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010 Asir QOO0

0000000000000000000, Risa/Asir 0000,000000000000.000
uboboobooboooooooooo,0oocob00ooooooboooboooooboo. bobo,bo0oon
gbooooobooooboo,boo2,3b0000000o0o00g.

1.1  login, logout, 000 0O (unix 0O)

UNIXOOOOOOOOOO login (DOD0OO0OOOOOOOOO0O,logout 00O0OO0OOO.
ooooo,o0oboocon:

1. 00b0oooobooboo. boboooooboooooboobooooooDo.

.[ALT |ODOD [sHIFT|OOO[CIRL |0000000D000000000000000000

000.00000000000000000000. OO0 [SHIFT|0000O0O0O000000

0ooooo + 00000000.at00,ctrl 000000000000.
.[sHIFTHa] OODDOOOOO ACOOOOO.

.[Bs]oDO [pEL|DDDODOOODOOOOOODOOOOO.

[\]

w

N

ot

.[SPACE|00D0O0O0O0ODODODONODOOOD.00O0ODODODONONDOND.(0O0C0C0OD 20H)

=)

[’](oooooooo)o [ ](oo0oo000)00000000.000000.00,0
000000000000 0(0000 o00000000O00DO.

r.0o00obo0ooooobooboooboon.
() OOOO: D0O00OO0,00000000000DOO0O0O0COOOO0OOODOOOO. O
oboooooboboooog.

(b OUODO:00,000000,00000,000000000000. 0000000
oooooooon.

(¢ DOOOUOOUOOOUDOOOO,open(0000O0O)000ODOO0OODO.OOO
obooobooboobooobboobboobo.obooooboooobooobobooooDo
goooooooooboobooo.booooboobooboooob.ooooboooo
gbooooooooboooooobbo.oooooooooooboobooobooon
obooooobooboooog.

OO0 1.1 login OO logout 00 O0O0-00000000O00O.

OO0 1.2 WebOUOOD netscape DO OO0O000O0O0O0DOOO-0000.
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00 1.3 Netscape 00000 Risa/Asir 000000000000 O0OO0OOOOO.O00O0OO
O0000DbO000Dd, nttp://www.openzxm.org OO OO, More documents OO OO, O
UO000 Asir manual in Japanese and html U0 0OUO0O0O0O0OO00OO0O0O0OO0O0O0OO0O0O0O0
ooo.

0014 Q0OO0OOO0ODOOOODOO?OOOOOOOOODOOOOODOOOO?

1.2 logon, logoff, 0000 (Windows )

0000000000 wmixO0O0O0O00O. Windows00OOOOOOOO000000O0O0O0000O
00,00000000000000. Windows0OOOOOODOOOO,00000000000
0000000000000000000,000000000000000000000. “000
Windows” 000000000000 00000C0O00.000000,00000000 Windows
0000000000000,00000.

ooooo,

1. 000000000oooooooooog,

2. 00000o0bobooooooooa,

3. 0000000000 0ooooooooooooooooon,
4. 00o0Ooooooooooooooo,

5. 000Oooooooooo,

6. Windows OO OO0,

7. CODROM OOO,D0O00000,

OO0O000Dooo0,Asir 000000000, 0000000000 ODOODOO0O0OODOOO
gooobooooooon.

1.3 Risa/Asir 000000000000

Unix 000 Risa/Asir 0000000 kterm U xterm 00 000000000000 Emacs
0000000000,easir00000.

bash-2.03% asir

000 bash-2.03$0,000000000 (D0O0O0OO00O)000000O0OOUOOOOUOOOOO
000ooO0o0do. o000 % (c-oboUooo0oooO0)0o0oOo0ooo0ooo0. 00,0000
000000000000 fep asir J0000 Risa/Asir 00O OO,
Windows 000, Risa/Asir 0000000000000 O0O (DOO0OOO)000O0OOOO
00000000 asirgui (Graphical User Inteface O Asir) 00000
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ooooooO0O000. 00, asirgui 0 Windows 00000000000000000C0OCOCOO
0000000000, UnixO xterm 00 fep 000 Asir 0000000000000 O0O0OO
OO0OO00000,Windows 0OO0O0000000000O0O0O0O0O0OOOCOOO. OO0 asirgui
U00 asirJ00. asirgui 000000000, 140000.

Risa/Asir 00000000000 DOOOOOO,

[O0DO]

OO0 asir 00000 (DOOOOOO)0OO0OOODO.

bash-2.03% asir

This is Risa/Asir, Version 20010917 (Kobe Distribution).
Copyright (C) 1994-2000, all rights reserved, FUJITSU LABORATORIES LIMITED.
Copyright 2000,2001, Risa/Asir committers, http://www.openxm.org/.
GC 5.3, copyright 1999, H-J. Boehm, A. J. Demers, Xerox, SGI, HP.
PARI 2.0.17(beta), copyright (C) 1989-1999,
C. Batut, K. Belabas, D. Bernardi, H. Cohen and M. Olivier.

[0]

000 Risa/Asir O0000O00000O quit; OOOOO.

00000,00 Asr 0000000000 O0OO0ODOOODOOOOO.
Asir 0000000000, 000000000D0. 0000000000 DOOOOOODOO0n.
00 1.1 +,-,%,/,~00000000,000,000,00,00.0000,
2% (3+574) ;

000000 23+54)000000000.

[o] 2% (3+5°4) ;

1256

00 1.2 sin(x), cos(x) OOOOODOODOODO. epi DOODOOOOODO.
sin(z) O cos(z) DODOODOOOOOO

deval(sin(3.14));

O0000.deval O 64 bit OOOO00ODDOOO0DO0OOO0O. bitOOODOOO0O0 1100000
goooo.
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(r2)eet)

0 Asir 00000000, ; (00000)000000000 [RETURN|0O000CO0000. OO
000 [RETURN|0OO0OO0OOOD0O0OO0OOOOO. 00000 00000 $ (000O0)O0C0
000,00000000000.0000000000,10,1,{,}00000000 Risa/Asir 0O
()00.[,10 {,}o000oooo.

oo 1.3

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

16
[1]  ((2+2/3)%4+1/3)+5$
[2]

OO0 14 Asir OO0DOOOOOOOO.

l. 00oooooboboobooboobobooo. boog x20000,2000000000
obooobOo. 2000 20 xx2000.

2. poly ; 000000 polyOODOOO.

3. fctr( poly ) 0 poly 000000000 CODODOODOODOOO.

[0]  fetr(x~10-1);

[[1,1],[x-1,1],[x+1,1],[x" 44x" 3+x" 24x+1,1],[x " 4-x" 34x" 2-x+1,1]]

[1] (2%x-1) % (2%x+1) ;

4*x" 2-1

[2] (x+y)"3;

v 3+3*xFy " 2+3%x " 2*y+x"3

fctr 0000 2°—10
(z-DYh @+ D) @@+ + 22 e+ D) (2t -2+ 2 -2+ 1)
oo0o0o0o0ooooooooooooo.

OO0 1.5 plot(f); 02000 fOO00O0O0O00x000000000000O00O0OO
plot(f,[x,0,10]) O0DOOOOO,x0 000 1000000D0.

0

[1]  plot(sin(x));

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

00 1.6 0000000000000 [CTRL}#YC] (CO cancel 0 C)00D0O0D0. 00O
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interrupt ?(q/t/c/d/u/w/7?)
0ooooooo [RETURN |00 0O0. OO

Abort this computation? (y or n)

00000000 [y] [RETURN|O0O0OOO. (¢/t/c/d/u/w/) 00000000 720000000
ooooooo.

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

return to toplevel

[1]

gbobooboobooobooboo. obodobgobgob. boboobooboob.bod
000,00000000000000. Risa/Asir 0000000000000 0O0O0OOOOOO
gboooboooooooboooooa.

oo 1.7

[0]  Kazu = 5;

5

[1] Hehehe = x+ 8;
x+8

[1] Kazu+Hehehe;
x+13

000000000,00000; 0000000, [RETURN|0000000CO0OO000000.
0000000 ; [RETURN|O “000000000” 000.

00 1.8 Risa/Asir 000 O00O0O0OOOOOO

1
2+ V3, S5

B

[0] A=2+deval(3"(1/2));

3.73205
(1] B=1/(2-deval(3~(1/2)));
3.73205

B s

1.33227e-15
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1.33227e-15 O 1.33227><10*15|]DDD|:|.2+\/§:2_1\/§DDDDDDDDDDDDDDDDD
ooooo.oooooobobobo,0b0oboboooobooboobobooooooobOoDbo. o
oo0 11oo0oo.

0O0000,00000000000000 (3.73205) 000000O00. 000,000 500

obooobOoboooooboooobobooo.booooobooon

ctrl("real digit", 0 0O)

gooooo.

[0] ctrl("real_digit",16); RETURN

16

[1] A=2+deval(3"(1/2));

3.732050807568877

[2]  B=1/(2-deval(3~(1/2)));

3.732050807568876

ubO,000000 150000000000 00O00C00O0. OO0O0,160000000000A0
obOoo. boooobobobOob 110000, o004,  165302.42+157.05; OO0OOO
0 165459 D0 0000000000000 OOO0OOODOOD,0D00 realdigit000O00O0O
goboobogoo. bo,0o0b0oobooboboboooboboobobobobooooboobooboonn,
ctrl("double_output",1) OOOO000O0O0O0O0O0DOOOOODOOO.

OO0 Asr 000000000 OCOO0OOOOO0DO,0000000000D0O000DOCOO00O0OO
gbooo.b0ooooboobooboboooboobooooboooooooDo.

1. for (K=O00ODO; ¥K<=0O0OO; K++) {00 0DOODOODOOOODOOQO};, DODODOO
OO0000O000ooOoOooo. for0000O0O0ODOO. K=N" 0O, “K<NO” OODODOOOO
O.00000,%="0000,000 Kk>NO”O00000000. =000 “K«N” 0O,
“K<NO”DODOOOODO.

2. ++K 0O K++ 0O KO 1000000O0O0O0O0O. K
--K 0 K-- 0O0KO1O0OO0O0o0ooOooog.

K+1 OOoogogoo. oodg,

3. ++K 0O K+ 0O KO 1000O0OOOOODoOobOO. K
--K 0 K-- 0KO100OO0O00Ooooooo.

K+1 O0Oogogogoo. ood,

4. print( expr ) 0 exprO0O0000O.

5. lead("U0000O™; 00D0D0,00000 Risa/Asir 0000 (DO0O0O),00000.
O0000000000 end$ 0OO0ODDOOOD. asirgui 00,000000000 “O
O”000o0ooooooooooo.

00 1.9 [02] for O0UDOOODDOOUD v/zOOOUDOOODO.

goo 1.1
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[0]  for (I=0; I<2; I = I+0.2) {
print(I,0); print(" : ",0);
print(deval(I~(1/2)));

}

good

0:0

0.2 : 0.447214
0.4 : 0.632456
0.6 : 0.774597
0.8 : 0.894427
1:1

1.2 : 1.09545

1.4 : 1.18322

1.6 : 1.26491

1.8 : 1.34164

2 :1.41421

print(A) OO0 AOODOOOODOO. print(D00) O00O0DODOOOODODOO. print(A,0)
000 AQ0000O0ODODO0OOD,0000D00000D0ODOO0. DODODOUOODO.0oOooo,
A=10; print(A,0); print(A+1); OO0O0OO0OD, 1011 00000000ODO. A=10; print(A,0);
print(" ",0);print(A+1); OOOODOO,10 11 00000O0.

oooo0ooooOo,000o00ooo0bD0o0o0ooo0ooooooDo0. oooooooooo. oo
000,0000000d00D00oo00o00oo0oU0oDO0U0oOoDOooDoOooDOooDOooOoOon.

0000,00000000 I<2000 I=200000000000.000 Asird0OOQO
000000000, 000doo00oo0oo0oDo0ooooooooooooooooooon
(l10000).0o00oo,

OOoQoOoOoOoOoO0OD Asr0000000O00OOO,00000000000A0.

gooaoood.

00 1.10 [02] Unix 000 help("fctr"); O00O0OO0O0OODO fctrJ0000O00ODOOO.
O0000 help(DODO); O OOOODODODDDOODOODOOOOOOO. f1ist(O 0OOOO
OO000OoO00oO0o00oDoO0o0ooO0oOooDboO0O0DDO. Windows OO, 00000000,
gboboaobooobooobooobooboobaoboo.

goo 1.2

[0] help("fctr"); RETURN

gooo:
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fctr (POLY)
:: POLY OO0OOOOOOOO.

sqfr (POLY)
:: POLY DOQOQOQOOOO.

RETURN
ggd

POLY
oooobooooo

*

000000000 POLY 0000000, ‘“fctr()’ 0000000,
‘sqfr()’ 000D0D0000.

*

ocoo [ooo,1],(0o,00071,...] 00000,

* 000 O OO0 OO0-000 Oob0Oo0 poLy ODOODO.

* 000 O, (pOLYy/DOO) O, OOOODO, ODOO 6D O 1 0O0OO
OO00000O000DOoO0oO0oooog. (‘ptozp()? OO)

[0] fctr(x~10-1);

[[1,1],[x-1,1]1, [x+1,1], [x"4+x"3+x"2+x+1,1], [x"4-x"3+x"2-x+1,1]]
[1] fctr(x"3+y~3+(z2/3) "3-x*y*z);

[[1/27,1], [9*x~2+ (-9%y—3*2z) xx+0*y~2-3*z*xy+z"2,1] , [3*x+3*y+z,1]]
[2] A=(a+b+c+d)"2;

a”2+(2%b+2xc+2%xd) *a+b "2+ (2% c+2*d) xb+c"2+2*d*c+d "2

[3] fctr(A);

[[1,1], [atb+c+d,2]]

[4] A=(x+1)*(x"2-y72)"2;

XTE+xT4-2%y T 2%xx " 3-2%y T 2%x " 2+y " 4*x+y~4

[5] sqfr(A);

(01,17, [x+1,1], [-x"2+y~2,2]]

[6] fctr(A);

(1,17, [x+1,1], [-x-y,2], [x-y,2]1]

helpOOODOODODOO,00000 Asir0000000000O0O00OO0ODODOOD. O0O0OO
gbobooobooobooboo,0boooboo,0booooooobooboooobooboon.
gbooo,00000 ooooboooo.

Asir 0000000 WebODODOOOD asirgui 00000000000 OCOOOODOOOO.
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od:
Asir 000 0Q0D0D0O0O0O0D0DODO0O0OO0OoDOoOoOoooooOoOoooO. oooo, OpenXM OO
Risa/Asir 000000000000 O0OOOO. OO Risa/Asir 0 OpenXM/Risa/Asir 000 .

bash-2.03$ asir

This is Risa/Asir, Version 20020802 (Kobe Distribution).

Copyright (C) 1994-2000, all rights reserved, FUJITSU LABORATORIES LIMITED.
Copyright 2000,2001, Risa/Asir committers, http://www.openxm.org/.

GC 6.1(alphab) copyright 2001, H-J. Boehm, A. J. Demers, Xerox, SGI, HP.
PARI 2.2.1(alpha), copyright (C) 2000,

C. Batut, K. Belabas, D. Bernardi, H. Cohen and M. Olivier.
OpenXM/Risa/Asir-Contrib(20020808), Copyright 2000-2002, OpenXM.org
help("keyword"); ox_help(0); ox_help("keyword"); ox_grep("keyword");

for help messages (unix version only).

Loading ~/.asirrc
[873]

O0000,000000000 [(873] 000D, 00000000000000 Asir00000O0
O0000D000000. OpenXM/Risa/Asir D00, Asir Contrib 0000000000000
O00,0000873000000. AsirContrib 0000000, 0000,TeXOOOOOOO
oo0ooooooooooooooo.

D00 Asir 0000000000 20000. 00000, version number 0 20001200 00 O
Oo0oo0oooooooooooooooooooon.

1. Head branch OO O QOO0

2. Head branch OpenXM O (OpenXM/Risa/Asir, 00000 + Asir-Contrib 00000 )

1.4 Asirgui (Windows )

Windows 00, 000000000, asirgui 00000

gobooboooooboobooob.Obooboooboobooobooobooboobooobooboon
O0000,0000000000000 Asr00000OO0OO0O00O0O,00000000000O
ooooooo.

1.[-]ooo [creLMf] : DoDODOOODOODO.
2.|-|ooo [ceiqp] : DODODOODOOOODO.
3.[+ |ooo [emLMp] : DOOODOOOODOD.
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S

[+ Jooo [crLlan] : bOODOODODOODDOODOODOOOOOOO0.
.[ctRLMa) : DODODODODOODODO.
.[cTRL}e] : DODDODODODODO.
.[ctRLd] : DODODODODODODODOOOO.

.[ctRLMx] : DODDODODODODOODOOOODOO.

9. !]+|oop|:|oop|oooooooooo, 0000000000,

ot

(=]

EN|

[e 2]

10.[!]: coDDDODDOOOO.

000000000000000000000000,000000000000000000,0
000000000000,0000000000,0000000000000000.00,00
D00000000000,0000000000. [CTRL}p], [cTRL =], [!|DO0D00D00
00000,00000000000000000.00000,000000000000000
0000,00000000000000.

1.5 00000000000000000 (unix 0O)

Uobo0obooboodn,lead000DO00DOOOOO. 20000000000 emacs
000 Risa/Asir 0000000000 (0 1.1 000). O00O0O0O0OOO0O0OO0OOOOOOOO
oooo,00 1,2,300000000000000000000000O0.

1. 0000 emacs O OOOOOO,
2. emacs HO0O0O0OO,000000O0O00OOOO0O.
3. Risa/Asir 00 load OO O.

Oooooooo cO0 JavaO0O000O0OOOOOOO,TeXOOOOOODDOOOO,D0000
oooooooDo.

O000 emacs UO0DOO0O0OO0D0O0OO0D0O 20000000000,000000000. Emacs
0000000000000 0DO0O00D00O00D. Emacs Lisp00000000O0O0DOO, O
ooboooooOooobO0o0obOoobooboo0. 000 emacsO0 0000 OOODOOODOOODOO,
gobooooobooooobo,0obooog0oooooooooo,bbooobooobooooboooD. o
UOemacs DOOOO0OOO0OO0OO0OOO0OOOOOOOOOOODODOO viOOO. OOO0OOO0OOOOO
oboboobOobooooobooooboboo vioooooao.

000000, Emacs 00 0000000000000 OOODOO0O0O0ODO0 emacsO0O0O0O0
oooo.

000 1.3 0000 emacs 0O0OOODO. emacs hoge.rr & U0 D0OOOOOOO hoge.rr U
O00O0O0. 00,000 emacs 00000000, 0000 hoge.rr 000D D [CTRL x|
[CTRL }{£| hoge.rr 0O OO (open D0 0), 0000 hoge.rr 0D D DD,

bash-2.03% emacs hoge.rr &
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5 [ I |1
orange momo. math. kobe-u. ac. jp: emacs
- - emacs: Permission denied.

E o emacs@orange.math sc.kobe-u.ac.jp | momo. meth. kobe-u. . ot xwd -root | xedtoprm > /t
Buffers Files Tools Edit Search Mule Help T/aswemaos. pprm

e (3157 5 LI

deval(g1n(s. 14));

fotr (276105

end$

—g== T (Fu --L
WFor information about the AT Progect and 1ts goals

0. 00014 sec (0. 00014sec)
[204] Toad(”. fhoge. ri”7);

g)_zggogzzgec (0. 012109sar)
8. Be-05sec (7. T96e-0Hsec)

0. 000546 sec (0, 0233Tsec)
LB s Le1s 1] [met AT Tegeet 0], [ 2l 11]

008 5sec (0. 02603sec
0, 000169sec (0, 0001619sec)
[209] quit;
momo. math. kobe-u. &c. jp: asir -norc
This is Risa/Asir, VYersion 20020815 (Kebe Distribution).
Copyright (C) 1994-2000, all rights reserved, FUJITSU LABORATORIES LIMITED.
Copyright 2000, 2001, Risa/8sir committers, hitp://www. operpm.org/.
GC b1 (alphab) copyright 2001, H-J. Boehm, &. J. Demers, Xerox, SGI, HP.
PART 2.2.1(alpha), copyright (C) 2000,

. Batut, K. Belabas, D. Bernardi, H. Cohen and M. Olivier.

0] load(”. /hoge.rr”);
2

[a]

1

1256

0. 00159265

%H]] D111, [+t 1], D2et 1], 02041, 1] ]

O 1.1: Asir O emacs

Emacs OO0O0O0OOO.

2%(3+574);
deval(sin(3.14));
fetr(x™6-1);

end$

00000000,0000 |[CTRL}x] [CTRL}Ys] O0O0O0OO0000. 00 Asir 000, load
ooooo0ooo.

bash-2.03§  asir

Asir 00000000

[0] load("./hoge.rr");
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goog:

1

1256

0.00159265

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

gbooob0d 10 lecad00O00O0O0O0O,00000 1000.

O0,emacs 00000000 ¢ OO0O0OOOOOOOOOOOOOOOOOOOOY

UNIXO,0000000000000000000O0oOoOO0C0cCoOooOoOog osooo.
ocoooooogo,cev0bOOO0OOoOoOOOO,000O0OO000O0ODOOOODODOOOOD
000,UNIXO,00000000 (00O00)0D0000000 (OO0 10000)00000
ubo,0000o00b0obobobooooooobog,bobo0obobooboooooobo. boobooo
gbooobooo,bo0ooboobooooboooobooboobooboooboobooo.ooboooon
UNIXO,000000000000000000000000.

oo0,0b0000b00bobooooooboboo,b0ob0ooo0ob0boobooobDobobooo
boooboboooo.ooobobooooobooooboboooooobaa,

bash-2.03% emacs ‘

UbO0O0,emacs U0 0O0OO00OO0O0,0000000000000000. 000000O0O0OO0O
obO,00000000000000O0000000O0,00000000000DOO0O000O000O0
O0. 000000000000 emacs000000000. 000,0emacs00000000O0O
ooooooboooo.oooog,

bash-2.03% emacs & ‘

oooooo,
[1] 60582 &

000000000000 00000000000000.000,00000000000000
0 emacs 0000000000000 0000000000000. 0000 Demcas J000D
00O000000000oooo.
0000000000000000000000000000.000000000000000
00000000000, [CcTRL4{z]000000,00000000000000000,000
000000000.0000bg000000000000000000000000

[CTRLMz]

[1][+ Stopped  emacs

bash-2.03% bg

[1]+ Stopped emacs &
bash-2.03%
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1.6 000000O00OOCOO0O0OO0O0OOO (Windows O)

Windows 00000000000 DOOCOO0OODOCOO0ODOODOO. 0000, Windows 00O
000 (notepad) 000000 O0. O00OO00OOOOOOUD0OD0OODODOOOODOUOOOOOOO
00000000000 00000. 0000, Windows OO emacs 000000 0O0O. OD0OOO

0 windows 0 emacs 0 meadow O 0O0O.

OO0 1.5 http://www.google.com 0 meadow OO0 OO ODOODOOOODOOODOODOO, meadow
goooooo,00oooooo.

gooo,00d
0000 - (0000)00000 -00000

0000000, (asirgui 00 shell("notepad"); O0O0O0O0OOOOOD.) 00000000
0,0000000000,

ubdd —goboooobgooo

oobO.o0oboobooboooboooobooobooo,0b0oobo0ooboooooooooooon.
wmix 00, 0000000000 (00000)000000 lead000O0O00OO0OOODOOO

O. Windows OO 0O,load OO0 OO0O0OOO0O0O0OO0OOODOOODOO,load J0000O0OODOOOO

gbooobOobooooboboboonboonn, asirgui O

good =00

gbobooboo,gboboooooboooooa.

00 1.11 Asir0000000000000000000000,00000,00000000
ooo. (0 1.2).

OO0 1.6 Windows 000 asirgui OO0O0O0OO0O0O0COCOCOCOCO logO0O00000,Asir0000
0000000000000 000. 00000 Asir0000,log000000DOOODODOO
oboooooboooog.

1.7 O0: Asir 0000000000 bOOO0OO

1.71 0000O0OO000O0ODOOO0

Unix 000 .asirrc O

load("glib")$
end$

gooobooo,booooboooobfob gliv00o0oooog.

Windows 0000000 HOME O00O00O0O00D0OOODOOCOO0O .asirrcO load("glib")$ O
000000,000000000000 glib000000,Asir000000000 (get_rootdir();
00000000000)00000 .esirrc000000O00DOCOOO.



22 010 Asir00Q

; D IR AT
= ?ef kel lo()

prirt("Hello, world.”™)

end$

2%

B R s s

Hata ] ebibook & icurve-22
& 2505/ [T hella 'k
1dio-buntan #aro €] hello ] letter-1
2-12 s asirz000 ] history Htanto
3 B asiremacs [#]ht2
1] a File00on B)hyo

e Al I m |

el oA LOAEET: - -
ME REE Brts Wi e | B I

=)
This is Risa/Asir, Yersion 20020802 (Kobe Distribution).
Copyright (0) 1994-2000, all rights reserved, FUITTSU LABORATORIES LIMITED.
Copyright 2000,2001, Riza/lsir committers, http:/Awmw. operxn.ora/.
GC 6.1(alphab) copvright 2001, H-J. Bochm, A. J. Demers, ¥erox, SGI, HP.
PART 2.2 1Calpha), copwright (C) 2000,
[ C. Batut, K. Belabas, D. Bernardi, H. Cohen and M. Olivier
1

[HeapSiee Z60144Btes 4

Y AR B
|3 Main — Asir2000 PO BEEN 1494

s t]|| @ S @ || Eoveun | Eabetn - 20

O 1.2 Asir 0O OO

1.72 0000

00000000000 00D0O0O000DO0O000. 0000000000 (debug) DOODOO
gbooooboboo. coobooboooboobooobooboooboboobobo, 000000

DDDDDD.

1.73 0000000000000 O0000 (unix O)

gboooboobgooboboobooboobooobobooboo.boob,obooba
uboobob risaO00000OO0OOOOOO.

bash-2.035  mkdir risa [RETURN] |

OO0 bash OOOOOOO .pashre OOOOOOOOOOOO.



1.8. 00000 23

ASTRLOADPATH=. : $HOME/risa
export ASIRLOADPATH

csh,tesh OO O OOOO0O

setenv ASIRLOADPATH .:$HOME/risa

O .cshre DOOOO0OO. 000D0000O0ODO bashOOOODOOODOO, csh,teshODODOOOO
gbobooooboooooooooboboboboboob. boboboboobooooooon,
AsirO0O0O0OOCOOOOO0ODOOODOD risab00OO0O0O.

bash-2.03% cd risa
bash-2.03% emacs test RETURN

risadJ 0000000000000 O0OO,000000000000000 (asir00O000O0OO
0000000U0o0o00), 000000000 0oooooooog.

bash-2.03% cd /tmp
bash-2.03% asir

[0] load("test"); RETURN

1

ASIRLOADPATH O 00O O0OD0OO0O0O0OODOODO,Asr 0000000000000 OO00O0OOOO
ooooooboooob.ooooooooooooooooooooono, o/ ODobobooobooooo
00000000000 Risa/Asir D0O00O00O0O0O0O. 0000000 load("./hoge.rr")$ O
./ oooooo.

1.8 OOOOO
1.000 on,of 0000OD00O0ODDOOOO?
2.08000000000007

3. 00ooooooooooooooboOooooo?

N

. [snift]0O,[ctrl|0000D0DOOOO?

5. 000D0O0O00OD000DO,Asir0J load DO00O0O0O0O0O0OOOODOOOOO.O0C0O0O00O
OO0000O0O000DOO000DOOoOO0O0?0D0O000D00 1cadd00OO0OODODODO?

6. Asir book 0 CD OO0O
ftp://ftp.math.kobe-u.ac. jp/pub/OpenXM/asir-book/asir-book-ja.tgz OO Prog O
gooooooooooooooboooooooooOoooogbooogooobo. booobo
0000, ccurve.rr OJOO000, main(8); DO OOOOOO (O 12 0000).
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010 Asir00Q

Risa/Asir 000 00000 : Happy Hacking Keyboard (PFU HHK Lite)
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020 wnix JOOOOOOOOLO emacs

0000000000000 0000000D0000000000000D0000. 0O00d graphical
user interface 00000000000 O00O0OO wserinterface 000. 00000000 DODOOOO
00000000 user interface 00 0. Windows 0 Unix O graphical user interface 0 0 0 0O O
OO wuser interface OO0 O O0O0O0DO0O. Unix 00O graphical user interface 0 X window 00O 00O O
oooooao.

OO00000 uwserinterface 0000000000000, 000000000000000DOO
00000000 000O0nD. 000000 wserinterface 00000000 OOOOOO. 000
good0ooOoooOoooooo,00b0fdbo00obO0o0oooooooo0oooboOooboooon
ooooooooooooooog.

wmix 0000000000, 00000000O00O0O0OO0O0OO0OOOOObOODOOOOOOOO
000oo00d0oO0o0oO00Oo. 0o0,000000000000O000,0000000 1000
g0o0ooOoooO0DOO00o0.obooo0oboooobooooooO,0g 2roo0o0oobooon.

21 wixO0Odooooodod

1. 000000 (0oo0o0)0o00o00o00o00oO0oLD0oo0oD0oDOoUoOUOU0. 0000
oooooooooooooooooooooooooono. ogoooodgooooaoo
O0o0o0o0o00oo0oo0ooo000. 0000 wix0O0OO0O0O0O %00 $00vpash$ 0000
0000000000000, Asir0 [00]1000000000000000. MS-DOS O
000 (command.com) 0 a:0 000000000000 0000OO0. 000 wix0OOO
oooooooooooog.

2.man 00000000 O0O0O0O0OCOCO. 0000 man 1sO000000,1s00000000
goo.

3. 000000000000000000000 kterm & OOOOO0. 00000000 Ounix
oooooooogoooo.

4. ssh 000000 :00000O00DOOOO0ODODO.sshO0O0O0 logmOOOOODOO
oooooobooon.

5. asir |[RETURN|: Asir 0000 O. quit; [RETURN|: Asir 000 OO.
6. w: 0000O0O0OOOOOOOO legnOOOOOOOOOOOO.

7. 1s: 0000000O0000O0O0O0O000000000.1s -1: 0000000000000
oo0bO00obO00b00000.1s -tl: 00000o0oboobooooobooooooon
OO00D0O000D0.1s -1 | mre 000000000 OO0OOOO. OODODOOODODOOO
O00000,q(quit) 00000000000 .1s -a: . 0000000000 OO0O0OOO
oo.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

020 wixOOOOOOOOOO emacs

Unix 0000 /0000000.00,WindowsOOODDODDOOOOOOOOOO D OO
000.Windows 00000000000 O0OO0O0 \ (DOD0OO0OOOOO)0O00O00.00
ooooooooooobo,b 2robooog.

mkdir 0000000 : O00000O000000. ca 0000000 00000000
ubobobobobobdif. cd .. :0000oooooobodb. pwd: UOOOOOO
000 (0oo0oooUoooo)oooog.

chmod : 0O UOO0OOOOO0OOODO. chmod -w UOUOO0OUOO : O0O0OOO0OOOOOOOODOO.
chmod 600 U0O0OOD0O :J000O00OO0OD0OOO0ODOOO0ODOODOOODOODOO.

more
cp ODOOOO1 ooboob2:00000000000.
m 00000 :0000000.

ps —ax : U0 0O0OO00O0OO0O0O0DOOO0OO0ODOOO. kill -9 000000 : O00OOO0
oo.

[CTRL}C] : 0ODDOOO stop OO,

[CIRLMz| : DODDDOOODO. kill %%: 000000000000000. fg: 00
00000000000000 (forground J0O0O0O).

ping U000 : OOOO0OO0OO0ODOOOCOOOOODOOOOOOODOOOOOOOODOOO0OO0
oo.

telnet 0000 : 000000 DOOCOO0DOOOOODOOOOODOOOO.ODO0O0O00O0O00OO
000000, telnet DOOOO0OO0O0O0OOO00O0. 0000 sshODOOO.

ftp: ethernet 00 0000000000000 OOO.
passwd 000 yppasswd : DO O0OO0ODOO.

last | more : 000 logn OOOOOOODODO.

ugb 21 0O0000O0000OO000O000oOO00b0o0b0obo0o. booboobooboooobo.

goo 2.1

bash-2.03  1s |Dooooooooao.

hoge.rr memo.txt

bash-2.03  1s -1t |DoooDoooDoOOOOOO.
-rw-r-r— 1 taka taka 317 Nov 20 21:41 memo.txt

-rw-r-1r— 1 taka taka 16 Nov 20 21:39 hoge.rr

0022 Unix0O0OD0O0O0OOOOOOO0O0O0O0O0DOOOOODOODODD /etcOOODOOOO
O00. /etcOUOO mo OOOOOODODOOOODOOOOOD.OODOO Jete/motd OO DOOO
ooo.
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goo 2.2
bash-2.03  1s /etc/mox | Jete/mo* 00000000 O000O0DO.
/etc/modules /etc/modules.conf /etc/motd
/etc/modutils:

Okeep aliases arch om-inst paths setserial

bash-2.03 more /etc/motd ‘ 0000 Jete/motd DODODOODO.
Linux potato-610 ...

Most of the programs included with the Debian GNU/Linux system are

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

gogoobobobooooooobooboboboooag.
000000000000000000000000000 (root 00O)

00 2.3 UnixOOOOOOO,000000 /bin, /usr/bin, /sbin, /usr/local/bin 0000
00000000, /pin 000 r0000000DOO0O0ODOODOOOOOO.

goo 2.3

bash-2.03  1s /bin/rx | /binr0DO000OO0DOODOODO.
/bin/rbash /bin/readlink /bin/rm /bin/rmdir /bin/run-parts

00 2.1 (DO0O0O0O)
0000 /etc/hosts, /etc/passwd JODOOO0D0O00O0 mre OOOODOOOD. Unix OOO
gooooooooooOoo.

00 2.2 (Debian GNU Linux 00, 0000)
0000 /etc/network/interfaces, /etc/init.d/networking 00D O0OOODOOOOODO.

00 2.3 (FreeBSD 00, 0000)
0000 /etc/rc.conf 00000000000000.

0024 O0OO00OO0O0OCOOOOOCOOOOOOCOOOOOOCOOOOOCOOO0OO0OD0OCOO
000000000 ping0000. 000 www.math.kobe-u.ac.jp UO0UOOO0O ping OO
od.

ooog 2.4

bash-2.03 ping www.math.kobe-u.ac.jp ‘ ping 0000
PING apple.math.kobe-u.ac.jp (133.30.64.174): 56 data bytes

64 bytes from 133.30.64.174: icmp_seq=0 ttI=254 time=1.9 ms
64 bytes from 133.30.64.174: icmp_seq=0 ttI=254 time=1.4 ms

+ ping O 0O
bash-2.03  ping 10.1.123.1 10.1.123.1 OO ping

PING 10.1.123.1 (10.1.123.1): 56 data bytes
gobogo.ooooooog.
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2.2 Emacs

1. emacs 00000 : emacs 000. Emacs 00000, mule, xemacs 0O O00O0O.
O0:Emacs O0,00000 wnixOd,0000000000000O0O0OO0OOCODOOCODOOODO
000000000000, Windows O 0O mule 0 meadow OO OO0,

. [cTRL}x] [cTRLMf] DOOOO [RETURN|: OOOOOOOOO.
. [cTRL H{x] [CTRLMc] : emacs 0O 0.

. [cTRLx] [CTRLMs] : save. DOOOOOOOODO.

