOO.ODO0ODOOO
oooobooooooboobobobobobob,0oboboobobobOoboobogoon
OoOoo0bdd.gensd 000000 Ix20900 gUOOO0oOnOoo.oooobooon,
g_id0ooooogo.iboboboobobooooon.

s Macaulay2 0 0 OO0 OO0 OOOOO ~

il : R=QQ[c®,cl,c2,c3,c4,c5,cb];

i2 : I=ideal(c6*c5*c4*c3*c2*cl*cO®-1,...
02 : Ideal of R

i3 : G=gb I;

i4 : g=gens G;

1 209
04 : Matrix R <--- R
i5 : g_0
o5 = | cO+cl+c2+c3+c4+c5+ch |
1
\‘05 : R )

24 0JO00O0OOO
241 00OUOO0ODOODOODO

O0000IcRR=K[x,....,x,) 00000000 GOOO0OO0D0 100000000
00 in)00000.R/I0GOODD0DO0DON0D0N0NDNO MO KOOOODO. MOO
000000 (standard monomial) 0 00 . 00000,00 /0000000000 JOO
00000.0000,00000000000000,0000000000000000
00000000 JO0O0O00./000000000000,000000000000.
O00R/JO Q-000000 basisO0000000. dimgR/J =dimgR/IOD0D0, 000
0,k 0000 /0000000000000000.



r Macaulay2 D O 00O OO0 OOO0OOO0OOOO N

il : R=QQ[x,y,z];
i2 : I=ideal(x"2%y"2-z2"2,x"3-y*z"2,x"2%z"4-y"2);
02 : Ideal of R
i3 : J=ideal leadTerm I
3 22 32 5 6 24
o3 =ideal x , XYy , vz ,VY, 2 ,X2z)
03 : Ideal of R

i4 : dim I
04 =0
i5 : S=R/]
o5 =S

05 : QuotientRing
i6 : basis S
06 = | 1 x x2 X2y x2yz x2yz2 x2yz3 x2z x2z2 x2z3 Xy Xy2 Xy3 xy4

v4 y4z y3z y2z y2z2 y2z3 y2z4 y2z5 yz yz2 yz3 yz4 yz5 z z2 z3 z4 z5 |
1 52
o5 : Matrix § <--- 'S

N J

242 0J0O0O0OO0ODOOO

Macaulay2 O 0O, 00000000000 O0OOOOO@ObCOOoOO,0b0o0obOoOon
obobO)obooobobobobooboob.bobboboobooboob.

e remainder(f,g): fU0 g0 O0O0ODODO rOOO.
e quotient(f,g): fU g0 UOUO0OO ¢gODODO.

e quotientRemainder(f,g): fU g0 0000 ¢, 00 rdOO sequence (¢, r) 0O O.

00 f000,g0000000000000000.¢00000000000,00 00
000000000.¢000000,g9+r=f0000¢r000000.000 ¢g0O0
0000000000000000000,qg++q=0000 g,....q 0000
O000000000.000000000000000,00007,J00007cJO00
0000.000,/000000000000000G600000000,/000000
00000000 00000000000 0DON0ODOONog.



e ggooboood ~

il : R=QQ[x,y,z];
i2 : I=ideal(x"4%*y 242" 2-4%x*y"3%z-2%y 5%z X" 242%x*y " 2+y"4);
02 : Ideal of R
i3 : G=gb I;
i4 : g=gens G;
1 3
04 : Matrix R <--- R
i5 : f=y*z-x"3;
i6 : remainder(matrix{{f}},G)
06 = | -x3+yz |
1 1
06 : Matrix R <--- R
i7 : remainder(matrix{{f"2}},G)
07 = | 2x2y3z+2x3yz+2y2z2+2xz2 |
1 1
o7 : Matrix R <--- R
i8 : remainder(matrix{{£f°3}},G)
o8 =0
1 1
o8 : Matrix R <--- R
i9 : gr=quotientRemainder(matrix{{f"3}},9);
09 : Sequence
i10 : gq=qr_0;

3 1
0l0® : Matrix R <--- R
ill : g*q
oll = | -x9+3x6yz-3x3y2z2+y3z3 |

1 1
oll : Matrix R <--- R
il2 : g*q-£f"3

12 = 0
O y

00000,0000171000 f /2, £00000000,A4e/000000.f0G0O
00000000000.000000004¢0GO00000000000, fA=g000
0000.000000 f¢l00 ffel000.000 feVIOOOOO0OOOOO0.00
00000,f¢ VIDOOOOOOOOO. feVIOOOOO 244000000.

