KNOPPIX/MathO O OO

godd

2007.05.29



gogd

oboobooobooobooboooo,bcoboobooboo0obooobooboooooooon
gbooo.0ogooooboooooboooobo,b0boobooboobooboboooboOoboooon
oo.

oooooobooooobobo,0b00bo0oo0ooobobooo,0booboobobobooog
ooooooooooboobooooo.ooobooboooobooboo,obobobooooboooo
00000000,000 “CO0000O0”0000 (0O A).

oboocooooooooboobOobobobooboooo. ooocooooooooooboooboobaa,
00000,0000000,0000000(000),00000000000OO0OOO0OOO0O
0000000000,00 KNOPPIX/Math 000000000000 DO0O0O0O0ODO0OOOODO
oog.

00000 (DoO0)OoUooOoOooo0O0O,0000000000O0OU0OO0UOO,00oood
goooooood,“«cogooooo,0obooo0gobooboooogoroooooooogo
goooo.

0000000000000 Free Book “Risa/Asir 000 2007 (00,00)00000000.
gboboooboooooooboobooooboobooboobooobooboobo. oobooobo
oooooooboobooooobobooooobobooooboboooooboobooooooDoon.
gboooooboooobooboboooobo,obooooobooooo.

gd

KNOPPIX/Math 00000000000 OO0OOOOO0OOOOOOOOOOOOOOOO. O
O00000000,000 “KNOPPIX/MathOOO”, “KNOPPIX/MathO OO OOOOO” O
0000000000 “000 cfep/asit”, “Asir 0007 0000000OO.

1. KNOPPIX/Math 00O OQOOOOO.
2.wix 0000 1s,cd,cp,man 000 400000000000 00O00O0O.

3. emacs 100000000000, TRXOOOOOOO wmix 00000000, unix 000
00 platex, xdvi, dvipdfm 0 TEX 0000000000 OOOOOOOO.

4. J000000DOOO0O0O0ODOOOOD. ODOO0O0O0ODOO0OO00ODDOOOODOOOODO
0000000000 50000000,0000,000 (00),00,000000000
O00.1000000000000000,CO000000000O0O00O00O, Risa/Asir000
gboooobooboooboooog.

5. 0OobOOobOOooOooboobOOob.oobooooboboooooboooooan.

O000.0000000000D000000 es/2007/02/knx-2007-02.



Knoppix/Math 00O0O.

xmaxima E/demol.txt

plot3d(x~2-y~2, [x,-2,2], [x,2,2]);
factor(x~10-1);
integrate(log(x),x);
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A=newmat (3,3, [[1,1,1], [x,y,2],[x"2,y"2,2°2]1]1);
poly_factor(matrix_inverse(4));
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(:plot besj1(x); ::)
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Maxima

Maxima 00000000000 O00O0000. (Todo: Maxima 0 Macsyma OO O. O00O0O. O
00000000000, Maxima 000000000000 00O0OD, 00000000000
ooooooOoOO00.000000000o0oooooo.

wix 0000000000000 maxima OOOO00. (D00 xmaxima (GUIO))

< maxima )

Maxima OO O QO0OO,

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 0
00. 000000000 wmixO00OO0DO0O000O00 “000000000000” 00000
D000000000. 000 enter 0000000000000 000. 0000000O0DO0DO
00 delete 00000000,
00D00D00000000000,000000000000000000000000000
0000000, EX0O0O0O00000000000000000000000000000000
00 test.txt 000000000, maxima 0000000000000000000000O0DO.

C batch("test.txt"); )

Maxima 00000000000 KNOPPIX/Math 0000000000000000000
2], 3] 0DO0O.

“100000000000” 00000000000000000000000,000000
00 GUIDODOOOODDO00. 000000000000000000000,0000000
0D000D0000000,00000000000000000000000000

Maxima 0000 xmaxima 000000 GUIOOOODO0000O0O00. 000000000
00.0000 GUIDDOO000000000000000.

1. texmacs O OO0 ’insert , maxima | 0 maxima O 0O0O. gooono.
[shift H{enter| 0000000000000 OOOOO.

session |,

2. sage_maxima [0 maxima O sage-notebook OO OO.

boboobobooooobooboooboobooooobooooobooobooo.
booobobooooboobooooobobooooobooooobon.

12}
2 ()
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A:matrix([0,1],[1,11);
B:matrix([1],[2]);

A.B;
1 1 1
g 1.3 r y 2z |0O00O0OO
22y 22
0o (=)(v) (=D (y+2) 1
(z—2)(z—y) (z—2)(z—y) (z—2)(z—y)
(=D (2) (=) (z+2) -1
(y—2)(z—y) (y—2)(@—y) (y—2)(z—y)
(y) (=) (=D (z+y) 1
(y—2)(z—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: 00000000000 00. xmaple, maple 0000 .

octave

Octave 0 MATLAB(O D) 0000000000000 0ODOO. Octave 000000 O0OOODO
gbooooooooooboooooaa.
0110000 octive DOOOOOOOOOOOOO.

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

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

a*xa

a~100 6] O0OOO.

a~(-1) ooooooooooooooooon, oc-

tave UOOOOOO0OO0OOODOOODOO.

Asir

000 asir O0O0OO0O0OD. Asir 0000000000000 OODO0OOO (boOoooOooo
00o0)cUo0oUooooooOooooooo.
0110000 asir00000000OO00OOOOO.

E/ta-asir-100.txt Asir 00 0O000D0O00O00O0O00OO0DO00. O
ooboooooooooooooooboooo

A=newmat (2,2, [[0,1],[1,111);

A%A; Oo0.
1}“100; OO0000 newmat O00O0O0O0ODO. a
invmat (A) ; 1 2 3
000 ( ) Ooo0o00oo0oao0oao
4 5 6
newmat(2,3,[[1,2,3],[4,5,611); g
ooo.

O0: asir0 texmacs 0000000000 0ODOO. OOD0OD asir 00O0D0OOOOOODOODO
O000O0000. (insert, session, OpenXM 00000 asir 0000
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Mathematica 0 Maple

Mathematica 0 Maple 00000000 O0OO0DOODOO0O. O00O0OO0O0OOODOOO0DOOOOOOO
0o, 000000 ooooooooooag.
000000000 Knoppix/math 000000000000, 0000000000000C0
oooooooo.
Mathematica O 0O 0O .

E/ta-math-100.txt Mathematica 00O OO0O0O {, } O000OO
1 2 3
. DDDD( )DDDDDDD

a={{0,1},{1,1}}
a.a
MatrixPower[a,100]
MatrixPower[a,-1]

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

Maple O OO .
E/ta-maple-100.txt Maple 0000 matrix 0 array OO0 00O
~N 0O0O.
e 0 [L1] > evaln 00 (eval matrix 00) 00, 0000
evalm(a &* a); ooooooooo.
evalm(a~100) ;
inverse(a) ; g« 00000000000000O00. O
ODO00OO00D0O0D0 Maple DOODODOODODO
boboobooboobooboogoo=0d
N /

o,0boooooboobooooon.
xmaple 0 maple 0 GUIOOOO,00000000000O.

god

math-polyglot/src/matrix-power 00 0. 000000000000 C, C++ 00000000
O Linbox 0 Bras OO QO OGOOOGOO.

1.1.2 TgXOOOOOOO

0oo0o0o0oDog TgXOODOODO Mathematica O

a={{1,1,1},{x,y,2z},{x"2,y"2,2z"2}}
TeXForm[Factor [Inverse[a]]]

gboooboooog, asir 0

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

ooooo.
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1.2 OU0ooooboogooo

1.21 00000

O0o0o0o0oooOooouoo (b, p23) 00000000, DO00UOODOOOOUODOODODO
gboooboooboob.oooo

0 1 0 -5 3

0 0 1 0

0 0 0 0 O
O

To — 5x5 + 3T, T4+ Tg
gooag.

googoo,bodb oooboobuoobobbobo0o.ooboobobbobboobo
OO0. Grobner 0000000000 O0DDOOOOOOO0ODOD monomial O lexicographic order
(00O000)a; =29 > -+ > a, 0000 Leading monomial 0 0 O 0O, initial monomial O O
0.0000 LT.(f) 00 in. (f) 000. D00 n 000000000, (000D lexicographic
order 0 >~ 000000.)

014

iny (3ze — 5x5) = 322
gboooooaa.
l.oo0ooobOOoboooooobooobooon.

2. 0000obooobog 1.
. 000o0obooooobooooog.
4. 0000000000 DOO0OOOO0O o.

Todo: OO0 DOO0ODOOODOOODOO.
Todo: 000 O00ODO reduced Grébner basis 00O O0O0O0O00O.
goooooooooooo.ooooooooooooooooobobo.

’DDDDDDDDDDDDDDDDDDDD. O000: ex-red.mov, ex-red2.mov,(0OO0O0O) 2007-04-20

’DDDDDDDDDDDDDDDDDDDD.DDD:DDDDDDDD

1.2.2 0J0O00O00odn

015 [5,002320000000.

oo
T
1 =2 0 3 0 X
A=11 -2 1 2 1], b= , r=|] x3
2 -4 1 5 2 T4

x5
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00000,A4z=b600 z00000.
00 e, 00000000,

1 =24 2c1 —3co,x9 =cC1,23 = —1 4 cCo, x4 = Co

0000oooooooooooO0O0o0O000,000 GaussUOO0O0O0OOOODODODODODODODO
oboooooooooobO. cobooobooobooooooboboooboooboooooobo0ooonn
000000. GaussOOODOOOO0OODOOOOODODOOOODDOO,0O0D00O0DOOOO
gboooboooboo.ooooooooooboobooboooboooo,boo0booboooa.

Maxima
E/ta-max-solve.txt solve O OOOOOOOOOOOOO. OO
N\ 000000%00000000000000.
eql: [x1-2%x2+3%x4-2,x1-2%x2+x3+2*x4+x5-2,
Dkx1-A%x2+x3+5*x4+2%x5-5] ; gooooboooooooooooog, subst
s:solve(eql, [x1,x2,x3,x4,x5]); oooooo
/* Call, for example, subst(3,%rl,s) ’
to replace %rl by 3 in s */ 00 linsolv OO OQOQOQOOODOOOOOO
goooo.
\ )

0000 E/ta—-max-solve-out.txt

Maxima restarted.
(%i1)
(%ho1) [3 x4 - 2 x2 +x1 -2, x6+2x4+x3-2x2+zx1 -2,
2 x5 +5 x4 +x3-4%x2+2x1-05]
(%i2)
(%02) [[x1 =-3 %r2 + 2 %r1 + 2, x2 = %rl, x3 = %r2 - 1, x4 = %r2, x5 = 1]]
(%13)

Asir

E/ta-asir-solve.txt gr 0000O0D0O0OO0ODODOODODOOnOO
N\ 0,000000000000,[(0 ‘000
load("gr")$

A=newmat (3,5, 0o0” (p.23,2200000)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=A*X-B;
gr(vtol(E),vtol(X),2);
end$

N /
oooo

E/ta-asir-solve-out.txt x1, ..., x6 00000000, ObOoOOO

oodoooooooooooooooooon.
[-x5+1,-x4+x3+1, -3*x4+2+x2-x1+2] x4+x3+1 00 x4 00000000, x300
0. -3*xx4+2xx2-x1+2 00 x4, x2 0000
oood,x1000.
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1.2.3 0000OO00O0OgooO0

00000 [5,p23]0rank OO0, 00000000, Ker, m 000000000 ODOO
go.

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

0 0 0 2 3 2
A=10 3 6 -9 —4
0 2 4 -6 -4 2

0.
01 2 0 0 -1
00 0 1 0 -2
00 0 0 1 2

gooooooboooooooob,b0oboobooogoo,0ooobobboooobobobooog
ocooooOoOoOoOOOOOOOOOO,0000000000.00000000000 Chapter
4000000000,00000000000O00DOO0O0OODOOOOOOODOOOODOOD.

00 1.1 0 15000000000000 (Geobner 000O0O0O0)00OO0OOOOO.

Maxima

O00: maxima 00O affine 000000 OO0OO0OOODOODOOOOOOOOODO, 00O
knoppix/math O 0 load("affine"); DOODOO.

000000 echelon 00000000000 O,0000b0bODOO00000O0O0O0OOOODOO
goood.

Asir
E/ta-asir-red.txt E/ta-asir-red-out.txt
e N O N
oo oo
A=newmat (3,6, [000232]
[[0,0,0,2,3,2], [036-9-47]1]
[0,3,6,-9,-4,7], [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 , 7T*x6-4*x5-9%x4+6*x3+3*x2,
G=vtol(G); 2%x6-4*x5-6%x4+4*x3+2*x2]
gr(G, [x1,x2,x3,x4,x5,x6],2);
J [2%x6+x5 , —2*x6+x4 ,, -x6+2%x3+x2]

J

ooo0oo0ooo0o0o0ooDoUo0Oo. 000, LM (0DO0)0ODDOOO0 100000000, O
goobbooo,bbboodobboooobboooubL.bboooobDbbo oD
Jooooboooooooo,000o0bbo0oo0o0o, 0000000 bD 30bo00ooOoooo
rank 000, [5, p.26] 00O

000 x1,...,x6 000000000000 0O0O0O leading monomial (LM) O0OO. OO0
2%x6+x5 0 LM O x5 000. -2xx6+x4 0 LM O x4 000. -x6+2*x3+x2 0 LM O x2000.

Asir 000 Grébner basis 00000000 Macaulay 00O Singular 000 00000000ODO
O. Singular 0 Macaulay 0, 0000, 000000CCO000000000. O000O00CCO
gooooooooOoOoOoOODODOOOOOOOOOOOOO.
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1.2.4 Macaulay

Macaulay OO OO0D0OD0 3000000.

1. wmmixO0OOOO M2000.

2. wmix 00000 emacs ~e M2 000. emacs 000 Singular 00000000 O0OO.
3. KDEO zOOOOOOODO.

E/ta-m2-red.txt

QQla,b,c,d,e,f,MonomialOrder=>Lex]
I=ideal (2*d+3%e+2*f, 3*b+6xc-9*kd-4*e+7*f, 2xb+d*c-6kd-4*xe+2*f)
gens gb I

M2O0O0O00O0OO0OO00OOO.

1.2.5 Singular
Singular 1000000 3000000.
1. wixO0OO0OO0O Singular 0 O0O.
2. wmixOO0O000O ESingular O000. emacs OO0 Singular 0000000000O0O.
3. KDEO 2z OOODOOOOODO.

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 000000000 OOOOOOOOOCOCO. OOOO1000000.
obooooOob o0 oobOOobOOoOOOOObOO.OD0obOoOOOoOoOobOOobOoOooooOoOooboon
gooooo.

0 1.7 [5, p.76]
00000000000000000 r0»0000000000000000,0000000
0O000000000000.

1 1 1
1 2 3
ay = 3 y ag = 0 s as = _3
0 -1 -2
-2 -1
—4 -4
ag = 1 s as = 7
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O.0000000 aq,...,e; 000000000000 AOOO. 2000 50000000
ooooodd,BO0 A00O0OOODOOCOOOUOUOUOUOOOOO,xz0 Az=000000000
Bx=0000000000000.000 BOOODODODODODODODODODODOD ADODODODOOOO
gooobooo,0coooboooon.

BpOO0OO0OOOOOODOOOO.

S O O
o O = O
o = O O
\
[t

BOODOOO b,b0,0,00000000000O00OD. 0000000 ay,a9,a4 00000000
oooooo. BOO b3, bs 000 ag,a5 0 —as—ag =0,,—as5+2a3+as =0,—2a5+az3—a; =0
0 a,a2,a, 0000000

Asir
E/ta-asir-indep.txt E/ta-asir-indep-out.txt
4 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,-3,1,7],

[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$

N /

gooobooobooooooboooboooooobooooo. oobgoo r=3. 0000000
O leading monomial 00O O OOOODOODOO.

asz, a5 0 —as —aq4 =0,,—a5 + 2a3 +a2 =0,—2a5 +a3 —a1 =00 a1,a0,a, OO0 00000
0000bO0o0bOoooooDooooOoooooag.

O0od0o0odoodoDoooDoooooooooooo.

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

T=|1 3 4 -1 7
1 0 1 2 1
00000, Ker(T) 000 Im(T)0000000.

TOOODOODOODO BOOOO,Bz=00 Te=0000000.00000 7000000
00000000 (syzygy) 0, BO0O00000O0O000000 (syzygy) 0000, (000000
0000000.) 000,000000000 LMOOOOO0OO0OO0000 Im(T)000000.
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Ker(T) (I’ 000000000 0O0OO0OUODO Te=00000,000 Bz=00000O0OOO
ooog.
ooooobooog.

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

2. JavaView OO0 OO0O0O0OO0,000000000000. 00000DO00DOO0OODOODOO
00o0oooO. 4,p 11100000000  taka_jv.rr , povray.rr U0OO0O,000
?7?70000.

1.2.6 sgn 00O

019 [5p4l]00000cO0000O000OOOOOOOOO.

(123456789
“\7 682140935

cOO0O000OCOCOOODOOOOO,0000 1000000000O000O0O0,2000000000
oooo,3000000000000000D00.

0= (33 8)(2’674)(17 7,9, 5)

Gap

GAPOUOOOOOUOUOOODOOOODOODOOOODOOO. Manual p404000000. SignPerm
ooooboooobobooboooo.

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

1.2.7 00O0O,00000000000

ooooboooooboobooooo,ob0oboocoooboooooobooon.
oobooboooobooboooooboooooobooo.

00 1.3 000000000 ADDODODOD. ATA(0OOOOOOOO0OO0)00000 (00)00
oo.

Mathematica

00000000 Knoppix/math 0000000000, Mathematica 000000000000
O0.000000 test.txtJO0O0O0DODODO. math-polyglot2/src/mat-eigen/math/test.txt
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m=Table[0,{i,1,3},{j,1,3}];
For[i=1,i<=3,i++,
For [j=1, j<=3, j++,
m[[i,j]] = Random[Integer,{0,99}];
1
1;

Print[m];

a=Transpose [m] *m;

Print [Eigenvalues[al];
Print [N[Eigenvalues[a]l];
Print [Eigenvectors[al];
Print [N[Eigenvectors([al]l];

N /
O0O00OD0O0000.0DO0O0000000. math-polyglot2/src/mat-eigen/math/out.txt

~

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])

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.}}

J

00 Mathematica O linux 000 0000000000000 0O0000OOO knoppix/math
(Debian GNU linux 00 00000) 000 Mathematica 00000,

00:000000000000000000. (Az=czx(¢0000)000. Az=cz000O,
Ty =(Ax)Te =2TAr =czT2 00 ¢=c000.) 000000000000 000OOOO. O
00o0oo0ooOoooooUoOo,(H)UOoOUOoOoo0ooOO0oo (2)00000o0ooooooUo.
oooooooooooooooooboo0oOoo.ooooooooboo0oooooobobooOogo
ooooooooo.

00,0000000000 (00 Cardano D000 00)000000O, 000 imaginary part
goooo0ooo. booooOobobooO0ooo,00bo0. DobogoooUooboog,0ood
00000 (10060 30000 4000000000000000000O0O.
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R

ROOOOOOOOOOOOOOOOOOOO.ROOOOOOOROOO. OO0 qO; save
image HO0UO0OO0OO0 n0OODOOODO.

E/bar.r ROODOODOOOOODOOODOO <- OOO.R
00000000 array (00)O00OO,000

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

barplot (m) ; O.0o0o0o1o0o0ooo [1,2,374,5]DDD|:|

go0odb0. varplot DOOOOOOOOO.

math-polyglot2/src/mat-eigen/R/test . txtR 0000000000000 000000O0O
N\ 000000000000C0O0O0OO0O. uwnifO
ooooooDoOOoOOoOOOOOO.00000O0

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

for (j in 1:3) { 0O [0,]]0000000000,1000000
m[i,jl <- floor(runif(1)*100);

} Jooobobooooo,o0bD 1oo00noO

P ooooooao.

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) ;

qQ0);
_/
dbobooobobooob0obgbooob0obOo0 rR<OObDOOODODL DObDOODbDODO
0,00 ROODDOODDOODDODOODDOODOODOO0OO00O0 source OODO.
0000000 bOOoooOoooono
0000000o0,00000,000,000 1/20000 Winger 00O [7,p42])) 00000
00o0o0ooooboooooooooag.

E/winger.r ooboooooooobooooooooooo
N\ O0O00.00C0o0000ooogooooo

size<-100; .
n<-array (0, c(size,size)); OO00D0OO000DO0O,000 Winger 00O
for (i in 1:size) { 0, randommatrix 000 000000000.
for (j in i:size) {
m[i,j] <- rnorm(mean=0.0, sd=0.5, n=1); 000 ROOOOOOOO. rmorm OO OO0
}m[j,i]<‘m[i:j]; D(DDDDDDDDDDDDDDDDDDD

} goooo.

print(m);

# Computing eigenvalues
ev<-eigen(m);
print(ev$values);
e<-ev$values;

hist(e);

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

/
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O000000000000000 (emacs0 000000, winger.xr 0000O00OO0O. RO
oooo
source("winger.r"); O0O0OO0OOOOOOOOODOO.

00 14 000 Winger UOO0OOO0OOO0OO0OOCO. O0OO0OOOOOOOO. 0000000000
gooooboobob. obooboob,booboobb,o0boobbooobooboon
gobooobooog.

goboboooboobobobooooboboboooboobobobooobooboboooo. g
oooobooooooboon.

1.2.8 Jordan OOOOO0O
Asir

OO00ooopoooono,Jordan OOOOODOOO.
http://www.math.kobe-u.ac.jp/HOME/taka/2007/knx/noro-matrix_ja.txt

1.3 O0oOooo,oobogao

gbooobOoboooobobooooooa.
goooboooog.

1.3.1 rank OO0OOO

asir-contrib 00000000000 O0OO0OOOOODOOOO.

1.3.2 0J0O0O0O0oodn

O00oo0oo0o0o0o0oDbo0o00 webOOOOODOO,0D00000DO0000O.

1.3.3 0000000
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oo

1] D0O0OO0,00000

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

[3] Maxima OO0 0OOO0OO, 2006.
KNOPPIX/Math, 2006,
Desktop/knoppix-math-ja/PDF /MaximaManualBeta.pdf

[4 00000,0000,00000, 2004
[5) 0000,000000,000, 1991,

[6) 00 O0,00000 Maxima, 2006, 00 0. Maxima D000000000O, maxima 000
O000O000000. Knoppix/math 00 OO000O.

[ 0000,000000000,0000000, 2005






25

020 0Oo0O0O0

00000 KNOPPIX/Math 000000, 0000000000 KNOPPIX/Math OO O0O
OO00D0O0OO00D0O,000000000. MaximaOOOODOOO,000000000000O
ooooo.

oo0o,00000000000000DbO000O00O0DO0OO0DbOOO0DbOOO0OObOO0ObObOOD
ubooobooboobo,ocoboboobooboooboon.

21 JUOooobouo,oooon

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

211 00000

0 21 [4,pbh8]sine 0 n00000O0OOOODO.

oo n0OO0O00O0COO0OOOOODOODOODODOOOOOOOOO. nDOODOOOOOO

obooooOoboooobo,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 22tan () 0 n00000 x=0000 ¢, 000000.

ooogoo go

maxima subst(0,x,diff (atan(x),x,3);
tan-1(z)0 300000 3 =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}

b n0O0000O00D0OO0.nDO000000D000O00DOOODOODOODOD,0D000
nU000000000000C00. 00000ob0oooooooboooaon.
goooooo

en=(-1)""V2(n 1N (nO0O0),c,=0(rnO00)
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000.00000 tan~ () 00000000000000000O0.00000000D0OOO0
0.000000000000000004.

000000000000 DODO0O00O00b0DODDO rosetta.pdf 000 . http://wiki.axiom-developer.org
ooooooo.

2.1.2 TaylorOOOQOO

0 2.3 tan~'(2) 00000 Taylor 000000000,

Maxima
Ec/ta-mx-taylor.txt 2000 Taylor 000 2°00000000.
200000000000 4*tan*1(1)DDD
ts:taylor(atan(x),x,0,10); _
£Toat (A*subst (1,x.69)) ; 000000000. 4*xtan~ (1) =7 00

0000,0000000000. Taylor OO
goboooboobogo,oo0b0 wo00o00d
314 00000. Taylor 0OODOOCOODOO
000000 (0000o0?),000000.
00000000000000 tan™' 00O
0000 (wikipedia).

oooooobooooooa.

OO0 ts0O LispO00O0OO0OO0O0DOQDO :1isp $ts; OJOODOD. O0DDDOQODO Taylor OOOCO
goo.