5. 00000000000000. [CTRLM£] : Forward, [CTRL [{b] : Backword, [CTRL[Hp]

: Previous, [CTRL}{n] : Next. » « t « 00000000000000ODO.

[CTRL}{d] : delete. 1ODDOODOO0ODD0OOO. [CTRLMk] : DOODODOOODOOO

goog.

.[cTRLMg] : DO. DODODOOO.

.[cTRLM;] : DODDDDOOO. 0DDDOOO0DO0OO000OD0000.

. [cTRL M sPACE| : DODDODDO. : write to yank buffer. 0000000 (copy).
[CTRL {{y] : yank. 000000000000000000 (paste). [CTRLPw] : 0000

0000000000000 0000o0ooooog (copy).

[\

w

S

=2

EN|

oo

©

10. [CTRL =) : Undo. 0000”0000 OOOOD”.

. [cTRL ] [2]: Window 000000, [CTRL}#x] [1]: Window D000 D0 . [CTRL H{x]

[o]: other window. 00 DD DO OOOO0O.

. [esc][x] shell [RETURN]: emacs 000000000000 0D0.

. [esc][x] goto-line [RETURN|O 00 : “000” 0000000, asir 0000000000
00000000000 0bO0bO0Ob0. 0000 near line 11: parse error UOODO 11
0000000000000.

1

—_

1

N

1

w

00: asirgui 00000 Emacs J00000000000000000. 0000, [CTRLMf],

[cTRL}{b] 0DDOOO0ODO00,000000000000. 00 [CIRL}{p] (previous) 00O

D000 Asir 000000000000, UnixOO Asir00, fep asir O Asir 000000,
d0000000OO0o0bOoobOoooOoooooo.

00 25002 10010000000000000000 s1.xrxr000000 emacs J0000
Uboo00.000000 Asir000000000000.

sl.rr
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Re = 0$

for (K=1; K<=100; K++) {
Re = Re + K;

}

print(Re)$

goo 2.5

bash-2.03  emacs sl.rr & slar 0000000000000, Save (O0).

bash-2.03  asir Asir 000,

This is Risa/Asir, Version ...

o] load("./sl.rr"); | 00000 sLrDO0O0D0.

5050 | print(Re) DOODODOO.

000000000 [RETURN|0000000000000C0,0000000000.0000
00000000,000000000000000000,0000000.0000000000.

00 24 (D0OODO)
D00 mixO0OOOO00 TRXOOODOOOOOODDO. emacs 0 TEXOOOOOODODOOO
oo.

¢>0,0>0000,0000000000.

a;bzm

oboooboooobooooboooon.

TEXO0ODOOO00O0O0Ooo0Oo.

\documentclass{jarticle}
\begin{document}

$a >0%, $>0$ OO0, OOOOOOOOOO
$$ \frac{a+b}{2} \geq \sqrt{ab} $$
ggodobobobbooooooobooo
\end{document}
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020 wixUOOOOOOOOOO emacs

Risa/Asir 000 OOO0OD : Risa/Asir 00000 OO0O0OOOO.

Risa/Asir 000 00000 : Risa/Asir 00000 OO00OOO0OOOOO 2.
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oo

[1] Kernighan, BW., Pike, R. UNIX 000000000 .1984. 0000000000000O0
g.
Unix 0000, Unix 0000000000, 000000000.Unix0O00OO00O 1969000
oboob00.Unix0OODOODOO,000,00000000000,00000.1983000
00000000000000000 42BSDO0O00O0O0O0O0O.000 TCP/IPOODOODO
gbood,0oobooboooboboooboobooboobooboobo0oobooboon
o0o0oooooooooooo.0obo0 MITOO 19800000000, X Window System 0O
0000.1990 000000, Linux 0 FreeBSD OO OOODOOOOODOO (1984 00000
00000000 8038000 CPUD ATOOODODON),00000000O0O0ODOOD
Ubdb0 wmixO0OOOO,000000000000000000000O0CO0OC0O0DO.00
ooooooOooooo0oOoDOo0oOoooooOoobD pCwixDOOO0O0DO.

oo0opDo00 nixOOoooOOOO,000000000000D0OCO0,0000D000O
gobooooobooooon.

[2] Unix O Emacs (mule) 000 000000000000 0O00.00000000O,0000
oboooobooooobooboooooboon.
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30 touotbobod

Risa/Asir 00 0000000000000 DO0OO0OOOO0O0ODO0OO0O0OOOOODOO. 0000
gbobooboobooboobooooobooooboo.ooboo,0boob0boooboOooboooon
bobooboooboooboobooooboobo.obbooboooboooooooooooooon
gboboda,buabuoaboabooabooaboabooabood,boanoaoaouaaoaaboad
oooboooobooooooo. bo,00b00 TR O OOoDOOobobobooooobooooo,
goooo.

3.1 CPU, RAM, DISK

0000 CPU,RAM, DISK, 00 LS, O0U00O0O00OO0O0O0OOD0OOO0OODO (DO O0O)0oOO
0.0o0oo0oo0oogooooooboobdoboobooooooog,0boboboboboo,boo
0o0o00ooOobooO0ooOOoboOoooOooDoooooooboooooog.

031000000,000000000000.0000 000 (O 33000),CPU (central
processing unit, 0 3.2 000000),0000000000O0O.

l.cpUO0O00O0OOODOOODOODOOOOODOODDO. CcpUDODODODOODOODOO
googooooooo.

2.0000000 001000000, 000DOO0OOOOOOOODOOOODOODOOOOOO,
0000,00 1000 (2000)00000OO.

3.00000000,“0,00,00,0007”00000,“0,000”00000000
0oo0000oooooo.

Oo0000o0ooooo0o0O0,0000ooo 200 80000O0DOO. 200 8000 1 byte
oob. 2000 111111110 10000 25 000,00000000000,000 2550000
oooooo.

cepuOoOdO0oOOoO0ODOO0O0OOOOU0OOOOOOO.O0DOOO,100 wWO0000DOOOO
googobooooboooog.

Re = 0%

for (K=1; K<=100; K++) {
Re = Re + K;

}

print(Re)$

Uoo0ob,00 Re, KOUOOOOOODOOOOODOOOOOOOO. fordbooboooon,x
O 1000000.0000 K=100000000 CPUDOOODODO for0dopOooooonog



34 g30 bOoOooobooao

000

1 (K) 0ooooo

0 (Re)

ooooooo

10010011

01001111

TI0501 CPU 0ooooo

] L] L

| 00 |

0 3.1: 000, CPU

goboboo. bobooooopobobobobobo,0b0bOo,red KOODODOOO, Re+K
oboo0,000000 rReOODOOODOOO0OOODO.KOOO 1000000,0000 K<=100
000000 cpUDOOOOD forJ00O0O0O0ODOO0ODOOODOODO. DODOODOOODDO
gbooobooobo,o0bdgd,rRed KOODODODOODO,Re4+KUOOOO,000000 ReO OO
uboooboooo.xbooob 1oo0.000b00booob0.00bo0boooobo,reon
gooo.

000000000ooooooooOooo. CPUD AsirD0000000OOODODOODOO
Oo0.cpUOO0ODDOOOO,Asr 000000000 DOOOOO0.00O0DODOODOOOOO,O
O Asir 0000000, 00,00,00000000000.

000 (0000)0 10 000000.000000O0UUODOO0O. D000 CcPUDOOOO
OO0000. Intel Pentium CPU OO, R3000 CPU OO PowerPC CPUDOOOOOO CPUDOO
O0.000000 IBMPCOOO0OO (D0O0)0000O0O0O0O00O0, Intel 80386 0 CPUODDO.
ooooo cpUOOOOOOOOOOO,D0O0OODOoOoOoOoOoOO.

1. 00000000000 2% 0 8080 CPU.
2. 00000000000 22000 8086 CPU.

3. Intel Pentium CPU O DD DDOO0O00000O0O0OOOOOOO 2% 0 8038 CPU.

O0000000000,000000000000000000. 00000000000 216
O000,000 000 2%-10000.

Intel Pentium 00000000, Intel 8030 CPUODODOODOOOOOOOOOOODO, 0000
8030 CPUODOCOOODO0D0ODOOOODO0ONODOOOOOOOOO.

00000 Risa/Asir 00000,2000000000. 0000, TK-80000000 [1]0
00000 Intel 8080 CPU DD, 000000 1100 1010 0,000000000 000 OO0
000000 1600 200000000000000,0000000000000000000
0000000000000000000000000000000000 TK-800O0OOOOO
000. TK80 0OOOOOOOO0O00,00000000000000000000000000
0000.000000000000000000000000000.
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0000000000 20000000000000.0 33(000)00000O0,00000
obooobooboooboo.oobooooboo,oboo0oo0oobooboob 2000 100
obooooooboobo. obobocoooboooooooboobooooooo,200000b00000A0
gcoooooodoooo?oO000O0OOoOoO0U0OooDoOo0UoOoDOoOogO0oDOooDO0. 0 10b00Od
Risa/Asir 000 O0O0OO0O0O OOOO0OOOOOOOOO,0000000000000D000O0O
ooboooobooo.0oooboooboobooooboobooooooobooobooo 20000
010 1g00o00o0o0.

3.2 JUOooon

00o0000o0doooDO,000oooooO,Asr 000000000, D0D00D0DOO0
J0o00000o0oooooooooog.

O000000000O00000,0000 Apple000000O0O (Macintosh O00O) O, Intel
08O CPUODOODO,IBMPCOOOODO ODO NECPCSOODOOODOOODO.

gooo,IBMpPCOO00OOD0OODOODOODOODODOOOOOOODOO.IBMPCOOODODOO
0000, Intel 8080 (1973 00 ) 0000000000 CPULDDOD Z8 (1975 00) 00000
000000oooooooooo. D000 1980 00000 NEC 8001, NEC801 OODOOOO
O000.00000000000 Microsoft BasicOOOOOOOOO CP/M8OUIODITIOOOO
0oo0o0o0ooo0oo0 (0o0o0)000U0O0U0O0. D00D0O00DO0OO0oUOOoDDO
0ooOg,IBM O, 19810 Intel 8088 CPU DO ODOOO IBMPCODOOO OOO. O0ODOOO
000o0o0oo,0000000o0dooooo0oooooDooooooooooooooon.
O00oOo0ooo IBMPCOOOOOOOOO.IBMOOO CP/M8UUIOOOOOOOOOO
oooo,00000o0oo,Ccp/MUOD0ODO0OOO,000000000O0OO0OOO,00000
00ooooo MSDOSOODOOO PCDOSOD0ODODODODODODO. OO0 Windows
000 MSDOSOOO.MSDOSOOOOOOOOOOOooOOoOo,Cce/M8OUIO0ODODOOOOOO.
0000 MSDOS O Windows 00,0000 command.com OO0 00000000 OODOODOOO.
000000000 o00ooOoooD,3000000000000000. 0000, .com O .exe
ooooooooooDoog, .atm 0 HTMLOODOO, .cO COODOOOQOODOOOO. OO 300
oooDoooo. MSbOSOOOO0OD0OO000O 800 OO0 300000o00.0o00ooon 8.3
ooooo0.0o 83000 Ce/M8UIOUOIOO. D0ODO,0000000000O0000O00O,O
O MSDOSOOOOUOOOOODODOOOOOOODOOOO,00(T)DoU0ooooog.

O0,Asir 0 MSDOSOUOOOOO Windows OO0O0O0O0O0O,wmix 0000000 O0OOOOO
dooDoOooooDO. mixOODODODOODOOOODODOOOOODOOOOO,1990 00000010,
Linux O FreeBSD DO ODOODOODDO uwnix O IBM PCOODOO Macintosh 0000000
00. 00000 wmixO,0000000000,000000000000000000000A0
000000, Asir 0000000000 wnix OOOO FreeBSDOOOOOOOO. OO0OO
wix 0, 000000000000 0OO0O0OO00OO0O0OO0O0DOOA0.

3.3 2000 16 00

ooboooboooob 200000.00000000,000000000000000000.
goooooboooobobooboooob,bobboooooDo.
2000 800000 1byteOO. O0DDOOOODDO 1byte000OO0OODOO. 20000
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U010 200000000000000. 2000 1000000000O0O0OO.

0000
0001
0010
0011
0100
0101
0110
0111
1000

N O U e W N = O

oo

Antn_1---ag, a; € {0,1} 00000 2000 1000000000,
n
Zak2k
k=0

0000.0000,200 11010,284+22+200000.
200000000000000000,000000 160000000000.1600 200
200 800000000000 OOOODO. 160000

0,1,2,3,4,5,6,7,8 9, A,B,C,D,E,F

0O 10000oooooooooo0. AQ o000 10,BO 10000 11,CO 10000 12,D
01000 13,E0 10000 14,F0O 10000 1500000.00000,200,1600, 10
obooooobooooobon.

0000 | 0| O 10000 | 10 | 16
0oor | 1|1 10001 | 11 | 17
0010 | 2 | 2 10010 | 12 | 18
0011 | 3 | 3 10011 | 13 | 19
0100 | 4 | 4 10100 | 14 | 20
0101 | 5 | 5 10101 | 15 | 21
0110 | 6 | 6 10110 | 16 | 22
0111 | 7| 7 10111 | 17 | 23
1000 | 8 | 8 11000 | 18 | 24
100119 |9 11001 | 19 | 25
1010 | A | 10 11010 | 1A | 26
1011 | B | 11 11011 | 1B | 27
1100 | C' | 12 11100 | 1C' | 28
1101 | D | 13 11101 | 1D | 29
1110 | £ | 14 11110 | 1E | 30
1111 | F | 15 11111 | 1F | 31

16000 0x0 HOOOODOODOOOOO. OO0 AOOD FOODOOOOOOOOOO. 0000
0x1E, Oxle, IEH, 1leH 0000 16000 1EDDD. anan_1---ap, a; € {0,1,...,F} 00000
16000 1000000000,

i ak16k
k=0
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OoQ0D0. 000 «; 00xADDODODO 10,0; 0 0xBOOODO 11,000000.2000 1600
goooooooooon.

00 3100 160000 1000,200000. 0xFF, 0x100, OxFFFF, 0x10000, 0x81.
o0 3.2 160000000000000O0O.

oooooooobo 200000000000000D00DO0OOOOOODODOOOODOO
Oo0DOoOobOoOo0. 0000 pari(sqre,n) DO00O0O0O,n000000O00O0O0OOODOOOOO.
gboo0,00000000000 eval DUODO setprec OO,

00 3.1 2++30 271\/§DDDEID Asir O0O0OOODODODDO.

[346] 2+pari(sqrt,3);
3.73205080756887729346530507334
[347] 1/(2-pari(sqrt,3));
3.73205080756887729266193019921

fSDDDDDDDDDD 2++4/300000000,0000000000000000000

O.

Ow

Asir 0000000000000 00000000000, peek O poke 0000000000
0.000b0o00boo0obooboooboooboobooobooooboooboo.oooboooobooon
ood1noooo.

3.4 0OO0oon

1.100 1000000000000 0DbO00O00DbO,100 100000000000 ODOO
goooboogoooog.

2. 0x100, 0x200, 0x300, Ox400 OO OO0 10 0000000CO0O.

3. (Windows 0 O)
0000 - 00000 - 00000 -000000000 (MSDOSOOOOO)
O 0000000000000 0 debugDOODOOODO. debugODOOOOO. OOOO
d 100000000 100HOODOODOOODOOOOOD 16000000. 0000000 [2]
gooobooo.
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[878] setprec(5000) ;

2003

[879] eval(@pi);
3.141592653589793238462643383279502884197169399375105820974944592307816406286208
99862803482534211706798214808651328230664709384460955058223172535940812848111745
02841027019385211055596446229489549303819644288109756659334461284756482337867831
65271201909145648566923460348610454326648213393607260249141273724587006606315588
17488152092096282925409171536436789259036001133053054882046652138414695194151160
94330572703657595919530921861173819326117931051185480744623799627495673518857527
24891227938183011949129833673362440656643086021394946395224737190702179860943702
77053921717629317675238467481846766940513200056812714526356082778577134275778960
917363717872146844090122495343014654958537105079227' 420199561121290219
60864034418159813629774771309960518707211349999998372978049951059731732816096318
59502445945534690830264252230825334468503526193118817101000313783875288658753320
83814206171776691473035982534904287554687311595628638823537875937519577818577805
3217122680661300192787661119590921642019893809! 7201065 65936153381827
96823030195203530185296899577362259941389124972177528347913151557485724245415069
59508295331168617278558890750983817546374649393192550604009277016711390098488240
12858361603563707660104710181942955596198946767837449448255379774726847104047534
64620804668425906949129331367702898915210475216205696602405803815019351125338243
00355876402474964732639141992726042699227967823547816360093417216412199245863150
30286182974555706749 05494 72107975093029! 11653449872027
9602364806654991198818347977 )742654! 786255181841757467289097777279380
00816470600161452491921732172147723501414419735685481613611573525521334757418494
6843852332390739414333454776241686251898. 099219222184272550254256887671
79049460165346680498862723279178608578438382796797668145410095388378636095068006
42251252051173929848960841284886269456042419652850222106611863067442786220391949
45047123713786960956364371917287467764657573962413890865832645995813390478027590
09946576407895126946839835259570982582262052248940772671947826848260147699090264
01363944374553050682034962524517493996514314298091906592509372216964615157098583

874105978859597729754989301617539284681. 142774155991 5953959431
04997252468084598727364 673622262609912460805124388439045124413654976
2780797715669143599770012961608944 11 0635342207 58 1584560285
0601684273945226746767889! 138522549954 727 11635 0577456498
03559363456817432411251507606947945109659609402522887971089314566913686722874894
05601015033086179286809208747609178249: 7149096759852613655497818931297848

21682998948722658804857564014270477555132379641451523746234364542858444795265867
82105114135473573952311342716610213596953623144295248493718711014576540359027993
44037420073105785390621983874478084784896833214457138687519435064302184531910484
81005370614680674919278191197939952061419663428754440643745123718192179998391015
91956181467514269123974894090718649423196156794520809514655022523160388193014209
3762137 7870830390697920773467221 15014215030680384477345492
02605414665925201497442850732518666002132434088190710486331734649651453905796268
56100550810665879699816357473638405257145910289706414011097120628043903975951567
715770042033786993600723055876317635942187312514712056329281918261861258673215791
98414848829164470609575270695722091756711672291098169091528017350671274858322287
18352093539657251210835791513698820914442100675103346711031412671113699086585163
98315019701651511685171437657618351556508849099898599823873455283316355076479185
9, 6185489632132933089857064204675259070915481416549859461637180270981994309
924488957571 9059 6097299712084433573! 9119325974636673058360414
28138830320382490375898524374417029132765618093773444030707469211201913020330380
197621101100449293215160842444859637669: 684783123552658213144957685726243
34418930396864262434107732269780280731891544110104468232627162010526522721116603
966655730925471105578537634668206531( 18620564769312570586356620185581007
29360659876486117910453348850346113657686753249441668039626579787718556084552965
41266540853061434443185867697514566140680070023787765913440171274947042056223053
89945613140711270004078547332699390814546646 )7972708266830634328587856983052
35808933065757406795457163775254202114955761581400250126228594130216471550979259
23099079654737612551765675135751782966645477917450112996148903046399471329621073
40437518957359614589019389713111790429782856475032031986915140287080859904801094
12147221317947647772622414254854540332157185306142288137585043063321751829798662
2371721591607716692547487. 4949450114654062: 9003976926567214638530
67360965712091807638327166416274888800786925602902284721040317211860820419000422
96617119637792133757511495950156604963186294726547364252308177036751590673502350
7283540567040386743513622224771589150495309844 0963408780769 993978054193
414473774418426312986080998886874132604721566951623
[880]

Risa/Asir 000 00000 : #0000,
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1] 0D 0O0,00! TK-80. 0000000, 2000.
TK-80 0 Windows 1000000000000.00000000000000000000
000000000000000000. 8080 CPUD 808 CPUOOOOOOOOOOOD
TK-80 0000000000, Windows 0 MSDOS 000000 debug 000000000
0000000000000000 (@0 (T)).

2 0000,000000 808, 00 OOOOO, 1987.
debug OOO0 8086 OO ODOOOODODOOODDOOODODOOOOOODO.88 ODOOODOO
0000ooOooooo, Intel Pentium 00000, 00 Windows O MSDOSOODOOOOO
0000000oO0ooO0o0o0oOo (oo (7). 00000000 PCYO1I OOODOOODOOODO
0,6900000000,ATO0000O0OOOODO.ATOOOOO

MOV AL,3
OUT 61,AL

obooo0.00o00obob,ALbD0000 obODbOoOOODOODOO0OOO. Windows 2000
OXpODO,000000000000DOOCO0O0O0DOOOODOO,DOO0000D0O0000.

3] 0000,CP/M8 000,000, 1988,
0000000000000000000,CP/M8 O0000000000O0.

4 IBMPCOOOOOOOO,
http://www.atmarkit.co. jp/fsys/pcencyclopedia/004pc_history02/pc_hist03.html

ooo.
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i R E D

0 3.2: CPU (Pentium III)

0 33 0000 (256MB DIMM)

030 0OOoooboo

= .-'i—.’%
: I.':l!
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040 Risa/Asir 00O

4.1 Risa/Asir 0000000000

0000000000000,0000000000000000 BASICOOOOOOOOOO
0000000000,00000000000000000000. BASICOOOOOOOO00O
0,(1)000,(2 0000000, (3)getod,000,000000000000 “000000
00’000000000000000000000000000000000. Risa/Asir 000
0000,CO0000000000000000000000,0000000000000000
00000000000000000000,00000000,00000000. 000000
00000000,00000000000000000,000000000000000000
00000000000000. 0000000000000000000000000 0000
0000000,000000000000000000.00000000000000 2000
00000000000000 “000000000000000000000000000000
000’ 0000000000000000000000000000000000

000000000000000000,00000000000000000. 0000 Risa/Asir
DOoo00O0O000000000.

000000000000 for00000.

00 4.1 [02]

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

Oo0oDo0o0oobD. 0o0o0bbo0bdprint(K) 0 KOOOODOOOODOOOODOOOODO.

gbood 4.1

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

a b w N -

[348] ©
[349]

00 4.2 [02] 100 1000000000000O000OOO
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S = 0;

for (K=1; K<=100; K++) {
S = S+K;

}

print(S);

goo

def main() {
S = 0;
for (K=1; K<=100; K++) {
S = S+K;
}
print(8);
}

main();

00000O0oo0o.0goooooooooob0oDD a.xrr00000O, load("./a.rr"); O
0000000000 (wmix0OO). Windows OO0, 0000000000000O0000O0O
“0O000 —O0070000.

00000000 BASICODOODODDODOOOOOO.

10 S =0

20 for K=1 to 100
30 S = S+K

40 next K

50 print S

00000000000 if00000.0000,6,c00000000020000 224+bx+c=0
oboooboooob. 00 ei0OOOO v—-1000.

B =1.0; C=3.0;
D = B"2-4x%C;
if (D >= 0) {
DQ = deval(D"(1/2));
print ([ -B/2+DQ/2, -B/2-DQ/2]1);
Yelse {
DQ = deval((-D)"(1/2));
print ([ -B/2+@i*DQ/2, -B/2-@i*DQ/2]);
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gboboobooboooobobooooobooog.

00 00 O
== ooooo? X==1 (X=107)
'= |00000Oo0? X1=1 (X#£107)
! 0oo (oo) 1(X==1) (X#107)
& 00 (X<1) &k (X >-2) (X<100X>-207)
N alals X>1 Il X<-2) (x>1000X<-207)

ooooo, ‘00”0 “000” 0000000000, 00000, TO O (True) O, FO O
(False) DO O.

(A|B]A w B| [A[B]A Il B]
T[T T T[T T
T|F F T|F T
F|T F F|T T
F|F F F|F F

00 Asir 00 00 0,00 0000000000000, 00 false, 00 true 0000000,
oooo,

if (O A{
print("hello");
Yelse{
print ("bye");

O helloOOOODO.
gbooobooboobgobooboobo.oboo

a1l o &1
0100000 (T)o000.

00 41 0OO0O0O00COO nelloODOOOOODOOO?

for (I=0; I<10; I++) {
if (((I72-6) > 0) & ( (T <3) Il (I>6))) {
print("hello");

0043100 20000000 NODOOOO 20000 ﬁDDDDDDDDDDDDDD,
ocooooooooooOooooooooOooooobo cebDOOOOOOODODOOOO.O
OO0 cpUODOOOO,0 310000.

gooOoOoOoOo0O0OO000. 00000 BASICOOOOOOOOO,000A0.
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oo (oo

041000000

Asir O BASIC O
S=0; 10 S =0
for (N=1; N<=20; N++) { 20 for N=1 to 20
S = S+1/(N*N); 30 S = S+1/(N*N)
} 40 next N
print(S); 50 print N

Asir O 17299975731542641/10838475198270720 J 0 00O UO0O. 000, 000000000
00000000000 deval(S) (SO 64bit 00D OOO0O0OOOUDO) OO0 eval(Sxexp(0))
(SO00U00OD0DOOOUOUU0OO)0DOO. OO BASIC (DOOO 16bit O UBASIC) O
1.5961632439130233163 00 0. 00000 Asr 000000 OOOOCOOOOOOOOO,
basic 00 1/(N«N) OO0 O0O000OOCOO0ODOOOOOOOOOOO.
“0000000000000000000000000 cpPuOoOOOOOOOOOO” 0000
gboooboooooobooon.

1. 00000000000000000,000 CPUOOODOOOOODOO0O0O00. 00: 0
00000000000000000000000000.000000000000000
0000,CPUOOOOOONOODOOOOOONONONOD. (00000000000000
0oooooo.)

2.sO0N0O0000DOO0COOCODOOOOOOODOOOO,000000000D0O0O0C0O0DO0O0DAO
goooooooooa.

00:0s8=00000,0000 s00000000000000(00)000000. (0 4.10
0o.)

for 0 0000,0000 NOOODOOOODOODOOOD 1000000.

0 s=s+/(+N) 00 1/Q+N) 0 CPUODOOOOCOOOO0O00 SO00O00 00 CPUDODO
000000 sO00000 sO00000000.

oo,00.

4.2 0000
0000000000000 Asir 000000000000,000000

(debug)
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0000.00000000000000 quitO0O0000000.
(debug) quit

gbooooobobooooo,oocooobobooooobo,0cobo0ob0boooooboboo
gbooooobobooooobobooooboobo,0ooobobooooobooboobo,0oboo0ooaon
ooooooboooo.booog

(debug) print OO0

oooooo.
liss00DO00O0000000oOoo0ooooo0oooo0ooooooooooooooDooog.

(debug) list

4.3 0O0OOOO

Risa/Asir 00000000000 O0COOOO0OOOOOOOO0OOOOO. OO0

def OO0 O {
ooooooooo

ooboooobooob.ocooboooooobooboobooboooooooooobooooboooon
oboooooboboooog.

ooo O;

00006, c00000000020000 22+bx+c¢c=0000000000000000
ooooobooooobooobooboob.0ooboooooo b, cdb B,cOOODOODO.
ei OOO0OO v-1=:000.

def quad() {
B = 1.0; C=3.0;
D = B~2-4%C;
if (D >= 0) {
DQ = deval(D~(1/2));
print ([ -B/2+DQ/2, -B/2-DQ/2]1);
Yelse {
DQ = deval((-D)~(1/2));
print ([ -B/2+@i*DQ/2, -B/2-@i*DQ/2]);

}
quad();




46 040 Risa/Asir 00

ubooooooo bo s, cO0b0ooooboobooboobobobo. bobooooob B,cOO
oooooooboooon.

def quad2(B,C) {

D = B"2-4xC;

if (D >=0) {
DQ = deval(D"(1/2));
print ([ -B/2+DQ/2, -B/2-DQ/2]1);

Yelse {
DQ = deval((-D)~(1/2));
print ([ -B/2+@i*DQ/2, -B/2-@i*DQ/2]);

}

quad2(1.0,3.0);
quad2(2.0,5.0);
quad2(3.0,1.2);

B,CUO0O0 quad2 000 (argument) 000. 0000, quad2(1.0,3.0); OO00OO0O0O,00 B

010,00 cO30000000,00 quad2O000000.0000D00O0Ob=1.0,c=3.00

OO0 b=20,¢c=50000b=30,c=1200000 2000000000000000.
goooooodoobooooooboog,gooobono,

goooooo.

obooO.0oboooobooboocooob,boboboob0obooobo0oboooboobooooboooon
oooooo. obobobo,0800b00ob0b0obo. oooobooboboOo,b0bo0ooon
goobooobooboooboobooboboo,boobooobooboobobo.g200b000d
gooooao.

4.4 0O0OO0OO
1. 00000000 $ 0O ; 00DO0OO0OOOOOOOOO.

2. 00 deval JOODODO0O7? print(deval(1/3+1/4))$ OO0 print(1/3+1/4)$ OO0
gooobobbooogd.

3.000000 a,b,c0000000 az’?+bz+c=000000000000000.



[]

[1]

[2]

3]

47

HEEEN

00,00,00: Risa/Asir 000000 SEG OO, ISBN4-87243-076-X.
Risa/Asir 000O00O0O0O.Risa/Asir 00000000000 O0O0OOOOOOOO.

O0: 000000, Rokko Lectures in Mathematics, 9, 2000. ISBN 4-907719-09-4.
http://www.math.kobe-u.ac. jp/Asir/ca.pdf OO, PDF OO000OOOOOOO.
http://www.openxm.org 00 openxm OO0 0000000 OCOOOOODOO, 000000
OpenXM/doc/compalg 0O OO0 TeX OOODOODO.

D.E. Knuth: The Art of Computer Programming, Vol2. Seminumerical Algorithms, 3rd ed.
Addison-Wesley (1998). ISBN 0-201-89684-2.
ooooo0o0oUooOo0oUo, 0000’ U00ob00UoO0o0UoOooUO.Uo,ooog, (O
00)00,000 GCDO,0000000000000000000000O00000O0Oon
00.000000000ooo0oooogooooogooDooog.

0000000000 Berlekamp OO0O0O0O0OOOO0O0O00O0,00000,0000:0000
0000 (0b0)0oo0oOooooooooooo.
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gobooboobooboooooooooooooboooobooobooboooobo. coooao

goooooooooon.

1. for (0O00O0; ODOO; DOODOOOO) { OO00OO0ODOOODOOOODOOO b

2.if (00) { 00DO0O0OO0O0ODOUOOOOODOOOOO }

3.if (00) { DU0OODO0O0ODO0UOODOUODOOOOO }
else { 0000000 O0ODOOOODOOOOO }

4. while (00) { O0DD0OO0OOOODOOUOOOOOOUDOOOODO }

5.do { OO0OOO } while (OO)

6. break;
od.

o0 «goooo”o,1opocoooo {03
if (A) { print("yes!"); } g

if (A) print("yes!");

5.2 UO0O0OOOO

0 s5.10000000000000000DOA0O0.

00000 condl.rr

1: def main(A,B) {

2 print (A+B);

3 print ("A kakeru B=",0);
4: print (A*B);
5

6

end$

goo

[0] load("condl.rr");
[1] main(43,900)$%
943

A kakeru B=38700

gooooa.

ggbgboboobbd dobOObOOOobOooboon.

break 0 OO0O0000D0O0OODOOO0OO0O0O0O0DODODOOOOO.OO0O0OO 550

ugbooaoo.oood,

gobooobooobobooobobooooboa
obooobooooooobooo.boooog
oboobD A BOODOODO. 2,3000000
O00ooooooo. {0 jo00oooo
gbooobooooooo.ooobooobod
main() 000000000 O0O00O0O. DO
0 (0o0000oooooooooooooo
gooooooog.

U, condl.rr O OODODOOOOOOO,
load("./condl.xr"); UDOOODO (O 1.7.3
0). Windows 00O “0000 — 00”00
gooooa.



50 gsh 0000

00 5.1 clep/Asir 000000000, 000000000O0O00O0OOOOOOOOOOOO
oo.

def main(A,B) {
print (A+B);
print ("A kakeru B=",0);
print (A*B);

¥

main(43,900)$

00000000000. 000 MaceOODOOOOODOOOOO00O0O0O0OOOOO0O0OO!
O0000000000000000.
00,asir 0000000000000000 end$ 000 end; 000O0O0000000O0
ooo,
cfep/asit 0000 end J00000000.end 000000000000000,000000
‘1000007 000000000, (00,0000000000000000000000000
oooo.)
000000000000000 (emacs )0 condl.rr 00000000000000000
ooooo,

load(getenv("HOME")+"/condl.rr");
main(43,900)$

gbooooooboobooobgon.

us.200if00000000.

goooo

/* cond2.rr */
def main(A,B) {
if (A>B) {
C=A;
Yelsed{
C=B;
}
print(C);
}
end$

good

[0] load("cond2.rr");
[1] main(2,-54354)$
2
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main(A,B) 0 AD BOOODODOOODOOOOOOO. ODOOOOOOOOODOOODOO,00
oobooobooob.oooo0,80000000, print U0 returnO00. print 0000000
gboboobodob,recurn U0OUOO0OO0OO00O0O0O0. return ODUOO0OOO0O0OO0O0OO00O0O, 0
gooobooooboo ;,gboooboon.

ooooa main 0000 ; (00000)000000OO
0do0oooo0Uooooooooo. ooo
/* cond2.rr */ 0000000 ¢ oDoOooo,0000o0o0
def main(A,B) { goooo.
if (A>B) { 000 (DO0oo0)0ooUoooooooo.
C=A; if 0 for UO0OO0OODO, 00000000
Yelse{ 000000000000O000. 0000,
C=B: 00000000
¥ def main(A,B){if (A>
return(C); B){C=A;}else{
¥ C=B;}return(C);}
end$
odo0ooooooooooooo.
oooo

[0] load("cond2.rr");
[1] main(2,-54354);
2

/* 0 +/ 0000O0O0O0OO0OO0ODOODOOOO,0000D000000000. 0000000
0o0oooooon,define 0000 0OOOOOOO. ODOOO, #define AAA 10 OO DOOO
0,00 MMA0000D000C0ODO 1000000000, DO0DO00O0oO0,0000000000
00oO0ooDooO,A=1l0000000000000C0ODO0ODOO.

U 5.3 00 fordbdgnuoobogoboonoog.

0oooo 00000000 Y2, k200000000
ooooo.

/* cond3.rr */

o0 5.1 n 2000 — 100
def main() { 5.1 [05] §:k:1k n

ooooooa.

Result = 0;
for (K = 1; K<= 10; K++) {
Result = Result + K™2;

}
print (Result);

}

end$

ggd

[0] load("cond3.rr");
[1] main()$
385
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gsh 0000

054 000000000,)%, ,k000000000 n0000000000O0O0O0OOOO
goooooooboooobobo.oboooboooooboooobboboboboobooobob. o
gobooobooob sgooboooobooo,oboooobooobobooobooooboooon.

goodano

/* cond3a.rr */
def main(N) {
Result = 0;
for (K = 1; K<= N; K++) {
Result = Result + K™2;
}
print (Result);
}
end$

goo

[0] load("cond3a.rr");
[1] main(10)$
385
[2] main(20)$
2870

N
00000000 Y, ,4*00000000
ooooo.
NOOODOOO,00000 main 00000
oooo.

055 000000000 break OO0 for OOOODOOOOODO.

goooo

def main() {
for (X=-990; X<=990; X++) {
if (X"2-89%X-990 == 0) {
print(X);

break;

3

main()$
end$

00000000 20000 22 —89z—990 =
(x—99)(z+10) 0000000000000
00 (000000)00000000000
000, 000000000,000000
0000000000. 0 -10000000
000, break 00000 for 0000000
00O0000o0o0O0ooo.

