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Maxima

Maxima 00 000000000000000. (Todo: Maxima O Macsyma 000 . 000, O
00000000000, Maxima 0000000000000000,00000000000
000000000.0000000000000000.

wix 00 000000000000 maxima 00000, (000 xmaxima (GUILO ))

( maxima )

Maxima 000000,

A:matrix([0,1],[1,11);

A.A;
A~"100;
A""-1;

00000, Maxima 00000 wnix 000000000 (000000)00000 [ctrl 4{D]
000 quit(); 00000. 00000 maxima 0000000, “0000000000007 O
O0. 000000000 wmix 00000000000 ‘0000000000007 00000
D000000000. 000 enter 0000000000000000. 00000000000
00 delete 00000000,

000000000000 0000,000000000000000000000000000
D0D0000. EXOO0O00000000000000000000000000000000
00 test.txt 000000000, maxima 0000000000000000000000O0DO.

[ batch("test.txt"); ]

Maxima 00000000000 KNOPPIX/Math D000000000000000000
2], 3] 0DOO.

“100000000000” 00000000000000000000000,000000
00 GUIDODOOO0OOD000. 000000000000000000000,0000000
00000000000, 00000000000000000000000000

Maxima 0000 xmaxima 000000 GUIOOOOODO00000O0O0. 000000000
00.0000 GUIDOOD000000000000000.

1. texmacs 00O OO ’insert ‘, session ‘, ’maxima 0 maxima O 0O0O. googon.
[shift [H{enter| 0000000000000 0OOOO0.

2. sage_maxima [0 maxima [0 sage-notebook 00O 0O0O.

gbooobooboobgoobobboobooboobooboooboobon.
booobooooboboooooboooobooboooboooboon.

()
2 ()
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A:matrix([0,1],[1,1]1);
B:matrix([1], [2]);
A.B;

2?2 22

ogd
(=) () (=D (y+=2) 1
(z—2)(z—y) (z—2)(z-y) (z—2)(z—y)
(=1)(=)(x) (z+2) —1
(y=2)(z—y) (y—2)(z—y) (y—2)(z—vy)
(W) (=) (=D (z+y) 1
(y—2)(x—2) (y—2)(z—2) (y—=2)(z—2)

A:matrix([1,1,1], [x,y,2], [x"2,y72,272]);
factor(A~"-1);

Todo: 0000000000000, xmaple, maple 0000
000000000 maxima 00000

? factor

DDDD,DDDDDDDDDDDDD.DDDDDD,@(qnit)D help O0O. (0OOO
goog.

octave

Octave 0 MATLAB(O D) 0000000000000 0OOO. Octave 00000000000
gbooooooooooboooooa.
0110000 octive DOODOOOOODOOOOODO.

E/ta-oct-100.txt octave 0O 0OOOOO ; 0000. 000
1 2 3

as[0.1; 1.11; 0 (4 5 G)DDDDDDD [1,2,3 ; 4,5

arxa 6] O0OO0O.

a~100

a~(-1) ooooooooooooooooog, oc-

tave UOOO0OOO0OO0OOOOOCODOO.

Asir

000 asr 000000, Asr 0000000000 OO0O0OOOOOOO (DOoOOOOoOoo
o00)cUooOoOoooooooooooo.
0110000 asir 000000000 0ODOOOO.
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E/ta-asir-100.txt Asir 00000000 O0O00O00O0O0OO00O. O
Jod0o0d0o0o0o0ooOoooOoooooooo

A=newmat (2,2, [[0,1],[1,1]1]1);

A*A; DD

A7100; 00000 newmat 0 O00ODO. 0

invmat (A); 1 2 3
O0ano ( ) Oooo0ooooao

4 5 6

newmat(2,3,[[1,2,3],[4,5,611); oo
oono.

O0: asir0 texmacs 000000000000 0. 00000 asir 00000000 OODODOO
O000O0000. (insert, session, OpenXM 0O 000 asir 00O O

Mathematica 0 Maple

Mathematica 0 Maple 000000000000 O0O0O. D00D0ODO0OO0OOO0OO0OO0OOOOOOO
oo, 000000 oooooobooo.
000000000 Knoppix/math 000000000000, 00000000000000
oooooood.
Mathematica O 00O .

E/ta-math-100.txt Mathematica 0000000 {, } O0OO0OO
1 2 3

a={{0,1},{1,1}} 0. oogd 45 6) Ooooo0oo

a . a

{{1,2,3},{4,5,6}} ODOODOO.

MatrixPower [a, 100]
MatrixPower[a,-1]

Maple OO O.
E/ta-maple-100.txt Maple 0000 matrix 0 array 00000
™~ 000.
e o 10 .11 ) evaln 00 (eval matrix 00) 00,0000
evalm(a &* a); ooooooooo.
evalm(a~100);
inverse(a) ; & ODOO00O0OO0OOOOOoOOoOoooo. o
000000000 Maple ODODODOODOO
goobboobboobobboobb=0o0n
N /

g,gbooooboobooooon.
xmaple 0 maple 0 GUIDOOOO,0000000000C0O.

goo

math-polyglot /src/matrix-power 00 0. 000000000000 C, C++ 00000000
0 Linbox 0 BrasOOQOOOODOOO.

1.1.2 TgXO0OOO0OO0OOO

OO000D0000 TgXOODOO Mathematica O
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a={{1,1,1},{x,y,z},{x"2,y°2,2"2}}
TeXForm[Factor [Inverse[a]]]

oooooooDoon, asird

A=newmat(3,3,[[1,1,1],[x,y,2],[x"2,y"2,2z"2]11);
print_tex_form(poly_factor(matrix_inverse(A)));

goooo.

1.2 OO0OO0OOO0boOooooa

1.2.1 00000

0000000000o0ouoo b, p23) 00000000, D0OUDODODDOOOOUOOODO
obooobooooooboo.oogoo

0 1 0 -5 3

0 0 1 0

0 0 0 0 O
O

To — 5x5 + 3T, T4+ Tg
oooo.

gooooo,0o0ob oobbooooobboooooob. oo boooooo
O0. Grobner 0000000 D0DO0O0DOOOOOODOOODODO monomial O lexicographic order
(0O000O0O) 2y =29 > -+ >, 0000 Leading monomial 00 OO O, initial monomial O O
0.0000 LT .(f/) U0 n.(f)000. 000 mO000O00OOOODO. (D000 lexicographic
order 0 » 000000,

U 14

iny (32 — bxs) = 3u
gooooooo.
1. 00000000000 oboboboog.
2. 0000000000 1.
. jgouobbbuoouoooboobooog.
4. 00000oOooboboboooooooo o.

Todo: OOODOOOOOOOOODO.
Todo: OOODODODO reduced Grobner basis OO0 OO OOOO.
dod0oOoOoOoOobO00000. oooooOooo0oooooooboooooa.

’DDDDDDDDDDDDDDDDDDDD. OO00: ex-red.mov, ex-red2.mov, (00 000) 2007-04-20

’DDDDDDDDDDDDDDDDDDDD.DDD:DDDDDDDD
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1.2.2 000000400

015 [5,002320000000.

g1 o0bood

oo
T
1 -2 0 3 0 To
A=11 -2 1 2 1], b= , r=| x3
2 -4 1 5 2 Ty
Ts
oooodo,Az=000 z0000O0O.
00 ,co 00000DOODO,
1 =24 2c1 —3co,x0 =cC1,23 = —1+co, x4 = Co

O00000OooooooooopoooD,0dd GassOOOOOooooooooooooo
obooboobooboob.booboobooboobobooboooooooooooboooboon
OO00000. GaussOOOODOOOOOODOOOODODOOOOODOO,0D000000D00O0O
gbgbodgbob.ooboobobooboboboboooboboo,oboooboaobobon.

Maxima

E/ta-max-solve.txt

eql: [x1-2%x2+3%x4-2,x1-2%x2+x3+2*x4+x5-2,

2*x1-4*x2+x3+5*x4+2%x5-5] ;

s:solve(eql, [x1,x2,x3,x4,x5]);
/* Call, for example, subst(3,%rl,s)

to replace %rl by 3 in s */

\_

~

0000 E/ta-max-solve-out.txt

solve UDUOUOOOODOOOOOOO. OO
goooooy0oobooooobooog.
ooooooooooobobooooOon, subst
oooooa.

U0 linsolv DO O0OD0OO0OO0O0DOOOODOO
goooo.

Maxima restarted.

(%i1)

(hol) [B3 x4 -2 x2 +x1 -2, xb+2x4+x3-23x2+x1-2,

2 x5 +5 x4 +x3-4x2+2x1-5]

hi2)

(ho2) [[x1 =-3 %r2 + 2 %r1 + 2, x2

(%i3)

%rl, x3 = %r2 - 1, x4 = %r2, x5 = 1]1]
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Asir

E/ta-asir-solve.txt gr 000000000 DOO0OODDbDOoOOoDO
\ 0,000000000000,([50 “000
load("gr")$

A=newmat (3,5, 0o0” (p23,2200000)0000000.
[[1,-2,0,3,0],
[1,-2,1,2,1],
[2,-4,1,5,2]11);
X=newvect (5, [x1,x2,x3,x4,x5]);
B=newvect(3,[2,2,5]);
E=AxX-B;
gr(vtol(E),vtol(X),2);
end$

N /
oooo

E/ta-asir-solve-out.txt x1, ..., x5 00000000, OODOOO

gooooooobOoobOoooooooog.
[=x5+1, ~x4+x3+1, ~34xd+24x2-x1+2] -x4+x3+1 00 x4 00000000, x300
0. -3*x4+2*x2-x1+2 0 0 x4, x2 0000

obooO0,x1000.

1.2.3 00000000000

00000 [5,p23)0rank OO0, 00000000, Ker, m 0000000000 0OOO
go.

0 1.6 ([5,p.25) 00)000000000000000.

0 0 0 2 3 2
A=10 3 6 -9 —4 7
0 2 4 -6 —4 2
0:
0 1 0 0 -1
0 0 1 0 -2
0 0 01 2

gbooooobooooooobo,boboobooboooobo,0uoooboboboooooboboo
ooooO0o0O0O0OOO0OO0000000O0,0000000000.00000000000 Chapter
4000000000,00000000000C00DO00O0O0O0DOODOOOOODODOOODOOD.

00110 15000000000000 (Grébner 0000000)00000DO0OOO.

Maxima

O00: maxima 00 affine 000000 OO00O0OOOOOOOOODOODODOODOO, 000
knoppix/math 0 0 load("affine"); 0D O OO.

OO00000 echelon 000000 O0ODOOO0O,000000D0DO00O0DODOO0ODOOOODOO
oooo.
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Asir
E/ta-asir-red.txt E/ta-asir-red-out.txt
e N (O N
oo 0o
A=newmat (3,6, [OOO 2 32]
[[0,0,0,2,3,2], [036 -4 7 1]
[0,3,6,-9,-4,71, [024-6-42]
[0,2,4,-6,-4,2]11);
G=A*newvect (6, [x1,x2,x3,x4,x5,x6]); [2%x6+3*x5+2%x4 , T*x6-4*xX5-9%x4+6*x3+3%*x2,
G=vtol(G); 2%xX6-4*x5-6%x4+4*x3+2%x2]
gr(G, [x1,x2,x3,x4,%x5,x6],2);
) [2*x6+%5 , -2%x6+x4 , ~x6+2%x3+x2]

/)

o0o0ooo0o0oo0o0ooO0o0UooO0O0. 000, LM (CO)0O0O0O0 100000000, O
dooooo0oo,00000b0oo0o0ooo0oooono. booooooooo ooooao
0do0d00odoo0ooooooDOo, 00000000 D0D, 0000000 nD sgoooooooo
rank 000, [5,p.26) 000.

000 x1,...,x6 000000000000000 leading monomial (LM) ODOO. O0O0O
2%x6+x5 0 LM O x5 000. -2xx6+x4 0 LM 0O x4 00 0. -x6+2*xx3+x2 0 LM 0O x2 000O.

Asir 000 Grobner basis 00000000 Macaulay 00O Singular 000000000000
0. Singular 0 Macaulay 0, 0000, 000000CCO00000000. ODOOOOOCO
gooooOoOoOoOoOoOoOoOoOoOoOOOODODODOOOOOOO.

1.2.4 Macaulay

Macaulay 0000000 3000000.

1. wmix00000 M2000.

2. wix 00000 emacs ~e M2 000. emacs 000 Singular 00000000 O0ODO.
3. KDEO x0OOOOODOOO.

E/ta-m2-red.txt

QQ[a,b,c,d,e,f,MonomialOrder=>Lex]
I=ideal (2%d+3*e+2*f, 3*b+6*xc-9*d-4*e+7*f, 2¥b+4d*c-6*d-4*e+2*f)
gens gb I

M2OO0O00O0OO0O0OO0O0OO0OO.

1.2.5 Singular
Singular 0000000 3000000.
1. mixO00OO0O00 Singular O0O0O.
2. wmnix 00000 ESingular OO0. emacs 000 Singular 000000000 OO.

3.KDEO xOOOOOOODO.
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E/ta-sing-red.txt

ring R=0, (a,b,c,d,e,f),1p;

ideal I=2d+3e+2f, 3b+6c-9d-4e+7f, 2b+4c-6d-4e+2f;
ideal J=std(I);

J;

O0: Singular 0 std 00000000000 OOOOOOOOOO. O0DOO100000O0.
goooobo oo o0bobObOoobOoobo.oobooboboobboobobobobooboo
gooooao.

0 1.7 [5, p.76]
00000000000000000 »r0»0000000000000000,0000000
00O000000O00o0oo0.

1 1 1
1 2 3

T sl T o] BT -8
0 -1 9
-2 1
4 4

a4 = 1 3 a5 =

O.0000000 a,...,6; 000000000000 AOOO. 200050000000
0oooodd,BO0 A00DO0OOOCOOOOUOOOOOOODOO,x0 Az=0000000C0O
Bxr=0000000000000.000 BOOUOUODODOODOODODDODODOD ADODODOOOOO
oooooooo,0oocoooobo.

poOOo0oOo0ooOOooOooooog.

I e R e

o o R O
)

o~ o o
I
—

0

BOOOO b,b, b, 00000000 DO0ODOODO. O0D0ODOODO ay,a9,a4 00OO0DOO0OO
O0O0000. BOO b3, bs 000 ag,as 0 —as—ag =0,,—a5+2a3+as =0,—2a5+a3—a; =0
O a,a0,a, OO0O00O0O0O.



20 g1 o0bood

Asir
E/ta-asir-indep.txt E/ta-asir-indep-out.txt
a I
oo oo
def hm(F) { [-x5-x4,-x5+2%x3+x2, -2*x5+x3-x1]
V=[x1,x2,x3,x4,x5]; [-x4,x2,-x1]

F2=dp_ptod(F,V);

return dp_dtop(dp_hm(F2),V);
}
A=newmat (4,5,

[f1,1,1,-2,-11,

[1,2,3,-4,-4],

[3,0,-3,1,71,

[0,-1,-2,-1,011);
G=A*newvect (5, [x1,x2,x3,x4,x5]);
G=vtol(G);
Gb=gr (G, [x1,x2,x3,x4,x5],2);
map (hm,Gb) ;

end$
/
gooooooo0ooooobOo0ooooooOOobOoooDO0. 0Do0oo0 »r=3. 0000000
O leading monomial 00 OO OO0OODOOODO.
asz, a5 0 —as —aq4 =0,,—a5 + 2a3 +a2 =0,—2a5+a3—a; =00 ay,a9,a, 0000000
doo00ooooOooboobooooooooo.
doo0dodooooooooooooooooooo.

0 1.8 [5,p.90] OO
2 -1 1 5 0

T=11 3 4 -1 7
1 0 1 2 1

O0000,Ker(T)OOO Im(T)DOOODOO.

TOOOODOOO BOOOO,Br=00 Te=0000000.00000 7000000
00000000 (syzygy) 0, BO0O000000000000 (syzygy) 0000, (000000
0000000.) 000,000000000 LMOOOOO0OOO0O000 Im(7)000000.

Ker(T) (T 000000000000000 Te=00000,000 Be=00000000
oooo.

ooooooooo.

1 ¢
oo 1.2 1.DDD,DDDD,p.36[4}DD.<O 1>DDD,DDDDDDDDDDDDDDD
oooooo.

2. JavaView 0000000, 0D00000000D0C0O0.0000000O0DODOOOOOO
0000000, 4,p111]0000000O0O taka_jv.rr , povray.rr O00OO00,000
7?70000.
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1.2.6 sgn OO0

019 [5,p4l]00000c000000DO0OOOODOOODOO.

/1234567809
“\7 682149 35

cOO0O0O0O0OO0ODOODOOOOOD,ODO0O0011000000DO0O0O0O0DO,2000000000
goog,3b0o00boobooobgooobgoog.

o=(3,8)(2,6,4)(1,7,9,5)

Gap

GAPOO0OU0OO0O0000O000O0O0O0O0O0O0O0O0O0O0OO. Manual p.404000000. SignPerm
gbooobooooobobooooag.

SignPerm((3,8) (2,6,4)(1,7,9,5))

1.27 O0O0OO0O,00000000000

gboogobooboobooogobo,goboobobboobooboobon.
gbobooboooobooboooobooooobooobo.

00 1.3 000000000 AODOOOO. ATA(DOOOOOOOOO0)DOO0OO (0O)0o
go.

Mathematica

00000000 Knoppix/math 0000000000, Mathematica 000000000000
O.000000 test.txt00000ODO0O. math-polyglot2/src/mat-eigen/math/test.txt

~

m=Table[0,{i,1,3},{j,1,3}];
For[i=1,i<=3,i++,
For [j=1, j<=3, j++,
m[[i,jl] = Random[Integer,{0,99}]1;
]
1;

Print[m];

a=Transpose [m] *m;

Print [Eigenvalues[al];
Print [N[Eigenvalues[all];
Print [Eigenvectors([al];
Print [N[Eigenvectors[all];

\_ J

OOO00DO0ODOOD0.0000000000. math-polyglot2/src/mat-eigen/math/out.txt
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In[1]:= <<test.txt
{{24, 44, 95}, {97, 86, 78}, {95, 4, 82}}
14696 341672323
{ + +
3 1/3
3 (-3130752399922 + 10557 I Sqrt[269942943790185567])
1/3
(-3130752399922 + 10557 I Sqrt[269942943790185567])
> H
3
--- Other eigenvalues are snipped.
--- Eigenvectors are snipped.
-16 -17
{{0.826089 + 1.00424 10 I, 0.551749 + 6.60821 10 I, 1.},
-16 -17
> {-1.49952 - 4.03463 10 I, 0.432685 + 1.05105 10 I, 1.},
-15 -13
> {0.100494 + 4.7727 10 I, -1.96288 - 1.05991 10 I, 1.}} //

00 Mathematica O linux 0000000000000 O00000O0OOO knoppix/math
(Debian GNU linux 000 0000) 00O Mathematica DO 00O .

O0: 000000000000000000. (Az=cx (¢c0O00DO0)0DO. AZ=cz000O,
exle = (Ax)Te =2TAr =czT2 00 ¢=c000.) 0000000000 DOOO0OOOOO. O
0000oO0o00oo0o0ooOoUoOo,()o0o0ooo0Uo00 (2)oooooUoooUoooo.
gooo00obOo0boOOo0ooO00ooO00ooOOooDO. ooboboO0boOoobOOoo0ooOooDoooDoooon
oooooooog.

00,0000000000 (00 Cardano000000)000000O, 000 imaginary part
gooooboob. booobooooboUooOo,000U0b0. JbgobgoooooOoo,oooo
00000 [1J00 60 30000 4000000000000000OO0OD.

R

ROODODOOODOOOOOOOODOOOOODO. ROODOODOO ROODO. OODO q0; save
image U0 OO0O0O nOO0OD0OODODO.

E/bar.r ROODOODOODDODOODODOO <- OOO. R
00000000 array (00)O000O,000

m<-array(c(1,2,3,4,5));

barplot (m) ; 0.0000 100000 [1,2,3,45 0000

UOo0Od0. varplot DOODOOODOOODO.
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math-polyglot2/src/mat-eigen/R/test . txtRO 0000000 OOO0OOOOODOOOO

~
m<-array(0,c(3,3));
for (i in 1:3) {

for (j in 1:3) {

m[i,j] <- floor(runif(1)*100);

}
}
print(m);
# unif, norm, hyper, ...
# m<-array(runif(9),c(3,3))

a<-aperm(m,c(2,1)) %*% m;
# Computing eigenvalues
# and eigenvectors of a
ev<-eigen(a);

print (ev$values) ;

print (ev$vec);

qO);

\_ J

goooobooooooooooon. wifOd
obooooboooooooooo.obooooo
0O [o,])]0000000000, 1000000
gbooobooogoobo,obn0wooood
goooooo.

23

gboooooobooobooboobooboonbO r<OO0OO0OO0OO0OO0ODOO0 OOODOODOOO
0,00 RUDODODOOOOOODOOOOODOO0D0OO0O source OO

gboogobooboobgoboogon

00000000,00000,000,000 1/20000 Winger 000 [7,p42) 00000

oboooooboooooboooooa.

E/winger.r

~

size<-100;
m<-array(0,c(size,size));
for (i in 1:size) {
for (j in i:size) {
m[i,j] <- rnorm(mean=0.0, sd=0.5, n=1);
mlj,i] <- m[i,j];
}
}
print(m);

# Computing eigenvalues
ev<-eigen(m);

print (ev$values);
e<-ev$values;

hist(e);

#google: O 0O OO OO O O O O O
0 www.okada.jp.org/Rwiki

/

goboooboooboooobooooobood
obooo.0o0oboooobocoboooog
U0oo0ooopDoobO0o,0b0 Winger 00O

O,randommatrix OO0 O0000O0O00O0OOOO.

000 ROODODOOOOQO. rnorm 0000
0 (000o00oooooooooooooo
goooo.

0000000000000000 (emacs 0000000, winger.x 000000000, RO

good

source ("winger.r");

ooboobooooboooon.

00 1.4 000 Winger 000000 O0OO0DOOO. OOODOOOODOO. DOoO0ODOOOODDOO
oboooooocooo. oooooobooobo, 00000000, b0obobooboooooobooobooon

gbooobooaboo.

oobooobooooboooboooobooobooooooooooobooobooooboooobooooboo. o

gooooooboooog.
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1.2.8 Jordan OOOOO0O
Asir

oooooooooO0,Jordan ODOOODODDODO.
http://wuw.math.kobe-u.ac.jp/HOME/taka/2007/knx/noro-matrix_ja.txt

1.3 Udgoo,ooogd

oboocooOobooooobooocoooobo.
oooooboooog.

1.3.1 rank OO0 QOO0

asir-contrib 00 0000000000000 O0OOOOODOOOO.

1.3.2 000000000

OO00o0ooOo0o0o0oDoodOo webDOOOOODO,0D00000DC0O0O0O.

1.3.3 0000000

goog
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oo

[1] D0O0OO0,00000

2l 0000, Maxima 0O 00O 1.2.1, 2006.
KNOPPIX/Math, 2006,
Desktop/knoppix-math-ja/PDF /maxima-note.pdf

[3] Maxima 000 0OOO0OO, 2006.
KNOPPIX/Math, 2006,
Desktop/knoppix-math-ja/PDF /MaximaManualBeta.pdf

[4 00000,0000,00000, 2004.
[} 0000,000000,000, 1991.

[6) 00O O00,00000 Maxima, 2006, J00. Maxima 0000000000, maxima 000
0000000000. Knoppix/math 00000O0.

[ 0000,000000000,0000000, 2005
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20 Oogd

00000 KNOPPIX/Math 000000, 0000000000 KNOPPIX/Math 000 OO
O0o0o0o0oo0oD,bb00000000. Maxima OOOOOOOO,0000000000D000
gooo.
gbdg,bgbouoobobobooboobubodboboobaobobooboboooboaba
goooboooboo,boobooboobooboon.

21 0JO0obobbogg,gooon

’DDDDDDDDDDDDDDDDDDDD.D[I[I:lecture—2007/knx—05—10

2,11 00000
021 [4,p58]sine 0 n0O0000OOOOODO.

oo nOO0O00O0OO0O0OO0OOOOODOODODOOOOOOOOOO. nOODODOODOOO

obooooOobooooboo,0b000 nO00000000000000.
ooooo oo

maxima diff (sin(x),x,3);
sin(z) 0 30000000, asir diff(sin(x), [x,x,x]);
axiom D(sin(x), [x], [3])
maple diff(sin(x),x$3);
Mathematica D[Sin[x],{x,3}]

0 2.2tan(z) 0 n00000 2=0000 ¢, 000000,

gogaogno g

maxima subst (0,x,diff (atan(x) ,x,3);
tanfl(x) 0300000 z=0000. asir subst(diff (atan(x), [x,x,x]),x,0);

axiom subst(D(atan(x),x,3), [x=3])

maple subs(x=0, diff(arctan(x),x$3));

Mathematica D[ArcTan([x],{x,3}] /. {x—>0}

o0 n000000000O0.nO00000O000DO0O0O0DOO0O0OO0O0OO0O0OO,00000
nobooobgobogbooab. bgbooboobouoobooobg.
goooooo

ecn=(-1)""V2(n-1) (n000),¢, =0 OO0)

000.00000 tan~!(2) 000000000000000O00O0O. 0000D0DOOOOOOO
U.0b0oobooooobooooboooboon.
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0000000000 DO000O00D000D0000O rosetta.pdf 000 . http://wiki.axiom-developer.org
ooooooo.

2.1.2 TaylorOQOQOGOO

0 2.3 tan ' (z) 00000 Taylor 0000D0O0OODO.

Maxima
Ec/ta-mx-taylor.txt 2000 Taylor 000 2°00000000.
200000000000 4xtan~%(1) 000
ts:taylor(atan(x),x,0,10); _
£loat (4xsubst (1,x.68)) : 000000000, 4*xtan~ (1) =7 00O

OO000D,0000000000. Taylor OO
gogobooboobooog,bbg 1oo0gon
314 00000. Taylor 0OODDOODODOO
000000 (ooooog?),0ooooo.
00000000000000 tan~' 00O
0000 (wikipedia).

oooooOoboooooag.
OO0 tsO LispO0O0O0000O0O0O00O00O :1isp $ts; OOOODO. OO0O0ODOOO Taylor OOO0O
goo.

213 0000OO0O0O0odo

00000000000000000,000000000000000.0000000000
oooooooo.
D={z|0<zx<1}=[0,1]0000,00 f0O

f(x)

20 (0<z<1/200)
2-2¢ (1/2<x<100)

00000. f000000000.
0000 T(z) O

Oofn(x)
T(x) = =,
n=1
000D000.000 f(z)0 f(00D000)0 0000000000,

024 000000000000,000,0000000000A0O.

Maxima
000000 maxima OOOQOO0OO

f(x):= if x < 0.5 then 2*x else 2-2*x;
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oooooo.

f(z) D0DDOOO f(f(x), f(f(f(x))) 00000000 0000. 0000000,0000
£(£(£(0.1)));

Maxima 00 plot2d 000 00000000000. 0000

plot2d(sin(x), [x,0,10])

0000 sin 00000000, plot2d000000000O0OODODO f(x) DODO0OOUDOOODDOO
gbooob.0ooooobobobooboobooooboooooo.oboobooobooobooon
oooooo.

OO00: 7 plot DOO0OOOODOOCOODOOCOODOOO. discrete000000O0O0ODOOO
ooooooooo. (boooooy)

o0 21 00000000000000.

good:o0o00boobooboboboobooobooboobooboob.oobooon.

gooobo 1

00000000000 (000)000000240000000000000,0000 maxima
00000000, asr 0000000000 OODOOODOOOOOODOOOO.
00,0000,00000,00000,00000000000. Todo: OOOOOOOO.

Maxima [

Ec/maxima-tent.txt

~
£ (x) :=block([v],
if x < 0.5 then (
Vi2%x,
print("x is smaller than 0.5")
) else (
V:i2-2%x
),
return(v)
);
\_ J
maxima 00000000 O0OO0OO (emaCS)DDDDDD,
batch("maxima-text.txt"); 0000000 OO0O.
Asir O
Ec/a-tent.txt
~
def tent(X) {
if (X < 1/2) {
V = 2x%X;
print ("X is smaller than 1/2.");
}elsed{
V = 2-2%X;
}
return(V);
}
\ )

batch("maxima-text.txt"); ODOO0O0O0OO0O000O0. asir 0000000000000 (emacs)
oooooo,
load("maxima-text.txt"); O00000OOOO0O.



30 20 0000

Mathematica

Mathematica OO0 000000 0O0OOOOOODO. Ec/math-takagi.txt

f[x_1=If[x<0.5,2%x,2-2*x];
Plot[f[f[x]],{x,0,1}]
Plot [f[f[f[x11],{x,0,1}]

asir

(00000000000 0.00000.) Ec/ta-c-atent.txt

def tent(X) { \\
if (X < 1/2) return 2*X;
else return 2-2x*X;
}
def t2(0) {
gnuplot.plotDots(0,0);
A=[1;
for (X=0.0; X<=1.0; X += 0.02) {
A=cons ([X,tent(tent(X))],A);
}
A = reverse(A);
print(A);
gnuplot.plotDots(A,"lines");
}
def tn(N) {
gnuplot.plotDots(0,0);
A=[1;
for (X=0.0; X<=1.0; X += 0.01) {
Y = tent(X);
for (I=0; I<N-1; I++) {
Y = tent(Y);
}
A=cons ([X,Y],A);
}
A = reverse(A);
print(A);
gnuplot.plotDots(A,"lines");
}
end$ J/

tn(5) DO0OO0OOOOODOOODOOD. OO0bOoOobDOooooobooo.ooobobooboooo
gooooao.

214 0O00OO0,00000O0O00000O0

OO0O0000000000 RischOODOODOODOOODOODOODO. Maxima O 1970000
Risch 000000000000 OOO0OODOOOOOOOOOUOODOOUDOOOOUOOO (7,
94-96]. 0000000000 M.Bronstein 000 [6) 00000000000 . Bronstein 000
000000 axiomOOODOOOODO aldor, ¥ 0000000000,

WikiPedia 00 Risch algorithm http://en.wikipedia.org/wiki/Risch_algorithm 0 O OO
Bronstein 0 00 O symbolic integration tutorial D0 OO0OODOODO.
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oo0: 000000000000 OoO0O0OO000O0?OOO00O0OO0O0OOOODOOOOOOOBO
goooooor

good

O0000 maxima OOOOOOOOOODOOOOOOO.
Ec/ta-c-xn.txt

assume (not equal(n,-1));
integrate(x"n,x);

Ec/ta-c-f1.txt

integrate(1/sqrt(1-x~2),x);

integrate(1/(1+x°3),x);

integrate(1/sqrt ((1-x)*(1+x*z)),x);

/* restart. z+1 nonzero; z positive; z-1 nonzero; */

nonzero U O O0O0OOODO, nonzero; 0O OO0OOO. OODODOOO DDDDDDDDD

ooo.

O0000:sin(z) 000000000000 O0O000OO...
gooooboooooOoooOoobooOooogooOgbbo.ooooobooboooooooooo

O00. 40 p101 0000 4,6000. Ec/ta-c-int.txt

~

integrate ((x+1)/(x*(x-8)"(1/3)),x);
integrate ((1/x)*sqrt ((x+4)/(1-x)),x);
integrate (1/(x*sqrt(x"2+x+1)),x);
integrate(1/(x*sqrt(2+x-x72)) ,x);
integrate(sin(x) “4*cos(x) "3,x) ;
integrate(1/cos(x),x);
integrate(cos(x)/(sin(x)+cos(x)),x);
integrate(6/(4*cos(x)"2+sin(x)"2),x);

N /
Axiom OO0 00000 maxima 00000000, 000 Hquit ODOO0OO0ODO y OOO
OO0. 0000000000 Jread DOOOO ODO. ; 00DO0OO00O0O0OCOOODODODO.

Ec/axiom-int.txt




32 20 0000

~

integrate(1/sqrt ((1-x)*(1+x*z)),x)

integrate ((x+1)/(x*(x-8)~(1/3)),x)
integrate((1/x)*sqrt ((x+4)/(1-x)),x)
integrate(1/ (x*sqrt(x"2+x+1)),x)
integrate(1/(x*sqrt(2+x-x"2)) ,x)
integrate(sin(x) “4*cos(x)"3,x)
integrate(1/cos(x),x)
integrate(cos(x)/(sin(x)+cos(x)),x)
integrate(6/(4*cos(x) "2+sin(x)~2),x)

N /

goooo

OoO000000O0000000000000,00000maxima0000000O0O0O0O0OOC
O0.00000000000000000 ode00D00OO0OOOOOOOOODOO BOOOOOO
ooo.000 vrooooooooooobo. 0oooooooooooooon.