2.1.3 00O0bOooood

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

f(z) 2r (0<z<1/200)

= 2-2z (1/2<z<100)

00000, fO000000000.
0000 T(x) O

oofn(x)
T(x) =3 =5
n=1
gooooo. odgo fn(x)[] f(DDDDD)D nU0O0000O0000O0.

024 000000000000,000,0000000000£0.
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Maxima
000000 maxima OOOOOOO
f(x):= if x < 0.5 then 2*x else 2-2%*x;

0ooooo.

f(z) DDDOOOO f(f(x), f(f(f(z))) 000000000000, 0000000,0000
f(£(£(0.1)));

Maxima 00 plot2d 000 00000000000. 0000

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

0000 sin00000000. plot2d 0000000000 ODOO f(z) D0ODODOOOOOO
oooobO.00oooobobobooboooboooboooboooobo.0booobooooboooon
oooooo.

OO00: 7 plot DO0OO0OO0OOO0DO0OOOOO0OOOODODO. discrete 000000000000
000oo0o0ooo. (toooooy)

U0 21 000000000000400.

gboodo:boobgoobobooboobooboobooboobooobbo.obooobo.

oooooo1

00000000000 (D0D)000000240000000000000,0000 maxima
O0000000D0,asir 00000000000 OOOOOOODOOODOO0ODO.
O00,0000,00000,00000,00000000000. Todo: OOOODOOODO.

Maxima [

Ec/maxima-tent.txt

f(x) :=block([v], \\
if x < 0.5 then (
Vi2%x,
print("x is smaller than 0.5")
) else (
V:2-2%x
),
return(v)
);
_ /

maxima 0000000000000 (emacs) 000000,
batch("maxima-text.txt"); O000O0O0O0O0OOOO.
Asir O

Ec/a-tent.txt
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~

def tent(X) {
if (X < 1/2) {
V = 2x%X;
print("X is smaller than 1/2.");
Yelse{
V = 2-2%X;
}
return(V);

}

N J
batch("maxima-text.txt"); OO0O0OO0OOOO0O00. asir 0000000000000 (emacs)
0ooooo,

load("maxima-text.txt"); OO0O0OOOOOOO.

Mathematica

Mathematica 0000000 O0O0O0O0O0O0O0OO. Ec/math-takagi.txt

fx_1=If[x<0.5,2%x,2-2%x];
Plot [f[f[x]],{x,0,1}]
Plot [f[f[£f[x]111,{x,0,1}]

asir

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

def tent(X) { \\
if (X < 1/2) return 2x*X;
else return 2-2%X;
}
def t2() {
gnuplot.plotDots(0,0);
A=[];
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<KN-1; I++) {
Y = tent(Y);
}
A=cons ([X,Y],A);
}
A = reverse(A);
print(A);
gnuplot.plotDots(A,"lines");
}
end$

N /
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tn(5) OOO0O0O0OOOOOO0OODO. OODOO00O0O0OOOO0O00.000ooDobOooooo
oooooo.

214 000O0,00000O000000O0

000000000000 RischOODODODODODOODOOOOODOODO. Maxima O 1970000
Risch 00000000000 DOOO0ODOOO0OODOOOOODOOOOOOOOOUOOOD (7,
94-96]. 00 OO0OO0OO0OO MBronstein 000 [6)0000000000O0O. Bronstein 000
000000 axiomOOOODOOODO aldor, ¥ OOOOOODODOOO.

WikiPedia O Risch algorithm http://en.wikipedia.org/wiki/Risch_algorithm OO OO
Bronstein 0 O O symbolic integration tutorial D OO0 OOO0O0O.
O00:000000000000000D00000?Y 000000O0DOO0O0O00O0ODODOOOO00d
oooooogz?

oood

00000 maxima OO0O0O0O0OO0OOOOO0OOOODOOOO.
Ec/ta-c-xn.txt

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

Ec/ta-c-f1.txt

integrate(1/sqrt(1-x72),x);

integrate(1/(1+x73),x);
integrate (1/sqrt ((1-x)*(1+x*z)),x);

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

nonzero OO OOOOO, nonzero; UOOOOOO. ODOOOOO DDDDDDDDD

aoo.

DDDDD:sin_l(:z:)DDDDDDDDDDDDDDDDD...
0odo000o00odbOOdoooooDooooboOoooo. Jooobooooooooooooo

O00. 40 p1010000 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-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/ (4xcos(x) "2+sin(x) "2),x);
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Axiom 0000000 maxima 00000000, OO0 Hquit JOO0OO0O0O0 y OOO
OO0. 0000000000 )Jread ODODOO0O OO0OO. ; 000000O0C0ODOOOOO.

Ec/axiom-int.txt

~

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/ (4xcos(x) "2+sin(x) ~2) ,x)

N /

ooooo

0000000000000 00D000000,00000maxima 00000000 0OO0OOO
O00.00000000000000000 ode00D00O0O0OOUOOUOOOUOODO [QOOOOOO
go0.d00 1vooooboooodbob0.O0boooobOobooooooDo.

00,0000000000000000 MapleJOODOODO DEtools[formal _sol] (Mark Von
Hoeij 000OO0)000O00OO0O. (9 000. D0ODO0D0DOODDOODOOODOOOOOOOOO
O000o0oo0o0ooooooooOooooog.)

00 000000000,000000,000000, LiowillanO (0000000000 [
Oexp(x) J00O00)000000000O0O0OO macsyma JOO00O00OOO,197000000
0000000000,000 axiom(DDODO % Maple 00000000000 D0O0DOO (OODO).

O00O0OD00O 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);

sol2b:subst(0,x(t),sol2a);

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

sol:ode2(’diff (x,t,2)+x = sin(t),x,t);
sol2:subst(3,%k2,subst(2,%kl,s0l1));

N /

Duffing 0000O0U. (00D0D0O0D. 000000000 000O00O0O.) 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
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ode2(’diff (x,t)-x*(1-x),x,t)=0;
%% It answers in an implicit form.

000 Logistic 00000000 0OOODODO kO ADDO.

¥ =kx(A—=z), z(0)=um

B A
) = T (A 20 = D exp(—FAD)

Ooooooo (11, p.26).
00 [11]0 0000000000000 0o0o0o0oUoo0oooo ROOOOOOOOOO.
00000000, 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 ()], [x(t),y(t)1);

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

N /
000 reaction-diffusion 000000000, 0000000000000, 000000A0O.
(todo: OO0 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)=01, [y(0)=11, [y(0)=-111,
title=‘Asymptotic solution‘, colour=magenta,
linecolor=[red,blue,green]);

N /

gboooooboooooon

Bessel 000 Ary 0000000000 maxima 0000000000, Aicy OO0D0OODO.
Ec/ta-c-airy.txt

(:plot2d(airy(x),[x,—10,10]); :)

Ai(0) = 3Y/51(1/3)/(27)
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0000O00O00.00ooooooo.

Ay 000000, Ary 00000000 DOOOO http://functions.wolfram.com 00 00O
googd.

0000000000000 00O00000. 0O00: lecture/knx-05-11
O0: Ary0O0OOUOOOOOOOOOOOOOOY?
O0: Bessel 0000000 Laplacian 00000000,
O00: 00000000 Schrodinger 000 O0O0O.
O000: 00 AiryOO.
O000: Any0OOOOOOOOO [1,2,3,...,n000000000.

22 QO00O0O0OO

0 2.5 /4, p7/r=asin(2) 000000000000.000 «000.

Todo: OO0 1000000000 ODOOOO...
’DDDDDDDDDDDDDDDDDDDD.DDD:knx—OS-lS

Maxima

O000O00oO0O0OO0oO0OO0OO0oO0oO0O0O0. Not found : @Qcode Ec/maxi-atan.txt Maxima 0O O
F(1/2,1/2,1,2) 000000000 DOO.

Mathematica

Mathematica 00 000000000000, (Maple JOOO0O0O) 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,-10,0.93}]
Plot [HypergeometricPFQ[{1/2,1/2},{1},x],{x,-10,0.9}]

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

F(1/2,1/2,1,2z) 0000000000O0.

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

o0ooooDooooag.
Mobius O 0. Ec/ta-c-mobius.txt

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);




22, 00000 33

TorusOOO. Ec/ta-c-torus.txt

plot3d([cos(y)*(10.0+6xcos(x)),
sin(y)*(10.0+6xcos(x)),
-6*sin(x)],
[x,0,2%%pil, [ y,0,2%%pil);

Todo: OO0OODODODO cycloid. 0000, 00 p49(00000O), p.113(00000OO0ODODOO
0)oooooao.

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

File, save image file 0 000000000 O0OOOOOO.
TorusOOO. Ec/dyna-torus.txt

plot3d([cos(y)*(10.0+6xcos(x)),
sin(y)*(10.0+6%*cos(x)),
-6xsin(x)]1,
x=0..6.28, y=0..6.28);

0000000000 MapleDOOOO read ‘dyna-torus.txt®;

Torus 000000000, (00D0O0O. 0000O000O. Homology O. ...). DOO0OOOOO,
0000ooo0o0o0ooo0o0oooo,000000000000B00007?
O00: 00000000000 genus000000O00O0O0O0GOOOO.

Mogan D 0000000 (beginner’s guide)[10]0 00000000000 O00O0OOO0OOOO
00000.0000000000

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

OooO0,e, hO0000000O0O0DOOOOOOOOODODOOOOOOOOO.OOOODODOO,
oooobooocoboooboog.

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

tube 0O 00O tuberadius 0O ODOOODOOODOO.

Knoppix/math 000000 (00D00000)000000000000O0O0O0O0OO0O0O (CM-
CLab), 000OU0OOUOD CODOOOO0OOUOO0OD (DUOODOOOOO0OOOO desktop O knoppix-math-
ja/PDF 000000000 cmclab.pdf 000)0000000O00OO. OOOOOOOOO 30
goooobO0,00o0030b0b0b0. 030D boooooboooOoboooOoDbOooo
goooodo0o0ooOOoooo0ooOobOoooDOooOOoooOobO. oooOo,0b0ooDOooOooooon
000000000000 0000,0000000000 (Poincare-Birkoff-Witt 0) 00000
ooooo.

Todo: 00O wikiOOOO. (CompOne06 O OO TryGraphics06)



34 g20 0000

gnuplot
Maxima 000 gnuplot 000000000000 OD00O0O0DO. asir0000,
gnutplot.gnuplot("plot sin(x)");

000 gnuplot 0 O0OO0O0OODO0OO0OOODOO.O00ODOO asir-contrib 000000000
(http://www.math.kobe-u.ac.jp/OpenXM/Current/doc/index-doc-ja.html)

Windows O gnuplot OO0 O0OOO0OO.
Q. UOU0D0O0DOoO0oOoDOoUoDOoDOooooog.
A. gnuplot 0 window 00 000000000000 O0DO0DOO- “Choose Font” 0000000
00,00000000D00000.00000000000000 “Update .... wgnuplot.init” O
gooood.

026 z=2?>—920 (x,9) = (1,1), (x,y) = (1,-1), (z,y) =(-1,1) 00000000,0000
goooo.

Maxima OO0 OODOOO gnuplot 0000 maxout.gnuplot O ODOOO.

JavaView

(Todo: asir-contrib/taka_jv.or D000 sample 000 000.)
O00o0oO0o0o0ooooOoooD. 0000 objOODOOO.
ubooobobooo200000000. 00000000000 0DOO000O0.

1. vOOooooooo.
2. f0000D0CO0O0.

3. f1/22/13/3 00O £ 1/2/1 2/1/2 3/3/2 O0O0000O0O0ODODOOOOOOOOOOO.
/0000000 texture vertex number O vertex normal number O O O .

obj0000O0O0OODDOOO0O0O0OODODOOO, http://www. javaview.de/guide/formats/Format_Obj.html
ooo.
000 (jv-simp.obj) O 0, e1,e2,e3 00000000000. Ec/jv-simp.obj

4 N

HoHh g g 9 <9
NP OORO
W wWNO - OO
S B, O OO

N J
(0000000000 2007-05-1800000)

2000000000000000 takayaema OO OODOOODOO.

Java O JavaView 0 OO0 QO QO0O.

OpenGL

math-polyglot 00O 0O .
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221 000O0ODOOO

gboboobOoboooobobo.oboooobooboooooboon.
goooooooooon.

1. Knoppix/math: KDEOOOOOOOOOOOOODOODOOOOODOOOO.

2. Windows: |alt [+ print screen |0 00000 clipboard OO0 OO0, 000000O0OODO0O
O000. 0000 mspaint (00O0O00,0000) 0.

3. Mac: shift+]DDDDDDD (DDDDD)‘—#DDDDD,DDDDDDDDDDDDDD
00 png0000000000000000OO.

4. unix 0 0O . xwd

ImageMagic O convert 00O O0O0OO0OOOOOOO0O.

[ convert picl.png picl.jpg ]

jpeg2ps U ps 0O DOODOO0O TEXODOOOOO.
coooooooooogoooo,..ooo.
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23 0JU0U0Ooboooda

0000000000 0o0b0o0Do00o00o0bO0ooDo00obO0000O, 000000 basicOOdOO
ooooooooo.

Knoppix/math 00 00000000000000O0000O0OO,00000000000000
gogoboboooooboobooo, bbb bbooobbboooobbboooobbbooobo
gogogobob.bbobtbodoooobobbooooobobobbbooooobbLboo,oobbo
000o0oo0o,000000000000O00000G0O0O00O0O0.

00000000000000000000000000. O00000000000000000
ooobobo. bobobobobUob0obobUobUbobOobOUobDUoU 1IvOobuobobo
gogbdoobo. oobob,0oobobbooobuoobo0buoobooboobooboon
000000000 000000o0U0o0. 000000000000, 100 basic (Knoppix/Edu)
0 maxima, Risa/Asir 00 0000000000000000DO0O0OO.

100 basic 00000000 knoppix/math 0000 100 basic00O00O0O0000O0. 100 basic
OO0O0O0OO0OO nttp://hp.vector.co.jp/authors/VA008683/

Knoppix/math 0000 Linux 0 000O0OO00OO.
O0:00000000.100 basicOO0O PDFOOOO.

’DDDDDDDDDDDDDDDDDDDD.DDD:knx—OS—QS: googo, obgoobg, etc

2.3.1 000 — flow chart

000000000000 000000O0DOU00OU0O0O0,000000000 “000” (flow chart)
ooo.
0000 1+44+1+...4+{- 0(00)000000000000000000000
’s<—0,k<—1‘
!
’(1)s<—s+1/k‘
!

J
k> 100 07 Xﬁ’sDDDDDDD

| no

| ()ooooooo

0000000000000000000000000000000000. 000000000
00000000.00000000000000,000000000000000000000
0000000,0000 (0000000)000000000000000

DD,DDDDDDDDDDDDDD s00000,00000000.0000
(1) 0000000000 s00 00000000,k00 10000000, (1)0000000
00000,000000+1=1000s000000 (1)000000.00[k«—k+1 |0
000000000 k00 1000000,00000000000,00000 0+1=1000
x 0000000000000,k 0 10010000000 (1)000000.

00 (1) 0000000000 s00 10000000,kx00 20000000. (1) 00
0000000000, 00000 1+1/2=15000 s000000 (1) 000000. 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 k00 3000000,0000000
0000,000003+41=4000 x0000000000000.%0 1010000000
(1)oooooo.

0000000 kD0 10000000000000.

232 s=s+1/k00007

000000000 BasicOODOOOOODOOOODOOOODODO. Ed/basic-zenka.txt

10 s
20 k
30 s s
40 k=k+1
50 if k < 101 then goto 30
60 print s

70 end

+1/k

"Il = O

Basic0ODOOOOOO =00000DOOO0OO0O0OODOOOOOODOOOOOODO,0000

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

0000000000000 0D000D000DO00. 00000,D000, k™2+2*%k+1 = (k+1)°2 O
OO0000 basicOOODOOOODOOO,00000O0.

2.3.3 for OO0

20,40,50 00 000000000000 0OODO. J0DODO0OO0ODOOO0O0DOODOO0DOODOO0n
000dO0.0000 for0000000O0OOOOOOOODODOOOOO.
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+224+...410°000000000000000000, Basic0000000O0DOO.

2. 000 fap1=fr+1/fe, A=10000000 fio 0000000000000 OOOO,
Basic 0000OO0ODOOOO.

3. 00000000 2 000000000000000000,Basic0000O0O0OODOO.
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4. 1/10'0 (D0)000O0OU0ODOO0OUOOOOUOOOOO,BasicOOO0OOODOOOOO.

5. 302, 1/k (0!=10000)0 (00)0000000000000000000, BasicOO
oooooooo.

6. 0000000000000000 «0 000000 ged(a,b) 00000000 OOOO
000000, BasicO0O0O00DOOOOODO.

2.3.5 Debug 000
print DO OODO
gobobooboobooboobobobobooboobooboobooobon

ooo
fer2=fror+fo, fi=fo=1

000000 (oo0oo0o0)0 o00D0oO0D0oO0DoDOo0oooooooDO.
Ed/basic-fibo.txt

flO a=1 \
20 b=1

30 for k=1 to 100

40 print a

50 c = a+b
60 a=>o
70 b=c
80 next k /
(D000 |ooooo |oo |oo |oo oo o0 |
K 1 2
a 1 1
b 1 2
c 2 3

1. ‘00”0 s0000000000000DO0ODOOO0.

O0:00oooooooag.
O0: 0000000000000 bOOO00000o0oObOobOoOoo0ooOoooon.
o0:

1. 0000 (D00000)0 BasicOOOOOOOOOOUOOOOOOO,COo0O0O0O0oOO
ooooboo.oboboocobooooooon.

2. CO000DOoOo0O0DoOoOg,000oooO,0o00 20000000000 DOODO0O0ODO.

23.6 0O0OODOO for O ifO0ODOODO

0000oo000o0O0U00o0O000oOoU0oOO0O0O0O00 (CooUooOo)oobooooooo.

0 2.7 (Newton 0000 v2000)000 frpq = fu/241/fp, fo=100000000 fi,..., fo
0000000, ;0400000000 f,0(Q000000)0000.
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C

Ec/c-for.c

39

#include <stdio.h>
main() {
int i;
double f;
f=1;
for (i=1; i<10; i++) {
f = £/2.0 + 1/f;
if (1% 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(Fxexp(0)));
}
main()$
end$

-

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

Maxima

Ec/maxima-for.txt

-

f:1;
for i:1 step 1 thru 9 do (
£ o£/2 + 1/f,
if remainder(i,2) = O then print(f)
)3
print(£f);
print(float(£));

N

batch("maxima-for.txt");
Q. thenDOO0OODOOOOODOOO?Y
A (0O0O1,002, ....) 000.
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Mathematica

Ec/math-for.txt

g20 0000

-

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

\_

<<math-for.txt;

Q. Print[f] OODOOODOODOOOODOODOOO?
A. Print[f]; g=1/f; 00O0OO

R

Ec/r-for.txt

goooooo.

-

f<-1;

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

print(£f);

}

}

print(£f);

-

source("r-for.txt");

Macaulay?2

Ec/m2-for.txt

(f=1;

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

print(f);

)

);

print(f);

)

-- load "m2-for.txt"

—-- How to translate into float?

N

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/2 + 1/f;
if (i % 2 == 0) {print(f);}
}
print(£f);

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

if000 {3} OO0O0OO0OOOOO.

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
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) dec O bug.

Octave

Ec/oct-for.m



~

42 020 0000

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

f = £f/2+1/f;

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

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

endif

endfor

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

o

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++) {
f = £/2.0+1.0/%;
if A% 2==0)
System.out.println(f);
}
}
System.out.println(f);

}

/* javac jfor.java
java jfor

*/

N

oooo0Ooboo0ogn jfor.java UOOO.

kan/kO

Ec/kO-for.txt
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def main() {
local f,i;
f =1;
for (i=0; i<10; i++) {
f = £/2+1/f;
f Cancel(f);
if (@ ==0) || (4 ==4) 1| (i ==8){
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.

*/

N /

pari/gp

Todo:

24 00000, maxima, asir [

028 [4,p6l0000000.
000 a =2, anp1 = 3(@,+1),» > 0000000000000, ay,...,a100 00000,
lim, _.oa, 0000000,

Maxima

Ec/ta-c-maxima-6.txt
4 R
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(4))
);

N j




44 020 0000
“0O0”00,0000000D00000D00COD0OD00OO0O0OO0O0OO0DOO. OOoOooOoO. Todo:

oag.

Asir

000000 (000) Ec/ta-c-asir-6.txt

//A = 2; \\
for (I=1; I<=100; I++) {
print(A);
A = (A+1)/2;
}
end$
\_ )

O000000000000000 a0 = 633825300114114700748351602689/633825300114114700748351602688
gogooobooboooooooooob . o0 e, OLOOOO0OOOOODD,DODDO
gooobbbboooobobbbbooooouooobobo.

O00: A=(A+1)/2 000000000 ODOO0ODOOO0O,“000 cfep/asiv” [1]0000000.
000000 (000 2) Ec/ta-c-asir-6c¢.txt

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

00000 KOoOoOoooooooa.

an+1 = 3(a, +1) 00000, apt1 — an = 3(an — ap1). by = ay —a,—y 0000, by =
3/2-2=1/2,b,=—(1/2)"' 00DO.

oo

an, = (an—apn-1)+ (an-1—apn—2)+---+ (a2 —a1) + a
k=2

1—(1 n—1
g
1-1/2 2

OO0000,000000D0000000. 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
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gbooobOoooooobooooboooonn.

00 1: 0000000000000 0000000000UooO,000oooO (oo 1o
000000000. 000,000000 (D00 1H)DOOOOOODOOOOO,00000000
00000 apy1 =3a,+n° 000000000, A= (A+1)/2 0000

A = 3*%A+I"5

obooboooobobo.0bobooooboooooboooboooon.
o0 200000000000 0O00O000O00O00OO0O0O0O0.000000O000.
003 (/271 00OO0OoOooooooo.
gooooboooboooooo.obooogoboooboooboboooboob,booboboboo
uo,000b00o00b00boooob,boboooboobooooboon.

O0:a,00000000000O0OOOOO?
0000000 maple 00 rsolve DO O0DO0OO0O0. O0D0OO0OO0OO0DOOOODOOOO.

> 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/ 0O OO0 112358 OOOO0OOO
0. Fibonacci 000 O0O0O0O0O0OOO,

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

oo0o0oooO0oooo0o0.00oo0o0oooooooo0ooooon.
00000 2. http://algo.inria. fr 00000000, gfun 0000000000 maple 00O
ooo.

029 [4p90070000000.
000 a1 =1, an41 =Van+1,n>1000000000000. ay,...,a100 00000000
0. lim, e, 0000000,

DO00000000000:

e, 0 0000000000 (4,p.900). “0000000000000000000” 000
000, lim,—ea, =e00000.00000000000000000, apy1=+a, +1000
000000,a=va+10000.000,a?>=a+1. 000000,a=%55.001=a;<a
000, a= %5 ~ 161803,

Asir

000000 (D00) Ec/ta-c-asir-9.txt
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//A =1; \\
for (I=1; I<=100; I++) {
print(A);
A= (A+1)7(1/2);
A = deval(A);
}
end$
\_ J
goooooa.
Q.

n n
:2”
> ()
k=0
oooo0oo,0o00b0o00oooobo,0bo0oooaooo?
A “A=B” 000000ooogg.

0 2.10 4xtan~1(1) 000000000 O000D - 000000000. 0000000000
oo.

0211 000000 sin"}(2) 000000000000 (DO000D000),r00000000
oooobooooboobo.oboboooooboboooboooon.

% =12 f(n)
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 0000000 OOOOOODO 1I/fr000000. O0O0O0OO 1/
00000 (Coooooo)oooo.

ROOOODOOO

ooboobo,b0oo0boobooobooobo,bbobbo0 ROODOODO.OOOOOOODbOOO,
100000000000 (kadota D) 000O0ODOOO.
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E/kadota-randw.r (0DDO0O. 2007-05-10). DOOOOOOOOO
"\ 0000000000. 0000 mOO00O
sample<-50000;
for(i in 1:4){ 0 50000m(j] 0 jO000000000O. 41
m <- floor(runif(sample)*100); o
if(m[1]1%%2 == 0) { m[1] <- 1; } . 1opooooon.
else { m[1] <- -1; } JoooooobO,b0bb0o0ooooooo

for(j in 2:sample){
eI = 0y € mlj] < mij13+1; } 0000000000,0000000000
N else { m[j]l <- m[j-1]1-1; } DDDDDDDDDDDDDD.(DDDDD).
plot(m, xlim=c(0,sample), ylim=c(-500, 500), type="1");
par (new=T) ;
}
abline(0, 0, col="red");

%

000000 RO c000000000000000 array000000000000000,
factor (0 0), data frame(0 00 0000)00000000000000000000000. O
00000000000000 nap00000000000000. R-intro-jp.170.pdf 000
0000,0000000000000000000,00000000000000000000
00000000 (todo).