056 0000000000000 O0O0O0DOOOOODOOO.
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gboooo

goooo

/* cond4d.m */

load("glib");

def main0() {
glib_open();
glib_window(0,0,1,1);
glib_putpixel(0.8,0.5);
glib_1ine(0,0,1,0.5);
glib_line(0,0,1,1);

}

end$

53

000000000000000000000
00000000000. 000000000
0000,0000000000000000.
glibwindow 00, 000000000000
00O00000000.000 0,0,1,10 O
0 (0,0)0000 000,00 (1,1)0000
0000000000000, glib0000
0000000,0000530000000.

00 5.2 clep/asir 0000000000, 00 load("glib"); O load("glib3.rr"); 0O OO
OO0O00. 00 glivflushO; O main OO0OOOOOODODODDODO.

057 000,000000000 for0nooboonon.

/* cond5.rr */
load("glib")$
def main() {
glib_openQ);
glib_window(0,0,100,100) ;
for (K=1; K<=100; K = K+8) {
glib_1ine(0,0,70,K);

}
end$

O

gobooobobooob, booooog,
main(); OO0O000. OO0O0O0OODOOOO
gboboobooaobooabooaooan.

K=K+8 OK+=800000000000O.

58 00000 0O0DLOODLOOOLOODOOn.

/* cond7.rr */
load("glib")$
def main() {
for (A=0.0; A<=2; A += 0.8) {
plot (sin(5*x)+Axsin(2%*x),
[x,0,10%3.14]);

end$

goboooobooob,booooog,
main(); OO0OO0O. O00O00O0OOOO

sin 5z + a sin 2x

gooob e=0,08,16 000000000
goooooo.
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O 5.9 Taylor 0O OO0DOOO0DOOO0ODOOODODOO. nO0O Taylor OOOODOOODDOO
OO000o00, Tylor 0000000000000 DODOOOODOOOOODO.

taylor(N); OOOO0O0O,00000000

/* taylor.rr */

sin x
load("glib")$
def taylor(N) { goooooo
glib_open(); o0 220t
glib_window(-5,-2,5,2); Sh“rzzjgz(_l)nEZ{ifIﬁ
glib_clear(); =0
F = 0; O 2xN+1 OD0O0O0O0OD0O0O0O, DOooOooao.
for (I=0; I<=N; I++) { 0000 taylor(4); ODOOODOODO.
F=F+ subst(F,x,K) 0 O FOOO xDO O KO
(1) "I*x" (2*%I+1) /fac(2%I+1); ooooooooon.
}
print("sin(x) O Taylor O
a :",0);

print (2*N+1,0);

print(" OOOO ");

glib_line(-5,0,5,0);

glib_line(0,-5,0,5);

print (F);

for (K=-5; K<=5; K = K+0.03) {
glib_putpixel (K, subst (F,x,K));

}

print ("Type in, for example,
taylor(2);taylor(4);")$

end$

00 5.3 0000 cfep/asir OO0 ODOOOOOOO.

load("glib3.rr")$
def taylor(N) {
glib_open(); glib_window(-5,-2,5,2); glib_clear(); F = 0;
for (I=0; I<=N; I++) F=F+ (-1) Ixx~(2%I+1)/fac(2%I+1);
print("sin(x) O Taylor OO :",0); print(2*N+1,0); print(" OOO0O ");
glib_line(-5,0,5,0); glib_1ine(0,-5,0,5); print(F);
for (K=-5; K<=5; K = K+0.03) glib_putpixel(K,subst(F,x,K));
glib_flush();
}
taylor(4);
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O 5.10 Fourier 00O DO0OO0O00D00OO0O00D0O0O0OO00D0DO. nO0 Fowrder 0OOOODOOOO
oboooooooo, Fourier H1OO000O00O0O0O0O0OOOCODOOODOOODOOOO. Fourier 00O
O,JPEGOOOO0O0OODODOOOODOD.

fourier(N); OODOODODO,00000000

load("glib")$ z
def fourier(N) {
glib_open(); O Fourier OO
glib_window(-5,-5,5,5); 00 .
glib_clear(); T=2 Z(_l)nﬂw
F = 0; =t
for (I=1; I<=N; I++) { ONOOOOOOO,000000. deval(F)
F=F+(-1) " (I+1) *sin(I*x)/I; O F O double OODOO (11 O0OO
} 0), Dooooo. subst (F,x,K) O
F = OxF; 0 2%sin(0.5)-sin(1.0) 00000000
print("x 0 Fourier [ OOO0OO0O0OO0O0OO0O,deval D0O0OOOOOOO
o :",0); ono.
print(N,0);

print(" OOOO ");
glib_line(-5,0,5,0);
glib_line(0,-5,0,5);
glib_line(deval(-@pi) ,deval (-@pi)|,
deval (-@pi) ,deval(@pi))|;
glib_line(deval(@pi) ,deval(-@pi),
deval(@pi) ,deval(@pi));
print (F);
for (K=-5; K<=5; K = K+0.03) {
glib_putpixel(
K,deval (subst (F,x,K)));

}

print("Type in, for example,
fourier(4); fourier(10);")$

end$

0 5.11 00O ford 200000000000O.
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goooo for 000 for 00 O00DOO0ODOOO. ODOO
oooboo 1, JOooobobooobooooo

def main() {
for (I=1; I<=3; I++) {
print ("<<<");
for (J=1;J<=2;J++) {
print ("I=",0);

print(I);
print("J=",0);
print(J);
}
print (" >>>");
}
}
end$
ood
main();
<<<
I=1
<L
J=1
I=2
I=1
J=1
J=2
I=2
>>> goooao
J=2
>>>
<<<
I=3
J=1
I=3
J=2
>>>

05120000000 22+y?=2200000 for000000000000D0DDODODOO.
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ooooo 1<zx<10,1<y<10,1<z< 100000,

00o00ooooooooooooooooo

/* cond77.rr */ 0oo00o,00p00ooooobooooood
def main() { ooo.

for (X=1; X<10; X++) {
for (¥Y=1; Y<10; Y++) {
for (Z=1; Z<10; Z++) {
if (X72+4Y°2 == Z272) {
print ([X,Y,Z]);

00 5.2 [15) ODOOOOOOOOOOOO
gogooooobooooooooo. ooaoo,
gboobooboboboboooobobobo
g,gbooooooboon.

} goooo,googooboooooan.
} ¥ TO = time();
3 oooooooooo
) T1 = time(); print(T1[0]-TO[0]);
main()$
end$
ooad

[346] load("cond77.rr");
[3,4,5]

[4,3,5]

0

0053 00 NOOOOOOOOOOO.
00 54 00O N, 7000,2000 (f)oooooooo..

00 5.5 00O NDOOOOOOD 1,00000000000000. (0O I0DO0O,isqre()O
VviIOoOoOooooooooooo. )

oo 5.6

def main() {
for (K=0; K<5; K++) {
print (X);

gbodl whileOOOOO4OoOoo.

00 5.7 for (K=1;K<=100;K++) { X=12; Y = X*X;}
O for (K=1;K<=100;K++) { X=12345678790123456789; Y = X*X;} 0000 cputime(1); 00
goooooo.ooooooooooooooooon.



58 gsh 0000

5.3 glibO0OOO

00000000000 0,000D000000D00000  1oad("glib"); OOOOOODO
gbooobooobooboobooobooobon.

[0]  load("glib");

Windows 00 asirgui OO, 000000000 “00”00,glib0000000O0O0OC0O0OO.
gliv 0000000 DOO0O0O,0000000000000.
glib_window(X0,Y0,X1,Y1) | 0000 window OO OOOODO.
0oodopoooo (xo,Yyo), JODODOODOO (X1,Y1)
odoooooooooooooao.

000 xO0OO0,0000D0000000D0,

yOOo 0o 0oooooooooo (0 5.1).

glib_clear() oooopoooooo.
glib_putpixel(X,Y) 00 X,y)yooooo.
glib_line(X,Y,P,Q) 00 x,)yoo oo e, 000000
glib_print(X,Y,S) 00 X,y )OOoOoO soOoo (ooooo).
X
v Yy

0 s51: 000

0o0o0oooobooo, | D00O00b000obOooboOgnDO color0do. 0ooo,

glib_1ine(0,0,100,100]|color=0xf£0000) ;

000000, 0 oxffoooo DO DOOUOO. OOO,00 RGBOOOOOOOO 200 16000
ooo00.00000,RO00 f000,00000000000.00,00 glib_putpixel O
goooooo,booogooao.

o0,d0s5100000000000000000000O00,000O000O0000O0,0000
goo,y000b0ob0bOobboobbooboobo0. oboobooboobooboobon
oooobooboon, glip 00,

Glib_math_coordinate=1;

gobooboooobooboboooo,booboodbo yobb0oOobobo0ooboobooooobooon
ooooooooooon.



53. glibO0OO0O

59
0000, f(x)=2 0 Fourier 000 4000000000000D000DO0O0OO0O glibODO
oooooooogon.

0000, f(x)=20 Fourler 000 4000000000 100000000000000000
gboboobobo.0b000b00b00000bO00.

Nl N
f/ \| ﬁ \
\| /A
\\ an
| I

| \

\ J f/ \
o/ |

|\ I\

\\ >r ‘\\ ><
\ V
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el UOLUOUOLOOULOOOOOODNO

6.1 2000000000

0000000000000000000,00000000000000000000000O0
0.0000 ,e0OOOOOOOOOOOO. 00000000000000000000000,
000000,vae0 y=22—¢0 y=00000000000000.000 f(z)000000
ooooo,

y = f(x)

Uy=000000000000000000000.
0Oz=2,0000 y=f(x) 00000000,

y— fxn) = f'(an)(x — n)
god.ooobobo,0o000ooobob y=000000,
T — f(@n)/ [ (2n)
goo. oo o 0oooooooon.
Tpp1 =z — )/ ' (2r)

o0, f(z)=000 r000000 2, 000,000000,00 2, 0000000, 000
obooO0,z, 0 r0000000000O0. 00O0,000000000,061 00000000
O0000. 00000 f(x)=0000000000 Newton0OOO. Newton O, 0000
gbobooboobooooobooobooobooo,booboobobo.oobooo,0cob0obooobog.

O 6.1: Newton OO ODOOOO 0 6.2: Newton O DOOOO0ODO
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00000 62000000.0000, f(r)=23-32>+2+3000,2,=10000000
O Newton UOODOOO0OOODOO. ODODOO, 2,010 20000000000000000. O
gboboobobo,0ob0obocobo,0booooboboboobobooobooboobooooba.

0000000000, Newton 00000 f(z)=0000000000000. Newton OO
VzO00OOO0ODOO0OOooooooooooo.

0ooo,y200000000000.

def sqrtByNewton(A) { [422] sqrtByNewton(2);
Epsilon = 0.0001; 2
P =0.0; 1.5
Q = deval(d); 1.41667
while (!( (Q-P > -Epsilon) && 1.41422
(Q-P < Epsilon))) { 1.41421
P =0Q;
print(Q);
Q = P-(PxP-A)/(2.0%P);
}
return(Q);

gboooboobo pd 00000,

Q = P-(PxP-A)/(2.0%P); (0UD0OO0OUDOOODODOUOODOQOOD)

U000 QU =, 000000, whileOOOOOOOODOOOOOOOP=QOUOOOOODOOP
Oz, OO0O0O00O0. 00 Q=P-(PxP-A)/(2.0«P); OOODO QOODOODO 2,4 00000O
O.000bo0ooooboobonD s 0booobooo.

while 0OOOOOOOOOOO. 0D0OO0O0O0DOOOO PO 2 00000,Q00 z,, 0000
O00.0000000000000 whileOOOOOOOOOOOOOO |zg41 — xk| < Epsilon
ob00.000000b0oo0b00obDg,Eepsilon 00000000 OODO.

Newton 00000000,00000000000,200 (bisection method) OO0 .
f0000000000, f(a)<000 f(b)>000 fla)=00000 a 000 (a,b) 000
Jooobobooboooooo. ooboboboooo,obbobobo0oooooooo,200000.
O00000000,while0O0OOO0O0O0O0OO,00 [ABjO000OOO0OOOOOOOOOOO
O00o00.000,FA)<O0,F(B)>0000000000000 ABOOOODDOOOODDO. OO
gooooobobooog.

C = (A+B)/2; A, BODOOOOO

FC = subst(F,x,C); cOoDo0O0 F(x) OOOOO
if (FC > 0) B = C;

else if (FC < 0) A = C;
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goooooooo,boobon
o000 Epsilon DOOOOO
gbgabooboaoobod, an
goboobooboo. oogon
gooooboooo.

def bisection(A,B,F) {
Epsilon = 0.00001;
A = deval(A); B=deval(B);
if (subst(F,x,A) >= 0 || subst(F,x,B) <= 0)

error ("F(A)<0 and F(B)>0 must hold."); [205] bisection(1,2,x"2-2);
while (true) { 1.41421
C = (A+B)/2;
if ((A-B > -Epsilon) && (A-B < Epsilon))
return(C) ;

FC = subst(F,x,C);

if (FC > 0) B = C;

else if (FC < 0) A = C;

else if (FC > -Epsilon &% FC < Epsilon)

return(C) ;

00 6.1 (1) 0000000000000 ODOOO. D00000DO00OO0OOOOOOOO. (2)
20000000000000DO0000DO0O0OOODO0OOODO. NewtonOOOOOQOOOO
gooo.

O0o000,0000000000,Newton DO00ODO0ODOOOOOOOOODOODOOOO,O
gbooobOobooooboooooooboon.
ol e,z, OODOOO0O0OODOOOOODOOOOOODO,D0O

En =Ty — Q

goo.

DD,enHD,%J;','((j))DDDDDDDDDDDDDDDDDDDDDDDDDD.

mw=a+¢, 000,00000000000,a<¢ <2, 000000 & O0D0O0O0,

2 3
f@a) = fla)+enf @)+ S (@) + 2 1"(E)

2
flan) = F(@)+enf"(@)+Z1"()

ooooo.ooog,

En+l = Tp4l — &
_ f(xn) _
T )
_ _ f(=a)
= £&p f/({I;n)

gooobO.0ooooboobooobooboooon,

enl'(0) + F(0) + L)
Fr(@) + enfr(a) + S f7(E)

EnJrl = &n
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Enf!(@) + €2 1"() + S () — enf'(a) — G 1" () — 2 f7(6)
Fr(@) +enf(a) + (&)

2 f"(0) +enf" (&) — L6

2 f(a) +enf" () + F ()

00000,0000 J;(((j; O00D0.n0000000000 6, 00n+100000000
OO0« 00000000,
0o000,0000000000,20,40,80,...000000000.0000, f(z) =22-2
00,000 «00 141421 000. 0000 gf@) 000 0.707109 000. |z, —al <1077 O
0,00 |zpp1 —a) <071 x 1072 00O0.
00,0000000000000000000000D000,000000000000000

gooooao.

m
ol

oood
setprec(20); [431] sqrtByNewton(2)$
def sqrtByNewton(A) { 2.00000000000000000000000000000000000000
Epsilon = (1/10)"°20; 1.500000000000000000000000000000000000000
P =20; 1.416666666666666666666666666666666666670
Q = A; 1.414215686274509803921568627450980392162
while (!( (Q-P > -Epsilon) &% 1.414213562374689910626295578890134910125
(Q-P < Epsilon))) { 1.414213562373095048801689623502530243620
Q=eval (Q*exp(0)); print(Q); [432] eval(2°(1/2));
P=Q; 1.414213562373095048801688724204443084493
Q = P-(P*P-4)/(2*P);
}
return(Q) ;
}

00 setprec 0, 0000000000 0OOOOODOOOODOODO. setprec(n) 0 nOOOO
oo0o,00000000000Db00. sin0000000D0OO0ODO0ODODOOOOOOO,00
O0O00D0 eval OODODO.

eval (sin(@pi/3));

00:1000000000000000, Friscod 000000 Algorithmic Research/Task 3.4:
Numerical solving/ 3.4.1 Univariate solving
http://www.nag.co.uk/Projects/Frisco/frisco/node7.htm DO O DODODOOOOOOOODO.
pari(root, 00O0O) O Schoenhage 00000 DOOOOODOOOOODODO.

6.2 0JOO0OOOO

gbobobooooooboboboboboboooboboo. bbb acray oo
O,Asir 000000000000000 vector, matrix 0 000000000000 array OO
goooogoo.
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gbooobooooboob,oboobob.

gboooo

e JDOOODO
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gobooooobooobo. coobobooobobooobooooooobooooobooOooon. o
0,00000000000,0000000000000000 (Do0).00o0oooog
00000000000000. 000000000000000 Epsilon, P,Q,A00 (O

[123]

.0Doo0ooobooobo

[3] B[2];

3

[4] ¢ = (B[OJ+B[1]1+B[2]1)/3;
2

[5] C;

2

.booooooon

[6] A[0] = -1;
-1

[7]1 A;
[-10000]1]

.gboobooobon

[8] size(A);
[5]

[9] size(R)[0];
5

e JOOOOODOODOOOODOO.

e NUODOOOOODOOO.

00)ooooo.

0o

00000 (000)000 Size 0000000000, [Afo] [ A[L] [ ... [ AfSize-1] | O
00000000 (000! 00,000 Size OO Af0] OO A[Size-11 000D00000
oooooo.
.00oo0oo

[0] A = newvect(5); OO0 5000 (vector) JOODOO AOOO
[00000] 00O 00000

[1] B = newvect(3,[1,2,3]); 00 30000000000000

B[0] = 1,B[1] = 2,B[2] = 3

BOOO 200000040

obooooooooooobooon

ctoo 2000000

AOOOD -1000

AOOOODO,A0000000

gboooboooobooon
oooood
oooooobooog

e 0O NODODODO newvect(N) OJOO. 000 000 N-100.

OO0 (asir D000 0O0OOO0)00O0OO0OOUOODOOOOOOOUDODO.
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/* cond8.rr */
def main() {
Total=5;
A = newvect(Total);
for (K=0; K<Total; K++) {
A[K] = random() % 100;
}
print(A);
/* search the maximum */
Max = A[0];
for (K=0; K<Total; K++) {
if (A[K] > Max) {
Max = A[K];

}
print ("Maximum is ",0);

print (Max) ;

gelb 0O0OODOOODOOOOODOOO0

ugbO,0000000ADODOO0OO0,DO0d

obooo.boooobooooooa.

[450] load("cond8.rr");
1

[453] main();

[ 58 10 55 62 2 ]
Maximum is 62

0

newvect(N) 0000 NOOOOOOOOO
000000. random() OO DOOODODOOO

go.
AN DAONODODOOO.

obooobooboooobooboooobooog.

/* cond9.rr */
def main() {
Total=5;
A = newvect(Total);
for (K=0; K<Total; K++) {
A[K] = random() % 100;

}
Sum = 0;
print(A);

for (K=0; K<Total; K++) {
Sum = Sum + A[K];

}

print("Average is ",0);

print (Sum/Total) ;

gojoddoooooooooooao.

go

[445] load("cond9.rr");
1

[448] main();

[ 77 90 39 46 58 1]
Average is 62

0

gd



6.3. JO00O0OOoOoOoooooooo?

6.3 U0OOOOOobDOoOoooog?

0000 e=3%,1/000000000000000. ¢N)=YN,1/000.0000

googoooood

def factorial(N) {
A =1;
for (I=1; I<=N; I++) A *= I;

return A;

def e1(N) {
E = 0;
for (I =0; I <=N; I++ )
E += 1/factorial(I);

return E;

0000 e1 0000O00OOOOD (DOUDO?) DODODODODOOOO. 4!

1/factorial(I) O OO0 1/factorial(I-1) OOOOODODO.

def e2(N) {

for (I =1; I<=0N; I++ ) {
F %= I;
E += 1/F;

}

return E;

1/0!

I!
1+1/11+. . .+1/T!

67

—i-(i—1)!000,

0000000000000000.000,0000000000000. a/b+¢/d00000
0000000000 GCDOOOODO00000,e/—-1)00000000 '00000 GCD
00000000.000,e¢)=a()/N0000,aI)000000000. ) =e(I—1)+1/1!
00 aI)=1-a(I-1)+1.000,00000000000.
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def e3(N) {
A=1;
for ( I =1; I <= N; I++ )
A = I*xA+1;

return A/factorial(N);

0o 6.2 00000000 O0OLOUO,00,0boooooon.
[...] cputime(1);

gboooboo,booboobooboobon.

00 6.3 ¢(N)=N/D(N,DO0O0)000000000.

e idiv(A,B) : A/BOOOOCOOO.
enn(Q) : 0O00OQOOODODODO.
e dn(Q) : O0OO0OQOOODOODO.

0000000000 0000 e(N)D 10000000 KOOOO. (OODDOOOO. KoOoOoo
000000, 000 e(10) =9864101/3628800 0, 10 D OO0 O 2718281801.

oo 6.4
& 2n—1

arctan z = Z(—l)"’lg :
n—

n=1

s 1 1
— = 4arctan — — arctan —

4 ) 239
(00D0000) U000 #00000D00OO0OO0DOOODOOO.

6.4 UJUOUOOO

00 1: 00000000000000,000000000000O0000DOOOOO0O0. (O
gbooooo,booooooboobobobooooooobobo. 040000000000
O00oooOooooooooo.)

o0 2. 00000000000D000,0000000000D00DO0DOO0OO0OOODO. ODOO
bobooboooobobooooboobooobo,0ob0booobooboooobooboo.boooo
O diff O000. OO0 Risa/Asir 00O gDDDDDDDDDDDDDDD,DDD gboooooo
obooooOoboobD. b reda0b000OO0O0OO0O0ODOOO0OOODO. OOOODOOOOOO.

[344] H=(x-1)/(x"2-1);
(x-1)/(x"2-1)

[345] red(H);

(1)/ (x+1)
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oo 3:
gbooooobooooobooon.

def main() {
C = 10;
D= (C> 57 100 : 200);
print(D);

}

oo 4.
doooooboooooooooo.

def main() {
A = newmat (10);
I=0; J = 0;
while (I<9) {
A[++I] = J;
J++;
¥
print(A[3]);
}

gg 5:

30000 22 +A22+Bxr+C=00000 Newton OO ODOOO0OO0DOOODO.

000: 00000000000000000000000000000. 0000000 “000
J0000”0000000. 0000000000000000000000. 00000000
goooooooooooo.

1. 0001 OO0bOOooOoobOOoooc.obooocobobooobooboooooobo.

2.000 2 0OO0OO0OO0OOO0OOOOOOOO,00000000000D00O0O0O0,0000D00
gbooooooog.

3.000 3 O00OO0O0O0goooo.

000 2 f(z)=2®+ A2+ Bx+C 000, f(x)=0000 Newton 000000000000
oDoooooooo.

1. Ve, f(x) >0000

2. 3z, f(x)=0000
f(a)=0, f(B)=0(a<B) 0000 fz)0 a=a000,z=4000.

(a)

f(8)>00000000.2,<a000000.
(b) f(a)<000000D0D0. z,>4000000.
f
O

(c) fa)>0,f(3)<00000000. 20> 8, z0<a, x0=(a+£)/200000000

O.

O

000 3: 0000000000000000,00000000000000D0000O0O0OO. f(x)
bobobooooooooobobooboboboooboo. obooooooooboobobao
u,0boobooboooobooboobooboooon.
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Oo0oo0oooo,000,00000000000,Newton JO000D0ODODOOOO0OO00OODDOO
go,000000000000000b0000b0oo0oocobO0obO0o0oobOOobo0. oboOoboooaon
O000000,0000 X=eval(Axexp(0)) ODO0ODO X=deval(A) 0O00O,0000000000O
goooo.

gbooobooboobgbbooboobooboobon.

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

[hint] you can increase GP stack with allocatemem()
goooooooooooooo,
[295] pari(allocatemem,1077)$

oboooo00db0,pari DO00OOOOO0OO0ODOOOOODO.
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070 0O000O00O000OO00O000O000

7.1 OJOooong

a, b00000000000O0O00OO0O (Greatest Common Divisor, GCD) 00O, 0 b000
ooo0odobOobO0obOobDOob. OO0 ebbDOODODODODODOD,ODOD0ODOO
GCOOOOOOOODOOOOO.0oooogo,GChbO00DOOODOODOOOOn EucidOOO
00000,00000000000000000 (computational complexity) 00000000
goo.

o0 7100000000 nO00O0O0O0O0O0ODOO.

N%K ONDKDODOOODO. idiv(N,K)
ONOKOOOOOoOOoooooooo. Ood
gboogbogo,xboodgbo xooogooad
gobogbo,oo0ooooooo.
Nge0oDOdOoooogno:

def prime_factorization(N) {
K = 2;
while (N>=2) {
if (N % K==20) {

. 3 K 2 2

N = idiv(N,K); N 60 30
print(K,00; print(", *.0); | RT3 0400 |30400 | -

Yelse{ 0: 0000000,00000000000
K = K+1; 0o.

}

}

print(" ");

}
7.2 000

N%KDOODOODDODOOODDOOOooDoOooooooooooooo. ooooobooooooo
goobooo,nooooooboo.Ngbobobo,xbNgbobob 1ooboooogo. d
0000,NO000O0O0O0O0OO0OO00.000NDO 200000000000 mO00O00,0(2™)
gogoooboobboooooobobooboobog.

000 O@2™) 0 O0-000000,mO0000000, [C2™+(C'2"000000) 00000
0000000000000. 000 cOoO0O0O00g. 000, 2m?—m = 0(m?), 100mlogm +
5000m = O(mlogm) OO O.

oo oobbobbbbbobbbobbbbbboboboo
oo0oo0o0oo0O0. 0000 (Dooo0)0oo0oo,000000000O0DO00oOO0Oo
oooooooboooo.
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OO0O0OO0,0000000 prime_factorization(N) D000 NOOOOOOOOO,000O
ON)UOOO0OUOL. 000000 Oo0O0UUOO0DU0LOOoOODUODOOoUOooOoOO.

00 71 00000000000 primefactorization(N) JO0OOOOOOO O(2™) 00O0O.
000 N0 200000000000000 mOODO.

000000000000 O(m),0(m2),0(logm),O(mlogm),O0(e™) 00 0-00000000
000O00. O(ogm),O(m),0(mlogm),0(m?) 000 00000000000000. 00O
logm 0200000 mOODO00O.

m 10 100 | 100,000 | 1,000,000
logm |3(000) 6 16 19

mlogm 30 600 | 1,600,000 | 19,000,000
m? 100 10000 | 1000 10

0000000000000,0(m)00000000 Om?) 00000000 mO000000
0000o00o0o0ooooo.0boo0 Oo(m)0 O(2m000000UDOO0OO0.D00DOOODOO
00000000000 o2m-000000000,0000000,GCDOO0OOOOO O(2™)-
0000ooO0oO0O0o. GCbUOoO0oO0,000000000000000D000O0 O(m)0OOOOO
obooooO.o0ooo,0coboooooboobooon.

7.3 4Ugg

a, b0 GCD O gcd(a,b) JO0OOUODO. OO0, ged(a,0) 0 « DOOO0O. DOOOOOOOO
obooooobooooobon.

00 7.2 ¢,b0000000 «>b000000.0000
ged(a, b) = ged(b, 1)
00000.000,¢q0 00 b00,r0 «00 b000,0000,

a=bg+r, r<b

gooobooooboooog.

O0:dD0 e, b000000,r=a-0b¢g000,d0 »r00000.00 0b00000.0000
O,d0bs0 r0000DODO.

dObs0OrO0OOOOO,00000,d0 «0b0000000.

oooo0,e bO0O00OOCOOOGr0O00O0O0O0O0OOOOO. OO0 GCDOOOOOO. O
oooo.

00 72180 150 GCODOOOOODOOOOODOOO.

18+ 15=1 ---3
15+ 3=5---0



73. 00O 73
000.00000,000000.
ged(18,15) = ged(15,3) = ged(3,0) = 3

goo.

oo GCboooooooOoOooooooOdoOobO. opobooooooDoooooooD.ooo
O eged(A,B) 00 AOOBO GCDOOOOODODDO.

def e_gcd(A,B) {
if (B>A) {
T =A; A =B; B=T;
}
while (B>0) {
R = AYB;
A=B; B=R;
}

return(4) ;

OO0000O0000DOoO0oO0oDoOoOO0oD. o0 rR=4A%B OO0ODDOOOODOOOODO
00000.(00)00o0Do0000o0,00000000000O0D00D0OUDO0OOO0OOUOO
gboooboobO.0oobooooobooooboobooboooboobooooboob.ooo
oo

Foyo=Fpp1 +F,, Fo=F =1

gooobooobooboobooog.

00 73 000000 «0 b0 GCDOODO nOO0 R=4AY 0000O0000O000.O000O
0,b000000,e¢>F,00000.

O0:ap,=0a,a,-1=0000.0000000000000000000C00 ag,a,—1 0O0O0O.

ap~™ Apn—1 =(n ' Ap—2
Ap—17 Apn—2 =(qp—1 *** an-3
at ag=q - 0

goooboooogn

k12 = Qp420k+1 + Ok, Qa2 > 1

ooooo.00a=>1,¢>2200000.000,0000000000000000000O0
oog,
akZFk k:0,1,2,...,n

oooooO.ooooo.



74 o770 0OODOOOOODOOOOODOODO

oooboo00,e=F,,b=F,,0000000000,n00 R=A%B O000OO0OOO0ODOO
gooo.
F,0000000000000O0,0000000D0A0.

00 74 mO000 GCDOOOO,0000 Om)00OO0O0OOO.
oo 71 F,00000000,000000000000.

Oo0ooooo,000oobo geboooooogooooo Gebooooooooooooo
goooo.

OO0 7.2 a=1000000000000283 0 b= 32565947990 GCDOODOOOOOOOOOODOODOOO
O.0000oob.1o00boobobooob0o00ooooD. OO0 pari(nextprime,10712)
00000 102 000000000000000.000000000000000000 a,b0
ooO,00000000000.

uboooooooboboobooooooooooobobobooooooo —oooobooog —
obooooobooooboobooooooo.

74 0O0O: 00000000000

00 n00000000000D0000.
23 ...n-1000000.

©23, ..,|y/n000000. (¢ 020000000000.)
200000000,

000000 v/ 0000000000000000. 0000 n~2024~103% 000, /n~
2512 ~ 101%4, OOO0O0 1 0000000000000000000O00000. 0000000
CPUDODOOOO 1GHz (10°Hz) 00,0000000000000 10°000000000,10
0000100000000 100 ~317x10¥% 0000000000.

204 OO0 0000000,000000000000000000000,000 RSAOO
0ooooooooooooo.
0000,00000,0000000000000,000000000 (00000)0000
00 (0000)000000000000. 00000000000000. 000000000
oooooooo.

e UOOODOODO

gboooboobooooboooboooon

gooooboooboobooog.

e 100 0ODOOO

- Jbooobo1o0000o0o00.
— 0booooo100o00o0o00.
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boooooboooooobobo,obooooooboboo,0boooobobooooon
gboboooOobooooboobooobo.oooboo,200 n0000O

googbooobooboooboon.

n—1

ab = Zabi - 10°

=0

0000,e, 0000000 ¢:000000000000000. 0000 w000 au=> 1 m-
10°0000000000000000.

c—0

for (i =0;i<n;it++)
t—ab+c
m; < t mod 10
¢ |t/10]

end for

My < C

ooooo,0b0b0 nO0,10000000n00000O.
OO0, OOOOOOODODOOODOOOD. ODOO,D0D0000000D00 nOOO
Zzlzofi-loi,zzl:ogi-loiDDDDDDDDDDDDDDDDDDDDDDDDD.

c=0
for (i =0;¢<mn;i++)
te—fi+gi+c

ift>10 f; —t—10,c«— 1
else f; —t,c<—0

end for

(00oooooo)

goo,b00ooobbdo n0ob0O0OO0bOO0O0. 000000 nO0OO0ODOOO0OO,n0O00000A0
000 .20000000000000000000000.
n0000000000000000000O0D000 O(»?)0000.00000000000
oobo0o0oboo0o.0b0ooobo0oobooobbog, Karatsuba DOOOOOOOOOO. OO, O
OO0 a=a;-10+ayb=0b-10+0o 000000. OOOOODO

ab = ayby - 10® + (a1bg + agbr) - 10 + agbo
oo00ooo0O 40000. 000

ab = a1b1 . 102 + ((a1 - ao)(bo - bl) + alln + aobo) -10 + aobo
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0000000000 apby, agho, (a1 —ao)(bp —b1) 0 30000. (0DODODOO0.) 000000
0.2'0000 @,b00000000000 T(2?)OOO.N=2"1000 a=ay-10" + ag,
b:bl-ION—i—bo,Ogai,biglONDDDD,DDDDDDDDD.DDDDD,DDDDDDDDD
000 M,A0000,

T(2") =3T(2" 1) +4-2"A.

(0 200000000000000000.7(1)=M0O0,000000000,
T(2") = (M +8A) -3" —8A - 2",

000,7(2") =0(3™). 0000
T(n) = O(3'°%") = O(n'*%%).

log,3~1580000000000000000O000O0OODOO.
00,00000000000000000000O00. 0000000 (20000)00,000
O(n?)00000000000DDO.

7.5 Uooong

1. (000 — computational complexity —O0 000000 ) prime_factorizationd N % K O
goooooobOOobooOobOooOoobOoUooOoboOo,00b00obO NOODOOOODOOO
00000000000 000000000O00000. D0oLO0O0oUoooOOoo0oO (0O
0000000000000 0000ooooog).

2. 0000000 Fy,...,F 00000000000000O0.
3. ged(Fy, Fr_q)=10000000000.

4. 1000000000000283 OO O OOODOOOOO0. O0DOOOOOO.

76 0000:000000D00000D0OO — CP/M80

Intel 8080 CPU ODOODO TK-80 OOOOOOO8 CPUDDODOODODOOOOOOOOOOO
000000000, Intel 8080 CPUDOOOODODO ZilogZ80 CPUODDDODODOOOODODOOO
O00. 0000000000, NEC PC8301 00000 Zilog Z80 CPU OO OO, ROM (Read
Only Memory) 000000 N8 Basic DODUIODDOUODOOODO. N8 Basic O Mirosoft Basic
O00OO0NECOOOOOODO BasicOOOOO,0000000.PC88O1O0OOOOO CP/MS80
000 Digital Research OO0 000000000000 OOOODOOODOOOOOOOOOO
oooooo.

00,0000 FreeBSD 00 cpmemu 00 CP/M 8 DO0DO0O0DODOOOOODO, OO
CP/M 80 OO Microsoft Basic (MBASIC) DO000OO00OO0OO0OOOO. Ch/ M8 OIOUOOOOO
00000 http://deltasoft.fifewa.us/cpm 00000000, 00000000000000O.

GCDOOOO0O0OODOCOOOOO0OO0ODDOO FreeBSD OO cpmemu 00 MBASICOOOO
oooo.
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bash$ 1s
mbasic.com

bash$ cpmemu

A0>dir
A: MBASIC .COM
AO>mbasic
BASIC-80 Rev. 5.21
[CP/M Version]
Copyright 1977-1981 (C) by Microsoft
Created: 28-Jul-81
35896 Bytes free
Ok
10 input a,b
20 r=a mod b
30 if r = 0 then goto 50
40 a=b: b=r: goto 20
50 print b
60 end
list
10 INPUT A,B
20 R=A MOD B
30 IF R = 0 THEN GOTO 50
40 A=B: B=R: GOTO 20
50 PRINT B
60 END
Ok
run
7 1234,1200
2
Ok

system

AO>unix
Cp/M BIOS COLDBOOT takes you back to FreeBSD
bash$

CP/M8OO,MBASICOUOOODUOOOUOOOOUOOOUOOO. OODOOODODOOUOO
000000 0000000 (turbo Pascal) 000O. ODO0O0O0O0OO 1970 0000000000
000000 Niklaus Wirth OODOOO0Q0OO0O0OOOOODOO. ODOoO0OOoOoOoOooO,b0o0ooon
goboobooobooobo,00b 1o0bobobooboboo100ooooboob,booooaon
oboo.dboooooooooobooooboooooboobooboOobooooboooo,oon
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OzsocrUuOOOOOOOOOOOOOOOOOOOO.O0O0OOOOOODOOOOOOBOOO
gboooboobooboobo,1obooooobooooboon.