00,0000000000000000 Maple0OOOOO DEtools[formal_sol] (Mark Von
Hoeij 000O0O0)00O0000O0. (9000. D0D0O0DO0ODDOODOODOOOOOOOOO
00000o0o0oo0ooooUooooooooo.)

00 0000D00000,000000,000000, LiowillanD (00000D00DDOO [
Oexp(x) JO0000)0000D000000000 macsyma 00000000, 197000000
0000000000,000 axiom(DODO X% Maple 0000000000 DOODOOO (0ODO).

O000D0D0 Ec/ta-c-osci.txt

\

atvalue(x(t),t=0,1);
atvalue(diff (x(t),t),t=0,0);
dsol:desolve(diff (x(t),t,2)+x(t) = sin(t),x(t));

/* We need to get the righthand side of =
or use "part" function (p.118) */

sol2a:substpart("+",dsol,0);

s012b:subst (0,x(t),so0l2a);

plot2d(sol2b, [t,0,30]);

sol:ode2(’diff(x,t,2)+x = sin(t),x,t);
so0l2:subst (3,%k2,subst(2,%kl,s01));

N J

Duffing00000. (0O0O0O0OO. 000000000 0O0OO0OO0O.) Ec/ta-c-duffing.txt

eq:’diff (x,t,2)+x+e*x"3=0;
ode2(eq,x,t);

Logistic equation Ec/ta-c-logistic.txt

ode2(’diff(x,t)-x*x(1-x),x,t)=0;
%% It answers in an implicit form.




21, OO0OOOOoOO,00000 33
OO0 Logistic 00O0O0O00000O0ODOODO kO AOO.

¥ =kzx(A—-1z), z(0)=um

A
14 (A/xo — 1) exp(—kAt)

z(t) =

00ooooo (11, p.26).
00 [11]0 0000000000000 000000000000ROOOOOOODOO.
O00000000. Ec/ta-c-mx-2.txt

atvalue(x(t),t=0,1);
atvalue(y(t),t=0,0);
sol:desolve([diff (x(t),t)= -(1/2)*x(t)+(1/100)*y(t),
diff(y(t),t)= (1/200)*x(t)-(1/3)*y(t)], [x(t),y(t)1);

plot2d([parametric,part(sol[1],2),part(sol[2],2)],[t,0,10]);

N J
000 reactiondiffusion 00 O0O00O0ODO, 00000000 DOOOOO,00O0ODOOO.
(todo: 0O 0O OK?) Ec/ta-c-rd.txt

eq: (1/200)*°diff (x,t,2)+x*(1-x)=0;
ode2(eq,x,t);

Maple Ec/maple-de.txt

# p.312 (Waterloo Maple Inc)

# in Computer algebra handbook, Springer.
# read ‘maple-de.txt‘;

with(DEtools):

eqn:=diff (y(x),x)=-y(x)-x"2;
dsolve(eqn,y(x));

dsolve({eqn,y(0)=0},y(x));

phaseportrait(eqn,y(x), x=-1..2.5,
[[y(0)=0], [y(0)=1], [y (0)=-1]11,
title=‘Asymptotic solution‘, colour=magenta,
linecolor=[red,blue,green]);

gboabooaoogoaoo

Bessel 000 Ary 0000000000 maxima 0000000000, Airy OO0O0O0ODO.
Ec/ta-c-airy.txt

(:plotZd(airy(x),[x,—lO,lO]); ﬁ:)

Ai(0) = 3Y°1(1/3) /(2n)

gooodooo. ooooobooa..
Airy ODO0ODDO, Ay 000000000000 http://functions.wolfram.com 0O 00O
oooo.
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0000000000000 0D0DO000D0. 000 : lecture/knx-05-11
OO0: Ary0O0QODOOOODOOOODOOOO?
O0: Bessel OO OOODO0O Laplacian OO0 O00OOOOO.
O0: 00000000 Schrodinger 000 O0O0O.
OO000: 00 AiryODO.
O000: Awy00OOOOOOOOO [1,2,3,...,n00000000O0O.

22 QJOoon

0 25 [4, p.7]r=asin(2) 000000000000, 000 «00O0.

Todo: OO0 10000000O000O0O0OO...
’DDDDDDDDDDDDDDDDDDDD.DDD:knx—OS—lS

Maxima

O0000000D00000O000. Ec/maxi-atan.txt

plot2d (x*hgfred([1/2,1],[3/2],-x"2), [x,-2,2]);
plot2d(-x*hgfred([1,1],[2],x),[x,-10,0.9]);
plot2d(hgfred([1/2,1/2],[1],x),[x,-10,0.9]1);

Maxima 00 F(1/2,1/2,1,2) 00000000000,

Mathematica

Mathematica 000 00000000000. (MapleJOODOOO) Ec/math-atan.txt

Plot [x*HypergeometricPFQ[{1/2,1},{3/2},-x"2],{x,-2,2}]
Plot [-x*HypergeometricPFQ[{1,1},{2},x],{x,-10,0.9}]
Plot [HypergeometricPFQ[{1/2,1/2},{1},x],{x,-10,0.9}]

(* Use N[] to get numerical values *)
(x cf. hypergeom([a,b],[c],x) in Maple *)

F(1/2,1/2,1,2) 00000000000,

Maxima
oooooooooagr?
plot3d( sin(sqrt(x"2+y~2))/sqrt(x"2+y~2),[x,-15,15], [y,-15,15]);

oooooooooooag.
Mobius 0 0. Ec/ta-c-mobius.txt
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plot3d([cos(x)*(3+y*cos(x/2)),
sin(x)*(3+y*cos(x/2)),
y*sin(x/2)], [x,-%pi, hpil, [y,-1,11);

Torus OO O. Ec/ta-c-torus.txt

plot3d([cos(y)*(10.0+6*cos(x)),
sin(y)*(10.0+6*cos(x)),

-6*sin(x)],
[x,0,2+%pil, [ y,0,2%%pil);

Todo: 00D O0OO0O cycloid. 0000,00 p49(0000D0), p113 (0000000000
0)oooooo.

dynagraph
http://www.math.umbc.edu/ rouben/dynagraph
plot3d(x~2-y~2,x=-2..2,y=-2..2);

File, save image file 0000000000 OCO0OOOO.
TorusOOO. Ec/dyna-torus.txt

plot3d([cos(y)*(10.0+6*cos(x)),
sin(y)*(10.0+6*cos(x)),
-6*sin(x)],
x=0..6.28, y=0..6.28);

OO0000D0O0O000 MapleDOOO read ‘dyna-torus.txt®;

Torus 000000000, (DO0O0OO0. O0OD0O0OOOOO. Homology O. ...). OO0OOOOO,
goooooooOoOoOoOoOO0O,00000OOOoOooOooOoooOr
OO0.0000000000D0 genusO0OOOO0OOOOODOOOO.

Mogan 00 000D OO (beginner’s guide)[10]0 0 0000000000000 OO0O0OO0OO
ooooo0.000oooooooo

(acos(t),asin(t), ht/2m)

0o00d,e, hO00000O0O0ODOOOOOOOOOODOOOOOOOOOD.OODOCODOO,
gooooooboooooon.

tubeplot ([cos(t),sin(t),t],t=0..10);
spacecurve ([cos(t),sin(t),t],t=0..10);

tube OO 00O tuberadius OO OOODOOOOODO.

Knoppix/math 000000 (000000 0)00000000O00O0O0OOOO0OOOO0O (CM-
CLab), 0000000 CDOOOODOODO (DOOD0OO0OO0OO0OO0OO desktop O knoppix-math-
ja/PDFO000000O00OO emclab.pdf 000)00000000O0D. D0O0O0D0OODOOO 30
gooobOo,00o003gb0bob0.030boofbo0ooobU0ooobOoooobooooo
000000000DooOo0o0ooOo0O00oooO00oooD. o000, 000D0Do0000o0oOoo0d



36 20 0000

O0000000000000000,0000000000 (Poincare-Birkoff-Witt 0) D00 0O
goooo.
Todo: 00O wikiOOOO. (CompOne06 O OO TryGraphics06)

gnuplot

Maxima 000 gnuplot OO O0O0OO000O0OD0O0ODO0OOO. asir0000O,
gnutplot.gnuplot("plot sin(x)");

O00 gnuplot 0000000 ODO0OOOODOO.O000D00 asircontrib0000000O00O0O0
(http://www.math.kobe-u.ac.jp/OpenXM/Current/doc/index-doc-ja.html)

Windows 00 gnuplot 00 000000O0.
Q. O0000DOoU0oUODOooDOooDOooDoooog.
A. gnuplot 0 window D0 0000000000000 OOOO- “Choose Font” 00O OODOO
00,00000000000D00.0D00000DO00DO0O00O000d “Update .... wgnuplot.init” O
agoooo.

026 z=2?2—9%20 (2,9) = (1,1), (x,y) = (1,-1), (z,y) = (-1,1) 00000000,0000
agooono.

Maxima OO0 OO0OOO gnuplot 0000 maxout.gnuplot O ODOOO.

JavaView

(Todo: asir-contrib/taka_jv.er 00 00 sample 000000 .)
o0O000O0bO0O00OOobOOob0.0O0bDOo objoOoooQ.
ooodobooobo 20b00b00o0b00.0booboobuooboobooo.

1. vOOooooooo.
2.f00000oooog.

3. £1/22/13/3 00O £ 1/2/1 2/1/2 3/3/2 0000000000000 OOOOO0O.

/0000000 texture vertex number O vertex normal number O O O.

objUO0O00000D0O00DOODOODOOD, http://www. javaview.de/guide/formats/Format_Obj.html
ooo.
000 (jv-simp.obj) O 0,e1,e3,e3 00000000000 . Ec/jv-simp.obj

a N

HhHh Hh <<
NP, OO O
W wWNO = OO
S h R, OOOo

\ J
(0000000000 2007-05-1800000)

2000000000000000 takayama OO O0OO0OOOOO.

Java O JavaView 00O OO0 0O0O.
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OpenGL

math-polyglot 00O .

221 0000000

gbooobooboobooobog.ooobboboobooboob.
goooooooooon.

1. Knoppix/math: KDEOOOOOOUOOOOOODOOOOODOOOOOOO.

2. Windows: | alt |+ print screen | 00O 000 clippboard OO0 OO0, 0000000O0DOO0OO
O000.0000 mspaint (00O0O0O,0000)0.

3. Mac: [shift {{ 0000000 (00D000)H4]00000,00000000000000
00 png 000000000000000000.

4. unix 0 0O . xwd

ImageMagic 0 convert 00000000000 DOODO.

C convert picl.png picl.jpg ]

jpeg2ps 0 ps 00000OD TXOOOOOO.
000000000000000,..000.
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23 UO0O0Ooboood

0000000 o0o0oo0oO0oo0DO0Do0DOOo0ooooDoO0,000ooon basicOdOO
goooooooo.

Knoppix/math 00 0000000000000 O00O0O00OO0O,0000000000000O
O0000oDooo0o0Oo0oooD, 000000000 0ooooo00ooooooo0ooooooo
gooooo. oo b ooooobb,0o0o0oo
dooooo,0d0oboododooboboooooooooooo.

000D00000oooDO000ooooOo0ooo0o00. 0ooooooooooDooooooo
0000000. 00000ooooooooooooooooooOoOogooo 1oooooogg
gooooooo. bodooo, bbb bbb obooo
0000000000000 000000. 000000000000, 100 basic (Knoppix/Edu)
O maxima, Risa/Asir 000 0000000000000 0OCOOOOO.

100 basic 000000 0O0O0 knoppix/math D000 100 basicOOOOO0O0OOO. 100 basic
OO0O00O0O0DO nttp://hp.vector.co.jp/authors/VA008683/

Knoppix/math 0000 Linux 0 OO0OOOOO.
O0:00000000.100 basicOOO PDFOOOO.

’DDDDDDDDDDDDDDDDDDDD.D[I[I:knx—OS—QB: gboodao, obgogod, etc

2.3.1 OO0 — flow chart

0000000000000 000000000000,000000000 “000” (flow chart)
goo.

D000 1+4+i+ - +1;0(00)000000000000000000O00

’s<—0,k<—l‘
!
(1) s — s+1/k |
!
!
x> 100 07 Y sooooooo
|l no
| ()ooooooo |
0000000000000000000000000000000000. 000000000
00000000.00000000000000,000000000000000000000
0000000,0000(0000000)000000000000000.
DD,DDDDDDDDDDDDDD s00000,00000000.0000
() 0000000000 s00 00000000,k00 10000000, (1)0000000
00000,000000+1=1000s000000 (1)000000.00[k«—k+1 |0
000000000 k00 1000000,00000000000,000000+1=1000
x 0000000000000, k0 1010000000 (1)000000.

00 (1) 0000000000 sO0 10000000,k 00 20000000, (1)O00O
0000000000, 0000o0 1+1/2=15000 sO0O0O0O0O0O (1)OOOOOO. OO
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| k—x+1|0000000000 k00 2000000,00000000000,00000
2+1=3000x0000000000000.k0 1010000000 (1)000000.

00 (1)0000000000 s00 1.50000000,k0030000000.(1)000
000000000,15+1/30000 1.8333---3000 s000000 (1)000000. 00
000000000000000000000000000000. (0000000000000
000000.) 00[k«—k+1 0000000000 x003000000,0000000
0000,000003+41=4000x0000000000000.%x0 1010000000
(1)Dooooo.

0000000 kD 10000000000000.

232 s=s+4+1/k00007

000000000 BasicOOOOOODOODOOODOOOOODOODO. Ed/basic-zenka.txt

10 s
20 ki
30 s
40 k
50 if k < 101 then goto 30
60 print s

70 end

Basic0ODOOOOO0O =0000O0DOOO0OOOODOODOOOOOODOOOOOO,0000

0000 s = s+1/k DDDDDDDD.
00, k=k+1 O[k—k+1 0000000,

0000000000000 0D000DO00D0O00. 00000,b000, k™2+2%k+1 = (k+1)°2 O
00000 basicOOODOOOODOOO,000000.

2.3.3 for OO0

20,40, 50 00 000000000DO0O00O0ODO. 0000000000 DOODOOO0OODOOO0
0odO0o.o0oono for0000000O0OOOOOOOODODOOOOO0.
Ed/basic-for.txt

10 s=0

20 for k=1 to 100
30 s = s+1/k
40 next k

50 print s

60 end

2.3.4 OO
1. 12+22+...410°000000000000000000, Basic000D000O0O0DOO.

2. 000 fas1=fu+1/fe, A=10000000 fio 00000000000000OOO,
Basic0ODOODOOODOODO.

3.00000000 2°000000000000000000,Basic000O0O0OOOO0O.



40 20 0000

4. 1/10'0 (D0)000O0O0O0ODOO0O0O0DO0O0O0OOOO0O0OO,BasicO00O0ODOOOOO.

5. 4, 1/K(0!=10000)0 (00)0000000000000000000, BasicOD
ooooooon.

6. 000000000000 DOD0O00 «0 b000000 ged(a,b) DO00O00OO0OOODOOOO
O000D00,BasicO0O00O0O0OOOO.

2.3.5 Debug 000
print ODOOO0O
gooobbbbooooobobbobuodooobbboooooubbbbuoog

ooo
foer2=foxr+fr, fi=fo=1

000000 (0O0oU0ooO0Oo)Oo oo0ooooooooooooooo.
Ed/basic-fibo.txt

10 a=1

20 b=1

30 for k=1 to 100
40 print a

50 c = atb
60 a=>b
70 b=c
80 next k

\_ J
]DDDD DDDDD\DD\DD\DD\DD\DD\

k

a
b

C

2
1
2
3

N | ===

1. ‘00”0 s000000000D00O00O0DDOOO.

Od: 00oooooooag.
O0: 0000000000000 0OODO00000DODOObOO000oOooDoOD.
od:

1. 0000 (D00000)0 BasicOOOOOOOOOOUOOOOOOO,CO00O0OOOO
ooooboo.oboobooobooboooogo.

2. CO000DOoOoO0OooooOo,bgoooDoo,boob 200000000000 DOOOOO.

23.6 DOOOODO for 0 ifO00OOODOO

00oo000o00o00o0o0oo0oo0obDO0oU0OU0OU0O0O0 (bODUOOOoD)0UOUDOoOOO.

0 2.7 Newton 0000 v2000)000 fus1 = fo/2+1/fn, fo=100000000 f1, ..., fo
0000000, £,0:00000000 f,0(@000000)0000.




23. bOoOoobOOoDoOOon

C

Ec/c-for.c

41

#include <stdio.h>
main() {
int i;
double f;
f=1;
for (i=1; i<10; i++) {
f =£/2.0 + 1/f;
if (i % 2==0) {
printf ("%f\n",f);
}
}
printf ("%f\n",f);
}

\

gcc c-for.c ; ./a.out

asir

Ec/asir-for.txt

def main() {
F=1;
for (I=1; I<10; I++) {
F = F/2 + 1/F;
if (I %2==0) 1
print(F);
}
}
print(F);
print (eval (F*exp(0)));
}
main()$
end$

-

load("./asir-for.txt");

Maxima

Ec/maxima-for.txt

-~

f:1;
for i:1 step 1 thru 9 do (
f: £/2 + 1/1,
if remainder(i,2) = O then print(f)
)5
print(£f);
print (float(£));

.

batch("maxima-for.txt");
Q. thenOOOODOOOODOOO?
A (0O0O1,002, ....) 0O000.
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Mathematica

Ec/math-for.txt

20 0000

-

f=1;
For[i=1, i<10, i++,
f =£f/2 + 1/f;
If [TrueQ[Mod[i,2] == 0],
Print [f]
]
1;
Print [N[f,30]];
(* This is a comment *)

-

<<math-for.txt;
Q. Print[f] OODOOODOODOOOODODOOO?
A. Print[f]; g=1/f; oooo , ooooooo.

R

Ec/r-for.txt

-

f<-1;

for (i in 1:9) {
f<-£/2 + 1/f;
if (A %h2==0 {

print(£f);

}

}

print(£f);

N

source("r-for.txt");

Macaulay?2

Ec/m2-for.txt

(f=1;

for i from 1 to 9 do (
£ = £/2+1/%;
if i % 2 == 0 then (

print(£);

)

);

print(f);

)

-- load "m2-for.txt"

-- How to tramnslate into float?

Singular

Ec/sing-for.txt
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-

ring R =0, (x),dp;
number f=1;

number ij;
for (i=1; i<10; i = i+1) {
f =f/2 + 1/f;
if (i % 2 == 0) {print(f);}
}
print(£f);

/* <"./sing-for.txt" to load */
/* How to translate into float?*/

if000 {3 O00OOGCOOOO.

Maple

Ec/ml-for.txt

-~

f:=1;
for i from 1 by 1 to 9 do
f := £f/2+1/f;
if remainder(i,2) = O then
print(f);
fi
od;
print(convert (f,float));

## read ‘ml-for.txt‘;

kan/sm1l

Ec/sml-for.txt

/f (1).. def
119 {
/i set

i 2 idiv /j set
i, 2 j mul, sub, /r set
i (universalNumber) dc /i set

/£
f (2).. div , (1).. f div , add
def
[(cancel) f] mpzext /f set
r 0 eqd{

f message
} { 1} ifelse
} for
f (double) dc message

%% (smi-for.txt) run ; to load

Todo: 0O O0O. (double) dc O bug.

Octave

Ec/oct-for.m
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~

% source "./oct-for.m"; to execute it
f=1;
for i=1:9

f = £/2+1/f;

if (rem(i,2)==0)

printf ("%f\n",f);

endif
endfor
printf ("%f\n",f);

- J

Java

Ec/jfor.java

import java.io.*;
class jfor {
public static void main(String args[]) {
double f;
int i;
£=1.0;
for (i=0; i<9; i++) {
£ = £/2.0+1.0/f;
if (1 %2==0) {
System.out.println(f);
}
}
System.out.println(f);

}

/* javac jfor.java
java jfor
*/

\_ )
oooobOoboobodgn jfor.java OOO.

kan/kO

Ec/kO-for.txt
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def main() {
local f,i;
f =1;
for (i=0; i<10; i++) {
£ = £/2+41/F;
f = Cancel(f);
if ((@dA==0) 1] (4d==4) 1] (1i==28)41
Println(f);
}
}
sm1(" f (double) dc /f set ");
sm1(" f message ");
Println(f);
}

main();

/%
openxm kO
load["kO-for.txt"];;
There are bugs in the system.

*/

\_ j

pari/gp

Todo:

24 00000, maxima, asir [

028 [4,p60000000.
000 a =2, anp1 = 3(@p,+1),» > 0000000000000, ay,...,a100 0000 0.
lim,_oa, 0000000,

Maxima

Ec/ta-c-maxima-6.txt
4 ™
A:2;
for I:1 step 1 thru 100 do (
print(A),
A: (A+1)/2
);

ftest():=block([A,I],
A:2,
for I:1 step 1 thru 100 do (
print(float(4)),
A: (A+1)/2
),
return(float(A))
);

\_ /




46 020 0000
‘007 00,00000000000000000000D00D00000. DOoooOo0O. Todo:

oag.

Asir

000000 (D00) Ec/ta-c-asir-6.txt

f“?; N
for (I=1; I<=100; I++) {
print(A);
A = (A+1)/2;
}
end$
N J

000000000000000 ajg0 = 633825300114114700748351602689/633825300114114700748351602688
goooooboooobobbooooooo. b ey, OO DOOUOOOODUOUOLO, DD DO
gbobooboobooboobooobooobooboooooboon.

O0: A=(A+1)/2 O00O0OO0O0OOUOOOOOOOOO, “000 cfep/asir” 10000000,
000000 (000 2) Ec/ta-c-asir-6c.txt

/A=2; N
for (I=1; I<=100; I++) {
print(deval(A));
A = (A+1)/2;
}
end$
N J

00000 KOOOoooooooa.
an+1 = 3(a, +1) 00000, aps1 — an = 3(an — an-1). by = ap —a,—y 0000, by =
3/2—-2=1/2,b,=—(1/2)" 1 00DO.

oo
an = (an—an-1)~+ (@n-1 —apn—2)+---+ (a2 —a1) + a1
k=2
1—(1/2)" 11
SR e V) L B
1-1/2 2
00000,0000000000000. Ec/ta-c-asir-6b.txt
\
for (I=1; I<=3; I++) {
A= 2-(1/2)*x((1-(1/2)~(I-1))/(1-1/2));
print(A);
}
end$
_ J

gbooobooooboboooooboooon.
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00 1:000000000000000000000000000,000000(0001)0
000000000.000,000000 (000 1)00000000000,00000000
00000 apy1 =3a, +n° 000000000, A= (A+1)/2 0000

A = 3%A+I"5

obooooOobooooob.ocoboboboobooboooooboon.
ob2000000000000DO0000DO0DbOOOOODOO. 000D OoObOOD.
0o03 (1/2)°I O0D0D0OO0O0oOooDooooo.
gboooobooboooboooo.obobooobooboooooboooob,b0bobooooboo

obO,0000000000b00b000b0,00b00b000oboOobooooooo.

O0:q,000000000O0O000O0DOOOOY?
O00000D0 maple 00 rsolve OO OO0OODO. OODOODOOOOODODOOOOODO.

> rsolve(f(n+1)=(f(n)+1)/2, £(k));
k k
£(0) (1/2) - (1/2) + 1

00000 1. (Sloane’s encyclopedia of integer sequence)
http://www.research.att.com/ njas/sequences/ D0 O0OO 112358 O0O0O0O0OOO
O. Fibonacci OO00O0OOOOOODOO,

((1+sqrt(5)) "n-(1-sqrt(5)) "n) /(2 n*sqrt(5))

ocoooooooooo0o0o.ooooooooooooobooooooo.
OOO0OO0DO 2. http://algo.inria. fr 00000000, gfun OO0O0OO0OD0DODOO maple OO0
ooo.

029 [4,p90070000000.
000 a1 =1, anp1 =van+1L,n>1000000000000. ay,...,a100 00000000
0. lim,_oa, 0000O000.

000000000o0O00:

a, 0 00000OOOOOO ([4,p900). “0O00000000000O0O0O0O0O0O0O0O” 000
0o, lim,—ea,=a00000. 00000000000000000, @y =vVa, +1000
DDDDDD,aszDDD.DDD,a2:a+1.DDDDDD,a:%.DD l=a<a
000, a=155 ~1.61803.

Asir

000000 (D00) Ec/ta-c-asir-9.txt
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/A=1; N
for (I=1; I<=100; I++) {
print(A);
A = (A+1)"(1/2);
A = deval(A);
}
end$
\ )
goooooo.
Q.

n n
:2”
> ()
k=0
DDDDDD,DDDDDDDDDD,DDDDDDDD?
A “A=B” 000000oooog.

0 210 4xtan~!(1) 00000000000 D00 #000000000. 0000000000
oo.

0 211000000 sin_l(x)DDDDDDDDDEIEID (0O00DUO0O0O0),~r0000O00O0OO
oboocoobooboooboobo.oboobooooobooboooboooon.

L=12Y fm)
n=0

Ec/asir-pi.txt

def £(N) {
return
(-1)"N*(( 545140134*N + 13591409)/(640320" (3*N+3/2)))*
fac(6*N)/( fac(3*N)*fac(N)"3);

00000 Chudonovsky OO00OOOOOOOOOOOD 1I/f000000. 000000 1/«
00000 (Coooooo)oooog.

ROOOOODODO

ooooobo,bobo0obooooboooobo,bboob00o ROOOOOO.ObOOOoOO0OoobOoOog,
100000000000 (kadota 0) 0OO0O0OODODO.
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E/kadota-randw.r (0O0DO. 2007-05-10). DOOODOOOOOO
"\ 0000000000. 0000 mO000
sample<-50000;
for(i in 1:4){ 0 50000m(j] 0 jO00000000ODO. 41
m <- floor(runif(sample)*100); _
ifml11%%2 == 0) { m[1] <- 1; } o -1oboobooh.
else { m[1] <- -1; } gbooooogo,oocobobooobocood

for(j in 2:sample){
1Em§1%%2 == 0) { m[j] <= m[j-11+1; } gooooooooo,bo000ogoooo
) else { m[j] <- m[j-11-1; } DDDDDDDDDDDDDD.(DDDDD).
plot(m, xlim=c(0,sample), ylim=c(-500, 500), type="1");
par (new=T) ;
}
abline(0, 0, col="red");

/

O0000O0 RO c000000000000000 array000000000000000,
factor (0 0), data frame(0 00000 0)00000000000000000000000. O
00000000000000 map00000000000000. R-intro-jp.170.pdf 000
0000,0000000000000000000,00000000000000000000
00000000 (todo).

00 (000)00o

EEEEEEE]

Todo: OOODOODOOOOO0O, asir book 8000 0.
http://www.math.kobe-u.ac. jp/HOME/taka/2007/asir-book-2007 . pdf

00O /usr/local/icms2006/projects/mathpolyglot/src/lang-func 00O O0O0O0O0OOOQO
0000000000000, ODOO, desktop O icms2006 OO0 OO0D0OO0OOOOOODOOO
oooo.

25 20000000000000

200000000000 10000000 DDDOO.
@s/2007/03 /knx* ?
Six-hump camel back function.

22(4 — 2122 + 21/3) + 2120 + 25(—4 + 422)

Bruce force method. f, =0, f, =0,f=0000000000000.
Todo: OO DOO. Lagrange OO OO0 O0O.
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[1] O0D00,000 cfep/asir,
http://www.math.kobe-u.ac. jp/HOME/taka/2005/cfep/pdf/next2.pdf

2] 0000, Maxima 00000 1.2.1, 2006.
KNOPPIX /Math, 2006,
Desktop/knoppix-math-ja/PDF /maxima-note.pdf

3] Maxima 00000000, 2006.
KNOPPIX /Math, 2006,
Desktop/knoppix-math-ja/PDF /MaximaManualBeta.pdf

[4 000,000,00000,0000,0000,0000000,0000000.
[5) 0000,0000

[6] M.Bronstein, Symbolic Integration I, Algorithms and Computation in Mathematics, Springer,
1997.

[7] J.Grabmeier, E.Kaltofen, V.Weispfenning, editors. Computer Algebra Handbook, Springer,
2001.

gl 0000,00000000000,0000, 1974
[0 0000,00000000000,0000, 1998
[10] Frank Mogan, 0000000 (beginner’s guide).

[11] O00O0O0,00000000000,1984, 00000.
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30 tUoutdbootdbod

gooooooobobbboodddodoooooobb. oo oooo
goooobbobboooooobobobooooogo.
00000 100 basic (Knoppix/Edu), Risa/Asir, yorick 00000, 00000000000
ogoooooao.
doooooooooboooooobod. bbb ooo,0obo0oooon
goobooobbooobb. bbb bbooubboobobooobbuooobo
goooo.

3.1 000

00000o0O000o0o0UoOo0o0ooooUooOO)oooUoooOon.

3.1.1 0O0ggooogg

0O f¢) 0000000000000

F1t) =a@®)f(t)+0b(t), f(0)=c

00000000000 00. 000 a(t),b(t) 000 tOO0DODOOO,c000000. OOOO
a(t) = —1, b(t) = |cos(t)], c=2 000000000000 f/(t) = —f(t) + | cos(t)], £(0) =20
oo.

f()ooO0+¢+00o0000,00000000D000000OO0O0DOO0OO0DOOODOOODOODOO
00,0000 f0O)=cO0000000O0OOOOOO fy)OOOOOOO,0000000000
godb+tooodobooooooooon.

00 Ah=At000000,0000 A=0.00001000. 00000000000 f’(t)D
(f(t+h)— f(t))/h00O0O0OO0O. 000

f(E+h) = f(t) + hf'(t) = f(t) + (A f(1)
000.000000000000 f() 0000000,
f(E+h) = f(t) + h(a(t) f(t) + b(t)) 3.1

000.000 f#)0 h=At0000 f(t+h) O f(£)+h(at)f(t)+b(t) 000000000
00000.000 (3.1)0 0000 RO0000 fO00D0000 fO0000D00000O0.
(3.1)00¢t=00000,

f(h) = £(0) + 1(a(0)£(0) + b(0)) = ¢ + h(a(0)c + b(0))



54 030 0000000O0OO0
000.00000t=h00 f({)000000000.00 (3.1)0t=A0000,
f(h+h) = f(h) + h(a(h) f(h) + b(R)),

t=2r0000
f(2h + h) = f(2h) + h(a(2Rh) f(2h) + b(2h))

odo,0dt=2h,t=3h0 f(t)DDDDDDDDDDDDDDDDDDDD.DDDDDDDD
Jr41 = fi + h(a(hk) fi. + b(RK)), fo=c (3.2)

000 f, 000000000000 t=hk0O0O f¢)OOOODOOOOODOO.
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3.1.2 0OU00O0OoOoOog

00 3.1 000000000 wn(t),y(t) 00000000 DO0O0O0O0O0O0O0ODOODOOOOOO
O0ooooooooooo. (kg DOODOODODOOOODOOOOOOOOOOOO.)

Y= 2—y2)y1, v = 2y1 —3)y2, 11(0) =4,42(0) = 1.

00:00 2000 10000. »¢) 000 ¢+000000 100. 5t 000 ¢+000000
200.0000000000.
00.,00000000. y1(t) = f(t), »2(t) =¢(t) 00D0D0. 00000000000

Q

ft+n) = f() h(2 = g())f(t)
glt+h)—g(t) =~ h2f({t)-3)g(t)

ooo. 000,
flt+h) ~ fO)+h(2-9g1)f(1)
glt+h) =~ g(t)+h(2f(t) —3)g(t)

ocoooogoooo too f,g00O0OOO0OOOOOO,00000 t+A0O00 f,gOD0OOODO. O
goooooo

ferr = fro+h(2—gr)fr
gk+1 = gk +h(2fk —3)gk
fo = 4,
go = 1

000 f4,¢,0000000 fi, 9,0 00 hkOO f(¢),9(t) 0000000, Ed/basic-prey.txt
4 ™

100 SET WINDOW -1,10,-1,10
110 DRAW axes

120 LET f=4

130 LET g=1

140 LET h=0.0001

150 FOR k=0 TO 200000

160 LET f£2 = f+hx(2-g)*f
170 LET g2 = g+hx(2xf-3)*g
180 SET COLOR O

190 PLOT POINTS: f,g

200 SET COLOR 4

210 PLOT POINTS: £2,g2
220 LET f £2

230 LET g = g2

240 NEXT k

250 END

N J

http://www.math.kobe-u.ac.jp/ ~ taka/2005/prayp.bas 0O O OOOOOOOO.