00 (000)000

EEEEEEE]

Todo: 00000000000, asir book 80 000.
http://www.math.kobe-u.ac. jp/HOME/taka/2007/asir-book-2007 . pdf

00 /usr/local/icms2006/projects/mathpolyglot/src/lang-func 000000000 O0O
00000000oooon. oo0, desktop O iems2006 D OO0 D OO0 DO0OOOOOOOO
oooo.

25 20000000000000

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

22(4 — 2122 + 21/3) + 2129 + 25(—4 + 423)

Bruce force method. f, =0, f, =0,f=0000000000000.
Todo: O0ODOO. Lagrange 00O OO0DOO.
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030 Uootubbotdtuod

goboobooboobooboooboobobooobooooooooob. bboooboooooaoo
ubooobOoboooooboooobooboooonn.

00000 100 basic (Knoppix/Edu), Risa/Asir, yorick 00000, 00000000000
ooooogoo.

ooobooobooboobooooobooo.0bobooobooboooobo,0bobooobooboo
obooboobobooboo.oboobooboobooboobobooooooooboooaon
ooogoo.

3.1 000

0000000000O000O00o0oU0ooOooUooO)oooooooonO.

3.1.1 00d0dOoobodd

0 f¢() 0000000000000

fi@) =a(®)ft) +0(t), f(0)=c

000000D0000000. 000 ), b(t) 000 t+000000,c000000. 0000
a(t) = =1, b(t) = |cos(t), c=2000000000000 f/(t) = —f(t) + | cos(t)], £(0) =20
oo.

f(#)000 ¢t000000,0000000000000000000000000000000
00,0000 f(0)=c0000000000000 f(#)0000000,00 00000000
0000 ¢t00000000000000000.

00 h=At000000,0000 A =000001000. 00000000000 f/(t) O
(f(t+h)—f(t))/h00D0000. 000

ft+h) ~ f(t) + hf'(t) = [(t) + (A ()
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(t)+h(a®t)f(t)+b(t) 000000000
00000.000 (3.1)0 0000 A0000 fO000000 fO00000000000.
(3.1)00¢t=00000,

f(h) = £(0) + 1(a(0)£(0) + (0)) = ¢ + h(a(0)c + b(0))
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000.00000¢t=h00 f(t)000000000.00 (31)0¢=hA0000,
f(h+h) = f(h) + h(a(h) f(h) + b(R)),

t=2n0000
f(2h + h) = f(2h) + h(a(2h) f(2h) + b(2R))

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

000 f, 000000000000 t=hk00 fr)DOODODOODOOO.
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3.1.2 0O0O0O0gOooOoOod

00 3.1 000000000 wn(t),ywe()00ODDD0OO0OOO0DODO0OOOO0DODOOOOOOOO
00oooooooooo. (kg DO0OO0ODODDOOOODOOOOOOOOODOOO.)

v =2 —v2)y1, ¥5=(2y1—3)y2, y1(0) =4, y2(0) = 1.

00: 002000 10000. »@#) 000 ¢t000000 100. w000 t000000
200.0000000000.
00.,00000000. y1(t)=f(t), 4(t) =¢(t) 0000. 00000000000

flE+h) = ft) ~ h(2—g@)f?)

glt+h)—g(t) =~ h(2f(t) —3)g(t)
ooo. o000,

fE+h) =~ f(t)+h(2—g(t)f(t)

e}
=~
+
=
l

g9(t) + h(2f(t) = 3)g(t)

gooooooobo tob f,g00O0OO0O00OOOOO,00000 t+hA00 f,gO0D00OO. O
gooooao

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

000 f,,9:,00000ODO fr,g:.0 00 AkDOD f(t),g9(t)D000000. Ed/basic-prey.txt
a N

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

190 PLOT POINTS: f,g

200 SET COLOR 4

210 PLOT POINTS: £2,g2
220 LET £ £2

230 LET g = g2

240 NEXT k

250 END

\_ /

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

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



54 030 OOobOoooooboo

3.1.3 0O0O0oooo

gbobooboobooboobooobooboboooobooboooboobo1voboono 200000
oboooboooooboobooobooobooboo,boobo0ooooboobooboooooon
ugbooano.
gboboboooobobobobooobobobobooboboboooboobobobooo
googo. vyvoooooboooob. bobooobooooboooo,obooooboooon
obooobOobobooooogoboboooooooooo. boboooooobobooooon
ugbdboboobooboobobboobooboobooobog.
gboooboooboobooobooooboooob boooobobooboobooboooboaon
gbooobobooooboobooooobooo.

oo 1

() OoooUoooOoooooo0oo,0000000000.

(2) 180,190,200 000000000 O0OO0. U0DU0DO0OOUOUOOOOOOOOOOOOOOOO
oboob0O. bobobo 8sbooooo. sgbooouoooboobobob suobOooobooboan
obooboboobo. oDoooooo0. 0obooo0oobo0o. bobobOoboDb0 235000 wait
delay O0D0O0OO0O0ODOCOOODO

wait delay 0.1

oo0obO00.o0.1001000000000D000. Ed/basic-lorentz.txt

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

120 ! p3’ = pl p2 + ¢ 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 ql1 = pl+dt*(-axpl+a*p2)

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

262 SET COLOR O

264  PLOT POINTS: pi,p2

266 SET COLOR 4

270 PLOT POINTS: qi1,q2

280 LET pl
290 LET p2
300 LET p3
310 NEXT t

320 END

O O Ww

.004

oo
Q
N

/

0000000003000000 pi(t),pe(t),ps(t) 00000000000000000. a,b,c
0oooooooooo.

py = —api+apy,

Do —p1p3 + bp1 — po,

P3 D1p2 +¢p3
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000000000 (pi(t),pe(t)) D00D0OOOOODO.
http://www.math.kobe-u.ac.jp/ ~ taka/2004/lorentz2.txt DO OO0OO0OODOOO.

obooobogpsonooonoonDo

q1 —pt
—_— = 1 2

at axpl+axp
O000.4t 00000 (000000000 0.004)00000,00 910 pi(t+4dt), 00 p1 O
pi(t), 00 g2 0 po(t+dt), 00 p2 0 po(t), 00 g3 0 p3(t+dt), 00 p3 0 ps(t), 00000,

ooooDo20000

D1 (t + dt) — pl(t)
dt

—ap1(t) + apa(t) = ~ pi(t)

(000000 0OO0OO0)OUOOOoOoOo. 00O 2s0,2600000000200,300000000
ooooogoo.

O0,Lerentz 000000000000 00000O0C0COOOO.O00000,00000O0
00000000000. 000 ¢ =f(yy0OO0ODOOOoOoooooo,

fly)=0 (3-3)

00000. Lorentz 000000, 0000 py,pe,ps 10000000000

0 = —api+ apo, (3.4)
0 = —pip3+bp1 —po,
0 = pip2+cps

oo0 0000 oboo.booboooobooooboboooog.

oooO00,00000o000,000?00000000000000,00000D000000O
oobooooooboooboboooboooboobooooobooo.oboooboOo,4e61b00000
oooooo.

3.1.4 200000000000

gboog,ooooood
2

izt =Y
ooooooobooobooobooon.
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\
0000,0000000000000000000.0000000000000
00 x 000 =0
00000000. 000000 Newton 000000000. 00000 ¢t0000000
() 0000,000 ¢(+),0000 ¢’(t) 000.
1000000000000000000 1000 WOO0OOOD.00¢0000,W 00
00 () 00000000.000,0000000000000 y=0000.00000
00000,0000000 yO00O00O0 (000D0000000000)0000 WOOO
000 —ky000. 000 k000000000. 000 k=100000 Newton 000
000000000,0000000
y'+y=0
ooo.
NS /

y(0)=1,%/(0)=000000000 y(t)=cos(t) 000000000000, 0000000
0000000.00000000,cos0 sin00000000000,000000000000
000000.0 (??7)00,AR00000000,

y(t+h) —2yt) +y(t—h)

2 +y(t)

OO0 o00D00O0.00000,
y(t+h) = 2y(t) —y(t — h) — h>y(t)

000000000000000000. 000000 ¢¢—A0t0y000,0000000 t+h
0y000000000.00 ¢©0)0 2O oppooo. y(0)=0000, y(h) =y(0) O
00000000000000000.00000,000

Ybtr2 = 2Ukt1 — Yk — P2hiq, yo = Lyr = 1 (3.5)

0000000000000 O,00000000000oooooo0oooooo. 000 g
UOrRkO0OD0Dy0OO0OO0OOO0O0ODOOOO0ODOOO. 0000OO0OO0O0OODOOOUODOODOOO OO
0.000 (35000000000 000,000000000000.

Ed/basic-osci.txt

' gooooo y’+y =0 \\
LET x1=1
LET x2=1
LET dt=0.01 ! J0O0O0O0ODOOO0ODOODOOOOOO.
' y(k+2), y(k+1), y(k) O x3, x2, x1 00O0O.
' h O dt OO0
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
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00000000 '0o0000000dC0 (Do0o00)U0O0,00000O0UOOOoUooO.
ooboooboooooobooooboooboooobooo.oboooo'oooboobbooboboo. oo
ooooobooooboo,obobobooobooobooooboooob.

gb,00b0o0oocooboobobooboooooboo,obooboboooooboobooooboboon
gb,00b000o00oboobooboobooboooo,boobooboobooooobooboooon
obooboooooobooooobooooboobooboo.oocoooboooooboon.

o0.: 0000000000 ROOO. 00 AhODOODODOOOODOOODDOOOD. ODOO
gooir00o00100.0000000DOO00DDOOODDOOOO,ADODDO00D0DO0O0000O
0000o00o0000o00U00o0o00U00 (booUooOoO0)oooooooooo.

00 3.3
AO00O0OO0O000OOOOO0OOOOOOOn.
dy y(T +h) —y(T)
=T A T I
a7 h
d?y y(T +h) —2y(T) +y(T — h)
2z 0 02

00o0000o00o00o0ooo0o0oUo0Do0Uo0. (000000 DOUOO0oDOOoOOoO
0O000.) 00000000O0000o0o0U0oo0oOooooOoUooooOoooo.

y' +3y=0, y(0)=1,9(0)=0.

0000000000000000000000000000. (1)00000 ¢’+y=0,y(0)=1,
y/(0)=00000000000000007 (2)0000000000000000007 (1), (2)
0000000000000000. 0000000000000000,“0000000000.
000000000007 000.

3.03000000,0000000000000y'=-980000000. (a)00O0O0ODOOOO
00,0000.0000000000007 (b)0OODDDODOUDOO0O0OODOODOOO0OO,0000
y'=-98—ay OO0 («000000). D0O0DDO0OOD0O0OOO0OOOO. Ed/basic-grav.txt

\
/,;OO ' 000 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 OOO. n 0O dt OOO.
170 FOR t=0 TO 5 STEP dt

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

190  PLOT LINES: t,yl

200 LET yi1 y2

210 LET y2 = y3

220 NEXT t

230 END

N J
gbooabo,gbooobooboa. bood,

y'(t) = —9.8 — ay/(t)
O00oo0ooooooooooo.oooooooon.

y”(t) ~ y(t+ h) _ 232(;) +y(t — h)’ y'(t) ~ y(t+ h]i - y(t)’ y”(t) —_98— ay’(t)
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0o
y(t+h) = 2y(t) +y(t = h)
h2

o YR —y()
~ —9. -
000 A20000,

y(t+h) — 2y(t) + y(t — h) ~ —9.8h% — ah [y(t + h) — y(t)]

gogooo
(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 00000,~0 =0000,
(1+a+h)*y3=(24+ax*h)*y2—yl—9.8xh>

oboooo0O woooooobooooooooon.

C1so LET y3 = ((2+axdt)*y2- yl1 - 9.8*dt*dt)/(1+a*dt) ]

3.1.5 Risa/Asir 00O0O7

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 = 0O;
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$

J

00000000 emacs U0 O O0OOOOOOOODOOO, 0000 asir-lorentz.txt 00O
0000000, asird000

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

lorentz();

goooo.

3.1.6 yorik DOOOOODOODOOO

0000000000 OD0O0OO0DO00D0oD0OO0o0 yorick OO0O0OO0OOOOODO. Yorick O
000000 Risa/Asir 00000000, yorick 00000000000 () 0OOOOO.
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 = 0O;
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 lorentz.i DOOOO, include,"lorentz.i" O0O0OO0ODO.

Friodug 12, 16:0@ [

S5

ok 0
Systen|: 1 ( -14.2156,  19.6011)

ftp.kaikei netanail inp  this0Z
gradis e petf thiss
L Foze nana:l this04
Foe2 aaku this0f
k-hone, tgz ost pdf np
kan.o -
Mrop2,tex senchail P2
nail sound
nathsci  tes-est tuark
nboi that ko
neno. it th

=rx

E3-2-1

555

praaay
295
=rx

o~ick™ mandsl.i mandsl.i™ triangulate.n?
ze. X

the liniversity nf California,
ready. For help tupe “help’ E

3.1.7 ODO000OO0O0DOO0OO0DOOODOOD

0 ()00000000000000000000. O0000000000000000000
00000000000000000.000000000000000000000000. 00
0 Knoppix/math 000000000000 0000000000.

0oO0000000O0O0OoOOooooO.

ou o
ot ‘ozt

e000000000,000000000 u(t,e) 0000000000000.0000000
0000000000000, 00000000000000.0000000000000000
00000000000000000 (000000000000000000000000. Todo:
sos 0000000000,

Mathemaitca 0000000000000 000000000000000. 000000 OK
00,000000000000000000000000. Ed/NDSolve.m

u(l—w), w0)=wl)=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.htm]l
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[y[x,t],x,x],
y[x,0] == Exp[-x~2],
Derivative[0,1] [y] [x,0] == O,
y[-5,t] == y[5,t1},
y, {x,-5,5}, {t,0,5}];
Plot3D[Evaluate[y[x,t] /. Firstl[ans]],
{x,-5,5}, {t,0,5}, PlotPoints->30]
1

nlwave[] :=Module[{ans},
ans=NDSolve[{ D[y[x,t],t,t] == D[y[x,t],x,x] + y[x,t]1"2,
y[x,0] == y[x,1],
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]
]

nlwave2[] :=Module[{ans},
ans=NDSolve[{ D[y[x,t],t,t] == D[y[x,t],x,x] + y[x,t]"2,
y[x,0] == y[x,1],
Derivative[0,1] [y] [x,0] == Derivativel[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]
1

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

\_ )
000000,000000000 COO0O00D00O0000O0D00000. Knoppix/Math O C
00000/0000000000000. (000000000000 Knoppix/Math 0000
O00000o00oooooooooooooo.)

00,X11 0000000 00000000 gif000000000O0 (cgif, GPL)
http://www.math.kobe-u.ac. jp/HOME/yamaguti/ OO0 00000000 ODOOO.

0000 cgif 0000 cgift 00000000000, OO Makefile 00 make pt 0O X110
00, make pt2 0O cgif 000000 OOCOOOOOOOO. Ed/Makefile
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pt : pt.c glib.o
gcc -o pt pt.c glib.o -L/usr/X11R6/1ib -1X11 -1lm

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




030

gooooooooo

#include <stdio.h>

#include <math.h>

#define PI 3.14

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

double AA = 1; /* 00000 a */

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=%d. a=7 (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("O0000 K="); printf("%f\n",K);

printf ("CFL like OO . must be >0. 1-2xKxd*/(H*H)-a*K: ");
printf ("%£\n",1-2*%K*DD/ (H*H) -AA*K) ;

t = (4%DD/ (H*H))*sin(H*PI/2)*sin(H*PI/2);
printf("O000 (4d/h"2)*sin"2(h*pi/2) <> a: %f\n",t);
printf ("a=%f\n",AA);

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

/« 0000000 %/

C=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++) {
BIQ] = A[Q] + DD*(K/(H+H))=*(A[Q+1]1-2*xA[QI+A[Q-11)
+ KxAAx(1-A[Q])*A[Q];
}
/* print("Time=",0); print(P*K,0); print(":
/* code for DISPLAY x/
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]);

",0); print(B);*/

}
glib_cgif_pen_up();
if (P % 1000 == 0) {printf("P=Y%d\n",P);}
glib_flush();
for (Q=0; Q<= Heat_N; Q++) A[Q] = B[Q];
}
printf ("Type in enter to finish."); fflush(NULL);
getchar(); getchar();
glib_close();
}

~
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0d000Doooo0UooooDoooooooooo. cooooooooooooooooon
O0.00 asir000000O0O0O0DOOODOO COODOODOOODOO,00D00000000.
Todo: OO DOOODO web O.
000 (3.7 00000000000000000UDO0OO0ODOOO0.

2
0:6%§+uu—m71mn:mnzommmm (3.7)

Uj—1 — 2114 + (7 .
e——1 > (1l —u) =0, i=1,23,...,n—1 (3.8)
1

uoz(),un:(),h:ﬁ

gooooooooOoOoOOOOOO.000oOoog 200000,
0000000000000000o0oO0,000 1970000000000000 40000
O 000. Turing’s diffusion instability principle 000000000 O0O00O.
Ut,2) 0 V(t,x) DDOODODOOO,

ou
ou

gooooobooooo. oo U”:%ig 0O00.00000000000000 u(x) =U0(0,2),

viz)=V(0,2) 00000. 000000O000OOOOODOOO.

diu" + (f1(u)u — kuv) = 0,

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

d 0000000000000 0O0D. http://fe.math.kobe-u.ac.jp/nobuki/sos/pps-1.png
0d=1/200000000000.000000000000.0000 (prey)w0,00000
(predator) v 0O O.

Asir 00000O0OOODOOODOOO 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]; V[NI=V[N-1];
NN=idiv(N,10);
for (I=NN*3; I<=NN*4; I++) U[I]
for (I=NN#4; I<=NN*5; I++) U[I]
for (I=NN*5; I<=NN*6; I++) VI[I]
for (I=NN*6; I<=NN*7; I++) V[I]

deval (2% (L/N)* (I-NN*3)) ;
deval (2*(L/N)* (NN*5-I));
deval (2% (L/N)*(I-NN*5)) ;
deval (2% (L/N) * (NN*7-I1));

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*Pu*(U[I-1]-2*U[I]J+U[I+1])/(H*H) +
Dt*( (1/9)*(35+16*U[I]1-U[II*U[I])*U[I] - K+U[I1*V[I] );
Vnew[I] = V[I]+Dt*Pvx(V[I-1]-2*V[I]+V[I+1])/(H*H) +
Dtx( - (1+(2/B)*V[I1)*V[I] + K+U[II*V[I] ) ;
}
Unew[0] Unewl[1]; Vnew[0] = Vnew[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=0x£f0000);
glib_line(I*H,VI[I], (I+1)*H,V[I+1] );

}

glib_flush();

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

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

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

N /

Grobner 0000 O0O00ODO 46300000.
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3.1.8 Cavity flow

oo0oo0bOod0oooUooo0oooDo0ooOo0oo0oooooooooooooooo
oooooogoooo.

Cavity low OO DOO7?

Todo: OO0OO0OOODOOO. ODOODOODODOOODOODO.

Cavity low 0000000 Prog/eavitye 0O O0O0OD0O, “O000,00000000000
07 [3] chap4 O cavity low 0000000000000 0OO0O0O0OOOO0O. 2007/02/knx-*
ooooo.
0000: sos/Prog/fluid2d.rr 000000, 000000000000C0CODOOOOOOO0O
000.000,000000000000000000000000O00O000 Raynolds O (OO
000)0000O00o0OOoO0o00ooO0O0OoOoO,000000000O0O0U0bOO0O0OoOOOOn
0?7 00,000000D0000 SOSOO00OO0ODOOOODOODODODOObOOOOOn. Cavity
flow0DOOO,000000000.000000DOO00OOOOODOOODOOODOODOOOOOO
Oooooo,00000000000.

ccl O cavity low OO0 O O0D0O0OOO0ODOOO,D0D0000.

3.2 UUobouoooo: bguugood

o)
gbo,00o0obooocoboobooooboobobooobooboobo.ooboobobooooaon
oboooobooobooooo.0ooobooboboooboooooooobooon.

3.2.1 ODOOODOooboOo?

3.2.2 Risa/Asir 000 Mandelbrot 000000

Newton 0000000000000.22~-a=00 Newton 000000, 000000000
OeeCOOO0OO00ODOOOODOOOODOO.OOOO

2 a
Zn+l = gzn + 3

1
z2
000.000 , 0000000.

Ed/asir-mandel.txt
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gooooooooo

/* mandelbrot.rr */ \\
load("glib")$
#define MAG 50.0
#define abs(x) (x < 0.0?7 -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*X*X*xX+2*kY*Y*X*xX+Y*Y*Y*Y;
X2 = ((2.0/3.0)*X*xX*X*X*X+(4.0/3.0) *Y*Y*X*X*X-(1.0/3.0) *Ar*X*X
+((2.0/3.0) *Y*Y*Y*Y-(2.0/3.0) *Ai*Y)*X+(1.0/3.0) *Ar*Y*Y) /D;
Y2 = ((2.0/3.0) *Y*X*kX*+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*Y*Y*Y+(1.0/3.0) *Ai*Y*Y) /D;
if (abs(X2) > 30.0 || abs(Y2) > 30.0) {
break;
}
if (I == 199) {
glib_putpixel (Ar*MAG,Ai*MAG) ;
}
X =X2; Y =Y2;
¥
}
}
}
print ("Type in mandel()")$
KendSIS /
3.2.3 Yorick 000 Mandelbrot 00O O0O0O
Ed/yorik-mandel.txt
\

/* 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*kX*kX+2%Y*Y*X*kX+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*Y*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*Y*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;
}
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3.24 CO X11 O00O0O Mandelbrot 0O OO0

Newton 00 O0,0000000000000OC00O00QO0OO «0O0O0ODOD OODOODOO
000 Mandelbrot 0OOO0O.

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

n0 1000000000 00000000. |2?>20000000000 »000000000
000.0000 COX1llOO0oooo. doooooooooooooooooooooog.
Ed/c-m2.c
4 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 = 2xXxY + Ai;
if (X2%X2+Y2*Y2 > 2) {
if (I < 3) {
glib_color (0x££0000) ;
glib_putpixel (Ar,Ai);
Yelse {
glib_color (0x0000£f) ;
glib_putpixel (Ar,Ai);

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

}
X =1X2; Y =Y2;
}
}
gFlush();
}
printf ("Finished\n");
getchar();
gclose();

N J
000000000000000000000, glib.c (X11 000 graphic library) O 000

0000 2007/knx OO0 DO0OO0O00ODOCOOODOODO.
ocooo,boo0oo00ooooooooo0o0ooooooobobooOoooooD.ogo coo

000000000.0000 Javad GUIODDOOOOOO. MacO CoCoA OOO. O. cca, cfep
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3.2.5 Xaos OOO Mandelbrot OO

Knoppix/Math 0 Xaos 0000000000000 Mandelbrot 0000000000000
oooooog.

3.2.6 UUUOOO0OODOOOO

Ed/basic-hakodama.txt

4 N

DIM b(20,40)
FOR i=1 TO 40
LET b(1,i) =0
NEXT i
LET b(1,2) =1
LET b(1,3)
LET b(1,4)
LET b(1,10) =1
LET b(1,15)=1
SET WINDOW 1,20,1,40
DRAW grid
FOR 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+1,j; n+l,j+1;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
NEXT n
END

1
1




3.3. 000, Fourier OO

3.3 000, Fourier [
3.3.1 0O0OO0g

3.3.2 Maple

DEtools
y'—2y=0000000000.000000000.
Out/maple-formal-sol.txt

69

taka@iyokan-6(1)=> maple

INT/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
< ____ > Waterloo Maple Inc.

| Type ? for help.
> with(DEtools);
>
> L:=x"5*Dx"2+2*x"2*Dx-1;
L:=x"5*xDx"2+2%x~2*Dx-1;

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

[[exp(- -—-)
2T
/ 2 105 3 315 4 59409 5 6\ /
|11 +9/16 T - 9/512 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"4xDx-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
[[T 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 000000000 O0OODODODOOOOCOOOO. DODDODODOOOOOODOOOOOOOOoO
gbooobooobooobgooobgon.

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

031000002000000000000000DL.OD000O0O0ODLOODOODOODOOO
goo.

Todo: OOODOODOO.

0000000 “00,00,00000000007 3]0 p210 WKBOOOOOODOOOO
O.wKBOOOOOOOOOOODOOOOOoODODOOoOoOoDOOODOoOooODOO.ODoOboooooooo
cooooogoooo,oog,0gobo0ooooooooooboooooD. “obo,0b00OO
oo0”o00opoooooooo.