0 1 60 : 2504730781961

1 1 61 : 4052739537881

2 2 62 : 6557470319842

3 3 63 : 10610209857723

4 5 64 1 17167680177565

5 8 65 : 27777890035288

6 13 66 : 44945570212853

7 21 67 ¢ 72723460248141

8 34 68 : 117669030460994

9 : 55 69 : 190392490709135

10 : 89 70 ¢ 308061521170129

11 : 144 71 :  498454011879264

12 : 233 72 :  806515533049393

13 377 73 : 1304969544928657

14 : 610 74 : 2111485077978050

15 : 987 75 : 3416454622906707

16 : 1597 76 : 5527939700884757

17 : 2584 7 © 8944394323791464

18 © 4181 78 : 14472334024676221

19 : 6765 79 : 23416728348467685

20 : 10946 80 : 37889062373143906

21 o 17711 81 :  61305790721611591

22 : 28657 82 : 99194853094755497

23 : 46368 83 :  160500643816367088

24 : 75025 84 : 259695496911122585

25 : 121393 85 : 420196140727489673

26 : 196418 86 : 679891637638612258

27 : 317811 87 : 1100087778366101931

28 : 514229 88 : 1779979416004714189

29 © 832040 89 : 2880067194370816120

30 : 1346269 90 : 4660046610375530309

31 : 2178309 91 :  7540113804746346429

32 : 3524578 92 : 12200160415121876738

33 : 5702887 93 : 19740274219868223167

34 © 9227465 94 : 31940434634990099905

35 : 14930352 95 :  51680708854858323072

36 : 24157817 96 © 83621143489848422977

37 : 39088169 97 : 135301852344706746049

38 : 63245986 98 : 218922995834555169026

39 : 102334155 99 :  354224848179261915075

40 : 165580141 100 : 573147844013817084101

41 : 267914296 101 : 927372692193078999176

42 : 433494437 102 ¢ 1500520536206896083277
43 : 701408733 103 : 2427893228399975082453
44 : 1134903170 104 : 3928413764606871165730
45 : 1836311903 105 :  6356306993006846248183
46 : 2971215073 106 :10284720757613717413913
47 : 4807526976 107 : 16641027750620563662096
48 : 7778742049 108 : 26925748508234281076009
49 : 12586269025 109 :  43566776258854844738105
50 : 20365011074 110 © 70492524767089125814114
51 : 32951280099 111 : 114059301025943970552219
52 : 53316291173 112 :  184551825793033096366333
53 : 86267571272 113 : 298611126818977066918552
54 : 139583862445 114 :  483162952612010163284885
55 : 2256851433717 115 : 781774079430987230203437
56 : 365435296162 116 : 1264937032042997393488322
57 : 591286729879 117 : 2046711111473984623691759
58 : 956722026041 118 : 3311648143516982017180081
59 : 1548008755920 119 :  5358359254990966640871840

Risa/Asir 000 00000 : 0000O0O0OO

[349] pari(nextprime,107130);
100( )000000000000000000000000C )000000000000000000000000000
50000000C 1113

00000000
[350] pari(nextprime,10°131);
100000000000000000000000000000000000000000000000000000000000000000000000000000

[351] pari(nextprime,10~132);

1 )000000000000000000( )000000000000000000000000

)0000000000000000C 169
[352] pari(nextprime,10°133);
100000000000000000000000000000000000000000000000000000000000000000000000000000
00¢ 50000000000000000000000¢ 50021

Risa/Asir 000 00000 : 00000
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oo

1] O0,00,Ubasic000000000OCOO,00000
o0000oooooDOo0o0O0o0000oooooDOobDD UbasicODOOOOOOOO0OOOO
ubo.000obobooooobooooobooboooooboOon 1ooo0.
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U8t o

00000000000000000 (function) 00000000 0O0O0O0O. 0OO0O0O0OOOO
000000000000 0000000000. D00000 (procedure) 00 OODOOOO
(subroutine) DO0OOOOOOO.

8.1 0OOOOOOO(OD)

00000,620000000000,000000000000000 (list)0000O0O (vector)
0o00ooooooooOo0d. 0ggooooooooO0ooooooooo0ooooooooo
gooooobo0o0oOOobD.00bO0b0o000O0bO0 BOooOooObh.Ooboobooooa.

0000000ooooo000oooooooO0000oooDoOoODoOoOo0oO0. ooooDooo
0000000, 00000o0ooooogdoD, k000000000000 ooon. ooooo
oooooooooooo.

000000000 LispO00O00ODO. LispO0000O0000OD0OOOOO0OOODOOO. LispO
000o0000o00oo0oo0oDooooO00ooO00ooo00ooDo0ooDoDoOoooDOoO0o0O. oooog
Emacs 00000000 O00ODO, Emacs Lisp OO0OO0O Lisp 0000000000, LispO0O0O
OO00000000ooooO,Asir00000D0 []OODOODOOO.

00 A000O0 20000 [10,21 0000
00.10000000,20 1000000
0,0000 Af0], A[1] DO0OOOO. OO

[345] A=[10,2];

(10,2]
ooOoo,00000b0000,00000d0
[346] A[0];
1 oboo,0000b00b00o0o0oo.
[347] A[1];

2

[348] B=["dog","cat","fish"];
[dog,cat,fish]

[349] B[0];

dog

Asir 000000 COOOO0O0O0 OO0 (array) JO0O0O0O0O0OOO0OD0OOO. Asir DOOQOO
oodoopooodoopDooOo,00dooooogdoooooooooooOo.coooooog
O,Asir 00000000000 O00QCO0OOO kOOOOOOQooOoODoO,000000000O
oooooOooo0o0ooo0o0oboOo0oooOoOoOobOO0. OooobooboooDboOg,0000 Afa] =
2000000000000, 00b0b0000b000DbO0DObOOoO0ObLOODO. booboooob, o
goooooo

A=newvect(3,[10,2,5]);



82 gs8o oo

00000.000 000 30,0000000000.0000
newvect(3);

oo 30b0boob ooboboooboobo. ooboboooooboobOobooooboooboon
OvtolOOODOOODO.
obOobOoboboooooooooo,obob0obocoooocbo0obo0obob, 00000 type
OO0000D0.00AQ000DCOO0ODDOO,0D000D0C000,typeA) 0 B5000.00 4
OO0000O0000D0O,00000000, typeA) 0 4000.
gooOoOo0O0OO00O0OO0O0O,00000Q0C0Q0OOOOOOOOO. Asir0O0O,0000

1 2
A=newmat(2,2,[[1,2],[3,4]11); O 2x200 (3 4) gooo,b0o0 aAa00ooog. oboo

(I, 000 A[1IJJJO0OO0ODO.0O00,0000DO00O0DOOO,0000000O0DO.
00000 A0)=1000000000000,0000 (00)000000O0. 000000
gboboobOoobooooboobooooboo,booboobooooobooboooooboon.

82 [HOOOOOO

gbooooobooooo,0oo0boobo0obooooo,0ooobo0oboooobobooonoo
oooO0.0oo0oooooooboooobooooboooobooobooboooooooooooboooobooon
goboobooobo. ooboooboooobooboobooboobooobo,boobooooboooo.
ooooooooooooooooog,«oobooo”o0oo.

obooobooooobooboooooboooon.

00 nsum(¥) O Y} s 000000000,

def nsum(l) { NOOOOOO (argument) OO0,
$=0; 0:
for (I=1; I<=N; I++) { [445] nsum(10);
S= 5+ I; 55
} [446] nsum(100);
return(8); 5050
}

000000 (retwrn value) 0 return 00000. O00O00O0DO00 sO0OO0O0OO. OO, print
Ureturn 000, print 0000000000 00000, return 0000000000 0O0O0O.
print 000, 00000000000000O.

“0007(eturn value) 00 0000000000000 00D000000. “00 nsum 000
ooooooOOO0OO0”000000.0000000 A=nsum(10) OOOOO,00000000C0O
o000 A0D0ODOOO.

ooooooooooooooooooo,boo0dobooooooocooooogooon,ooon
0000000000000 000000. D000D000000Do0o0o0o0ooo00 (local
variable) 00 0. 0000000000000 O0OO0OO,000000000000000O0,000
oooooboooooboooooboooooooboooo,0o0booo00oboOobo0.ooooooo
ooooo “cooo”0o0o0000. 0000000000, N, s,I00000000. 0000
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0do0oOoooobhoooooooooo. Obo0,s00ooooo0ooooooooboooooo” o
do0o0o0oOo0dbOOo.0boo0boooo,bo0b0oo0o0oboDooooooooog.

0:

[447] 0 sOD0O0O nsum OO OOOO sOO
0o0odOo. OODOO00,nsum OODOOOO0O

[447] 38=3;

3 Onsum OO0OO0OO0 sO0ODO S5 0000,
[448] N=d4: [450] O sOOOOOOODOOOOODO 3
4 ’ gbooood. obo NnOooOOobOOoO00Od

o.0s81000.
[449] nsum(10);

55

[450] S;
3
[451] N;
4
nsum(10) OO OOOOO nsum(10) OO OO0O
og |00 oad oad
3 S
N 4 N 4

S(nsum O 8) | 55
N(nsum O N) | 10

081 00000n

Asr 0000000000O0ooooooO0OoOOo000. 0obooooUgggogooooo
goooo,0o00000C0C0O00000000000OOOOODO. DOC0ODO COOO, nsum O
obooooobooog.



84

#include <stdio.h>
int nsum(int N) {
int S;
int I;
S=0;
for (I=1; I<=N; I++) {
S= S+ I
}
return(S);
}
main() {
printf ("%d\n" ,nsum(10));
printf ("%d\n" ,nsum(100));

gs8o oo

ooooOopooo cooo 100 1o0000,
100 1w0000000000D0000D0O00
ob00ogoboo0. int S;,int 1000000
oooo0.boobo0o0oboogon. unix d
gboooooobooobogn, local.cOO

gdd save O,

bash$ cc local.c
bash$ ./a.out

gboooboo,ooaon.

gboooboooboobooobooooobooooboooobobooobo.obooooboobo,oon

O000,extern 0000 ODOO.

def nsum(N) {
extern S;
S=0;
for (I=1; I<=N; I++) {
S= S+ I;
}

return(S) ;

[444] S=10;
[445] nsum(10);
55

[446] S;

55

OO0 nsum 00000 SsO,00 nsum OO0
00 sOgo0ooooooo, [446] O sO0O

Os00000.

obobooooboooooboobooooobooog.
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def nsum(N) {
S=0;
for (I=1; I<=N; I++) {
S= S+ I;
¥
return(S) ;
}
def make_table(N) {
for (I=1; I<=N; I++) {
print(I,0); print(" ",0);
print (nsum(I));

make_table(4) 00000 nsum(1) OO OO
0.

oo oo
N(make_table O N) 4
I(make_table O I)

85

[347] make_table(4);
1

10

S b W N

00 make_table(N) O P i 000 p =
1,...,.NO00000000O. make_table O N,
I0nsum O N, ID0OO0O0OODO. O 820
go.

make_table(4) 00000 nsum(3) OO OO
0.

oo oo
N(make_table O N)
I(make_table O I)

S(nsum O 8)
N(nsum O N)

WO | W

082000000

goooboobooboobooog.

def hello(N) {
for (I=0; I<N; I++) {
print ("Hello!");

83 UUOUoon

OO0 hello(N) O NO HelloOODOODDO
oooooao.

[346] hello(3);
Hello!

Hello!

Hello!

0

[347] hello(3)$
Hello!

Hello!

Hello!

[348]
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b 8.1 000booooobooogn.

00000 funcl.rr max(A,B) 0 AO BOOOOOOOOOOO
oo.

/* funcl.rr */

def max(A,B) {
if (A>B) return(A);
else return(B);

}

end$

oono

[123] load("funcl.rr");
1

[124] max(10,20);

20

00 820000 GGCDOODOOOOODOOOOODOOOO.

[349] mygcd(13,8);
1
[350] mygcd(8,6);
2

def abs(A) {
if (A<0) return(-A);
return(A);
+ abs(A) 0 ADDOOOOOODOOOO.
def mygcd(A,B) {
if (abs(B)>abs(A)) {
T=A; A=B; B=T;}
while (B !'= 0) {

R =AY B;

A = B; B = R;
}
return(A) ;

ugb 83 b0opoboobooboobooboob. oboobooboobooboboobbon
oo.
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goooo

/*func2.rr*/

def main() {
I=0;
print(I);
foo();
print(I);

}

def foo() {
I = 100;

}

main();

end$

87

gboooboooooooobo

[48] load("func2.rr");
1

[49]

0

0

O00. Ooooowoo0ooboooooao. O
00 foo O

def foo() {
I=100;
return(I);

3

goooboooboooogon.

ugb 84 00 000z, =22,1+1, zp=00000000 nO0000000000O00OOO0O

go.

ooooo

/* funcd.rr */
def xn(N) {
Re=0;
for (K=0; K<N; K++) {
Re = 2*Re+l;
}

return(Re) ;

ooooooooon.

[345] load("func4.rr")$
[346] xn(1);

1

[347] xn(10);

1023

[348] xn(20);

1048575

o0 85 0000000000000 0O00DbOO0OO0O0OO0OO0bOObOOOOO0D0O. boOooOooaon
gboooboooooobgo.obooooboboobo,oooobboboooboobooobg.
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oooO (o000, 000 1 ooooooDo
gbooo.0oooooobooboocoboooo
ooo.oboooooobooon.

/* func3.rr */
def minmax(A) {

N = length(A); [345] load("func3.rr")$
if (length(A) == 0) return(0); [346] minmax([1,4,2,6,-3,-2]);
Max = Min = A[0]; [6,-3]

for (K=1; K<N; K++) {
if (Max < A[K]) {
Max = A[K];

length(L) OO0 LOOOO (DDO)D0ODO
O0000.0000,0000vOOo0On (o

} 0)000000 size(V)[0] DOODOOO.

if (Min > A[K]) {
Min = A[K];

}
return([Max,Min]);

}
end$

oO,000000000000000b00000bO0000O0bO00b0. 0b0b0ooboOoobooOooon
gbooooboboobooboobobooboboobobobobooboboboboboboboo
gooooO0OOO0OO0O00000oO0oO0O0ooooooOoO.000oooooooooooo,cooo
gbooobOoboobooboooobooboooobooboooobooboooooboooo.
obooooOobOo,0b0o0obo0oboooooobooo 10000.

oono:
def vector_one(V) { [349] A=newvect(10);
N = size(V)[0]; [0O0O00000000O0]
for (I=0; I<N; I++) { [350] vector_one(A);
V[I] = 1; 1
} [351] A;
} [1111111111]
end$
0oddoboodo Ad0oooooono 10

oooooo.
size(VW[0] 0 DOODO vVvOOOOOO.

00 8.1 (10) O0OO0UOO0OOO0O vectorone() DOOOODO
V =20;
goooo,

[351] A;
[1111111111]

gooobooo.ooon,
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[351] A;
0

ocooooogo?0o00DOOO0O00DOOoOoO0O0DOOoOoOOoDOOOn.

0g83000o0o,booboobooboobooooobooooboooo. boooooboooon
googooo.

vector_one(A) 0O OOOO0O vector_one(A) OO O OO
oad oad oag oad
A A[OJ(DD0O)0ODOO A A[O](DO)ODOOOD
A[0] 0 A[O] 1
A[1] 0 Al1] 1
A[9] 0 A[9] 1
v Alol(0DO)OOoooo

083 000bogn

0000000 Pascal 000D O0OD0O0OOOOOODOD (clone) 000000 DOODOOO.
00000 ver000000000,000000000.00000Q00 COJavabDOOOO
O00000.0000000000000000. Asir00000000Q0CODODOO0OOOOO
gboboobod. ggbooboboooboobboobboobuoob. obbo,abo0obad
gboog s0bgooboobboobooboo.boobon.

[347] A=newvect(10);
[00000000O00O]
[348] B=A;
[000O0000O0O0O0]
[349] B[0]=100;

100

[350] B;

[ 100000000000 1]
[351] A;

[ 1000000000001

A0DDO0ODO0OOOOUOD (cese)y)D000O0ODOOOOO.

N=size(A) [0];

B=newvect (N) ;

for (I=0; I<N; I++) {
B[I] = A[I];

00 8.2 (20)



90 gs8o oo

1. 0000000000000000 clonevector OO OODODO.

2. 00000000 clonevector 00000000 ODOOODOOODOOODOOODOO?ODOO
0,000 newvect(3,[1, newvect(2,[10,20]),3]1) 00000000000000000O

84 00O0OO(IOUODOODOO)

42000,00000000000D00000O000DO0OODOOODOOODOO,00O00
obooboobooobooboooboobooboo,0boo0ooooobo0oooobooboon
O000O0.0000,¢“00,00,00 : Asir User’s Manual” (cf. 203 0) 00 5000000
ooo.

8.4.1 ULUOUUOOODOO,0000000

goooooobooooooooboboo,0boobo,ob0boooboboooobobooog
U,dboooboooob. 0cobouoo,0bouobdb print 00000OOOOOOOOOO
gooooooog,

e JOOOOODOO.
e JO00O0O0OODOODOOODOODOOOODODOOOODOOOODO.

gooobogob.ggbgoooobooboobo,bboobooboon.
ubooo,0bo0booooboooobooooobooboooooboon.

googo good

[100] A = newmat(2,2,[[1,2],[3,41]1);
def mat_mul(A,B)

[12]
t ) [ 34]
SA = size(A); [101] mat_mul(A,A);
?B = size(B); [ 717 1
if ( SA[1] '= SB[0] ) [ 32 54 ]
error ("mat_mul:size mismatch");
N = SA[0]; L = SA[1]; M = SBI[1]; oOooOoooooo, (o0)ooooooooo
C = newmat (SA[0],SB[1]); O0.00000000D0oooooooa
for (I =0; I <N; I++) goooooooo.

for (J=0; J<M; Jt+ ) {
for ( K = 0; K < L; K+t )
T += A[I][KI1*B[K][J];
cl1IlfJ] =T;
}

return C;




84. DOOD (ODDOUDODO)

91

[102] debug;
(debug) list mat_mul

1 def mat_mul(A,B)

2 {

3 SA = size(A);

4 SB = size(B);

5 if ( SA[1] !'= SB[0] )

6 error(‘‘mat_mul : size mismatch’’);
7 N = SA[0]; L = SA[1]; M = SB[1];

8 C = newmat (SA[0],SB[1]);

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

10 for ((J=0; J<M; JH+ ) {
(debug) list

11 for ( K =0; K < L; K++ )
12 T += A[I][K]=*B[K][J];
13 ClIl[J] = T;

14 }

15 return C;

16 }

17 end$

(debug)

(debug) stop at 11

(0) stop at "./mat_mul":11
(debug) quit

[103] mat_mul(A,A);

stopped in mat_mul at line 11

in file "./mat"

11 for ( K =0; K<L; Kt+ )
(debug) print [I,J]
(1,31 = [0,0]

(debug)

goboOo,11ooooooooooooog
0ooooooo. 110o000oooa, (0,0)
goooooooo.
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(0,0) 00000000, (0,1) 0000000
00.0000000 cont (continue) OO0 .

(debug) cont

stopped in mat_mul at line 11
in file "./mat"

11 for ( K =0; K< L; Kt+ )
(debug) print [I,J]

(1,31 = [0,1]

(debug)

gooboooo. 0b0ob0obO nextdoQg.
goooo,Togoobooboooooo,bood
oboooO tTobOoooooooo. ooog,
ugbobo tTodooooobogoooon.

(debug) next

stopped in mat_mul at line 12
in file "./mat"

12 T += A[I][KI*B[K] [J];
(debug) print T

T=7

(debug)

ugbobgoboaobobooboa,obooboobboobogoooboob. ob,bo0o0d
gboog,bgboobooboob,0boobooboobooboonobon.

13000000, TO000000000000

oo.
(debug) trace T at 13

(0) trace T at "./mat_mul":13
(debug) quit

[101] mat_mul(A,A);

7

17

32

54

[ 717 ]

[ 32 54 ]

[102]

8.4.2 U000

obooooooobooobooobboobooboo,0bo0bobo0ooo0obooooboooboo
obooooobooooobobo.0oobo,NODOobooooooboooobooooo.
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def factorial(N)
{
F=1;
for ( I =1; I <= N; J++ )
F %= I;
return F;
}
end$

[100] factorial(3);
interrupt ?(q/t/c/d/u/w/?)

(debug) where
#0 factorial(), line 5 in
"./factorial"

(debug) list factorial

1 def factorial(N)
2 A

3 F =1;

4 for (I =1; I <= N; J++ )
5 F x= T1;
6 return F;
7 %

8 end$

(debug) print I

I=1

(debug)

gbooboobooooooao.

ctrl-cO0O0O0O00. ObOOOOoOOooOon
U, 00aobodabbooboo. gboad
dd00bgo,goooooooboog.

00000000000,I100000000
0,0000000000, I+ 000000
000 ++000000. 000J0000
oooo

(debug) print J
J = 4120134

gobgoooboobooobog.

93

goooooooobob,bobooboboboboooo. obbooooboooboboboo
ubooooooboboo,0cobobobooooooooboboooobo,ob0obooon
gboboobOo,0booooboooobooocooboooon.

OO0 (byN):(N)O Asir 000000000 0DO,000000000000000000000
o0o0oo0o0ooO0o0ooO00ooOo0ooOoooOoooooUo. oo (MO, 000000000
oobO,000000000000000O000b0O000O0O00bOO000bOO0,00b0b000DObO0OO0
gbogbooboboboooogboooab,boboooobooboobobo. bobo,oboba
googobooobooboobooboboobooboobooboobo,booboobooobog.
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85 UUUon

gb 83 bopoboobuoobooboo. obbooboobooboobooboobobon
go.

def main() {
I=0;
K=tenten(I);
print ([I,K1);

}

def tenten(I) {
I =10;
return(I);

}

main();

end$

Ul 84 000O00D0O0OOOOOODOODO. ODOODOODLOOOOOOOOODOOOOOOODOODn
oo.

def main() {
I=1;
K=tenten(I);
print ([I,K]);

}

def tenten(N) {
I = 2x%N;
return(I);

}

main() ;
end$

o 85 000b0d0boobooooboob. obobobooooooobooboooooboooboaon
oo.

def main() {
A = newvect(10);
for (I=0; I<10; I++) A[I] = 0;
tentenArray(4) ;
print(A);
}
def tentenArray(B) {
B[3] = 1000;
}

main() ;
end$

ol 8.6 JOObOOoOoOoOobOOobOoooobO,0oboooooboon.

00 8.7 [20) (00000 wnix 0000, asirgui 000000))

1. 0000000 (xy) O x0000000000O00O0OO0. 00000 XY)OoOooooo
u,
S=asciitostr([0x1b])+" ["+rtostr(X)+";"+rtostr(Y)+"H"; print(S,0); OOOOO
O.000000o00oooon
S=asciitostr([0x1b])+"[2J"; print(8,0); O0UOOOOO. 0x1b(DODOOOOOO)O
0do0000D0Dd0oo0o0o0o0Doooo0o0oooDOooooooog,ooo0ooo
00,000000,0000000000000000.0000000000000000
00000O00DbO.0000o0ooo 1oo0boooa.
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2.000000000,200000000 xO0000OOODOOOODODO.
00 88 00 NDO ODOOOODOOOO,0000000D00D000DO0O0O.

00 8.9 Asir D0 diff(F,x) 0,F0 x000000000000000000000. x0O
00000000000,0000000000000000000. 0000, diff(F,x,y,y) O
;%> 00000, diff 00000000 Asr 000000000,

diff 0000,00000000000 Jacobi 0000000000000 00DDO0DO.

00 8.10 Taylor 000000 sine OO0O00D0OO0O0O0ODOOOODOOO.

OO0 (by T):OOOOOOOOOOUOOOOO,00000000O0O0O0ODOOUOOOODOOOO
0. 00dobobbo0ooobobo0oooboboogoooboooooDoo. 0oboooooo
ooo0ooo0,0000000oo0o0oooUo0oO, 0o (MUoo0Do0Do00o0ooUoDo
000000000 ‘0000000 0o0bD” 00000000000 DO. O0bOoooOoooa
goodooooo, 0. oo ggooo.
0000, Java AWT (Application Window Toolkit) 0000000000000, 0000000
0ooooboboodoooooooooooobbood. 0000, mouseDown UOOODOOO
000, mouse U0 0ODOODDOD0O0O0O0ODOODOOOO,0000000000. 0000 mouseDown
O’ooooo”o0og.

00 (by N: C++ 000, 0000000000000000O0O0ODOOOOOOO. ODOOO,
goodd=00000obougoob. oo b oo oooboobouooo, ™
Jooboboooobobooooboooobobbooooboboooobobo,o0o0bboOooo
o000 booUbL. DObbooobOoboooo
goodooobooooboo. oo, 0000000 b oo, oo uoooo
goooobobobooooobbobbooooobbobboooobbbb0oUo. oo, bo
o000o0o0o000oO0o0oU0oo0o0ooO0o0ooOoOo0UOO0,000D0 (D)ooOoUbooOoOo
0dooooo0o.0bo0boo,000b0b0ooo,b0bobooooooooo. oooag, C++
00000000000 odCOU0O0O0OD (N)O,0000000000000O000OODDO
0000000000000 00000000 Windows 000000 O0OOD0OOODOO.

ooooogoo oo

gboooooooooooooobooboobooooobo. obooooooobooooooog,
000000000000 00000000.00000000000,0000000 (How chart).
000 if 00 for 00000D00O0DO0O0ODOODOOO,00000000000000O00OO
ooo0o.booooboobooboobooooobooooboobooooooDo.

gboooboobooobobooobobooobobooboobobo,bboboobooobooboo
gooo. OOoOoo pPADODOOCO. OOOOO “OCO0OO0O0O0O0ODODOOOO”0O0ODODODODODOO.
Asr0000O0O0OODODODOODDODODOOOOOOOOOOOO0.

o oboooooooooooboooboooobooob,0booobboooobooooboboOon
oooooo0o UMLDOOO. OO0 “cO0O0b0O00OooD”Dbo0o0ooDo.

00 (N)UOOUOOo?000000000000000,000000000O00,0000000
gooooo.booogoboboobo,0boooobo,oboob,o0o0ob,0oboboooo
0000000000, 0o0,000000000000000000000000O0OODO (0O
0o000)0,000000000000000000OOO. O00DODOO0O0DOOOOOOOO
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ooooboo MLODOOOOOO. OOoOoOoOoOooOoOoOo,00000000D0.0D000,0
gbooobO.0oooboooobobooooboobooooboooboo.. boo.
ocoooooooooooooOooooOooooOooooOoooooooDoOoooDoog, “obo
oo0o0.00oo00oooooooooO0oo”’o0 «cogopooOoOooooOooooog
ooooooooboooOooooo”ooooDoo.
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ot tUoutdbootdbod

9.1 00O

f()O AhODODOOOOO,
ft+h) = f(t)
h
000000.00000 /()0 AO000D00000,

ft+h) =2f(t) + f{t=h)
h2
0000000000000 Tayloe 00000000000, 0000000000000000O

u,0boboobooboobo,0coboboooobooooboobooooobooog.
oooo,0000000

(9.1)

2

dt?

gooboobooboobooboo. boob,o0booboobooboboobobooob.boo
gooooon,

y+y=0

ub x Oodo =14

000D0000000. 000000 Newton 000000000. 00000 ¢t0000000O
() 0000,000 ¢®), 0000 ¢"(¢) 000
1000000000000000000 1000 WOO0OOO0O0.00¢0000,wo0o0
0yt)00000000.000,0000000000000y=0000.000000000
0,0000000 y00000(0000000000000)0000W 000000 —kyO
00.000 ¥000000000.000 k=100000 NewtonOOODOODOOOOODOOO,
ooooooo
Y +y=0

ooo.

A, BOOOOOOOODOD Acos(t)+Bsin(t) 0000,000000000000CC. 00O
0000O0,cos0sin00000000000,000000000000000000.0 (9.1)

00,Ah00000000,
y(t+h) —2y(t) +y(t—h)
h2

+y(t)

OO0 o00000.00000,
y(t+h) = 2y(t) —y(t — h) — h?y(t)
000000000000000000. Yy =y(kh), k=0,1,2,...000 ¥, 00O00. 0000,

Vi = 2Yp1 — Yy — h?Yj,
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gboboobobooobooboooooboob. oooboob,boo

Ytz = 2Yk+1 — Yk — h2hga (9.2)

gboobouoobooboboboo,bgbobobboboobooboboboboab.boobod
goo0o00o00OO00O0O0O0O0OOOODO.00D0 (92) 000000000000, 000000000
gooo.

0000000000000 00000OUoOO0,000,0000000000 y(0)=a,y(0)=5

goooooo
Y1 — Yo
y(0) = a=yo, y'(0) =b~ 7

gooobooog.

0o 9.1 0doooood
d? ,
gﬁy+yzmmm)

00000000000, sin(et) 0000000000000 0DOOOODOOOO.

load("glib")$

def osci() {
glib_window(0,-5,50,5);
glib_clear();
glib_1ine(0,0,50,0);
glib_1ine(0,-10,0,10);

X1

0.5; X2 0.501; A=0.5;

Dt = 0.07; T
while (T<50) {
X3 = 2*X2-X1+Dt*Dt*(eval (sin(A%*T))-X2);
glib_putpixel(T,X1);
/% print ([T,X1]1); */
T=T+Dt;
X1=X2; X2=X3;

0;

print("Type in osci(O")$
end$

gooO,00000000b0000000,00000000O00O0O00DOOODOOODOOOOOg,
ooboooooooobooobooboooboo,00bo0ooboooooboooboboobooboon
gooobooooboboobooooobooooo.
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9.2 JUoon

gboboobdoboboboboboooobobobooooobobob.bobobaba
goog.
goo

d
Zy=-2 0)=1
7Y v, y(0)

0000.00000 e~ 2000.

_flt+h) = ft=h)
fm 2h AL

O0000,A000000000000,00000000000(OO00O0DO)0D000O0O0O0O0
gooooooao.

Ykt2 = Yk — 4hyps1, Yo =1, y1 =yo + (—2)h
goo,oobooobboobogob0y —200b0,00bo0ob0o0,ypyUODboUob. ObOO
00y 0,00 RAO0ODOO0OODOOODOODOODOOOODOO.

uodaao, U 0000 wstable.rr00. 00000oooogooogoboOn.
unstable.rr (O 9.1) OO
00000000, k00000
oooooooooooooo,
kODOODODOODOO,0000
000o00oo0oooooooo
O0o0D0.000o0ooooo
0000000000 (blow up
of errors of a difference scheme)
ooo.

O
[Time, (approx sol)-(true sol)] : [0.29,-0.000212873]
[Time, (approx sol)-(true sol)] : [0.3,0.000149232]
[Time, (approx sol)-(true sol)] : [0.31,-0.000217378]
[Time, (approx sol)-(true sol)] : [0.32,0.000159362]
O
[Time, (approx sol)-(true sol)] : [6.86,90.7806]
[Time, (approx sol)-(true sol)] : [6.87,-92.6143]
[Time, (approx sol)-(true sol)] : [6.88,94.4851]
[Time, (approx sol)-(true sol)] : [6.89,-96.3937]
The solution is blown up.
ooooOO,pO00C000000,k000000000CCOODOOOOOOOOLO,kO000O
oo00,00dooo0oooogooooo0. A000Q0O000O0, k00000000 DOO0OOOD
goooobbobbooooobobbbotooooooobooobo.

000,0000000000000 kO0DOO0O00D0O0DO0OD00O0. OD00O00O0DOOoog
gooooOoOoOoOoOoOoOoO0 kOooooOoOoOoOoOOOOOOOOOOOODO. 000 k000
goooo,0000o0oooooQooooooooooOoOoOoOoOoOoOOOOO0. D000 bObooo
gogobboooobboooobboooobbooobbbooobbboobbb,0oobo
goooooooOoOoOO0OO0,00000000CO0OOODDO.

9.3 UOooogd

00 9.1 00000

y'(t) = f(t,y(t), y(0)=P
0000. 000 LO00000,000,uwveRO00 te0,6)0000 f(t,2) 0000000
oooo

|f(t,u) = f(t,v)] < Llu— ]
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load("glib")$

def un() {
glib_window(0,-5,10,5);
glib_clear();
glib_line(0,0,10,0);
glib_1ine(0,-10,0,10);

X1 1.0;

Dt 0.01; T = 0.0;

X2 = 1.0-2*Dt;

while (T<50) {
X3 = X1 - 4xDt*X2;
glib_line(T,X1,T+Dt,X2);
print (" [Time, (approx sol)-(true sol)] : ",0);
print ([T,X1-deval (exp(-2xdeval(T)))]1);
T=T+Dt;
X1=X2; X2=X3;
if (X3 > 100 || X3 < -100) {

print ("The solution is blown up.");

break;

print("Type in un()")$
end$

0 9.1: 00000 unstable.rr

000000000.000,2000000000 y#) 0O tef0,p)000000000000.
n00,h=b/m 0000000 {y}OOOO

Ykt1 = Yk + hf(Tr,yr), Yo =P

ocoooo.oooo,n000D0O0ODO0O0OO0 cOOOOO,

Jmax. lys —y(kh)| < Ch (9.3)

gog.
ooooooOooooo.Ccon000000O00O,0 (93)0000,n=b/h—ococ000 00O

0000.00000,,00000000 (0000 AODDOUOOUOOD), 000000000 w
0000 ykh)yOO<kh<bOOOOOOOO.
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000000000, y(t) 000000, ty =kh, Yy =y(ty) 000, y(ty+h) O Taylor 0000
00 200000000,00

it -+ B) =yl + 9/ ()b + o b+ () (9.4

00000.000,6,(k)0 kD0 AODODOD,0<6,(h)<1000000000. (94) 0000
000000000000,

h2
Yir1 =Y + f(tk, Yk)h + ay"(tk + gk(h)h)
Jod.ooooobboog ywwOooooooag,
h2
Yk1 — Yip1r = Y — Y + hf(tr, yi) — hf (tr, Yi) — jy”(tk + 0x(h)h)
goo.o0oogoo
k1 — Yiga| < lye — Yi| + ALy — Yi| + B M (9.5)

000.000 f000000000000,00 (0,50 »'(t)/2000000,0000 MO
000000000000000. (950000 |y—Y| 0k k—10000000000 (9.5)
0000000000ooo,

|yk+1 — Yk+1| S (1 + hL)2|yk_1 - Yk_1| + (1 + hL)h2M—|—h2M
ooobo.oooooooao,

Y11 — Yy
< (1+hL) My — Yol + {(Q+hL)* 2+ -+ (1+hL)+1} KL
1—(1+hL)k1!
1—(1+hL)
1—(1+hL)k1!
L

WM
hM.

goo

(1+hL)

1-(14+hL)Y <1 <1+ +hL)" =14 (14 —) <1+
- ennt < G vy =1 (1425) <1

0o0,c=4%y0000,000000000000.00000.

gbooooOoboooobobooooooboo

Y1 fl(@ylw-qu)
i Y2 _ fZ(taylw"?yq)
dt

Yq fq(taylr"ayq)

gooooo.
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94 U

ubogbuoboobobboboobo. obooboobobbooboobooob,aba
gooooooog.

oo 9.2
i ()=o) ()
dt Y2 B -1 0 Y2

goooooag.

load("glib")$
def diff1(X1,X2) {
glib_open();
glib_window(-10,-10,10,10);
glib_line(-10,0,10,0);
glib_1ine(0,-10,0,10);
Dt=deval(0.001); T=deval(0.0);
while (T < 10) {
Y1=X1+Dt*X2;
Y2=X2-Dt*X1;
glib_putpixel (X1,X2);
T=T+Dt;
X1=Y1,; X2=Y2;

print ("Type in, for example, diff1(2,3); ")$
end$

oo 9.3
d(m) (0 1 )(M)
dt \ yo -1 -01 Y2

goooooag.
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load("glib")$
def diff2(X1,X2) {
glib_open();
glib_window(-10,-10,10,10);
glib_line(-10,0,10,0);
glib_line(0,-10,0,10);
Dt=deval (0.001); T=deval(0.0);
while (T < 50) {
Y1=X1+Dt*X2;
Y2=X2+Dt* (-X1-0.1%X2) ;
glib_putpixel(X1,X2);
T=T+Dt;
X1=Y1; X2=Y2;

print("Type in, for example, diff2(2,3); ")$
end$

ob 94 00000000
2

d .
Ry ty= sin(at)

00000000000, sin(et) 00O0O0O0OOOOO0DOOOOOOOOOOOO. ODDOOOO,S5
gboooooooooon.

oooO0O0,000ooo0o00opoooo0ooooo0. boooOo,000go,LSsIogo,
obooooobooooboobooooobooooo.
o0 oobobooooooboo.