243 00O

100000 K[Z1Z=XuY,XnYy=0)0OOOOo4ooooO,y=InKY]OOOO
U, X>YUOUOoOooobod <gugborogobbobibod el Gy=6nK[Y)O
Obooobooo.gbb,6yD O <y=<<kmUbOooooooooboobOoobD. oD
gboogdbbogbbogbobo, bbb, ouobboboboobboobn



000.6000000 Gy000000 selectInSubring 0000,

00000 INQZl000D0NDNONDNODND. {xny > {70, 000000000000
00000000000000000000000000 GOO000000,000 z00
00000000 GOO00000 G;00000. selectInSubring(i,m)0,00 mO 0O
i00@0000i>H000000000000000000000000000000

ao.
dobodoooooooooboooao ~
il : R=QQ[x,y,z,MonomialOrder=>{2,1}];
i2 : I=ideal(x"2-z,x*y-1,x"3-x"2%y-x"2-1);
02 : Ideal of R
i3 : G=gens gb I;
1 3
03 : Matrix R <--- R
i4 : Gz=selectInSubring(1l,G)
04 = | z3-3z2-z-1 |
\_ J

244 O00O0O0O0OOOOO,00000, sataration, radical 0 0 0O 0O 0O 0O O

O00000000,00000,saturation, fe VIDODOODODOOOOOOOODOOOO
O00.R=K[x,....,x,]000.

000000000
RODODOO I=(f,....f0.J={g,...,e)000,: 0000000000

INJ=fi,... . thh(1=Dg....(1=Dg) N R

oo, 0b000dobb Kx,...,xt]0000. 000, 000000000000
gboobooaon.

goooo

1
RDDDDDLJDDDI:J:ULNCHDDD.J:@M”$»DDIJ:(WL

i=1
(¢h000.1: ()0 1:g000.1:g=UnN{g)/g000.000,In{(g)00000

OO0 gOhuoobooboobobooboobob.bob,r-Jogbooboobg
ooooog.

saturation

0 !
RDDDDDLJDDDI:F:LJhJ%DDD.J:@M“gQDDIJ:(XL
m=1 i=1

(g))D000.1: ()0 T:¢°000.1:¢°=U+{tg-1)NROOD.00000O
000000 K[x,...,x,]0000.000 satwration 0000000000000
0o.



e feVIOOO (radical D000 O00DDODO)

Macaulay2 00O OO, 0000 L, D,..

K[)Cl,. .

ROOOOO L feROODO, fe VIe I+(f-1)=K[x,..
Lx, 10 I+¢f-1)0(@00000000)0000000000 {13000
00000000, feVIODODOOOODOOOOOODOODOOOOOOOOO.

SX, 1000 I+(f-1) =

000000 intersect(/4,5,...), 0000 I,J

Oo00oooooooI:J0d quotient(d,J), saturation / : J® 0 saturate(/,/)0 00000

od.
e ogoooooo ~
il : R=QQ[x,y];
i2 : I=ideal(x"4-y"5,x"3-y"7);
02 : Ideal of R
i3 : Il=quotient(I,x)
5 4 32 2 7 23
03 =ideal (¥ -x, Xy -X, X -XY)
03 : Ideal of R
i4 : I2=quotient(I,x"2)
2 2 5 4 6 3
04 = ideal xy -x, 9y -X, X - X*y)
04 : Ideal of R
i5 : I3=quotient(I,x"3)
2 5 4 5 3
o5 = ideal (x*y -1,y -x, X -Y)
o5 : Ideal of R
i6 : Id4=quotient(I,x"4)
2 5 4
06 = ideal (x*y -1,y -x)
06 : Ideal of R
i7 : J=saturate(I,x)
2 5 4 5 3
o7 = ideal (x*y -1,y -X, X -Y)
o7 : Ideal of R
i8 : I3==I14
08 = true
i9 : I2==I3
\\09 = false ,