0 320000000005, 00000000000000O0A0.

§2, = Ve

dS; 1

2518, = - Do SkSet—r

ktl=5—1,k >0

Sodd = Z Soj_1n'~%

720

ubooobobooboobooooooobo.

0000 22000000000, 0000000000000000000000000000
00000,000000000000000000000000.0000 2242 = (2y)Y/2 0
O0000.0000000000000000000. 00000,y=2Y2000000000

ggoboooooog.
d d 1 d 1
7f(x2): f(y),m*1/2: f(y)i
dx dy 2 dy 2y
000000000 yO0O00000000. 00 setssO) 0 S;0 j=9000000.

00 §,00000 Asir000000O00000. Prog/airy.rr
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4 M

/* airy.rr */

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

/x y = 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)/(2%y);
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[Il=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$

\ /

gbooooobo,0o0b0oboooooobooboo,bobo0oooboboooooboboooonog
00000.0000000000000000000C00O0O0O0O000UO0DOOD. Asirdgooo
OO0 quote 0000000 OD0OODOODOO. OO0OO0OODOODOODODODODOODODOOOOO
ugooobooooooag.

0330000000 p00 AryOOOODOOODOOOOODOO.

Maxima

Maxima OO0 OO000O00OO0O.

00 320 Maxima OOOOOOO. Maxima OO0 2000000000000 00000
O00000000000000. setss(O; OOOOOO ssl-11, ssf0], ... O 5; 000000
oo.

Prog/airy.txt
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~

ss[-11:x"(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[k]*ss[L]
),
ss[jl: s/(2xx~(1/2)),
return(ss[jl)

H

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

N J
Binary splitting algorithm OO 0O pi O00O0. gmp OOOOO0OOO. Todo: fbh OO ODOODO
binary splittting OO DO O0O?
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3.4 WavelOUOUO —COOOOODOO

Mathematica OO Play DO0OO0O0OODOOOOOOOODOOOO. OO0DOOOOODOOOOO
gboooboobooooboo.

gbobooooooobobobo. oooboboooooboboobooooooboooboo. oo
gbooooobooobobobooob.ooboooboooobooooboboboooboOo,oboooo
gobooboboooboobooboooobooooobobooobooboobooo.

00000 knoppix/math 0000000000000 0D0OOOOO,CO00000O0O0OOODO
ub.00000ob0o0obooooboobooboobooooboooooboooboon.

cO0000o0O,00000000O00O (1)0ooOo0O cOobDUoUOoUDOUOoUODUOOO. oo
gooobooooooboooobooboboooobDbOo0o0. 000D char DODOODOOOODO,
8bit=1byte 00 0000000000000 0OD0O0UOOUOOOOOOO. (2) B.W.Kernighan,
D.M.Ritchie 0 COOOO [1]0000,0000000.00000000.

ooooooooooooobo0oO0ob0 coopooobooooooOoobooooooboobo. cooo
gooooooooooooooobo. cooooooooooooOoOoUoOooooooooooo.
oooo,0o0000000000000C0.000000OOOODODOOOO0COOOOOO000
O0.00000000000 coooooooooooo.

Knoppix/math 00 0000000000000O0O
1. 00000 (shel) DODODOOOOODOO.
2. cygwinshell 00O 40000 1s,ed, cp, man OO 00O .

3. Basic, maxima, asir, ] 0 00000000000000,200000,00,0000 (for)
oooooo.

4. 00000000 emacs 0 KDEODOOODOODOOOOODO.
5. bouoboaood.
6. 00000 160000000000000000000. (hexdump OOOOOOOO)

Uobogobog cygwinOOOOOOOOOOOODOOODOOODOOOOOOODOOODOOOO
o.oooo.

Windows 00 000000000000O00O

1. cygwin (gec D0 O0)0000000O0O0OOD. OODOO:??

2. cyewin JOODO0O (shel) DOOOODOOODOO.

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

4. 000000000 c:\cygwin\home\O O OO OODOOOO.
5. 00 \ ODO0ODOOOOOOOOODOOOOODOOOO.

6. Basic, maxima, asir, 000 0000000000000,200000,00,0000 (for)
oooooo.
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030 OOobOoooooboo

7. 00000000000 (notepad) 1O DOO.

8.

9.

gbooooooog.

00000 160000000000000000000. (dump, fbdev O 0O)

Uoboboooob ecygwinOOOOOOOOOOOOOODOOOODOOOODOOOODOOOODOOO.

Mac OS X OOOODODOOOODOOOODO

1.

2.

Xcode (gcc000)0000D000DOOUO. (DDODOODDOOOODOOOD)
00000 (shel) DODOOOOOOOO.

shell 00O 40000 1s,cd, cp, man 0O OO

. Basic, maxima, asir, 0 00000000000000,200000,00,0000 (for)

gooooo.
00000000 (plain0000) 0 emacs 0000,
ggoooooog.

00000 160000000000000000000. (hexdump -C O00)

3.4.1 0OO00OO0OOOOO0OO0

000000000 HelloDO 1700000,00 cO 160000000000 O00O0ODAO.

Prog-m/dumpO0.c int ¢ OO0 cO0O0O0ODO0O. int 00O
™ O (integer type) OO OOOOOOOOOO
#include <stdio.h> .
main() { 0o00ooooo. 32bit 0000000000
intié goooood.
c = 16;
while (¢ >= 0) { while0ODDOOOOOO0ODOODODOOOOOCe>0
printf("%x ",c); 0
printf ("Hello\a") ; oopoDooDoogo. %x 0 cOOO0OD0O0d
c = c-1; 000000000, Hello OOOOOOOQd
} \n O0OGOOGQ4.
\ _/ 00:320000000000000000
oo.

Og0: 00000000 dump0.cO000D00O0DOODOOOOOOOOO. Prog-m/dumpO-result.txt
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$ gcc dumpO.c

$ ./a

10 Hello
f Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello

O, NWPdTONWOW TO QA0

~
\_

00,000 cygwin OOOOODO,unixd MacOOODO ./a.out OOO00ODO.

while UO0ODO. printf OODODO.

while (O 0O) {
XXXX;

Yyyys;

ZZZZ;

gooobobooobo0obd0 DOo0oDbOo0DO xxxx; yyyy; zzzzz; UUO00O0O0O0O0O0O. 00
0000000000000 00ooLo0ooO0o0o00o00oUUooUUOon. »oooo
oooo**

000000000 c=c—-1000000.000000 cOQOOOOO whileOOOOODO
000000000 (00000000). ([etrll4H{c] 0DDDODOD.)

cOoooOdoOoO0OboO0OO0OO0OO0O000.CcCOO00O0nO00. printf 000000000 COOO
O orvideeOOOOODO.

ooo0: 2k k=1,...,80000000000000.

getchar() 0O O0O0OOOODO.

oooo00o0oO0O0O0O0OO0O0O0O0O0O0oOoOoooDOoOoOOoO00O0OoOoOooooooooOoOOoOg
O.00000,00000000,00,00000000000000000000000O0,000
go0odoooooo. coooo0oUooooooOoooooooDoooOoooooDooooOogo
O00.00CO0000000000000000 getchar() (OO), putchar() (D0O)0O0ODO.
char O character (00) 000000, 0000000 “C0000000O00O0O0O0O. 00 100
godoooooooOorgdooooo0o0ooooo0oooooDo. 0Dopoooooooood
0,00 getchar() 0O O0ODO0OO0 1000000DO.0O0000ODOODOODODOODOO < O
000000D0. 00000 ODO0D0O00000 testl.txt 0OD0. O0OOO0O0O0O Windows O
000 notepad OO OO ODOO.




76 030 OOobOoooooboo

gooooooo.

Prog-m/dumpl.c dumpl.c JO0O. 00O (DO0O) getchar() O
N\ O0000D0OO000O00DODOOOoOo.oOooo
#include <stdio.h>
M 000000000-1000.0000000
int c; doooooobobbooooo,ogoooo
c = getchar();
while ( ¢ >= 0) { gogobooooo. ooboo,ooboood
printf ("code=Yx [hcl\n",c,c); 000000000000000000000
c = getchar();
} doooooboooo,oooboooood
¥ dododdodoooooooooooand
gooooooo rintf 0 %c ). OOO0O
\\ // (p )

O putchar() DOOOODOOOOOOOO.
ubd:000o00oooobooooboood
obooobOoboooobooooon.

00000000 testl.txt. 0000000 Windows O 00O 0O notepad, Mac 0 unix 00 O
O emacs HOOODOODO. 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 [

]

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

]

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

1

code=a [

]

N J
gb:00b000o0ob0ooobooboooon.
oooooo.
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Prog-m/dump?2.c 00000 dwmp2.c OO0, fO00O0ODO0O
N Ooo.
#include <stdio.h>
main0 t if (00) |
while ( (c=getchar()) >= 0) { gooooooooooa.
if (¢ != Oxa) {
putchar(c+1); Yelseq{
Yelse{ 0ooooooooooooo.
putchar(c);
} }
}
} ogoooooooooo ; (DDDDD)DD
goooooono.
puthcar(c) OO > O0OOOOCOODOOO

N / 00001000000000.000000
OO00D0O0 test2.txt JOOOODODO. O
OcO00 1000000000 26000
00000000000, 0000 c=0xff41
OO000o0o000 ex410000000.
OxaO wmix 0 mac OOOO00O0O0O0OOO.
OO0:test2.txt 00000000OO0OOOO
Oo00o0oooooopoooooooog.
O0O: putchar(c+l) O putchar(c+2) O
oooooboogo

dump2.c 00 000. Prog-m/dump2-result.txt

\
$ gcc dump2.c
$ ./a <testl.txt >test2.txt
$ cat test2.txt
BBB
bbb
222"
/)
dump2.c000D0O00O00O0O0OCDODOOOOO.OO0DOOOO0OOOODODOOO. Prog-m/dump3.c
. . )
#include <stdio.h>
main() {
int c;
while ( (c=getchar()) >= 0) {
if (c != Oxa) putchar(c-1);
else putchar(c);
}
}
\ J

O0,00000000000000000000000O0000. 000000DO0O000O000C00O0
O000000000.0000 wave 00000 http://www.math.kobe-u.ac.jp/HOME/taka/2005
OO0 prelude-2-a-3.wav JOO000O00O0DO0O. 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 /
Ud wave JOOOO0O0OO0 4000000000000000,000000000,00000
ooooo,0oo0o0oooooo0ooooooo.boo0gooDboboOog 7 O0ODODLOO
O.0bo0b0oo0oboboooooboboooobooboooobobooboooooDo.
O0000 000 random() OO0O00,0000 rate0 00000 % O 000000 cOD
ooboo,0boooobooocobooboooobooon.
o000 441000000000000000O0 4byted0DOO0O0ODOOO. 00 2byte00O0O
0000o0o0,00 20000000000000000. 0000 (@UOOOOO0).
oooo:

1. 0o0ooooooo.

2. noisel.c 0O O0O0O,000000000.

3. noisel.c 00000 OO0OO0OOOO.O000:00000000O.
good

1. 0gooo.

2.000000000000000000D0OO.

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

[5]
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HREEN

B.W.Kernighan, D.M.Ritchie, C Programming Language (2nd Edition), Prentice Hall, 1988.
0O000: 000000000 ¢c(o20),0000

goodooo0ob cooooboOoooOooooob.obooboOooogooooo.go
000o0o0o0ooooooooooooooooooo.

Risa/Asir 0 COO0OO0O0OOO0OO0O0OO0OO0O0OOOO. Maple O Mathematica 00000
gboboobobobooooooooooooobooboobooo.obobobobobooo.
O000000,Risa/Asir0 CO JavaOOUOOODOO,00000000000.00,CO
Jawva0OOOOOO,0000000000000 Risa/Asir D000O0O0O0O,CO JavaOO
oboooooooooon.

obooooooooo,ocoboooooboon.
ocooo,00cO00 ooobo.0opopoooooooooon.

0000,000000000000. chap4 O cavity flow OD00O00O00O. (Navier-Stokes) O
0000D00O0. Genki Yagawa, Blue Backs, 00 O0OOODO.

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

00,00,0000000000,00.
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4.1 1000000

Todo: maxima [0 solve 00O 0000
Todo: pari(roots,F) DODOODOODOOODO
Todo: Maxima 0 newton 0 OO .

Todo: Giant 00 OO O0OOOOO.

4.2 Risa/Asir 000 GCD O0O0OOODOO

Risa/Asir 00 0000000000000. 00000000000000000 TCP/IP O
OpenXM 000000D00000D00000O0000O0O00. 00 CO0O000000O0000
00000000000000. 00000 Risa/Asir 0000000,000000000000
0000000 GCDOOOODOO0000 Risa/Asir 0000000.

Risa/Asir 000000000000 [4000.

4.2.1 Knoppix 00 Risa/Asir 0000

Risa/Asir 1000000 KDEODODODD|00000000 | [Math] = [ Asir(OpenXM)|
O00O0D. Asir D00D00000000000 CDOOO0O0D0000000000000
000D00000000000000. D000 2MOD0OO0000000000000 100
0000000000000. 00000000000 0000000000000 0 .asit-tmp,
“TeXmacs, .asirre 0 000000, 0000 [knoppix| = [configure| = [0000000000 |0
USBOODO0DO0DODO0DO0DO0DO0DO0D0D00000oO.

[D0O]

0Oasir 000000 (DO0OO0OOD)000. 000 Risa/Asir 0000000000 quit; O
OO000.00 Asir 0000000000 OO0OOODOO0OOO.

Asir 000000000, 00000CO0000. OO00OOCODOOO0O0OODOOODOOOOO
oo.

g 4.1 +,-,%,/,~00000000,000,000,00,00.0000,
2% (3+57°4) ;

000000 23+5Y)000000000.
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0 4.2 sin(x), cos(x) DOUO0ODOUOODO. i OD0O0UDOOOODO. sin(z) O cos(z) DODO
oooooon

deval(sin(3.14));

O000D0.deval O 64 bit 00000000 DODOOOODO.

(e

O Asir 0000000, ;(00000)000000000LO00000000. 00000
000ooo0o0ooooO0ooo0. Doo00 ODOooooD ¢ (DOoDOo)LooooOo,00oo
O000000. Risa/Asr 0000O00O0O0O0OOOOOOO,000000 (,)Oooooo. L]
0 {,}j000000O00,000ooooooog.

0 4.3

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

0O 44 plot(f); 0 2000 fODODOOOODxOO0O0O00DODOOODOOOOOO
plot(f,[x,0,10]) DODOOODO,x0 00O 1000000O0O.

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

0 45 00000000000000 [ctrlHc] (CO cancel 0 C)000OD0. OO0
interrupt ?(q/t/c/d/u/w/?)

00000000 [u]&@00000. 00

Abort this computation? (y or n)

00000000 [y]@00000. (g/t/c/d/u/w/) 00000000 2 00000000000
ooo.

[0] fctr(x~1000-y~1000);

[cort (o]
interrupt ?(q/t/c/d/u/w/?) u &
Abort this computation? (y orn) y <

return to toplevel

[1]

Todo: help OO O. OOODODO.
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4.2.2 Risa/Asir 00000000

AsirO0O0OOOOOODOODO. 0000

[ fctr(x~10-1); )

000000 z'0-100000000.0000000000000,000000000000
Ub00ooboo0ob0. 0000 x20000,22000000000000000.2000 20 xx*x2
ugbdu.gboooboogoboobboobod. bogbog xagoboooaoo.

Risa/Asir 0000000000000 00. 000000000000 for00O00OO.

0 4.6

(: for (K=1; K<=5; K=K+1) { print(K); }; :)

OO0O0OO00OOoOoD. 00000000 print(x) 0 KOOOOOOOOOOOOOOOOOOOGO.

4 N

[347] for (K=1; K<=5; K=K+1) { print(X); };

g b W NN -

[348] O
[349]

%

047 00 (0D0O0)0def000000.000000O00O00OOOOOOOOO,0000
goooo0. 100 NODODOOOOoOOOOO nainO00OO00O,100 1000000000
gooooo.

a I

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

}

return S;
}
main(100) ;

N /

U000O000000000000 a.rrd emacs O ktext 0000000000 OOODO0O,
load("./a.rr"); ODOOOODOOOODOOOOODODOO.
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423 0O0O0O0O0O0OOODO
goo

goooooobooobooobooooooo,boobooboooboocobbooboooooooon
O000.0000000000000000000000000D0000. Risa/Asir00000
O [ ] OD0O0O0ODOO0O00. 00000 asciitestr 00000000 OODOOO.ODOODO
gooobooog.

e JOODOOODOODODO.
e JOODOODODOODO.

e JOUODOODOOOOODOO.
e JOODOOODO.

goooboooooboobooo,oogbobobooo,0oboobooooboooobobooboon.
000 emacs 0 LISPOOOOOCOCOOO0O0O000000000O0O0 emacsO00 10000000
OO0 LIspoOoOoOOOOCOOOO.

1. 0000000 (00 1)

(0] A = [1,2,3]; googo
[1,2,3] ooooboobooonog

2. 0000000 (00 2)

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

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

3.0000000 (00 3)

[3] C = cdr(A); cdr=0000;000000000
[2,3]
[4] A; AO00ODOODOOO
[1,2,3]
4. 0000
(51 A = [1; 0ooooooooo

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

5. 000000 (OO 1)

[7] car(B); car=00;000000000
0
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6. 000000 (00O 2)

[8] BI[2]; ooooooooo
2

r.O0ooboogd
[9] B[2] O 5; googoood

putarray : invalid assignment

return to toplevel

8. JOOOoOO
[10] A = [1,2]; A) B ODODDOOOQO, ¢ OO
[11] B = [3,4]; [1,2,3,4] O00O0O0O.
[12] C = append(A,B); cons 00 0O0O0OODOOOOOODO

00000000000, 000 RSA
Uo0odobobD append UOOOO
go.

U 48 0000000O0ODOO0O,A0 BOOOOOOOODOOOOOODOOOOODOOO.

ogooood Ooono
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[0];
return [Q,R]; 2
T [3] R = QR[1];
J 33

424 0OU000O0OO0OOOOOOOO

000 Z, 0000000 kjz]000000000000000: RO 00000000000
00000.0000 RO 00DODOO0O00OO0 f,¢0000,

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

0000 ROO ¢ r00000. 000 R=12Z000 deg(f) = |f], R =k[zr)] 000D
deg(f)=f000 0OOOO
0000000000000000000000000000,000000000000000
00000000,000000000000000000000000000. 00000000
0,Object 00,000,00000000000,0000000000000—000,000—
000000.000000,000000000000000000000000,000000
000000. 00000000000000 Object 000000000000 (JavaOOO0O
000000)0,000000000000,000000000000000000000
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425 0000000 10000000O000000

“00000000”00,00000000000000000000.00000000000
0D000000,00000000000000000000000000000000.
f,g€eQz]0000,00000000000

00000o0O00oOo0o0ooOoO0.(0o)oooooOoo

V(f,9) ={a € C|f(a) =g(a) =0}

00o0000ooo0. oooooooooo,V(f,g) OOOODOOoDoooOOOooooooooo? O
gboooboo,oboooboobooooooon.

gooOoOoOoOoOooopoooOooO,0o0oo0ooooooooooO0. 10 f,g00000000O
O0000.000,QxU000O0

I'=(f,g9) ={p()f(z)+q(x)g9(z)|p,q € Qlz]}
OoO00D. 0000,
V(f,9)=V({I)={a€C|h(a) =0forall hel}

ooo.
00,/00000000,
I=(h)

000000 AD0D0O00. V{J)=V(h) DOODODOO00000000,A00000, V() O
000000, 000d000o00,0o00000o,v{)oooOo,A0000000000. AO
fhgOGCDOOODOODOOODOOODODODOO,D00,0000000000 ADO f,gO0D00O
00o,0000,Ah=000000000,V(f,g)ODODODOOUDDOOOOO.

oooooooooo0obOo0o0oooO00. 00 gecd(F,e) 0000 FO gOOODOOOOO
(GCD)OOO0OO. 00 division(F,G) 000000000, q,r000000. variety(F,G) O
gooobbboogd.

oooobooooboboonodn ged.re 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(®));
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) {
R = division(S,T) [1];
S =T,
T =R;

}

return(S) ;

¥
-

AN

def varietyl(F,G) {

R =g c_d(F,®;

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

Yelse{
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$

J

gbooobooboobgoobooboobboobooboobooboon.

1. deg(F,x) : OO0 FOOO x0OO0OODO0OOCOO0OD. 0000, deg(x™2+xxy+l,x) 0O
2000.

2. coef(F,D,x) : 000 FOOO xODOOOOODOO.O0O0OD0O,000F000=x0100
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00000000 xD DODOOODO.DOD0O0O coef(x™2+xxy+2*x+1,1,x) O y+2 0O
oo.

0000000, help000000000000000000.
0.2°-1=0025-1=00000000,V(@*-1,25-1)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 consists of : [ -1.0000000000000000000 1.0000000000000000000 ]
[ -1.0000000000000000000 1.0000000000000000000 ]

[354]

oooo0o0O0000oO0,0fdoooo0o0o0o0o0oooooOoOOoo0oUOOoO,RSAOO0OOO
ggboobbooboda,bboobooboobbooboob. ogboa,bbooboa
gobgobooboobooboobooboon.

0b 41 30000000000000000O000O00O0O0ODOO0O0O.

o0 4.2 0000000O0O0OO0DOOOOO

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

00000000000000000,0000000000000.000, f,¢,d000000
0000000, p ¢000000.

0043 000000007 OOOOOOCOOCOOOOOOOO!DODOOOOO.OOOOOO
gooobo,0boboboooboobocoooobooboobobobooo. ooooooooao,boon
gboooooboooobbooboooobooboooobooobboobo,oboooooobobooooa.
gbooooooboooooboboooboboooooDo.

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.
0O000,?7?0000[1)000 [2000.

Risa/Asir 00 000000000000000,gr0 hgr000. 0000000000,00
000000000, 00000 GCDOO0O00D. x0000FO GO GCDO, 00 {F,G}
000000000000,0000 gr([F,6l,[x],0); 0000000.
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4.2.6 0000

00000 gedO, f= (223 +422 +3)(32% + 422 4+ 5)19, g = (223 + 422 + 3) (423 + 522 +6)1°
0 GChOOODOoOoooa.

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

6.511sec + gc : 0.06728sec(6.647sec)

000000000000, 000000000000000000000. 00000000
203442243 0000000. 000000000 ptozp(F) DDODO0OOOO. ptozp(F) O, F
00000000000, 000 GCDO 10000000000000000D0O00000.

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

oooooboobooboo,0bb gcddb,0D0000D0O0O0O0ODOODOOOODODOOODO
gobooboob.boobo,bcoboboobooboooo0ooobooo.ooo0,00b0o00bobooobo
oooooooooo.oo,00boobobo0o0o,cCboooooobooOooooooDooboOoOoo
gooo,000b0000000.

\

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

(le(g) 0 gy OOODDOODO)00 reZz00000000O0O00O. 00000, 000 division
oooobooog.
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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);
J )

[207] g_c_d_1(F,®);

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

doododoo,ooobooooooooobbobobbobbbobn. 00, pseudo_remainder 00O 00
le(p)* 0000,000000000000000000O0O0O0O00OO. 000, pseudo_remainder
U000 ptezp OOODOOODOODO.

def g_c_d_2(F,G) { R
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);
J )

[237] g_c_d_2(F,G);

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

OO00O00D0O0O0D0OOO0OD0O. ptezp OO, 00000000 GCDOOOODOODODOODOO
gooooo,000oogooog,GCboooooooo,Gecboooooooooooooo
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O000000. 0000000000 DooOoOOg. [3] Section 4.6.1 000 [2]540 0000

oooo.
gooooooo,0bobooooobobooooobob,0obobboobooboboboooog

uboooboboo.boo,ooo0oboobooooobobooooobooboooboooboon.

00 4.4 gcdl ptozp J000000000000. 00000 gedO ged2000000
00000000,00000000000000000000000.

00 45 Q[z]00 100000000000O0O0O0ODOOOOOOUDOOO.

gbgboobobobobooboobobobooobooboboobobobobo. ooooa
gboooboooboobgoob.oboobobooboobooboobooobg.
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4.3 U0OO0OOOO

4.3.1 initial monomial, initial term OO0 00000000 O

Todo: OO0 O0OO0OO0OOOOOOOOOOOODOOO. OO0OOOOOOO.OO0.O00.000
000000.0000.000000000.(0000Oo0OD)
Todo: O 0O initial term O initial monomial 00O OO0O0O0O. O0O0O.