OO0 9.5 Lorentz O 00O

Py = —ap1+apz
py = —pips+bp1 —po
Py = pip2+cp3

0000O00O000.000’'0+¢+t000000000000. A,B,cO000OoOOoooOon.
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load("glib")$

def lorentz() {

glib_window(-25,-25,25,25) ;

A=10; B=20; C=2.66;

P1=0; P2 = 3; P3 = 0;

Dt = 0.004; T = 0;

while (T <50) {
Q1=P1+Dt* (~A*P1+A*P2) ;
Q2=P2+Dt* (-P1*P3+B*xP1-P2) ;
Q3=P3+Dt* (P1*P2-C*P3) ;
glib_putpixel(Q1,Q2);
T=T+Dt;
P1=Q1; P2=Q2; P3=Q3;

end$

gboooboobooobobooboobooboobooboooboon.

oood

1. 00000000 ¢y +a/+y=00000000000. 00000 «O00000OOO
ogv?

2. sin(kz) 000 cos(kz) 00000000000000000.
3. Lorentz 000000,00000,000000000000
4 000000000000000000000000000.

5. 00000000000000,000 ChOOO C'R20000000000000000
00 (2000000000).
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gooon

gogbooodg
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goooobooobogoob 200b00ob0oboobo,bob0obooboobL.0boboooooboo
ooooooobooooOoooooooobobo0oo.ooopooooobooboyooooooobobooog
gbooo.booooboooooa.

20
21
22
23
24
25
26
27
28
29
2a
2b
2c
2d
2e
2f
30
31
32
33
34
35
36
37
38
39
3a
3b
3c
3d

© 0 N O O > W NN =, O XN -

A e

40
41
42
43
44
45
46
47
48
49
4a
4b
4c
4d
de
4f
50
51
52
53
54
55
56
57
58
59
ba
5b
5¢
5d

= s PN < X == < c+H N ® 0o 9vYvo=z2 2 "R agHd @m0 mmE o QW e

60
61
62
63
64
65
66
67
68
69
6a
6b
6¢c
6d
6e
6f
70
71
72
73
74
75
76
77
78
79
Ta
7b
Tc
7d

B B P K @ B B 0® H O QA 0 T M

[e]

R Q T

Y — AN K 5 4 6 o »m
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3e > be - Te -
3f ? 5f 7t

20HOCOO,20H000000000000000.0000,wix00 0AHOOOOOOOOO
OO0O0O0OO00. 0o00DopoOoob0 osSoooooooo. MSDOS O Windows 00O 0DH, 0AH
U200000000000000000O000.

00 10.1 (05) OO0OOUOOOOOOOOOUOOOOOOOOO

Do not cry over the spilt milk.
00 10.2 (05) OOOOOOOO?

46 72 65 65 42 53 44 20 33 2e 33 2d 52 45 4c 45
41 53 45 20 28 47 45 4e 45 52 49 43 29 20 23 30
3a 20 53 61 74 20 4a 61 6e 20 32 39 20 30 39 3a
34 33 3a 34 39 20 4a 53 54 20 32 30 30 30 Oa

10.1.2 OOO0OO0OO0O ISO2022

ooooooo,JIsooo,000 JISsooU,EuCco0oooouo. (0oboooooooo
goooooJiIsSooooo. oooooooo JISocoo0o oooooooooo.gJsoo
O,EUCO000 O0DOO0O000DOO0o0ooDo,Iso-20220000000.

OO0 JISOOOO MSDOSOODODOOOCODOOOOD Windows OO0, Macintosh O OO0 0O
booooobo,obobooooobooboooobooboooooobobooooob,ooon
oooooOo0o0ooooo0o0ooD «cooorooobo0oooobooOovsDboboooooooo
obooooooo,0o0ooooobo0obooooocooobooboboooboo,bob0oboooon
COo0oo0o0ooOoooooooooon,JisXxo08 000 10 000 JISODOOOOOOODODO.
Oo00000 WebOODOOOOOOOOOOOOOOOOOJISOODOOOOOOOOOODOCOO
OoooO0oO0. 00O JiIsgoooooooo, Unicode DOODO UTFSOODODOOOOODOOCODO
oooooooo.

O000ooo0o0oopoooooOo,I1so20222000000000000. 1SO-202200000
000 [1]000.1S0-2022 (000)00 21HOO YEHO GLUOO,AlHOO FEHO GR O
O000.1S0-202200,1BHOCOOOOOOOOOOOOOOOOOODOOOOOO0O0,GLO
OO0 GROOOOOOOOODDOOOOOOOOOODODODOO.DDOOOOO0OO00 Go, G, G2,
G300000000000O00O000O000D00O000O00DoO0oODOoUDOUDoooooo. 1
goo.

0000, 1BH, 2DH, 42H, IBH, 7EHO0 0000000000 O0O, ISO 8859-2 (O O ISO Latin-
2)0 GROUOOODODOO0O0D0O0O0000.0000,00 60 1SO8859-200 F6HOOOO
gboooboobooboo.ooobooobooo,

1BH, 2DH, 42H, 1BH, 7EH, (ISO 8859-2 0 GR 0 ) F6H, F6H, F6H (6 000)

Do 3000000.

ISO 2022-JP 00, GL OO (GoOOOOO)JISX008 0000000000 DODOO,000
JISX 0208000000 (7300,83000000)0000000000000O0OUOOOOO
go.o0ooo
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1BH, 24H, 42H (JIS X 0208 83 0 0 0), 31H, 39H (0 ), 1BH, 28H, 42H (0000000 0), 41H,
42, 43H

O «“0ABC”’ O0O00D0OOOO.

OO0 EUCO000 GLO ODopoooooo,GrROJISX0208 00000000 ODOOOO
O000O00OoOoOo. GRO JISX0208 D0 O0OOOOOOO,JISo208 0000 000Og 100
O.00000,¢ ABC?0 000 EUCOOOOOOO,

B1H, BOH (0 ), 41H, 42H, 43H

ooo0O.00,31H0 20000,00110001 000,0000000 10000,10110001000,
160000 B1IHOOO.

000 EUCOOO0O000 wmixO0OOODOOOOODOOOOOOOOOOODODOOO0O0O (00O
0O UTF80O0O0O0),000000000000O00O0OD0O0O0O0O0OUODO. D000 EUCOOO
oooooooo.

blal 0 bla3 [0 Dblad 0O blab O
blab6 0 bla7 0 Dbila8 0 Dbila9 0
blaa [ Dblab 0 blac 0 blad 0O
blae [0 Dblaf O bib0O O bibl 0O
b1b2 0 bib3 0 bib4 0 bibb 0
bib6 O bib7 O bib8 O blb9 O
blba [0 bilbb O bilbc O Dblbd O

JISOOOOO0OO 10000 21HOO 7EHOO,200000 21H00 TEHOOOOOOOO
gboooooo.ooobooboobooboooboboobooboob,boooboob 100000
O00O00,AlHOO DFHOOOOOOOOOOOOOOOOOO. OOQOOoOODOOoOoOooo
oooo,00o0oooooooooo,00gJIscooooooo.JIsgoooogoooo 14
000 8HODO 9FH. 20000 40HODO FCHOOO,OOO 10000 EOHOO EFH. 20
000 40HOO FCHOOO,O0O0OOO0OOOOOO0OO0OOO0OO0OOO0OO0. 0000 O (3139H) O
OO00JISOO0D0O00D0 898HOD0O0. D000 O000O0O000000 google O “O00O0O JIS”
ooooooboooooboobooon.

uTr ODooooooooooob,0o0oob0oobD 2000,000 30000000000
goooooo.

OxxxxXXX
110yyyyx 10xxXxXXXX
1110yyyy 10yxxxxx  10xxXXXX

ooooODOoOO rpitDODO00000000,200000000 11hitOOOOoooooooO,3d
Ooo0oooO 1ebit000000O0O0DO,000000000000 google I “UTKF8” OO O
00000000000 0O00.0000 O (3139H) O UTF' OO E58EA9 (11100101 10001110
10101001) OOO.

JISOODO,shift JISOODO, 000 EUCOODO,UTROO00O0O0O0O0O0DOOO0OOOOO0,
unix U0 nkf 0000000000,

00 103 (05) 0OO0OOO0O ISO-2022-jp 000 OOO JISOOOOOODOOO.
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oo0DO0o000O0O000b0ob00. BashoO.

EUC (Extended Unix Coding system) 0O OOOODO

ada?2 ada4d ada6 a4a8 adaa 200a
a 0 0 a 0

adab adad adaf a4bl a4b3 200a
a 0 g a O

a4bb5 ad4b7 a4b9 adbb adbd 200a
a O g g a

a4bf adcl adc4 ad4c6 a4c8 200a
a 0 O a O

adca ad4cb adcc adcd adce 200a
a O g g a

ad4cf ad4d2 a4d5 a4d8 a4db 200a
a 0 0 a a

adde ad4df ade0 adel ade2 200a
a 0 | a 0

ade4d adad ade6 a4a8 a4e8 200a
a t 0 a 0

ad4e9 adea adeb adec aded 200a
a 0 | a 0

adef ada4d adab a4a8 adaa 200a
a t 0 a a

a4f3 alab ala3 0Oala

a 0 |

SJIS (Shifted JIS Code) DO ODODOOO

82a0 82a2 82a4 82a6 82a8 200a
0 0 0 a 0
82a9 82ab 82ad 82af 82bl 200a
a 0 g a O
82b3 82b5 82b7 82b9 82bb 200a
a 0 0 a 0
82bd 82bf 82c2 82c4 82c6 200a
a 0 g a O
82c8 82c9 82ca 82cb 82cc 200a
a 0 0 a 0
82cd 82d0 82d3 82d6 82d9 200a
a 0 O a O
82dc 82dd 82de 82df 82e0 200a
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0 0 g a g 8

2e2 82a2 82e4 82a6 82e6 200a
0 0 a a 0

82e7 82e8 82e9 82ea 82eb 200a
0 0 g a 0

82ed 82a2 82a4 82a6 82a8 200a
0 0 a a 0

82f1 814a 8142 0Oala

g 0 g

10.1.3 00000000

Emacs OODOOOOO0O 100000000000D0,1000000000000000D0O
o0 0 boobooboooooboobooog

1 u

go,000 10000 1,000 00000 1000.

00 104 OO0 1,000 00000 10 Emacs J00O0000, Emacs D0 OO0O0O00OO0O
gbobooboo,0booooboooobooooboboooboboooOobooobo.obooao
1000010 20000000000000000. WindowsO0OOOOO (notepad) 00O
gboobdboboobaobobooboboo,oobobuooooboboobobobod
googooboooboo,0o0bgoboobo 20000000.

oob 10000 10000000000, 000000000000 100000000000
00 31H,00 100 JISO00D00CO 23H3lHOOOODOODO.OO,23H31HO EUCOOO
OO0 A3H B1H, Shift JISOOOOO 82H50HO000. OO00O0O0OOOOOOOCOOOOOOLOO
cooogooooooooooboo JiIsoobooooooooobo.ooooooooboboogag
obooooooooobD. 0ob0bo0o0oob0,00b00bD0bOdb hoge@math.kobe-u.ac. jp U
b0 oobooboooooboboooooooooobooobooboooobooobooon,obo
0000000000 000O000O000000. OO00U000O0O00 (OoODOoooo 20H)
00000 (JISoOO0OO0 21H21H) 000000000000 OOO.

JISX0201 OOOoO0OoOoooooOoooooo0. LROoOoooooooooooooogooo
000000,00000000 \0OJISX0201 00 0 000OO0O0000O.CO0O0O TeXOOO
o0ooooo0oU0oo,\O O oOoUoooOooooooooooooo.

10.2 OOOOO

Asir 00,00000000000000, purgestdin() O get_line() 00000000 DOO
0. 0000,00000000000000020000000000000000.00000,
00 [RETURN|000O0O0O00000.00000000000000000000000000.
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strtoascii(S) O O0O0O sOO0OODOOOO
DO0o0o000000oO0ooooooo.
[RETURN |00 00O000000000,s00
0xA (00000)000000. eval_str(s)
0000 sO Ast 000000000000.
000000000 rtostr OO,
0dod, P=rtostr((x+1)°2); 0OOOO,P
000000000 x"2+24x+1 000 0.

def nibai() {

S=""

while (strtoascii(S)[0] !'= 10) {
purge_stdin();
S = get_line();
print (strtoascii(8));
A = eval_str(S);
print (2*A);

00 open_file(), get_byte(), close_file(), put_byte() 00000000000 0OO0OOO
oo. 0000000 open (DO0O)00O0O, D0OO0OOOOOODO. open O00,000000
OO00O0O00000000,00 openfile(s) OOO. sOO0OO0OOOOOOOODOODD.
goodboboooobdg cpen 0oL, 0b00boboO0o.obobobo,0ob0obooog
0.0000000000 (filedescriptor) 000. OO getbyte(DOOOOOO) O, 00000
OO0000010000000. 00 clesefile(UOOOOODO) O0ODOOODOOODODOO
o0. 00000000000 booob,0bo0b0o0ob0o0b0o. 0boobD 1040000.

10,3 OOOO0OOOO0OO0OO0O0O

00 asciitostr(), strtoascii() 00 0DO0O0OOOOD,000D0O00O0O0OOODOODODOO
ogoono.
0:

[346] asciitostr([0x41]);
A

[347] strtoascii("abc");
[97,98,99]

gbooobood + bDopooboboO.0ob0d  "abe"+"ABC" [ abcABC UO0O0O.

00 105 (COOOOOOOOOO). OOU0OO,00000000000 “COOODOOOODO
07”00 100000000000000000000000000 Asir0000ODO.

104 OOOOOOOO

googoboobooobboooboooboooboooboooboooboooboo
gb.00o0o00,000bo0oooboboocoooboooon.

oobo0oobb amp.rr DOO000O00O0O0O0DOO0ODOCOOOOOOOODOOOOOOOOO.
gboboboboobodoboboboobobobobo. obobobooboboboonod
googoo.

1. toHex(N) : OO NO 16 00000000D00COO.
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2. dump(F) : 0000 FOODOOO.

000 toHex OO O.

extern HexTab$
HexTab=newvect (16,

[IIOII s lllll s ||2l| s II3II s |l4|| , I|5I| , l|6|l s |I7|l s ||8l| s Ilgll s Ilall , Il'bll , IICII s lldll s Ilell s Ilfll] )$

def toHex(N)

{
return HexTab[ishift(N,4)]+HexTab[iand(N,0xf)];
/* return HexTab[idiv(N,16)]+HexTab[N%16]; */

}

extern 00000000000000OOOOOOOD. 0000000000000000000
000000. 00 ishift 00000, 11 0000. iand(A,B) 0 ADOOO BO 2000000
0000,bit0 (00)0 and 000000, OO0 toHex(N) O N(0<N<255)0 1600000
0.0000000,ishift0 iand 0000000000000000000000.

000 dump 0O 0.

def dump(FileName) {
Fp = open_file(FileName) ;
if (Fp < 0) error("Open failed.");
for ( I = 1; (C=get_byte(Fp)) >= 0; I++ ) {
print (toHex(C),0);
if (1 (I%16) )
print("");
else
print(" ",0);
}
/* XXX =/
if ( (I-1)%16 )
print("");
}
end$

b 101 0000 awmp.rr0000O0O00OOO0COO.

000 10.1

[346] load("dump.rr"); (Windows OO ‘OO0 00000)

1

[352] dump("dump.rr"); 0000 dump.rr O 16 OOOODOO.

(Windows 00O dump("c:/dump.rr"); 0O c OOOOOODOOOOO dump.rr ODODOO)
20 20 Oa 20 20 65 78 74 65 72 6e 20 48 65 78 54
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61 62 24 Oa 20 20 48 65 78 54 61 62 3d 6e 65 77

76 65 63 74 28 31 36 2c 0Oa 20 20 09 5b 22 30 22

2c 22 31 22 2c 22 32 22 2c 22 33 22 2c 22 34 22

2c 22 35 22 2c 22 36 22 2c 22 37 22 2c 22 38 22

2c 22 39 22 2c 22 61 22 2c 22 62 22 2c 22 63 22
goo

2020000 0a000,20,20000, 65, 78, 74, 65, 72, 6e O extern 00 0.

O000000 asir 00 fprintf O string totb 0000000000, 000000000
goooooooooooogooobooooooooooD. booboogoo “cobooooog”
gooooooao.

10,5 OO OOod

oo 1:
() J0000000000C000O0. 000000000000 0x41 (16000 41)000.

def main() {
print(strtoascii("A"));
N = strtoascii("B")[0]-strtoascii("A") [0];
print (N);

}

(bhyox41 O 100000DOOOOOO?

oo 2:
0,.,9000000000O0O0OO0ODOOOOODOODOOODn.

oo 3:
gboooboooboooboon.

def main() {
A = strtoascii("105 cats");
Ndigit = newvect(10);
Nother = 0;
for (I=0; I<10; I++) {
Ndigit[I] = 0;
}
Zero = strtoascii("0")[0];
Nine = strtoascii("9")[0];
for (I=0; I<8; I++) {
C = A[I];
if ( C >= Zero && C <= Nine) {
Ndigit [C-Zero] = Ndigit[C-Zero]+1;
Yelsed{
Nother++;
}
}
print ("Nother=",0); print(Nother);
print(Ndigit);
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oo 4:
ooooooooooobooooog.

def main() {
A = newvect(10);

A[0] = strtoascii("A");
A[1] = 0x41;

A[2] = 0x61;

A[3] = 0x20;

A[4] = strtoascii(".");
A[5] = 0;

A[6] = strtoascii("A");

for (I=0; I<7; I++) {
print (A[I],0); print(" ");
}
print("");
print(asciitostr(A)); /* This generates an error for now. */

oo a:
gboooboooboooboobon.

def strToUpper(T) {
S = strtoascii(T);
/* print(S); */
S = newvect(length(S),S);
for (I=0; I < size(8)[0]; I++) {
if (S[I] >= 0x61 && S[I] < 0x7f) {
S[I] = S[I] - 0x20;
}
}
return(asciitostr(vtol(S8)));
}
def main() {
A = "Hello World";
B = strToUpper(A);
print(B);
}

oo e:

gooobooobooob,obooboobooboobooboobo0ibd dump.re OO0
00000000 000000000 (D0000),000000000 BMPOOODO (DOOO
0).

00 7(0000):
0000,0000000000000000000.
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Risa/Asir 000 00000 : 0000000 (Harddisks). 000000000000 OO0O0O0O
o,0b0o0oboboooooboboboooo.
gboboobobooboobooooboboooobooobooboooboog.
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oo

1] 0000,0000,00000000,000000000, 1999.
OooOoOoOoOooOoOoOoOOO0OO0OO0.ISO-20220000000000O0O00OO.

[2] B.W.Kernighan, D.M.Ritchie, C Programming Language (2nd Edition), Prentice Hall, 1988.
O0000: 000000000 C(020),0000
0o0ooooooo cooooooooooooodo.0oooogooooooooo.oo
gobobobobooobooobuoobooboobooo.

Risa/Asir 0 COOO00O00O00O00OO0O0DOODOODOOO. Maple O Mathematica 00000
0o000oooo0o0o0oooo000oooo0oooooooo0.oco00oooooooon.
O000000,Risa/Asir0 CO JawvaOOO0OODO0OD,00000000000.00,CO
JawvaJODOO0OO0,0000000000000 Risa/Asir D0D00O0O0O,CO JavaOO
ooooooooooon.
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U110 oot

11.1 peek [0 poke

00 peek(d) D0OODOO0,0000D0ODO0OOOD 1000 (160 20,20 80)00000
00 (peek) DOOOOO. OO poke(d,N) JOO0O0O, 0000 DOO0OO NDOOOOOOOO
000000.000,8N0000 22—-1=24=0xff0000000000.

gobooooboboobobooboobobooobobo,boboobobooobooboba
b ooboooooobooo,ooobooooooboobobooboboboobobobobann
goooo.

Ub,poke OO OO0OOOOOOOOOOOOOOOOO,000000000000000O40
gooobo.0ogbooboobobooboobooboooboon

U111 gbogboooogboboboboboboboooobobobobo.boobooa
goooboon.

[469] X="abc"; 1. 00 X0 000 abcOOO.
abc

2.00 X OOoOoOooooOoooooao
[470] D=get_addr(X);

getaddr 10 0O0O0O,00 DOOOO.

139968704
[471] hex_dump(D,10); 3.000 10000000000O000OA0
0857c0c0: 07000000 98aab5308 0000 hex dump 0O O DOODO.

0

[472] type(X); 4. 07 00 00 00 O orOOODbODOOO

- 0 (O).

[473] hex_dump(0x08532a98,10) ; 5. 98 aa 53 08 0 0O OO 08 53 aa 98

08532298: 61626300 00000000 656e (000000)00000. 00000

0 O00D000. Asir0D0 0xODOOO
000000 ab00O fO00O 16000
oo.

6. 0000 08 53 aa 9800 100000
000000000, 61 62 63 00 00
0000000000,000 a,b, ¢l
Ooo0oooooo.

00000, hexdump OO0 98 aa 53 08 U0 OUODO 08 53 aa 98 (00O OUOO)OOO
00,000000000000000000. 0000 getbody.addr OO0O0OOOO0O0OOOO
oo.
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def get_body_addr(X) {
A = get_addr(X);
A3=peek (A+7);
A2=peek (A+6) ;
Al=peek (A+5);
AO=peek (A+4);
return(ishift(A3,-24)+ishift(A2,-16)+ishift (A1,-8)+A0);

OO0 ishift(A3,-24)+ishift(A2,-16)+ishift(A1,-8)+A0 [
A3*%0x1000000+A2%x0x10000+A1x0x100+A0 OO OO0OD. OOOODOODO OOO0O —-8bit OO
00000000,0000 280 (22=02100=256) 0000000000000000O00.

0 11.2 get body addr 0000, 0000000000000 O0O00O0OCOO0O.

[469] X="abc"; 1. 00 XO 000 abe O O0O.
abc
200 X OOoOooOooooooooa
[470] D=get_addr(X);
getladdr OO O0O,00 DODOODO.
139968704
[471] hex_dump(D,10); 3.000 10000000O000O0000O00
0857c0c0: 07000000 98aab5308 0000 hex dump DO QODOODO.
0
[473] got_body_addr (X) 4. 0000 08 53 aa 980 1000000
139700888 00, 139700888.
[474] poke(get_body_addr (X) ,0x41) ; 5.poke 00000, 00000OOOO0
0 0x41 (AD0DO0DO0DO0)0D00D00.
[475] X;
b 6. X0O00O0O AbcOOOODO.
c

O000 getiaddr X)) O0OOOO0OO0O0O0O0DODODOOOOO0O0XOODODOOOOODODODODOOO
OO00.0000,00 typeX) OO0O0O0OOOOO0OD.DODOOOODOOOODO.

[496] X=10;

10

[497] type(X);

1

[498] hex_dump(get_addr(X),4)$
085843b0: 01000001

[499] X=x"2-1;

x"2-1

[500] type (X);

2

[501] hex_dump(get_addr(X),4)$
085840c0: 02000000
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cOoooooOoOoOoOooooo,«32pit00”0000,0000 32bit000.00000 bitO
00000000000,0000000000000000 23 —1=2147483647 00 0. C O
obooo1o000oo0booooon.

Asir 0000000000000 ,“32bit00”000. 0000 bignum OO00O. 00000
gbobooboooobobooooobooooboooobooboboobOoboooobo.obooo, o
obooooooo,0o0b00b0oboboobooOooooooobo0. oboobo,0000000a0
oooooo.

1.Xx0O,00 216,232 264 2128 0opOQ.

def naibu() { 20000 A00 3200000000
X = 2716; oo.
for (I=0; I<4; I++) {
print("X=",0); print(X);
A = get_body_addr (X);
print("address=",0); print(A);
hex_dump(4,32);

X = X*X;
}
¥
[532] naibu()$ 1. 0000 01 00000000000 00 01
X=65536 00 00 000,000 16000000
address=140075328 0,16%* =216 =65536 OO0O.

08596140: 01000000 00000100
00000000 00000000
08596150: 01000000 00010000
00000000 00000000

2. 00 00 00 00 01 00 00 00 OO O OO
Ooog o0 00 00 01 00 00 00 00 [
00,000 160000000, 168 =
232 = 4294967296 O OO .

X=4294967296 OO00000D. address OO0O0O0OOODO
address=140075040 goboo,booboobgoobooboa
08596020: 02000000 00000000 O00O00o0o0oOooooooooon.

01000000 00000000
08596030: 02000000 40806302
01000000 00000000
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X=18446744073709551616

address=139038512

08498£30: 03000000 00000000
00000000 01000000

08498£40: 00000000 00000000
03000000 00b£9100

X=340282366920938463463374607431768211456
address=140029728
0858af20: 05000000 00000000
00000000 00000000
0858af30: 00000000 01000000
00000000 00000000
[533]

00 11.1 (10) peek 000 poke 000, 00000000000 0OOODOOOOOOOOOO
boboobobooooobooooboooog.

00 11.2 (20) U0O000O0O0DOO0OOOO0OOOOO0OUOOOUOOOO,0000O0O0OOOOOO 1
U0O0O000D000 peek,poke HOOOOODOODO.

11.2 32bit J00DODODOO

cOO0000D int 0000000000 000000O0 32bit000000O0O0. Asir 00,
OO00D0OO0O00D0000,bignum 0000, 00 ntoint32(N) D000 bignum NOOOODO 32
bitOOOOOODO.

cOO0000D0 int 0000000000, 0000000 32bit0000,0000 bitOO
OO0O0o0oooooooOoO0.a2pit0000000000000DODOO0O0O00000OODO0O0OO0
OO0,00008pbit0D0000O0DOOOODO.32bit00000O0O0OO0DOOOO.

0000 8bitOOOO,00000000 800200 (200 1600)000000.

00 0
01

TF | 127
80 | —128
81 | =127
FE | -2
FF| -1
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oooboooooDbO00o00, 000000000 bitD 1000, 00 FF=11111111 O -1,
FE=111111100 -20000000,0000 8bitODOOOODOOOOOODO -128000.

11.3 0O0O0ogggd

Asir 000000000 (D000 bignum) 0000000000, CPUOOOOOOODO 32
bit (200 320)000 64bit (200 640)000000000000 (1000000ODOOO
00)0000,00000000000000000000000O0O0O0OOOO0O. Asir0000
0,00000 (00000)0,0000000000000000O0O0O0. 10000 32bit=4
byte 00000,000 «00000000000.00,e0220000000.

a=0ap2" +a12" +a2® + - +ay 12V (0<a; <232 —1an_1 #0)
00000,00 NOOOOOO »,0000,000 4Nbyte000000000000000,
wli]=a; (0<i<N-1)

000.000000000000.0000,Asir00000,00 N+1000000000O0,
00000 NOOOO,000 22 00000000000.

100000000000 byte 0000000000000 D0O0DOODOOO CPUDODOD.
00 byte 0000000000000 Uttle endian, 00 byte 0000000000000
big endian 00 0 00O . Intel 80386 O CPU O little endian OO0, 0000

987654321 = 0x3a - (2°)® 4 Oxde - (2%)% + 0x68 - (2%)! + 0xb1 - (28)°

0,000000000000000 b1 68 de 32a000.

114 0O00O0O0OO0OOOOO0OOO

OO0O000O0O000DODoOOoOOoD 3a2bitdd0e4bit0000D000O00O0OO0O0O0.00DOO
OO0000D0O0O0C0O0000DD0.D000000 Intel 80386 OO CPUODODODODO 32bit0000
OOO0O0O00D0.00,Asir000 deval DOO0O0O 64bit 0000000000,

32bit0000,1bit 000 s, 8bit0000 e,23bit 0000 ¢t000000. 00O

e=(er,eq,...,€0), t = (tao,ta1,...,t1,t0)
O0O0.s,e,t; 000 100000.00,1.t0
T4 t0027  F 01272 4 12722 44275
00000000000, 8038 00 CPUOOD,sOd 0000,0 (s,e,t) 0,0
1.t x 267127
000.s01000,0 (s,e,t) 0,0
—1.t x 267177

o00.00 00 O (0,0,00000 (1,0,0)00000.
0:
10
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00 00 80 3F
00000000 00000000 10000000 00111111 e O O11 1111 1

-10

00 00 80 BF

00000000 00000000 10000000 10111111 e 0 011 1111 1 = 127

-~ 00 bit

80

00 00 00 41

00000000 00000000 00000000 01000001 e O 100 0001 0 = 130
- e e 00O bit

1.000000119209 ~ 1.0/(2%3 — 1) O

01 00 80 3F

00000001 00000000 10000000 00111111 e 0 011 1111 1 = 127

——————————————————————— 000 t+ 0000 bit
76543210 fedcba98

eDd 00 255=0x££ 0000, 00000000.00000 IEEET4O00000O.

gooood

ooooo0ob: ooboboooo0o0ooo0ooooooobooooooooboooDb,b00O0D”D”0O

000 COOO000DO0O0000oOoO00booOb00. BasicOODOOOOOOOO
ocooogoooooo. oo cooooooo,0o0pooooobooooggoooo
gooooobooon.

oooooo
oooooon

#include <stdio.h>
main() {
float a;
unsigned char *p;
int 1i;
scanf ("%f",&a); p = (char *)&a;
printf ("%f\n",a);
for (i=0; i<sizeof(float); i++) {
printf ("%02x ", *p);
ptt;
}
printf ("\n");

00 11.3 0000000000 Ask0D00O0ODODOOO.

00114 100000000000 0000OO0O0O, 120000000, I=200
goooogoo.

gboogogo
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[o]

for (I=0; I<2; I = I+0.2) { RETURN

}

print(I,0); print("
print(deval(I~(1/2)));

0

123

00000 o.20000000000OOOOOOO? 0.2.+0.20000000000O0?00CCO

good.
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U120 UOodootdbotdd

121 O0O0Oooon
oo O00000000D0DDOO.
nl=n-(n—-1)! 0'=1

O00000000,000000000000000000 (recursivecall) D00. 000000
gbooooo,oooboobooooboobooboooo,boooobobooooboboooon
oboocooOoooooboobooooooon.

oooooooogno:

def rfactorial(N) {
if (N < 0) error("rfactorial: argument must be O or natural numbers.");
if (N == 0) return(l);
else {

return(N*xrfactorial (N-1));

000000000000000000 rfactorial HO0O0OOMO rfactorial DO ODOOO.

0121000c«z,=2z,1+1, 20=00000000 nO000OO0O0ODOO0O0OOOOCOO. O
gbooobooobooobobo.bobbobbooboobooboo,oobooboboobod
gooooooao.

def xn2(N) {
if (N == 0) return(0);
XN = 2%xn2(N-1)+1;
return(XN) ;

00000000000000,0000000000000000000000000000. 0
000000000000000000.80000000000000000000000. 00
000000000000000,0000000000. 0000,00000000 xn2(4) O
000, xn2(3), xn2(2), xn2(1), xn2(0) 00000000000, xn2(0) 000D O00O,500
xn2 00000000, 000000000 X000 00ND,0000 500000000.0
0000000,xn2(n) 00000,00 2(r+1)00000000000000000.
00000000000000,000000000000000000.
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def xn2(N) {
XN = 0;
for (I=0; I<N; I++) {
XN = 2%XN+1;
}
return(XN) ;

gboobogboda,oobobooboobobooboboobobobooboboobobob
gooobooooooo.

ub 121 0bogooabooabodaboagbooobooog.

fo=foo1+ fro2, i=fo=1

gboooboooobobooobooooon

def fib(N) {
if (N == 1) return(1);
if (N == 2) return(1);
return(fib(N-1)+fib(N-2));

gooo.gboobooboobooboobooboob.bobbob.boobooboo
gbooobobooo,boboboooobobooooobooog.

oooooboooooooobooobboobo,oobooooboboobbooboobooobooo
0000000, 0000000000. Quicksort JO0O0O0OOOOOOOOOOOOODODODOO.
00000000000o00o000o00o0O0. 0U00,00000 (DO0DOO0OO0)oDooOooooo
gbooooboooobobooboooo.

0122 CO00000000000O0COC. CcCOO000O0OoOoOoOoooooooooooooo

boooboocooooboooooobooboobobobobo. oboboboobobobo 1000
oooooooog,n000000 nOO COOOQOOOODOOOOO.0D000 600 CcOODO
oo.
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000000000000000 121 00000.000000000000000000

(a,) 000 (¢,d) 000000000000000000, (a+c+d—05)/2,(b+d+a—c)/2),
((a+c+b—d)/2,(b+d+c—a)/2) 0000000000000000. (00000000000
00000000000000.)

gb 122 000000000000 O0O00O0O0O0O0DbO0.

|

12.2 0OJO0O0OO

J00000000000oo0o0oo0ooo0ooooOooooooog.

0do000o000ooo0oDoooooooooooooooOo,0oooooooooooooog
ooodoobDoooooooooo.