0000,2420000000 feVI0000,00000000000000000.
O0000000 {1000, feVioooooO.



r radical OO OQOOOO0O ~
il : R=QQ[t,x,y,z];
i2 : I=ideal(x"4%*y 242" 2-4%x*y"3%z-2%y 5%z X" 242%x*y " 2+y"4);
02 : Ideal of R
i3 : f=y*z-x"3;
i4 : gens gb (I+ideal(t*£f-1))
o4 = | 1|

3 Asir 00000 oooonon
3.1 Asir00O0Q00

311 0000

e VxUDODOO,O0DO0O KNOPPIX-Math-Start 0 0 0 0 O 0.
(openxm) 0000000, 00000000000000000000000DODO0OO.

e UUOOOOOOOOODODO.
Asr 000000000000 0000Db00000, openzxm fep asirJO 00,

312 00O0,00000

0000 help("function") DU OD. 00000000 O0OOODO Math-Doc-Search [
UO0O,helphQ UODOO0OO0DOO0OOOO0OOO HTMLOOOODOOODOOOOOOOO
goo.

313 00Oooooogo

O0000 lecadDOODODO. OOODO ASIRLOADPATHU O D OO DOODOODODOO
gb.0bboo,0b0bbdopenzxm envU OO0 O0OOOO0OOODOODO.

32 OJO00ooooond
321 000000

Asr 00 gogooooobooboobooo,0oooooo,boo,@oboobob)yboo
gboogoobogbbdoa.ogobuogbbodgbboobog,bogboooboooon
gbbbbooooobbobbooooobbbboood.boooobbbooooobbn
gb.gdob,ggobobobo,gogbobbbuooobbobuooooboboooooobon
gbbogdgbbo.bog,ogobboodobb,obbboobobbooobobaadd,
gobboobboodoooo.goo,bbobboodoogooboboobbooooooaon,
gbbboodgobbbodoaa,bbuooaobbbdooda,boooobbbooaob.
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goooon
[1518] F:(x+y+z) 2 ;

X 2+ (2¥y+2%z) *x+y " 242%z*y+z" 2

[1519] G=F+u;

X2+ (2*y+2%2) *x+y " 2+2%z%y+z" 2+u

ooooobobobob,Aasrd0ooooobobobobobobooboo.oboo
go,gbbdg,buogbobudabbuodgbbodbboobooo,gob,oboboabon
gboobogo.bugdo,bugooboobogooboobo,gboboooooobon
oboboobooboo.0oobooboob.Asrdogo,0b0bo0obooon
gbooobodg,bpbogggboboooobobuooobbo.obbboooboooo.

322 0O0OO

Asir 00000,000000000000000000000. 000000000
00000000000. 0000000000000000000000000000
000000000.000,00000 [(by,zuv,wl 00000000, ¥y zulvew’ O
(a,b,c,d,e, )000000.n000000000000000000,000000000
oooooo.

e OOUOOOO
ooogooboo.oboobooob,1obooboboo,2bgooboobo. g
gboo,gdbobobogoobobobuoooobbboooboobobooon.

e OO OOOODO

[0y, m],[02,m],...,[0,n]] 00000000000000.000,0000000
00 nyng,...,my(m+--+m=n)0000000000,;000000000000
00 0, 00000000000.000000,1000000000,000000
000000.00000000 [[0,7,],[0,7,]]00000,000 » 0000000
000000000ooon.

e UUOOOOOO

mxnO00OO0D0O MOOOOD.000,000000ce=(en....ex) f=fisrsf) O
00

e>feMe-HO0UOUODUOODOODOO

gbbobuodgb.Mmooooobooogn,

- DO00000 edD0O Me=0oe=0
- pooobbOoboooboobd

gbobobuoogoobbbooooo,uoooobobobooobboboooon.
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Oo0odd,dpordd0d000d0. 000000000 OOO0OOODOOOOOn.
e ogooooogo