4.3.2 Initial term OO O0O0O

00000000000000000. 00000000,GCDO0O0OO000000NO00On
00,10000000000,000 f0 0000 I00000000C000,00000000
00000000000.0000 70,000 p0 ¢000000000000.0000 AO p
0¢0 GCDOOOO, f00000 I0000000000000000, division(f,A)[1]0
000000000.000,f0 AO000000000.000/=()00000000000
Ooo0. 00000,

1. 00 p,¢q0000,000000000000DO0O00O00DODOOODODO AOODO.

2. felI 000000000000 f0 division(f,h) 00000,000200 (00000
0)ooOO,felIO00,000000 f¢I0000.

000000000000 00000000000ooO0 (ideal membership algorithm) OO O
ooooo.
20000000000,00000D000O00.00D0O00,

I = (2% zy,y*) = Qlz,yl2” + Q[z, ylzy + Qlz, yly?

00000 I= (A 000000 ADO0DO00D.0000,00000 AO0OO0, 22, 2y, 320
00000000o00oo00o,000d00 AO0000000O0. AOO0OOO I0 Qlz,y] 00O
000000000, (z2,2y,9?) 00000 100000 (0000). 000 J00000000.
godoobooooooboooobooouoo. oboooboobboooouoooboooo
Buchberger 000 OO00O0ODOO. Buchberger 0000000, 000000000DO0O0O0OOOO
goboog,0bodoooooog, bbb bbb ooooboooao
gdodboodouoodobobooouoboouoboouobooooobon.

00000 Buchberger 0000000000000 OD0OO00OOOOODOOOODO (DOOO [1],
[?7100),0000000000000000, Buchberger 000000000000 OOOOOO
00000000 (000 reduction 000000) 0000000000000 OOOOOOOO
000000000. 0000 Buchberger 0000000000000 0OOODOOOOO,D000
doooooooooboboboboooo. oo b oooooooooooon
goooooooo.

0000000000000 0000000D00000D00 100000000000 initial term
gddboodoboobooouooboon.

doodoo,20b0doood, o000 oobobooooo. og 3
000000 Q[z,y,2) D00D00. 0000 2 =jep ¥ =1ex ' 0000000 (lexicographic order)
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gbooooooooo.

anybzc S lex Plxa/yblzc/
& (c—d,b—V,a—a)0000 00000000

000,00 0000000000,.:000000000 yOOOOOO,y0000000,42
000000000000C0C00. 00000 P,PO0O0OOOO,00000000000000.

0000000000000000.0000,w=(w,ws,ws) €ER30 w; >00000000
oooooo,

anybzc —w P/xa/yblzc/
& d=(a—d)w 4+ (b-b)ws+ (c—)wsz >0
000 (d=000 P2 =1ep P2y 2%)

uoo -, 00000.000000000w 000000 O0DO00DOOOOODOOOOOO.
ooooooog = (-0 =, 0 »=,) 0000 fO0000,000 fO00O00OO0OCOOOO
00 (000)0000000 initial term 000 ine (f) 00 0.
o000 in(F) OO0 in2(F) DOO0ODO0, z>y >z 000 z>y >z0000000
(lexicographic order) O initial term 00 OO0 O00OOOO.

Egr/asir-in.txt Egr/asir-in2.txt
def in(F) { ) (def in2(F) { \
D = deg(F,z); 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*xy~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 [F*T,F,T]; return [F*T,F,T];
} }
N NG )

000000000000, 000000000000 FO initial term, 0000 2000000
initial term OO0, 0000 3000000 imitial term OO 000000 OO0OOODOOOO.

4.3.3 D0OO0OO0OOOOO initial term DOOO0OOOOOO

000000000 in(F) OO0 in2(F) OO00OO0OOOOODOOODODOOO,000000
OO0000OD0000DOOO0O0D0O0OO. between in(F) and in2(F).
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[764] cputime(1);
N o
0sec(0.000193sec)
[765] test2();
[z~4,1,z"4]
0.06sec + gc : 0.08sec(0.1885sec)
[766] testl();
[x~4,1,x"4]
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) ;

}
N J

testl1 0 test2 00,3 00000000000000. 000000000 0O00OODOOOO?
gobooboboobobooboooboobboobboobbooboboobooobobon

go.
Asr 0000000000000 5220000000000,000000000000000

ooo.

oood
gbooooooooo
oo
gbooooobooooo (oo

0000000000000000000000.0000,522+20000,000000000
ooooooooooon.

oood X

oooobooogn 2

g )
OO000D00O0OO00D000 | AAAA

good X
gbooooooooo 1

AAAA:
go 1
oooooopoooono (oo

522 +5r22+x2 0 asir 000000,

[755] B5*x~3+5*xx*z"2+x*z;

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

Oz00000000000D00000.00D00DOO,D0000D0DOODO,z0000DO
oboobobooooooobooobooboooboobo. boboboooooo,2z0000,z00000
00000 000000000000 000O00000000O00bO0O000O0O0bO0b000O0O
ooooboobo.oboooboboooobooD.
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oood X

gbooobooooon 2

ao )
OO0OO0OO0ODO0O0O0D0 | AAAA

goog X
gbooooboooon 1
AAAA:
gooooao BBBB
gbooooboooooo go
ooog z
gooobooogn 2
BBBB:
oo 5
gooooooooooo | ccce
oood z
goooboooogn
CCCC:
oo 1
gooooobooooon | 4ao

gbooooobo,z000000000C00O00DO000C0O0 1000000000004, 20
ooboooboooooboobooboog,00000000 z0000000000000000AO
Oo,00o0coboobo0oobooboooooboooooobooooobooooobo.ooboboobooo
goooboooobo,boboooboobon.

cOO0O0oO0DOO00Ob0O0O D 4100000000000, 000000D0000DOCO0O0O deg
OO0 coef DOOOOOOOODOOOOODOODOOODO.

~

union object_body {
struct polynomial_cell f;
int c;
I
struct object {
int tag;
union object_body obj;
s
struct polynomial_cell {
char *v; /* variable name */
int e; /* degree */
struct object *coef; /* coefficients */
struct polynomial_cell *next;

};
\_ J

0 41: 00000000000
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Asir 00,000000000000000O0O0COOOCCO. 00O0OOOOOO0O00 type
ooooooo 2000.

O0,0000000000D00,0D00000D00000D0O0O,initlalteem 00000000
0000000000000, 0000oooo000000ooon. mitialter m 000000
0,00000o0ooo00ooooooooooooooooooooooooooooooo
0.0000000,asir00,0000000000000.0000,000 523+ 5x2%2+220
x>y >z 00 lexicographicorder 0000000000 0OOCOO0ODOOOODOOOOODOOOOO
oooooooooooo.

z,y,2 0000000 [3,0,0]
oad 5
oooobOoooooono | bbbD

zy,2 0000000 1,0,2]
DDDD : 0o 5
000000000000 | EEEE

zy,2 0000000 [1,0,1]
EEEE : 00 1
000000000000 | 0O

Oo0o00oo0ooDobDoboboO,mitialterm OO0 O0O00OO0OD0O0ODOOOOOOOOODOODOO
gooooooog.

OO00000,initialteem OO0000 1000000000, 00000000000000000
O.dpptod(F) 0 FOODOOOOODOOOODOOOOD. ODODDOOODODODOOODOD.

0000000000000 000000
N O

def testl_dp( {
F = (x+y+z)"4; [778] test1_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) ;

}
- v

44 0O0O0O0O0OOOO

1000000000000000000, mitialterm 00000000000 OOOOOOO
O.0000,000 f000D0 t0,000 g0 initialterm 00000000, 000000 m
oood f—-mgOd ¢t000000O0O0D0OO. O0OO0O reduction 00 O. reduction D000
00,0000 reduction 0O0D0O0OO0OO0ODOOO,0000000000000O.

300 z,y,-000000000.
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Egr/asir-multd.txt

def multi_degree(F) { r>y>>000000000 initial term O

F = in(F); good
T = F[2]; initi
return( [deg(T,x) ,deg(T,y) , 000000000, initlalterm OO0 OO0
deg(T,z),F[111); gooooaao
}

FO GO reducible 00000 (reduction O
O00O00)o0O00. FO GO reducible 00O
O (reduction DOO0O0O)M GO F O initial
teem D O0O0O0O0OO,MO00. 000000
Ooo00d, in(F) = in(M) in(G) ODOODOOO
goMogd.

Egr/asir-division.txt

\
def division(F,G) {
Q=0;R=F;
D = is_reducible(R,G);
whélf é‘:grfe(m =0 { G O initial term O F O initial term O 0 0O
R=R-D>:<G; O000,FO0 cOOODOOOO0O0O F initial
) D = is_reducible(R,G); teem 00000,
return [Q,R]; 00000000, initial term O G O initial
K} ) teem D00 O000OO0O00OOOOO0O.

00000000000 GOO0O0OOO00DOO0O0n0. D000 reduction 0O00OO0OODOO
gooo,0b00b0o0ob0 10o0b0oooooboooooon.

OO0OO000 Egr/asir-reduction.txt ¢Oboooobooogo.obodoao,rFi
N\ 0000,6000000 initial term OO 0O
dof reduction(r,® 00000000000, FO0000000
Rem = 0; d00,Rem000000. 00O0O0OOOO,
while ( F ) { C
for (U=0,L=0G; L !=[]; 0000,6000000 initial term O 00O
L = cdr@) ) { 00000000 D000D0O0ODOO.
Red = car(L);
Mono = is_reducible(F,Red);
if ( Mono != 0 ) {
U = F-Mono*Red; ood
if ( 'U)
return Rem; [216] reduction(x"2+y~2+z"2,
break;
} [x-y*z,y-z*x,z-x*y]) ;
} 2xx"2+y "2
if (U) . . . .
F=uU; [217] reduction(x"2+y~2+z"2,
else { —-xX* —z% —y* :
- inE; [z-x*y,y-z*x,x-y*z]) ;
Rem += H[0]; (y"2+1)*x"2+y~2
F -= H[0];
}} doooo,c0000000000,0000
return Rem; ogoooa.
}

\_ J
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441 000000

<0 00000000 <4, 0 <, 000, f1,...,f, 0 n000000 S, = Q[z1,...,2,] O
0o000000oo. S, 00000

I={(f1,....fp):=8Snf1+ 4+ Snfp

gooo./7o0gb0ooboobo.oooobooo

G={g1, - 9m}
000000000000000000 /000 <0000000000000000.
LI={g,....9m) (g1,...,gm O I 0DO0.)
2. ing(I) == (in<(f) [ f € 1) O (in<(g1),-..,in<(gm)) 0OOD.

0000,1000000 00 1l<z<2?<---0000000. f,...,f0 GCDO AOO
0O0,G={h} 0000000000. 000000000000 000000000, 0000,
G={fi,..,f»h} 0 I000000000O0O
00:000000000000000000000000DOO00.

000000000000000000000 Buchberger 000000000, 00,8000
00000000000000. 000000 f,¢000, f, g0 initial teem 00000 ¢ty
ct, 00000, {f,g}0 SOD000

LCM(t;, t LCM (¢, t
Spoly(f,g) = C;t; o) C(tf g)g
9vg

ooo0ooo.oobo0 ¢, 00,t,0001000000,LCMOOOOOOOOOOOOOOO
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]1>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 J
oooooogn A7B:C DOOOOOODO,000,A0 000 cOO0O0,ADODOO0DOO,B
goo.

0041 7I=(G)00000,GO0 0000000000000, GOO0O0O00 SOOOO
reduction U0 0O 0O0O0O0OO0O o0OOO0ODOODODODOODO.

00000000, 000 [1,2060 00 6000. 0000000000 Buchberger 000
gooooa.
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4 N
.G=F,D={G0000000000}000.(000)

—_

2.D0000 GOOoOOOoOO.
3. D00 1000 sO0000O0DO,sO SOO0OD0 GOODOOOOO0 r0OO00O.

4. 00 r0000O0OO,r0 GOOOOODOOO DODOOOO.OOO,r0 GOO
O000. (00000 sO SOO0O0 GUOOO0ODoOOOO.)

5.2.000.
N /

00 46 0000000000 DOOO0OOO0OOOOOOOOOO. (D0O0O:GOOO0O0 initial
teem 0000000000000 DO0ODOOO 20000.000000000,0000000
ooooooooo.)

gbooobooobooboobooboobo,oboobooboobag,booboobo
bobooboobooooobooooboooboog.

00 4.2 (0000000000) GUOOOO I00000OOOOOOO, felIOOUOOO,
fO GO reduction OO0 OO0 0OOOOCOOOOODOO.

O000000,0000000000 reduction 000000000 O00O0OO0O0ODOODO. OO
0000000000000 0000U0000000UO (DoDOooooooooooooo 1,2
o600 02000).
goo,b0boooooooboobooobo,boooboobooobooooobooooogoo,oon
gboooo.ooo,0o0oboboooooboboooobog.

3000000 Buchberger 000000000000 DOOOOODOOOOO.
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00000 Egr/asir-buch3.txt Buchberger 0000000, 00000
N\ O0O0ecOO0OO0ODOOODODOOOOOO
got puchberger () 00 SO000000, reduction 000
N = length(F); goooboooo,cooooooo.
Pairs = [];
for (I =N-1; I >=0; I--)
for ( J=N-1; J > I; J--) Oooog
Pairs = cons([I,J],Pairs);
G = F;
while ( Pairs !'= [] ) { [218] F=[x-y*z,y-z*x, z-x*yl;
P = car(Pairs); = :
Pairs = cdr(Pairs); [219] G=buchberger(F);
Sp = spolynomial(G[P[0]],G[P[1]11); [x-z*y, -z*x+y, -y*x+z,-x"2+y"2,

Rem = reducti Sp,G); - - ~ - -
em = reduction(Sp,G) —y*x"3+y*x,-x"5+x"3,-x"4+x72,

if ( Rem ) {
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+z72,G);
N++; 3*x72
}
} [221] reduction(x"2+y~2+z"2,
return G; reverse(G));
}
\ /o 3¥x"2

ooo0oO0,0000D0oooog
odoo0ooooooooooooo
O00. O0000DO0 reduction OO0,
oodoooooooooooooooo
ooooo.

00000000 Buchberger OO ODOODODOOOOOOODOODODOO.ODOODOO,000
gboo,booocooooobobob. boboboooooooobobobobo,000on
gbooooboobooboobooooobooon.

1. Pairs 00 1 00000000000O00O.
2. Pairs 00, 0000000000000000.

. 000b0booooo,gbooooobooboooooa.

00000000 [?700000o0ooooog.

Asir 00000000000 gr0000O0DO0OODOOOOOOO,0D00D000O00O0.0B0O0,
0000000000000 000O000Uoog. (OpenXMOOOO Asir00, load("gr"); O
000000000000 00o0ooooooooooooo.)

gr(DO0DO0OOOOO, DO, ODODOO)

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

OO0 00 graded reverse lexicographic order, 1 O graded lexicographic order, 2 00 lexicographic
order O0O. JOOODOOOOOODOODOOOODOO,ODO00O000O0DODO. ODODOOO,
22 +y?—-10 2y—-1 00000000000 y>2 00 lexicographicorder 000000000
oooo.o0oo0o,

(=2t +2% - Ly+a° -z}
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goo.

0 4.9 (00)

1. R=Q[xz,y]/{(x®>+¢y*—1,zy—1)0,QO00000000000000O0O0,0000000
O000.000000 y>a 00 lexicographic order OO0 O 0.

2.7Z/3Z00000000000,RUD0O0O0UDODO. D00UODOOOUODOOOODOO.
00,0000000 initialterm 0 —z,y 000,0000000000000000 10000,
1,:5,332,3:3

O00.0000 RO QOOOODOOOODOOODOOO. ODOUOODO,ROQOUDDOOODOO
000000 4000.0000000,Asr 0000000000 ptruenf OO0O0OODOOO
gooooa.

[713] G = gr([x~2+y~2-1,x*xy-1], [y,x],2)$ h
[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(x"6,G, [y,x],2);
[-1,1]
\_ J
ooooooo,RO00O000DOOCODOO.
1 2 3
1|1z 2 3
x x? x3 2 —1
z? 2?2 —-1| 23—z
x5 -1

gbooaobooaoo,boabooboodan.

0O 4.10 OJ0D0O0ODO buchberger O, Asir 0 gr 000 O000OOOOOO.

[284] F = [-3*x73+4*y~2+(-2%2-3) *y+3%272, (-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)

0oobob0 grO00000DOOO0OO. 000, 000000000000000O0O00000O0DOOO.
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[289] F = [-3*x73+4*y 2+ (-2xz-3) *y+3*z"2, (-8*y-4) xx"2+(2*z+3) *y,
—2%X"2-3%x-2%y " 2+2%z*y-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)

oobooooboob,grdbbobooobob0oOo,0oobb0oobbo0oobboooobboOo, bbb
oo0oo00oooonoobOob. ngr 00000, gr0000ooo,00000O0oOO0ODObDO, OO
obooooo,b0boboboboobooobo. 0oboooooboo,b0bobo0oooooooboooban
O0,00000000000000000Q00OO00O0. 200310000 Asir00 nd- 000000
uboboobOoboooobobooooobooog;

ndgr(0DO00DOO, ODOOOO, OO, 00). OO0DO0OO0DOD0O0O0 gr00 OODOOODOO
ooogoo.

[1039] F = [-3*x"3+4xy~2+(-2%2z-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,z],13,2);

ndv_alloc=4896

[z714+4%2"13+2%x2 12+ 7*z 11+ ... ]

ooooo,00000DOO0DOOO0DOO0ODOOOO0O0O0OO,0D00D0O0O0O000 nd_gr_trace(d
oo0ooo,00000,,1,2) (0000000000000 0O0)0D000DU0OOOOOO.o

4.5 U0O0O0O0O0OOO0OOOOO0O0OO0OOOOOOO0

0000000000
fiX) = =fn(X)=0 (4.1)
(X = (z1,...,2,), fi(X)€Q[X)) 0DDD000D0,0000

I=(f1, s fm) = {01(X)[1(X) + - 4+ gm(X) [ (X) | 9:(X) € Q[X]}

000000000000.1000000000,/0000000000000000,0000
0000D00000000,0000000000000000000.

Q(X]/I0 QOO00000D000000O0 »mO00O00000,I00000000 000,
0000000000000000 mO0000000 (41)00000000000000000
0000 (1,5020 003,30 008 000000000000000).

00000 0000000000000000000000000000000000000 4.1
0000000000 ((1,5030 006 000).

ub 43 000000O0.

1. 70o0p0ooooooD.
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2.10,000000000 I00000000,000 20000, initialterm O z; 000
ooooooobooon.

3.10,0000000000I100000000,000 2;0000, initial term O 2; OO
gbooooooobooo.

000000, 0000000000000 (000000 O0)0UDO0O00o0OUOoOO0DOO.

041171 = (x —yz,y —zx,z—2y) 0 2 >y > > 00000000000O0COOOOO
{22 —2,-2%y+vy,—y*+2%,2—2y} 000 (000DDDODODOOOO). 000OOOO IO00DO
oooooooo.

00 4.7 0000000000 O0OOLOOODODOOOODO.

gb,gbboob,gboboboobooboobo,oboa.

0044 70000000000, GO z1>22>--->2, 00000000000 ID0OCO
oooooog,Go

g1(T1, T2, ) = I‘fl +91,d1—1(I27~-~,$n)If171+"'+g1,0($2,---7$n)
92T,y 2n) = T2 4 oy 1(T3ye e )T g o(T3, e, T)
dn—1 dp—1—1
Gn—1(Tn-1, l‘n) = z,q + gn—l,dn,l—l(xn)xn_l R gn—1,0($n)
gn(Tn) = T+ Gnda1 T+ o

goooboooog.

0000000,00 100000 gu(e,) 00000,000 gp(#n_1,2,) 000000, 2,1 O
000 100000000.000000 gpa(Tn-2,2n_1,7,) 00000,0,000 10000
0000000000,0000000000000000000000.(000000000,0
000000000000 0000000000000000000000. 0000000000
0,0000000000000.)

0412041100000 J00000000.00,22-2=000 z=-1,0,1.
1. z=-1
2 +22=000 y=-1,1. 0000 (x,y,2) = (—1,1,-1),(1, -1, —1).
2. 2=0
2 +22=000 y=0. 0000 (x,9,2) = (0,0,0).
3. z=1
24+ 22=000 y=-1,1. 0000 (x,y,2) = (1,1,1),(=1,—1,1).

0413 0000000 nO0O0O0COO0OO0,000000000000000000000A0
oboooooo,booocobooboooooon.
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gboooooocoooooo,nbO000000COO0O0OO0OO0O0O0. 0000 4500000.
oo0,000 2,30000000000.000000000000,0000 gro000o0O00n
go00oo0oOobo,Asr0000000DOO0O0,0000000DO0C0O00O0O0.ODODOO0ODOOOO
gbooboo,obobooobooboooooobooooboboooobooon:

gi(r1,2n) = @1 —hi(z,)
go(w2, ) = X2 — ha(xy)
gnfl(xnfh -'L'n) = Tp—1 — hnfl(xn>
gn(zn) = ho(xn)

000 shapebase 000O. O0O0O0OO0OOO, gu(z,) =00000000,0000000000
ooooo.

0 4.14 O000OOD0OO0O00OODO shapebase 000 O0O0O0OO0DOO, shapebase D0 O0O0O0OO0O0O
000oooooooooo.

100000000, pari(roots,Poly) JOOOO0O. 0000, pari(roots,x™3-1) 0O
»¥»-1=00(00)000000000. 000,

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

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

ooooboo0,pari DOOOO0OOOOODOOOOODO.
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[826] load("katsura");
1

[831] katsura(7);

[u0+2%u7+2%ub+2%uS+2%ud+2%*u3+2%u2+2*ul-1,
2*ub*u0+2*ul*u7-ub+2*ul*ub+2*u2*ud+ud3-2,
2*ub*u0+2*u2*u7+2*ul*ub-ub+2*ul*ud+2*u2*u3,
2xud*u0+2*ud*u7+2*u2*ub+2*xul*ub-ud+2*ul*ud+u2°2,
2*%u3*u0+2¥ud*u7+2*ud*ub+2*u2*ub+2*xul*ud-ud+2*ul*u2,
2*u2*u0+2*ub*u7+2*ud*ub+2*xud*ub+2*u2*ud+2*ul*ud-u2+ul~2,
2¥ul*u0+2*ub*u7+2*ub*ub+2*ud*ub+2*ud*ud+2*u2*u3+2*ul*u2-ul,
U0~ 2-u0+2*u7 " 2+2%u6 " 2+2%ub " 2+2%ud " 2+2+u3"2+2*u2"2+2%ul1"2]

’Knoppix/MathDDDDDD:DEIDD :n=700 katsuraOOOOO.wo OO w7 OOODOO.

a N

05 T T T T T T T
"tmp/gnuplot-data-tmp.9711.t"  +
04 b
+
03 _
0.2 v b
+ R
01 * . 4 o o T
+ + 7t TR
L o Lo+ +
0 $+ b b R S E
+ + + ++ j: + ++ - * +
01k . + # gt N + o+ 4
+ + +++ *
02 - -
-03 | b
+
-04 + -
+
_05 | | | | | | | |
-0.4 0.3 -0.2 0.1 0 0.1 0.2 0.3 0.4 0.5

L . . : . : . : )

’KnoppiX/MathDDDDDD:DDDD cn=700 katsura OO0 O000O00O00O0OO w0

Todo: OO0O0OOODOOOOOO. OD0,00000000000000. Todo: asir 0O0ODO.
Ask Noro.

O0: Buchberger 0000000000 ODOOO.

00:000000.0000 (Todo)

Knoppix/math 00, 000000 visual Buchberger 00 O0O0O0OO0O.

4.6 U0O0OUOOODOOOOOOOOOOUOOObOOOOO

4.6.1 Lorentz OO

Lorentz 00000000 DOO0OOOOOODOO.
Egr/a-lorentz.txt
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4 N

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

F=[-A*pl+Axp2, -pl*p3+B*pl-p2, pl*p2-C*p3];
V=[p1,p2,p3];

G=hgr (F, [p1,p2,p31,0);

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

L=tolex(G,V,0,V); /* tolex does not coeff like 2/3 */
P=minipoly(G,V,0,p3,t);

LG = tolex_gsl(G,V,0,V);
end$

N /

4.6.2 0OD0OUO0OOO0OOOOOO

0000000000000000000000U0oO00 3 oooooooUooooooo
OO0O0O00O0. Egr/parter2.rr
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/* parter.rr 0 bug 0 fix cf. parger-bug.txt
00000000 i10000000000.

0000 gr OOOOOOOODODOODODO

to_lex
to_lex_gsl (generalized shape lemma)
minpoly O .

*/

/ OO00000 =/
ord([u_1,a,d])$
pari(allocatemem,1076)$
Glib_math_coordinate=1$

/* Reaction diffusion equation.
goo0o, booooooooo

u_t =du_xx + a(l-u) u,

u(t,0)=u(t,1) = 0, @Weumann OO0 . ==> Neumann 0O OO00O0O00O.)