00 320000 for=4,9=100000001,200000000000000000000
ooooo.



56 30 0OoOOobOooboogo

3.1.3 0OU00Ogooo

gbboobodobooboobooooboboobooboooooboobooi1voboono 200000
oooooobooooooooooboogooooo,0boooo0ooooooooooooonoa
ooooo.
gobbobooooobooboobooooooboooooooooboooboobooboog
ooooo.17o0ooooooooo. booogooooooooono,0oo0doooood
ooooooooooboodooooogooooooo. oooooobooooooooood
OooooooooooooooooOoOoOoOoOoOoOoOoOoOooOooan.
vbboobooobooooboobobooobooobdbooobogooboooooooboo
oooooodooooooooooon.

oo 1

(h)ooooooUooOoooooOoo,000000oDoO0o.

(2) 180,190,200 00000000000 OO. DOD0DOUDOUOULOUOODOUOUDOUODOOOO
oooo. 0ooooo guuood.guuonoooooooooogn 8so0oooogoood
CooooobOoOo. ooboocOooo. 00ooo00obO. 0000000000 235000 wait
delay OO0OOOOOOOOOOO

wait delay 0.1

oooooob.o.1 001 000000000000, Ed/basic-lorentz.txt

4 N

100 ! lorentz.bas. Solving pl’ = -a pl + a p2,
110 ! p2’ = -p1 p3 + b pl - p2

120 ! p3’ = pl p2 + c p3

130 SET WINDOW -25,25,-25,25

140 DRAW axes

150 LET a=10

160 LET b=20

170 LET c¢=2.66

180 LET p1=0

190 LET p2
200 LET p3
210 LET dt
220 LET t =0

230 FOR t=0 TO 50 STEP dt

235 wait delay 0.01

240 LET ql = pl+dt*(-a*pl+a*p2)

250 LET q2 = p2+dt*(-pl*p3+b*pl-p2)
260 LET q3 = p3+dt*(pl*p2-c*p3)

262 SET COLOR 0

264 PLOT POINTS: pi1,p2

266 SET COLOR 4

270 PLOT POINTS: qi1,q2

O O w

.004

280  LET pil =ql
290 LET p2 = q2
300 LET p3 = q3
310 NEXT t
\\320 END //

0000000003000000 pi(8),p2(t),ps(t) 00000000000000000. a,b,¢
0O0O00o00o0o0ooo.

py = —api+apa,

Do —p1p3 + bp1 — po,

pPs = Pip2 —Cp3
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O000ooooo (pi(h),p2(t)) 00000O0OOOO.
http://www.math.kobe-u.ac.jp/ ~ taka/2004/lorentz2.txt DO O OOOODOOODO.

oboooboopsonooooonoo

ql —pl
dt
O00.4t 00000 (D0000D0000 0.004)00000,00 910 pi(t+4dt), 00 p1 O
pi(t), 00 g2 0 po(t+4dt), 00 p2 0 po(t), 00 g3 0 ps(t+4dt), 00 p3 0 ps(t), 00000.
oooooD 20000

= —a*xpl+axp2

p1(t +dt) — p1(t)
dt

—ap1(t) + apa(t) = ~ pi(t)

(0OUC0OO0O0OO0OO0)0UDOOOOO0O. 00O 250,2000000000200,300000000
ooooooo.

O0,Lorentz OO0 O0O000O0DOOCOCOO? O00000O00DODODOO.ODDOOCOO,000D0C
00000000000. 000 ¢ =f(yy0oooooooooog,

fly)=0 (3.3)

00O000. Lorentz 000000, 0000 pr,po,ps 00000000000

0 = —apy+aps, (3.4)
0 = —pip3+bp1 —po,
0 = pip2—cps

ugboo oodb obo.obgooboboboboobooboon.

ocoodg,b0o0ooo0ogdg,poo?oDOo0O0000O00UOoOoOD,000ooooooDoDOon
goboobooooboobobooobooboboooboooboobo.0booboob,4610000
ooooooo.

3.1.4 200000000000

gboog,booooog
2

az? Ty =0
gbooobooooobobooooag.
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~

0000,0000000000000000000.0000000000000
00 x 000 =0
00000000. 000000 Newton 000000000. 00000 ¢t0000000
¢ty 0000,000 ¢(t),0000 ¢(t)000.
1000000000000000000 1000 WOO0OOO.00¢0000,W 00
00 ¢(t) 00000000.000,0000000000000 y=0000.00000
00000,0000000 y00000 (000D0000000000)0000 WOOO
000 —ky000. 000 k000000000, 000 k=100000 Newton 000
000000000,0000000
y'+y=0

ooo.

N J

y(0)=1,4/(0)=000000000 y(t)=cos(t) 00000000 O000D,0000000
0000000.00000000,cs0sin00000000000,000000000000
0ooooo. 0 (??)00,A00000000,

y(t+h) —2y(t) +y(t —h)

2 +y(t)

000 o00000.00000,
y(t+h) = 2y(t) —y(t — h) — h?y(t)

000000000000000000. 000000 ¢—A0¢t0y000,0000000 t+h
0y000000000.00 y(0)0 2O pogpooo. y(0)=0000, y(h) =y(0) O
00000000000000000.00000,000

Ykt2 = 2Uk+1 — Yk — P2hys1, yo = Ly1 = 1 (3.5)

gbobobobobogooooo,0bob0obobobobooobooboooobob. 000 v
ORrRkO0ODy0ODO0OOOO0DODOOODOOOO.000ODOOOODOOOODOOOOOOO
0.000 (35 000000000000, 0000000000 DOO.

Ed/basic-osci.txt

1 Jo00og y»’+y =0 \
LET x1=1
LET x2=1
LET 4t=0.01 !' 00000 O0O0OOOOCOOOOOO.
! y(k+2), y(k+1), y(k) O x3, x2, x1 000
'h [ dt O0OO.
FOR t=0 TO 3 STEP dt

LET x3 = 2*x2-x1-dt*dt*x2

PRINT t,x1

PLOT LINES: t,x1;

LET x1=x2

LET x2=x3
NEXT t
END

N /
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00000000 '000000000 (D0O00O0)UDo0OO0,00000D00D0O0DOO0DOOoO. !
gobooooboooobooobooboobooobooo.ooooo 'oo0oob00o0obO0O0boOoOo. oo
oboooooooooo,oboooobooboobooboooon.

go,b0000ocoboboobocooboobo,oboboooooobobbooooboboo
gbo,b000000b00b0o00oo0ob0boooo,booooboboooobOoboooon
oboocooOoboooobooooobooboooobo.oooboooboooboooboon.

oO0.0o0000o000oDoo ROO0. 00 AhOODDOOOOOOODOOOODOOOOD. ODO
0goo0l00oo00100.00000D00DO0ODODODODOLOOOO,AOODODOOODOODOOO
00000o0o0o00o0o00ooOo0U0oO0O0 (booooo0oO0)DoDoooooooO.

00 3.3
ROD0D0O0OO0OOOODOOOOOOOO.
dy y(T'+h) —y(T)
(T J\ T I
a7 h
dy y(T +h) —2y(T) +y(T — h)
w0 = 72

00000000000000000000Uoo00. (Do0O00DUo0o0oO00oUOoDooooOoO
O0000. 0000000000000 00o0oooo0ooooooooo.

¥y +3y=0, y(0)=1,9(0)=0.

000000000000 00000000o00oooouooO. (1H)Oooooo ¥"+y=0,y(0) =1,
y(0)=00000000000000007 (20000000000 O0O0OOOOOO? (1), (2)
ocoooooooooooobobooo.boooooboobo0ooooOooooobO,soooboboooooo.
ocoooooooooor”oon.

3.03000000,0000000000000 ¢"=-980000000. (0O0O0OO0OOO
00,0000.0000000000007? (h)00O0O0ODOODOODOODOOOODOODOO,0000
y'=-98—ay 000 («00000O0). D00D0UD0O0DODODDODOODOOO. Ed/basic-grav.txt

\
(/>100 1 gog y’’=-9.8, y(0)=100, y’(0)=0

110 SET WINDOW -1,5,-10,110

120 DRAW axes

130 LET y1 = 100

140 LET y2 = 100

150 LET dt=0.001

160 ! y(k+1), y(k), y(k-1) O y3, y2, y1 O0O0O. h 0O 4t O00OO0.
170 FOR t=0 TO 5 STEP dt

180 LET y3 = 2%y2 - y1 -9.8*dt*dt

190 PLOT LINES: t,yl

200 LET y1 = y2

210 LET y2 y3

220 NEXT t

230 END

N /
goooo,0obooocooob.oon,

y'(t) = —9.8 — ay/(t)
Oo00ooooooooooooo. oooooooon.

Y (t) ~ yt+h) - 2*7]’1(;) tylt—h) Y (t) ~ w y'(t) = —9.8 — ay'(t)
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0o
y(t+h) = 2y(t) +y(t = h)
h2 h

000 A20000
y(t +h) —2y(t) + y(t — h) ~ —9.8h* — ah [y(t + h) — y(t)]

ooooo
(1+ah)y(t +h) ~ (2 +ah)y(t) — y(t — h) — 9.8h?

y(t+h) 0 y3,y(t) Oy2, y(t—h) 0 y1 D0D0D,~0 =0000,
(1+a*h)*y3=(2+a*h)*y2—yl—98x%h?

obooobD wobooooboooooboooboon.

(:180 LET y3 = ((2+axdt)*y2- y1 - 9.8*dt*dt)/(1+a*dt) :}

3.1.5 Risa/Asir 00007

Lorentz 0000000000000 OOO Risa/Asir O.

Ed/asir-lorentz.txt

load("glib3");

def lorentz() {
glib_window(-25,-25,25,25);
A=10; B=20; C=2.66;
P1=0; P2 = 3; P3 = 0;
Dt = 0.004; T = 0;
while (T <50) {
Q1=P1+Dt* (-A*P1+A*P2);
Q2=P2+Dt* (-P1*xP3+B*P1-P2) ;
Q3=P3+Dt* (P1¥P2-C*P3) ;
glib_putpixel(Q1,Q2);
T=T+Dt;
P1=Q1; P2=Q2; P3=Q3;
}
}

end$

%

Joo0obb000d emacs UO0ODOD0DDO0OO0OODOO0O,0000 asir-lorentz.txt OO
O000D00D0,asir 0000

load("./asir-lorentz.txt");

lorentz();

goooo.

3.1.6 yorik DOOOOOOODOOO

0000000000 OD0ODOODO0DoDbOOo0 yorick OOOOODOOOOODO. Yorick O
000000 Risa/Asir 00000000, yorick 00000000000 () OO0OOOO.
Ed/yorik-lorentz.txt
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// yorick
// http://www.maumae.net/yorick/doc/refcard/index.php
// include,"lorentz.yorick"
func lorentz {
A=10; B=20; C=2.66;
P1=0; P2 = 3; P3 = 0;
Dt = 0.004; T = 0;
while (T <50) {
Q1=P1+Dt* (-A*P1+A*P2);
Q2=P2+Dt* (-P1*P3+B*P1-P2) ;
Q3=P3+Dt* (P1*¥P2-C*P3) ;
pldj,P1,P2,Q1,Q2;
T=T+Dt;
P1=Q1; P2=Q2; P3=Q3;
}
}

lorentz;

00000000 lorentzi 00000, include,"lorentz.i" O0OOOOO.
"# wlications actions il @ @& &

Fri dwg 12, 160 [0

(] Vorick 0
Systen|: 1  -14.2156,  19.6811)

CTTT 00 E e g
-10 = o 5 1o 13

sten  k-god.tes k-intro.tex  k-kseg.tex K-prosper.alk  K-prospter.:
tex” k-god,tex”  k-intro,tex” k-mZ,. -prosper,tes  k-rmsa,auws
L% k-intro.ax  k-kseg.aux le-nl tex k-prosper_tex” k-rsa_ex

bash-2.05a) od Prog

bash-2.05a8 1=

C¥S lorentz,uorick lorertz.uyocick™ mandel.i mancel.i™ triangulate.n2 >

bash x & K

Copy The Regents nf the liniversitu nf California

Yorick 1,5.14 ready. For help tupe 'help’ j@
> In orick” :
ks

3.1.7 0ODO000OO0O0DOO0O0DOOO0ODOOD

0 ()000000000O00000O000U0O0O0. 0000000000 DO0O0UOOO0OOO
gbooooooboobobooboooboo.oooboooobooooboooboobooboooboo. oo
0O Knoppix/math 000000000000 O00O0OOO0OOOOO.

gbooooooooobooboooooa.

ou  0%u
R
e000000000,000000000 w(t,x)OOODDODUODOODOODOOOO.O0ODO0ODOOO
Joooobobobooooo, bbb o000 bbb bbooooooo
0000000000000 0000 (U0O00000O00000000ooOoOoOoOg. Todo:
sosUOOUOOOOoOoOag.
Mathemaitca D0 000000000000 00000O00O0O0OD0OO0O0OOO. 000O0DOO OK
00,0000000000000000DO00DO0OO0DO00d. E4d/NDSolve.m

+u(l—u), uw0)=u(l)=00000 (3.6)
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4 N

(*

http://documents.wolfram.com/v5/Built-inFunctions/NumericalComputation/EquationSolving/NDSolve. ja.html
http://documents.wolfram.com/v5/Built-inFunctions/NumericalComputation/EquationSolving/NDSolve.html
http://documents.wolfram.com/mathematica/Built-inFunctions/NumericalComputation/EquationSolving/FurtherExamples/NDSolve.h
*)

(* p.931 *)
wave [] :=Module[{ans},
ans=NDSolve[{ D[y[x,t],t,t] == D[ylx,t],x,x],
y[x,0] == Exp[-x~2],
Derivative[0,1] [y] [x,0] == O,
y[-5,t] == y[5,t]},
y, {x,-5,5}, {t,0,5}];
Plot3D[Evaluate[y[x,t] /. First[ans]],
{x,-5,5}, {t,0,5}, PlotPoints->30]
]

nlwave[] :=Module[{ans},
ans=NDSolve[{ D[y[x,t],t,t] == D[y[x,t],x,x] + y[x,t]"2,
y[x,0] == yIx,11,
y[0,t] == 0,
y[1,t] == 0},
y, {x,0,1}, {t,0,1}]1;
Plot3D[Evaluate[y[x,t] /. First[ans]],
{x,0,1}, {t,0,1}, PlotPoints->30]
1

nlwave2[] :=Module[{ans},
ans=NDSolve[{ D[y[x,t],t,t] == DIy[x,t]l,x,x] + y[x,t]"2,
y[x,0] == y[x,1],
Derivative[0,1] [y] [x,0] == Derivative[0,1][y][x,1],
y[0,t] == 0,
y[1,t] == 03},
y, {x,0,1}, {t,0,1}];
Plot3D[Evaluate[y[x,t] /. First[ans]],
{x,0,1}, {t,0,1}, PlotPoints->30]
]

nlwaveO[] :=Module [{ans},
ans=NDSolve[{ D[y[x,t],t,t] == D[y[x,t],x,x] + y[x,t]"2,
y[x,0] == Exp[-(x-1/2)"2],
Derivative[0,1] [y] [x,0] == O,
ylo,t] == 0,
y[1,t] == 0},
y, {x,0,1}, {t,0,1}];
Plot3D[Evaluate[y[x,t] /. First[ansl],
{x,0,1}, {t,0,1}, PlotPoints->30]
]

N /
O000000,000000000 COU0O00000O0U00DOoUoO. Knoppix/Math O C
00000/0000000000000. (000000000000 Knoppix/Math 0000
O0000o000ooooooooooooo.)

00,X11 0000000 00000000 gif0000000000 (cgif, GPL)
http://www.math.kobe-u.ac. jp/HOME/yamaguti/ OO0 00000000 0OODO0O.

0000 cgif 0000 cgif 00000000000O0. OO Makefile 00 make pt O X110O
OO0, make pt2 O cgif 000000000 0OODODODODODO. Ed/Makefile
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pt : pt.c glib.o
gcc -o pt pt.c glib.o -L/usr/X11R6/1ib -1X11 -Im

glib.o: glib.c
gcc -I/usr/X11R6/include -c glib.c

pt2: pt.c glib_cgif.o cgif.o
gcc -o pt2 pt.c glib_cgif.o cgif.o -1m

glib_cgif.o: glib_cgif.c
gcc -c glib_cgif.c

cgif.o: cgif/cgif.c
gcc -c cgif/cgif.c

clean:
rm *.o0 *” pt pt2

-

Ed/pt.c
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gboooboooogao

#include <stdio.h>

#include <math.h>

#define PI 3.14

/* #define Heat_N 40%/ /* Mesh OO 0O, */
#define Heat_ N 3 /* Mesh OO0, */
double DD = 1; /+* 00000 4 *x/

double AA = 1; /* 00000 a *x/

main(int argc,char *argv[]) {
double K; /* dt */
int M; /% steps */
float AO; /* a */

double H;

double t;

double C;

double A[Heat_N+1];
double B[Heat_N+1];
int P,Q;

int frame_max = 20;
int frame_dt = 0;

/* printf("0.00001, dt=7"); scanf ("%f",&K); */

K = 0.00001;

M = 50000;

if (argc > 1) sscanf(argv[1],"%d",&M);

printf("M=Yd. a=? (1, 11, 20) ",M); scanf("%f",&A0);

frame_dt = M/frame_max;
glib_init_frame_no(frame_max) ;

glib_window(0.0,0.0, (double) Heat_N,1.0);

H = 1.0/Heat_N; /+ 0000 %=/

AA = AO;

printf ("0 000 K="); printf("%f\n",K);

printf ("CFL like 00O . must be >0. 1-2%K*d*/(HxH)-a*K: ");
printf("%f\n",1-2*K*DD/(H*H)-AA*K);

t = (4%DD/(H*H))*sin (H*PI/2)*sin(H*PI/2);

printf ("0 00 (4d/h"2)*sin"2(h*pi/2) <> a: %f\n",t);
printf ("a=%f\n",AA);

A[0] = 0; A[Heat_N] = 0;

/* ODO0O0O0ooog =/

Cc=1;

for (Q=1; Q<Heat_N; Q++) {
if (Q <= Heat_N/2) {

A[Q] = H*QxC;
Yelsed{
ALQ] = (1-H*Q)*C;

}
}

for (P=1; P<=M; P++) {
B[0] = 0; B[Heat_N]=0;
for (Q=1; Q<Heat_N; Q++) {
B[Q] = A[Q] + DD*(K/(HxH))*(A[Q+1]1-2+xA[Q]1+A[Q-1]1)
+ KxAAx(1-A[Q1)*A[Q];
}
/* print("Time=",0); print(P*K,0); print(": ",0); print(B);*/
/* code for DISPLAY */
glib_clear();
if ((P-1) % frame_dt == 0) { glib_set_frame_no((P-1)/frame_dt); }
for (Q=0; Q< Heat_N; Q++) {
glib_line((double)Q,A[Q], (double) (Q+1),A[Q+1]);
}
glib_cgif_pen_up();
if (P % 1000 == 0) {printf("P=%d\n",P);}
glib_flush();
for (Q=0; Q<= Heat_N; Q++) A[Q] = BIQ];
}
printf ("Type in enter to finish."); fflush(NULL);
getchar(); getchar();
glib_close();
}

~
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000D00D0D0o00oo0oDoooooooooooo. cooooooooooooooooon
O0.00 asir 0000000000 0OOCODO COODOODOODOOO,000O0DOO00OOn.
Todo: OO DOODOO web O.
00 0 (3.7)00000000000000000UDOOO0ODOOO.

0= @Jr (1—u), w0)=u(l)=00000 (3.7)
_68x2 u u), u(0)=u(l)= .

Uj—1 — 2U; + Ujq1 )
€ 2 w(l—w;))=0, 1=1,2,3,...,n—1 (3.8)
1

u0:0,un:0,hzﬁ

goooooooOoOoOOOOOOO. 0000000 ?»?2700000.

0000000000 0O00O000oo0oO0O,000 1970000000000000 40000
O 000. Turing’s diffusion instability principle 0000 O0000000O00O.

Ut,z) O V(t,x) DOODOODOO,

ou
ou

goboooooooobo.bodo U”:%ig O000.00000000000000 u(x) =U0(0,x),

v(z)=V(0,2) 00000.0000000000000000.

diu” + (f1(u)u — kuv) = 0,

dov” + (= fa(v)v + kuv) = 0, (3.9)
ggd
f1(2) = (1/9) % (35 +16 % z — 2?),
f2(2) = 1+ (2/5) * z,
0 <=2z <=5,
k=1,dy = 4.

d; 000000000OD0O0DOO0O0OO0. http://fe.math.kobe-u.ac.jp/nobuki/sos/pps-1.png
0d;=1/200000000000.000000000000.0000 (prey)uwd,00000
(predator) v OO O.

AsirO0O0OOOCOOOOOOOOO Egr/pps.rr
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def draw_ax() {
glib_line(-2,0,5,0 | color=0x00££00) ;
glib_line(0,-2,0,10 | color =0x0000ff);
}
import("glib3.rr");
import ("gr");
Glib_math_coordinate=1;
Cfep_loaded = 0; /* use X11 */
glib_window(-2,-2,5,12);
glib_clear();
draw_ax();
/* Masayasu Mimura, Asymptotic behaviors of a parabolic system related to a
planktonic prey and predator model. SIAM J on Applied Mathematics, 1979.
*/

N=20; Dt=0.005; /* N=21 --> N=20 variables. N=20 --> N=19 variables */
U=newvect (N+1) ;

V=newvect (N+1) ;

Unew=newvect (N+1) ;

Vnew=newvect (N+1) ;

K=1; L=5;

Pu=0.05; Pv=4.0; /* diffusion constants */

for (I=0; I<=N; I++) {

U[I] = 0.0;

V[I] = 0.0;
}
V[0]=V[1]; VIN]=V[N-1];
NN=idiv(N,10);
for (I=NN*3; I<=NN*4; I++) U[I] = deval(2*(L/N)*(I-NN*3));
for (I=NN*4; I<=NN*5; I++) U[I] deval (2% (L/N)* (NN*5-I)) ;
for (I=NN*5; I<=NN*6; I++) V[I] deval (2% (L/N) * (I-NN*5) ) ;
for (I=NN*6; I<=NN*7; I++) V[I] deval (2x (L/N) * (NN*7-1));

H = deval(L/N);
for (T = 0.0, J=0; T<100; T += Dt, J++) {
for (I=1; I<N; I++) {
Unew[I] = U[I]+Dt*Pux(U[I-1]-2*U[I]+U[I+1])/(H*H) +
Dt*( (1/9)*(35+16*U[I]1-ULI1*U[I]1)*U[I] - K+xU[II*V[I] );
Vnew[I] = V[I]+Dt*Pv*(V[I-1]-2%V[I]+V[I+1])/(H*H) +
Dtx( - (1+(2/5)*V[I1)*V[I] + K*+U[II*V[I] ) ;
}
Unew[0] = Unew[1]; Vnew[0] = Vnewl[1];
Unew[N] = Unew[N-1]; Vnew[N] = Vnew[N-1];

if (J % 20 == 0) { glib_clear(); draw_ax(); J=0;}

for (I=0; I<N; I++) {
glib_line(I*H,U[I], (I+1)*H,U[I+1] | color=0xf£0000) ;
glib_line(I*H,V[I], (I+1)*H,V[I+1] );

}

glib_flush();

for (I=0; I<=N; I++) {

U[I] = Unewl[I]; V[I] = Vnewl[I];
}
}

bsave (U, "tmp-pps-u-n-"+rtostr(N)+".bb");
bsave (V, "tmp-pps-v-n-"+rtostr(N)+".bb");

o

Grobner 0000 O0O0ODO 46300000.

~
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3.1.8 Cavity flow

oot ooob b oo ooobuoobuooo
oooooooDoo0.

Cavity low OO O0O7?

Todo: OOOO0ODOODOOODO. 0DOO0OOODOOOOODODO.

Cavity low 0000000 Prog/cavityc 0000000, “0000, 00000000000

07 [3] chap4 O cavity low 00 000000000000 0O000O0O0ODOO. 2007/02/knx—*
ooooo.
OO000: ses/Prog/fluid2d.rr OO0O0O0O0,000000000CCO000O00O0DDODOOO
O000.000,0000000000000000000000D000O0U0OO0 Raynolds O (OO
000)0O00oo0O0ooOoOo0oU0oo0O0oOoO,000000000000LOO0O0OOOO0Oo
O?00,0000000000 SOSO0000O0O0O0ODOOOOOOODOOOOOOO. Cavity
flowDOOODO,000000000. 000000000000 DOO0ODOOODOODOODOODOO0
gooooo,gooobooooooon.

ccl O cavity flow 0000000000000, 00000.

3.2 UOObOOoOboOoob. boboood

@Co)
oo, 00b00booooboboobooboooooboobooooob. ocobooboooooboon
oooooobooooobo.ooobooboooboobooooobooobooo.

3.2.1 ODOOODOOO?

3.2.2 Risa/Asir 000 Mandelbrot 000000

Newton 0000000000000. 22~a=00 Newton 000000, 000000000
ODecCOOOOODODOOODOODOOODOOD.OOOO

_ 2 +a 1
Al T gt T3
ooo.d0o0o z, 00o0o0ooo.

Ed/asir-mandel.txt
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/* mandelbrot.rr */
load("glib")$
#define MAG 50.0
#define abs(x) (x < 0.07 -x : x)
def mandel() {

glib_open();

for (Ar = 0.0; Ar < 5.0 ; Ar += 1.0/MAG) {
for (Ai = 0.0; Ai <5.0; Ai += 1.0/MAG) {
X=0.1;Y=0.1;
for (I=0; I<200; I++) {
D = X*kX*X*X+2*xY*Y*X*X+Y*Y*Y*Y;
X2 = ((2.0/3.0) *X*X*X*X*X+(4.0/3.0) *Y*Y*X*X*X~-(1.0/3.0) *Ar*X*X
+((2.0/3.0) *Y*xY*Y*Y-(2.0/3.0) *Ai*Y)*X+(1.0/3.0) *Ar*Y*Y) /D;
((2.0/3.0) *Y*X*X*X*X+((4.0/3.0)*Y*Y*Y-(1.0/3.0) *Ai) #X*X
+(2.0/3.0) *Ar*Y*X+(2.0/3.0) *Y*Y*Y*Y*Y+(1.0/3.0) *Ai*Y*Y) /D;
if (abs(X2) > 30.0 || abs(Y2) > 30.0) {
break;

Y2

}
if (I == 199) {
glib_putpixel (Ar*MAG,Ai*MAG) ;
}
X =X2; Y =Y2;
}
}
}
}

print ("Type in mandel()")$

end$
N

~

3.2.3 Yorick 000 Mandelbrot O OO OO0

Ed/yorik-mandel.txt
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/* include,"mandel.i" */ )
func mandel {
MAG=50.0;
for (Ar = 0.0; Ar < 5.0 ; Ar += 1.0/MAG) {
for (Ai = 0.0; Ai <5.0; Ai += 1.0/MAG) {
X=0.1;Y=0.1;
for (I=0; I<200; I++) {
D = X*X*xX*X+2*xY*Y*X*X+Y*YxY*Y;
X2 = ((2.0/3.0) *X*X*X*X*X+(4.0/3.0) *Y*xY*X*X*X-(1.0/3.0) *Ar*X*X
+((2.0/3.0) *Y*xY*Y*Y-(2.0/3.0) *Ai*Y)*X+(1.0/3.0) *Ar*Y*Y) /D;
Y2 = ((2.0/3.0) *Y*X*X*X*X+((4.0/3.0) *Y*Y*Y-(1.0/3.0) *Ai) *X*X
+(2.0/3.0) *Ar*xY*X+(2.0/3.0) *Y*Y*xY*Y*Y+(1.0/3.0) *Ai*Y*Y) /D;
if (abs(X2) > 30.0 || abs(Y2) > 30.0) {
break;
}
if (I == 199) {
plm, [[Ar*MAG,Ar*MAG] , [Ar*MAG+1,Ar*MAG+1]],
[[Ai*MAG,Ai*MAG+1], [Ai*MAG,Ai*MAG+1]],color="red";
}
X = X2; Y = Y2;
}
}
}
}
mandel;
N J

3.24 CO0O X11 000 Mandelbrot 00O OO0

Newton 000, 00000000000000000QO0O0O «0OD0OODOD DODODOO
000 Mandelbrot 00 0OODO.

2
20 =0,2n41 =2, +a

n O 1000 000000 DDDDDDDD.|zn|2>2DDDDDDDDDD nO000000000
O000.0000 CO X11O0O0oOoooo.0ooooboooooobooooooooooaoao.
Ed/c-m2.c
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-

N

/*
gcc -o c—m2 c-m2.c glib.c -L/usr/X11R6/1ib -1X11 -1lm

*/

#include <stdio.h>

#define MAG 100.0

main() {

double Ar, Ai, X, Y, X2, Y2;

int I;

glib_window(-2.0, -1.0, 1.0, 1.0);

for (Ar=-2.0; Ar < 1.0; Ar += 1.0/MAG) {
glib_putpixel(Ar,0.0);

for (Ai=-1.0; Ai < 1.0; Ai += 1.0/MAG) {
glib_putpixel(0.0,Ai);

for (Ar = -2.0; Ar < 1.0 ; Ar += 1.0/MAG) {

for (Ai = -1.0; Ai <1.0; Ai += 1.0/MAG) {

X=0.0;Y=0.0;
for (I=0; I<100; I++) {
X2 = X*X-Y*Y+Ar;
Y2 = 2%XxY + Ai;
if (X2#X2+Y24Y2 > 2) {
if (I < 3) {
glib_color (0x££0000) ;
glib_putpixel (Ar,Ai);
}else {
glib_color (0x0000ff) ;
glib_putpixel (Ar,Ai);

/* printf("%f %f\n",Ar,Ai); */

break;
}
X =X2; Y =Y2;
}
¥
gFlush();
}
printf ("Finished\n");
getchar();
gclose();

~

/

O000000000000000000000, glib.c (X11 OO0 graphic library) O 00O

0000 2007/knx OO0 DO0OO0OO0DOOCOOODOODO.

0od0o,000b00b00o0doDooDooooodboooooooDooooooD. oog coa
000000000. 00oogd Javad GUIDOOOOODO. MacOO CoCoAODOO. O. cca, cfep

3.2.5 Xaos 000 Mandelbrot 0O

Knoppix/Math 0 Xaos 0000000000000 Mandelbrot 00000000000 O0O
oooooog.

3.2.6 UUOOOOODOOOO

Ed/basic-hakodama.txt
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DIM
FOR

NEX
LET
LET
LET
LET
LET
SET
DRA
FOR

NEX
END

b(20,40)
i=1 TO 40
LET b(1,i) =0
T i
b(1,2) =1
b(1,3)
b(1,4)
b(1,10) =1
b(1,15)=1
WINDOW 1,20,1,40
W grid
n=1 TO 20-1
LET my =0
FOR j=1 TO 40
IF b(n,j)=1 THEN SET AREA COLOR 1
IF b(n,j)=0 THEN SET AREA COLOR O
PLOT AREA : n,j;n+l,j; n+l,j+1l;n,j+1
IF b(n,j)=1 THEN
LET my = my+1
LET b(n+1,j) =0
ELSEIF b(n,j)=0 AND my > O THEN
LET my = my-1
LET b(n+1,j) =1
END IF
NEXT j
Tn

1
1
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3.3 000, Fourier [
3.3.1 0OO0OO0O

3.3.2 Maple

DEtools
y'—zy=0000000000.000000000.
Out/maple-formal-sol.txt

taka@iyokan-6(1)=> maple ‘\
IN/1 Maple 9.5 (IBM INTEL LINUX)
I\ |/1_. Copyright (c) Maplesoft, a division of Waterloo Maple Inc. 2004
\ MAPLE / All rights reserved. Maple is a trademark of
| S > Waterloo Maple Inc.
| Type ? for help.
with(DEtools);

L:=x"5*Dx"2+2*x~2*Dx-1;
:=x"5*Dx"2+2%x"2*Dx-1;

Vv v Vv

5 2 2
L:=x Dx +2x Dx -1

> formal_sol(L, [Dx,x],T,x=0);
1

[lexp(- ---)
2T
/ 2 105 3 315 4 59409 5 6 \ /
|11 +9/16 T -9/5612 T + -——— T + T - T +0(T)HI /
\ 8192 524288 8388608 //
1/8 (25/8) 1 1
T ,T=x], [T exp(-—- + ----)
2T 2
T
/ 17 1275 2 32725 3 4791875 4 152151615 5 6 \
11 --—-T+ -——-T - T + T - T +0(T)HI, T=x
\ 16 512 8192 524288 8388608 /
1]
> L:=x"5*Dx"2+2*x"4*Dx-1;
L:=x"5xDx"2+2*x"4*Dx-1;
5 2 4

L:=x Dx +2x Dx-1
> formal_sol(L, [Dx,x],T,x=0);

1/2 2 3 6 2
LIt exp(- ----) (1 - 5/48 T + 0(T)), T =x]]
3
3T

> quit;
quit;
bytes used=1441140, alloc=1244956, time=0.06
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Asir

Asir 0000000 0O0O0OOOOCOOOOO0OO000. ODOOOO0OCOO0O000OOOOOOO
ooooooboooobooooon.