[1532] F=x"2*y+y 3*z+x*z+x+1;

y*x"2+(z+1) *x+z*%y " 3+1

[1533] dp_ord(®)$

[1534] DF®=dp_ptod(F,[x,y,z]);

(1)*<<0,3,1I>>+(1)*<<2,1,0>>+(1)*<<1,0, 1>>+(1) *<<1,0,0>>+(1) *<<0,0,0>>

[1535] dp_ord(2)$

[1536] DF2=dp_ptod(F, [x,vy,z]);

(1)*<<2,1,0>>+(1)*<<1,0,1>>+(1)*<<1,0,0>>+(1) *<<0,3, 1>>+(1) *<<0,0,0>>

[1537] G=F+u;

y*x"24+(z+1) *x+z*y " 3+u+1

[1538] DG=dp_ptod(G, [u,x,y,z]);

(1)*<<1,0,0,0>>+(1)%<<0,2,1,0>>+(1)*<<0,1,0,1>>+(1)*<<0,1,0,0>>

+(1)*<<0,0,3,1>>+(1)*%<<0,0,0,0>>

[1539] dp_ht(DG);

(1)*<<1,0,0,0>>
N J
0do0ooo,0dd rF,cUl0O00O0O0OUOO0OooobOg. dp_ord(®) OO0 DFO O OO
Jdoodoodood,dp_ord2) 000 DFR2OOD0OOOOOOOO.O00O,DGH,uldOn
0ooooooono,<1,e,0,0>>000000000.dp_ht 0000 (00O 1),dp_hc O
Oo0dd,dp_m0000000dooogd.(@uodboodooooooooooooon
g, 0000000000, 000000 o,bboooo o
O00D0000000.Macaulay2 0 OO0, 0000000000000O00OO.

33 dodoooooon

goob,dgooobbbbbobbobbbbooboudgoooooo.bbbbobobobo
goboobbggrdddbbobbodddgrddbbboogooonb. 0dd, KNOP-
PIXMathOOODOOOOODOOooOOooOOooOO,00b0bobooboboboobobg
gooboo.
Asr00,0000000000000DO0DO0ODO.0000b00b0bOobOoboOobon
googgoob.bogoboogobuogbbodbboobooobuoob,oobooon
gbobbbooooobbbboooobbbooodgbo.oooobbobooooobon
uo.

e nd_gr(Plist, Vlist, Char, Ord)

PhistUDUO0O0OOO0OO0OO0OO0OOOO0ODOOOO.00000 Vise, UOO0O Oord000O0O0
Doboboooobooboboodprhisndoboooooobobod. Char=0
DO0O0000b00,Char 000000000 Faey DOODOO.0000000O00
goood.

e nd_gr_trace(Plist, Vlist, Homo, Prime, Ord)

12



gbooggbboggbooobbogbb,0oboogbooboobooooboon
gbboooodgbobobooodoabn.

PhistUDOOODOOODDOODOOOODOOO.O0bO00 Viise,JODOO Ord000O0
OOo0bO0bOobooboooboobobopasny000b0ObOOoooooobOn. Prime
D100bo0boog.(obuooboobuobobobodby)yHome D 1000,0000
booboddd.Hemo O DOOO0OOODLOOOOOODO.ODODOOOOO
Dooogob,oo0boobbooboobobodb,Home=1000000000
O00. Macanlay2 D00 OO0 O0DOOOOO0O0ODOOOOO, 0000000000
D000, Macaulay2 U D OO DOO0O00OO0DOODODOODOOOOOO0OY

s Asr OO DOOO0Oooood ~

[1517] load("cyclic")$
[1527] C=cyclic(7);
[c6%c5*c4*c3*c2*cl*cO-1,...]
[1528] V=vars(O);
[c®,cl,c2,c3,c4,c5,cH]
[1529] nd_gr(C,V,31991,0)%

2.016sec + gc : 0.072sec(2.089sec)
[1530] nd_gr(C,vV,0,0)$
Gooooono)