O0000,0000 pushOOO0OOO0O0O,pop 0000000000 OOOODOODOODOO (0O
O000000U0oUoUOoO). push,pop0000,00000 (FIFO, First In, First Out) OO
0. DOo00O0,000 1,2,30000 pushOO0O,pop00000,3,2, 10000000000
000000000 0. 0000000000000 oo0O00U0 (o0oO0)ooDoooooooo
goooo.

push 10 push 20 push 30
— — —

30
20 20
10 10 10
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pop pop push Hello
— — —

20 Hello
10 10 10

goo:

/* $ stack.rr,v 1.2 2001/01/28

02:22:03 taka Exp $ */ [366] push(10);
Stack_size = 100% 1
Stack_pointer = 0$ [367] push(20);
Stack = newvect(Stack_size)$ 2
[368] push(30);
def init() { 3
extern Stack_pointer; [369] pop();
Stack_pointer=0; 30
} [370] popQ);
20
def push(P) { [371] push("Hello");
extern Stack_size,Stack_pointer, 2
Stack; [372] popQ);
if (Stack_pointer>=Stack_size){ Hello
error (" stack overflow. "); [373] pop();
} 10
Stack[Stack_pointer] = P; [374] popQ);
Stack_pointer++; Warning: stack underflow. Return O.

return(Stack_pointer) ;

def pop() {
extern Stack_size,Stack_pointer,
Stack;

if (Stack_pointer <= 0) {

print ("Warning: stack
underflow. Return 0.");

return(0);

}

Stack_pointer--;

return(Stack[Stack_pointer]);

push,pop O 0OODOD0O, 00000000000 OO0ODOOODOOOOOOODO. OO0DDOOO,O
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booooooooooboobobobo. obooboo,0b0o0oo0o0ob0oboboboo,bo0on
gooooo.oooo,00bo00

2 3 + 5 x =

O, (2+3)*5s 00000. 0000000020 30 00000 push, +0000,000000
200000 pop0,000000 00000 push,*0000,000000 200000 pop
0,000000 00000 push,=0000,0000000000 pop00,0000.
00000000000000 12200000.

00 casio() 0,000000000.000 1000000000. 00000 ;00000
oooooooooo.
O

[365] casio();

23+ = 00
Answer=5 oo
0

[366] casio();

23+ 9 % = oad
Answer=45 oo
0

[367]

gbooboobooobooboobobooboao,booboobooboobobooboaoboa,bo
00000000000000,0000000000000 (pop)00000.00DO0O0ODOO
gboooobooboooooobobobobooooooo. ooo,b0bo0b0b,000000000
oooooo.

00 123 0000 casioO ODOO0O0DO0OOOO0DODOOODOODO.
1.1+2+3
2. (14+2)%3

3. 3+4x(5+6)

d0:0 1210 COODODOO0OO0O0O0ODOODO. 00 ccurved COOODOODOODOODOOOOO
0000, 000000 CO00D0b0D00D00DoDoO0o0DO00oO0. DOoDoooDoOoooOoo 13
O00. 0000000000 (append) 000000 U0OOOOOOOOODO cdaxr(DO00OO O
00)0000ooOoUoooooooo.

0 cCurve OO POOOO

( f[o,0], [1,01 1

oooo. 00O o0 0 00000000000, 000000000 O0O0OOOODOOO
O0000O0? 00 (D0O0O0)00O0O0OPlOJOOD PO OOD,000 [0,0] 000000, P[1]
OpO 100,000 [1,0]000.000000 P11 0O0O0O0O0O0OOOOOOOYP[I1]C
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(1,01 (COUOO)0OODO,PM1101] 0 [1,01 0 1000000O0. 000 00 PI1IM11 OO0
oo.

00 cCurve 100000000000000O0, [[0,0], [1,0] O

t (fo,ol, [1/2,-1/2], [1/2,-1/2], [1,0] ]

oboooooboooboobooooooo.

go0bo0o0oboooooobo0bo0oobooobooooDoo0D ccurve 00O oO,000 400
goooo.

[1255] A=cCurve([ [0,0], [1,0] 1);
(fo,ol,1/2,-1/21,[1/2,-1/2],[1,0]1]
[1256] B=cCurve(A);

(fo,o01,ro0,-1/21,[0,-1/21,[1/2,-1/2]1,[1/2,-1/2]1,[1,-1/2],[1,-1/2],[1,0]]
ooooooo0oooo0og cooopoooooooo.

o0 124
l. doooboobooboobooooobooooboobooon.

2. 0000oO0oOoooOooOo0gooooOoooOoOoooooo.ooboo0oooobooo coo
oooobooogobooobogooo.

oo 12.5
1. google I “COO”00000.0000OQOOOOOOOY

2. cO00p0ooOoO0oobooO0oOobDOoOo,b00oooOoo0oboooooOobo0oobooOoDoOO
ooog.
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load("glib")$
def cCurve(P) {
if (length(P) < 2) return(0);

A = P[0][0];
B = P[0][1];
C = P[11[0];
D = P[1][1];

Tmp = [[A,B], [(A+D+C-B)/2, (B+A+D-C)/2],
[(A+D+C-B)/2, (B+A+D-C) /2], [C,D1];
return(append2(Tmp, cCurve (cdr(cdr(P)))));
}
def append2(A,B) {
if (type(B) == 0) return A;
else return append(A,B);
}
def main(N) {
Tmp = [[0,0],[1,0]1];
for (I=0; I<N; I++) {
Tmp = cCurve(Tmp);
print (Tmp) ;
}
glib_window(-1,-1,2,2);
for (I=0; I<length(Tmp)-1; I++) {
glib_line(Tmp[I][0],Tmp[I] [1],Tmp[I+1] [0],Tmp[I+1][1]);
}
}
/* print("Type in, for example, main(8);")$ */
main(8)$
end$

0 121:CO0D0000O0DOO
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0120

gooobooobooon

#define
#define
#define
#define
#define
#define
#define

SPACE 0x20
ZERO 0x30

NINE 0x39

PLUS 43 /* + x/
TIMES 42 /* x x/
EQUAL 61 /% = %/
SEMICOLON 59 /% ; */

def casio() {
init();

while

0 A

purge_stdin();

In

= get_line();

In=strtoascii(In);

N
if
if

= length(In);

(N == 0) break;
(In[0] == SEMICOLON) break;

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

C = In[I];

if (C <= SPACE) {
/* skip */
Yelse if ((C >= ZERO) && (C <= NINE)) {
push (C-ZERO) ;
Yelse if (C == EQUAL) {
print ("Answer=",0); print(pop());
}else if (C == PLUS) {
A = pop(); B=pop();

push (A+B) ;

}else if (C == TIMES) {
A = pop(); B=pop();
push (A*B) ;

Yelse {

print("Invalid character ",0);
print(asciitostr([C]),0);
print (" in the input: ",0);
print(asciitostr(In));

}

}}} end$

0 12.2. 000000 casio.rr
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U130 oot

gobooboo,0booboobobooboobobooo,bboobbooboobb. 0obod
gbooooobooooboboooooboooooaon.

e NUODOOOODOOO.
e JOOOOODOODO.

e NOODOODOOODOODO.
e JOODOODOO.

googooboooboobooo,oboobooboo,boobobobooboboobooboobon.
OO0 emacs 0 LISPOOCOOOO0O00O0O00O000O0O0O0OODO emacsd0 10000000
OO0 LiSspogooooooooon.

gbooobooobooo,boobooboobgon.

1. 0000000 (00 1)

(0] A = [1,2,3]; ooooo
[1,2,3] gbooooobooog

2. 0000000 (0O 2

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

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

3.0000000 (00 3)

[3] C = cdr(h); cdr=0000;0000000000
[2,3]
[4] A; A0D0O0O0D00D0OO0
[1,2,3]
4. 0000
[51 A = [1; Nooooooooon

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

5. 000000 (00 1)
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[7] car(B); car=00;000000000
0

6. 000000 (00 2)

[8] B[2]; oooobooooo
2

r.000oog
(9] B[2] O 5; goooooo

putarray : invalid assignment

return to toplevel

U131 000,A0 BOOODOOOOODOOOOOOOOOOODOOO.

agooog ooH
[1] QR = quo_rem(123,45);
def quo_fey(A,B) { [2,33]
Q = idiv(4,B); [2]1 Q = QrR[O];
R = A - Q*B; 2
return [Q,R]; [31 R = QrR[1];
} 33

0 13.20000000000000,000000000000000000000O0ODO.

gbooan Element 0 Set 00000 1,0000000
ognod

def memberof (Element,Set)
{
Size = size(Set)[0];
for (I =0; I < Size; I++ )
if ( Set[I] == Element )
return 1;

return O;




goooo

def union(A,B)
{
SA = size(A)[0];
SB = size(B) [0];
NotinB = 0;
/* #(A-B) */
for (I =0; I < SA; I++)
if ( 'memberof (A[I],B) )
NotinB++;
/* #(A cup B) = #B+#(A-B) */
SC = SB + NotinB;
C = newvect(SC);
for ( K = 0; K < SB; K++ )
C[K] = BI[K];
for (I =0; I < SA; I++)
if ( !'memberof (A[I],B) ) {
CIK] = A[I];
K++;
}

return C;

goooo

def intersection(A,B)
{
SA = size(A)[0];
SB = size(B) [0];
AandB = 0;
/* #(A cap B) */
for ( I =0; I < SA; I++)
if ( memberof (A[I],B) )
AandB++;

C = newvect(AandB);

for (I =0, K=0; I < SA; I++)

if ( memberof (A[I],B) ) {
CIK] = A[I];
K++;

}

return C;

gbobooboobooooobooo.oood
gboooooooo

gbooobooboooboooboooo.ood
gboooooooon

135
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booobooboo,0boob0boooboobobooooboobooog.

ogoooa Element 0 Set DO OO0 1,0000000
0000 (DOOD)

def memberof (Element,Set)
{

for ( T =Set; T !'= [1;

T = cdr(T) )
if ( car(T) == Element )
return 1;

return O;

}
goooa 000000.0000000000000 (O
ooo)

def union(A,B)
{

C = B;

for (T =A; T !'= [1;

T = cdr(T) )
if ( !'memberof (car(T),B) )
C = cons(car(T),C);

return C;

}

ugb 13100 A000000,00,0000000000000000.000000O000D0O0
O0.0000000000000000000D0 devalM),0D000 M~(1/2).

[0] A = 12345/6789;
4115/2263

[1] deval(A);
1.81838

[2] B = A~(1/2);
(4115/2263) " (1/2)
[3] deval(B);
1.34847

00 13.200000000000000000000. 0000,000000 reverse() OO

gooono.
(0000000,000000,0000000000000000O0O0O0,000000000
O00000.00000000000000ooUooooooOg.)
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13.1 O0O0oboooooooo

000000000 80000000000 O0O0D0.00000000,0000,000000
0000000000 (0000)000000.0000, [3,27at’] 0,00 30 100000,
0020 200000,000 "eat?’ 0 30000000000000000. 00000000
oooooooooo,

[3,03,2,”dog”],”cat”]

0,0030100000,000 [3,27dog’] 0 200000,000 "cat’ 0 3000000
0000000000.0000000000000 [ ]1000.

000 LO000000000000 L0l 00000000,00 car(@ 0000000000
00. 00,000 L00000000000000, 00 cdr(L) 000000000000. O
ooo,

[429] L=[3,[3,2,"dog"],"cat"];
[3,[3,2,dog],cat]

[430] car(L);

3

[431] cdr(L);

[[3,2,dog] ,cat]

O00.car(D0000O0O0ODO0)0O cdr (D0ODDO0OOOOOOO)O LISPOOOODOOOODO.
000 LODOCOCOOO0O0O0 length(L) OO0O. OO append(L,M) OO0DODOOOCO LO MODO
goooooboo.ooobo,

[432] L=[3,[3,2,"dog"],"cat"];
[3, [3,2,dog],cat]

[433] append(L,M);

(3, [3,2,dogl,cat,3,[2,5],6]

goo.
gobooooooooboooobo,00bbooboobooooooobobooboooooooboo
000 “0"0oo0oo0oooo,bo00ooboooooooboon.
gbooooogob.ooboooboobooo,0vyboooboooooooobooobooobooon
oco,NnO00000DODDOOOCDOD. OO0 LOO000oOoOoooooooooboDoDOD “o”000
O00.0000000000,00 append 0000, LO0000O0O00ODOO.
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goooo goo

[430] prime_factorization(98);

def prime_factorization(N) { [2,7.7]

K=2;
L=1_[1;
while (N>=2) {
if (N% K ==0) {
N = idiv(N,K);
L = append(L, [K]);
Yelse{
K = K+1;

}

return(L);

gbooooooobo,0b00b0b0oboboobo0oobob00on0g, newvect, veol OOO. OO
ocoooooooboooooooOoo? o000 L0oDOb0O00Ll] =30000000000DODOO
gooooboooooboboooooboooboobooo. b0, 00o0obobooboooboOooooon
uobooboobooobooo.ooobooooooooooooobooobooobooobooon
gbooboooooooobooboobobobobobobooboo. oboboboooobooobooooo.
ooboooboooobooobooboooboooboooobooboobooboooooooobo.ooo
O,000000000.0000 ,270000ooo,0oo0oooooooDbooooo.

ll‘DDDDDDDDD‘~HD‘DDDDDDDDDDDDD

ooooooooooooo,000 voooo, Lf1o00l] DOOOOOOO, 0000 vOODOO,
v[{io00] OOOOOODOOOOO,0D00000DOO000DOOO.ODOO,0000DOD0O0O0DAO
gooooboobooobooboooobo,0oboo0boobooooobo.

ocooood0oooo0oooO00oooO00 cogUbooUoooUooooopoooo,0Do
gooooooooQoQoQooOoOoOooOoLoUUULULU. oo cooooooooooooooo
oo.

struct cell {
void *data;
struct cell *next_address;

};
00 133 car, cdr 0000000 ODODODOOO0O0O0OODDODODOOOOOO.

000000000 L=append(L,[K]); O0O0O0,00000000000000000CCO.
gboboobooboooooboooobooooboob. cobobooobooobon.

L = cons(X,L);

0000000000000 0D000. cons(K,L) O,car 0 K,cdr 0 LOOOOOOOODOO
gbooobo,vboo0o0bobobooboobooboob. ooboo,k0oboobooooooboon,
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uboooboooboob,cooboobobo. goobo,k0go0boobooooooooobo. oo
append(L,[K]) O0OOO0,00000 LOOOOOOOOOOOOOOOOO,0D0000¢KO
oooooobooooooooon.

13.2 0O0O0OO0ogoooon

googoboobooboboobobooboobooboboooboooooobo,bobboboboob, o
gbobooboooobooboooooboon.

0133 000000000000000000000000 countmumbers O00O0O. OOOO
count_numbers([ 1, cat, 31) 0 2000. 000,00000000000,00000000
000000000 O00oDOo.(DO00:type000O.)

OO0000O00O0O0O type() O LOOOOOO 4, 000000000 1,00000000.00
ooooooobooog.
goooo

def count_numbers(L) {
if (length(L) == 0) return(0);
C = car(L);
if (type(C) == 0 || type(C) == 1) {
return(l + count_numbers(cdr(L)));
Yelse if (type(C) == 4) {
return(count_numbers (C)+count_numbers (cdr(L)));
Yelsed{

return(count_numbers (cdr(L)));

00 134 00000000000 0O0OO0OOOOOOOO count_lists OOO. OOOO
count_lists([ [0,1], "cat", [[ 7, 8], 3] 1) O 2000.

b 13.5 0 800000 clonewvector UOOOODOODODOO,00000D0O0O0OO0O
gooooboooogon.

00 13.6 000 LOO0ODOOOOODODO AODODODOOOODDOOODOOOOO member(A,L) O
oo.

00 13.7 Well-formed formula 0000000 [or, p,[land,[[not,p], ql]] OOOOOO
goo.oo0o0dg p,q0 0 (1)DD|:|D (O)DDDD.DDDDDDDDDDDDDD.DDDDD
Well-formed formula 0000000000000 OODOO.

00 13.8 000000000OD0O0OOOOO.
[1,2,[3,[4,5]],6,[7,8]] = [1,2,3,4,5,6,7,8]

000000000000 0000. (1ist_append 00O OO0
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o0 139 0b0bo0bobobobobobobobobobobobobobooboboboon
ooo.oooo, ,21000000000, [01,21,02,111, 0000 [1,2,3] 0000000
o [f1,2,31,01,3,2],[2,1,3],[2,3,1],[3,1,2],[3,2,1]1 00000 O.

ooo:

1. 000000000 LO0O,00000 NOOO.

2. LO L[0)00 LIN-1)00000000.

3. 0000000000 ROOOOO.OOO [J0000O0.
4. I1=000 N-100000000000.

() LOD LI)]0000000D LIOOO.
(0 L=[1,2,3,4 00 L] 0000 LI =[1,3,4])

(b) LIDOO N-100000,000000000000000,L/000000000
000000 RIOOO. RIOODDOO0OO0000.
(0000, RI=[[1,3,4],[1,4,3],[3,1,4],[3,4,1],[4,1,3],[4,3,1]].)

(¢ RI0DODDOO0O00O0 LJ)000000.
(0000, [[21,3,4],[2,1,4,3],[2,3,1,4],[2,3,4,1],[2,4,1,3],[2,4,3,1]] 000 .)

() 000,0000000000 ROOOOO.

000000000000 I0000000000000.000,0000000 KOOOO

obooooo,b0o0b000 /ooooooboob0oboooboooooooboboobooooooon.
goooobooooooboooo

1. 00000 1000000,000000000O0 100O
2. 0000000. (0oooooo.)
. 00oooboooooa.

oooooo.

0000000,00000000000,0000000,000000000000000. L
0000 10000000000000000.0000 L=[¢00 [[¢0000000000
0. (00000 (000)000000000000.) L=[]0000000000000,00
00 [[]](0000000000000)00000000.000000,0000000.
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U140 OCodgoogd

Risa/Asir O 0000000 0ODO gsort DO0O. gsort 0 help 000000 OOO, quick sort
0000000 (0000000 D0)000000000. quicksort 0000000000000
oov

000000o0000000000o0o0o00oo00oo0o0oo0oooo00o0. oooooooo
0000000000 oo00o0O0ooO00oO0O0ooo0oOoO0ooO00oD, 00000000
oo00ooo0o00.0000,0000000000000O00000O0CO0. 000000000
ooooooooobooon.

141 0OO0O0O0O0OOO0O OOOOQOooO

14300000000000DOO000DO000DODODOOO0OODOOODOO. OODO0O0ODO
gooooao.

1. 000000000000 testBuble OO testQuick O NODODOODO.
2000000 (00O00)A00O0DOOOODODOOOO.

3. quickSort(A,P,QQ 0 A0D POOOO QUOIDOOOOOODODOOOODO.

N

Ctstart() 0000000, tstop() 0000000000000 00O0.
5. 00000000000 O(?),00000000000000, O(nlogn) 000,

O0000000,00 anArray 00000000 COO,000C0C0000000DODOCODOOO

ooo.

anArray[0] | anArray[1] ‘anArray[ZI ‘ ‘ anArray[Size-1] ‘DD bubleSort OO O J

01000 200000000000000.
goooooooooo,MO0O0O0O0O0DOOO,MO000,MO000000000,MO000000

O0.00000000000,00 quickSort O whileOOOOOO. O0O0O,MO000000O

gooooooOoOoOoOoOOOOOOOOOODODOOOOOOOOOOO.

00 14.1 [10) OO0 700000000 70,000 70000000000000,000000
oboobooboooboob.ObooboobooboobooboooooOooobooooboOooon
oo.

000 141 0OO000O0OO0OO0O0ODvO00D0O,000000.

[346] load("sort.rr");
1
[347] load("sort2.rr");
1
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[348] testBuble(7);
0.000644sec(0.00064sec)
0

[349] testQuick(7);
0.000723sec(0.00073sec)
0

ooooooooooooooobo. obobobo,0o0b0oooooooobo,boobooobooo
obooo,0bo0oboobooooogboobooboobooooobooobooboooooon
gooo.00,000000000 voo0obOOoOooOoooa.

[357] testBuble(70);

0.0406sec + gc : 0.04641sec(0.09074sec)
0

[358] testQuick(70);
0.008668sec(0.008675sec)

0

000000,0000000000onooon
00000 7000000,000000000000000. (702 = 4900, 70log70 ~ 297 O 0,
7002 = 490000, 700 log 700 ~ 4586 0 0 0 .)

[364] testBuble(700);

4.088sec + gc : 1.476sec(5.571sec)

0

[365] testQuick(700);

0.1606sec + gc : 0.04788sec(0.2147sec)
0

00 14.1 [10) NOOOOOOOOOOODOOOOUDOOO,0000000000000000O
oo.

14.2 QO0O0OOOO

000000000000000,0000000000000000000000 [1].0000
000000,»000000000000000000000 O(»?),000000000000
000000 O(nlogn) 00D,

14.3 0OO0OO0OO0OOOOO

000000000000 sort.rr 000000 DO bubleSort O testBuble DO OO.
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def bubleSort(AnArray) {
Size = size(AnArray) [0];
for (J=Size-1; J>0; J--) {
for (I=0; I<J; I++) {
if (AnArray[I] > AnArray[I+1]) {

Tmp = AnArray[I+1];
AnArray[I+1] = AnArrayl[I];
AnArray[I] = Tmp;

def testBuble(N) {
A = newvect(N);
for (I=0; I<N; I++) {

A[I] = random() % 100;

}
/* print(A); */
tstart();
bubleSort (A);
tstop();
/* print(A); */

}

end$

000000000000 sort2.rr UOUOOOODOO quickSort U testQuick OO O.
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def quickSort(A,P,Q) {
if (Q-P < 1) return;
Mp = idiv(P+Q,2);

M = A[Mp];
B=P; E=Q;
while (1) {

while (A[B] < M) B++;
while (A[E] > M && B <= E) E--;
if (B >= E) break;

else {
Tmp = A[B];
A[B] = A[E];
A[E] = Tmp;
E-—;

}

}

if (E<P) E = P;
quickSort (A,P,E);
quickSort (A,E+1,Q);

def testQuick(N) {
A = newvect(N);
for (I=0; I<N; I++) {

A[I] = random() % 100;

}
/* print(A);*/
tstart();
quickSort(A,0,N-1);
tstop() ;
/* print(A); */

}

end$

144 000000

00000000000000 O(Nlog, N)OO,00000 ON)OOO.00000000
O(Nlog, N) JODO0O0DODO0O0OO0OODOOOOODOOOOO.
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14.4.1 0O0O0O
0000000000000 (0 14.1). 000 200000.
1. 0000 (¢=0,1,...)00,000000000 2000 (000)000000.
2. 00000000000000000000.

3.000:0000 k00 (k=1,2,..)00000,0004+100002—-1,2c000
000000000000, (0000000)00000000000000000,0 (0
00000000)00,000000.0000000000,000000000000.

4. 0D000O0obOO0OO0oO0oOOoobOOobO,bobobooboOoboon.

obooobOoooooobooooooon.

0 6]
0 14.1: 00000
Joooooobobooooooobobooo,oooooboboooooooooo.
e (101

1. 000 o0O0bOoOoboOobOOoo,boooooa.

2.200000000000 10 20000000D0O.0DODOOODO OODOO.
. 0o 10o00bo00ob,0b00 20000, ...

4. 0000000D0O.

o OO 2

1. 000 o0OobOOoOoboOobOOoo,boooooa.

2. 0000000DO000DOOO0ODOOODOObOO oDbOO.20000000000000
o1goooo.

. 00obooboooooboo,booobboboboooooboon.

oo 200000
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e JO0O0UOODOOOLOOUDODOLUOODO,0bDO0OOODOOOODODOOODn.

e JOO0O0ODOOODOOODO,ODOO0DLOOOODOOOD OCOOOOOD.OOO,0D000O0
oooobooogoobobooooob,boboboooboobooog.

oooooo,(o,01,02)00000000000000000O00O000O0OO0OO. OO
gboooboobooboboboobooboobooboobooog.

14.4.2 0O000O0ODOOOO0OOO

o0 obO0ooboooooooboob,boobo0ooooboob. cobooboooboo
gooooooooO,o0o0000O0 100000000O0OO0O00O0.000 ADQDDOO,

000 o0 Al 20 O
000 1 A[2], A3 21 O
0o0Qg 2 A[4], Ap, Al6], A[7] 22 0
000 k A@2%, A28 +1],..., A[2F1 — 1] 2k 0

00000.00000000,000000. NODODOUDOOOO. |20 200000000
gooono.

e 000 AOO0D0DODODOD 142+22+... 428 =21_10.
e 00D kK0 10D000D0DOO A2F—1+1).

e 0DDDODODO AfL],...,A[N/2]].

e A[I]DD0DO A[2I), ARI+1](0ODOODO).

e A1) 00O A[|1/2]]

ub 142 0000000O0O0O.

14.4.3 downheap()

O0000O0000D0,200000000000000000 downheap() OODOOODO.
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def downheap(A,K,N) {
/* place A[K] at the correct position in A */
while ( 2K <= N ) {
J = 2%K; /* A[J] is the first child */
if (J==N) {
/* A[J] is the unique child */
if ( A[K] < A[J] ) swap(4,K,J);
/* A[J] is a leaf */
break;
} else {
/* A[K] has two children A[J] and A[J+1] */
/* M = max(A[K],A[J],A[J+1]) =/
M = A[K] >= A[J] ? A[K] : A[J];
if ( A[J+1] > M ) M = A[J+1];

if ( M == A[K] ) break; /* we have nothing to do */
else if (M == A[J] ) {

swap(A,K,J);

K =J; /% A[K] is moved to A[J]; */
} else {

swap(A,K,J+1);

K = J+1; /*x A[K] is moved to A[J+1]; */

def swap(A,I,J) {
T = A[I]; A[I] = A[J]; A[J] = T;

goobo,b0obooboooogooo.
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def downheap(A,K,N) {

V = A[K];
while ( 2%K <= N ) {
J = 2xK;

if ((J <N && A[J] < A[J+1] ) J++;
if (Vv >= A[J] ) break;
else {

A[K] = A[J];

Ul 143 ODO000O0O0O0O0O0OobOOoo0OoOog.

00 144 0000000000COO0ODO0ODO downheap() O0,0000000D00C,0D0000
oOoo0oDOO00000,0000000000D0000000ODO000D00O. 0000 upheap(4A,K)
goo.

14.4.4 000000

000 downheap() OO OOOODOOOOODOOOODOODOOODO.

def heapsort(L) {
N = length(L);
A = newvect(N+1);
for (I =1; I <= N; I++, L = cdr(L) ) A[I] = car(L);
/* heap construction; A[[N/2]+1],...,A[N] are leaves */
for ( K = idiv(N,2); K >= 1; K-- ) downheap(A,K,N);
/* retirement and promotion */
for ( K =N; K >= 2; K—— ) {
swap(A,1,K);
downheap(A,1,K-1);
}
for (I =1, R=1[]; I <=N; I++ ) R = cons(A[I],R);

return R;

obooooooo,0obooooon0 cooooooboobooooboo.oboobobooobo,ooboo0on
000000 A[|N]]0O000,00000000000 2000000 downheap() OODDOO
boooboo.boobobooboobooooobo,b0boobo0obooooboobooobooboooon
goo.
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A[|N|]+1)0000000,0000000000000000000O0OO0OOOOUOOOOOO
gboocobOoboooobooooooboooooboooo.

ooooooooooooo,oo0, 0000000000000 DOOb0O0000, downheap() O
oooooobo,0obooobobobooooboobooogooooobobobobobo. oo, oo
goboooooobo,b0bo0oboooobooobooboobooo,oboo0oobo,boo00bo0oooao
gooooooog.

00 14.5 L =111,9,5,15,7,12,4,1,13,3,14,10,2,6,8)| 0 000000000000 OOO.
http://www.math.kobe-u.ac.jp/  noro/hsdemo.pdf D00 D0OODUIOOOOOOOO (retire-
ment and promotion) D0 00000000.

00 14.1 00000000000 O(Nlog, N) 0O0O.

00 146 OJO0OOOOO. (DQ0ODO : N=2"—-1000000.00,000000000000
00000000 k0O downheap() DO ODOOOOOODOOOOODO.DOO,D0000,00
00000,00000 downheap() JODO0OOODODOOO.)

00: 0000000000 O(Nleg,N),00 O(N?)00000000,0000000000
0 O(Nlog, N) 0OOO000000000000000000.000,00000000000
00000000000000,000000000000000000000000000000
0000.000,00,000000000000000000000000000,000000
000000000000. 0000000,00000000000,000000000000
oooooooooo.

145 00000

1. Selection sort, Insertion sort, Merge sort, Shell sort 00 00000000000, 0000
OO buble sort, quick sort 000000000 500000 4000 000000000000
O00.00000000000 shellsort D000 O(f(n)) 0 f(pn)OOOOOOO.

2.0000000000,print00000,20000000000000000000000
uoooo,b0boboooobobooboooa.

3.0 60000 1000000000000000000000. (000 quicksort 1000
0.000000000000000000. 00, quicksort 00000,000000 O(n?)
(n0000000)0000000,0(m) 00000000000.0000([1]00))

4. buble sort, quick sort 00000000 500000 5000 00000000000 O0O0O,
gbooobooobooboooboobobooboooboo.

5. 1234000000 4000000000000000.0000000000.000O00O
obooobooooboboooooboooobobooboooDo.
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Risa/Asir 000 00000 :nlogn 00000 n2/30000.
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oo

[1] R. Segiwick, 100000 1,2,3.00000.

O00000000000000.Pascal, C,C++000.10000000,0000000
gbooobooboooobooboooooboo.
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0150 1000000 GCD OOoOood

15,1 O0o0obougooooood

oooooooooooooOo,scooooooOorooooboo0oooobo0o0. 000 Z, o
000000 k) 00000000 0OCOOO0OO,00000000000: RO OUOOOOO
ocooooooooo.booo0O0 RO OOODOOOO f,g0O00O,

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

0000 ROO ¢ r00000. D00 R=2Z000 deg(f) = |f], R=klz) 0000
deg(f)=f000 0DOOODO
0000000000000000000000000000,000000000000000
00000000,000000000000000000000000000. 00000000
0,Object 00,000,00000000000,0000000000000—000,000—
000000.000000,000000000000000000000000,000000
000000. 00000000000000 Object 000000000000 (JavaOOODO
000000)0,000000000000,000000000000000000000

15,2 0000000 10000000000000

“00000000”00,00000000000000000000.00000000000
0000000,00000000000000000000000000000000
f,g€Qz]000D0,00000000000

00000000o0o0ooo0oo0. (Do)ooooooo

V(f,9) ={a€C|f(a) =g(a) =0}

o0o0o0o0ooo0. oooooooooo,V(f,g) OOOOODODOOOOOOOOOOOoOoO? O
gbooooOo,obooooobooooooon.

ocoooooooooo0ogoo,00goooooooogoooo. 10 f,gooooooDooon
O0000.000,Qz 00000

I'={(f,9) = {p()f(z) + a(x)g(x) |p,q € Q[z]}
gooo.oooo,
V(f,9) =V({I)={acC|h(a) =0forall hel}

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

000000 AO00D000. V) =V(k)O00D0D00000000000,A00000,V()O
000000,00000000,0000000,VJ)0000,A0000000000. O
f,¢g0GCDOOOOOOOODDOOOOOOD,OD,0000000000 A0 f,¢g000
000,0000,A=000000000,V(f,g) 00000000000,

000000D0000D0000D00000. 00 ged(F,¢) D000 FO ¢OOD0O0ODO
(GCD)0D000. 00 division(F,6) 000000000, ¢, r000000. variety(F,6) O
0O0o0oo0o0oo0ooo.

00000000000000000 ged.rr 000,

def in(F) {
D = deg(F,x);
C = coef(F,D,x);

return(C*x"D) ;

def division(F,G) {

Q =0; R=F;

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

¥

return([Q,R]);

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);
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def varietyl(F,G) {

R =g cd(F,Q;

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

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

return(Ans) ;

}
end$

gboboobobooobooboooobooooboobooooboooon.

1. deg(F,x) : OOQO FOOO x0O00O0O0O0OD0OOOOO0O.0000, deg(x™2+xxy+l,x) 0O
2000.

2. coef(F,D,x) : 000 FOOO xODOOOOOOO.OO0O0DO,000 FOO0O0x0O 100
00000000 xD OOOO0OO0O0. 0000 coef(x™2+x*y+2*x+1,1,x) O y+2 0O
oo.

0000000,help000000000D0O00O0DODOOOO.
O0.22-1=0025-1=00000000,V(x*-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 comsists of : [ -1.0000000000000000000 1.0000000000000000000 ]
[ -1.0000000000000000000 1.0000000000000000000 1]

[354]

o0o000000doo,0doo0o00000oooo0ooOoooUOoooooOD,RSAOOOOO
gboooooooooog,bobobooboobooooboooooob. bobob,0o0b0oooo
gboboobooboooobobooooobooog.

o0 151 30000000000000000000O000O000D0.

b 1.2 0000000000 O00obOao

p(@)f(x) + q(x)g(x) = d(z)
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00000000000000000,0000000000000.000, f,¢,d000000
0000000, p ¢000000.

OO0 1.3 00000000 0000000000000 O0OO0!'ODO0O00OCOO. 00000O
obooo0o,00o0b00ob00bobobooobooooooboooooob. boboboobooo,oo0on
gobooooobooobooobooooboooboooobooboo,o0bbooobooooobooooon.
gooobooboOoobooboooooobooooobooo.

00:0000,0000000000000000000,0000000000000000
000000000000000.0000000000,0000000 00000000000
000,000000000000000000000,0000000000000000000
0.000000,0000000000000000000,0000000000000000
0000,000000000000000000 (000000)0000000000.0000
000D000000000000 Buchberger 0000000000, 0000000000000
00.000000000000000000000000000,00000000000000
0000,160000[1)000 [2]000.

Risa/Asir 00 000000000000000,gr0 hgr000.0000000000,00
000000000,gr 00000 GCDOOOOOD. xO0000 FO GO GCDO, 00 {F,G}
000000000000,0000 gr([F,¢],[x],0); 000000O.

15,3 0O0O0OO0

00000 gedO, f= (203 + 422+ 3)(32% + 422 4+ 5)19, g = (223 + 422 + 3) (423 + 522 + 6)1°
O GChOOODOODOO.

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

6.511sec + gc : 0.06728sec(6.647sec)

000000000000, 000000000000000000000. 00000000
203 +4224+30000000. 000000000 ptozp(F) DO0O0DOOODO. ptozp(F) O, F
00000000000,000 GCDO 100000000000000000000O000

[154] ptozp(H);
2%x”"3+4*x"2+3

gbobooboooobo,0bb gedbO0, 000000000000 0DOOODOODOOOODO
oobooobooobo.ooooboo,cobooobobooooboooobooo. 000, 00b000bo0oon
ocooooooooo.oo,00booobooog,Gébogoooooooooooooobooo
gooo,00obooocgooon.
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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;

00000,000000 k000
le(9)"f =qg+7, deg(r) < deg(g)

(le(g) 0 ¢ 000D0000)00 reZx)00000000000.00000,000 division
ooooooooo.

def g_c_d_1(F,G) {

if (deg(F,x) > deg(G,x)) {

S=F; T=G;
Yelse {
S=G; T=F;

b
while (T != 0) {

R = pseudo_remainder(S,T);

S =T;

T =R;
¥
return(S) ;

[207] g_c_d_1(F,Q);

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

gobooogob,0b0bdodbboogbbo0oboogbboO. 00, pseudo_remainder O OO
k{g)k goog,00b0boobobobob0boboobobon. bOD, pseudo_remainder
U000 ptozpOUODOOOOQOOO.
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if (deg(F,x) > deg(G,x)) {

def g_c_d_2(F,G) {

S=F; T=G;
}else {
S=G; T=F;
}
while (T != 0) {
R = pseudo_remainder(S,T);
R = ptozp(R);
S =T;
T = R;
¥
return(S) ;

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

[237] g_c_d_2(F,Q);

OO00O0O0OD0ODO0ODOOOD0OO. ptezp OO, 00000000 GCDOOOOOODOOOODOO
gcooooo,0Do000oooog,GecboooooooOo,GecbooooooooOoooood
O0000000.0000000000000000. [3] Section 4.6.1 000 [2]540 0000
oooo.
gbooobooobo,o0boobooboobooboob,o0booboobooboobo
goboobooboo.bo,0booboobooboobobooooobooooboooon.