Mimura, 00000000000 OOO. [DO0O0OQOOOOOO]

v 00O 000 o<=u<=1000000000.

Parter, S.V., Mildly nonlinear elliptic partial differential equations and

their numerical solutions, I, Numer. Math., 7 (1965), 338--366.
[000D000D00D0.wi=00 0D0O0OD0O0OOODOOODOODOOODOO.
Mimura, p.60

a =xi_1, xi_1= (4d/h"2)*sin"2(h*pi/2) 0000 . a > xi_1 0000

]
*/

/* d u_xx + a(l-u) uw=0, [0,1] O N+1 JOO0ODOOODOODOOODO.
ul, ..., u NOOOOO NOOOOOO.
*/
def parter(N) {
H=1/(N+1);
Eq=1[1;
v=1[1;
for (I=N; I >=1; I--) {
U0 = util_v("u", [I-1]);
U1l = util_v("u", [I]);
U2 = util_v("u", [I+1]);
if (I==1) U0 = 0;
if (I==N) U2 = O;
Eq = cons( d*(UO - 2xU1+U2) + HxH*a*(1-U1)*Ul, Eq);
V = cons(U1,V);

}
return [Eq,V];
}

/* Bifurcation value of a. */
def bif(N) {

H=1/(N+1);

return (4xd/H"2)*sin(H*@pi/2)"2;
}

/* Return the shape base of Parter’s system. */
def parter_shape(N) {
Eqs = newvect(N+2);
H=1/(N+1);
/* u_i = Eqs[i] 0O000O. Egs[i] O w1 OOOOO0O0O0O. */

/* 000 u_{N+1} = 0 OO0, Egs[N+1] = 0 0 w1 OOOOOOO. %/

Egs[1] = util_v("u",[1]);
for (I=1; I<=N; I++) {
U0 = util_v("u",[I-1]1);
Ul = util_v("u", [I]);
if (I == 1) U0=0;
U2 = 2xU1-U0 - (H"2/d)*a*Ul*(1-Ul);
if (I !'= 1) U2 = subst(U2,U0,Eqs[I-11);
U2 = subst(U2,U1,Eqs[I]);
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4.6.3 0U0O0O,20000000000

(39)00000000000000. Egr/pps-alg.rr
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-

import ("names.rr");
ord([u_1,a,d])$
pari(allocatemem,1078)$
Glib_math_coordinate=1$

extern ShapeU$
extern ShapeV$
extern ShapeRule$
extern ShapeRule2$
extern ShapeRootU $
extern ShapeRootV $

ShapeRule=[]$
ShapeRule2=[[u_0,5], [u_1,5], [u_2,5], [u_3,5], [u_4,5], [u,5],

[v_0,10],[v_1,10], [v_2,10], [v_3,10], [v_4,10], [v,10]]1$

/* cf. this04/misc-2004/A1/reaction-diff/parter.rr
*/

/* [0,11/(N+1)
d_l1uw’”+ (f_1(wu-kuvwv) =
d_2 v’? + (-f_2(v) v+ k uvw)
where
£f_1(z) = (1/9)*(35+16%z-z"2),
f_2(z) = 1+(2/5)*z,
0<= x <=5,
k=1, d_2 = 4.

0,
=0,

u’ (0)=v’(0)=0, u’(5)=v’(5)=0.

d_1=1/20
*/
def pps(N) {
H = 5/(N+1); D_1 = 1/20; D_2=4; K=1;

Eq=1[1;

v=1_[1;

for (I=N; I >=1; I--) {
U0 = util_v("u",[I-11); Ul = util_v("u",[I]);
VO = util_v("v",[I-1]); Vi = util_v("v",[I]);

if (I==1) {UO = U1; VO=V1i;}
if (I==N) {U2 = U1; V2=V1i;}

U2 = util_v("u", [I+1]1);
V2 = util_v("v", [I+1]);

Eq = cons( D_1%(U0 - 2xU1+U2) + H"2%((1/9)*(35+16%U1-U1"2)*U1-K*U1*V1),

Eq);
Eq = cons( D_2%(V0-2*V1+V2) + H"2%(-(1+(2/5)*V1)*V1
Eq);
V = cons(U1,V); V=cons (V1,V);
}
return [Eq,V];

}

def q_pps(N) {
H = 5/(N+1); D_1 = 1/20; D_2=4; K=1;

Eq=1[1;

v=1"[1;

for (I=N; I >=1; I--) {
U0 = util_v("u",[I-11); Ul = util_v("u",[I1);
VO = util_v("v",[I-1]1); Vi = util_v("v",[I]);

if (I==1) {UO = U1; VO=V1i;}
if (I==N) {U2 = U1; V2=Vi;}

+K*xU1%V1),

/* in parter.rr H should be H"2. BUG. */

U2 = util_v("u", [I+1]1);
V2 = util_v("v",[I+1]);

El = ¢ d_1*(u0 - 2*ul+u2) + h~2*x((1/9)*(35+16*ul-ul~2)*ul-k*ul*vil);

E2 = ¢ d_2%(v0-2*v1i+v2) + h™2%(-(1+(2/5)*v1)*vl
Rule=[[d_1,D_1],[d_2,D_2], [h,H], [k,1],

[w0,U0], [u1,U1], [u2,02],

[vo,vo], [v1,Vv1], [v2,V2]];
El = base_replace(E1,Rule);
E2 = base_replace(E2,Rule);
print(print_input_form(E1));
print(print_input_form(E2));
Eq = cons( eval_quote(El),
Eq = cons( eval_quote(E2),
V = cons(U1,V);

Eq);
Eq);
V=cons(V1,V);

}

return [Eq,V];

+k*ul*vi);

/* in parter.rr H should be H"2. BUG. */
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Todo: fluid2d.rr (DOO0OOOO0OO)
Egr/maple-gb-bug.ml

with(Groebner) ;
m:=97452854854746212320445646827155072571256282663201848050494021350236049721601900922496934101752[7603914979380465313787 2

B:=[c+m,c]:
g:=Basis(B,tdeg(c));

Todo: Singular, maple 11 (SALSA) O0O.
[8]: D0000C0CO0OO0OOOOUOOOOOO.
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050 000000 Tropical Geometry

goo0booobogoDd: R, 4ti2, cU0, Asir, gfan, polymake, sml
Todo: video://korea-tropical 0 000000000000 OO. 000000 O0OOOOOO.

5.1 000000 Tropical zero set

Normal fan OO0 OO0 OOOO.
Todo: polymake DO ODOOODOO.
New(f) DUDODOOOOOOOOOOOOOOOOOO.

0 5.1 00000000000,00 facet0000O0ODOODODDDODO.

Polymake

polymake OO, 000000000000OCCOCOODODOOOOOOOO0OO0.DOOO0O0O 3=1
o00D0o0o00.0000000D0 p-convo.txt JOO. Et/p-convO.txt

OINTS

i s

INT
00
20
03
11

polymake p-convO.txt FACETS

0000O000000,00000000 (0000000 p-dim.txt) Et/p-conv.txt

_application polytope
_version 2.2
_type RationalPolytope

OINTS

i

I
0
2
0
1

= wooH

FACETS
010
3 -3/2 -1
001

AFFINE_HULL

goo.
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O00000000000000.200000. Edelsbruner O coloring algorithm [?]. G.Ziegler
00 [21VOOO HOOOOO. Fourier-Motzkin algorithm. CDD 0O O0O0O (3] 0000000
goooo.

Todo: OO DOOODODO.

O0000. 00000000 p-dim.txt OO0O. Not found : @Qcode p-dim0.txt

polymake p-dim.txt DIM

O0O00DO0oO0oO00D,00D000000 Et/p-dim.txt

_application polytope
_version 2.2
_type RationalPolytope
POINTS
1003
1203
1033
1113
DIM
2
goo.

Todo: volume OO .

Todo: gfan OO OO OOOODO.

gfan O O initial term 0 weight 0 exponent 00 000000000000 O. OO0OO0OOOO
gooooobo0oobooboooboooo.

0 5.2 00000 running example 0 O 0O
I = (x1+x2+ x3)
O tropical zeroset 0 gfan OO O OODOODO.
0000000 (t3.txt) Et/t3.txt

[{a+b+c} )

00000000000 tropical zeroset 00D OODOODO.
glan000O0O. Et/t3.sh

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

00 Et/t3-out.txt
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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 cones:
{

{0},

{1},

{23}

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

F-vector:

(3)

N /
obooobOon 300 ray0QoQO.

5.2 U0O0OOOODOODOOO

053 00000000000 normalfan 0000000000000,

(0,0,0),(2,0,0), (1,1,0), (0,3,0), (5,5,5), (0,0, 1)

gfan

Et/g-n.txt

(:{1+a‘2+a*b+b‘3+a*b*c+c} ::)

0000000 Et/g-n.sh

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

I = (1’1 +£L’2 +£L’3,CC2 +2(E3)

O Grobner fan O OO0 0O00O. OOOOOODO.

gfan

000000 Et/g-12.txt
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C{a+b+c,b+2*c} )

00000000 (g-12.xfig00000000. 000O7) Et/g-12.sh

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

xig 00000000, xfigd0O0O0O0O0O0OO.
00000000000000000000. (AJensen 00000000 0O0O0O0) Et/sym.txt

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

Et/g-sym.sh

gfan <sym.txt | gfan_render >sym.xfig J

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

kan/sm1l

Kan/sml O asir 0000000000000 (ODOUOO0OO). Kan/sml 00 /usr/local/OpenXM/1ib/sml/gfan.sml
oboooboooooboobooooo,obon.
sml OJO0dooooog,

(gfan.sml) run ;

cone.sample ;

(00 sm1 OO0 OO0 token 000D O0O0O0OO0O ; OOODOOOUODOOODO)OOOOOO,
1-simplex x 2-simplex 0 00 0O O affine toric variety

I = (a?lil‘gj — X122 ‘ 1< <j < 3)

O Grobner fan OO0OOOOODODODDODO.

O00000: cone.sample2 000 y 0 y— (z—1)2 00000 Bernstein-Sato 00000000
O000000000000000 local Grébner fan 0000000000 0OO.

gtan 00 000000O0O0O0O0O0OO.

0O 5.5
I = (z1+ z2 + 3,29 + 223)

O Grobner fan OO OO DO.

Et/s-12.smi
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[(parse) (gfan.sml) pushfile] extension
/mytry {

woooo

cone.load.cohom

/cone.ckmFlip 1 def

% 000000 (OO0 D
% List of variables
/cone.vlist [(a) (b) (c)
(Da) (Db) (Dc) (h)] def

%» 00ooog @O 2)
/cone.vv (a,b,c) def

%»3 00000 33000.

/cone.parametrizeWeightSpace {
3 3 parametrizeSmallFan

} def

% 0000000000000 000000000000
/cone.type 2 def
/cone.local O def
/cone.w_start
null
def
/cone.h0 1 def

% 00000000
/cone. input
[
(a+b+c)
(b +2c)
]
def

% 000000000000000DO000O00O00DO0O.
/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

gooobooob s-12.sm1 00000,sm1 000000000,

(s-12.sml1) run ;

mytry ;

ocoooooog.
D-00000000O000 fan 0000000 DODO0OOOO0OO0OO kan/sml O0O0O00O0OO.
Todo: D-module 000 x2y2.sml1 O00O0.
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5.3 tropical geometry

gfan O O initial term O weight 0 exponent 000000000000 O00O. O00O0OOO0ODO
gboooboooobooboooooa.

0 5.6
I=(z1+ 22+ 23+ 24,2 + 223 + 324)

O tropical zero set.

gfan 000000000 0OO0. 0000000000000 (t42.txt) Et/t42.txt

({a+b+c+d,b+2*c+3*d} )

00000000000 tropical zeroset 00O OOOODO.
gfanO0O00O0. Et/t42.sh

(::gfan_tropicalstartingcone <t42.txt | gfan_tropicaltraverse >t42-out.txt :j

OO0 Et/t42-out.txt

4 N

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:
{
0: (-1,0,0,0),
1: (0,-1,0,0),
2: (1,1,1,0),
3: (0,0,-1,0)}
Printing index list for dimension 1 cones:
{
{0},
{1},
{2},
{3}
Number of dimension 1 cones incident to each ray:
(1,1,1,1)
F-vector:
\(4) )

Homogenity space O (1,1,1,1) 000, (1,1,1,1) 0000000000000000 weight O
00.¢>0,peROOO

q((-1,0,0,0) +p=(1,1,1,1
g((0,-1,0,0) +p* (1,1,1,1
((1,1,1,0)+p*(1,1,1,1

0) £ px(1,1,1,1

)
)
)
,1,1,1))

q((0,

+p*
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0 4 00 tropical variety 000000 cone OO0
0000 w=(1,1,1,0) 00,

I=(z1+ 22+ 35+ 24,22 + 223 + 324)
O reduced Grobmner basis 0 =, OO0 0000
G =[r1 — 23 — 224,22 + 223 + 314)
ooo.

in,(I) = (z1 — z3, 22 + 223)

gboooooboooooobooon.
OO00D0DO gfan 00O, tropical zeroset 0000 1000000 abort OOOOOOOOODOO
oo.

O 5.7 gfan 00000 doc/example 000 grassmann2 5 00000000,

Et/grassmann2x5.txt

a I

{
bf-ah-ce,
bg-ai-de,

N )
(m+1)xn000000. dy,...,im,js 0000000000000000 p,,. o000
O, Plicker 00000

im Ik

m—+1

k
D U it P s = O
k=0

oooo.
00000 m=1,n=5000. 0000 asir 00O00D0OOCO0ODODOOODOOOODOOODO
O, Et/asir-plucker.txt

plucker_relation([1],[2,3,4]);
plucker_relation([1],[2,3,5]);
plucker_relation([2], [3,4,5]);

oooooog.

gfan 00000 Plucker 000000, (3)=10000 100000.10-30 7000 variety
gogd.

00000000000 0,000000 500000, tropical zeroset 00000000 20
oooo.

Grassmannian [0 tropical 0000000 OODOOQODO, 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 00 O 0O 0O O O phylogenetic tree O 0 O
eraph 0000000 OO0OODOOOODO.
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O0:000000000000000000000000C000. 0000 gfanO GeeO00O0O
ooooooooo.
0000000000: (2,5) Grassmann 0 Appell 0 20000000 FRO000O00.
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5.4 Toric variety

OO0000 toricvariety OO O OO00O0OD0O0OO0OO0O0OODOODO0OO0O0OODOODOO Macaulay O
4i20000000000000000000.

Macaulay2 00O OO0 D-O0O0DOOCOOOOOOOODOOCOOOOOOODODOOOOOOOOO
goooo.

5.4.1 Macaulay2 00O 0O

OO0 Macaulya2 00O 000000000 DOOOODOO.
Macaulay OO0 00000000, 00000000000D0CO00DODOOODO. OO0OO0OODO
ooooboooooooobon.

058 +,-,x,/,"00000000,000,000,00,00.0000,
2% (3+574)

00000023+5Y)000000000.

Us59 b000buooboooboobbobooboda.boobgooobg.

\
i3 : R = QQ[t,x,y,z]
o3 =R
03 : PolynomialRing

%

OO0 R : PolynomialRing [ RO PolynomialRing DO D OODOOOOOOODOOODOO.R
SUOO0O0O0DO0 RO PolynomialRing OO0OO0O0OO0OO. OO0O0O0 Macaulay 200 OO0 &
0000000000000 0DO00DO00. ROODOOOOODOO0O0O, describe(R) OO0
describe ROOUOOOODOO.

OO0 Macaulay 2 00,00 & 0000,0 : OOO0ODOOOOODODOOODO,000O
ooooooooooooooooooo.
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//16 : f=x-t"2 \\
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
N J
ooooo ..

O 510 0000ODODOOOOODODO f,g,h00¢t00D0DOCOO0O0O0.000 ¢tO00O000ODODO 10,
uboboobooo obooboobOoooobobooooboooooon.
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4 N

i12 : R = QQ[t,x,y,z, Weights => {{1,0,0,0}}]

012 = R

012 : PolynomialRing

i13 : f=x-t72; g=y-t~3; h=z-t74;

i16 : curve=ideal(f,g,h)

2 3 4

016 = ideal (-t +x, -t +y, -t + z)

016 : Ideal of R

i17 : gb(curve)

0l7 = | y2-xz x2-z tz-xy ty-x2 tx-y t2-x |

017 : GroebnerBasis

J

gbooaobooaoooooaon

y:—xz,a® — 2

t:tooooobooooooboo,oboobooboo

..gooobooo

OO0 Macaulay2 DO OO ODO0ODOOOOODOOOODOOOODOODOODOOODOOO

go.

0 5.11 00 curve I (Krull) DOOO0ODOO.

i18 :

018

i19 :

ol9

dim curve
1

degree curve
4

OO0 O0 dim curve 0 dim(curve) DOODOOOO. OO OO degree curve [ degree(curve)
ooooooo.

U 5.12 J0000ob0ooboboobooouoboooboooooooooboo.obooboooao
gboboobOoboooobobooooobooboooooboooooa.
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4 N

i20 : S8=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 OOOD. betti 000 0O0O00D00ODO...000000O

5.4.2 Macaulay2 000000000000 O0OOO

Todo: OO OOODOODO toricideal O initial D00 OO0O0OOO0DOODO.
O0: 00 2007/knx/st.pdf [12) D000O0O0O0ODOOO.

00000 542000000 500000.00 500000000 12340000,00 5
o0o0oooo (1,1,1,1,0)00000000000O0O0O0O00OOOO.

Yo
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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}9 {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

\_ )
o0 a,b,c,d,e 000000 1,23450000000. 0 RO0ODO toricIdeal OOODOOO
oooooo.
00000 triangulate.m2! 0 M.Stillman, B.Sturmfels, R.Thomas ?? 0000000000
00 affine toric 00000000000 0ODOOODO. Et/m2-toric.txt

-- 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 = (4) -> (
n := #(A_0);
R = QQ[vars(0..n-1), Degrees=>transpose A, MonomialSize=>16];
B := transpose LLL syz matrix A;
J := ideal apply(entries B, b-> toBinomial(b,R));
scan(gens ring J, f -> J = saturate(J,f));
J )
\ J

gboooooobooboobooboon.

00 Macaulay 09.95 00 000000000000 00000O0O0OOO00O0O. 0.9.95 000000000
load ("LLL.m2%); OO00ODODO. OOOO0 LLL O00O0ODOO0OO0ODODOOO loadPackage(LLLBases); 00O O0DO0O0O
oo.
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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 ringd0OD00OOO.
2 32 4
011 = ideal (b*c - e , ad - b*xe )
011l : Ideal of R2
i17 : M=monomialIldeal I2 -- MO I20 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 : Monomialldeal of R2
i20 : primaryDecomposition MM --MM OO0 O0O00O0OO0O0OOOOOOOOO
020 = {monomialldeal (a, b), monomialldeal (a, c), monomialldeal (b, d),
monomialIldeal (c, d)}
\\020 : List )

00, (e,b) 00000 (c,dye), 00000000000 (3,4,5),
00, (a,c) 00000 (bde), 00000000000 (2,4,5),
00, (bd) 00000 (a,c,e), 00000000000 (1,3,5),
00, (,d) 00000 (a,be), 00000000000 (1,2,5)000. 00000000000
5420000000000000000000000000000.



5.4. Toric variety 127

00 5.1 Voronoi 00 00 (xy) 0000 22442 00000000000 Dual 000. Knop-
pix/math icms2006 DVD2 0 0 O DEpthLaunay 00O Voronoi 00 M2 000D 0O0D0OO00O0O0OO
oooog.

’DDDDDDDDDDDDDDDDDDDD.DDD:2007—05—01 goooooo.

5.4.3 UU0O0OOOOOOODLDOOOOOOODOOO0

Knoppix/Math 00 0000000000000 0OO0OO0O0OO0OO0OOO0OOO0OOO. OOoOO
obooooooboooooobon.

54.4 0000

0000 Qz,y,2]0 0000 10,y 0000 5, 0000 0000000000OO0OOO
oo.
Macaulay2 00O

[ QQ[x,y,z,Weights==>{{10,5,0}}] ]

Singular 0 O
Risa/Asir 00O

[1153] Opt=[["v", [x,y,z]], ["order",[[x,10,y,5111];
[[v,[x,y,z]], [order,[[x,10,y,5111];
[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);

goboboboooooooooooobob o000 oooo, 000D oOoOoOoooon
goooo.
Kan/sml 00O

[(x,y,2) ring_of_polynomials [[(x) 10 (y) 5 (z) 0]] weight_vector 0]

define_ring

normal form 000

Macaulay2 0O 9% , Risa/Asir 00O true_nf, Kan/sml 00 reduction , Singular 00 ...
goooboooboooo

Toric 000 Grobner fan OO0 00000

asir-contrib O tigers 00O 0.
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5.4.5 4ti2

4ti2 0 toricideal 000D OO0 ODOOOOOOOOOOO. (localization O saturation 0 00O

O000O0o0oO0oUooooooooo??)
g 5.13

0000000 Et/2x2.txt

O R P, W
O R
O = O
= O O

row column 3 4

go

groebner 2x2.txt

ooo,2x2.txt.gro0000000 ODOOOOOOO.

Et/2x2.txt.gro

14
-1 1 1-1

oodoooooo.
-111-1 0 m%xi—x%xélﬂl][l.
Todo: Et/4ti2 E(2,5) O O.
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5.5 Feasible set OO OO0

5.5.1 Toric variety 00O 0000000

’DDDDDDDDDDDDDDDDDDDD.DDD:2007—5—1 U000 random sampling OO UOOOONO

5.5.2 Codon ODODOOOOO

Todo: DOODOODOOOOODOODO.

00 5.1 w(i— k)OO0 0000 k000000 OOO.O0O00OO

w(i — k) exp (— k?’ ) — w(k — i) exp (—;;’“T) (5.1)

obooooOobo,00b0cobo0oboooobooboooooboooooon.

oo0.00000o0o000booog0,0000 00000 N;ODOOO0DOODO. 0000000
000000000000. 0000000 k00000000000 w(i— k)N, 000,0
0O kO00:;00000000000wk—oN,O000O.000000

Ey
exp | —
- e (ST
€Xp <_kBi’T) !

O00. Ny/N; O0000000000000000O0O00O00. 0000000000 (00
k0000000000, k00¢0000000000O. 00O Ng/N; 0DODODOO. Ni/N;
oooobooooboooooooon.

000 00000000000000,000 Ny/N; 0000000000 00O0.

00 (51) 0000000 w(k — k) DO0O0OO0ODOOOO. DDOOOOODOOOOOOO.
Metropolis 000 Ep,— FE, <000 1, Ey, — E; >000

E, - E;
o [ Br—Ei
eXPp kpT
O0D.00000 (5.1)0000.

gdoooooboooboobooobooouobouoooobo. Doboboobuoobuoooboo
goooaa.
o(x)= > lx’c, K=kl k! (5.2)
Ak=p,k;>0
000 A0 OO A=(,2),n=2000.0000 =600
xoy?) x2y2 x4y1 :UGyO

®=Tnr t o Y oo

O00. p000000000000000C00O0O0OOO0OO. 000 @(@)/1)000 z=1
000000000000 00000. 0000000, o« 00000000 Metropolise OO
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gbooooooo,0b0o0b0. 00oo0obobooooooboobo. ooobooooobooooon
00.00000000000 FOOOO. 000000000 Phig(x)/Phig(l)000. 000

k
x
Pp(r) = Z T (5.3)
k€ E,Ak=p0,ki>0
obOd. oooooobooboboooooboobobooooobooboboooooo. ooooo
gd

gogoooooo
Ck.’Ek
k!

D(cp;x) =
Ak=p,k;>0
0000, o(e;2)/®(x) D0 DOD0O0OO0D0OU0DOO0OOOODOOOOOODOOOOOOOOOO. O
0000000000,000000000, ®p(e;2)/®(x) D0000O000O00O0OOO. OOOO
oon

(5.4)

gboooo 51 000000000000. metrol.rr:histgram. metrol.rr:test_hist
00000 5.2 0000000000000000C. metrol.rr:gl metrol.rr:test_gl
o00ooooooooooo?