[1530] G=nd_gr_trace(C,V,1,1,0)%

19.54sec + gc : 5.428sec(25.02sec)

[1531] G[O];
(((238539226659020007130662*c6*c4-282765997082979724500242*c5"2-. ..
[1532] length(G®);

209
N J

00000,00000000000 cyclic:70000000000000000000
0000 Faee 00000000000000.00000, Intel Xeon X5470 (3.33GHz) [
000000 @000).000nd_gr000000000,2000000000,000
00000000 Q000 nd_gr)0,000000000000000000000.00
0,nd_gr_trace ] Homo=1000000,25000000000.0000000,00
000000000,00000000000000,Heme=1000000000000.

000000000,0000000000000000000000000.000 G
0;000000G[HGD000000)000000.

34 OJUOoood
341 00O0O0OO0OOOOOOOO

Asr 00000 bOO0Oooobooobo,0oobobooobooobo,oboooo
obobboboo.oboooboa,bobbobobobb0dpptodl0OOOOO0,
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dp_ht OO0 O0O000O000OO0O0O0OO0OO0OOOO.O000,000 dp_dtopd 00O
Jddddooooboooodooo.oo,o0000odd,dpmbase0 00, 00000
gooooooad.
e Asir 00000000000 OOOO ~

[1517] B=[x"2*y"2-z"2,x"3-y*2"2,x 2%z 4-y"2];

[y 2*%x"2-2"2,x"3-z2"2%y,z"4%x"2-y 2]

[1518] V=[x,y,z]$

[1519] G=nd_gr(B,V,0,0);

[z74*x"2-y"2,-y 442" 6,-y 2%xX+y"5,-2"2%x+2" 2%y 3,y " 2%x"2-2"2,x"3-2"2%y]

[1520] D=map(dp_ptod,G,V)$ H=map(dp_ht,D)$

[1521] [1522] map(dp_dtop,H,V);

[z74*x72,276,y"5,2"2%y"3,y"2%x"2,x" 3]

[1523] map(dp_dtop,dp_mbase(H),V);

[z"5*y"2%x,z 4%y " 2%x,2"5%y*x,z2 5%y 2,z*y"4%x,z"3*y*x"2,...]

[1524] length(@@);

2
L Y,

342 0000

O00ooddbooooooooooooobodooo0oobod ponfd 00 p_true_nf
000.000,000000000,0000000000,000000000000A0
O.000, krum,den)] OO0 O00000. num 0 ponf 000000, num/den 0000 0O
oo.

s gooo ~
[1517] B=[u2*u®-2*u2+3, (2*ul-1)*u®”2-ud-2*u2,2*ul”"3+u2+41$%
[1518] V=[u®,ul,u2]$
[1519] G=nd_gr(B,V,0,0);
[10%u2"4+126*u2"3+637*u2"2+(586*ul-907)*u2-816*ud® " 2-588*ud®-216*ul”"2-...]
[1520] Q=p_nf(u®~5+ul”5+u2°5,G,V,0);
2851262910*u2"3+30078832770%u2"2+(22194374760%ul-21995962245) *u2-...
[1521] QR=p_true_nf(u®"5+ul”5+u2”5,G,V,0);
[2851262910*u2”3+30078832770%u2"2+(22194374760*ul-...,35373600]

343 00O

24300000000,K[ZlZz=XvY, XnY=0U0OOOOo/g0oooogooo0O
U Ly=InKY]OOOODOoOOoOoOoOoooooooooooooooooo.bbooboooo
UbOO0b000b0 nd_gr_traceJ 000000000 DOODOOODOO.7O00O0ODOOOO
gobobbuod cud n,dobbbodd gyuooobbn,elimination( 0000
primdecmod D00 O0OD0OO0OOO0OOODODOOOO)YDODO.

goood,p000dobbudd wo,ul}>>{w2}00000OO0OOOOOO0O0OO
O000,elimination0 00 x2000000000000000O0O.
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e ggooboood ~

[1518] load("primdec_mod")$

[1664] B=[u2*u®-2*u2+3, (2*ul-1)*u®”"2-u®-2*u2,2*ul”3+u2+4]1$%

[1665] V=[u®,ul,u2]$

[1666] Gl=nd_gr_trace(B,V,1,1,[[0,2],[0,1]11)$

[1667] elimination(G1l, [u2]);
[8*u279+72%u2"8+292*%u2"7-2036*u2"6-198*%u2" 5+20682*u2"4-57429*u2"3+...]