[ poly_sort((x-y-a)~3 | v=I[x,yl, w=[-1,-11); ]

0 31000002000000000000000.00000000000D0O0DOOOOODO
goo.

Todo: OOOODODODO.

0000000 “00,00,00000000007B)0 p210 WKBOOOODDOOOOODO
O.wWKBOOOOOOOOOODOOOOoOooDOoOOoOooooDoOoooooO.boooooobooo
cooooooooo,b0o00,0obbooooooooooogoooooDoD. “0ob,0000
oO0”goooogoooo.

032000000000 §;,0000000000000000.

531:\/5

de—l
dzx

2518, = - > SkSi+
k4+0=5—1,k,0>0

Sodd = Y _ Saj_an' ™

=0

gooobooobooboobooboon.

0000 2Y/?2000000000.0000000000000000000000000000
00000,000000000000000000000000. 0000 zY2yY2 = (ay)'/2 0
O0000.0000000000000000000. 00000,y=2Y2000000000

oooooooogo.
d d 1 d 1
—f(xQ): f(y)ixq/z: f(y)i
dx dy 2 dy 2y
000000000 y0OOOOOOOO00O0.00 setssOO O S;0 j=9000000.

00 6§, 00000 Asir000000O00000. Prog/airy.rr
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4 N

/* airy.rr x/

/* Kawai-Takei, p.14, p.21 */
Airy = quote( -dx"2+ eta”2*x)$
SS=newvect (10)$

/xy = x"(1/2) */
def ss(J) {
extern SS;
if (J == -1) return y;
if (SS[J] '= 0) return SS[J];
S = diff(ss(J-1),y)/(2xy);
for (K=0; K<J; K++) {
L J-1-K;
S = S+ ss(K)*ss(L);
}
return -red(S/(2xy));
}

def setSS() {

extern SS;

for (I=0; I<10; I++) SS[I]=ss(I);
}

Psi = quote((1/s(x)"(1/2))*exp(integral(s(t),t,x0,x)))$
/*where s(x) = ss(-1)*eta”1+ss(1)*eta”(-1)+ss(3)*eta”~(-3)+... */

end$

J
goooooob,b0oobd0obooooobooboo,boooooob0oboooobobooonoog
O0000.000000000C0000000000C0O0OD0O0O00OOOOOOD. Asir0OOO
OO0 quote U0 OO0OO0O0OO0OD0OD0OO. O0O0OO0OO0OO0OOO0OOOODOODOODOODOODOODO
oooooooboooog.

0330000000 »00 Ary0DODDODODODOOOOODOOOO.

Maxima

Maxima OOOO0O0OO0OOODO.

00 320 MaximaOOOOOOO. Maxima OO0 000000000000 200000
O00000000000000. setss(); 000000 ss[-11, ss[0l, ... O 5; 000000
oo.

Prog/airy.txt
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ss[-11:x7(1/2);
ss(j) :=block([s,k,L],
s:diff(ss[j-11,x)/(2%x"(1/2)),
for k:0 thru j-1 do (
L : j-1-k,
s : s+ss[kl*ss[L]
),
ss[jl: s/(2xx~(1/2)),
return(ss[j])

)

setSS() :=block([i],
for i:0 thru 9 do ( ss(i) )
);

= J
Binary splitting algorithm OO0 pi D00O. gmp OO0OO00ODOO. Todo: fb OOODOODO
binary splittting 0 00O 07
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3.4 Wavel OO —COOUOOODOO

Mathematica 00 Play DJO0O00O00OO0O00O0ODOCOOOODOOCO. OOO0O0O0OOOOOOO
oooooobooooobooo.

gboboooooooboboo. oooboboboooboboobooobobooboboo. oo
obooooooooboobooooboob. ocoboboooooboobooboooooboo,oboo0o0on
gooooboboooobooobooooobooooobooboooobooobooD.

00000 knoppix/math 000 0000000000000 DOD,CO0O000O0OOOOODO
gb.0000000bo0o0ooobooboobobooooboooboobooog.

cO0000O00,00000000O00O (1)obUDOU0 cOooUoUoOUOUDOUODOUOO. OO
oooooo0oooboooooobobo0o0ooboDoo0o0. 0bbD char OOODOOOODODO,
8bit=1byte 0000000000000 0O00O0O0ODO0ODO0ODODOO. (2) B.W.Kernighan,
D.MRitchieOD COOOO [1]O0000,0000000.00000000.

ocooooogoooooooooOob0 coboogoooOoooboooboooOooobo.cOooDo
o0oo0o0o0oooooooooooD. cogooooooooooooooooooooooobo.
gooo0O,000000000000Q0C0O0.0000Q00O0OOODOOO00O0O0 COoOOOOOOO
Oo0.000000000O00 cOoooopooooooo.

Knoppix/math 00 0000000000000O0O0
1. 00000 (she) 0ODDODOODOODO.
2. cygwinshell 000 40000 Is,cd, cp, man OO 00O .

3. Basic, maxima, asir, 000 0000000000000, 200000,00,0000 (for)
goooog.

4. 00000000 emacs 0 KDEODOOODOODOOOOODO.
5. JOOooOoooon.
6. 00000 160000000000000000000. (hexdump OOOOO0OOO)

oobo0oobod cygwin OO OODOOOO0ODOOODOOODOOODOODOOOOOOODOO
o.gobog.

Windows 00000000000 OOOOO

1. cygwin (gec D00 )00000D00O0O0OODO. OODOO:??

2. cygwin 00000 (she) DOOODOOOOODO.

3.shell 000 40000 Is, ed, cp, man OO0 O0.

4. 000000000 c:\cygwin\home\O O OO OODOOOO.
5. 00 \ 0000O0O0ODOODOOOOOOObOOoODOOoDoOoOn.

6. Basic, maxima, asir, ] 000 000000000000,200000,00,0000 (for)
oooooo.



34. WaveOOUOO —CODOOOOOO 7

7.00000000000 (notepad) 0O OO .
. 0Oooooooon.

9. 00000 1600000000000 00O0OUOOO. (dump, fbdev O 0O)

ooboooobD eygwin DO ODOO0ODOOOO0ODOOODOOOOODOOOODOOODOOODODO.

Mac OS X OOOOODOOOODOOOOO
1. Xcode (gecc 00 D0) 00000000000, (D0D0DD0OODDOOOODOODO)
2. 00000 (she) DOOOOOOODODO.
3.shell OO 40000 Is,cd, cp, man OO 00,

4. Basic, maxima, asir, 00 00000000000000,200000,00,0000 (for)
oooooo.

5. 00000000 (plain0000) 0 emacs 0000,
6. DO0O0O0O0OOOOO.

7.00000160000000000000000000. (hexdump -C O0)

3.4.1 OUOOOoOoODOOOd

OO00000000HelloD 1700000,00 cO0 l6000000000DODO0OOODO.

Prog-m/dump0.c int ¢ 000 cO0O0D0OO. intO0O0O
™ O (integer type) 00D OODOOOODOOOO
#include <stdio.h> A
main®) { 0oooooo. 32vit 0000000000
intié goooooo.
c = 16;
while (c >= 0) { vhileJOOOODOOOOOOOOOOO ¢>0
printf("%x ",c); 0
printf ("Hellovah) ; ooooooooo. % 0 cOO0OO0OD0OO
c = c-1; 000000000, Hello OOOODOOO
}} \n OOODOO.
N _/ 00:320000000000000000

go.
O0: 00000000 dump0.c00000O0O00OC0OOOOOCOOO0O. Prog-m/dumpO-result.txt
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$ gcec dumpO.c h
$ ./a
10 Hello
f Hello
e Hello
d Hello
c Hello
b Hello
a Hello
9 Hello
8 Hello
7 Hello
6 Hello
5 Hello
4 Hello
3 Hello
2 Hello
1 Hello
\\é Hello J/

O0,000 cygwin OODOOODO,unixd MacOOOO ./a.out OODOODO.

while JOD0OO. printf OJOOO.

while (O00O) {
XXXX;

Yyyys

ZZZZ;

goboobobooboobo 0boobo0obO xxxx; yyyy; zzzzz; UO0000000O. OO0
000000000000000000000000000000000000000. 0000
DoOo**

000000000 c=c-1000000.000000 ¢c000000 whileDDOODOODOO
000000000 (O0D000000). ([etrlf{c] DODODODO.)

CO0D00 000000000000, COD00000. printf 000000000 COODO
O orvideoOOOOODO.

0ooo: 2% k=1,...,80000000000000.

getchar() 0O O0O0OOOODO.

0000o00o0bo0o0ooooo0ooobooo0Dooooboo0o0oooooooooOoooog
Oo.0ooboo,booooboo,b00,booooboooobboogoooDooooobooboo,ooo
0o0ooooooo. cooooo0oooooooodooooooDooooOooooooDooo
O00.00CO000000000000O000UO getchar() (0O), putchar() (D0)00O.
char O character (00) 000000, 0000000 “0000000000000O. 00 100
goooooooooo”boobooboooo0ooo0oooOoDbDOoO0.boobooobooDbooo
0,00 getchar(O 000OO0OOO 10000000.OD00D0O0OO0OODOODOODOO < O
O000000. 00000 D00000000 testl.txt 000. 0000000 Windows O
000 notepad DD O OO ODO.
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gooooooao.

Prog-m/dumpl.c dumpl.c 0OO. 00O (O0O0) getchar() O
N\ O0000ooooooboooooo.oood

#include <stdio.h>
N 000D00000-1000.0000000
int c; gooooooboboboooo,0ggoooo

c = getchar();
while ( ¢ >= 0) { pgooooooo. oouobo,ooonoood
printf("code=ix [4c]\n",c,c); 000000000000000000000

c = getchar();
¥ gojoddoooogoo,boobooooood
¥ bbb ooooooooooad
gooooood rintf 0 %c ). OOO0O

O putchar() DODDODODODODODDOOOOO.
gb:00000b0oobooboocobooobod
obooooobooboooooboon.

00000000 testl.txt. 00 OO0DOODO Windows OO OO notepad, Mac O unix 0O 0
O emacs JOOODOODO. testl.txt Prog-m/testl.txt

AAA
aaa
111!

OO000. Prog-m/dumpl-result.txt

$ gcc dumpl.c

$ ./a <testl.txt
code=41 [A]
code=41 [A]
code=41 [A]
code=a [

1

code=61 [a]
code=61 [a]
code=61 [a]
code=a [

1

code=31 [1]
code=31 [1]
code=31 [1]
code=21 [!]
code=a [

1

code=a [

]

N /
gbo:0g0boobooboobgooboobon.
gooooao.
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Prog-m/dump2.c 00000 dwmp2.c OO0, fO00D00ODO0O
N Ood.
#include <stdio.h>
mint ¢ it @0 ¢
while ( (c=getchar()) >= 0) { gooooooooooag.
if (¢ != Oxa) {
putchar(c+1); Yelsed{
Yelse{ 0ooooooooooooo.
putchar(c);
b }
}
} oo0ooooooouoo ; (oooo)oo
ogooooooo.
puthcar(c) OO > O0OOO0OOODOOO

N / 00001000000000. 000000
ODO0O0OD00O test2.txt OOOOOCOO. O
OcO0O0 1000000000 26000
00000000000, 0000 c=0xff41
O00o00o000 ox410000000.
Oxa 0 wix 0 mac OO0O0O0O0O0OOO.
O0: test2.txt 00000000 DOOOOO
pooooooooooOoDODOOoOOO.
O0: putchar(c+l) O putchar(c+2) O
ooooooooo

dump2.c U0 0O00O. Prog-m/dump2-result.txt

\
$ gcc dump2.c
$ ./a <testl.txt >test2.txt
$ cat test2.txt
BBB
bbb
222"
J
dump2.c 0000000000 DODOOOO0O0O. OODOOOOOODODOOO. Prog-m/dump3.c
. . h
#include <stdio.h>
main() {
int c;
while ( (c=getchar()) >= 0) {
if (c !'= Oxa) putchar(c-1);
else putchar(c);
}
}
\_ /

oo,000000ooO0o0o0ooooodooooooUobo. Ddopogopooooooo
000000000.0000 wave OOOOO http://www.math.kobe-u.ac.jp/HOME /taka/2005
00 prelude-2-a-3.wav 00 O0O0OOOOODO. Prog-m/noisel.c
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/* 44.1KHz, 16 bit, stereo only */
/* noisel <file-name.wav > t.wav */
#include <stdio.h>
main() {
int c,i;
int rate;
rate = 10;
for (i=0; i<44; i++) {
c = getchar();
putchar(c);
}
while ((c=getchar()) >= 0) {
if (random() % rate == 0) putchar(c + random());
else putchar(c);
}
}

N /
OO0 wave 000000 4000000000000000,0D000D0000,0D0000
oo000,00000000oQoooo0oOo00O0.oooooooooooo 7 0000ooo
U.000booooboooobooboooooboooooboobooooooo.
00000 000 random() OOO00,0000 rate00000O0 % 0000000 cOO
gbooo,0b0o0boooobooooboboooooona.
0000 41000000000000000 4byte 000000000 0O. 00 2bytedD0O
0000000,00 20000000000000000. 0000 ((@CUOOOOOO).
ooo0:

1. 0o0ooooooo.

2. noisel.c U0 O0ODO,000000000.

3. noisel.c 00000 OOOOOO0OOO.O000:000000A0O.
good

1. 0oogno.

2.000000000000D00O0DOODODOODO.

Ref: @s/2007/02/knx-2007-02/MusicOl-eigen/sphere.MP3
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[1]

[5]

83

HEEEN

B.W.Kernighan, D.M.Ritchie, C Programming Language (2nd Edition), Prentice Hall, 1988.
0000: 000000000 ¢C(o20),0000

ooooooooo cooooooooooooooo.oooooooooooooboo.oo
gooooOoOoooOoOoOoOODODODOOOOOOOOOO.

Risa/Asir0 COO0OO0O0OO0O0OOOOOO0OOOOOO. Maple d Mathematica 00000
goobooboboboboobooooooooobooboobooobo.oooooboboobooo.
0000000, Risa/Asir0 CO JavaOOOOOOO,00000000000.00,CO
Java0OOOOO0O,0000000000000 Risa/Asir JO000OO000O0,CO JavaOO
gboboooooboooooon.

gbooooboooo,oooobooooon.
oooo,00cCcoo 0oo0.ooooooooooooo.

0000,000000000000. chap4 O cavity low J00000O0O. (Navier-Stokes) O
0000000. Genki Yagawa, Blue Backs, 0000000 .

Masayasu Mimura, Asymptotic behaviors of a parabolic system related to a planktonic prey
and predator model. SIAM J. on Applied Mathematics, 1979.

00,00,0000000000,00.
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4.1 1000000

Todo: maxima [0 solve 0O OO0 OO
Todo: pari(roots,F) DO0DOOOODOOODO
Todo: Maxima [0 newton 00 0O . newton 0 load. ? newton.
Todo: Giant DO D OOOOOOO.

4.2 Risa/Asir 000 GCD OOODOOOO

Risa/Asir 000000000000 OOO. O00O0O0DOO0OOOOUOOOOOOO TCP/IP O
OpenXM O0O0O0OOOOOO0O0ODDOOOOOOOODODODO.ODO CcOODDODOOOOOOO
O00000000000000. 00000 Risa/Asir 0000000, 000000000000
0000000 GCDUUOOOO0OOO0OO0OO Risa/Asir DO00OOOOO.

Risa/Asir 000 0O00O0OOOOO [4000.

4.2.1 Knoppix 00 Risa/Asir 0000

Risa/Asir 1000000 KDEODDOOOD|00000000 = [Math] = | Asir(OpenXM)|
00000. Asir D0000000000000 CDOOO0O000O000O00000000
000000000000 00000. 0000 2MOO0O00000000000000 100
0000000000000. 00000000000 000000000000 00 .asi-tmp,
TeXmacs, .asirre 0000000 . 0000 knoppix| = [confignre] = [0000000000 |
USBOOOOD0OOO0ODODO0OOD0OO0O0O00000000.

[O00]

Oasir 00000 (DO00O0O0O0OD)000. 000 Risa/Asir 0000000000 quit; O
Oo0O00. 00 Asc000O0OoQooooooooooOoooOoOoO.

Asr 0000000000, 0000C0CO00000. ODODOCOOUOUOODOODOOOOOOOOO
oo.

0 4.1 +,-,%,/,-00000000,000,000,00,00.0000,
2% (3+574) ;
oooooo2B+5Y)000000ooa.

0 4.2 sin(x), cos(x) J0OO0D0OUOO. @i D0OUDOOOODODO. sin(z) O cos(z) D00
ooooooo
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deval(sin(3.14));

OO000D0.deval O 64 bit J0D0O0O0OO0OOOOOODO.

2 1
24 - 144+ < )
Wees)erafs
0O Asr 00000000, ; (00000)000000000«00000000. 00000 &
0000o0o00oU0ooO0o0Uoo0. 00000 00000 ¢ (DOU0O)OOoOoOoOo,0000

O000000. Risa/Asir 000000000 DO0OOOO,000000 (H)Oooooo. L]
0 {,}00000000,00000000000.

0 4.3

[0] ((242/3)*4+1/3)+5; ¢
16
[1] ((2+2/3)*4+1/3)+5$ &
[2]

0O 44 plot(f); 0 2000 fODODOOO0ODx0O0000DOOOODOOOOOO
plot(f,[x,0,10]) O0OOOOO,x0 000 10000000O.

0
1] plot(sin(x));
0
2] plot(sin(2*x)+0.5%sin(3*x), [x,-10,10]);

045 00000000000000 —|— (cO cancel 0 C)O0DODOOO. 00O
interrupt ?(q/t/c/d/u/w/?)

00000000 [u]«00000. 00

Abort this computation? (y or n)

00000000 [y]e00000. (g/t/e/d/u/w/) 00000000 ? 00000000000
ooo.

[0]  fctr(x~1000-y~1000);
el
interrupt ?(q/t/c/d/u/w/?) u «
Abort this computation? (y orn) y «

return to toplevel

[1]

Todo: help ODOO. OOODOO.
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4.2.2 Risa/Asir 00000000

Asir 00O00O0O0OD0O0CO0O0O. 0000

[ fctr(x~10-1); )

000000 2'0-100000000.0000000000000,000000000000
oboooboobO. 0000 x20000,22000000000000000.2000 20 x*2
obobo.0oboooobobooobooboo.oboobo koooooo.

Risa/Asir 000000000000 0OOO. 000000000000 fordO0OoOQ.

0 4.6
C for (K=1; K<=5; K=K+1) { print(K); }; ]
000000000. 00000000 print(K) 0 KOOOODODOOOODOOOODOOOODO.
~
[347] for (K=1; K<=5; K=K+1) { print(K); };
1
2
3
4
5
[348] ©
[349]
J

047 00 (0D0D0)0 def000000.00000000OO0OOOOOOOOO,0000
oboooob. 100 NOOOOOOODOODOO0ODO mainO0O0000O0,100 10000000000
oooooo.

a N

def main(N) {
S = 0;
for (K=1; K<=N; K++) {
S = S+K;

}

return S;
}
main(100) ;

\_ J

Ubob0oob0oo0o0o0bo00o0n0O a.rrd emacs O ktext DOOOOOOOOOOOODOO,
load("./a.rr"); O0O0OO0ODODOOOOODOOOODO.
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423 0O00O0O0OO0OOODO
ggd

goboooooooobooobooboob,boob0oobo0ooooboooboboobooOooboo
000.000000000000000000000000000000. Risa/AsirO00000O
O [ ] O00OODOOOO.00000 asciitestr J0000000O0O0OODODOO.ODODOOO
gooobooog.

e NODODODOOODODO.
e JODODOODOODO.

e DD ODOOODOODO.
e ODODOODOO.

gooooboooooooobooo,boobooboobo,00oboboboooobooooboboobooD.
000 emacs 0 LISPOOCOOCOOO0O0O000O00000O0O0O0O emacsd0 10000000
OO0 LISpOOOOODODOOOOO.

1. 0000000 (00 1)

(0] A =[1,2,3]; goooo
[1,2,3] obooooobooog

2. 0000000 (00 2)

[1] B = cons(0,A); ooooooon
0,1,2,3]

[2] A; AODODOODOOoOg
[1,2,3]

3.0000000 (@00 3)

[3] C = cdr(A); cdr=0000;000000000
[2,3]
[4] A; A000O0OD0O00OO
[1,2,3]
4. 0000
(51 A = [1; Dooooooooo

(]
[6] cons(1,4);
[1]

5. 000000 (00 1)

[7] car(B); car=00;000000000
0



4.2. Risa/Asir 000 GCDOOOODOOO 89

6. 000000 (0O 2)

[8] BI2]; gboooboooboo
2

r.000ooboo
[9] B[2] O 5; gbooobood

putarray : invalid assignment

return to toplevel

. 0O0Ooooo
[10] A = [1,2]; A, B O0ODODODO, ¢ OO
[11] B = [3,4]; [1,2,3,4] O00O0OO.
[12] C = append(A,B); cons JO00OOO0OOOOOOODOO

OO0000O00oOoOoo,0o0Od RSA
gooooobD append UOOOO
go.

U 48 00000000CODOO0,A0 BOODODOOOOODOOOOOODOOOOODOO.

goooa goo
I
def quo_rem(A,B) { [1] QR = quo_rem(123,45);
Q = idiv(A,B); [2,33]
R = A - Q*B; (2] Q = Qr[O];
return [Q,R]; 2
} [31 R = QR[1];
j 33

424 0O000O0OO0OOOOOOO

000 Z, 0000000 kjz)]000000000000000: RO 00000000000
00000.0000 RO 00000000 f,¢0000,

f=qg+r, deg(r) <deg(g)

0000 ROO ¢ r00000. D00 R=2Z000 deg(f) = |f], R=klz) 0000
deg(f)=f000 ODOOOO

000000000000 0000000000000000,000000000000000
00000000,000000000000000000000000000. 00000000
0,Object 00,000,00000000000,0000000000000—000,000—
000000.000000,000000000000000000000000,000000
000000. 00000000000000 Object 000000000000 (JavaOODODO
000000)0,000000000000,000000000000000000000.
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425 0000000 10000000000000

“Cobooooboorgo,0booboobboobo0oobDoobDoo.booboobooooo
bobooboo,boooobooooboboooboobooogoboobooooboooboog.
f,geQx]0000,000000000OO

00000000o00o0ooUo0. (Do)ooDooooo

V(f.9) ={a € C|f(a) =g(a) = 0}

0000U0oo0O. o0ooooooooo,V(f,g) OOOODUOODOOODODOUOOOOOoOoOoO? ™
gooooo,0booooooboooogoobon.

goooOo0oOooooooOoOoOo,0o0o00ooooooooooO0. 10 f,g0000000O
O0000.000,Qz000OO

I=(f,9) ={p()f(x) + q(z)g(x)|p,q € Qz]}

gooo.oooono,
V(f,9)=V({)={acC|h(a)=0forall hel}

ooo.
0o,/00000000,
I'=(h)

000000 AO00D000. V() =V(h)O00DD0D00000000000,A00000,V)O
000000,00000000,0000000,V(J)0000,A0000000000. kO
f,9g0GCDOOOOOOOODDOOO0O0OOOD,00,0000000000 A0 f,¢g000
000,0000,A,=000000000,V(f,g) 00000000000,

0000000000D000000000. 00 ged(F,) D000 FO ¢OOD0OO0ODOO
(GCD)0D000. 00 division(F,6) 000000000, ¢, r000000. variety(F,6) O
0O0ooo0o0oo0ooo.

00000000000000000 ged.rr 000,

\
def in(F) {

D = deg(F,x);
C = coef(F,D,x);

return(C*x"D);
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def division(F,G) {

Q=0; R=F;

while ((R '= 0) && (deg(R,x) >= deg(G,x))) {
D = red(in(R)/in(G));
Q = Q+D;
R R-D*G;

}

return([Q,R]);

\\}

AN

def g_c_d(F,G) {
if (deg(F,x) > deg(G,x)) {
S=F; T=G;
Yelse {
S=G; T=F,;

while (T !'= 0) {
division(S,T) [1];
S =T;
T = R;
¥

return(S);

=
Il

¥
-

AN

def varietyl(F,G) {

R = g_c_d(F,G);

if (deg(R,x) == 0) {
print("No solution.(variety is empty.)");
return([]);

Yelsed{
Ans = pari(roots,R);
print ("The number of solutions is ",0); print(size(Ans) [0]);
print ("The variety consists of : ",0); print(Ans);

return(Ans) ;

}
end$

ugbooboaboogbgboboobbooboobooboobgooobaon.

1. deg(F,x) : ODOO FOOO x00000D00OO00O00.0000, deg(x™2+xxy+l,x) [
2000.

2. coef(F,D,x) : 000 FOOO xODUOOODODOO.OOODO,000FDODODO xO 100
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O0000000 xD DODOOOO0O.DOD0O coef(x™2+xxy+2*x+1,1,x) O y+2 0O
oo.

0000000,help000000000O0O0O0O0OOOOO.
O.2°-1=0025-1=00000000,V(@-1,2-1)000000000.

[346] load("gcd.rr");

1

[352] varietyl(x+1l,x-1);

No solution. (variety is empty.)

(]

[353] varietyl(x"4-1,x"6-1);

The number of solutions is 2

The variety comsists of : [ -1.0000000000000000000 1.0000000000000000000 ]
[ -1.0000000000000000000 1.0000000000000000000 1]

[354]

o0o000000oo,00oo0o0o0o0o0oooo0oooooooooooD,RSAOOOOO
gboboooboaboboa,boobbooboobboooboob. ooboa,bboobbad
googobooboobooboobooobooboobo.

o041 30000000000000000O00O0O0ODOOOO.

00 4.2 0000000O0OO0OO0OOOCODOO

p(@)f(x) + q(x)g(z) = d(x)

00000000000000000,0000000000000.000, f,¢,d000000
oooo0o000,p ¢000000.

0043 000000007 O00CCCOO0O0OOOO0OOOO!'DODDODOOOOO.OOOOCO
oboooo,00o0b00ob00boboboobooooooboooooob. boboboobooo,ooon
ooboooooboooboobooooboobooooboooboo,o0bboooboooooboooon.
gooobooboobooboooooobooooobooo.

00:0000,0000000000000000000,0000000000000000
000000000000000.0000000000,0000000 00000000000
000,000000000000000000000,0000000000000000000
0.000000,0000000000000000000,0000000000000000
0000,000000000000000000 (000000)0000000000.0000
000000000000000 Buchberger 0000000000, 0000000000000
00.000000000000000000000000000,00000000000000
0000,?7?0000[1)000 [2000.

Risa/Asir 00 000000000000000,gr0 hgr000.0000000000,00
000D000000,gr 00000 GCDOOOOOD. xO0000 FO GO GCDO, 00 {F,G}
000000000000,0000 gr([F,¢],[x],0); 000000O.
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4.2.6 0000

00000 gedO, f=(22%+42%+3)(32® + 422 +5)10, g = (223 + 422 + 3) (423 + 522 + 6)1°
0O GChDOOODOOO0OOO.

[151] F=(2*xx"3+4*x"2+3)*(3%x"3+4%x"2+5) "10$
[152] G=(2%x"3+4*x"~2+3) * (4*x"3+5%x~2+6) “30%
[1563] H=g_c_d(F,G)$

6.511sec + gc : 0.06728sec(6.647sec)

000000000000, 000000000000000000000. 00000000
203 4+ 4224+ 30000000. 000000000 ptozp(F) DDDOO0OOO. ptozp(F) O, F
00000000000, 000 GCDO 10000000000000000D000000.

[154] ptozp(H);
2%x"3+4%x"2+3

gboooboodgooob,dbd gecddlb,gbboboobooboobobbaoboabad
goboboooogb.obobgo,boboboboooobobo.bobo,obobooobooobo
ooo0oO0o00o0oo. 00, 00o0opoooo,GCbooooodoooooooooOoOooo
oooo,0o0oboo0booooon.

\
def remainder(F,G) {

Q=0; R=F;
HCG = coef(G,deg(G,x));
while ((R !'= 0) && (deg(R,x) >= deg(G,x)))
R = HCG*R-coef (R,deg(R,x))*x" (deg(R,x)-deg(G,x)) *G;

return R;

}
- J

ooooo,000000 kD000

lc(g)*f =qg+r, deg(r) < deg(g)

(le(g) 0 g 000D0D000)00 reZfz]00000000000.00000,000 division
ooooooooo.
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~
def g_c_d_1(F,G) {
if (deg(F,x) > deg(G,x)) {
S=F; T=G;
Yelse {
S=G; T=F;
¥
while (T '= 0) {
R = pseudo_remainder(S,T);
S =T;
T = R;
}
return(S);
C J

[207] g_c_d_1(F,G);

Needed to allocate blacklisted block at 0x988d000
Needed to allocate blacklisted block at 0x9899000

ooo0oooD,b000b0b00000000000000000. 00, pseudo_remainder 0O 00
le(¢)* 00O00,000000000000000000000000. 000, pseudo_remainder
OO0OO00 ptezpOOOOOOOODO.

~
def g_c_d_2(F,G) {
if (deg(F,x) > deg(G,x)) {
S=F; T=G;
Yelse {
S=G; T=F;
}
while (T !'= 0) {
R = pseudo_remainder(S,T);
R = ptozp(R);
S =T;
T = R;
}
return(S);
C y,

[237] g_c_d_2(F,G);

2%x"3+4%x72+3
0.057sec(0.06886sec)

OO0000D0O0O0DOOOO0O0O. ptezp OO, 00000000 GCDOOOOOOODOOODOO
oooooo,0000goooog,GCboooooooo,Gcboooooooooooooo
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O0000000.0000000000000000. [3] Section 46.1 000 [2] 540 0000

gooo.
gbobooboboab,ooboaboaboaboaboabo,oaoboaobooobaoaoaand

goooboooobo.ob,0obooboobooooboobooboobooboon.

Ul 44 gcdl ptozpUUOUDOUOOOOOOOUODO. ODOO0OUOO gedl gecd2000000
goooboob,oboobooboobooboobooooobo.

00 45 Q[z]00 1000000000000 O0OO0DO0OOOOODOOO.

oobooooboooobooobooooobooooooooboooboooboobooobooOo.boooo
ooooooboooobob.boboobooboboooobooboooboooDo.
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4.3 0UO0OO0OOOO

4.3.1 initial monomial, initial term 00000000000

Todo: OO0 O0OO0OO0OOOO0OOOOOOOOODOOO. OO0OOOOOOO.OO0.O00.000
O0000O00.0000. 000000000, (0o00ooon)
Todo: O O initial term O initial monomial OO0 OOOO0ODO. OO0O.

4.3.2 Initial term OO O 00O

00000000000000000. 00000000,GCDO00000000NONONnNOnon
00,10000000000,000 f0 0000 I000000000CCO,00000000
0000000000O0. 0000 /0,000 p0 ¢000000000000.0000 2O p
0¢0 GCDOOOO, f00000 I0000000000000000, division(f,A)[1]0
000000000.000,f0 ARODDDDDDO0OD. 000 I=(,)00000000000
ooo. 00000,

1. 00 p,q0000,0000000DC00O0DOCOOODDOOOODDO RODODO.

2. f€I 000000000000 f0O division(f,h) 00000,000 200 (00000
0)0000,fel000,000000 f¢70000.