O0O000 5.3 metropolisDO0OOOOO0OOOODOO. metrol.rr:g2t metrol.rr:test_g2t

gddboodouoooouoboo. ooooboooooboooo.
. 200000000 -2 g2 +oo 42
Metropolis 000 0000000O0. 0000 STOOOOO0D O e ®de/ [ e ™ dx

ooooboooobo.oobooobooboo
O0:mpi(); OO0OO0D0OOOO0D,0000000 MetropoliseJOODDOO.
00000o0o0o0ooo v/~ 00,000000000000000007

Integrate[Exp[-x~2],{x,-Infty,Inftyl}]

Todo: tobe continued.
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New York 1995)

Komei Fukuda cdd Home Page (http://www.ifor.math.ethz.ch/~fukuda/cdd_home/cdd.html)
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David Speyer, Bernd Sturmfels, The Tropical Grassmannian,
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K.Fukuda, A.Jensen, R.Thomas, Computing Grébner fans, math.AC/0509544

T.Bogart, A.Jensen, D.Bayer, B.Sturmfels, R.Thomas, Computing tropical varieties,
math.AC/0507563

J.Richter-Gebert,  B.Sturmfels, T.Theobald, First steps in tropical geometry,
math.AG/0306366

Grigory Mikhalkin, Tropical geometry and its applications, math.AG/0601041
Walker, Algebraic curves, 1950.

B.Sturmfels, Grobner bases of toric varieties, Tohoku Mathematical Journal, 43, (1991), 249—
261.
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OO000D0O0o00o0oDOoo0oO0oo0n. phe, PHoM.

6.1 Newton[]

Asir000000 0000 2(2005) DO00O0oOoOooO.
Todo: 0000 quasi-newton method 0 PDE OOO.

6.2 UD0O0OOOOOOO100000LD0O0OOO

gooogno

2"+ ap_12" V4 caiz 4+ ag =0

O000000000b00b0o0nbD. Newton OO0OO0O0D0OO0O0OD0OOO0OOODOOODOODOODOO
goo0oooOoopooO0o0ooo0oOooOooOoOooDoO?0DOOO0O0OD 200000000000
gobooboooobooboooobobooog.

F(t,z) = 2" + tap,_12" ' + - tarz 4+ ag = 0

000.0000 F(0,z)=a"4a 000, F(1,2)=000000000000.0 0 ¢+000
000. Ft,z(t)) 0 t000000. 000,

2'nz 4 (@, 12" Ftan, 12’ (n — D" ) + - (ayx Ftapx’) =0

000.00000 () 0000000000000O0O. 00000000 O0. DoO0OoOO

n—1
, Ap—1T + -+ a1z
t) = — 6.1
v =y tan_1(n— 1)an=2+ - +ta (6.1)

oob00d.¢t=00000000000 z2"+4+a,=000000.00000000000000¢0
gbobooobobot¢+t=000000000000t=100000000.

000000 6.1 (lO0OOU0ODOOOODOOOODN)

l.t=a000 2() 000000000000,0 (6.1)0 Chapter 22 0000000000
00 t=a+h (h0000000)000 z(e+h)000000D0.

2. Chapter 27?2 00000 Newton 00000 z(a+h) 00000000000 0O0O0. 1000
gooo.
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0000000000000, 2*-22+2-8=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=4
P = Q+1.0;
while (!'( (Q-P > -Epsilon) &&
(Q-P < Epsilon))) {
P=0Q;
print(Q);
0 = P-(P"3-P 2%xT+P*xT-Cc) / (3%xP~2-2%xP*T+P) :
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00000 F(a,t) =23 —2?+t+2xt—-8000000. () 000000000

d—m:(xQ—x)/(3x2—2xt+t)
dt
O00.00 homot() 000D0DOO0O0DOOO.Xs 0O F(z,0)=2>-8=000000000.0
0 homot aux(Xs) 000 O000O0ODO0 6.1 00000000000O0O0ODO.
X1 = XO+H*((X072-X0)/(3%X0"2-2*X0xT+T)); 000000 DOO0DODOOODOOOO. O
O newton_aux(X1,T) O F(z,t)=0,t=TO00000 X1 00000000 Newton JOOODO
gaad.

00 6.1 (1) 00000000 F(e,t)=0000 t€(0,1]00000000000000000
0000000, gibOO0O.
(2)0000000000000000000000000000000.

0000000000000000000.00000 (6.1) 000 na" ! +ta,_1(n—1)z" 2+
.+te; 000 00000000000000000000000000000. 000 F(z,t) =0
000000000000.0000000000000000000,000000000000
00000000000000. 00000000000000000000000000000
000000000000000000000000000.00000000000000000
000.000000000 A00000000000000000000000000000.

00 62 000000000000 F(o,t)=000000000.

6.3 Numerical Homotopy [

Birk-Sturmfels 0000000000 . Todo:
Todo: OOOOODOOODOODO.
Todo: Eh?? phe OO O DOO.
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6.4 SOSOUOO0OOOOOOOO

0000 JLasserre OO0 [1] “Global optimization with polynomials and the problem of mo-
ments” 000 (modulo semi-definite programming) 0000000000000 SOSOOOOO
goooooboooobo,bobobobo0obobooobobDoobobobooobobobooo
aoo.

p(z) 0 n0O0O ay,...,2, D000000DO,(POnO0000000DOOOOOOOODO.?)

PR")O R*"O000,00000000000000000.0000,46(x1—a1)dz; 000 aq
0000000 [y f(21)8(x1 —ar)de; = f(e;) 000000000000,0000000000
0000000.00 «0 R*"O0O0O00O00O0 §(z—a)dr =06(x1 — ay)dry - 0(x, — ap)dx, 00
ogoooooooooooao.

gooon

Py = mityepmey [ pla)n(da) (6.2)

P — p* := mingcrnp(x) (6.3)

ooooo.
000000 p*r 0000000000000 O0O0O00. 0000 p(x)>p 00000,

[ptemtan) = [ putde) =" [ ntda) =p°

000. 000 infP>p*. 00 (63) 000000 z0 2*0000,pu=46x—2%)dz 0000,
[p(x)p=p*000.000 infP<p*00O0.
00,p000000eNyO0000D0DOO

Yo = /xau(dx) (6.4)

000o0o0. o000 a*=2---22» 000.

00 n=20000.00 M,;(y) 0i+1x7+1000,00 (p,q) 00 (OO0 0O0DOODO
00000000 yyj—p—qp-q 0O00000D0000. 00 M;;(yy DO0O0OO0DO0DO0OOODOOO
Oo0O00. Prog/mml.rr

4 N
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]=util_v("y", [I+J-P-Q,P+Q]);
}
}

return(M);

}

end$

oooooo mij1,1) 00000..000.
oo M,(yyCOOOODOOOUOOO 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=Ix(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+III[P+JJ] = TIII]1[JJI;
}
}
}
}

return (A);

end$

J

00 mm(2) O00OOO..000. M,(y)d ?x?2000000000.
0000000000000 positive semidefinite 00 0000000. mOO000000 p(z),
g(zxy OO s(m) D0O00O0OOOO. p,¢g00O0O0O0O

(4(), p(a)) = / o(@)p(a)u(dz)

O00000. 000 positive semidefinite D0 0. p(z),q(z) DCOO0OO000O0O0O0O000O0O s(m)
0000000 pq 00000000, (g),p)) = ¢TMu(y)p 00000, 000 My(y) O
positive semidefinite 1000 00. 0000 M,(y)=0000. M,(y) 00000 000000,
positive definite D 00000, M, (y) DODO0O0O0OODO.

00 p(z) D0ODD0O0OODOOOOQO semi-definite programming 00 000 O (relaxiation) O O O
ub.00b00o0ocoobooboobooboooob0obo0o,00b00obobobooboobooooboOobn
ggoooooo.

p(z) 0000UOO0 2n 00000000, p(z) 0000000000 O0OO. DOODOOOOO,
OO0 LMIODOOO (PSD — positive semidefinite 00000 ) 0000. (LMIOOO?)

Q — inf, Zpaym My (y) =0 (6.5)
god
Q — infy Zpayou Z yozBoc - _BO (66)
o a#0

oobo B, O B,oOooooobooooooboobooooD,200,m=10000000000
gooooa.

Yo,0 Y10 Yo,1
Y10 Y20 Yi,1
Yo,1 Y11 Yo,2

1 00 01 0 0 01
= w,o0|0 0 Of+yi0]1 0 O +y,:1{0 0 0]+
0 0 0 0 0 0 100
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00 0 00 0 000
Yoo |0 1 0] +wi [0 0 1| +52][0 0 0
000 010 00 1

= 40,0B0,0 + y1,0B81,0 + ¥0,1B0,1 + Y2,0B82,0 + y1,181,1 + ¥0,2B80,2

O00: 000O0O0O00O. 0000000 B, O TgXOO0OOOO, print tex foom 000000
ooooboo.oboooooooooboooono.
0000o00o00ooooooooo.(Dooooog?)

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)=z12+22 000
goddooooooooooooobooobooooooo. ooboobooooooooan.

00 6.1 [1, Theorem 3.2/ p(x) OO0 DO0O0D0O0ODO0O0ODO p*000000. 0000 p(zx) —p*
O 505, 000000 uDO0O00

p(z) —p* = Z gi(x)? (6.8)

O000o000, minQ=minP=p*000. 0000000000D00CCO0OOOODODO. OO
0O X00O0000 del Q- O0ODCOOO,

X =Y aq’ (6.9)
i=1

O000.000 ;0 () 000000000 D0OO. O0O0OD0O0,X 000000000000
oooon ¢ obooog.

00: 00000 p(a)—p* = (X, My,(y)), 000000000. (n=m=2000000000
0000000000, X,Mu,(y) 0 3x300000.) Mu(y) =3 2°Be 000, (X, Ba)t = pa,
a#0000 X(1,1)=—p* 000. 000 Q0 XOODODOO feasible 000. 0000 X O
QUOOD0D00000,000

p* < supQ”* (6.10)

ooo.
2*0 p() 00000000 2000. 0000 ¢* = (2f,...,2%,(23)2,...)0000,Q0 y*
00000 feasible 100. 0000 X0 QOOO0O0D00000,000

infQ > p* (6.11)

O00.000 (6.11) 000 (6.10)00 p* 0000000000, nfQ=supQ*000. 000
y* 000 X OOOOooboooooooobo.og,y*oo 2000, X 0OOobooooooo
gogoobobod,q 0bboooonon.

O00o0o0UoO0oo 1Joo1o00o.
gbooooboooobooooon
dvd-2006/src-ima/math-polyglot2/src/mat-eigen 00 0. (DOOOOOO!N). DOOOOOO

maple, math, maxima, octave.
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6.4.1 SeDuMi O SOS tools

Todo: DOOOOOOOOO. SeDuMiOOOOOOOO MatlabO0OO (iyokan-6).
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[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

tddodddddodoooooooooooooooooooo. ogoooooooooooooog,
OO0000O0O0000D00O00000O0O00.00000000000 homology OO cohomology
0000000000000. 0000000000000 0U0o00 (Doooo)yoooooo
ooooooboooooobon.

7.1 OJO0dooood

Todo: 0O OOOOO. [SST; chaph).

72 DUOUOUOUOOOUOOOOODOOO

000.0000000? 00000000007
00000000000000000000. 000: d-integral-example-ja.mpg|

l00000000000000000000. 000: d-integral-ja.mpg|

sml
Airy 00O
/ exp(t® — at)dt
C

gooobooobooog.

Ecohom/s-a.sml

[(parse) (cohom.sml) pushfile] extension
[ [(Dt-(3 t72 -x)) (Dx + t)] [(v)]
[ [(t) (x)] [ 1] 0] integration message

OO0000O0000oObO00oDooOoO0oD bOOOODOOO. b-function criterion.

M2

2007/knx/leykin-2002-m2.pdf O O.
globalBfunction
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asir

bfct
oo:

1. T.Oaku, Algorithmic methods for Fuchsian systems of linear partial differential equations [1]
oO00.0ooooooooooog.

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 Uooououoouoogod

0000O0O0gao: asir, sml
’DDDDDDDDDDDDDDDDDDDD.D[I[I:video risc-2005 0000000

Ecohom/a-log.rr
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module smi;
localf integrationO$

def integrationO(II,V,VV) {
P = sml.get_Sml_proc();
if (P < 0) sml.startQ);
A =[1I,v,[VvV,[ 1]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]1);

G = G[1];

print(G);

return smi.hilbert([G, [x,y,dx,dy]]);
}

def 1log2d(F) {
Fx=diff (F,x);
Fy=diff(F,y);
S=smi.syz([ [Fy,-Fx,F],[x,y11);

S=s[0];
M = length(S);
L=1[1;

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

L = cons(adjOp(S[I][0],s[1]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*y*(x-y));
sml.deRham ( [x*y*(x-y), [x,y1]1);
log2(x™4 + y°5b + x*xy~4);
sml.deRham([x~4+y~5+x*y~4, [x,y]1]);
*/

end$

-

Ecohom/s-log-step.sml
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~

$Computation of H2(log x*y*(x-y))$ message

[(parse) (cohom.sml) pushfile] extension

[ [(xDx+yDy+3), ((2y-x)xDx+ (2x -7y yDdpl,

(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

N /

000 DeRham OO 0O0O

Ecohom/k-d.sh

cd /usr/local/OpenXM/1ib/k097/1ib/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 ;

N /
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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
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080 AO0OODOOOO

Knoppix/Math 00 00O A-hypergeometric system 00000 .

81 OOOOONO

00: knx/g.pdf (GKZ) OOO.

8.2 AO00D0O0ODODOODODOO
8.3 A-0U00U0O0ODOODDOO

zO0OOoooooo
o+ 12+ +x,2" =g(2) =0

0000. z= f(zg,...,2,) O 20,...,2, 0000000000000 00000O0.

00 8.1 fO000000O000O0O0O0O0OO.
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(8.1)

(8.2)

(8.3)

oo: f(x07tx1,t2x27...,t”xn):%f(xmxh...,xn) 000 (0000 z,(t2)"+---4+20=00
0000). 000 ¢t000o00,t—10000 (A5 000.0000¢«000000O0O0OO
O, f(tzo,tz1, ... trn) = f(zo,...,zn). 000 t000000,t—10000, (A6 000.

00 (logg(t)) =28 00000, 5.2 (logg(t)) DODDD.

0 (log g(t))
8xi8xj &9

0% d
B 8:618331 % logg(t)
49 v
dt Ox; g(t)
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a;(t) 0000 g(t)=000000.
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Wit =1y, =L 000,0 I 00 ay(x) 100000

2/ “Ta (z) = /F t!g(g))dt / t%logg( Pt

000.0000000 (A4)0O0oD00.0o0ooo.
obooobooo tericO0000O0O0O0OOO0OOCODOOOOODOOOOOOODOOOOODOOOnO,O
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00000000, R=Ry =C(x1,...,2.){01,...,0n).
00000000000000000000. & (2;)a = (12;)%+ ;6. JO R, 00O
noooooo.

00 82 J0O R,0 000000000000, JNC(z,0;)0,00000000 (OO z;0
O0oooooooooooo).

0000 weight vector (1,1,...,1,0,1,...,1)0 DOOO00000000O00000O0O0O000O
00000000. 00000000 weight vector (0,...,0;1,1,...,1,0,1,...,1) 0 DOOOO
000000000000000000000000. [DO00000 |

00000000000000000000 RungeKutta 0OOOOO0O0000,000000
0,00000000000000000000000000000000000000000

00JNQ(z)(6,) 0000000000000 0O0O00O0O00O0000O0000OO. 000
000000000000000000.000 (lexorder 000000000)00000000
ooooo0ooooooO.

00 83 ¢y, ....y*™ 0 Qyr,...,y]/ /0 QUODICDDOCDODOODOODOO. DOODO
oooodoo My,...,M,eM(r,r,Q D00O00D0O0DO0OO0OD. D000 ODO0OOO0DOOO
normal form algorithm OO 0O O .

ye) y()

U1 . = M . mod [
ya(r) ya(r)
o) o)
ya('r') yoc(r)

00000 D-analogy OOOOOODOODO.
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00 8.4 90°M ... ,0° 0 Q(z1,...,2,) 0000000 Q(x1,...,2,){01,...,0,)/I 00000
0.00000000000000 Py,...,P,eM(r,r,Q(z)) 0000000 0000DO. OOO
O ROODODODODOOOOO normal form algorithm 000 .

oo(1) o)

o1 . = M mod [
oa(r) o)
3a(1)' . . -

o | = M| mod T
Hor) Hor)

00000000000 Pfaffian 000, OO0 fO00000, F=(0Wef,...,0° ¢ AT O
0O00.000000000000000000000000000000 FOOOOOODOO
D000 fO0000O000OOO.

O eF =MF, -,0,8F =M,F

0000000000000 0D000000D000DDD,0D0000000000000000
O000D0000000D. 0000000000000 0000000. 00000000, 00
J000000000000000000000O0O. ROO 0000000 OOD,0000000
0000000000000 000O00000000000000000000. 00000000
00000000000 00000. 0000000000000000000000000000
000o000. 000060 000000000oog ¢4W,9, =20, 00000000000
ooDO0DO0O000O0oDoODooOg.

081 ay+asz+a322=000 f000000000000 Plaffian 000000, (f,2305f)
000000000 My, Mo, M; 00000000,

-1 1
Aﬁ_< /o , /“>
—x3/(4z1x3 —25) 0
M, — ( 1/.’172 —2/.’132)
2 22173/ (4120003 — 3)  —1/79

0 1/.%'3
My = )

—x1/(dx123 — 25) 1/23
goooooooooooooboo.o??0b0b000000oODOO0O000ooOoDOObO000n0. 00O
obooooobooooboobooobO.coooboooobooo,boocobo0obooooboon
gob.dbboboooboobooboo oo boUuboobooobo.

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]1));
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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

*/

8.5 UUUUOULUOOOOOO

Todo: Eh/?? dsolv.

8.6 UUUUUUUOOUOLLOLUUOOLLObLOO

Todo: 00000000000 ((OST]OO).

8.7 modified A-0 0000000 O00O0DOOOOOO

Todo: DODOOODOO.
O0000:00000... Todo: Singular 0 O0O0O0O0O0OO.
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9.1 OO

9.1.1 math-polyglot

Todo: DOOODODODO.

9.1.2 U00O0OO0DOOOO0OO0OOOOOd

9.1.3 Free Documents

9.2 nO0O0O000OOO
00

0000

0000

00

00

ooo

9.3 UUuUoooon

cvs O 0O sourceforge 0 0O .
Todo: 0O OO OOO.
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0 O0OA 0O00000,000000

oooooooooo, “obboboooboooooooOo,bboooooboobooOooobooOg,oo
obooboooobooobooooooboooooooOoob. boobooooboooobooobooDbo

coooooor.
ugbogbobooboobobooboboooaboboboobooboobo. booboaba

00 Knoppix/Math 00 0000000000000 00O0OO0O0OOOO0OOOOOOOOO.

Al 0OOO0OO

’DDDDDDDDDDDDDDDDDDDD.EID[I:[ID[II:II:ID: knx—05—18‘
Todo: DOOOODOOO.ODO00O00DO.

tan ' (z) = 2F(1/2,1,3/2;—2%) (A.1)
log(l—z) = —zF(1,1,2;x) (A.2)
F(1/2,1/2,1; ) (A.3)

Todo: OODODOO,0000,000.
0000ooooo,0o,o0o0o00oo (oo).

Todo: OO O. O0O. Airy, Legendre, Bessel 0. 000DO.
Todo: OOOOOOODODO.

A2 OO00O0O0OOOOODDOOOOODO
A3 A-0D000O00OOOO

z0000oooon
ot xiz+-F+x,2" =g(2)=0

0000. z= f(zo,...,2n) O 20,...,2, J0000000000000000000.

OO0 Al fO000OOCOOO0OOOOOODODOO.

0% f 0% f S
= = A.4
8.%1'8.%]' Bxkax/ Z+] k+€ ( )
> kxiﬁ +f=0, (A.5)
8xi
k=0
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00o00). 000 +0o0o0o000,t—10000 (A5 000.0000 ¢t0000DO0OO0OOO

0, f(txo, ey, tan) = f(ao,...,w,). 000 +000000,¢—~10000, (A6) 000,
00 (logg(t)) =2 ;DDDDDwMMG%g))DDDDD

oboooboooooogan

" logg(t))
8.’1%‘8.’1,‘]‘ &9
0% d
n 63?1837] % logg(t)
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B dt(Q%ﬂ)
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5 000,000 a(x) 000000
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googooo.

A4 0O0O0O0D0OOO0OODOOOODOOOOO

0??000,00000000000000000000. 00000000000 00000
00000000, R=Ry =C(@1,..,2.){01,.-,0n).
00000000000000000000. & (£2;)a = (12;)%+ ;6. JO R, 00
nooDooo.

00 A2 J0O R, 0000000000000, JNC(z,0;)0,00000000 (000 2;0
ooooooooooooo).

0000 weight vector (1,1,...,1,0,1,...,1)0 D 000000000000 O0000O0OOO
00000000. 00000000 weight vector (0,...,0;1,1,...,1,0,1,...,1) 0 DOO0ODO
000000000000000000000000. [(DO00000]

00000000000000000000 RungeKutta 0OOOODOOOO0,000000
0,00000000000000000000000000000000000000000

00 JNnQ(#)(8,) 00000000000000000000000O000O000OO. 000
000000000000000000.000 (lexorder 000000000)00000000
Ooooooooooooo.
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00 A3 ¢ ..y 0 Qy,...,v)/I0QUOO0DO0DO0DODODOODODDO. 0DODO
ooooo00d M,...,M, e M(r,,,Q 0000000D00000. 0000 O00000O0OOO
normal form algorithm 00O 0O .

yo) ya(l)

Y1 ‘ = M . mod [
o) o)

Un = M, mod I
ya(r) ya(r)

00000 D-analogy OO0 O0OO0OO0DOO.

00 A4 0°M ....0°0) 0 Q(xy,...,7,) 0000000 Q(zy,...,2,){01,...,0,)/I 0000
00.00000000000000 Py,...,P,€M(r,n,Q(z)) 000000000000O. 0O
OO0 ROOODOODOOOOOO normal form algorithm 00O .

o) o)

5] = M mod I
oa(r) oa(r)
6(1(1). . -

o | = M| mod I
oa(r) oa(r)

00000000000 Pfaffian 000. 00 f00000,F=(0"Wef,....,0°0 e T O
000.0000000000000000000000000000OO FOOOOOOOOO
0000 fO0000000O0.

81.F:M1F,'~',8n.F:MnF

00000000000000000000000O0O0OO,00000000000000000
0000000D0O0000. 000000000000 00000000. 00000000, 00
00000000000000000000000O0. RODO 000000000,0000000
000000000 00000000000000000000000O0O0OD. 00000000
000000000 000000D0. 0000000000000000000000000000
000000. 0000 6®W 0000000oooog @, 9, =2,0, 00000000000
ooooooooooooooo.
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0 Al 2y +a0242322=000 f000000000000 Plaffian 000000 (f, 2305f)
000000000 My, Mo, M; 00000000.

M _( —1/]}1 1/%‘1)
e —23/(4x123 —23) 0
1/1’2 —2/£C2
v e t/en)
2$1$3/(41‘11‘2$3 $2) 1/1‘2

0 1/1‘3
Ms = )

—x1/(dx123 — 25) 1/23
oooooOOoO0oO00oO0oOoOoooo.0o?000000ooooooo0OOo0oo0oOoOoooo0. 000
gbooooboobooobooboooobO.ooboobooooboo,0oboob0obooobooboon
oboo.obooooboooobobobo obooobobooooboooooboooo.

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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O00000000000000000000. U000 knoppix/math 0000000, 0000
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000000 0DOO00O0O0DbO0DOO0O0O0O0DbOU0ODO. videoODOODOOOOODOODO math-
polyglot, 0O DOOOOOOODOOOOOOODOOO.

00000 knoppix/math 00 000000000000 0O00OOOOOO.

0000000000000.00000000,000000 (0000000 2007-06, Gordon
Bell, Jim Gemmell, 00 0000000000000, 58-67).

0 A o o I I O o o1 oy
projects.

Todo: RISC(2006, 50 ) O presentation 000000000000 O0O0.. .hd=bp
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0 O0C 0Ob0oootoooooo—uooon
guoogod

C.1 2007-04-13

O0: 0000000 (0000)00000000000U00O0e0000. LAPTOPOOOOO
goooobobo.

000000000000000,0000000000000000 knoppix/math 00000
O000000. (0000 maxima 0 Windows 0000000, knoppix/math D0000000O)

C.1.1 0oooooood

goooOoOoOo0OOOOOOOOOOOOODOOOOO “O000,00000O0”00000OO
0000000. TAOOOOOODODODODO0000000000000000000000o.ooao
O000ODOD0O0O0O0OO0O0O00DO reduced Grébner basis 100000000 O0O0O00O0O.
0000000000000 0000000000 knoppix/math00000000O00OOOOO,
xmaxima D000 -1 00000 factor(x"5-1) 02220000000 plot3d(x™2-y"2) O
logx OODODOOODODO integrate(log(x)) O0O0O0O0O0O0OO.