344 U0OODOOODOO

00000000000,00000000000000000 InK[zZ]000000.0
000000000000 000000000,/00000000000,0000000
0000 INK[z7]0000000000000000000.gr00000000 minipoly
0,0000000000000000007000000 fO000,m(f)el000000
0000000000000 mODOOOO.

00000,00000000000000 katsura—70000,47 0000000
minipoly 00000000, minipoly 0000,000 (G,V,000,0000000000
0,,70,00000000000000,:0,00000000000000.00000
0,v00O0OO0OOOO0ODO0O0OO0O00O0000.0000,0000000000000000
0000,00000000000.

- 00000000 ~

[1518] load("katsura")$

[1522] B=katsura(7)$

[1523] V=[u®,ul,u2,u3,ud4,u5,ub,u7]$
[1524] G=nd_gr_trace(B,V,1,1,0)$%
[1525] minipoly(G,V,0,u7,t)$

[1526] deg(@@,t);

128
N J

345 000LDOOOoOOoOoOoODO

gboogobogobooo,ggb,gbobuoobboobobuoobbuoobbuoann
OO0O00O00oo0boono,dbdl Buchberger U0 D ODDOUOOOODOOODOODOODODOOO
gbobobo.bobbouodgo,buooobbbuooobboboooobbbo,obbn
I A A O 6
gr00000000 tolexU, 0000000000000 O0O00O00O00O0O0OOODODOAO,
googobogbobogbobooboooboo.ogboo,bboobooobooon
Ob00.00b00katsuwra-7000000000000000DO0O000O00O0O0O0O00O0O0OO
U0.000 nd_gr_trace 00 UOO0OO0ODOOOO0OOODO, 000000000000
gboboobooooboo.
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gobobooooboboboooobobobooodn

[1524] G=nd_gr_trace(katsura(7),V=[u®,ul,u2,u3,us4,u5,u6,u7],1,1,0)9%
2.676sec + gc : 1.356sec(4.032sec)

[1525] G2=tolex(G,V,0,V)$

279.5sec + gc : 57.68sec(337.5sec)

346 UDOOOOO

Oooboooob,bobd0,sawration OO OO0O0OO, 000000000000
gboogdbbodgb,gobogboodobooobb,obboobboobboabb
oboooboooo,boobooboobo.0bog0b 2440000,

4 0000

oogbobgbooobo,obobobobobobobobobooo,bobobod
oboobooobo.goobobboobooboobuooboon.,

1. 00000000000, Macaulay2, Asir OO0 QOO0 OOOoOO.

(@ 000000000000.
() 0OODDODOO.
() 00000000000.

2. Qlx,y,zl 00000 I={(2+z,xy+y*+z,x2—y =292,y +3y*z+ 22), J = (x> + z, xy +
V+z,x—y)y000000000.

3. fi = 3x%y22+3z+(=2x+2)y+2x, fo = 3y +(=xy*+2)z—2y*+2y, f3 = xy° 7 —2y2 —z-2y+x?
D00, I={i. /) cQlxyzl000.
() dm/=000000.
(b) dimg Q[x,y,z]/I0000O.
010 x>y>zO00O0DO0ODO0OD0OO0OO0D0OD0O00O0O {go(z),x—g1(3),y— ()}
Ooooooooooooog.

4. i=xX+y"+22-9, 6 =3x2-yz f=x2-2*+2000,f/=fH==00000
(x,y,peC*000000.

5.0=35,8=5000.
(@ ao+p0 QULOOODOODOODOO.

b ;5 0epO00000000000.

6. (AsrU 000000 bO0oboooboobO)oboobbobo,b0dbd, saturation
ODO00000radical OO OOOO0ODOOODOOODOODDOO.
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