00 15.4 gcd O ptozp 0000000000000, 00000 gedd ged200000
000000000,00000000000000000000000
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oo

[1] D.Cox, J.Little, D.O’Shea, Ideals, Varieties, and Algorithms — An Introduction to Commu-
tative Algebraic Geometry and Commutative Algebra, 1991, Springer-Verlag.
oooo: b.0000O,J.000,D.000:00000O00O0O0OOOOO (O/0).000
0,0000000 000000 00O, 2000. ISBN 4-431-70823-5, 4-431-70824-3.
0000000000000 000000o0gn. Buchberger 00O00O000O0O,20000
O00000O0.Risa/Asir 00O 150 (00)000 160 (000)0000O0OOOOO
000o0,000000000000o00o0o0oooo00000000O0. 000000000
goooooobobboboooooooooo.oobooobobooboobbboboog
000000000 00,00000000 100000000.0000000000000
oooooooooooo.

[2) O0: 000000, Rokko Lectures in Mathematics, 9, 2000. ISBN 4-907719-09-4.
http://www.math.kobe-u.ac.jp/Asir/ca.pdf OO, PDF OO00OOOOOOO.
http://www.openxm.org 00 openxm OO0 0000000 O0OOOOODOO, 000000
OpenXM/doc/compalg DO OO0 TeXOOOOODO.

[3] D.E. Knuth: The Art of Computer Programming, Vol2. Seminumerical Algorithms, 3rd ed.
Addison-Wesley (1998). ISBN 0-201-89684-2.
good: «0obgoo”,0o00ooa.
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16l UOOLUOUOODOUOLOOUOOOOOO

16.1 Initial term OO 00O O

ooooooooooooooooo. oooooooo,GecboooooooOoOoOoOooon
oo0,10000000000,000 fO 0000 000000000 OO,00000000O
ocooooooooobo.ooob 10,000 p0 ¢0000000O0O0ODOD.ODODODO RO P
0¢0 GCDOUOUOO, fO000O0 IOUDDODOO0OO0OOOOOUOOOO, division(f,h)[1] O
o0o0O0O0OOO0.000,f0 AOOOOODOOODO.OO0O0 I=(yyOOOOOOOODOOO
goo.ooooo,

1. 00 p,q0000,000000000000O0C000O0DODO0OOODDO ARODODODO.

2. f€I 000000000000 f0O division(f,h) 00000,000 200 (00000
0)O0o0O00,felI000,000000 f¢I0000.

0000000000000 00000000D000000 (ideal membership algorithm) O 0O O
ooooo.
20000000000,0000000000.0000,

I = (2% zy,y%) = Q[z,y]2* + Q[z, ylzy + Q[z, yy*

00000 I=() 000000 A000000.0000,00000 AO0000, 22 ay, 20
ooooooooooooooo,bo0o00o phOOO00OO0ODOO. AOO0O00O0O 10 Q[x,y]DD
000000000, (eey,y?) 00000 100000 (0000). 000 /00000000.
doddoobodooodoboooobdobooo. obhoooboobbobooboooboooo
Buchberger 000000000, Buchberger 0000000, 000000000000 ODOOO
goboooo,0bdooooooo, 0000 b oo oooooboooooon
dobbododooobooooooboboooooobo oo ooooooo.

00000 Buchberger 0000000000000 OOOOOOOOOOOOO (OOOO [2],
[3]DD),DDDDDDDDDDDDDDDD,BuChbergerDDDDDDDDDDDDDDDDDD
00000000 (000 reduction 000000) 0000000000000 O0OOOOOOO
0000000O00. 0000 Buchberger 0000000000 O0OOOOOOOODOOO,DO000
ogooooooooooobbooooo. ooboobobobobo b0 oooOoooooo
goooooood.

0000000000000 0000000000O0000 100000000000 initial term
goboodoooobooooooooo.

gdoododoo,20000000, 0000 gogg. oo 3
000000 Qz,y,2] 00000. O000 2 ez ¥ =1z 0000000 (lexicographic order)
goooooooono.

Pr® b_c P/ a b _c
Y27 >lexw Ty z
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& (e={db=V,a—d)0000 00000000

000,00 0000000000,:000000000 y0OOOO0O,y0000000, 2
000000000000000. 00000 P, PPO0O0O0OOO,00000000000000.

0000000000000000.0000,w=(w,w,ws)€R¥0 w; >00000000
oooooo,

anybzc N P/xa'yb'zc'
& d=(a—d)w + (b—b)ws+ (c— )wz >0
000 (d=000 P2 1o P2y 2%)

god -, 000dd. oo bbbbd wddoobbbboooooobbboooag.
00000000 = (-0 =, 0 =,) 0000 fO000,000 fO00000OCODOOOO
00 (D00)000D0000 initial term 000 ing (f) DO 0.
0000 in(F) OO0 in2(F) O0OODO0O, 2>y > 0002z >y >20000000
(lexicographic order) O initial term OO0 O0O00O00O00O0O.

def in(F) { def in2(F) A{
D = deg(F,z); D = deg(F,x);
F = coef(F,D,z); F = coef(F,D,x);
T = z7D; T = x°D;
D = deg(F,y); D = deg(F,y);
F = coef(F,D,y); F = coef(F,D,y);
T = T*y"D; T = T*y"D;
D = deg(F,x); D = deg(F,z);
F = coef(F,D,x); F = coef(F,D,z);
T = T*x"D; T = Txz"D;
return [FxT,F,T]; return [FxT,F,T];
} ¥

000000000000, 000000000000 FO initial term, 0000 2000000
initial term O 00,0000 3000000 initial teem 00000000 O0O00DOOOO.

16.2 0O0ODOO0O0ODODOO initial term 00 O0OO0OODOO0O

000000000 in(F) OO0 in2(F) OOOOODOOODOOODOOO,0000D0O
OO00000O000DOD0OO0O0D0OO. between in(F) and in2(F).
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[764] cputime(1);
0
0sec(0.000193sec)
[765] test2();

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

[z~4,1,z"4]
return(G) ;
) 0.06sec + gc : 0.08sec(0.1885sec)
766] test1();
def test2() { [766] )
[x~4,1,x74]

F = (x+y+z)74;

0.2sec + gc : 0.08sec(0.401sec)
for (I=0; I<1000; I++) G=in2(F); &

return(G) ;

testl 0 test2 00,3 00000000000000. 000000000 O0O0OODOOOO?
gobooboboobobgoobobooboooboooboobobooboboobobooboo

go.
Asir 0000000000000 5220000000000,000000000000000

goo.

good X
goooboooobooo
g
gobobooobooobg (oo

0000000000000000000000.0000,522+20000,000000000
oboooooooooon.

good X

gooobooooboo 2

go 5
OOo0oO0O0oOoOoODoDoOoOO0O | AAAA

oood X
gooooOooooo 1

AAAA
oag 1
gooooooooooo oo

523 +br2?+xz 0 asir 000000,

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

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

Uz0000000000000D000.000000DO,0D0D0000000D00,2:0000O
oboobooooboooboooboobooobo.ooboobogob,=0000,z00000
obooob 000000C0000DO00O000O00DO00DOOOOO0OOOOODOOOOOOODbOOn

oboooooboo.oboooooobooon.
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oood X

gooobgooobon 2

go 5
OO0O00D0OC0O0OO0D00O0 | AAAA

good X
gbooooooooo 1
AAAA:
goooooo BBBB
gooooooooooon oo
goog zZ
ooooboooao 2
BBBB:
oo )
OooOopooooooog | ccee

oood z
oooobooogo 1

CCCC:
g 1
ooooooobooogooD (oo

gbooobobo,z000000000C00DO00DOO0O0OOO 1000000000004, 20
ooboooboobooboobooooogo,z00000000 zO0000000000000O000AO
o,0bobooboobooooboooooooboooobooooboboboooDooobobo.obooboooo
gbooobooooobo,ocobooogooboon.

cOOoooooOooOoO0O 0 1100000000000,000000000000000 deg
OO0 coef DOOOOOODOOOOOOODOOOOODO.

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

struct polynomial_cell *next;

g l6.1: 0000000000OO
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Asir 00,0000000000000000000000CO00. 00000000000 type
0000000 2000.
00,000000000000,00000000000000,initlalteem 00000000
0000000000000, 000000000000000000. initial tem 000000
0,000000000000000000000000000000000000000000
0.0000000,asir00,0000000000000.0000,000 52345222 +220
>y >z 00 lexicographic order 0 000000000000 00000C0O000000000O
oooooooooooO.

r,y,z 0000000 [3,0,0]
oo 5
0dodooooboooooo | bbbDD

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

2y, 0000000 [1,0,1]
EEEE : oo 1
000000000000 | OO0

CO00DO0OO00DOOCOO00DDO00D0, nitialterm OO000O0O000OCO0DOOOODODOOODODOO
gooooooog.

OO00000,initial terem OO0000 1000000000,00000000000000000
O.dpptod(F) 0 FOODODOOOODOOOODOOOOD.ODODOOODOODOOOD.

gogbobooobooobbooboboo

0.
def testl_dp( {
F = (x+y+z)~4; [778] testl_dp(Q);
dp_ord(2); 0.01sec(0.01113sec)

F = dp_ptod(F, [x,y,2]);
/* print(F); */
for (I=0; I<1000; I++) G=dp_hm(F);

return(G) ;

16.3 UOLOOOOgg

1000000000000000000, mitialterm 00000000000 OOOOODOO
0.0000,000 0000 ¢+0,000 g0 initial term 00000000, 000000 m
o000 f—-mgO ¢t000000O00OO0ODO. OO0O0OO reduction OO0 . reduction 00 00O
00,0000 reduction 0000000 OCODOOO,D00000000000DO.

300 z,y,-000000000.
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def multi_degree(F) {

F = in(F); x>y>z000000000 initial term O
T = F[2]; gogd
return([deg(T,x) ,deg(T,y), 000000000, initialterm 000000
deg(T,z) ,F[111); gooooa
+

FO GO reducible 00000 (reduction O
OO0O0O0O0)o000.FO GO reducible 00O
O (reduction JOO0O0O)M GO F O initial
term O OOOO0O,MO00. 000000
000, in(F) = in(M) in(G) OOODODOO

def is_reducible(F,G) {
DF = multi_degree(F);
DG = multi_degree(G);
if (DF[0] >= DG[0]

&& DF[1] >= DG[1] HoMoen.
&& DF[2] >= DG[2])
return red(DF[3]/DG[3])
*x~ (DF [0]-DG[0])
*xy~ (DF[1]-DG[1])
xz~ (DF [2]-DG[2]) ;
else return O;
}
def division(F,G) {
Q =0; R=F;
D = is_reducible(R,G);
while (type(D) != 0) { G O initial term O F O initial term 0 0 O O
Q = Q+D; O0D0,FO0D0 cOOODOOODODOO F initial
R = R-Dx*G; teem OO0 0O 0ODO.
D = is_reducible(R,G); 00000000, initial term O G O initial
} teem JO0O0OO0O0O0OOOOOOO.
return [Q,R];

00000000000 GOO0OO0DOOO00DOO0O00. D000 reduction 000OO0O0O0DOO
gbooo,000b0000 100b0b00o0o0obooooobon.
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goooo ¢O00000DOoDbOOOoOo.oDoOoboo,FO
OO00D0O,cO00D0000 initial term O OO
def reduction(F,G) ooooooooooo,FrO0O0O0O0DOO0O
{ O00O,Rem 00 0000. 00DODDOODO,
Rem = 0; O000,cO000000 initial term OO O

while ( F ) { oooodooooooooooooo.

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

[216] reduction(x"2+y~2+z"2,
Mono = is_reducible(F,Red);

if ( Mono !'= 0 ) {
U = F-Mono*Red;
if ( 'U)

return Rem;

[x-y*z,y-z*x,z-x*y]) ;
2%x72+y"2
[217] reduction(x"2+y~2+z"2,
[z-x*y,y-z*x,x-y*z]) ;

(y™2+1)*xx"2+y"2
break;

} ooooo,cU00D0o0OooDnoo,oood
} goooo.
if (U)
F =1;
else {
H = in(F);
Rem += H[O0];
F -= H[0];

}

return Rem;

16.4 U0OOOOO

<0 00000000 <40 <, 000, f1,...,f, 0 n000000 S, =Qlay,...,a,] O
Dooooo0o0ooO. S, 00000

I=(fi,....fp) = =Snfi+-+Sufp
0D000./00000000.00000000
G={g1,-- - 9m}
000000000000000000 /000 <0000000000000000.
LI={g1, . .s9m) (g1,...,gm O ITO0DO0O.)

2. ing(I) = (in<(f) [ f € I) O {in<(g), ... inx(g)) DO OO,



168 gl6d OO0ODOOOOO0OOOO0ODOOO0O0

0O000,100000000 1<z<22<---0000000. f1,...,fs0 GCDO AOO
0D0,G={k 0000000000. 000000000000000000000,0000
G={fi,. ., fph} 010000000000,

00 (00000000): 0000000000000000000000000000.

000000000000000000000 Buchberger 000000000. 00,S000
00000000000000. 000000 f,¢g000, f, g O initial teem OO0000 csty,
cot, 00000, {f,g}0 SODODODO

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

00o00o0. 000 ¢ 00,t, 000 1000000,LCMOO0O0O00OO0O0OOOOO0O0
oooo.

def spolynomial(F,G)
{
DF = multi_degree(F);
DG = multi_degree(G);
Mx = DF[0]>DG[0]?DF[0]:DG[0];
My = DF[1]1>DG[1]?DF[1]:DG[1];
Mz = DF[2]>DG[2]?DF[2]:DG[2];
return x”~ (Mx-DF[0])*y~ (My-DF [1])*z~ (Mz-DF [2] ) *F/DF [3]
-x~ (Mx-DG[0] ) *y~ (My-DG[1])*z"~ (Mz-DG[2] ) *G/DG[3] ;

oobooooono AvB:C OOOOOOOO,000,A0 0O cOOO,A0O0DOO0O0O0O0O0,B
goo.

00 16.1 I=(G)O0O0OOO,GO0O I000000D0O0O0OO0OOO,GOO0OO0OO SOOUOOO
reduction 000000000 o00OO0O0OO0OO0OOODOOO.

0O00O00000,000 [2,2060 00 6 000.0000000000 Buchberger 00O
gooooo.

1. G=F,D={GOO0O000O0O0O0O0O }O000O.(0O0O)
2. D0000 GOooooooo.
3. D00 1000 sO0O00DO,sO SOOODO GOOOOOOO rOOO.

4. Oo0r0o0O0ODOO,r0 GOOOOOOOOO0 DOODOOO.OO0O0,r0 GO
O000. (00000 sO SO0O0O0O GoOoOooooOoOoo.)

5. 2. 000.

00 16.1 000000000000 D0O00O00O0OO000O0O0O0OO. (0D00: GOOO0OOO initial
tem O000O00D0O0OO0OO0O0OCOOOOOO0OO0 20000.000000000,0000000
ooooooooo.)



164. DODOOO 169

gboocoooboobooooobooboooobo,0oobooboboooooo,0o0o0bo0boo
gbobooobOoobooooboooooooon.

00 162 (00000O00O00O0) GOOUOO I0000O0O0UOODOOOO, felIOOUODO
O,f0 GO reduction OO OO0 0OO0OODODODOOOOOO.

000D0000,0000000000 reduction J000000000000000000. 00
00000000000000000000000000 (000000000000000 [2,2
060 02 000).
000,000000000000000,0000000000000000000000,00
000000.000,00000000000000000.

3000000 Buchberger 00 O000000DOOOOODOOOOODOOO.

goooo Buchberger 0000000, 00000
00 cOO000Oooooooooon
def buchberger (F) 00 SO00000, reduction OO0
{ gooboooooog,cuoooooon.
N = length(F);
Pairs = []; ooo

for (I =N-1; I >= 0; I-- )
for (J =N-1; J > I; J--)
Pairs

G =F;
while ( Pairs !'= [] ) {

P = car(Pairs);

[218] F=[x-y*z,y-z*x, z-x*y];
[219] G=buchberger(F);

[x-z*y,-z*x+y,-y*x+z,-x"2+y"2,

cons([I,J],Pairs);

—y*x"3+y*x,-x"5+x"3,-x"4+x"2,
X"3-%,-y*x"2+y]

[220] reduction(x"2+y~2+z"2,G);
3*x"2

[221] reduction(x"2+y~2+z"2,

Pairs = cdr(Pairs);
Sp = spolynomial(G[P[0]],G[P[1]11);

R = d ti S :G 5
em = reduction(Sp,G) reverse(G));

if ( Rem ) { 3552
G = append(G, [Rem]);
for (I =0; I < N; I++) 0ooooo,0o0ooooooooo
Pairs = cons([I,N],Pairs); gododoooooooooooood
N++; O0. ODO0O0OO0O00 reduction 00O,
¥ gooDooooooooooooooo
} goooo.
return G;

00000000 Buchberger 00O000DOOO0O0O0DOOOOOOOOD. OO0OOD,0D0O
ooo,0o0oooobogooboobobob. boboooooboooobobobobobo,ooo0o
gboboobooooooboobooooboooon.

1. Pairs 00 1 0000000000D00O0O.

2. Pairs 00, 000000000000000O0.
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J.0ooooboobooo,oooboobooooobooog.

00000000 B)ooo0oooooooo.

Asir 0000000000 gr0000O0C0O0ODODOODOOOO,0000000O00. 00O,
0000000000000 00D0O000ooong. (OpenXMOOOO Asir00, load("gr"); O
0000000000000 0000ooooooooooon.)

gr(00O0ODO0OODOO, OO, ODOOOO)

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

000 00 graded reverse lexicographic order, 1 0 graded lexicographic order, 2 [ lexicographic
order O0O. 000OODOOOOOODOODOOOODOO,D00O0O0O0O0ODOODO. OOOOO,
22 +y?-10 2y—-100000000000 y>2 00 lexicographicorder D0 0000000
agooog.ooo,

{=z'+2> - 1,y+2° -2}

ooo.
00 16.1 (00)

1. R=Q[z,y]/(z*+y*—1,2y—1)0,QO00000000000O0OOO,ODD0D0O0OOO
O000.000000 y>a 00 lexicographic order OO OO .

2.Z/3Z 00000000000, RO0D0000D.0D0D0O0OUOOODOOUDOOODOOO.

00,0000000 initialterm O —2*, 9y 000,0000000000000000 10000,

1,3:,332,3:3

000. 0000 RO QUUODOOOODOODODOOODO.ODOOD0O,ROQOOOODOO0O
000000 4000.0000000,Asr 0000000000 ptruenf 000O00OD0OOO
oooooo.

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

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

[715] p_true_nf(x"4,G, [y,x],2);
[-x~2+1,-1]

[716] p_true_nf(x"5,G, [y,x],2);
[-x~3+x,-1]

[717] p_true_nf(x76,G,[y,x],2);

[-1,1]

oooooog,RO0DC0O0O0DOOO.
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1 T 2 3
1 1 2 3
T x? x3 x2—1
z? 2?2 —1| 23—z
3 -1

oboocoooobooo,boocobooboooo.

0 16.1 00000 buchberger O, Asir 0 gr OO0O0OOOOCOOODO.

[284] F = [-3#x"3+4xy "2+ (-2%z-3) *xy+3*z"2, (-8%y—-4) *x+(2*z+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)

gbooob grdboobgoboob. oo, gubobooboboooboobobooboon.

[289] F = [-3*x"3+4*y~2+(-2x2-3) *y+3%2~2, (-8*y-4) *x"2+(2%2+3) *y,
—2%X"2-3%x-2%y " 2+2*zxy-z"2] §

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

[290] buchberger(F)$

49.02sec + gc : 3.573sec(53.4sec)

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

163.1sec + gc : 4.694sec(168.2sec)

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

0.02296sec(0.02374sec)

oobo0O0oooboo,grdbboboobobOOOO0,000bOb0o00obOo0oooboo0oooo0o,bon
gbobooboabodabob. ngrdbodb,grdbogoo,gbbogbobooobodb, od
gooboob,boobooboobobo. bogbboob,00bbooobooboboobboo
O0,000000000000000000O0O0ODOO.200310000 Asir00 nd-00000O0O
oboooooboooobooboooooboooogg

ndgr(DO0O0O0O0O, ODODOODO, OO, OO0). ODOOO0O0OO0ODDOO grO00 ODODDOODO
goooo.

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

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

ndv_alloc=4896

[z714+4%z"13+2%2" 1247*2z" 11+ . ... ]

ooOooo,00D000D0OO0DOO0DOODOCODOODO,00000000000 nd_gr_trace(d
ooooo,00000,1,1,2) (000000000000 000) 000000000000
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16.5 UUOOLOOUOooobooboogooobbd

gooooooood
AX) = = ful(X) =0 (16.1)

(X = (21,...,7,), fi(X)€Q[X]) 00D0000,0000

I=(fi, - fm) = {91(X)1(X) + - 4 g (X) S (X) | 9:(X) € Q[X]}

000000000000.1000000000,/0000000000000000,0000
000000000000,0000000000000000000.

Q[X]/I0 QOO0000D0D000000O0 »mO000D0000,I00000000 000,
0000000000000000 mOO000000 (161)00000000000000000
0000 (2,5020 003,30 008 000000000000000).

00000 0000000000000000000000000000000000000 16.1
0000000000 (25030 006 000).

ogb 163 0D0O00OO0O0O0O.
1. 70000000000O0.

2.I0,000000000 I0000DO0O0O,000 z,0000, initial term 0 z; 000
gboogooooboo.

3.10,00000000007100000000,000 ;0000 initial term O «; 00O
oooobooooooo.

0000oo0,0000000000000 (DooOoUoo)0ooooooooUoboooo.

01621 = (zx—yz,y—z2x,z—2yy U o >y >>000000000000000000
(22— 2 —22y+y,—y+ 2222} 000 (0000DO00DO00). 0000000 7000
oooooooo.

ol 162 D0000O0O0O0OCO oOODOOOOOOODOOOOO.

go,00000,0b0000000b000000,000A0.

OO0 164 I0000000000,G0 zq1>22>--->2, 00000000000 70000
ocooooog, G0

gl(xl,l'g,...,.’lfn) = x;ll +gl)d1—1(m2a-~-axn)x(1hil+"'+gl,0(x2a---7xn)
g2(xa, ... xn) = xgz —|—g2,d2_1(a:3,...,xn)xg2_1 + -+ g20(zs, ..., Tn)
dnfl dnfl_l
gnfl(wnfla xn) = T,4 + gnfl,dn,lfl(xn)xn_l +---+ gnfl,O(xn)
gn(@n) = T+ gnd, 120" Tt gno

oooooboooog.
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O000000,00 100000 gu(x,)00000,000 gp(zp—1,2,) 000000, -1 O
000 100000000.000000 gp—o(xp-2,zn—1,2,) 00000,0,000 10000
0000000000, 000000000000000Uo0o00Uoo. (Coooooooo, ™
gboogboboooboobobooooboobobooooboobob.bobooboboo
0,0000000000000.)

0163 0 16200000 I00000000.00,22-2=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 (z,9,2) = (0,0,0).
3. z=1
2 +22=000 y=-1,1. 0000 (2,y,2) = (1,1,1),(-1,-1,1).

ugb 162 n 0000000 n0O0000O00OO,00000000000000D000O00O000
gbobooboooboo,ooboobooooboooooon.

gbooooboooooooo,nbO0000O0O0DO0OOOOOOOO. OO0OO 4,500000.
go,000 2,30000000000. 00000000000 D,0000 gr0bO0nOO0O
gooOoOoOoOoOo,Asir0000000OOOO,000000000000.0000Q0QCOQCO
obooobOo,0bob0oocobooboooooboooooboooooooboon:

g1(z1,2,) = x1— hi(2y)
go(x2, ) = X2 — ho(xy)
gnfl(mnfla xn) = Tp—1 — hnfl(xn)
gn(xn) = hn(mn)

000 shapebase 000O. ODO0O0O0OO0OO, gu(z,) =00000000,0000000000
goooo.

00 16.3 0000000000 shapebase 00000000 ODO, shapebase DO ODOODOO0O
ooooooooooooon.

100000000, pari(roots,Poly) OOOOOO. OOOO, pari(roots,x"3-1) 0O
z»»-1=00(00)000000000.000,

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

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

gbooobo0d,pari DOO0OOOOOO0ODOOO0ODOOODO.
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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*ul+2*ul*u7-ub+2*ul*ub+2*u2*ud+u3d-2,
2¥ub*ul+2*u2*u7+2*xul*xub-ub+2*ul*ud+2*u2*u3,
2%ud*ul0+2*ud*u7+2*u2*ub+2*ul*ub-ud+2*xul*ud+u2-2,
2¥u3*u0+2¥ud*u7+2*u3d*ub+2*u2xub+2*ul*xud-ud+2*ul*u2,
2*u2%u0+2*ubku7+2¥ud*ub+2*ud*ub+2*u2*ud+2*ul*u3-u2+ul”2,
2¥ul*u0+2*ub*u7+2*xub*ub+2*ud*ub+2*u3d*ud+2*u2*u3d+2*ul*u2-ul,
V0" 2-u0+2*%u7 " 2+2%u6 " 2+2%ub" 2+2*%ud " 2+2%u3" 2+2*u2"2+2%ul1"2]

Risa/Asir 000 00000 :n=700 katswraJOOOO0. w0 00 w7 O000O0O0O.

0.5 T T T T T T T
"tmp/gnuplot-data-tmp.9711.t"  +
04 B
4
03 B
021 A |
+ + + o
01r - + F 4 o oA T
+ + + +
+ Lo e Lo+ +
0 $++++4H+H+HHHWH++ + + E
+ LIS U * *
01k + #+ ¢t L+ _
+ ° + ++ o
02 L + i
03 | _
+
-04 + -
+
-05 | | | | | | | |

-04 -03 -02 -01 0 0.1 0.2 0.3 0.4 0.5

Risa/Asir 000 O0O0O0O0 : n=700 katswra 000000000000 w0
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HEEEN

ooooo: b-ooogoogob,booo.
gboooobooooboboo.ooobooboooobooooboobooooan.

D.Cox, J.Little, D.O’Shea, Ideals, Varieties, and Algorithms — An Introduction to Commu-
tative Algebraic Geometry and Commutative Algebra, 1991, Springer-Verlag.

oooo: b.000O,J.000,D.000:00000O0D0OO0O0OOOOO (O/O0).000
0,0000000 000000 00, 2000. ISBN 4-431-70823-5, 4-431-70824-3.
000000000000,0000000000. Buchberger0OOOOODOODO,2000
gooooooo.

O0: 000000, Rokko Lectures in Mathematics, 9, 2000. ISBN 4-907719-09-4.
http://www.math.kobe-u.ac.jp/Asir/ca.pdf OO, PDF O00O0O0O0O0OOOO.
http://www.openxm.org 00 openxm OO0 O000OD0O0OO0OOOO0OOODOO, 000000
OpenXM/doc/compalg OO OO0 TeX OOOOOD.O0O0O0DODOOOOOODOOOOOO
00, Buchberger 10 0000000000000 0ODODODOOODOO.

00,00 0000000000 000 0O0O0DOC0O,0000000, 2003. ISBN 4-13-
061404-5.
obooooobooooooboobooooboo,bobooobooocoboobooooon.

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

000,000000000(0)000000000,Risa/Asr 00000000O00O0O0OO
gobgobooboobooobooboon.
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0170 RSA OO0

171 0O0OO0OO0O0O0OO
RSAOOOO,000000000000.

00 17.1 GUOOO (00000 )0 n0000000 GOO0O0OO «0O00O0O0 a"=e000.
obbo edboooonO.

000000000,00000000000000
00000000000000000000000,0000000000000000000
00000000000000000000000000
00 17.1000:0 GO n000000000 gi,...,9.0000.0000, {agy,...,ag,} O
00000D00000,G0n0000000000000.0000,0000 ag;=ag; 000
0,¢e000000000000000,¢g=¢,000,00000000000.

{91,....92} O {ag1,...,ag,} 0000000000000 DO0O,

g1 gn = (ag1)---(agn) = a" (g1 gn)

oooooO.ooo g--rg, 0000000000, e=c"000.00000.

pO0000000.000000O0O,Z/pZ0O000O0O
G=1{1,2,....,p—1}
gooooo,goooooa.

00 17.2 p 00000000, p0000000000O zOO0OO,
2P~ =1 modp
ooo.

00000000 0DOO0000DOO00b0OdnD. emodp 0,0 pOd000O0OO0ODOOOOODOO
go.good
(a mod p)(b mod p) mod p = ab mod p

00000.000,e¢0 pO000O0000M0 pO0000000O00000,p00000000
0000,e D0 pO0000000000000C0C0O00.00000000.0000000 p0O0O
0000,00G={1,2,...,p—1}00aeG, beGO0O000,abmodpeGOOOOOODODO
000000,GO000 p—1000000000000000,00 17.20000000.000
0100000000000. GO0 (000)000000000,000000000000. 0
0000 100000000.
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0O0 171 1. p000000.¢0 100,p—1000000000,
ab=1modp
000 100,p—10000 b00000.
2. a,p00000000O0,eb= modpO0O0O0 bOOOOO.
3. 0000000000 00DDODO. D00O0DOOOOon.

O00:e0 p0000000000O00O0OO00O. Asir00,00 inv0O a,p00 b0O000O0O
oooooo.

[346] for (I=1; I<5; I++) print(inv(I,5));

1

3

2

4

000000000000 00,0000 1x1modb=1,2x3mod5=1,3x2modb5 =1,
4x4modb5=1000.

172 RSAO0OOOOO

p,q000000D00OD,
n=pg n'=@p-1)(¢-1)
odd.ed
ged(e,n’) =1
gooooobooo.
de =1 modn/

oooo0 000. ODOODOO0 dO00OODOOOD DOOOOOODOOODOOOOOOO, 00
1v100000.

o0 173 m 0 n000000O0. 0000 ec=m*modn 0000,
¢! =m modn
googo.
00:00 1720 2 =m? ' modp 0000O0D0DODO,
(m? P~ = m™ =1 modp
000.00000000 ¢O0mPlODOO0O0DDOOO,
(mP~ 1) = m™ =1 modgq

0000.m"-10 p00 ¢00000000 p0 ¢000000000000m™ —10 pg=n
000000.000,m" =1medn00000.

00,0000000,(m)Y=mmodn 0000,00000000 00000 ed=1+ fn’
0000000000 m™ =1modn 00000, (m®)? =m =m! M =mm™) 0 n00DO
0000 mO0O00000000.00000.
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gobooodoooobooooooouoo,ooon
p=47,q="79,n=3713,n = 3588,¢ = 37,d = 97

000.0000,d0 inv(37,3588); 00000O000. 00000,00000 p,¢0000
00,000000000000000000000.

RSAOOOOD, pq,d 00000, e,n 00000, (e,n) D000,d0000000. m (m
0.0000)00000,

m® modn

00000. 00000000000000000 (00000000000000)0,000 40
oooo,

m® modn

00000. 0000000000000 mO0O00000000,00 17300000
00,000000000000000000000000000. 00000000000
n00000000,p, ¢000, inv(e,(p—1)*(¢—1))000000,000 d0000000
00D0000!000,00000000000 (GCD)0000000,000000000000
000000000000, p, ¢000000000000,p0000000000000000
00O00.00000 p,¢000000000000.
00: 00000000000000000000000000000 Sher0J00O0. 00000
00000000000000000,00000000000

173 00000

00000000 encrypt(M) OO0OO SO RSAOOOOO. decrypt(C) O encrypt 0O 0O
ooooooobooobo.oobooo.

[356] encrypt("OpenXM");

Block_size = 2

000 “OpenXM” 0O encrypt 0ODOOO
0. 000 [4113338,3276482,4062967,0] O O
g.00000000,decrypt 00000,

The input message = OpenXM

20336 Oo00 “OpenXM” OOOOCOO.
25966 encrypt 000000000000 OOOO
22605 gbobogooboogbo,goboabadabooad

0

[4113338,3276482,4062967,0]
[357] decrypt (©Q);

Block_size = 2

The input message to decrypt
= [4113338,3276482,4062967,0]
20336

25966

22605

0

[OpenxM, [79,112,101,110,88,77]]

000,00000 mO mémodn 0000
000000, 20336, 25966, 22605 000
0000 mOO0000. 000000000
OPPO p, Q0 ¢, EED ¢, DD 0 d(000)
ooooo0oooo.
0000000, p = 1231, ¢ = 4567, e =
65537, d = 3988493 00 00O O O.
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gboboobobooboobooooboboooobobbod rsa.rrd00.

PP=1231%
QQ=4567$
EE=65537%
DD=3988493%
/*

PP

1231, QQ=4567, N=PP*QQ, N’=(PP-1)*(QQ-1)
EE = 65537, (gcd(EE, N’) = 1),
DD = 3988493, ( DD*EE = 1 mod N’).
(These values are taken from the exposition on RSA at
http://www8.big.or.jp/%h7E000/CyberSyndrome/rsa/index.html)
(EE,N) is the public key.
DD is the private key. PP, QQ, N’ should be confidential
*/

def naive_encode(S,P,N) {
/* returns S°P mod N */
R=1;
for (I=0; I<P; I++) {
R = (R*3) % N;
}

return(R) ;

def encode(X,A,N) {
R=1; P = X;
while (A !=0) {
if (A% 2) {
R = R«P %, N;

PxP % N;
idiv(Aa,2);

}

return(R) ;
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def encryptM) {
extern EE,PP,QQ;
E = EE; N= PP*QQ;
Block_size = deval(log(N))/deval(log(256));

Block_size = pari(floor,Block_size);

print ("Block_size = ",0); print(Block_size);
print("The input message = ",0); print(M);
M = strtoascii(M);

L = length(M);

/* Padding by 0 */

M = append(M,

vtol (newvect ((idiv(L,Block_size)+1)*Block_size-L)));
L = length(M);
c=101; 8=0;

for (I=1; I<=L; I++) {
S = S*256+M[I-1];
if (I % Block_size == 0) {
print(8);
S = encode(S,E,N);
C = append(C, [S]);
S = 0;

}
print ( non ) ;

return(C) ;




182 0170 RSAOOO

def decryptM) {
extern DD, PP, QQ;
D = DD; N = PPx*QQ;
Block_size = deval(log(N))/deval(log(256));

Block_size = pari(floor,Block_size);

print ("Block_size = ",0); print(Block_size);
print ("The input message to decrypt = ",0); print(M);
L = length(M);

c=11;
for (I=0; I<L; I++) {
S = encode(M[I],D,N);

print(8);

C1=1[1;

for (J=0; J<Block_size; J++) {
S0 = S % 256;

S = idiv(S,256);
if (S0 '=0) {
C1 = append([S0],C1);

}
C = append(C,C1);
¥
print (" ");
return([asciitostr(C),C]l);
}
end$

encode(X,A,N) O, X*modN OO00O0O0OO000OO. native_encode(X,A,N) JO0O0O0O0DO0OO
0000000DOO000O.00000bO00000b000bO0o0obOo,000b00b00ooo0ooaoa
00000000.A020000000000000, encodeX,A,N) 000.O0000O0DO0O0O
goooo.