000000000000 00000000000O0o0O00 (ideal membership algorithm) O O O
ooooo.
20000000000,0000000000.0000,

I = (2*, zy,y”) = Qlz,y)z” + Q[z, ylzy + Qlz, y]y®

00000 I=(y 000000 AOOO0O0. 0000,00000 AOOO0O, 22, oy, y2 O
000o00000o00oo0Uo,00000 AO0O0OUC0O0O. AO0DO0OO0O0O I0 Qz,yO0
DDDDDDDDD,(xQ,xy,y2>D[ll:ll]l] 100000 (0o0o0).000 Io00ooooo.
godooboooodooooobdobooo. oo oooboobbooooooo
Buchberger 00 0O0O0O0OOOO. Buchberger 0000000, 000000000 O0O0OOOOOO
ooooobo,0bobbodd00ooo, bbb bbo0o0ooooooooDo
oo b ooooobouooooo.

00000 Buchberger 0000000000000 O0OOOD0OOO0OOOODOO (DOOO [1],
[?100),0000000000000000, Buchberger 000000000000 OOOOOO
00000000 (000 reduction 000000) 0000000000000 OOOOOOOO
000000000. 0000 Buchberger 00 0000000000000 OOOOOO,D000
gooboobobooobbooobb. bbb booubbooobobooooo
goooooooo.

0000000000000 00000000000000 100000000000 initial term
goooooooobobuoooooono.

gooddo,20000ooo, oo g. oo 3
000000 Q[z,y,2) 00000. U000 2 >jex Y =1ee « 0000000 (lexicographic order)
goooooooon.

Pr® b_c P/ a' b _c
Y27 mlex ry z
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& (c—d,b—V,a—d)0000 00000000

000,00 0000000000,-000000000 y0OOOOO,y0000000, 2
000000000000000. 00000 P, PPO000O0OOO,00000000000000.

0000000000000000. 0000, w= (w,ws,ws) €R30 w;>00000000
oooooo,

Pryl2¢ =y Pla®y¥ 2¢
& d=(a—ad)ws + (b—b)ws + (c — )ws >0
000 (d=000 Pay’z° =1 P'z®y¥ %)
oo -, 0douo. oo whoob oo oo oooo.
oooooooo >—(>—D —lex U >—w)DDDD fO0000,000 fO00O0DOOODOOOO
00 (0D0)0000000 initial term 000 ing () 00 0.

0000 in(F) OO0 in2(F) O0OOD00, 2>y > 000 2z >y >20000000
(lexicographic order) O initial term 0000000000,

Egr/asir-in.txt Egr/asir-in2.txt

def in(F) { B fdef in2(F) { \
D = deg(F,2z); D = deg(F,x);
F = coef(F,D,z); F = coef(F,D,x);
T = z°D; T = x°D;
D = deg(F,y); D = deg(F,y);
F = coef(F,D,y); F = coef(F,D,y);
T = T*y~D; T = T*y~D;
D = deg(F,x); D = deg(F,z);
F = coef(F,D,x); F = coef(F,D,z);
T = T*x"D; T = T*z"D;
return [FxT,F,T]; return [F*T,F,T];

} }

\ L J

oo0oo0oopoobooo0o,0bbo0o00b0obOobO0 FO nitial term, D000 2000000
initial term 000, 0000 3000000 initial term 000000000 O00DOOOO.

4.3.3 DUO0O0O0O0ODOOO initial term 0000000000

000000000 in(F) OO0 in2(F) O0ODOOODOOODOOOODOOOO,0000DC
OCO00000000DOO0O0O0D00OO. between in(F) and in2(F).

[764] cputime(1);
o
0sec(0.000193sec)
[765] test20);
[z°4,1,z"4]
0.06sec + gc : 0.08sec(0.1885sec)
[766] test1();
[x"4,1,x74]
0.2sec + gc : 0.08sec(0.401sec)

def test1() {
F = (x+y+z)~4;
for (I=0; I<1000; I++) G=in(F);
return(G) ;

}

def test2() {
F = (x+y+z)~4;
for (I=0; I<1000; I++) G=in2(F);
return(G) ;

¥
- )




98 040 O0OO0O0OOOO0OOOODOODOO

test1 0 test200,300000000000000.00000000000000O000O0O7?
gbobobobobobobobobobobOobobOobobOobOobOobobOoboonOa

go.
Asir 0000000000000 5220000000000,000000000000000

goo.

good
goooboooooo

go
goboogbooaoboooog (oo

000000000000 0000000000.0000,5224+20000,000000000
gooobooooboooog.

ooood x
oooooooogo 2

oo )
OO0OO0O0OO0O0oDoOoOoOoDO | AAAA

oood x
oboooooooon 1

AAAA:
oo 1
gbooooobooooo | oo

52 +b5x22+x20 asir 000000,

[755] 5*x~3+b5*x*z"~2+x*Z;

5xx~3+(5%z"2+2z) *x

Oz0000000000000DO00.0000DO0DLO,D0D00000D0D0O0,2z00000O
obooboooooobooobooboooobo. ocoboooogb,=0000,z00000
oooobO 000000000000 O000O00O00bOOO0OO0O0O0O0bOOobObCcO0OOooOOn
goooobooboo.obooooobooooo.

oood x
ooooboooogon 2

oo )
OooOoOoOoOoooOoOoDO | AAAA

oood X
gbooooooooon 1
AAAA:
gooooao BBBB
gbooooboooon oo
goog z
ooooboooao 2
BBBB:
o )
oooooooooooo | ccco
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oood Z
gooobooobon 1

CCCC:
go 1
gboooboooboobg (oo

gbooooooboo,z000000000C0CO0O00DO0O000O0 1000000000000, 20
gboboobobobobobood,. 00000000 ,00000000D00O0000000
u,dbotcoboobooobooboooobooooboooobobooooboo.obooboooaon
gboooboooooo,ocobooooooon.

cOoooooOoOoDD 0 4100000000000, 0D0000D0000000000 deg
Ub coef UOOODOODOODOODOODODOODOO.

~

union object_body {
struct polynomial_cell f;
int c;
+;
struct object {
int tag;
union object_body obj;
3
struct polynomial_cell {
char *v; /% variable name */
int e; /x* degree */
struct object *coef; /* coefficients */

struct polynomial_cell *next;

};
N J

0 41: 00000000000

Asir 00, 00000000000000D0CO00O0O0O0OO0O0. 00000000000 type
oo0ooooo 2000.

O0,000000000000,0D00000D00000000,initialterm 00000000
O00000D0O0o00oO0,0000000000000ooUoOd. initlal term 0O0O00O0OO
O,00000000000000000000000000D000000000000000O0
0.0000000,asir00,0000000000000.0000,000 523+ 52224220
x>y >z 00 lexicographicorder 0000000 OOO0OOOOOOODOOOOOOOOODOODO
oooooooooooo.

r,y,z 0000000 [3,0,0]
oo 5
gooooooooood | bbbDDb

2y, 0000000 1,0,2]
DDDD : oo 5
000000000000 | EEEE
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zy,x 0000000 [1,0,1]
EEEE : 0o 1
000000000000 | OO0

OO00D0O00D0O0O0000000,initial term OO00D0O0O00D0O0OO00D00OO0O0OOOOO0OO
ooooboooog.

OO0O000D0,mitialteem OO0 000 1000 000000,0000000000000000O
O.dpptod(F) O FOOOOODOODOODOOOODOOD. ODODOODOODOODOO.

0000000000000 000000
N o,

def testl_dp(O {
F = (x+y+z)"4; [778] testl_dp(Q);
dp_ord(2); 0.01sec(0.01113sec)
F = dp_ptod(F, [x,y,2]);
/* print(F); */
for (I=0; I<1000; I++) G=dp_hm(F);

return(G);

}
- )

4.4 0O0OOOOOOO

1000000000000 oooooO, initialterm 00000000000 OOOOOOO
O.0000,000 f0000¢t0,000 g0 imitialterm OO0O0O0OQOCOO,000000 m
ooo00 f-mgO ¢t000000CO0O0CO. 00000 reduction 00O . reduction 0 000
00,0000 reduction 0000O0OOOOOOOO,0000000000D0D0O.

300 z,y,z00000000ODO.
Egr/asir-multd.txt

def multi_degree(F) { r>y>z000000000 initial term O

F = in(F); oooad

T = F[2]; .

return ([deg(T,x) ,deg(T,y) 000000000, initialterm OO0 OO0
deg(T,2),F[111); gooooa

FO GO reducible 00000 (reduction O
000o0oo)o000. FO GO reducible 00O
O (reduction JOOO0O)M GO F O initial
teem OO0OO0O0O,MO00.000000
go0d, in(F) = in(M) in(G) ODOOODOO
govMoog.
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Egr/asir-division.txt

def division(F,G) {
Q=0; R=F;
D = is_reducible(R,G);

while (type(D) != 0) {
Q = Q+D;
R = R-D*G;
D = is_reducible(R,G);

}

return [Q,R];

}
\_ J

101

G O initial term O F O initial term O 0 00O
O000,FOD0 GOOODODOODODOO F initial
term OO0 0O 0OO.

OO00D0O0O0oao, initial term O G O initial
term 00000000 OODOOOOO.

00000000000 GLOOUOO0ODO0DO000. 0000 reduction 000O0O00O0DO0O
gbooo,0000000 100b00b0o00o0oboooooon.

00000 Egr/asir-reduction.txt

\

def reduction(F,G)

{
Rem = 0;
while (
for (

{

0, L=G;L!'=1[];
cdr(L) ) {
Red = car(L);

Mono = is_reducible(F,Red);
if ( Monmo !'= 0 ) {
U = F-Mono*Red;
if (1U)
return Rem;
break;
}
}
if (U)
F = U;
else {
H = in(F);
Rem += H[O0];
F -= H[0];
}
}
return Rem;

}

o~

F
U
L

\

4.4.1 0O00O0OOO

<0 00000000 < 0 < 000, fi,...

gooooooooo. s,o00000

I=(fi,...

7fp> :

¢U000O0oooboooo.oboogoo,rO
O0D00,6c000000O initial term 00O
gboobooooooobo,r0O00000DO00
obO0,rRemO000000. OO0ODOOOOO,
O000,c000000 initial term OO0
gbooooobooooboooooo.

ooo

[216] reduction(x"2+y~2+z"2,
[x-y*z,y-z*x,z-x*y]) ;

2%x"2+y"2

[217] reduction(x"2+y~2+z"2,
[z-x*y,y-z*x,x-y*z] ) ;

(y"2+1)*x"2+y~2

goobo,c00poboboonb,bobo
goooo.

f,0n000000 S, =Q[z,...

:Snf1+"‘+8nfp

ooo0o.700000000.00000D0OO0

G = {g17...

7gnz}

oooooobo0oooobooooooboOo oo <xgoooooooboooooboo.

1. I={g1,---y9m) (g1,-.-

2. ing(I) := (in<(f) [ f € 1) O (in<(g1), ...

gm0 1000.)

,in(g))y O0OODO.
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O000,100000000 1<z<22<---0000000. f1,...,f0 GCDO AOO
0D0,G={h 0000000000. 000000000000000000000,0000,
G={fi,. ., fph} 010000000000,
0D0:000000000000000000000000D0000.

000000000000000000000 Buchberger 000000000. 00,SO000
000D00000000000. 000000 f,¢g000, f, g0 initial teem 00000 ¢sty,
cot, 10000, {f,g} 0 SOD0D0O

LCM(ty,t,) ,  LCM(ty,t
Spoly(f,g) = “inta) p LOMUsla)

crly Cgty

00o000o0. 000 ¢, 00,t, 000 1000000,LCMOO0O0O00OO0O0OOOOO0O0
oooo.
Egr/asir-sp.txt

def spolynomial (F,G)
{
DF
DG
Mx

multi_degree(F);

multi_degree(G);

DF[0]>DG[0]?DF [0] :DG[0] ;

My DF[1]>DG[1]?DF[1] :DG[1];

Mz = DF[2]>DG[2]?DF[2]:DG[2];

return x~ (Mx-DF [0])*y~ (My-DF[1])*z"~ (Mz-DF [2])*F/DF [3]
-x~ (Mx-DG[0])*y~ (My-DG[1]) *z~ (Mz-DG [2] ) *G/DG [3] ;

}

N /
ooooooono A7B:C OOOOOOOO,000,A0 000 cOO0O0,A00O000O000,8B
goo.

00 41 /=(G)000O00,GO0 I00000O0O0OOOOOOO,GOLOOOOODO SOOOO
reduction 000000000 oO0O0O0O0OO0OO0OOODOOO.

00o000o0o00,000 [1,2060 00 6000. 0000000000 Buchberger 000
gooooo.

~
1. G=F,D={G0000000000 }000.(000)
2. DO0O0O0 GOOOOOOO0.
3.D00 1000 s00000,s0S0000 GOOO0OOOO 000,
4 00r0000000,r0GOO00D000000 DOOOOO.O000,r0 GO0
000. (00000 s0SO000 GOO000000000.)
5.2.000.
\ J

00 46 0000000000000 00O00O0OO0O0O0O0UO0O0OO. (00D0: GOOOOO initial
tem OO0 0000O0O0O0O0O0COOOOOOO0 20000.000000000,0000000
ooooooooo.)

gbooooobooooooboobooooobo,0oboob0oboooooboo,0o00b0boo
obooobOobooooobooooboooog.
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00 42 (0000000000) GOUOOO IOD0OODODOOOODOOOO, fel0OOOOO,
fO0 GO reduction OO0OODO OOODDOOOODOOOO.

0000000,0000000000 reduction 0000000000000000000. OO
00000000000000000000000000 (000000000000000 [1, 2
060 02 000).
000,000000000000000,0000000000000000000000,00
000000.000,00000000000000000.

3000000 Buchberger 00000000 DOOO0OODOOOOODOOO.

OOO0OO00 Egr/asir-buch3.txt Buchberger 00 0O0000,00000
N\ OO0cecOO000O000O00O00O0O0O0O0
def buchb F
ot Duchberger () 00 SO000000, reduction 000
N = length(F); ooooooooo,cOOoOobooog.
Pairs = [];
for (I =N-1; I >=0; I--)
for ( J =N-1; J > I; J--) 000
Pairs = cons([I,J],Pairs);
G = F;
while ( Pairs '= [1 ) { [218] F=[x-y*z,y-z*x, z-x*y];
P = car(Pairs); = .
Pairs = cdr(Pairs); (2191 6 buchberger(F) ’
Sp = spolynomial(G[P[0]1],G[P[11]1); [x-zxy,-z*x+y, —y*x+z,-x"2+y"2,
Rem = reduction(Sp,G); - - - - -
if ( Rem ) { P -y*x"3+y*x,-x"5+x"3,-x"4+x"2,
G = append(G, [Rem]); X"3-x,-y*x"2+y]
for (I =0; I <N; I++) . - ~ -
Pairs = cons([I,N],Pairs); [220] reduction(x"2+y~2+z"2,G);
N N++; 3%x72
} [221] reduction(x"2+y~2+z"2,
. return G; reverse(G));
N o 3%x72

oooooo,00opooooooon
0o0o00oooooooooooooono
O0. 000000 reduction 000,
0o00ooooooooooooooo
ooooo.
00000000 Buchberger 0000000000 DOOOO0ODOOO0ODO. OOO0ODO,00O0
O00,00000000000000. 0000000000000 DOOO00ooOOo0,0D0o00d
O000ooo0oooDoooooooooooo.

1. Pairs 00 100000000000 0O0O.
2. Pairs 00, 000000000000C00O0.
3. 000b0o00oobo,oboooobobooooooo.

00000000 [?loo00ooooooog.

Asir 00000000000 gr000000D00DODO0ODODOODO,000000D0D00. 0000,
00000000000000000000000. (OpenXMUOOO Asir00, load("gr"); O
00000o0000oo00oooOoOoUoooOooooooooo.y
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gr(000ODOOO0DODO, OO, ODOOOO)

O: gr(lx~2+y~2-1, x*y-11,[y,x], 2);

000 00 graded reverse lexicographic order, 1 0 graded lexicographic order, 2 [ lexicographic
order J0O0O. J00OODOOODOOODOODOOOODOO,D00O0O0O0O0ODOODO. OOOOO,
22 +y?—-10 2y—-100000000000 y>2 00 lexicographicorder 000000000
agooog.ooo,

{=z'+2> - 1,y+2° -2}

goo.

0 4.9 (00)

1. R=Q[z,y]/(z*+y*—1,2y—1)0,QO00000000000O0OOO,O0D0D0O0OOO
O000.000000 y>a 00 lexicographic order OO0 OO .

2.Z/3Z 00000000000, RO0D0000D.0D0D0O0OOODOOUDOOODOOO.

00,0000000 initialterm O —2*, 9y 000,00000000000000O00OO0 10000,

1,x,x2,x3

000. 0000 RO QUUODOOOODOODODOOODO.ODOOD0O,ROQOOOODOOO
000000 4000.0000000,Asr 0000000000 ptruenf 000O00ODO0OO
oooooo.

4 N

[713] G = gr([x~2+y~2-1,x*y-11,[y,x],2)$
[714] G;

[-x"4+x"2-1,y+x"3-x]

[715] p_true_nf(x"4,G,[y,x],2);

[-x~2+1,-1]
[716] p_true_nf(x"5,G,[y,x],2);
[-x~3+x,-1]
[717] p_true_nf(x76,G, [y,x],2);
[-1,1]
\ J
oooodooo,RO00O000OOOCODOO.
1 2 3
1|1 2 3
T x? z3 z? -1
x? 22—1 |23 —x
23 -1

oboocoooobooo,0ocobo0booooa.

O 4.10 OJ0DODO0O buchberger 0, Asir 0 gr 000 O0OOOOOO.
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[284] F = [-3*x73+4*y~2+(-2%x2-3) *y+3%2~2, (=8*y—-4) xx+(2*2z+3) *y,
—2%X"2-3%x-2%y " 2+2*zxy-z"2] §
[285] V = [x,y,z]$

[286] cputime(1)$
2.3e-05sec(1.895e-05sec)

[287] buchberger (F)$

10.38sec + gc : 0.6406sec(11.41sec)
[288] gr(F,V,2)$
0.05449sec(0.05687sec)

ooobob0 grO000000DODOOO. 000O,0000000000000000DOOCO000O00O0DOAO.

[289] F = [-3*x"3+4*y"2+(-2%z-3)*y+3*z"2, (-8%y-4) *x"2+(2%z+3) xy,
—2%X"2-3%x-2%y " 2+2*%zxy-z"2] §

8.7e-05sec(7.892e-05sec)

[290] buchberger(F)$

49.02sec + gc : 3.573sec(53.4sec)

[291] gr(F,v,2)$

163.1sec + gc : 4.694sec(168.2sec)

[292] hgr(F,V,2)$

0.02296sec(0.02374sec)

gobooooobo,grgbobobooobbo0o0o,0oobbo0oobboooobo0ooooo,bobon
ob0oo00oooobOobOdb. ngr 00000, gr000000,000000000000,000
oooooo,o0obobo0boboboo. oobooooo,b0obobobooooobooobooon
O0,0000000000C0000DOO0CO0O0O00DO. 200310000 Asird00 nd-0O000DO0OO
gboboooOoboooobobooooobooogg

ndgr(DOOO0OO, ODOODO, OO, OO0). O0OO00O0O0O0DO0 grO00 ODODDOODO
ooooo.

[1039] F = [-3*x"3+4*y~2+(-2%2-3)*xy+3*%2"2, (-8%y-4) *x "2+ (2*2z+3) xy,
—2%X"2-3%x-2%y " 2+2*%zxy-z"2] §

[1040] nd_gr(F, [x,y,2],13,2);

ndv_alloc=4896

[z714+4%2713+2%2" 12+7*z" 11+ . ... ]

ooOo0oo,00D000D0O0DOOO0DOODOCDOODO,00000000000 nd_gr_trace(d
ooooo,00000,1,1,2) (0000000000000 00)00000000000.0

4.5 UO0O0O0O0O0OOOOOOO0OOOO0OOOOO0

0000000000
[X) == fm(X)=0 (4.1)

(X = (z1,...,2,), fi(X)€Q[X]) 0ODDDD0O0O0,0000

I=(f1r, s fm) = {01 (X)[1(X) + - + g (X) f(X) | 9:(X) € Q[X]}
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oooooooooooo.1o0bob0oo0oooo,/oobop0oooooobobooooo,booog
gbooobOoobooooobo,0o0boooob0obooooobooog.

QX]/I0 QUOO00D0OU00O0O0O0D0O00O mOOOOUOOOO,I0 0000000 ODOO.
000000000000 o0U000 mOODOOO0OD (41) 00000000000 OOOOOO
0000 (1,50 20 00 3,30 00 8O0 DOOOODOOOUOOOO).

oob0oobOOoO0obOOoOobOOoOoO0obOOooboOoOoobOoOobOobOOoobooboooooboOoonn 41
O0o00oooooo (1,5030 O0O6000).

o 43 0000000O.
1. 70000000000O0.

2.I0,000000000 I0000DO0O0O,000 z,0000, initialterm O z; 000
ooooooooon.

3.10,0000000000710000000OD0,000 «;0000, initial term O «; 00O
goooooooooa.

000000,0000000000000 (000000 O0)0000DO00UDO0OOO0DOO.

041171 = (x—yz,y—zz,z—2zy) 0 2 >y > 00000000000000000CO
(23— 2 —22y+y,—y?+222— 2} 000 (00000000000). 0000000 10 00
gooooooo.

00 470000000000 0DODOOODODODOOOODO.

ooO,00000,0000000000000O0,000A0.

0044 70 0000000C0,GO z1>22>--->2, 00000000000 I00CCO
ocooooog,Go

91(931,1‘2,...,56") = x(li1 +gl,d1—1($25""xn)x§llil+"'+9170(m2a-~-7xn)

do—1

g2(T2,...,xp) = $52+92,d271($3,~~,$n)$2 +-+g20(ws, ... 2y)

dn dp—1—1

gn—l(xn—la -Tn) = xn:ll + gn—Ldnq—l(xn)xn—l + gn—l,o(xn)
gn(xn) = xi" + gn,dn_lxﬁ"*l + -+ gno

goooboooog.

O0000U0U0,00 100000 gu(x,) 00000,000 gp(zp—1,2,) 000000, 2,1 O
000 100000000.000000 gp—2(zp-2,zn-1,2,) 00000,0,000 10000
o0o0oo0o00ooo,000d000000000000UO0o0O0UoO. (oooooouo, ™
gbooooboobooboobooboboobobobobobooboobob.bobooboboo
0,0000000000000.)

04.12 0 41100000 I00000000.00,22-2=000 2z=-1,0,1.
1. z2=-1
—y?+22=000 y=-1,1. 0000 (x,9,2) = (—1,1,-1),(1,—1,-1).



45. UDbO0O0OO0OODOOOOOOOoDbOoOoOoOobDOon 107

2. 2=0
—y?+22=000 y=0. 0000 (x,y,2) = (0,0,0).

3. z=1
—y?+22=000 y=-1,1. 0000 (z,9,2) = (1,1,1),(=1,-1,1).

U413 20000000 nO000O0OOC0OO,000000000000000000000A0
gboooooobo,booocobooboooobon.

ooooooooooooo,n00000DO0O00DOOOOOOO0. O0DODO 4,500000.
ooO,000 2,30000000000.000000000000,0000 gr0bOoOOOO
gooOoOoOoOoo,Asir000000O0OOOO,000000000000.00000DODOOO
oooooo,obooocobobooooboooboooobooooobooo:

g(x1,7,) = 21— hi(2n)
g2(x2,y) = x3 — ho(xy)
gn—l(xn—laxn) = Tpn—1 — hn—l(mn)
In(Tn) = hu(zn)

000 shapebase 000O. OO0O0O0OOOO, gu(z,) =00000000,0000000000
ooooo.

0 4.14 O000O0O0O00O0O0O shapebase 0000000000, shapebase D0 OO0DOODOO0O
cooooooooooDoo.

100000000, pari(roots,Poly) DDOODOOO. ODOO0O, pari(roots,x"3-1) [
»»-1=00(00)000000000.000,

*okok the PARI stack overflows !
current stack size: 65536 (0.062 Mbytes)

[hint] you can increase GP stack with allocatemem()
gooooooooooooOoOoOo,
[295] pari(allocatemem,1076)$

gbboobod,pari DO0O00O00Ooooooooon.
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[826] load("katsura");

1

[831] katsura(7);
[u0+2*u7+2%ub+2*ub+2+ud+2*u3+2+u2+2*ul-1,
2%ub*u0+2*ul*u7-ub+2xul*ub+2xu2*ud+u3d"2,
2*ub*u0+2*u2*u7+2%ul*u6-ub+2xul*ud+2¥u2*u3,
2¥ud*ul+2*u3*u7+2*u2*ub+2*ul*ub-ud+2*ul*ud+u2-2,
2xu3*u0+2%ud*uT+2*u3*ub+2+u2*ub+2xul*ud-ud+2*ul*u2,
2*xu2+u0+2*xub*u7+2*ud*ub+2*ud*ub+2*u2*ud+2*ul*xud-u2+ul”2,
2*xul*u0+2*xub*u7+2*xub*ub+2*ud*ub+2+ud*ud+2+u2*ud+2*ui*u2-ul,
10~ 2-u0+2+u7 " 2+2+ub " 2+2%ub " 2+2+ud " 2+2+u3"2+2%u2"2+2*%u1"2]

’KnoppiX/MathDDDDDD:DDDD n=700 katswra 0O 0O0O0O. w000 w7 dOQOOO.

0.5 T T T T T T T
"tmp/gnuplot-data-tmp.9711.t"  +
04 —
+
03 | —
02T A |
+ + +
0.1 F - + F 4 i oA T
+ + t T
+ +++ 4+ + +
0 $++++4H+MWHWH++ + * E
+ LIS U * *
-0.1 + + #+ ¢t + o+ +  + -
+ +++ H
02 L + i
0.3 .
+
04 F .
+
-05 | | | | | | | |
-0.4 03 -02 -01 0 0.1 0.2 0.3 0.4 0.5

L : . : . : . : )

’KmmmmhmmmmmmmzmmmmLn:7DDkmmeDDDDDDDDDDDuo

O0: Buchberger 000D O00DOD0DODDOODO.
Oo0:000000.
IEEEEEEE | Buchberger 00 00
in<(f) LPP(f) (leading power product)
monomial ideal M 00000 OO monomial | MPP (monomial power product) relative M
Knoppix/math 00, 000000 visual Buchberger 00000000, (icms2006-non-free O
folder 0 O Computer Algebra Animation O .)

4.6 U0O0ODODODODOOOOOOOOOOOOOOOOO0OO0
0000000000000,
L. oooooo?
2. 000000007
3.00ideal 00 (000000000 O0)0000?00000000000000

4. lexicographicorder 0 gb OO DO OODOODOO?
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5. D00DDOOO0DODDOOO0OD,00000D00 weight 00O, asir J0 minipoly OO, 00
OO0000 tolex, tolexgsl OOO.

6. ideal O0DOOO0O00ODODOOOODOOO.
. 0ooooo.
8. phc O 0 0O numerical homotopy 0 O O solver O OO .

Todo: DOOOODO.

4.6.1 Lorentz 00O

Lorentz 000000000000 000000. Lorentz0 00000, 0000 py,pe,ps 00
000000000 (3.4)

0 = —api + apz,
0 = —pip3+bp1 — po,
0 = pip2—cps

oo00 0000 ob0o. 000 e=10,0=20,c=2660000000000.

asir 0. Egr/a-lorentz.txt

4 N

A=10; B=20; C=266/100;

F=[-A*pl+A*p2, -pl*p3+B*pl-p2, pl*p2-C*p3];
V=[p1,p2,p3];

G=hgr (F, [p1,p2,p3],0);

print(["zero dim?", zero_dim(G,V,0)1);
M=dp_mbase (map (dp_ptod,G,V)) ;

print (M) ;

P3=minipoly(G,V,0,p3,t);
print(pari(roots,P3));
P2=minipoly(G,V,0,p2,t);

print (pari(roots,P2));
P3=minipoly(G,V,0,p3,t);

print (pari(roots,P3));
P1=minipoly(G,V,0,p1,t);
print(pari(roots,P1)); /* Use subst */

print (primadec(F,V));

L=tolex(G,V,0,V); /* tolex does not accept coeff like 2/3 */
LG = tolex_gsl(G,V,0,V);
end$

N J
M2O000000000D00O00. Egr/a-m2.txt

R=QQ[p1,p2,p3];

F= ideal {-10%p1+10%p2, -pl*p3+20%pl-p2, pl*p2-(266/100)*p3};
G= gens gb F;

print G;

print dim F;

PHC (homotopy 00O O solver 000 O00) Egr/a-phc.txt
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F=[-10%p1+10%p2, -pl*p3+20%p1l-p2, 100%p1*p2-266+p3];
Ans=phc.phc(F);

print("phc interface is now buggy (not fixed). See tmp.output.0");
end$

O0.0000000000 maxima O solve 000O0O00OOO0O. Egr/a-mac.txt

e:solve([-10*p1+10%*p2=0,
-pl*p3+20*p1-p2=0,
pl¥p2 - (266/100)*p3=01,
[p1,p2,p31);

float(e);

Oo0o00oo0O0O0OD0O0O0OO00D0OO0O0,D000000000D0DO.
Egr/a-lo-diff.txt

load("glib3.rr");

def lorentz(P1,P2,P3) {
glib_window(-25,-25,25,25);
A=10; B=20; C=2.66;
Dt = 0.004; T = 0;
while (T <50) {
Q1=P1+Dt* (-A*P1+A*P2);
Q2=P2+Dt* (-P1*xP3+B*P1-P2) ;
Q3=P3+Dt* (P1*¥P2-C*P3) ;
glib_putpixel(Q1,Q2);
T=T+Dt;
P1=Q1; P2=Q2; P3=Q3;
}
}

print("try to input, for example, lorentz(0,3,0); ");
end$

/
OO0OD0D00O0000000. lorentz(7.1,7.1,19); 00000000000 ODDOOOOODO.

4.6.2 0O0OUOOOO0OOOOOO

000000000000 00o000o0oUoO0o0oo0O 3 oooUooooUooUoooo
agoooo.
Todo: 00 OO0OOODODOOOODO ODOOOO. @Q@code Egr/parter2.rr

4.6.3 0O0O0O,20000000000

(3.9)J000UOoOoOoUooOoOn.
Todo: 00000000 OOODO ODOOOO. @Qcode Egr/pps-alg.rr
Todo: fluid2drr (0ODODOOOODO)



46. J0O0OODOOOOOOODOOOOODOOOODOO 111

4.6.4 Maple

Maple 11, Noro OO QOO . 0000000 ,00 1000.0000000. Egr/maple-gb-bug.ml

with(Groebner) ;
m:=97452854854746212320445646827155072571256282663201848050494021350236049721601900922496934101752[7603914979380465!
B:=[c+m,c]:

g:=Basis(B,tdeg(c));

Todo: Singular, Maple 11(SALSA) O O.
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D.Cox, J.Little, D.O’Shea, Ideals, Varieties, and Algorithms — An Introduction to Commu-
tative Algebraic Geometry and Commutative Algebra, 1991, Springer-Verlag.

oooo: b.0000O,J.000,D.000:00000O00O0O0OOOOO (O/0).000
0,0000000 000000 00O, 2000. ISBN 4-431-70823-5, 4-431-70824-3.
0000000000000 000000o0gn. Buchberger 00O00O000O0O,20000
O000000.Risa/Asir 0000 2?70 (00)000 2?2?70 (D00)00O0C0O0OOOOO
0000,000000000000o0o0o0oo0ooooo00o00O0o0o0o0O0. 000000000
gooooooobobboboooooooooo.ooboboobobooboobbboboog
0000000000 0,00000000 100000000.0000000000000
oooooooooooo.

O00: 000000, Rokko Lectures in Mathematics, 9, 2000. ISBN 4-907719-09-4.
http://www.math.kobe-u.ac.jp/Asir/ca.pdf OO, PDF OO0OOOOOOO.
http://www.openxm.org 00 openxm OO0 0000000 O0OOOOODOO, 000000
OpenXM/doc/compalg DO OO0 TeXOOOOODO.

D.E. Knuth: The Art of Computer Programming, Vol2. Seminumerical Algorithms, 3rd ed.
Addison-Wesley (1998). ISBN 0-201-89684-2.
good:. «0obgoo”,0o00ooa.