C.1.2 0O0OOO

goboobooobooobooboobooboob.boobooboobooboobobooon
000.00000000000 (0000000000 0)00DoO0o0UD (Dooo)

C.1.3 Knoppix/Math 00000 /000000000
oooooo0o IDO0O0O0O0O

000000000 unix O (orange2 O Mac) O xterm O kterm (00O O00)00, ssh 00O
oo

[ ssh -X -Y iyokan-6 )

0 Knoppix/math 0000000 iyokan-6 DO OO00000. ((YOOOO Mac OO X Error
(BadAtom)).

CD/DVD 00000

gboooboooboobooog.
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VMware/Knoppix/Math 000000000

VMware/Knoppix/Math O Windows (0 Mac) O VMWareplayer 0 00 00O 0O O knoppix/math
goooooo.

VMWare/Knoppix/Math 0 google D0 D ODO0O0DOOO0O00OOOO0OOO0O. O0ODOOODOOOD
ono.

000000000 512M 00000 VMWare/Knoppix/Math 00 000000000000
gooobob.bbobtbdooooobb,bdooob b bbb bbbooooobo
goooooooooog.

0000000000000,ChU0 KDEOOODOOOOOOOOOOOOO Knoppix/Math O
goooo.

knoppix: knoppix desktop=fluxbox
oo

knoppix: knoppix desktop=twm

oboooooboobooboobooobooOo,00b0oboooobooooobo0ob. ooboooon
goooooooooooo

knoppix: knoppix 4

0000000000000000 (umixO0OOOO0OOOOOOO)

C.1.4 Knoppix/Math 0000 (0D000)000

knoppix 0 boot 00D O OO OO. ParallelsOOOO.

C.1.5 00O

TEXOOOOODOOO, print_tex_form O0OOOO0OOO0OOOOODOO.
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C.2 2007-04-20
0000000

gboooboooboobooboon.

Knoppix/math, VMWare/Knoppix/Math 000000000
Macaulay?2

(boooooogy
iyokan-6 0 emacs 0 0 Macaulay2 OO0 O0O0OO

emacs —--load ’M2.el’

00000, [esc][x]u2 [ENTER|

gboogoooboobooobd

1. 000ooo00o.000b0boooobooboooooboooooa.

2. AAd00 10.
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1. iyokan-6 OO0 O0O0D0O0OOOOODOOOO.
2. VMWare/Knoppix/Math O google IO OO0O Windows DO0OODOOOOODOO.
3. wnix D0 OO0 maxima OO OODOOO.
4.0 13000000 ¢i-100 (2%,...,24)000000000000000000
ooooooooooooooo.
5. 00:0n000000D000DO0OCO0ODOODO?
o /
oO0,0000000,000
0:
a N
1. 0o0oboOo0000000ooooo,0oooooboboooooo,boooObboo
oooooooooooog.
2. 000 xmaxima JOQOQOODOODOOO.
3. knoppix/math 00 0000000000000 OOOOOOODO.
4. 00,00.00000000C000.
- /
\_ /
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C.3 2007-04-27

Leck0/3.tex
C31 00OO0Oono

Singular 0 Macaulay 0, 0000, 00000000000000000. 000000000
OooooooooooOo0oO0ooooooboo0o0ooo0.o0o0ooooDooO0O0n videodd
goooooboooog.

O00000O000D0O ROOO Winger 00O0O0O0DOO. ODOO0OO0ODOOOODOOOO.

oobooboooobooooboooon.

1. 00o0goooogoo?

2. 000000000 O0bO0bOoO0ooobOobOoOooboOoboOon.

C.3.2 00O

000000.00000000000000O0 (Loooooo)ooo.

C.3.3 00: VMware/Knoppix/Math 000000000000 COO0O

A. VMware/Knoppix/Math O Windows (O Mac) 0 VMWareplayer 0 00 0O 00O O knoppix/math
goooooo.

VMWare/Knoppix/Math O google 00O ODOODOODODOODOOOOO. ODODODODOO
oo.

000000000 512M 00000 VMWare/Knoppix/Math 000 00000000000
goooob.obbbbodoooubo, bbb bobb0o0ooUbDbDbobooooooo
goooooooooog.

0000000000000,CDU0 KDEOOOOOOOOOOOOOOO Knoppix/Math O
ogoooo.

knoppix: knoppix desktop=fluxbox
g
knoppix: knoppix desktop=twm

gobobooobooobooboobooo,0bobobobboobooboobo.obobobo
goboooooboobod

knoppix: knoppix 4

0000000000000 000 (wmix0OOOODO0OOOOOO)
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C.34 0O0: ktermd MacOS X OODOODOODOOODOO

A ktermO00O0 MacODOOOODOOOODOOOO. xterm O kterm 0000O000DO
gboo,00b00booocobO.coboobooocoobooobao.

ssh -X -Y iyokan-6
iyokan-6 00U

kterm -km euc &

kterm -km euc &

kterm -km euc &

OO0000D iyokan-6 OO kterm O0O0O.

PATH O0OOO

uboboobooobooooboobooboobOobn,set 000000000 PATHOODOO
U00. 00000000 pPATHOOODOOOOOOOODOOODOODOOODOOOOOODOOOO
0)00D0O0O0.0000 PATHOOD

/usr/sbin;/usr;/usr/bin

0000 /usr/sbin, /usr, /usr/bin 0000000000000, 1s /usr/sbin 000000
O0,kterm 0 0000000000000 PATHOOOODOOOOODOOOOOODOODOOOO
oooooo.

PATHOOOOO (DOO0O /usr/X11R6/bin) 0000000 cshOOOOO

set path=(/usr/X11R6/bin $path)
O .eshre 00000000O00ODOD. bashOOOOO,

PATH=/usr/X11R6/bin:$PATH
export PATH

O .bashre 000000000 0O0O0. mixOOODOOODOOOOOOOODOOOOODOOO «”
000000000 (CoOo0o0oO0)00o000D000OO0O0O0OUOO0OD0. OO0ODULOOOOoOO
0000000000 emacs 0000000000000 ODOOO. O00O0 .cshreOOOOO
0000, emacs .cshrc 0 OK.

00OOo0000o0boOoDOg /etcceOOOOOODODOOODOOODODODOODOODOODO.
00000 wixO0OODOOOOOO.

C.3.5 OOOOOO
goooooono, 2007-04-25 0O
I1Xx2x---x8x%x9

oogooooo?
Ix8x---x2x1

goooooo0?000000.00000000000000.000000000000000O
goo.
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C.4 2007-05-11

Leck0/4.tex
gooono

ooooo0o,00,Taylor 00, 000000D00000DOCO0O0O0DOOO.

OO0 Wiki

http://ccl.math.kobe-u.ac. jp/pukiwiki.php?KnxK2007
ccl 0O0OOOOOODOOO.

gbooobdo1

Q. O0o0O0ooOODoOOOODODOOOOOOOOoOoOooooOr
A.0DDODODODOOOOOOOO.

1. 0000000000000 000, emacs 00000000000 cut and paste 00000
oooooooo.

Cemacs -e shell ]

000 emacs D000 esc x shell OOOOOO, unixshell 0 emacs D0 OO0DO0O0O.

Todo: OO DO OOO escape sequence O off 000 O0O? export PS1="> > OO prompt
oooobooo.

2. KDEOODOODO cut and paste 00 0.
3. TeXMacs OO O.

4. 00O00OO0oOOoooooboo,
maxima <0 00000 >000000 DOO.

U0, TgXO00000000000 verbatimOOOOOODO.

Q. kpdf OOOODODOOOODO.

A. OO non-freesoft 000000 apt-get DO OOODO xpdf-japanese 0000000000
O00. apt-get 000000000000 OO0O0OOO0O0OOO0O0OOOOOOOOO,000
ooooo,

http://www.knoppix-math.org/mediawiki/index.php/KNOPPIX/Math/Japanese

gbooooboooooa.

Q. asir 0O0O0O0O0O0O0O0OO.
A 0DODOODOOOO0O0O0,00000000000000 openxm fep asirO00000. touch “/.feprc 0O
goooooooooooon.



170 0O0C 0OooooOoOoOoOoOOO-—QOoOoOoOoOoOoooooo

Q.000000..
A. VMWare/Knoppix/Math 0 000000 512M 00000000000000000000
0.0000000000000000000000000 CPUOOOOOOO0000O0OOOO
000. VMware/Knoppix/Math 0000 00000000000000000.

000000 cheatcode 00 00000000,000000000000000000.

Q. Cbonooonooag.
A. BIOS O boot sequence 0 CD, HD OO QO Qd?

Q.CbOoOoOoOooooo,bvboooooooDOO.
A.000000O0OO0 DvbOOODODOODOOOOOOOOOOOOO.

Q. KileOJOOODOODD TEXOOOODO.
A 0000O0OOOOOO.OO0Q0O0 emacs+ 007000

Q. Display OODODOQOOOOO.
http://www.knoppix-math.org/mediawiki/index.php/KNOPPIX/Math/English 00O OO0 DO
ooooo.ooooooo.

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. 000000 RO hstOOOOOOOOODOO?
A.0000 winger.r 0 hist(e, breaks=15) O000000.ROO,00=0 0000000
0000000 (optional arguments) 00000000 O0OO.

Q. O0O00oOOoOoooo.
A. 000000000 knoppix 0000000, VMware/knoppix/math 000 samba 0O 00O
O0O0O0O0O00D0,000000 windows 000 knoppix 0000000 O0O0OOOO,
http://www.math.kobe-u.ac.jp/0OpenXM/knoppix/vmkm-ja/html#q3 000000 ODOOO
O00oooooono.

Q. “command not found” OO OOOO?
A.0000,0000000. C300  PATHOODODODDOODOODOODODOOOOOOO
0000000000000000. Todo: OO0O0O. wnix 00O find D0O0ODO.
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Leck0/5.tex
00000, Graphic 0O0O0O

1. 0000000000000000000000O000D0UO0DoOoUoOOO,(oo).
tan"'(z) = xF(1/2,1,3/2;—2?)
log(l—2z) = —zF(1,1,2;2)
F(1/2,1/2,1;2)

2.00.0000000000O0DO00O0O0O0O0.

. uob.goboobooboob.

JavaView 00000

(000D0)00 MacOODODOOODO
cd Ec ; “/Desktop/JavaView/javaview.term jv-simp.obj

oboooooobooooooooo.
orange2 U OOOOO jv-simp.obj OO0 OO0O00ODOO0O0OODOOODO

/home/taka/JavaView/bin/javaview.orange2 jv-simp.obj
JavaView D OO0 OO orange2 OO OO,

cd /home/taka/JavaView/bin ; ./javaview.orange2

0o00ooooo s5/10 0000

Q. O0000U0OooD.ogoooooo0ogUoOobO. Doooooooo0goooooooogoo
g.
A.DDooooooooO.

Q.- Windows 0 ROODOODOODOOODOODOODO.

A. http://www.math.kobe-u.ac.jp/HOME/taka/2007/knx

0 R-2.3.1-win32.exe (00O D000O, Windows 0 RODODOO0) 00O R-2.3.1-install.txt
(000000000000 O0)0D00o0O0UOOO(ooooon).

Q. 0000DD0O0D00O0OD asir000D0O0ODO,00000D0O00DOCOOO0ODOOODOOODODOOY
Alasir 00000000000 DO0OOODOO0ODODODOOOOODOO0OOODOO0OOOOOn
O00000,lecad000000O0O0OO0OOCOOOOODOOO.(0O0ODOO..)

0000 MacOOO GUIODO asir (cfep/asir (google O download)) 00000 . TEXO OO
000 ONDOOODO,000000 TeXmacs 0000000 ODOO. O000ODOOODOODOOOO
gogooob..0oboboboooggd.

asir 00000000000, 0000000 WindowsOO GUIODOOOODDOOOOOO.
http://ccl.math.kobe-u.ac. jp/pukiwiki.php?ShimoNo1130
O http://ccl.math.kobe-u.ac.jp/pukiwiki.php?ShimoNoAsir OO OO00O0OOO.

gogooobobobobooooooo.
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Q. Asir0 load 000O0ODO,000C0CCOOOOOODOOODODODODDDO.

A 000000000000 0C00ODO0OOO0O0O0O0O0OO0 1lead(r./0OOOO™W; O ./ O
O0O0O0O. 0000 ASIRLOADPATHD . 00O0O0OCOOOOO.000 gecOOOOOOOO CO
ooooooo ./a.out OO0 ./a DOO0OO0OOO0O0DOOCOO.D0000PATHODODOOOO
goooo.

Q. Macaulay2 0 res 0000 (00000000 D0OO0O0OO0OO0)0000000000OOO.
A ‘000000000 (0000),26-32,0000,700,1998 0000000000000
ooooooooobo.oobooooooobo0ooooobooooobboooo,00oobooooDobOoo
oooooobooooooooooooooooo. ogooooooooooooooooogg
oooOoOOoOOoOOooooooo. bOoOO filtered minimal resolution algorithm OOOOOOOCOCO
OO000000. 00000 resol-surikagaku-1998.pdf 0 2007/knx OO OO0 OOO.

Q. Macaulay2 00O O0O00O0OOCOOO0DOOOOODOOOO?

A 000OOOOOOOOOOO0O0O0O000000000000000,0000 int0000O0OO
gbooo,000b00boooobobobooobobo,ob0oboooooboobooooooaon
oo0,0000000000. 0000 asr000000CO0D0O0DOO0OOODOOOODO,O00D0
oooobooooobooobooo.

Q. Macaulay2 O vector bundle 0 moduli 000000000 OOOO
A. vector bundle 0 moduli 0000000000, feedback form 00000000 (DOOO)
gb0o.0dboobooboooooogobooogr?

Q. Windows 00 xmaxima 000000000000, Windows OOO00O0OO0ODOOOODOOO
0.
A.000O0O0OOOC IPOO0OODOCOOOOOCOOOOCO.ODODOO0OOCOOOOCDOOOOCOOO.

gboooobooo,coooboooon.



C.6. 2007-05-25 173
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Leck0/6
goooo,oo0obooooo. gogooog

http://ccl.math.kobe-u.ac. jp/pukiwiki.php?KnxK2007
ccl OOOODOOOODDO. 1000 basicOODODOOO.
iyokan-6 [

(o )

o0oo0o0,000000000, 0000000000000 00DO00 (oD k0000
0o00o0o0on),0000d000000o0, 00000000 U0L00, 0000000000
00000000000,00000000000. (0000000000000 00000000
oooooo)

0000000000000000,ter 000000 (0O000DOOO0ODOOOOODOOOOO
O000)000,0000 wmixO0O00OOO0OO0O. Windows O zip O lhaOODOOOOO.

00,100 basicd windows OOOOO0OOOOOOOOOOODODODDODO.

00000 basicOOOOOOOODO
http://www.math.kobe-u.ac.jp/HOME/taka/2007/knx/highschool-math-ABC.pdf OO (0 OO
000000000, 000000000000O.,) PS.O00DOOOOODOOOON

Q and A

Q. Mac mix OO0O0OD0OOOOODOOOOODOOOODOO?Y

A.scp0000 (sshOODO copy 0O0ODO)000O00O0OOOOODOO.

O: MacOO orange2 000 sugaku 000000 OODO0O test.txt OOO0O. Mac O xterm
O MacOOODOOOO window OO

scp test.txt sugaku@orange?2:

(orange2 OO0 : OOOOOOO.

Q. xmaxima OO0 0 00.
A.ssh0 -XOOODOODOOOOODOO?

Q. Asir 000O00O0ODO0OO ¢(2) 00000000 OOOO00O0O,OD000O0O0OO0OO00O0
O.A Q00OQOOOOOOO0O0O0UO0O0 gdOOOOOOQOOOQOOODODOOOODO.DODRO
OO0 ctrl("bigfloat",1); setprec OOOO, bigloat 0000, 00000000DO0OOO
ooooooooDoOoOOoOOO.

((s) 000000000000 O0O000O0U0O0UDOO0D (D0O00). 00000000000
pari 00, 0000000000,

gp unix shell OO pari/gp OOO.
\p 200 ooooooo.
zeta(2)

sqrt(6*zeta(2)) oooD pi OOO...
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AsirO0 pari OODOODOOOOO,

setprec(200) ;
eval ((pari(zeta,2)*6)~(1/2));

Q fep0000D00DOODD.
A.0000 .feprc (rcU runcommand 00)O00000O00O0O7

Q maxima 0000000000000, A.plotformat 000000 D0OOODO. OOOO

( plot2d(sin(x), [x,0,10], [plot_format,ps]); ]

gv (ghostview) 0000000000 OUOODO,0000 save document JOO. OOOO, “O
O, Maxima 00O” 0DO0O.

Q. maxima 0 subst 0000000000,

A.00DO00DOO0DDOODO,

subst(x,2,x72+1); 000 subst(2,x,x72+1); O00.00000000 typoOOODOO. O
D00 onlinehelp 00000 7 subst |ENTER|(? 0000000000000)00000
00,000 help 000D0DO0D. 000000 10000.

Q. maxima O Y%ri OOOOOOO?Y
A. 0000 (arbitrary constant) O O.

Quwix J00000000000000? (etrl-COO00OODOOO)
A 0D0DO0OO0OO0OOOO0O0O0O0O0 top,kill, ps | more OO0O.psO0000 top 0000000
gboo, ki1 -9 000000 Oo0Ooboobooooooo.

Qasird x0O 100000000000000ODODO.
A.

[C=[]; for (I=0; I<100;I++) C=comns(x,C); )

Q. Maxima 0 Todd-Coxeter 00000000 0OCO0O0OOCO. BOOOOOOOOOODOOOOO
ooo.

A. Todd-Coxeter 0000000000000 OOOUOOOOO,GAPOO. Todo: GAPOODO. (O
0000o0o00oooooooooog..)

Qerf0000O0OODOO?Y
Alerror 00 (OODOO)ODOO,

2/”” 2
— e " dt
VT Jo
oo00o0o0Oo00.000o0o0oboooobooooag.

http://en.wikipedia.org/wiki/Error function 000. (00O0O0OO0OOOOOOOOOO
ooo..)

Q. iyokan-6 [0 mathematica OO OO DODO.
A.mathematica 00 0000000000000 000O00O0O0O0O0OOO0OOO0D. 00000
00 iyokan-0 000D 0O0O0OOODOOO.
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~
ssh -X iyokan-0 (Mac OODOO -y ODOOO, 4iyokan-0 OOO)
math (Dooooopooooo)
ooo
mathematica (GUI DO0O0O. font OOOODOODODOOOOODO)
J

Q. UOOO0Doooooogd.
A. Todo: OODO.

Q. axiom OO OOOO.
A.DVDO0OOO0OOOO0OO00O VMware/knoppix/math 00000000000, (CDOOOO
O0000). 00000 iyokan-6 0000 O000O. VMware/knoppix/math 0 0 apt-get 00O
00 install 000 O. Todo: apt-get 00O O.

Todo: OOOOODO ROOODOOOODOODOOOODOODOO.

Maxima OO00O000OOO000. OOODODOOO0ODOOOO,0000000D0000000. 00O
ROODOOOOOODOOO.
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O OD 00ooodotood—o0ooi
Jooguod

D.1 2007-05-28

No.1

O0: 0000000 (10)0000000000000000000 3000. LAPTOP OO
goooboboobbogg.

000000000000000,0000000000000000 knoppix/math 00000

O000000. (0000 maxima 0 Windows 0000000, knoppix/math D0O000O000O)

D.1.1 DoOOooDooobooood

00000 “0000,000000”0000D0ODOOCOOOOO0. TAODODODODODOOODOO
Oo0ooooooooooooooooooo. obooobo0oboobo0oo0obo0o0oob0O00n reduced
Grobner basis 000000000 OOOOO.

DDDDDDDDDDDDDDDDDDDD.EID[I:knx—O4—20‘DDDDDD.Buchbergeral—
gorithm OO0 O0000O0O00DOOOO.

ooooooooooooo.

00000000000 000000000000 knoppix/math0 0000000000000,
xmaxima 0000 2°~1 00000 factor(x~5-1) O 2?2—¢20000000 plot3d(x"2-y"2) O
logz OO0OO0D00OO integrate(log(x)) OOOOOOODO.
knoppix-math 000 .

O0000o0000o0o0oo0ooboOoboOoo0. OoO0d: Ccastro-Urdiales OO0, icms2006

gboooboobooooboboooboobo.ooboo:-0o0

D.1.2 Knoppix/Math 00000 /000000000
CD/DVD 00000

gbooobooobooobooobg.

VMware/Knoppix/Math 000000000

VMware/Knoppix/Math O Windows (0 Mac) O VMWareplayer 000 000 O knoppix/math
googooog.
VMWare/Knoppix/Math 00 google 00O ODODOODOOOOOODOOO. OOODOOOOOO
ano.
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000000000 512M 00000 VMWare/Knoppix/Math 00000000000 0O0O
obooooOoo.oooboooobobo,bocooobooooboobooboobooooobooon
gooooooooooo.

0000000000000,CDO0 KDEOOODOOOOUOOODOOOOO Knoppix/Math O
goooo.

knoppix: knoppix desktop=fluxbox
oo

knoppix: knoppix desktop=twm

gboboobooboobooboooobooo,00b0obooooboooobob. b0obooaon
oboooooooooooo

knoppix: knoppix 4

0000000000000 000 (mixOOOOOOOOOOO)

D.1.3 Knoppix/Math 0000 (0000)000

knoppix 0 boot 00O OO0O0OO. ParallelsOOOO.

D.1.4 0OO.

0000000 (PDF)0O0C0OO0OOOOOOODOO (OODOOoOOO).

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 OOOOOODODO.
ccl0000ODOOODOOOOOY
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O 0OE 0O0000000000-—0000
Joogood

E.1 2007-05-29

Leckl/2.tex
E.l1.1 000000OO0O0O0OO

E.1.2 Knoppix/Math 0000 (D O0O00)000

knoppix 0 boot 0O DO ODODO.

E.1.3 0OO0O0O0OOOO : Qand A

Q. Intel Mac parallel O disk image

A. portable hard disk 0 disk image 000 000000. O000O0O, dobuleclick 00000000
O000000.0000 6G0O0O) portableharddisk 00000000 OOOOOO,CD/DVD
ooooooooooboooooooooooog.

Q. Knoppix/math 000000000 0O0O?
A.00O0.00000D0000000DOO00OOODOO0OOO. DO00OoOoOoOooOoOoOooag..

Q. 0000000000000 0UO0O0UD,000UDOoDOOoDO?OO)
A.000Q0O0OO0OO0O0OO0O0OopooOOO0OO0.O0O000O0O0OoOOOOO0OOoOooO,00000
o00o0oO00U0U0O,00000oUoooooon. LAPTOPOOOCOOOOOO. ODODOOOO
goooooooooboboboboooooooooooobobo. obooooooobooooon,
0000000O0o0o0oOoUo0ooOo? (DOD0D0O0D0D0OUOO0OO0,00000..)

Q. UOOOOO0O0OO0 GuIoOoOoOoOoOoO0o,boo0o0b0000000, TeXmaes O sage notebook O O
ooopooooooooogr?

A.000000000OOO0OO0O0O0 (OODO0DOOOOO0)DO,000000000,000000
o0o000000ooO0o000U00o0oO0o0O0000. (OOD0DULOOooOO0O0O0O0OUoO,0000o
00000000). 00000,000000 maxima 0 maxima (0000000000O0OO0),
xmaxima (X-window GUIOO , (emacs O ) texmacs 0 sage notebook 00000000 00. Mac
00 cfep/asir 000 0000000000000 O0OO0O. 000 MacOOOODOOOOODOO;

Q. asir O0DODO0O glivdOOODOOOOODO.
A knoppix 0000000000 ODODOODOODOONO, openxm package O remove, apt-get 0 O
oooobooog.

sudo cp /usr/local/OpenXM/lib/asir/glib /usr/local/OpenXM/lib/asir/glib3

0OOoOKOO.
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Q. 000 PDFOOOOOO.dvipdim O OOOOODODODOO.

A. 00 non-freesoft 000000 apt-get 000000 xpdf-japanese 0000000000
OO00. apt-get 0 O0O00DOOOOODOOODOOODOOOODODOOOOODOOOOOODO
0,00000000,

http://www.knoppix-math.org/mediawiki/index.php/KNOPPIX/Math/Japanese

ubooobooboooooag.

Q.00000OD0O DVD O, Macaulay2 O emacs interface 000000 .
A.emacs 00 0000000000000,

(6] » M2 [Ete]

0OOKOO.

E.14 0O0O.
0000000 (PDF) 0000000000 UOOO (OODOOOODOOOOOOn).
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 OOOOOODODO.
ccl0000ODOOOOODOOOY