Risa/Asir 000 (OO0 Free Book O 0)
http://www.math.kobe-u.ac. jp/HOME/taka/2007/asir-book-2007.pdf O OO .

goooo: b-o0oogobooo,bobo.
gbooboobooooboboo.ooobooboooobooooboobooooaon.

o0,00:. 0000000000 000 ODODODOO,0000000, 2003. ISBN 4-13-
061404-5.
gbooooboooobobooooboo,booooboooobobooooan.

00,00,00: 0000000000 000 Risa/Asir000,0000000, 2003.ISBN
4-13-061405-3.

000,000000000 (0)00DD0O0O0OO0O0O0,Risa/Asir 000000000 OO0OO
oboooooobooboooooboon.

Grobner basis 0000000000 O00.0000000.
http://waxwing.risc.uni-linz.ac.at/people/ckocsis/GBtest/index.php
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050 000000 Tropical Geometry

gboooboooboobd: R, 4ti2, cU0, Asir, gfan, polymake, sml
Todo: video://korea-tropical 0 000000000000 0O0. 00000000 ODOOOO.

5.1 Polytope O polymake 0 “000 07

Polytope, Polyhedron, face, (P), Normal fan 000 000O.
[00000000000000000000. 000: 2005-05-30 00 . |
polymake 000000000,
000000000000 00000000. 000: 2005-05-30 00 . |
New(f) 00D0ODOO0OOOO0OOOOOO0OOOOOOOO.

051 00000000000,00 facet0D00OO0O0ODOODOOODO.

Polymake

polymake 00,0 0000000000000 OCOOODODOOOOOOOOO.ODOO0O =1
O00O00o0DbO0.000b00000 p-conv0.txt DO 0. Et/p-conv0.txt

OINTS

s

I
0
2
0
1

= wooH

polymake p-convO.txt FACETS

0000000000,00000000 (0000000 p-dim.txt) Et/p-conv.txt
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~

_application polytope
_version 2.2

_type RationalPolytope
0

NTS

i i
= ONOH
= W o oH

FACETS
010
3 -3/2 -1
001

AFFINE_HULL

\_ /
gogd.

O000000000000000.200000. Edelsbruner O coloring algorithm [?]. G.Ziegler
OO0 [2VODOO HOOOOO. Fourier-Motzkin algorithm. CDD 00000 3| 0000000
goooo.

CDDOO0U0D000000000000D000, 3]000 “Double description revisited” O
oo.

00000.0000D0000 p-dim.txt OO0O. Et/p-dim0.txt

OINTS

i i

INT
00
20
03
11

W www

polymake p-dim.txt DIM

OO0000O0O000D,00000000 Et/p-dim.txt

_application polytope
_version 2.2
_type RationalPolytope

OINTS

i i
= O NOH
= W o oH
W www

DIM
2

N J
ooag.
Volume OO0 O0OOO

polymake p-dim.txt VOLUME

goo.oboooooobooooon.

ooooboooboobOobobobbooboo.0oboo:-0bo0oboO0, Depthlaunay, voronoi OO, 2005-05-30
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5.2 0O0O0ODO0O0O Tropical zero set

gfan

Todo: gfan OO OO O ODO.
gfan 0 O initial term O weight 0 exponent 00000000000 OOO0O. O00OOOO0O
goboooooobooooooono.

O 5.2 00000 running example 00O
I=(z1+ 22+ x3)
O tropical zeroset O gfan OO O OODOO0O.

0000000 (t3.txt) Et/t3.txt

C{a+b+c} )

OOOOO0O0O0OO0O00O tropical zeroset 00O OOOOO.
gfanOOODO. Et/t3.sh

(:gfan_tropicalstartingcone <t3.txt | gfan_tropicaltraverse >t3-out.txt ::)

00 Et/t3-out.txt

Ambient dimension: 3

Dimension of homogeneity space: 1
Dimension of tropical variety: 2
Is simplicial: true

Order of input symmetry group: 1
Number of maximal cones: 3
Modulo the homogeneity space:

{

(1,1,1}

Rays:

{

0: (-1,0,0),

1: (1,1,0),

2: (0,-1,00}

Printing index list for dimension 1 conmes:
{

{0},

{1},

{23}

Number of dimension 1 cones incident to each ray:
(1,1,1)

F-vector:

(3)

\_ /

ooooboobD 300 ray0 Q.

5.3 ULOOO0O
10000000000, 000 weight vectorw 0 ' 000 w~w' 000000

i1y, (1) = ing (1) (5.1)
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O0000. w0000 weight vector 0000000 w 0000 Grébner cone 000, C(w) O
00.00000 Clw)000D0O000000 Grébner fan £(I) 00 0.
I=(f)000,I0 Grobner fan 0 f 0O Newton D000 normal fan 000000,

0 5300000000000 normal fan 0000000000000,
(0,0,0),(2,0,0), (1,1,0), (0,3,0), (5,5,5), (0,0,1)

ugboaoodgooob,obodgboogobogaon.

gfan

gfan O tropical zero set 0000000, Grébner fan 00000000000 OOCOOO0O
O. (gfan O sage 00O 00O (20060 )00000000000O0O0O0O0O)
Et/g-n.txt

(:i{1+a“2+a*b+b“3+a*b*c+c} j:)

0000000 Et/g-n.sh

gfan <g-n.txt | gran_render >g-n.xfig
xfig g-n.xfig

0 54
I = (1‘1 +l’2 +l’3,172 + 21‘3)

O Grobner fan OO0 OO0O. OOODOOO.

gfan

000000 Et/g-12.txt

C{a+b+c,b+2*c}

00000 coned 3000.
00000000 (g-12.sh00000000.0007) Et/g-12.sh

gfan <g-12.txt | gfan_render >g-12.xfig
gfan <g-12.txt | gfan_renderstaircase -m >g-12-s.xfig

7Y
-/

xig OO00O0O0000,xfigd0000000OO0.
00000000000000000000. (AJensen 000000000000O) Et/sym.txt

{aab-c,bbc-a,cca-b}
{(1,2,00}

Et/g-sym.sh

gfan <sym.txt | gfan_renderstaircase -m >sym-s.xfig

N N

(:gfan <sym.txt | gfan_render >sym.xfig
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kan/sm1l

Kan/sml O asir 0000000000000 (D000O0O0). Kan/sml 00O
/usr/local/OpenXM/1lib/sml/gfan.sm1 OO00O0O0O0O0OOOOOOOOOO,0000.
sml 000000000,

(gfan.sml) run ;

cone.sample ;

(00 sml OO0 OODO token 0O0O0ODOOOOO ; ODOOOOOOODOOO)OODOOOO,
1-simplex x 2-simplex 0 O O 0O O affine toric variety

I = (ZL’MCL'QJ' —x1j$2i|1 é ) <]§ 3)

0O Grébner fan 00O O00O0O0O0O0ODO.
00000: gfan.sm1 0000 cone.sample2 000 y 0 y— (x—1)2 0000 O Bernstein-Sato
OO0O0O0 Rouchdi Bahloul OODOOOO0OO0O0O0O0O00OO0OC,0000000D0D0OOO local Grobner
fan 00 O00O0OODOOOOODO.

gfan 00000000000 O0OOO.

0 5.5
I = (z1 4 x2 + 23,22 + 223)

O Grobner fan OO OO O.

Et/s-12.smi
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N

[(parse) (gfan.sml) pushfile] extension
/mytry {

»Oo0ooo

cone.load.cohom

/cone.ckmFlip 1 def

% 000000 (00 1
% List of variables
/cone.vlist [(a) (b) (c)
(Da) (Db) (Dc) (h)] def

% 000000 (OO0 2

/cone.vv (a,b,c) def

%3 00000 33000

/cone.parametrizeWeightSpace {
3 3 parametrizeSmallFan

} def

% 0000000000000 00D0O0O0DoOoOoooOoOo.
/cone.type 2 def
/cone.local O def
/cone.w_start
null
def
/cone.h0 1 def

»O0ooooooo.
/cone. input
[
(a+Db+c)
(b +2¢c)
]
def

»000000000000000O000O00000O0
/cone.DhH O def
/cone.gb {
cone.gb_Dh
} def

cone.input message

%%%%h Step 1. Enumerating the Grobner Cones in a global ring.
%%h%  The result is stored in cone.fan

getGrobnerFan

%%h% If you want to print the output, then uncomment.
printGrobnerFan

} def

~

O

ubodbud s-12.sm1 00000,sml OOOOOOO0OO,

(s-12.sml1) run ;

mytry ;

O

gboooboog.

D-00000000000 fan 0000000 DODO0OODOOOOODO kan/sml O0O0O0O0OO.

Todo: D-module 0 00 x2y2.sml1 O00O0O.



5.4. tropical geometry 121

5.4 tropical geometry

gfan O O initial term O weight 0 exponent 00000000000 O0O0OO. OO0OQOOOO
Oo0ooooooooooooooog.

0 5.6
I=(x1+ o+ 23+ 24,20 + 223 + 324)

O tropical zero set.

gfan 0000000000 D0. 0000000000000 (t42.txt) Et/t42.txt

[{a+b+c+d,b+2*c+3*d} )

00000000000 tropical zeroset 0O OO0OODO.
gfanO0000. Et/t42.sh

(:;gfan_tropicalstartingcone <t42.txt | gfan_tropicaltraverse >t42-out.txt 4:)

00 Et/t42-out.txt

Ambient dimension: 4

Dimension of homogeneity space: 1
Dimension of tropical variety: 2
Is simplicial: true

Order of input symmetry group: 1
Number of maximal cones: 4

Modulo the homogeneity space:

{

1,1,1,1)}

Rays:

{

(-1,0,0,0),

: (0,-1,0,0),

: (1,1,1,0),

: (0,0,-1,00}

Printing index list for dimension 1 conmes:
{

{0},

W N = O

{1},
{23,

{3}

Number of dimension 1 cones incident to each ray:
1,1,1,1)

F-vector:

(4)

N J
Homogenity space O (1,1,1,1) 000, (1,1,1,1) 0000000000000 000O weight O
00.¢>0,peROOD

q((=1,0,0,0) +p=(1,1,1,1))
q((0,-1,0,0) +p=(1,1,1,1))
((1,1,1,0)+p*(1,1,1,1))
,0)+px(1,1,1,1))

q((0,
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0 4 00 tropical variety 000000 cone OO0
0000 w=(1,1,1,0) 00O,

I= (21 + 2o+ 23+ 24,22 + 223 + 324)
0 reduced Grobmner basis 0 =, OO0 OO0
G = [r1 — 23 — 224,29 + 223 + 3124]

goo.

in,(I) = (z1 — z3, 22 + 223)

gobooboboobooboooon.
00000 gfan OO, tropical zeroset 0000 1000000 abort OOO0OODODOOODOO
oo.

O 5.7 gfan 00000 doc/example 000 grassmann2 5 00000000,

Et/grassmann2x5.txt

4 N

\_ J

(m+1)xnO000000. 41,...,4,,0, 0000000000000000 p4y..y,.;, 0000
O, Plicker 00000

m+1

k
Z (71) pil..‘i"ljkpjo"‘jk"'jnz+1 = 0
k=0

oooo.
OO0000 m=1,n=5000. 0000 asir 000000000 COODOCOOODOOODO
O, Et/asir-plucker.txt

plucker_relation([1],[2,3,4]1);
plucker_relation([1],[2,3,5]);
plucker_relation([2],[3,4,5]);

ocooooog.

gfan 00000 Plucker 00O 00O, (;):1ODDD 100000.10-30 7000 variety
aoo.

00000000000 0,000000 500000, tropical zeroset DOO0ODOOOO 20
oooo.

Grassmannian [0 tropical 0000000 O0ODOOOO, David Speyer, Bernd Sturmfels, The
Tropical Grassmannian, http://arxiv.org/abs/math/0304218 (arXiv:math/0304218v3) [5] OO O.
000 Gy, O tropical zero set O simplicial complex 000 0 0O OO phylogenetic tree O O O
egraph 00000000 OOOOOOOO.



5.4. tropical geometry 123

O00:00000000000000CO000000C0O000D00. 0000 gfanO Gee 0000
gooooooog.

O0000000000: (2,5) Grassmann 0 Appell 0 20000000 F, 00000,
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5.5 Toric variety

OO0000 toricvariety 0000000000 DOOCO0OOOOOOOCOOOODO Macaulay O
42 0000000000000 00O0ODO.

Macaulay2 000000 D-0000DO0O0OOOO0O0O0O0ODOOOOOOOODODOOOOOOO
ooooo.

5.5.1 Macaulay2 000

00 Macaulya2 000000000 O0O0ODOOOOOOOD.
Macaulay OO OO00OOO0DO,000000000000O000O0O0O00O0O0. 00O0O0O0OO
oooooobooooobon.

058 +,-,x,/,”00000000,000,000,00,00.0000,
2% (3+574)
oooooo 2(3+54)DDDDDEIDDD.

us9 bb0boodbooobooobobboobod.booboobg.

\
i3 : R = QQlt,x,y,z]
o3 =R
03 : PolynomialRing

%

OO0 R : PolynomialRing [ R U PolynomialRing DO DODOODOOOOODOOOOO.R
SU00000 RO PolynomialRing OOODOOO0O. OOO0O0O Macaulay 200 OO0 <
OOoooO00ooOO0ooOO00oo0ooO0Ooo00. rRO0OODOODOODOO, describe(R) OO0
describe ROOODOOOOO.

OO0 Macaulay 2 00,00 & 0000,0 : O0O0ODOOOO0ODOO OOODOO,000O0
obooobOoooooboobooooooon.



5.5. Toric variety 125
~
//16 : f=x-t72
2
06 =-t +x
o6 : R
i7 : g=y-t~3
3
o7 =-t +y
o7 : R
i8 : h=z-t"4
4
o8=-t +2z
08 : R
i9 : f+g
3 2
09=-t -t +x+y
09 : R
\_ /
goooo ..

O 510 0000DOOO0OOOOODO f,g,h,0D0¢t00D00CCOOO0. 000 ¢t000DODODO 10,
gboooboob ooobobbobooboobooboobobobo.
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4 N

il12 : R = QQ[t,X,Y,Z, Welghts => {{1:0,050}}]

0l2 = R

012 : PolynomialRing

i13 : f=x-t"2; g=y-t~3; h=z-t"4;

i16 : curve=ideal(f,g,h)

2 3 4

016 = ideal (-t +x, -t +y, -t + 2z)

0l6 : Ideal of R

i17 : gb(curve)

0l7 = | y2-xz x2-z tz-xy ty-x2 tx-y t2-x |

017 : GroebnerBasis
N /
gboooooboooooon

v — w2, — 2

g+«ooooboobgobooobo,bgooobgoboo ...booboobo

OO0 Macaulay2 OO0 DODOODO0OOCODOOOOOOOODOOOOOOOODOOOOODOOOO

go.

0 5.11 00 curve 0 (Krull) DOOOOOO.

i18 :

ol8

i19 :

ol9

dim curve
1

degree curve
4

OO0 00 dim curve O dim(curve) OOODODOOO. OO OO degree curve [l degree(curve)
ooooooo.

g s.12000000oooobobobobobobobooooobobo.bobooboooo
gboboobobooooboooobooboooobooboooooobo.
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i20 : s=QQ[a,b,c,d];

i21 : I=monomialldeal(a”2,a*b,b”3,a*c);

021 : Monomialldeal of S

i22 : res I

022 =S <=8 <--8S <=8 <—-0

022 : ChainComplex

\_ /
00 1,4,4,10 betti OOOD0. betti 00D OOO00D0OO... O0000DOO

5.5.2 Macaulay2 U0 00000000D0O0OOOO

Todo: OOOOODODODO toricideal O initial 0D OO0OO0O00ODO.
O0: 00 2007/knx/st.pdf [12) DOO0OO0O0ODOOO.

OOo000O 552000000 500000.00 5500000000 1,2340000,005
oooooo (4,1,1,1,0) 0000000000000 O0O0O0OOO.

Y,




128 050 000000 Tropical Geometry

. N

il : load "LLL.m2";

i2 : load "triangulate.m2";

--loaded triangulate.m2

i3 : A={{1,1,1,1,1},{0,2,0,3,1},{0,0,2,2,1}}

03 = {{1) 1’ 1, 1, 1}’ {O, 2’ O’ 3, 1}’ {O) O’ 2, 2, 1}}
o3 : List

i4 : I = toricIldeal A

2 32 4
04 = ideal (b*c - e , ad - bxe )

04 : Ideal of R

N /
o0 a,b,c,d,e 000000 1,23450000000. 0 ROODO toricIdeal DO OO OO
gooooao.

00000 triangulate.m2! O M.Stillman, B.Sturmfels, R.Thomas ?? 0000000000
00 affinetoric 00000000000 OOO0DOO. Et/m2-toric.txt

f—— M2 book page 181. \
toBinomial = (b,R) -> (
top := 1_R; bottom := 1_R;
scan(#b, i -> if b_i > O then top = top * R_i"(b_i)
else if b_i < O then bottom = bottom * R_i~(-b_i));
top - bottom);

toricIdeal = (A) -> (
n := #(A_0);
= QQ[vars(0..n-1), Degrees=>transpose A, MonomialSize=>16];
= transpose LLL syz matrix A;
= ideal apply(entries B, b-> toBinomial(b,R));
can(gens ring J, £ -> J = saturate(J,f));
);

N /

ubogboggogooaoboan.

[S/, BN S oo = ¢

1. R.i OringROiO000ODO.

2. pb.i O O0OOObOiIiOODOO.

100 Macaulay 09.95 0000000000000 00D0O0O0O00D0O0O0ODOO. 09.95 000000000
load("LLL.m2%); O0OOO0O. OO0OOO LLL OOOOOOOOOOO loadPackage(“LLLBases“); oo0ooooo
ogd.
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i6 : R2=QQ[a,b,c,d,e,Weights=>{{1,1,1,1,0}}] A
06 = R2
o6 : PolynomialRing
i10 : F=map(R2,R)
010 = map(R2,R,{a, b, c, d, e})
010 : RingMap R2 <--- R
i11 : I2 = F(D) - I20000000000 ringd00OODOO.
2 32 4
01l = ideal (b*c - e , a d - b*xe )
011l : Ideal of R2
i17 : M=monomialIldeal I2 -- MO I2 0 initial ideal O.
32
017 = monomialIldeal (b*c, a d )
017 : MonomialIldeal of R2
i19 : MM=radical M -- MM O M O radical
019 = monomialIldeal (b*c, axd)
019 : MonomialIldeal of R2
i20 : primaryDecomposition MM --MM OO0 0O0O0OO00OO0O0ODOO0ODOOODOO.
020 = {monomialIldeal (a, b), monomialldeal (a, c), monomialldeal (b, d),
monomialIldeal (c, d)}
K020 : List )

00, (a,b) 00000 (¢,dye), 00000000000 (3,4,5),
00, (a,c) 00000 (bde), 00000000000 (2,4,5),
00, (b,d) 00000 (a,¢,e), 00000000000 (1,3,5),
00, (c,d) 00000 (a,be), 00000000000 (1,2,5)000. 00000000000
5520000000000000000000000000000.
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00 5.1 Voronoi 00 00 (x,y) 0000 22492 00000000000 Dual 000. Knop-
pix/math icms2006 DVD2 0O 0 O DEpthLaunay D00 Voronoi 00 M2 O00OOD0OO0O0OO00O0OO
oooo.

’DDDDDDDDDDDDDDDDDDDD.DDD:2007—05—01 googooo.

5.56.3 UU0OODOOOO0ODLOOOOObLbODbDOO

Knoppix/Math 00 0000000000000 0OO0OO0OOO0OOOOOOOOO. ODooOo
oboooooboooooobon.

5.5.4 0UO0OOO

0000 Qx,y,2]0 0000 10,y 0000 5,20000 000000000O0OOOO
oo.
Macaulay2 0 0

[ 0Q[x,y,z,Weights==>{{10,5,0}}] )

Singular 0 O
Risa/Asir 00O

[1153] Opt=[["v",[x,y,z]], ["order",[[x,10,y,5]111];
[[v,[x,y,2z]], [order,[[x,10,y,5]111];
[1154] dp_gr_main([x"2+y~2+z"2-1,x*y*z-1,x*y+y*z+z*x-3] | option_list=0pt);

oboooobooooooooboobooboobooooooo,0cobbooboobooboon
goooo.
Kan/sml 00O

[(x,y,2z) ring_of_polynomials [[(x) 10 (y) 5 (z) 0]] weight_vector 0]

define_ring

normal form OO0

Macaulay2 00 % , Risa/Asir 00 true_nf, Kan/sml 00O reduction , Singular O O ...
goooooooon

Toric 000 Grobner fan O O00000OO

asir-contrib O tigers 0 OO .
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5.5.5 4ti2

4ti2 0 toricideal 00 0000000000000 0OOODO. (localization O saturation O OO
00000000000 ooooo??)

0 5.13

0000000 Et/2x2.txt

O Bk W
[FNRCI=S
O = O

0
0
1

row column 3 4

go
groebner 2x2.txt

O00,2x2.txt.gro 0000000 ODOOOODOOD. Et/2x2.txt.gro

14

coooooog.
-111-1 0zlal-2lzi000.
Todo: Et/4ti2 E(2,5) 00.
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5.6 Feasibleset O OO0O

5.6.1 Toric variety 000D O0O0000OOO

’DDDDDDDDDDDDDDDDDDDD.DDD:2007—5—1 U000 random sampling DO OODOOO

5.6.2 Codon DO OOOOO
Todo: 000O00O0O0DOODOODOO. O00O0O0DO...

00 5.1 w(i— k)OO0 ;0000 k00000O0OOOO.000OO

w@akhm(—é})zw%—ﬂﬁm(—éﬁ) (5.2)

obobooboobo,0obobooboobooboobooboooboobooooobon.

go0.ooboooooogoogoob,0o0ob0 b0 N;ObOOoboobO.boboboo
0000000o000o0. 000 00 00 k00000000000 w(t—k)N,000,0O
0O kOD0:00000000000wk—4)N,00O0O.000000

w(i — k)N; —w(k = )N, = Nw(k — 1) (

O00. Ny/N; D000000000000D000O0O00O00000. 0000000000 (00
k0000000000, k00¢0000000DODOOO. OO0 Ng/N; 000000, N/N;
gboooboooobooboooooooon.

000 00000000000000,000 Ng/N; 0000000000000,

00 (b.2) 0000000 w(k — k) 0000000O0O0OO. DOOOOOOOOOOOOO.
Metropolis 000 Ey— FE; <0001, F,—FE; >000

E, - E
o (_Ex—Ei
XP kT
000.00000 (5.2)0000.

00000000000000000000000000000.00000000000000
goooa. )
O(x)= > mwh kU =kl k! (5.3)
Ak=p,ki>0
000 AD OO A=(1,2),n=2000.0000 =600
xos $22 .7;41 3760
oY TY Ty Y
013 " 2121 o4t o6l
O00. p0000000000000000O0O0O0ODOOOO. OO0 @(x)/21) 000 z=1
00000000000000000. 0000000, ®«) 00000000 Metropolise 00
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gbooooooo,oo0o0o0.0o00ooobooboboobooboob. oboobooboboooooon
0O0.00000000000 FUOOOO.000D00O00O0O0O 9p(x)/Px(l)000. 000

.Tk

dp(z) = > T (5.4)
kEE,Ak=03,k;>0

ogoo. dooooobbbooboobooooodoodogoooooooobobbobo. boooo

oo

googooogno

C:I?k
Blewr)= D (5:5)

Ak=p,k; =0
0000, &(;2z)/®(x) 0000000000 OO0O0OO0OODOOOOOOOOOOOOOO. O
0000000000, 000000000, 2(c;2)/®(x) 00000000O00O0O0OO. OOOO
ooo

ob0o000 5.1 000000000000. metrol.rr:histgram. metrol.rr:test hist

obo0o0dn0 5.2 000000000000000O0O. metrol.rr:gl metrol.rr:test_gl
ooooooooboooooo?

OO0OO0O00 5.3 metropolis00000O0O0O0O0OOMO. metrol.rr:g2t metrol.rr:test_g2t

00000000000000000.00000000000000.
. —200000000 -2 g2 +oo g2

Metropolis 1000000000.0000 =5550000n © Jow " do/ [o0 e da

0000000000. 000000000

O0:mpi(); 0000000000, 0000000 Metropolise 000000.

00000000000 7 00,000000000000000007

Integrate[Exp[-x~2],{x,-Infty,Inftyl}]

Todo: tobe continued.
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Walker, Algebraic curves, 1950.
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Affine toric ideal O Grobner basis 0 OO OO0, Grobner fan OO0 OO0 D0 OD0ODO.
2007/knx/st.pdf (JO0UO0OOOO0)000.000000 Grobner basis and convex polytope
000000 (ideal O homogeneous 000000000 OO), tropical 00 0O Grobner fan
gooooooooooa.
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approach, 2005, math.AG/0412044

D-modules, local Grébner fans, ...
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el UOUOUOOLOUOOOO

OO00O00O0O000oDoogon. phe, PHoM.

6.1 Newton [

Asir000000 0O0OD00O 2(2005) DO00O0oOoooO.
Todo: 00 0O O quasi-newton method 0 PDE OO O.

6.2 UJUUObUoo01booooooonod

goooo

2"+ ap_12" Vo caz+ao =0

OO0O000D0O00000D0O000. Newton OOOODOOOOOO0ODOOOOODODDODOOO
coopoooooooooooOoOoooOoooooOo?oDo00bOO0 200000000 DODOO
goooboobooboobooobooboobo.

F(t,x) =a2" + tan_12" "+ - tarz +ag =0

000.0000 F(,z)=a2"4a 000, F(1,2)=000000000000.0 0 ¢+000
000. F(t,z(t)) 0 t000000. 000,

'™+ (ap_12" 7 Ftap_12' (n — Da" ") + - (ayx + tayz’) =0

000.00000 () 00000000000000. 00000000 O0. D000ooo

Qp_1z" N+ ax
ne”~t +tap_1(n—1)an=2 4+ 4+ tag

2'(t) = — (6.1)

gbobood.t=00000000000 2"+e,=000000.00000000000000A0
oboboooOoboo0o+=000000000000 ¢t=100000000.

000000 6.1 (1000000000 D0OUODOOO)

1.t=a D00 2(¢) 000000000000, 0 (6.1)0 Chapter 72 0000000000
00 t=a+h(h0000000)000 z(e+h) 0000000,

2. Chapter 2?2 00000 Newton 00000 z(a+h) 0000000000O00DO. 1000
oooo.
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0000000000000, 23-2242-8=000000000000.
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extern Cc $
Cc =8%

def homot() {

Ans = [];
/* The first solution */
Xs = 2.0;

Ans = append(Ans, [homot_aux(Xs)]);

/* The second solution */
Xs = (-1.0000000000000000000+1 .73205080756887729346%01) ;
Ans = append(Ans, [homot_aux(Xs)]);

/* The third solution */
Xs = (-1.0000000000000000000-1.73205080756887729346%01) ;
Ans = append(Ans, [homot_aux(Xs)]);

return Ans;

def homot_aux(Xs) {

X0 = Xs;

H=0.1; T = 0.0;

while (1) {
X1 = XO+H*((X072-X0)/(3+X0"2-2+X0*T+T)) ;
T += H;

print("T=",0); print(T,0);
print(", old=",0); print(X1);
X1=newton_aux(X1,T);
print ("new=",0); print(X1);
E=T-1.0; if (E < 0.0) E = -E;
if (E < 0.0001) break;
X0 = X1;

¥

return X1;

def newton_aux(A,T) {
Epsilon = 0.0001;
Q = A;
P = Q+1.0;
while (!'( (Q-P > -Epsilon) &&
(Q-P < Epsilon))) {
P =0Q;
print(Q);
0 = P-(P"3-P " 2xT+P*T-Cc)/ (3%xP~2-2xP*xT+P) -




140 el ODOOOOOOOODO

00000 F(o,t) =23 —a2+t+zxt—8000000. () 000000000

%:(xzfx)/(&vz—thth)
dt
O000.00 homot() 00000000 DODOD.XsO F(x,0)=23-8=000000000.0
O homot_aux(Xs) OOO0D0O0O0OOO0 610000000000 0OODODO.
X1 = XO0+H*((X072-X0)/(3+xX0"2-2X0+T+T)); O0O0OO0O0O0OOO0OOO0OOCOOOO. O
0 newton_aux(X1,T) O F(x,t)=0,t=TO000000 X1 00000000 Newton JOOOO
ooo.

00 6.1 (1) 00000000 F(z,t)=0000 te0,1]00000000000000000
0000000, gibOOO.
(2)0000000000000000000000000000000.

0000000000000000000. 00000 (6.1) 000 na™ ! +tap,_y(n—1)z""2 +
4+t 0 00 00000000000000000000000000000. 000 F(z,t)=0
000000000000.0000000000000000000,000000000000
00000000000000. 00000000000000000000000000000
000000000000000000000000000.00000000000000000
000.000000000 A00000000000000000000000000000.

00 6.2 000000UOOOOODO F(oot)=000000000.

6.3 Numerical Homotopy [

Birk-Sturmfels 0000000000 . Todo:
Todo: OODOOODOOODOOODO.
Todo: Eh?? phe DO OO O.
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6.4 SOSOUOO0OOOOOODOO

0000 JLasserre OO [1] “Global optimization with polynomials and the problem of mo-
ments” 000 (modulo semi-definite programming) 0000000000000 SOSOO0OOO
oo0ooo0oooo0ooo0,0b0000b0000000b0000000O000O00O000GBO0O0OO
ooo.

plz) 0 nO0 24,...,2, 00000000, (PO n000000000DO0OO0OOOO0O.?7)

P(R") O R"000,00000000000000000.0000, 6(z1—ai)de; 000 a
0000000 [ f(e1)d(x1 —ar)de; = f(e;) 000000000000, 0000000000
O0000000.00 «0 R"O000000 §(x—a)dr=06(x1 —ay)dzy - 6(xn — an)dx, 00
goooboooboooboo.

oo0ooo

Py = minyepme | pla)n(da) (6.2)

P p* = mingcrp(2) (6.3)

ooooo.
000000 p* 0000000000000 00000. 0000 p(z)>p* 00000,

/ p(@)u(da) > / p*u(da) = p* / u(d) = p*

000. 000 infP>p*. 00 (63) 000000 20 20000, u=46xz—2%dz 0000,
[p(x)p=p*000.000 infP<p*O0O0.
00,p000000eNpO00000DOO

Yo = /xo‘,u(d:c) (6.4)

oo0o0. 000 e*=2"---22» 000.

00 n=20000.00 M,;(y) 0 i+1x47+1000,00 (p,q) 00 (DOO 00OODO
00000000 yyj—pygp—q 000O000000O00. 00 M,;(yyD0OOO00OOO0OO00OO0ODO
oooOQ0. Prog/mml.rr

4 ™
def mij(I,J) {
M = newmat (I+1,J+1);
for (P=0; P<=I; P++) {
for (Q=0; Q<=J; Q++) {
M[P] [Q]l=util_v("y", [I+J-P-Q,P+Ql);
}
}

return(M);

}

end$

_ /
oooooo0 mij1,1) 00000...000.
00 M,(y)y 0OOOODOOOOOO n=2000000000. Prog/mm2.rr
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~

import ("mml.rr")$

def mm(M) {
Size=0;
for (I=0; I<=M; I++) {
Size += I+1;
}
A = newmat(Size,Size);
for (I=0; I<=M; I++) {
for (J=0; J<=M; J++) {
T = mij(J,I);
P=I%(I+1)/2; Q=J*(J+1)/2;
for (II=0; II<size(T)[0]; II++) {
for (JJ=0; JJ<size(T)[1]; JJ++) {
A[Q+II][P+JJ] = T[II]1[JJ];
}
}
}
}

return (A);

end$

N J
00 mm(2) 00000..000. M,(y) 0 ?x?000000000.

0000000000000 positive semidefinite 10 0000000, mO0000000 p(x),
¢(x) 000 s(m) 000000000, p,g000000

(a(@).pla)) = [ a(@p(o)uldz)

O00000. 000 positive semidefinite D0 0. p(z),q(x) 00000000000 O00O s(m)
0000000 p¢00000000, (¢(z),p(x)) =¢"My,(y)p 0ODODOO. OO0 M,y,(y) O
positive semidefinite D0 0000. 0000 M,(y)~0000. M, (y) O0OOO0OO0 000000,
positive definite 000000, M,(y) O0D0000OO.

00 p(z) 000000000 O0O semi-definite programming 00 00 O 0 (relaxiation) 0 0 O
obO.0000000000b00boooobooobooobO,00oboo0oooobooooboooon
goooobob.

p(z) 000000 2n 00000000, p(z) 000000C00DO0O0OOO. DOUODOOOO,
OO0 LMIODOOOO (PSD — positive semidefinite 00000 ) 0000. (LMIODOO?)

Q— infy Y pata, Mm(y) =0 (6.5)
ooo
Q — infy ¥ patia, Y YaBa = —Bo (6.6)
« a#0

ooo B,0O B, 00000000DOOOOODOOOODO,200, m=10000000000
gooooo.

Yo,0 Y1,0 Yo,1
Y1,0 Y200 Yi,1
Yo,1 Yi1,1 Yo,2

1 0 0 01 0 0 0 1
= %,o|0 0 Ol+wvol1l 0 O]+%%1]0 0 0]+
0 0 O 0 0 0 1 0 0



6.4. SOSOOCUOOODODOOOODO 143

0 0 O 0 0 O 0 0 O
o0 1 0l +yy1[0 0 1] +52]0 0 0
0 0 0 010 0 01

= 90,0B0,0 + ¥1,0B81,0 + ¥0,1 80,1 + y2,082,0 + y1,1B1,1 + Y0,2Bo,2

OO00: 00000D00. 0000000 B, O TegXOOOOO, print tex form O0O0O0O00O0O
gbooagboo.obooobooboaboon.
0000000000o0ooo0oooD. (ooooo?)

Q" — supx (X, —Bo)t, (X, Ba)t = Pa,(@#0), X >0 (6.7)

000 A BOOOOOOOO,{A,By,=tr(AB)00000. 000000000, n=2,m=1
000,(X,Bio)t=x12+x2 000
gooooooooooooooooooooooooo.boboboboobooooooog.

00 6.1 /1, Theorem 3.2) p(x) 000000000000 p* 000000, 0000 p(z) —p*
0 S0, 000000 00000

pa) —p* = a(x) (6.8)
=1

0000000, minQ=minP=p*000. 00000000000DOOCOOO0OODOO. OO
O X000000 deel Q* 000000,

T
X=> aq (6.9)
i=1

000.000 ¢ 0 ¢(x) 000000000000, O0O000,X 0000000000 Oo
obooono ¢ 0o00oooo.

00: 00000 p(z)—p* = (X,Mn(y)): 000000000, (n=m=2000000000
0000000000, X, M,(y) 0 3x300000.) My(y) =Y 2°B, 000, (X, Ba)t = pa,
a#0000 X(1,1)=—p*000. 000 Q*0 XO00O0O0O feasible 000. 0000 X O
QUOO000000O0,000

p* <supQ” (6.10)

ggd.
0 p(x) 00000000 2000.0000 y* = (2f,...,2%,(z1)%...)0000,Q0 y*

o

OO0O0OD0 feasible OO0O0. 0000 X O QOOOODDODOOO,000O
infQ > p* (6.11)

000.000 (611) 000 (6.10)00 p* 0000000000, infQ=supQ* 000. 000
y* 000 XOOOoOooooboooooboooo. oo,y 00 £z2*000,X 000000000
oooobooob,q 0obooboon.

O000ooo0oOg [jooi1oo0.
googobobbooooobobbog
dvd-2006/src-ima/math-polyglot2/src/mat-eigen 00 0. (DOOOOOO!N. OODOOOOO

maple, math, maxima, octave.
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6.4.1 SeDuMi O SOS tools

Todo: 0000000000, SeDuMi D0OOO0O0OO0OO MatlabOOO (iyokan-6).
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oo

[1] J.Lasserre, Global optimization with polynomials and the problem of moments, STAM Journal
of Optimization, 11 (2001), 796-817.
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070 000000000

goobooooboooooooooboooooboooboooobbo.ogbooobbooobbooooDo,
O00o0ooOo0o0o00o0ooOb000o0Db0bO0. 00000000000 homology OO cohomology
00000o0O0oO0000Uo0. 000U000O000U0O00O0O000U0OD0 (DoooO0o)oooooo
ooooooooooooon.

7.1 Ooodoood

Todo: DO OOOOO. [SST; chap5).

7.2 DUOUOUOOOOOOOOOODOO

ooo.00ooooo?oo0000000007
’DDDDDDDDDDDDDDDDDDDD.DDD:d—integral—example—ja.mpg‘

0000000000 0000000000. 000 : d-integral-ja.mpg|

sml

Airy OO
/ exp(t® — xt)dt
C

gbooobooaboodaod.

Ecohom/s-a.sml

[(parse) (cohom.sml) pushfile] extension
[ [(Dt-(3 t"2 -x)) (Dx + t)] [(t)]
[ [(t) (x)] [ 1] 0] integration message

gooooOoOoOOODOODOOOOOOO0 pOOOOOOOO. b-function criterion.

M2

2007/knx/leykin-2002-m2.pdf O O.
globalBfunction

asir

bfct
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od:

1. T.Oaku, Algorithmic methods for Fuchsian systems of linear partial differential equations [1]
oo00.s00oooooooooog.

2. Toshinori Oaku and Nobuki Takayama, An algorithm for de Rham cohomology groups of the
complement of an affine variety via D-module computation, [2] 000 (math. AGOOOO).

73 Uuuudooooood

oO0o0o00D00: asir, sml

’DDDDDDDDDDDDDDDDDDDD.DD[I:video risc-2005 0000000
Ecohom/a-log.rr
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module smil;
localf integrationO$

def integrationO(II,V,VV) {
P = sml.get_Sml_proc();
if (P < 0) sml.start();
A =[1I,v,[Vvv,[ 1],01;
push_int0(P,A);
sm1(P," integration ");
ox_check_errors2(P) ;
R = pop(P);
return(R) ;

}

endmodule;

def myhilb(I) {

G = sml.gb([I,[x,y]l]);

G = G[1];

print(G);

return sml.hilbert([G, [x,y,dx,dyl]);
}

def log2d(F) {
Fx=diff (F,x);
Fy=diff (F,y);
S=sml.syz([ [Fy,-Fx,F],[x,y11);
S=s[0];
M = length(S);
L1;
for (I=0; I<M; I++) {
L = cons(adjOp(s[1]1[0],s[I][1]1,F),L);
}

return L;

=
]

}

def log2(F) {

L = log2d(F);

print(L);

print (myhilb(L));

return sml.integrationO(L, [x,y], [x,y]);
}

def adjOp(P,Q,F) {
Ans=
-Q*dx-diff (Q,x)+P*dy+diff (P,y)
+diff (Q,x)-diff (P,y)
+red ((diff (F,y)*P-diff (F,x)*Q)/F);
return Ans;

}

/*
log2 (x*xy*(x-y));
sml.deRham ( [x*y*(x-y), [x,y]11);
log2(x™4 + y°b + x*xy~4);
sml.deRham( [x~4+y~5+x*y~4, [x,y]11);
*/

end$

Ecohom/s-log-step.sml
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gboooboooog

$Computation of H2(log x*y*(x-y))$ message

[(parse) (cohom.sml) pushfile] extension

[ [(xDx +yDy+3), ((2y-x)xDx+ (2x-y)yDyl,
(x,y)
[[(x) 1 (Dx) -1 (y) 1 (Dy) -111 1 gb

0 get dehomogenize /gl set gl pmat ;

%% gb of adjoint is different !

gl getRing ring_def ;

gl 0 get, (x,y) adjoint /L1 set gl 1 get, (x,y) adjoint /L2 set

gl 2 get, (x,y) adjoint /L3 set gl 3 get, (x,y) adjoint /L4 set

[L1,L2,1L3,L4] pmat

L1 (1). action pmat

L1 (x). action pmat

L1 (y). action pmat

L2 (1). action pmat

L3 (1). action pmat

L4 (1). action pmat

(Dx). , gl 3 get, mul (x,y) adjoint (1). action pmat

(Dy). , gl 3 get, mul (x,y) adjoint (1). action pmat

L4 (x). action pmat

L4 (y). action pmat

-

~

000 DeRham OO 00O

Ecohom/k-d.sh

cd /usr/local/OpenXM/1ib/k097/1lib/restriction
openxm kO

NoX=1;
load["demo.k"];;

Ecohom/k-d.txt

-~

load["demo.k"];;
nonquasi2(4,5);
nonquasi2(6,8) ;

nonquasi2(8,10);

DeRham2WithAsir (x"4+y~5+x*y~4);
DeRham2WithAsir (x"6+y ~8+x*y~7) ;
DeRham2WithAsir (x*y* (x-y));
quit ;

-
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[1] T.Oaku, Algorithmic methods for Fuchsian systems of linear partial differential equations,
Journal of Mathematical Society of Japan 47 (1995), 297-328.

[2] Toshinori Oaku and Nobuki Takayama, An algorithm for de Rham cohomology groups of
the complement of an affine variety via D-module computation, Journal of Pure and Applied
Algebra, 139, (1999), 201-233.
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O8O0 A00O0OOOOO

Knoppix/Math 00000 A-hypergeometric system 0000 0.

81 UULDODOO

O0: knx/g.pdf (GKZ) OOO.

8.2 AU0D0OU0ODODOODODOODOO
8.3 A-00000DOODOOO

z000ooooon
o+ 12+ -+ 22" =g(2) =0

0oo00. z= f(zo,...,2,) O 20,...,2, 00 0000000000000000OO.

00 81 fO000000DOOOOODOOO.

2f af
Or;0x;  Ox0wy’ itj=hktt (8:1)
> ka aaf =0, (8.2)
k=0
Z of _ (8.3)

k=0 Ti

111 -1
A:
01 2 --- n
00000 A0000000 (GKZ-0oOOooooo)oooooo.

o0: f(sco,txht%g,...,t"xn):%f(mo,xl,...,xn)DDD (0000 a,(t2)"+--4+20=00
0000). 000 ¢t000000,t—10000 (A5 000.0000+¢«0000000O0O0O0

obooooooooogon

O, f(tzo,tey,. .. tx,) = f(@o,... @) DDD t000000,t—10000, (A6 0D00.
00 (logg(®)) =48 00000, 5.2 —(logg(t)) DODDD.

2
5250, (o89(0)
02 d
x;0x; dt log g(t)
d o v
dt 9z, g(t)
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d ti+i
- i (w)
o;(t) 0000 g(t)=000000. @gm—tzm(xzmmm O0CrO00 apy(z) 000000
oooo,

2y “lay(z) = Af;;ht /t%k@ﬂ)d

000.0000000 (A4)0000. 00000,
gboooboo tericO0D0OO0O0O0O0OOOO0OOCODOOOOODOOOOODOOOOODOOOOO,O
gooooo.

84 UUULODLOOOOOODLOLOOOOOODOO

0??000,00000000000000000000. 00000000000 »00000
00000000, R=R, =Cay,...,2){01,. .., 0.
00000000000000000000. & (£2;)a = (£2;) %+ 0. J 0 R, 00
noDoooo.

00 82 J0 R,0 000000000000, JNC(z,0;)0,00000000 (000 =;0O
O0oooooooooooo).

0000 weight vector (1,1,...,1,0,1,...,1)0 DO000000O000000O0O0O0O0000
00000000. 00000000 weight vector (0,...,0;1,1,...,1,0,1,...,1)0 D O0OOO
000000000000000000000000. [DO0000 ]

000000000000 00000000 RungeKutta 0000000000, 000000
0,00000000000000000000000000000000000000000

00 JNQ(z)(6,) 0000000000000 0O00000000000O000OO. 000
000000000000000000.000 (lexorder 000000000)00000000
Oooo000oooooO.

00 8.3 y*M, ...,.y*™ 0 Qyr,...,»]/ /0 QUODIDDOIDDOODDOCODOOD. DOODO
opooooo0 My,...,M,eM(r,r,Q DO0OD0O00ODO00OOD. 000D 0D00O0DOOOD
normal form algorithm OO 0O .

o) o)

Y . = M mod I
o) o)
ON e

Yn = M, mod
o) o)

00000 D-analogy OODOOOOODODO.
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00 8.4 0°M,...,0° 0 Q(zy,...,2,) 0000000 Q(z1,...,2,){01,...,0,)/I 00000
0O.00000000000000 Py,...,P,eM(r,r,Q(z)) 000000000000. 000
O ROODOODODOOOOO normal form algorithm OO0 .

o1 o)

ol = M| mod T
aa(r) 8C“(7“)
aa(l) 8a(1)

On, . = M, . mod I
804(7’) 804(7’)

00000000000 Pfafflan 000, OO0 fO00000, F=(0Mef,...,0° e AT O
O00.000000000000000000000000000000 FOODODOOOOO
0000 fO000000000O.

aloFZMlF,'--,an.F:MnF

0000000000000 00O0OOOOOOOO0O0O0D,00000000000000000
0000000D0O0000. 000000000000 00000000. 00000000, 00
000000000000000000000000. ROO 000000000,0000000
0000000000000 000000000000000O0ODOOO0OD. 00000000
00000000000D0DD00. 0000000000000000000000000000
Oo0000D0. 0000 oW Ooo0oooooonoogo 9, 9, =4, 00000000000
ooooooooooooooo.

0 81 ay+asz+a322=000 fO000000000000 Plafian 000000, (f,2305f)
000000000 My, M,, M; 00000000.

M, — ( —1/.’E1 1/%1)
e —x3/(4r1z3 —23) 0
1/x2 —2/1‘2)
M, = sy
<2m1x3/(4x1x2m3 x3) 1/24

0 1/I3
Ms = 9
—x1/(4x123 —235)  1/x3
ooooooooooooooo.o??00oDo00000oooDoo00ooooDoooOo. 0gdg
gooobooobooboobobb.obbobooboobOo,boobooboboboobnoo
goo0. bbb ooboboodbD oooboobUoobUooboobooobUoo.

dp_weyl_gr_main([x*dx+y*dy-1,x*dx-3], [x,y,dx,dy],1,1,2);
[y*dy+2,x*dx-3]

dp_weyl_set_weight (newvect (4, [0,0,1,0]));
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/* (The last argument O implies the following.)
Computing the Grobner basis with the weight vector [0,0,1,0]
The tie-breaker is reverse lex order

*/

85 UUUDOOLOOOOOLOON

Todo: Eh/?? dsolv.

8.6 UUUDDLUOOOLLOLUOOOLOLOO

Todo: 00000000000 (OST)OO).

8.7 modified A-00000000O00ODOO0ODOOO

Todo: OOOODODODO.
O0000:00000... Todo: Singular 0 OOOOOOO.



090 Knoppix/Math 0000

9.1 0OU

9.1.1 math-polyglot

Todo: OOOODODODO.

9.1.2 00000 OOOO0O0O0OObOOO

9.1.3 Free Documents

9.2 nU0O000OOO
00

0000

0000

00

00

goo

9.3 UuUboooogn

cvs OO sourceforge OO .
Todo: OOOOOODO.

94 0L0OOOOOO
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1o GLogg

goooboon.

10,1 OO0, b00doooboobod

’DDDDDDDDDDDDDDDDDDDD.DDD:OpenXM/fb ogboooobd. iamc2003

10.2 0OO0OO0OOOOoOoOn
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O O0OA 0O00000,000000

gooooooooob,ssboocoboboobooboboob,boboboooboobbooboOoboOo,ooon
bobooboobooobooboooboooobooooboboo. oboooboooooooooooooon
ocooooor
ubogbobobobobboboobobuobooboboobooboboo. booobaba
00 Knoppix/Math 00 0000000000000 00O0ODO0O0OOOO0ODOO0OOOOOO.

Al DOOO0OO

’DDDDDDDDDDDDDDDDDDDD.DDD:DDDDDD: knx—05—18‘
Todo: OOOOODOOO.ODO000O00ODO.

tan~(z) = xF(1/2,1,3/2; —x?) (A1)
log(l1—2) = —aF(1,1,2;z) (A.2)
F(1/2,1/2,1;x) (A.3)

Todo: OOOOO,0000,000.
00000000,00,000000 (OO0).

Todo: OO O. OO. Airy, Legendre, Bessel 00 . OO DO0O.
Todo: OOOOODOOO.

A2 OJ0O00O0OO0OOOOOOOOOODO
A3 A-0D000O000OOOO

00000000
xotxiz+ - F+x,2" =g(2) =0

0o0o00. z= f(zo,...,x,) O 20,...,3, 00000000000000000000.

OO0 Al fOODDO0OODOOOOODOOO.

0 f O f S
Ox;0x;  Oxdmy’ itj=kt (A-4)
> ka of | f=0, (A.5)
k=0 le

)
E T B, 0 (A.6)
k=0



162 O0A 000000,000000

111 --- 1
A:
01 2 -+ n
00000 A00000D0O0 (GKZ-OOOoUooOoo)oooooo.
00: f(zo,twr, t?xa, ..., t"2y) = 2 f(zo,21,...,2,) 000 (0000 2,(t2)" 4+ +20=00
0000). 000 ¢t000000,t—10000 (A5 000.0000+¢+000000000O0

0, f(txo,ter,... ten) = f(zo,...,x,). 000 +000000,¢—10000, (A6) 000,
00 (logg(t)) = <§DDDDD,%%(MWQ)DDDDD

gbooobooooooao

2
!
axiaxjﬂogg(ﬂ)
82
&maxj dt log g(1)
40 v
dt Ox; g(t)

- ()

(MUDDDDg@:ODDDDD.?gﬁ:tZ”:hEDDD,DFDDaA@DDDDDD
oooao,

2%\/—71ap(x):/ /t—logg

goobo.ooooooo (A.4)DDDI].IZIDDDD.

oooobooo tericO0000O0O0O0ODOO0OO0OOODOOOODOODOODOOOODODOOO,O
googooo.

A4 0O0O0O0O0OOO0OODOOODDOOOODO

0??000,00000000000000000000. 00000000000 00000
D0000000. R=Ry=C(x1,...,2,)(d1, ., O0).
00000000000000000000. & (£2;)a = (£2;) 8+
noooooo.

00 A.2J0O R,00-00000000000,JNC(z,0;)0,00000000 (00OQO a; 0O
ooooooooooooo).

0000 weight vector (1,1,...,1,0,1,...,1)0 DOO0O000000000O0O0O000000O0
00000000, 00000000 weight vector (0,...,0;1,1,...,1,0,1,...,1) 0 DO0OOO
000000000000000000000000. [(D00000 ]

00000000000000000000 RungeKutta JOOOOOOOOO,000000
0,00000000000000000000000000000000000000000

00 JNQ(z)(8;) 0000000000000 000000000000000000. 000
000000000000000000.000 (exordee 000000000)00000000
DoOoOooo0oooooo.
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00 A3 oM . 4™ 0 Qlyr,...,y)/I0QIOIDODOOCOOODODOOOD. DOOO
oooodo My,...,M,eM(r,-,Q 000000000000, 0O00O0 000000000
normal form algorithm OO OO .

yoc(l) ya(l)

n - M| mod I
yeu(r) y ()
ya(l) ya(l)

Yn = M, mod [
ya(r) ya(r)

00000 D-analogy OODOOOOOODO.

00 A4 0°M, . ..0°M 0 Q(z1,...,2,) 0000000 Qx1,...,2,){01,...,0,)/I 0000
O0.0000000D00000Odg A,...,P, e M(r,r,Q(x)) 000000000000, OO
OO0 ROOODOOOODOOO normal form algorithm O 0O O .

go(1) o)

81 . = M1 . mod I
804(7‘) aa(r)
ot Da(1)

on | = M, | mod I
oa(r) oa(r)

00000000000 Pfaffan D00, OO0 fO00000, F=(0Mef,...,0° e AT O
O00.000000000000000000000000000000 FOOODOODOOOOO
D000 fO0000000OOO.

810F=M1F,--~,anOF:MnF

0000000000000 00O0D0OD0OO0ODOD0OD0OO0O0D0O0D,00000000000000000
000000D0O0000. 000000000000 00000000. 00000000, 00
000000000000000000000000. ROO 000000000,0000000
0000000000000 000000000000000O0ODOOO0OD. 00000000
00000000000D0D0D000. 0000000000000000000000000000
Oo00000. 0000 oW oooooooonooo 9,9, =4,0, 00000000000
ooooooooooooooo.



164 O0A 000000,000000

0 Al 2 +a02+2322=000 f000000000000 Paffian 000000, (f,2305f)
000000000 My, My, M; 00000000,

—1/x 1/x
Mlz( /7 , / 1)
—x3/(4xrx3 —23) 0
M, — ( 1/1’2 —2/.%2)
2 2$1£L‘3/(4£L‘11’2$3 7%3) 71/.%2

0 1/333
My = 9
—x1/(dz123 — x5) 1/x3
00o00oooooooooo. o??200000000000000000000000. 00O
gboooboooobooboooboob. oobooooobooboo,0boo0boboboooboOoboooon
oboo.0dbooooobooobooboboboco oobooboboooboobooooobooon.

dp_weyl_gr_main([x*dx+y*dy-1,x*dx-3], [x,y,dx,dy],1,1,2);
[y*dy+2,x*dx-3]

dp_weyl_set_weight (newvect(4,[0,0,1,0]));

/* (The last argument O implies the following.)
Computing the Grobner basis with the weight vector [0,0,1,0]
The tie-breaker is reverse lex order

*/
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O OB 0000

0000000000000 0000000. 0000 knoppix/math 0000000, 00000
oo.

ooooooooooooOo,0000obObo00ooooooo.

cooooogoooo,bboo00ooo0ooooooooo,0booooo0obooooooDo
ooooooOooo,0oo00ooo0oooogooooooooOoooD,0oo00oood
000000000 o0ooooo (LAPTOPOOODOO). OD00D0OO0O,000000000.

knoppix/math 000 O0000. 00000000000 O0OOOOOO.

OO0O0000O0000OD0O0O000. cvs O sourceforge OO .

Knoppix/Math 0 wnix 0000000000000 0O0OOO.

O0000ooDoOoO0o000oDoO0o000ooDbo000. videeOOOODOOOOOODO math-
polyglot, 00O O0DOOOODOOOODOOOOOO.

00000 knoppix/math 0 0000000000000 0O0OOOOOO.

0000000000000. 00000000, 000000 (D0D0O0O0O0O 2007-06, Gordon
Bell, Jim Gemmell, 00 0000000000000, 58-67).

cooooooDoOoOobD. ooDooooDbobObObObO000.000.00.0000000. hobby
projects.

Todo: RISC(2006, 50 ) O presentation 00000000000 O0O0OO...hd=bp
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0 O0C oOooooooouoo—uoon
gooogod

C.1 2007-04-13

O00: 0000000 (000D0)00000000000000e60000. LAPTOPOOOODO
ooooooooo.

O000000000000000,0000000000000000 knoppix/math 00000
O00000. (0000 maxima O Windows D0000O0O, knoppix/math 000 00000)

C.11 0O000OO0O0oOoo

goooooOoQoooOooOoOoOoOoQoQoQoOoQoQoOoQ0L0 “DoO0O,00gggg”pooobooo
oo0oO0O0O00. TAOOOODOOOOOOO0OO0D0OO00O0000000D0D0D0OOOOOO. ooo
OOOO0O0O0O0O0OD0O0OD0D0000 reduced Grobner basis 0 00 0000000O0O0O0O.
0000000000000 0000000000 knoppix/math0 0000000000000,
xmaxima D000 2°~1 00000 factor(x"5-1) O 22—? 0000000 plot3d(x~2-y~2) O
loge 00000000 integrate(log(x)) OOOOOOOO.

C.1.2 0O0OODO

goboobooboobooooooooooooo.boobooboooboboooboooooaoon
000.00000000000(@MU000o000oo0U00)0oo0o0oUo (Dooo)

C.1.3 Knoppix/Math 00000 /000000000
Oooo0o00 IDO0O0O0OO

000000000 unix O (orange2 0 Mac) O xterm O kterm (000O00)O00, ssh OO
oo

[ ssh -X -Y iyokan-6 ]

0 Knoppix/math 0000000 iyokan-6 DO OO00O000O. ((YOOOO Mac OO X Error
(BadAtom)).

CD/DVD 00000

gbooobooobooobooog.



168 0O0OC Oooobooooooo—obooOoooooooo

VMware/Knoppix/Math 000000000

VMware/Knoppix/Math O Windows (O Mac) O VMWareplayer 00 00 O 0O O knoppix/math
goooooao.

VMWare/Knoppix/Math 00 google OO0 DO ODODOODOOOOOOOOOO. OOOobOOoOoOoOoOO
od.

000000000 512M 00000 VMWare/Knoppix/Math 00000000000 00O0O
gooooo. oboooooobo, oo buooooon
gooooobobooog.

0000000000000,ChU0 KDEOOODOOUOOOOOOOOOO Knoppix/Math O
agooono.

knoppix: knoppix desktop=fluxbox
oo

knoppix: knoppix desktop=twm

obooooOobooobooboooooboobo,0co0b0oboocoboobooooboobO.ooboooon
ooooboooooboon

knoppix: knoppix 4

0000000000000 000 (umixO0OOOOOOOOOO)

C.1.4 Knoppix/Math 0000 (0D000)000

knoppix 0 boot 00D OODOOO. ParallelsOOOO.

C.15 000

TEXOOOOODOOO, print_tex_form O0O0O0O0OOOOOOOOO.



C.2. 2007-04-20 169

C.2  2007-04-20
0000000

uboaboodaoogoaoogaon.

Knoppix/math, VMWare/Knoppix/Math 000000000
Macaulay?2

(boooooogy
iyokan-6 O emacs 00 Macaulay2 OO D O0O0OO

emacs —--load ’M2.el’

gbooabooaoooobgaood

1. 0ob0oo0.oboooboobooboooobooboooobooooon.

2. Ad00 10.
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0O0OC Oooobooooooo—obooOoooooooo

4 N
oo good go
goo:
gboooooooo
O:
4 A
1. iyokan-6 0O OO0OOOOOOOOODOO.
2. VMWare/Knoppix/Math 0 google 00000 Windows 0000000 OOO.
3. wmix 00000 maxima OOOOODOO.
4.0 13000000 i-100 (2%,...,24)000000000000000000
gboobooboooooboobo.
5. 00:0n00000C0000DCOOODOODOY
NS /
obo,0000000,000
0:
f
l. ogbooooobboooooooo,obboooobooooooobbo,boobooooo
gbooboobooooooo.
2. 000 xmaxima 00O QO0OO0ODOOO.
3. knoppix/math 00 000000000000 O0O0OOOOOOO.
4. 00,00.0000000000~0.
N /
N /
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C.3 2007-04-27

Leck0/3.tex
C3.1 00000

Singular 0 Macaulay 0, 0000, 00000000000000000. 000000000
ooooooooooooo0oOooooooDoobooo0o0o0.00ooooooDooODO0On videodOd
ooooooboooog.

O00O00O0Db0o0boOo ROODO Winger OO ODOOD. OODOOOODODOOOOD.

gbobooboooobobooooooon.

1. 0popoooooboooozr

2.0000000000O0C0O0OOO0ODbOOOOODObOOODO.

C.3.2 00O

0000O00.00000000000000O0 (boooooo)ooao.

C.3.3 00: VMware/Knoppix/Math 0000000000000 OCOO

A. VMware/Knoppix/Math O Windows (O Mac) O VMWareplayer O 00000 O knoppix/math
goooooo.

VMWare/Knoppix/Math 00 google OO ODOODOODOOODOOOOODO. OOODbOoOOOOO
oo.

000000000 512M 00000 VMWare/Knoppix/Math 000 00000000000
goooobo.0bobbooooobobO,0000dob bbb bboooooboobo
doooooobooooo.

0000000000000, CDO0 KDEOOODOOOOUOODOOOOO Knoppix/Math O
goooo.

knoppix: knoppix desktop=fluxbox
go
knoppix: knoppix desktop=twm

goooboooobooboooboboobo,bbobboobooboobobbo.bboboo
gboooboooooobooobo

knoppix: knoppix 4

0000000000000 000 (mixOOOOOOOOOOO)

C34 0O0: kterm MacOS X UOOOUODOODOOOOO

A kterm 0000 MacOODOOOODOOOODODOOO. xteem J kterm OO0O0O00O0OO0O
goo,0booboooboob.oobooboobooobg.
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ssh -X -Y iyokan-6
iyokan-6 OO0

kterm -km euc &

kterm -km euc &

kterm -km euc &

OO000D00 iyokan-6 OO0 kterm O0ODO.

PATH OOODO

ubogbobogbooboboobobodabd,set 000000000 PATHODOODOO
gboo.0bdboobo pATHODOODODOOODOODODODOODODODOOODOODOD
0)00000.0000 PATHOOO

/usr/sbin;/usr;/usr/bin

0000 /usr/sbin, /usr, /usr/bin 00 0000000O0ODODODO. 1s /usr/sbin OOOOOO
O0,kterm 000000000000 OCO PATHOODOODODOOOODODOODOODOODO
oooooo.

PATHOUOOOO (0DOOO Jusr/X11R6/bin) 00 0OOO0OO0O esh DOOOO

set path=(/usr/X11R6/bin $path)
O .cshre 00000000 O0O0ODO. bashODOOOO,

PATH=/usr/X11R6/bin: $PATH
export PATH

O .pashrce 00000000 0O00. mixO0OOOOO0OOO0ODOO0OO0O0ODOOOOODOO «”
000000000 (00U000O0)00o000U000000U0O0O0O0. O0D0DOoOoOooo
O000000000 emacs 0000000000 DODOO0ODODOO. 0000 .cshre0O0OOO
0000, emacs .cshrc O OK.

000000000000 /etcOOOODOOOOOODODODOOODOOODODODO.
OO0000 wix0OOOOOODOO.

C.3.5 0O0OOoono

doooogaono, 2007-04-25 0O
I1Xx2x---x8x%x9

ooooooov?
Ix8x---x2x1

gcooopooo?o000OoO.0oo000oooo0oooDo. oo ooDooooobooo
goo.
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C.4 2007-05-11

Leck0/4.tex
ooooo

oooooD,00,Taylor 00, 0000000000000 0O0O0OOCODO.

00 Wiki

http://ccl.math.kobe-u.ac. jp/pukiwiki.php?KnxK2007
ccl 0O0ODOOOOODOOO.

goooobooo 1

Q. oOO0o0OOoOOoOoOODODOODOOOOOOOOOOOoOoOoOoOr
A.00DoOoDoDoOoOoOOOOOO.

1. 00000000000 00000,emacs 00000000000 cut and paste 00000
gooooooo.

Cernacs -e shell )

000 emacs OOODO esc x shell O0O0O0O0O0O, unixshell O emacs OO0 DOOOO.

Todo: OO OO OOO escape sequence 0 of 000007 export PS1=’> > OO prompt
oooooooo.

2. KDEOOOODO cut and paste 00 0O.
3. TeXMacs 0O 0O.

4. 000O00obOOoooooboono,
maxima <0 00000 »>000000 0O0O0O.

OO0, TRXO00000000000 verbatimOOOOODDO.

Q. kpdf 0O00O0O0O0O0OOOO.

A. 00 non-freesoft 000000 apt-get 000000 xpdf-japanese 000000000
O000. apt-get 000000000000 OO00OOO0O0COOOOOOOOOOOOOO,000
ooooo,

http://www.knoppix-math.org/mediawiki/index.php/KNOPPIX/Math/Japanese

obooooobooooog.

Q. asir O0DOOOODODODO.
A 000D0O0D0OD0O00O0,00000000000000 openxm fep asir00000. touch ~/.feprc 0O
gooooobooooboo.
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Q.000000...
A. VMWare/Knoppix/Math O 000000 512M 000000000000 0O0OO0OOOOO
O0.00000000000000000000000O00 cpPUDOODOODOODOODOODOO
O000. VMware/Knoppix/Math 00 0000000000000 0O0OOOOO.

000000 cheatcode 0O O0O0O0OD0OO0ODO,0000000D000DO0O0DO0DOODOO0O.

.CbOooooooao.
. BIOS O boot sequence 0 CD, HD OO OQOd?

cbooooooog,bvboooooooog.
gooooooOoo bvboooOoOoooOooOoOooDoOOoOoOooOOoOOD.

KileOOOODODODOO TRXOOODOD.
.0000000000.0000 emacs+ 007?000

O PO PO »O

.Display OO OOOOOOO.
http://www.knoppix-math.org/mediawiki/index.php/KNOPPIX/Math/English OO0 OO OO0
ooo0o0o0.0000oooog.

Q. I cannot get full resolution on intel MacBookPro Parallels?

A. Edit /etc/xorg.conf, apparently one cannot change
the color depth from the default of 16.
To change resolution, add in the subsection corresponding

to depth 16 the 1440x99 mode, as in the following example:

Section "Screen"
Identifier "ScreenO"
Device "CardO"
Monitor "Monitor0"
DefaultColorDepth 16
SubSection "Display"

Depth 16
Modes "1440x900" "1024x768" "800x600" "640x480"
EndSubSection

Q. U00ODODOO RO NstOODOOODOOOOODO?
A. 0000 winger.r 0 hist(e, breaks=15) O000000.RO0O,00=0 0000000
0000000 (optional arguments) 00000000000,

Q. OOoOoooooono.
A.0D0000000D0 knoppix 0000000, VMware/knoppix/math 00 0O samba 0000
O000O0000,000000 windows OO0 knoppix 000000000 O0OOO,
http://www.math.kobe-u.ac. jp/OpenXM/knoppix/vmkm-ja/html#q3 000000 OOO0O
goooobobo.

Q. “command not found” OO OOOO?
A 000O0,0000000.C300 PATHOOOODOOODODOODOODOOOOOODOODO
000000000000 0O000. Todo: OO0O0O. wnix 00O find D0OODO.
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C.5 2007-05-18

Leck0/5.tex
00000, Graphic OO OO

1.000000000000000000000000000000000000, (00).
tan"'(z) = xF(1/2,1,3/2;—27)
log(l—z) = —zF(1,1,2;x)
F(1/2,1/2,1;2)

2.00:000000000D00O00O0O00DOAO0.

3.00.00000000000.

JavaView 00000

(0000)00 MacOOOOOOO
cd Ec ; “/Desktop/JavaView/javaview.term jv-simp.obj

obooooobooooboooon.
orange2 O OO0OODO jv-simp.obj OO O0OO0OO0O0O0O0OOOOOOOO

/home/taka/JavaView/bin/javaview.orange2 jv-simp.obj
JavaView 000000 orange2 OOOOO,

cd /home/taka/JavaView/bin ; ./javaview.orange?2

000o0oooOo s5/i00000

Q. O0Ooooooo.oooooboo0ogoooobo.booooobo0o0ooooobooooboogoo
a.
A.00DO0DOoOooooooo.

Q. Windows 0 ROOOOOODOOODOODOO.

A. http://wuw.math.kobe-u.ac.jp/HOME/taka/2007/knx

0 R-2.3.1-win32.exe (000000, Windows 0 RODO0D0) 000 R-2.3.1-install.txt
(000000000000 O0)000o0OOUOOO (oooooo).

Q. UI000DD00D0O0OD asir D0ODOOODO, 0000000000 O00ODOOODOOOODOOY
Aasir 000000000 QOCCOOOOOODOODDOOOOOOOOOOOOOOOOOOO0O00
0O0000O0,lecad 0000000000 O0OOOOOOODO. (0DOOQOOO..)

0000 MacOOO GUIOO asir (cfep/asir (google O download)) DO O0O0O. TEXOODO
OO0 ONOOOO,000000 TeXmacsOOOOOOOOOO.O00OOOO0O0O0O0O0O0O0OO
gooooo..ooooobooon.

asir 000000000 000,0000000 WindowsOO GUIODOOOOOODOOOO.
http://ccl.math.kobe-u.ac. jp/pukiwiki.php?ShimoNo1130
O http://ccl.math.kobe-u.ac.jp/pukiwiki.php?ShimoNoAsir OODOODODOODO.

gbooobooooooobooon.



176 0O0OC Oooobooooooo—obooOoooooooo

Q. AsirJ load 00000, 0000CCCOOOOODODOOODODDDODOO.

A 00000000000 00OOOO00OOO0O0O0O0OO00 1lead(r./O0DOOOMW; O ./ O
O00O0.0000 ASIRLOADPATHO . O00O0O0OQOOO0O0. 000 gecOOOOOOODO CO
Oo0O0ooono ./a.out OO0 ./a O0O0OCOOOO0OODOCO.OOCOOPATHOODODOOO
goooo.

Q. Macaulay2 0 res U000 (0OOOOOOODOOOOCOOO)000O0OOOOOOOO.
A “O000000OO0O0” (Do0O0),26-32,0000,700,1998 0000000000000
00o0oo0o0oo0.0o00o00bo0oD0bD0o0o00oD0oOoo0oDOo,0D0o0DooDOooooon
ooobooboobobooboooooOooooobo.oboobooboboooooooooDbooo
00o000OoDOooooog. bOoOdO filtered minimal resolution algorithm 0000000 OO
OO000000. 00000 resol-surikagaku-1998.pdf 0 2007/knx OO OO OOO.

Q. Macaulay2 00O O0O0OOCOOO0ODOOOOODOOOOO?
A.0000OOOOOOOOO0O0O0O0000000000000000,0000 int00000OO
obooOo,0000000000000000000O00,0000000000DO0000000AO0
ob00,0000000000. 0000 «.sr000000000DOO0OO0O0ODODOOODO,000
ooooooboooooboo.

Q. Macaulay2 O vector bundle 0 moduli 000000 OOOOOOO
A. vector bundle 0 moduli DO O0OOOOO0OOO, feedback form 00000000 (DOOO)
go0.d0boooobobobooogobooogr

Q. Windows 00 xmaxima 000000000000, Windows 000000000 ODOOOO
O.
A.00DDDODODO IPO0O0O0O0O0O0OO00O0O0O0OOO00O0. 000000000 ODOOOOUOOOO.

gooobooooobo,ocobooooooboon.
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C.6 2007-05-25

Leck0/6
oooobo,dob0oobooobo.oboooog

http://ccl.math.kobe-u.ac.jp/pukiwiki.php?KnxK2007
ccl 0000000000O00. 1000 basicOOOOOO.
iyokan-6 O

(onst )

00o0000,000000000,000000000000000000O0(@D:klO0O0O0O
oo0oo0oo0on),00oo0ooUoooo0,000o0oo0oUoo0,00o000oooooo
00000000000, 00000000000D. (0000000000000 00000000
oooooo)

O0000000000000000,ter 000000 (000000 DODOOOOODOOOOOO
000)000,0000 wmixOOODOOOO. Windows O zip O lha ODO0O0ODO.

00,100 basic 0 windows 0000000000000 O0COOOOOO.

00000 basicO0OOOOOOOO
http://www.math.kobe-u.ac.jp/HOME/taka/2007/knx/highschool-math-ABC.pdf OO (0D OO
000000000, 000000000000D0.) PS.O0000O0DOOOODOON

Q and A

Q. MacO mix 0O0O00O0OO0O0DOOOOOOOOOOODODO?

A.scp0000 (shOOO copy 00OD)0000O0O0OO0OOODOOO.

O: Mac OO orange2 0000 sugaku 000000 OOO0O test.txt OO0O0O. Mac O xterm
O MacOOOODOO window OO

scp test.txt sugaku@orange?2:

(orange2 00O0O0O : DOOOOODO.

Q. xmaxima OO0 0O0O.
A.ssh 0 -XOOODOOOODOOO?

Q. Asr 0000000000 ¢(2)000000000000000,000000000000
0.A.00000000000000 ged00000000000000000000. 0000
00 ctrl("bigfloat",1); setprec O OO0, biglloat 1000, 000000000000
0000000000000,
((s)000000000000000000000000 (0000). 00000000000
pari00, 0000000000

gp unix shell OO pari/gp OOO.
\p 200 ooooooo.
zeta(2)

sqrt (6*zeta(2)) oooD pi OODO...
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AsirO00 pari OO OOOOOOO,

setprec(200) ;
eval ((pari(zeta,2)*6)"~(1/2));

Q. fep 000D0DOODDDO.
A.0000 .feprc (rcd runcommand 00 )O00000O00O0O7Y

Q maxima 0000000000000, A.plotformat 000000 OOOO. OO0O0O

[ plot2d(sin(x), [x,0,10], [plot_format,ps]); ]

gv (ghostview) 000000 OOOOOOODODO,U0000 savedocument JOO. OOOO, “O
O, Maxima O00O” O00O0O.

Q. maxima 00 subst 0000000 00O0O.

A.0000000DO0DO,

subst (x,2,x72+1); 000 subst(2,x,x"2+1); O00O.00000000 typoOODODO. O
000 online help 00000 ? subst |[ENTER|(? 0000000000000)00000
00,000 help 000000000, 000000 10000.

Q. maxima 0 %rl O0OOOOODO?
A. 0000 (arbitrary constant) OO .

Q uwix 000000000 000000? (etrl-COO00OOOONO)
A.000DOOO0ODOOO top,kill, ps I more 0O0O.psO0000 topOD0OOODODO
gooo, kill -9 0O0OD0OODOO O0OD0OODOOOOOoOobDoO.

Q. asird x0O 1000000000000O0O00OO.
A.

[C=[]; for (I=0; I<100;I++) C=cons(x,C); ]

Q. Maxima 0 Todd-Coxeter 000000000 O0O0O0OO. BOOOOODOOOODOOOO
goo.

A. Todd-Coxeter 000 0000000000000 OOOOO,GAPOO. Todo: GAP O OO . (O
O0000o00ooooooooooo..)

Q. ext JO00ODOOOODDO?Y
Alerror 00O (0DODOO)ODOO,

2/:6 ~dt
—— e
VT Jo
0000000.00000000000000.

http://en.wikipedia.org/wiki/Error_function 000. (000O0O0OOOOOOOOOOOO
ooo..)

Q. iyokan-6 00 mathematica OO0 D0DODODO.
A. mathematica OO0 O0O0O000000OOOOOOOO0O0O0O0O0O0O0O0OOOOO0O0.000O0O
00 iyokan-0 000000000 OCOOODO.
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~
ssh -X iyokan-0 (Mac OODOO -y ODOOO, iyokan-0 OOO)
math (Doooooboooooo)
ooo
mathematica (GUI 0O0O0O. font 0O0OOOOOOOOOOOOO)
J

Q. ODO0Uoopoooooag.
A. Todo: OOO.

Q. axiom DO O OOO.
A.DVvDO0OOOOOOOO0OO VMware/knoppix/math 00000000000, (CDOOOO
O0000). 00000 iyokan-6 00000 00O, VMware/knoppix/math O 0O apt-get 00O
OO0 install 00 O0O. Todo: apt-get 00 0.

Todo: OO ODOODO ROODODOOODOOODODODOOOODO.

Maxima 00 O000O0OO0O0. OO0O00OOO0OO0DOOO,000000000000D0D0. 00O
ROOOOOOOOOODOO.
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O UD 0bDouddodotobd—0oon
Jooggod

D.1 2007-05-28

No.1

0O0: 0000000 (10)00000000000000000O00 3000. LAPTOP OO
goooobooboobooag.

000000000000000,0000000000000000 knoppix/math 00000

O00000. (0000 maxima 0 Windows D0000ODO0O, knoppix/math 00000000)

D.a1 0040obooobooo

00000 “0000,000000” 0000000000000, TAOODODODODDODOOO
O0000D0oU0oo0D0oU0DooU0DO0OU0D. DDO0ODO00DO0O0DODO000O0000 reduced
Grobner basis OO0 O OOOO0OOOOOOO.

DDDDDDDDDDDDDDDDDDDD.DD[I:knx—O4—20‘DDDDDD.Buchbergeral—
gorithm OO0 O00O00O0O0O0DOODOOO.

oooooooooooOoO.
0000000000000 0000000000 knoppix/math0000000O00O000O0OO,
xmaxima 0000 2°~1 00000 factor(x~5-1) O 2?—¢y20000000 plot3d(x"2-y™2) O

loge 00000000 integrate(log(x)) OOOOOOOO.
knoppix-math 0 00O .

’DDDDDDDDDDDDDDDDDDDD.DDD:Castro—Urdiales 000, icms2006

’DDDDDDDDDDDDDDDDDDDD.DDD:D[I

D.1.2 Knoppix/Math 00000 /000000000
CD/DVD 00000

gbooooOooooooboooon.

VMware/Knoppix/Math 000000000

VMware/Knoppix/Math O Windows (0 Mac) O VMWareplayer 000 00 0O knoppix/math
goooooo.
VMWare/Knoppix/Math 0 google 000 OO0O0OOO0DOOOODOOOD. OODOOOOOODO
ono.
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000000000 512M 00000 VMWare/Knoppix/Math 000 00000000000
gbooobOo.oooboooooboo,b0boo0obo0booobo0oboooooboooobooooon
oboooooooooon.

0000000000000,CDO0 KDEODOOOOOOOUDOODOOOOO Knoppix/Math O
goooo.

knoppix: knoppix desktop=fluxbox
go

knoppix: knoppix desktop=twm

boboobooooboboooobooboobo,00b0booobo0obooooboo.b0oboooo
gbooobooooboon

knoppix: knoppix 4

0000000000000 000 (mixOOOOOOOOOOO)

D.1.3 Knoppix/Math 0000 (0000)000

knoppix 0 boot 00O OO0O0OO. ParallelsOOOO.

D.14 0OO.

0000000 (PDF)U0O0O0O0ODO0OUDOOOODO (DODOOOOOO).

1. http://www.math.kobe-u.ac.jp/HOME/taka/2007/knx

2. http://ccl.math.kobe-u.ac.jp/pukiwiki.php?KnxK2007 (ccl DO OODOOOOOODO.
cclD000ODOOOOOOOOY
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D.2 2007-05-29

Leckl/2.tex
D.21 0O0O0OO0OOOOOOOO

D.2.2 Knoppix/Math 0000 (0000)000

knoppix 00 boot 0O OOOOODO.

D.23 0O0O0O0OD0O0O : Qand A

Q. Intel Mac parallel O disk image

A. portable hard disk 0 disk image 0000 00000. 00000, dobuleclick 00000000
O000000.0000 6G0O0) portable harddisk 0000000000000, CD/DVD
Oo0oooooooooooooooooooog.

Q. Knoppix/math 000000000007
A.000. 000000000000 DO0ODOODOOOO.DO00DOODODOODOOg...

Q. 000000000000 0O000O0O0O0UO,000oDoooooOo?2(O0)
A.000OO00O0U0OoOooDOoooOOoO0OoU0.DoooooooooUOoUoboooooO,0ooDoo
0000000000, 0000ooooooooo. LAPTOPOOOOOOOOO. ODOQQOOO
obobooooboooooooooooobooobooboboobobooo. bobobooboooooo,
000000000000000000? (00000000000 O0,00000..)

Q. U00O000DOD GUIODOUOODOOO,00D00000000, TeXmacs O sage notebook OO
goooooooooooor

A.0000000O00O00UOOO0OO0 (COOODUOCOOO0)O,0000000U0O0,000OOO
0000000000000 0o0o0o0o0000O. (00D0D0o0o0oO0O0ooUooO,0000o
O00000000). 00000,000000 maxima 0 maxima (00000000000O0O),
xmaxima (X-window GUIO O , (emacs O ) texmacs O sage notebook D0 D0 O0O000O00O. Mac
00 cfep/asir 0000000000000 O0O0O0O0UOO. 000 MacOOOOOOOOOOO;

Q.asir O0DDOO glivd 0OO0OOOOODO.
A knoppix 00000000 0ODOOODOODODOODOOO, openxm package 0 remove, apt-get 0 0
gooooooog.

sudo cp /usr/local/OpenXM/lib/asir/glib /usr/local/OpenXM/lib/asir/glib3

OOoKDOO.

Q. 000 PDFOOOOOO. dvipdfim O OODODOOODODOO.

A. 00 non-freesoft 000000 apt-get 000000 xpdf-japanese 1000000000
OO00. apt-get O O0O000OOO0ODOOOOOO0ODODOOOOOODODOOODOOODOOOOOO
o,00000004,

http://www.knoppix-math.org/mediawiki/index.php/KNOPPIX/Math/Japanese

gbooooobooooog.
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Q.0000000 DVD O, Macaulay2 O emacs interface DO 0000 .
A.emacs 00000000000 OOOO,

[esc] x M2 | Enter|

O OoKDOO.

D.24 [0O0O.
0000000 (PDF)000D00OU0O0OOOUOOO (OUDODODOODOOOOOOn).
1. http://www.math.kobe-u.ac.jp/HOME/taka/2007/knx

2. http://ccl.math.kobe-u.ac.jp/pukiwiki.php?KnxK2007 (ccl DO O ODOOOOOODO.
ccl DO00OOOOOOODOOO
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D3 U00UbU0OOUbUOdbb—gOobooobobgonbot: 2007-05-
30

Leck1/3.tex
00000000 feedback form 000 000000. 0000O0O0OO0O0QOOCOOOODOO. O
00000000000 (project O feedback 0O O0O).
O0: http://ccl.math.kobe-u.ac.jp/pukiwiki.php?KnxK2007 (ccl 00O 0O0OOOOOOO.
ccl00D0O0OO0OODOODOOO)

D.3.1 0OOOO0ODOOOoDOOn

(1) 000000 000000, (2) Polytope 00 00O polymake (3) 0000, Lorentz O O
0,Xaos OODODO.

D.3.2 0O00O0O: Polytope OO O OO polymake
Polytope OO DO 0O. OOOODO.
1. 00O, polytope, polyhedton OO O. VOO, HOO.
2. face,,(P) 000.O facet DOO.

3. Normal cone, Normal fan 00O OD0O0O.

O D1 00000000000,00 facet 00O0O0O0O0O0O0O0O0O0O.

Polymake

Todo: polymake OO OO. OOOOODOOODO.
Polymake 0000000, 0000000000 (DO)0O0OOoOO.

[export PATH=/usr/local/lib/polymake/bin:$PATH D

polymake 00, 000000000000 0O0COOODODOOOOOOOOO.O0DOO0O =1
OO0000000.00000000 p-convo.txt JO0O. Et/p-conv0.txt

OINTS

e e~

I
0
2
0
1

= wooH

polymake p-convO.txt FACETS

0000000000,00000000 (0000000 p-dim.txt) Et/p-conv.txt
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~

_application polytope
_version 2.2

_type RationalPolytope
0

NTS

i i
= ONOH
= W o oH

FACETS
010
3 -3/2 -1
001

AFFINE_HULL

N /
goo.
gboooboooobooobooon.

1.n00000. Edelsbruner O coloring algorithm “E.Edelsbrunner, Algorithms in Combina-
torial Geometry (Springer-Verlag 1986)” [?].

2. G.Ziegler 00O, “Glinter M.Ziegler, Lectures on Polytopes (Graduate Texts in Mathematics
152, Springer-Verlag New York 1995)” 2] VO OO HOO OO O . Fourier-Motzkin algorithm.

3. CDb 00000 (3] 000000000000 (“The double description is revisited”) .
“Komei Fukuda cdd Home Page (http://www.ifor.math.ethz.ch/~fukuda/cdd_-home/cdd.html)”

OO000D0.00000000 p-dim.txt JO0O. Et/p-dim0.txt

e )
= ONOH
= W o oH
W www

polymake p-dim.txt DIM

oo00ooDo0oo0oobD,00b0o0o0gdn Et/p-dim.txt

_application polytope
_version 2.2
_type RationalPolytope

OINTS

i)
= ONOH
= W o oH
W www

DIM
2

_ )
ooo.
Volume O O.
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D.3.3 0DOO0OOODO : Qand A

Q. 00. Parallels 00000000 internet 00O O0O0ODO.
A.00.00000D00000000000 Host-OnlyOOOOOODDOO. Parallel 00O hostonly
OO00O,DHCPOOODOOOO. MacODO OOODOOODO,00,0000000000000
0000O. D000, 00000000 “Parallels Desktop for Mac User Guide” O “Host-Only
Networking with Internet Sharing” OO0 O0OO0OO000O. OO0, bridged 0O000OD0OOO0OOOOOO
oo0oooooooooooooo.

Q.asir O0DOD0O0O gliv3d 0O0OOOOOODO.

A gliv0 X11OOOOOOOOOO asir000drawobj 00O O0OO0O0O0OOOOOOOO, O
000000000 0O0DbO0DOOOobOOODbDOo0OnD. knoppix 0O0ODOOODOOOOODOOO
00000, openxm package O remove, apt-get 0000000000, glib3 0 MacOOOO
oooooooono, linux OO0

sudo cp /usr/local/OpenXM/lib/asir/glib /usr/local/OpenXM/1lib/asir/glib3
O oKOoOO.

Q. O0000D0D0DDODODO lattice D base HO0OOOOOOO?
A. 000000 meeting 0000000000000 0O0O0O0O0OOO. Kash/Kant 00000
Michael Pohst, Sage 0 William Stein, Magma group 0000000000000 OO0ODODOO.

Q. knoppix/math 000 0000000000000 O00OO0O0OOOOOOOOOOOY
A 00000000000 sagemotebook JO. D000 sagemaxima 000000000 . web
O0000000000000. (0000 webasir 00000000 DO0O). jsmath 00000000
ooooooogd.
CO000000000000000D0 texmacs OO. OOOO0OO0OO0OO0OOO0OO0OOOOOCOOODOO
oooooog,booooooog.
Oo0,webO0O0O0O0O0O0000000000000000000. 0000 casio0O0O0OO0O
OOO00O000o0o0oO0ooo0O00. o000 wikipedia O zetaOOOOOOOOOOCOCOOO ¢
oo0o0ooooO0’0O000O0000oO000000,000000000. pari0DOO0OCDOOO
0000000000o00o0oUo0o0 (Doo0ULO0Do0oooOUoOoDoooDoOooooOyY

obooooOobooooobobooooooon.

Q.PATHOOOOOODODOODODODO
A 0000000000000 0O000DOO00OD000O0,set0000000O0O0O0 PATHOODOOO
gbo.gbdobgobd paATHOUDOODODOOOOOOOOOOOOODOOOOOOObOOOOn
0)OOOOO.0000 PATHOOO

/usr/sbin;/usr;/usr/bin

0000 /usr/sbin, /usr, /usr/bin 00 00000000O0O0O0O. 1s /usr/sbin 000000
O0,xterm 00000000000 COO0 PATHOOOODDOOODODDODOODOODOODODO
oooooo.

PATHOOOOO (ODOOQO /usr/X11R6/bin) 0000000 esh OOOOO

set path=(/usr/X11R6/bin $path)

O .ecshrce 00000000 O0O00ODO. bashODOOOO,
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PATH=/usr/X11R6/bin: $PATH
export PATH

O .pashrce 000000000000, mixO0OOO0OODOOOODOODOODOODODOO «”
00o00oooo00 (bo0ooooO0)oo00000OOoO0O000O0OO0O0. D00DOoOOoOoo
0000000000 emacs 000000000 ODOOOODOOO. 0000 .cshreOOOOO
0000, emacs .cshrc O OK.

000000000000 /etcOODODOOOOOODODODOOOOOODODODO.
OO0000 wmix0JOOOOOODOO.

Q Asir 0000000000 ¢(2)000000000000000,000000000000
0.A.00000000000000 ged00000000000000000000. 0000
00 ctrl("bigfloat",1); setprec OOODO, bigloat 1000, 000000000000
0000000000000,
((s)000000000000000000000000 (0000). 00000000000
pari00,0000000000.

gp unix shell OO pari/gp OOO.
\p 200 ooooooo.
zeta(2)

sqrt (6*xzeta(2)) Oooo pi OODO...

Asir 00 pai 000000000,

setprec(200) ;
eval ((pari(zeta,2)*6) " (1/2));

Q. openxm fep asir JOOOOOOODOO.
A.0000 .feprc (rc0 runcommand 00 ) 000000007

Q maxima 000000000 O0O0ODO. A.plotformat 0000000 0OOO. OOOO

[ plot2d(sin(x), [x,0,10], [plot_format,psl); )

gv (ghostview) 00 0000000000000, 0000 save document DO 0O. OO0OO, “0
O, Maxima OO” O00O0O.

Q. Maxima 0 Todd-Coxeter 1000 O0OOOOOOO0O00. BOOOOOOOOOOOOOOO
goo.
A. Todd-Coxeter 00 DOO0O0O00OOO0O0OOODOOODODOOO, GAPOO.
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D4 0O00O0OO0O0ODOODOD—0O0O00O0OO0DOO0OOO: 2007-05-
31

Leck1/4.tex
00000000 feedback form 000 000000. 0000O0O0OO0O0QOOCOOOODOO. O
00000000000 (project O feedback 0O O0O).
O0: http://ccl.math.kobe-u.ac.jp/pukiwiki.php?KnxK2007 (ccl 00O 0O0OOOOOOO.
ccl00D0O0OO0OODOODOOO)

D41 0O0OOO0ODOODOODO

Grobner basis 000000000 “000” O asir, M2. 000000COOOO0O. O0OOO
obooobOoboooooboooobo,obobooobooooboobooog.

D.4.2 0000000 : Qand A

Q. O00. WignerODOOOO m=10000000000,000000.
A.000 11 00D0OO0O00DOoOoO0O0oDooOooooog.
Ubb 2 hist00000O000COOOOO0OOO0DOOOCOOOOOOOOODOOOOO0OO0n.

e<_C(1’2,3’2:1);
hist(e);

00000000 histgram OO0O000O. hist 000 option 00O D0DO00OO0ODOODOOOO.
0000000000 nist(e); OOODODO hist(e, nclass=20); DO OODOODOOOOOO
ooooo.

Q.polymake 0 O0DOO0O0O0O 10000000O.

A. double description algorithm OO 0O polytope 00000000000 O0OODOOOOODOO.

0000000000 “double description algorithm revisited” OO0 OO0 O0ODO.
00000000, 000000000,000000000000000000O. (D000,

O00000o0o0ooooooo.?)

Q. 000D knoppix OO0ODODOOOODOOOODOOOO.
A.00000000000O0O0O0O0U00000. D00000000,000 VMware/Knoppix/Math
obooobOooobooo.boooooa.

1. 000000000000 download OO0 install O0O.

2.0000000000O0O0O0O00DOO0O0O0O0OOO0DOOOOOOO0ObOOOO.ObO0OO0000OO
00000000000000000000000O00. (ledQ)

3. apt-get U 0.

4. ¢fan 00000000 OOO apt-get OO0 OKODODO OO0O0O
http://fe.math.math.kobe-u.ac. jp/nobuki/DVD3 0 O gfan_1-2-all.deb OO OO OO
00, sudo dpkg --install gfan_1-2-all.deb O gfan OO0 O0O0O0O0O0O0O0O0O0O0OO
ooooo.
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D, 0O00ogoboobbo—gobooobobodgoot: 2007-06-
01

Leck1/5.tex

feedback form 00000000000 000.00000,0000000000,000000
0,0000000000000000,0000000000000000O0O0O0DOO0DOOO. (1
OO0O0000000D0OD0000, feedback form OO O0O00D0OOO0OO0ODOOOOODOOOOODOO
O000. 0000000 wikiOOODOOOODODOOOOODOODOOO.wikiODODOOODO,O
000000 GPL, 0000 GnuFDL, 000,000000000000000C00000G0O
o000ooo0o0o0oo0. 000000000000 0oo0. 00000000000, 00000
O000 or 000000000000 0OOD0O0OO (takayama@math.kobe-u.ac.jp).
http://ccl.math.kobe-u.ac.jp/pukiwiki.php?KnxK2007 (ccl 00000000000, ccl O
0o0ooooooooo.)

gfan 0 0000000000000, 00000000000000000000C00. OO0 knop-
pix/math 00000000000 PATHOOODOOOO.

[export PATH=/usr/local/icms2006/projects/gfan/bin: $PATH ]

D.5.1 00OOO00OOoOooDOooon

Tropical Geometry. 00O O0ODO.

D.5.2 0000000 : Qand A

0000 feedback OOOOOOOOOOOOO,000000000.000000000.

Q. 0000 lexorder 00 OOOOOOOOODOOODODODOOY
A.00D0O0ODOOODOOO. 00000000 DOOOOODOODO.

R.dynagraph 0 2000 30 00000000000O0ODO0O.

A 0000 wikid,00000O0O0O0OCOCOOOOOOO.2000 300000000000OO
00000 (000000 MobiusO torus 0000000 O0OOOOO). O0ODOOOOOOOO.
obooooobooooboo,oboboooboooboooboobooog.

Q.000D0 shape basis OOOOOOODODOOOOOOO?
A.000000000O00D0O0OO00O00O0 (rational univariate representation 0 O ). shape basis
00000000000000000000000000000000 shapebase 0000000
O000000000000000. 000, shapebasis 00O000000CO, 0000000
0000000000000 00000ooon0. 000000 asr0O00ODODOODOODOOCOO
shape base OO ODO. s[11 0 w20 100,uw1 0 280000. w1 0000 w0OOOOOOOO
oo000,00000000.
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4 M

load("gr");
load("katsura");

N=5%

V=vars (katsura(N));
G=nd_gr (katsura(N),V,0,0)$
S=tolex(G,V,0,V)$
print(S[1]);

b
dex =log—, a,b>0
a

* cosaxr — cos bz
0 A

0 maxima 00 axiom OO0 O0OOOOO.
A. 00000 Risch algorithm 00000000, 0000000000000 O0O0O0DOOCOO0O
00o0o0.(0ob0o0o0o0ooo0n). 00o0DoD0oUo0DoOoULOOoooooUOooooO
gooono.

00000000000 o0oOooOoOOooDoOooDoOo,0o00b0o0o0ooO0,000000ooooag
Oo0.(0oooooog)

1. 000000 holonomic 000000000 DOO. (DOOOODOODO).

2.0000 bDOOOOODOOODDOOODOOO e bO0O0DOO0ODOOOODOOOODO. O
coooooooooogoooo,dod,e,b0dooooooo0odooboooboooooo
oo.

obooooOoboooobooboooooboo,bobooobooobooon..
oooooooo,

fz) = /Cexp(t3 — zt)dt

0000000 kan/sm1 DO0O0000 kan/sm1 00000000000, Ecohom/s-a.sml

[(parse) (cohom.sml) pushfile] extension
[(parse) (ox.sml) pushfile] extension

[ [(Dt-(3 t72 -x)) (Dx + t)] [(¥)]
[ [(£) (x)1 [ 1] 0] integration message

O00000000O0. Ecohom/s-a-out.txt

[[-3*Dt"2+t+x , -Dt+Dx ] , [ t] ,0, 0] restalll_s
Computing a free resolution ...

Resolution procedure stoped because counter ==

A free resolution obtained.

0-th cohomology: [ 1, [ 3xDx"2-x ] ]

JooooboD systematic D00 0000O0OOOODOO. O0ODOOOODOO0OO0O0OO0OODOOO
O. (00 videoOOOO d-integral-example-ja.mpg 4 0 00O ). (Logarithmic cohomology O O O
000000 2007/knx/a-log.rr )
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D.5.3 0O0O0O
0000000000, 0000 knoppix/math booth O laptop (Windows O intel mac) 00 O

goooogoo.

0000000000000000000000 (0000000000). 000 gfan O sage
gboooboobo,0ooo0ooobooon.

knoppix/math 000000 /0000

1. wix 000 (00000)00000.0000000000000000000. [000 unix
0000000,000000000000000000. PATHOOOOOODODOOOOO
oo

2. Conference 000000 (icms2006 00 )00000000. [0D0000O000O document
000000000000000. |

3. v/200000000. [GUIDUODDO0O0O0ODOO0OOOOOOO. ]

4. TeXmacs 0 sagenotebook 000 OO GUIODOOO. [00/0000000000OOOO
0..]

knoppix-math.org 000 O000O0OO.
ooooooog.
1. 0000.00000000D00000. Hosting.

2. free math document, free math video document, free screen movie 0000000 ODO0O
oooooo.

3. 00000 document 0O0O.
4. 00O project 00O 0. mathsoftware.org, openxm.org, ...

5. DO0O0Oo0oOooODOO,0000O0O000000O0DOD. LieDO0ODOOOOOOOOOO
O0.wwOOOOOODOOODOOOOOOOODDOOODOOOOOD. ksegbOOOO
000 wikiDOOOODOOOOODODOOO.

6. ‘000000000000 ODO0OO0OO0OOOO0”00O0O00O0O0O0O0OOO00O0O00O0
o0d.00oooooo
Eh/rank5.smil

[(parse) (cohom.sml) pushfile] extension
[ [[1111]
[0 13 4]]
[1 211 gkz /g set
g rrank message

O “C0O0ooosOdboboOo”0oOoobooogn.
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O0O00000: Tropical geometry 0D 000007 OO0OO? 0007
ooooooo.

1. arxivorg OOOOO. OOODOOOO.

2.0000000000,0000DO00000DODOOO0.O0:Lie000O00OODODOOOOO

0000000, (¢f. DO0OD0O0O0O0OO0O0OO). Pari000000OO0O0OOOOOOOOOOOO
ooooo.

3. 0000000000 w2 O0O0OD0DOODODODDODODOODODODODOUOOOOOO.