A0 20000

Zaﬂi, (a; =0o0rl)

xt= J] &*

i:a;#0
O0000. encode(X,A,N) OO, A A2 A% ... O NOOOOOOOOOODODOO0O0OO POOOO
go.odo,2000000000

gooooooog,

X* modN = H A% mod N
i:a;7#0
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ooooooo.
encrypt 10, 00000000000000000000000,00M000000. Block size
0Dbp00000,00,
M[0]256° 1 + M[1]256°72 4 - - + M[b — 1]256°

000 sO000D0,00 sO0O00,s*EmodNO0O0ODOD. D00D0OOO0OODOOOODOOOO.
decrypt U encrypt DO UDOO0OOOODOOOO0OOOOOO.
000000000, RSAO0O000O0DOOUOOOOD (n,e) DOODDOOO d00O0ODOOODO
0O00.0000000 rsa-keygen.rr 0, 000000000,00 EE,DDOOOOOOO.

def rsa_keygen(Seed) {
extern PP,QQ,EE,DD;
random(Seed) ;
do {
P = pari(nextprime,Seed) ;
Seed = Seed+P;

Q = pari(nextprime,Seed);

PP = P;
QQ = Q;

Phi = (P-1)*(Q-1);
E = 65537;

Seed = Seed+(random()*Q % Seed);
} while (igcd(E,Phi) != 1);
EE = E;
DD =inv(EE,Phi);
print ("Your public key (E,N) is ",0); print([EE,PP*QQ]);
print ("Your private key D is ",0); print(DD);
return([PP,QQ,EE,DD]);
}
end$

0000, 2128 = 340282366920938463463374607431768211456 0 0 00000000 20000
O,RSAO00O,0C0C0 0000000.00,0000000000000000000QCCO
oboooooooooobooooooon.

[355] load("rsa.rr")$

[356] load("rsa-keygen.rr")$

[359] rsa_keygen(27128);

Your public key (E,N) is [65537,
231584178474632390847141970017375815766769948276287236111932473531249232711409]
Your private key D is
199618869130574460096524055544983401871048910913019363885753831841685099272061

[340282366920938463463374607431768211507,
680564733841876926926749214863536422987 ,
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65537,
199618869130574460096524055544983401871048910913019363885753831841685099272061]
[360] encrypt("Risa/Asir");

Block_size = 32

The input message = Risa/Asir
37275968846550884446911143691807691583636835905440208377035441136500935229440

[146634940900113296504342777649966848592634201106623057430078652022991264082696]
[361] decrypt(@Q);

Block_size = 32

The input message to decrypt =
[146634940900113296504342777649966848592634201106623057430078652022991264082696]
37275968846550884446911143691807691583636835905440208377035441136500935229440

[Risa/Asir, [82,105,115,97,47,65,115,105,114]]

000000000 (ne) 000000 dO0OOOOOOO,RSADOOOOOOOOOOOOO
oboboobooboobooboooo. oooo,p—-1,¢—-1000000000000DO000O00,00A0
000 n0000O0000D00O0O0OO00O. 00000000 (p,q) UDODDOODODODDOOOOOO
UoboobooboooooO0. 0bo00 rsakeygen DOO0OO0O0O0OO0O0OOCOOOOODOOOO
oooooboooboo.oboo,b0cobooobobooboo,0o0oooobooobbooocoooooon.

Risa/Asir 0,0 0000000000000 O0OO0OOOOOOO,0000000O0O0,0000
0000000000000 0000000000000000000000. Risa/Asir 0000
oboo,00boobooboooboboobo 1bo0o0oo0ooobooobooooooobooon
goooooo.

OO0 172 000000000,0000000000000,RSACOOOOOO. 1byted OO
oboocooOoboooooboooooob. ooboobooog.

00 17.3 OO0 (e,n) = (66649,2469135802587530864198947) O OO0, 00 encrypt O, 00O
gooooooog,

[534331413430079382527551,486218671433135535521840]
ooo0.000000o0ooooogre
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18.1 O OUO4dd

0120 0 12200000,0000 (D00D0O00O0OO0)0D0000O0OODOUODOOOOOOOO
ooboo.oooooooobooooobooobooobooboboooooobooooobooo.booobo,
obooooooooobobooboooooboobobooobobo.obobooooooooboobo, oo
oooooobooooobo.ooog

2+ 3% (45 + 2)

o0ododoooo,00bD00ooooOooooo,00n0g 23452+ x4+ 000,
0d0000000o00oo0ooU0oDO0 “O0”’ 00000000 ooOooooooOoooOog
0000000000, 0000000000000 U00O0O0, 0000000 DLDOoOoooon,
00o0ooDoDoU0oooDooooo,00ooooooooa.
000 BNF (Bakus-Nauer) 00000000 O0OOOOO. 00000, “0”00000000
ooooooo.
number 00000000 0O0O.

[ number | : 00000000000000000000

0000 number OOO. OOODO, 123 O
number 0000, 1.230 number DO O. O
000 i100000000D0Do0o0o000,00
00 .000oo0ooooooooon.

0

(0 .
U

%
s

variable 0, A00 Z,a00 zOOOOOOODOOO. ODOOOOOQODO.
sentense [, 0000 QOOOOO.

sentense | :
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—— expression —~Q—~

expression O, 00 0000O00OOO0O.

expression | :

—> term + term

teem O, 0000000000.

:

—  factor factor -

factor 00O DOODOOODOOO.
4®—~ expression %@ﬁ—»

number or variable

oooooooo ——booodooooooonD ooo. 0000, 000000o0o00o
oob0.o00O0O0oOobOOoOOODObOOO.

18.2 [0O0O0O0O0O minicomp.rr

goooboobooooboobooooooboboooobobobooboboooooD.
#define UODOUODOODOO, Code0f UOUODOUODOOOLO,0000000ODOO0DLDOOOO
Ub0o00O0b0000O0b0o000bO0. 0000 cCodebfA 0O ADODOOODOODO 0x41 000
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gooo.

gooooooooog.

Ch ooooobooooon.

Sy 00000000, VARIABLEOOO,NUMBER DO 0O, 00000000O.
Val O000obOOoo0O0O0. NuMBER OOODOOODOO.

Ptr 00000 strO0QQOOoooooo?

Result | ODO0OOOOOOODOOOOODO.

goooooooooogooogoooooogn.

expr ()

00000000 (expression)

exprterm()

O (term)

exprfactor ()

00 (factor)

187

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define

Ch = 0x20% Sy
Value =0$ Ptr

SPACE 0x20

CodeOfA
Code0fZ
CodeOfa
CodeOfz
Code0£0
Code0f9

0x41
0xba
0x61
0x7a
0x30
0x39

CodeOfPlus

CodeOfMinus 0x2d
CodeOfMult Ox2a

Code0fDiv
CodeOfLeftBracket 0x28
CodeOfRightBracket 0x29

VARIABLE 1

NUMBER

Result=""$

2

0%
-1$

0000 parse() OO0OO0ODOOOOODOOOODOOOO,0D000DO0O0.000O

OO00oo0O0o00. ;00000 parse() OOOOOODOOOO.

parse ("2+3%(45+2) ;") ;
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def parse(S) {
extern Ch,Sy,Value,Ptr,Str, Result;
Str = strtoascii(8);
Ch = 0x20; Sy = 0; Value = 0; Ptr = -1;
Result = "";
in_symbol();
expression();
Result += " = ";

return Result;

gboogoooooo.

def is_space(C) {
if (C <= SPACE) return 1;

else return O;

def is_alpha(C) {
if ((C >= CodeOfA) && (C <= Code0fZ)) return 1;
if ((C >= CodeOfa) && (C <= CodeOfz)) return 1;

return O;

def is_digit(C) {
if ((C >= Code0f0) && (C <= Code0f9)) return 1;

return 0;

def getch() {
extern Ptr, Str;
if (Ptr >= length(Str)-1) return -1;
else {
Ptr++;

return Str[Ptr];

ooo000b000 sser000booooooboobooo,0bboobbo.oboooooooooon
gooobooooooooob,0boo0oboobooooboo,bbob0obobo0ooooboOoobo
oo0o0. 000000000000 0000 O00. 0000000000000, in_symbol()
goo.
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def in_symbol() {
extern Ch;
while (is_space(Ch)) {
Ch = getch();
}
if (is_alpha(Ch)) {
Sy = VARIABLE;
Value = Ch;
Ch = getch();
} else if (is_digit(Ch)) {
Sy = NUMBER;
Value = O;
do {
Value = Value*10+(Ch-Code0f0);
Ch = getch();
}while (is_digit(Ch));
} else {
Sy = Ch;
Ch = getch();

gboabooaooagb.oggoooobgaoog.

def expression() {

expr();

def expr() {
extern Result;
exprterm() ;
while ((Sy == CodeOfPlus) ||
(Sy == Code0fMinus)) {
Ope = (Sy == Code0fPlus? CodeOfPlus :
CodeOfMinus) ;
in_symbol();
exprterm() ;

Result += asciitostr([Opel)+" ";
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def exprterm() {
extern Result;
exprfactor();
while ((Sy == Code0fMult) ||
(Sy == Code0fDiv)) {
Ope = (Sy == Code0fMult? CodeOfMult :
Code0fDiv) ;
in_symbol();
exprfactor();

Result += asciitostr([Opel)+" ";

def exprfactor() {

extern Result;

if (Sy == NUMBER) {
Result += rtostr(Value)+" ";
in_symbol();

}else if (Sy == CodeOfLeftBracket) {
in_symbol();
expr();
if (Sy != CodeOfRightBracket) {

error ("Mismatched parenthesis");

}
in_symbol();

}elsed{

error("Invalid factor");

O0ooobD0o0o00d0d,minicomp.rr 0000000000, 000,0000000 parse()
O00000O000OO00O0OO0bOo0obOo0OD. 00D 120000 casioOUOOOOOOOO,OO
oooooooboooboooo.

183 LR OOO

gbooobOoooooboooooooboooobobo.ooboooobo,0booooboo
gboabouodgog,bodgbaoboobobboobbooboooboobgan.

gobooobooooooobbooobooo LROoOOOODO. oDobooooboOoboOoooog
obooobOobooooboooon.
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O0,000000000000000000COCO0OO0. 0000, Aho,Ullman OO0 O0O0O0O
0000000000 (1. LROOOO0O0OooooooooooQ.

1. 00 (boO0)0oO,0000000O000O.
2.0000000000O00O0000.

SLR (simple LR) 0000000000000 O0O0OOO. D0O0OO0OO0OO0OO0OOOOOOO SLR
0000O000.00000 [1]0 0 e610000000000000OO.

1)E — E+F

(2)FE — F

B8)F — FxT

HF — T

5)T — (B)

(6) T — id (identifier)

ogagd
E — E+F|F
F — FxT|T
T — (B)]id
ooooooo.

E O expression, F O factor, T O term OO OOO. id (identifier) OO0 O0O0O. OOOOO,
243500 (2+43)«500000000000000. U0 +200000000000000
oono.

SLROO0OO0O0OCOOO000000000000DO00ooooooooooooooooooon.

a0 |4id | + | * ( ) ; E | T F
0 ) s4 sl | s2 | s3
1 s6 OK

2 12 | s7 r2 r2

3 r4d | f4 r4 r4

4 ) s4 s8 | s2 | s3
) r6 | 6 r6 r6

6 s5 s4 s9 | s3
7 ) s4 s10
8 s6 s1l

9 rl | s7 rl rl

10 rl | s7 rl rl

11 rH | rb rb rb

0000000000000 0000000000000000. 0000000 OK(DO)ODoO
gooooooo.
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driver:=

00: push(0); (* 00 000000000000 .*)
01: ¢ = ipop();

02: state = peek();

03: action = actionTable[state,c];

04: If action == 0 O (s) then

05: push(c);

06: push(nextStateTable[state,c]);
07: else(*0000O. *)

08: rule = nextStateTable(state,c);
09: rule O pop() O0O;

10: ipush(c);

11: ipush( rule 0O O );

12: endif

14: Gotol[1];

oboooooboooooaa.

1.

2.

8.

stack -4 QOd0.

push(c) — 0000 (stack) 0 cOODO.

pop() ~00000000O0O0O.

peek() -0O00000D0OOOODO,00D00000000000DOO.
inputStack - U 00000 0O0O0O0OOOODOO.
ipush(c) —c 0000000 (inputStack) 0O 0.

nextStateTable - UJ0O0O0O0. OO0OO0OO0OD0 100 11000.000000000D000OO
goo.

actionTable -00000.00 (s), 00 (r), 00 (OK), 00000000,

03: OO UUO0U0ODDDODOOUOOUOUUDDDDOOO 2+43%5; DUOUUOoDDO.

state action stack, inputStack

I s {Iy},{+3%5,;}
Is { Ip,id,I5 }, { 3,%5,; }
Iy s { o}, {+354;:}

OO0000ooOO00o00ooDOoO00oooDOoo0oO0. ogooon, nextStateTable 00O
Followingl0 OO OO)|00000000O00OO0O0ODOOOOODOOD.
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00,0000000000000.00000000 -000000000 (item) 000, OO
oooooo
F—-FE+F

ooo
E— -E+F E—E-+F

E—FE+.-F, E—E+F

gboocooOobooo.booooboobooooobooooboobooooobooooobooon.
I100000. Clesure(I) OO IO000O00O0DOOCOO,00000000DODOOO.

A — o Bf € Closere(I)
00 B—-~y0OODOOOOODOO,
B — -y € Closure(I)

goo.
0000 E —-E0O Closure D0O0O0OO

E' — .FE
E — ‘E+F
E — F
F — FxT
F - .T
T — (F)
T — -id

go0d.o0ooooooooood O(IO)[I[I[IDD.DD dOO0O00O0O0O0oooooa
T — id-

00o0ooDoOd. -0000D0000ooooooon Clesuwre dO0O0OOOO0OO. DOOOOO
005 (;)00000. 000000 Follow(F) ODUODOOOODOOOOOOOUOOO F—i4d0O
goooooo.og,o0.
OO0 I, OO
A—a- [y

OO00000. nextStateTable[ I, /1 O
Closure(A — af -7)

gog.
0000, nextStateTable[ [y, (1 00O0000ODO.

T — (E) €I
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ooo
T— (-F)
O Closure HO0O0O0O0O0O0O0DO. Closure O
T — (-E)
E — ‘E+4+F
EF - F
F — FxT
Fr — T
T — (B
T — -id
ooo.000o0o0 L,0o0000.
oo I, O
A— o

O00000.0000000 Follow(A) ODOODOO
A— «

000 (r)00O.
oo I, O
E — E.

000000.0000000 ;(000000)00000 (OK).

ogb 18.1 0O0O0O0O0OO0OOO0OO0OOO0DOOO0DbOn.

E — E+F|F

good
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oo

[1] A.V.Aho and J.D.Ullman, Principles of Compiler Design, 1977, Addison-Wesley Publishing,.
ooooo
AV.Ahoand JD.Ullman, 00000, 00000000 7,000
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Risa/Asir 00 0000000000000 00D00O0D0O0D0O0O0O0O0. Asr00000O00O0O0O
OO0 OpenXM-RFC lOOOOOOOOOOOOOOOO. OpenXxMOOOOO «0O,00,00 ¢
Asir User’s Manual” (cf. 29.30) 00 7000000000. D0O0DO0O0OO0O (OpenXM server)
OO0 Asir 000000000000 O,00000000000000O0O0O000O0DOOOO0.

19.1 OpenXM Asir server

00 oxlaunch OO0 O0O00O0O00OO, OpenXM Asir server (ox_asir) 000O00. 00O,
gooobbobboooooboboo.

[0] Id0 = ox_launch();
0

U000 00,0xasir 00000000, 000000000000. cxasird 00000000
ooooooo.

[1] 1d1
1
[2] Id2
2

ox_launch();

ox_launch();

ox asir 00000000, 0000000000 ox_shutdown() OOOODOODO.

[3] ox_shutdown(Idl);
0

0000000000000 0000000000. 0000, Asir 000000000, 000
oxasir 100000000 . oxasir 000000000 Asir 00ODOODOOO,

e 100,000,0000 (D00O0ODO oxasir00000 Asir)000OO0.

e 1OOUDOODODOODOOODO oxasir0UODOOO0OODOOODO,0000000000D0C
ooooooboooooa.

O000D0000. oxasirJO000OD00ODOOO, oxxrpcO) ODODO.

[10] ox_rpc(Id0,"fctr",x"10-y~10);
0
[11]

OO0, Asir 0000 xxx(Arg0,Argl,...) O ox_rpc(Id,"xxx",Arg0,Argl,...) OOOODODO.
000000000 ox_rpc(Id,"load","filename") DO 0OD0. 00, 000000000000
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00000000000, 0000000000,000 Ask000000O00O0OO0O0O. ox_rpc()
O,oxasir JO0O0000D0O0OOCO0O0O0O00O0DDO.DDO0ODOO0OOO ox_pop-local() OO0O.

[12] ox_pop_local(IdO);

[[1,1], [x"4+y"2%x"3+y 4*x"2+y " 6*x+y~8,1] , [x"4-y 2*x"3+y 4*x"2-y 6*x+y~8,1],
[x-y~2,1], [x+y~2,1]]

[13]

O0000,0xasir 000000000 O0ODOODOO,0000000 ox_pop-local() ODOODO
oo.doooooooo,gooboooooobuooon, bl server D0 O0O0O0OOO
JoobDoOo,00bbod sercver 0000 DO0O0OD0ODOD,000000O00OO0DOOOOODODO
Joooooobobo. 000000 0o0ooooobobobbbbob00o0oogg server JO0O0OOOO
Joooobooboo,0ddobobodd0oboo0b0000. oo boooooooo
0000000 ox_select OO DODOMO.

00,000000000000000,0000000000 OKOOO.OoODooO,200000
00o0dg OpenXM OOODOODOOODOO.

19.2 Quick Sort

O 14000000D0,quicksort 0, 000000000000 00O00O0,000000000D0A0O
oboocooOobooobooboooooboooobooooboboboobO.obobooo,0oboo0oon
O00O0O0,server 00000000000, 000 (0O00O0O)000000000OO0O.

U0 :000boo0oboo,booo,0boobooboooboooooobooo,obooooboobooooo
ubodbugboobobobooboda. bogbooboboabodabd,server DOOOOO
gooobooobooobo,obooboobooboobooboo,booboobooboo
gboooboooobooboooo.

#define LevelMax 2

Procl = -1$

Proc2 = -1$

def quickSort(A,P,Q,Level) {
extern Procl, Proc2;
if (Q-P < 1) return A;
print("Level=",0); print(Level);
Mp = idiv(P+Q,2);

M = A[Mp];
B=P, E=Q;
while (1) {

while (A[B] < M) B++;
while (A[E] > M && B <= E) E--;
if (B >= E) break;
else {
Tmp = A[B];



19.2.  Quick Sort 199

A[B] = A[E];
A[E] = Tmp;
E-—;
}
¥
if (E < P) E = P;
J* ——— *x/
if (Level < LevelMax) {
if (Procl == -1) {
Procl = ox_launch();
}
if (Proc2 == -1) {
Proc2 = ox_launch();
}

ox_rpc(Procl,"quickSort",A,P,E,Level+1);
ox_rpc(Proc2,"quickSort" ,A,E+1,Q,Level+l);
if (E-P < Q-E) {

A1 = ox_pop_local(Procl);

A2 = ox_pop_local(Proc2);
Yelsed{

A2 = ox_pop_local(Proc2);

A1 = ox_pop_local(Procl);

}

for (I=P; I<=E; I++) {
A[I] = A1[I];

}

for (I=E+1; I<=Q; I++) {
A[I]1 = A2[1];

}

return(A);

[¥ ———mm */
Yelsed{

quickSort(A,P,E,Level+1);
quickSort (A,E+1,Q,Level+1);

return(A);

}
end$

000000000 4000000000000,00000 /* ————————=——————————————— */
000000000000 0. 000000000, oxlaunch() OO0ODO0OO oxasir JO OO
oo0O00,00000000000000000, .esirrc0000000O0OCO. O0OO0O,O
0000000000000 /home/noro/asir/d.gsort OO0, .asirrc O

load("/home/noro/asir/d_qgsort")$
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boooboooobO.oooobo,0b0bd sercver DO00O0O00OOOOOOO, 0000000
LevelMax 00O 0O00O0OO0OO0O0D0OOO0CODOOOOODOOODOOOOO.DO0,00 server 00O
0000000000000000,000 sercver 0000000000 OOOO. (OOOOOO
gooogobgobooboob.obooboboob.ooboboobooboboooboobon
ooooooo.)

19.3 Cantor-Zassenhaus 00 0O 0 00O

gbooooobdoooooobobooobooboboooooobooboo,oboo,boboo
000000000000 fO0O0O0O0O0O0DOOOOO Cantor-Zassenhaus 0000000000
Oo.0boo0oooooooboooboooboboon,

1. 0000000, GCb 000, 000000000O0O00 (DObooOoOo)ODoooOoooOo.

2. 0000000, GepboooO,0O0o000ooooOooooo0oooOooOooboobOD.booo
gbogboobooboooboobobobog.

000,0000000000.0000,0000,00 p000000¢00 (g=p*)000.
oooo,000000.

0019.1 f0 4000000 f,,f,00000.GF(q) 0000 2d—-100 ¢g0000000
000 GCD(gl"-Y/2-1,/)0 £, 000 f, 000000 1/2—1/(2¢)%

o0, f00000000dOO0ODOOO,00000000 24—1000000000,00 1/2
ooooooooUoooo0. fOO0000ODOODO0OOD 20000000,00((@COOO0OO0)0O0
O fOooOoOoOoOoOOOOOOODODDOO.

000000, quicksort 0000, 0000000O0COO0OO0O0O0OOCOOOOOOOO
(Cantor-Zassenhaus 0000 00)00000. 000000000 quicksort 00000000
oo.

#define LevelMax 5

extern Proci$
Procl = -1$

/* random poynomial generator */

def monic_randpoly_f£f(N,V)
{
for (I =0, N1 =N-1, S=0; I < N1; I++)
S += random_ff()*V"I;

return V'N1+S;

/* a wrapper of c_z() called on a server */



19.3. Cantor-Zassenhaus OO0 00 OO 201

def ox_c_z(F,E,M,Level)
{

setmod_ff (M) ;

F = simp_£f£f(F);

L = c_z(F,E,Level);

return map(lmptop,L);

/*
Input : a square free polynomial F s.t.
all the irreducible factors of F has the degree E.

Output: a list containing all the irreducible factors of F

*/

def c_z(F,E,Level)
{

V = var(F);
N = deg(F,V);
if (N ==E )
return [F];
M = field_order_ff();
K = idiv(N,E);
L = [F];
while ( 1) {
W = monic_randpoly_f£ff (2+E,V);
T = generic_pwrmod_£ff(W,F,idiv(M"E-1,2));

W="T-1;
if C 'W)
continue;

G = ugcd(F,W);
if ( deg(G,V) && deg(G,V) < N ) {
if ( Level >= LevelMax ) {

L1 = ¢c_z(G,E,Level+1);
L2 = c_z(sdiv(F,G) ,E,Level+1);
} else {

if ( Procl < 0 )
Procl = ox_launch();

ox_cmo_rpc(Proci,"ox_c_z",1lmptop(G) ,E,setmod_ff(),Level+1);

L2 = c_z(sdiv(F,G) ,E,Level+l);
L1 = ox_pop_cmo(Procl);
L1 = map(simp_£ff,L1);

}
return append(L1,L2);
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}
end$

gboboobobd,sercver UOO0OO0O0OO0,000000000000000,00000000
Oserver 000, 0000000000.

00 19.1 PC-UNIX (FreeBSD, Linux 00 ) 00,000 CPUOOOODOOO,0000000
ooooooo ceOOOO0OOOODOOO0ODODOOODODO.ODOODOOOO,000000
ooboobooboobooboboobooooo0o. obobooboo,00b00o0bo0o0oobooooboooobooon.

00 192 00000000, 0000000000000000000 server 00000000
0. 0000000000000, “00,00,00 : Asir User’s Manual” (cf. 20.30) 00 70
goooog,bodbo0bgoboobobb server OO0 O0OOOOODOO. 000,000
OO0 server OO0 (OOOO0)0OODO.

OO0 (by T): 0000000000000 O0ODOODOUOOOOO,0000000O0ODOOODO
ooooooo0oooooo0ooobD.0oboo0ooDOobo0oo0ooob0ooon, cracking 00
cooooboooooooooobooOoo,0oobpboo0oobooo0ooobooboOoooDO.ooobooo
cooooooooooo0oooobooOooooooo,PAMO0OOOODDODODOODOO,OO
O00000000,rshd ssh0d symbolic OOOODOOOOOOOODOOODO. ssh-agent 00O
oo,0000000000000DOO000ODODO0O0O0,rsh000D0OO0OOOODDODO.
coooooooooooooobooooobooooooo.



200 OO

20.1 OO

203

gobooooboooooboobooboobooobooooooooooooboo,0o0bo0ooboaoo
gbooooobooooboo.oooboboooobooooobon.

20.11 0OOooog,bobooodb,buodn

000 newmat(M,N) 000 matrix(M,N) OOOOO0OO. matrix(M,N, [[A,B,..],[C,D,..11)

googooobooo.

[1528] A=matrix(2,3);

[000]

[000]

[1529] B=matrix(2,3,[[1,2,3]1,[4,5,6]11);
[123]

[456]

[1530] B[0][0];

1

[1531] B[0][0]=-1;
-1

[1532] C=B;

[ -1 23]
[456]

[1533] B[0][2]=5;
5

[1534] c[0][2];

5

0000000,00000000000
0,00000000000000000
00000000000.000000
0,00 (,bJ)OOODO 0<I<M-1,
0<J<N-10000000.000,
CcO00000000000000000.
00000000000000,000
000000000000000000
ooo.

goboooooboooooboooooooo
g,0o0ooooooooooooo. o
goboooboooooooooooo
Oo.0o0ooooooboooooon
ooboo,0obooooogoboboo
gooooooo. ogg,oooooo
oboooooboooon.
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[1535] D=Bx*1;
[-125]
[456]

[1536] D[0] [2]=3;
3

[1537] B[0][2];

5

20.1.2 0OO,000000

[1528] A=matrix(2,2,[[1,2],[3,4]11)$%
[1529] B=matrix(2,3,[[1,1,2],[2,3,111)%
[1530] AxB;

[57 4]

[ 11 15 10 ]

[1531] BxA;

mulmat : size mismatch
return to toplevel
[1531] V=1tov([1,2]);
[12]

[1532] AxV;

[ 511]

[1533] V*B;

[574]

g200 00

goboooboooboooboooo
obobogo,100000000000
ooo.ooo,0oooooooooo
obooooboo,0oboboboo
goooooooon.

000000000000000000
00000. 0000 +,-,+x0000.
00,00000,000000000
00000000,000000000
ooooooooooo.

20.2 OOUoOoOooOoooboooooon

20.2.1 0OOO0O0OOO0ODO

000o0000o0o0U00o0O0U0 (Cooo)Uo0.0o00,00000,000000000
obooooo,bo0boboboboboboooboooobob. bob,0b0ob0oboo0oboobooobooon

goooooobooboboboo 3bo0no:

1.2000000000.

2.0000o00000000O.

. 00o0o0obooooooooon.

goo0ooooooooooOo0.ggopooogoopooOooooDooog,oo0on0 Ao,O

gboooboooobooboooo.
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l.o00b0b0oooOooboo,oboooobobooobooonaa.
2.00000000000,000000O000000(@MUDO)0O 1000,
3. 000booooboo,booooboboo oooo.

4. 0O00O0O0oOOobOOoOooooooon.

000000000000 (reduced row echelon form; RREF) D00, 0000000 ADOO
(rank) JO0O. 0O000OU0COOOOOO,00000000 AQ0 RREFOOOUOOO,00000
oo0o0o0o,000 AO0OOD AODO0ODOOOODOOOOO0O. 000000000 000O0000d
ooooo0oobo0oooooooooooo.o00o (4,))00 @ 00000 0000000
0,00 a; 000 pivot OO0,

20.2.2 0OUO0OOOO0OOOODOODOO

(m,n)00 A= (a;;),m0000000b=(h) 00000000,n00000000 = (z;)
0000000 Az=b00000,000000 (Ap)000,000000000000000
0000.000,b000000 pivee 0000000000000000. 000, (Ajp) O

AV
(o )
A/
gbogbooboooboob.aobo <O)D AORREFO,A00000000000000

O000.000,Az=0000000000000000% =0000000000.0" =00
oo,

Ar=bs Az =1V
O00,A 00000000 RREFOODOOOOO,0 (D0D0)0000000OD. 000000
00,A 000000000000 ji,...,jr (1<ja<--<jor0 ADOD)ODOOO. OO
00, {L...onf\ {1 gt = {ils- - odnep) G <ja <+ <yjp_,) 00D,

y=" (T4, T5), z:t(a:ji,...,a:j/ ), A”:(a;1~-a;;b )

a, 0 AOO kO)OOOO,A 00 4,...,.5, 00000000 000000000000
k
Ar=bVey+Az=0

O00,4Az=b000,y=0-A"2(:000)00000000000.
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20.2.3 0O0OOO0OO0OOOOOO

ooooo,000 RREFOOOODOOODOOODOO,00b0o0boo0oooobooooboooon
U.0b0ooooboobooobooboooboobobooog.

O0: (m,n) 00 A= (a)
O0: AO RREF (A0OUOO0O),AD00O0O
i — 1
for j =1 ton do
p+«—0
for k =1 tom do
if p=0 and ax; # 0 then p — k
end for
if p > 0 then
if p # ¢ then
for i = j ton t « ay; ay «— ap; apy —t
for l=j+1ton ay«— au/a;
a;j — 1
for k=1 to m do
if k # i then
for I = j to n ag «— ag — axjaq
end if
end for
1— i+ 1
endif
end for

return ¢ — 1

00 20.1 00000000000O0O0O,i—10 ADDDOOOOOOOODODODOO.

oboooboooooocooooooooobooboob. ocooooo ooooooooooon
oooo.oogoob,bo00b0bbod0 <gbbooobooogo.ooboo,0boo0 rooobooon
AO000ODOO0OOOO.ODOO0ODDO0OD,00 ADODOODDOOODOOODDOOODOOOO
oooooo0.00,A0000000D0,Ax1000 AQDCOOOOOOOODODODDDDOO.
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def rref(A)
{
S=size(A); M=S[0]; N=S[1];
I=0;
for (J =0; J<N; J++ ) {
P=-1;
for ( K =1I; K< M; K++ )
if (P <0 && A[KI[J] '=0) P =K;
if (P>=0) {
if (P '=1) {
for (L =J; L <N; L++ ) {
T = A[I][L]; A[I][L] = A[P][L]; A[PI[L] = T;

}
for (L = J+1; L < N; L++ ) A[I][L] = A[TI[L1/A[I1[J];
A[T][J] 1;
for ( K =0; K< M; Kt+ ) {
if (K'=1) {
for (L = J+1; L < N; L++ ) A[KI[L] = A[KI[L] - A[K][JI*A[I][L];
A[K] [J] 0;

T++;

}

return I;

goboooboooboo,booboooo,00bo0obo, 00000000, pivet 00O
000000000,0000000000,00,pivot D00000000O000OO00O0O (Row
Echelon Form; REF) 000 (000O0)0000,0000000000000000000000
000000 (00O0)000000.0000,0000000000 Axz=b00000000
gbooobO.0oooob,boobooboobooboobooooboboooboobooooono.
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def solve_leq(A,B)
{
N = size(A) [0];
for (J=0; J<N; J++ ) {
for (I =J; I < N; I++ ) if ( A[I]J[J] !'= 0 ) break;
if ( I == N ) return O;
if (I 1=J3){
for ( K =0; K< N; K+ ) {
T = A[QJTIK]; A[JI[K] = A[I]1[K]; A[II[K] = T;

B[J]; B[J] = B[I]; B[I] = T;

}

for (I = J+41; I < N; I++ ) {
M = A[I][J1/ALJ]0J];
for ( K =J; K < N; K++ ) A[II[K] -= MxA[J][K];
B[I] -= M*B[J];

}

for ( J=N-1; J>=0; J—- ) {
for (K =J+1, S =0; K< N; K++ ) S += A[J] [K]*B[K];
B[J] = (BLJI-S)/A[J]1[J];

}

return 1;

gooooOoo0O,00 AQDODOOOOOO OOODO. ADDDOOODO,BOOODO Az=BOO
ooooooO0.0g0oooo00 AODDOUOOoOoOUOOOOD,Do0000D ADOOooood
gooooooa.

00 20.2 solve_leq0 000000, det(A)£A00000 BOOODOODOOOOOOOO.

OO0 20.3 solve_leq0 ADODODOOOOOOOOOOOOOOO.OO00OOOODODODDODO.
e JOOOOODOOOCODO

e 10J0UDOOUO BOUUO (Az=B0O0)00000,Az=0000000000000.

20.3 LU OO

0000 A000O0oOooO,000oooooOoOoOoO,00000 L0000 Az=b0000C0C0O
goooooo0,A00000,00C0C V000000000000, AQ0Q0DODOODODODODODDOO
ocooooooodooo,0o0pooodooo. oo, A00O00O0DOOOoO00OooOoOoOOoOooOoOo
ooo0oOo0o0ooOogoopoooO.00g,Lvoooo0. ooo,000000D0 AQDOO,00o

)
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00 U,00000000 1000000 LOOD0OD0D0O0O0O (00000 10000000000
0O)PUO,PA=LUO0O000O0OO0OOOOOOCOO.0O0O0O0ODOOOOOO

Ar=bs PAzr=Pb< LUx=Pb< Ly=Pb,Ux =y

OO0,00000000,Ly=P00O000 yOO0O,00 9000 Uz=y000000,20
ogoo.000,L,voo0oooooQooooo,0ooooooooooooOoOoOoOg, AQo
000 0000 220000000000000.000,00000000,LUO000000
00100000000000000000,»*000000000000000,LUO000O00
0000D0,p00000,2200000000000000000000.0000000O0DOO,
oooooo0oobOo0o Lvgoooooooooo,00bbo0obooo0ooobooo,Luooog
obooooOoboooobobobo,00 Luboobooboooobobooooa.

O00,00000,n00000 AODOO,000000 RREF(ODODOOODOOO)O0OOO
ooooo0.00000 A=LU0 POOO LUOODODOOOOODODO.

0,;00000000000¢0000 ;00 a5/a;; 000000000000 j+1000
On0000000.00O0

0 - 0 =l

. o L, 0
lij = aij/aj5, Cj=|: : : o Li=la
e
0 o 0 —ly T

(I,0 k00O0O00)00000 L; 0000000000000.0 10000 »-10000000
000,A000000 000000000, Ly 1Ly o---LiA=U,0000A=L7"--L;NU
00000.000,000000000

lez( 1 0 >’ L;l---L;11= ZQ.I _1 . 0
—-C; I : .. - :
lnl ln,nfl 1

O0000. 00000000 LOOOD,A=LUD000.0000,0U00000000000
000000000D0000000000000000,L0,a; (i>4)00000000000
01,0 (4,/) 00000,00000 100000000000

0000000000000 00000000,0000000000000000,00000
00000000000 LUDOOOOD. 00000000 POOOD PA=LUOOOOOCOO
00.000,0000,PO0000000OOOOOO000,0000000000000000
00000,L; 00000000000 P (000000 P,00000)0000000000
0,Uo00000

Ly 1Pyy- - LiPLA=U

0oo0O0.0 A 00000 (0000 PL;, =L ,P;00000000)00000,0 L; O
0o00,0000
Ly oL 5 L'Py_y-- - PLA=U

goo

P:Pnfl"'Pla L:L,171L217712L7:E1
0000 PA=LUO0O0O. LO0OO0OO0OO0OO0OOO0OOO0OOO0OOOOOODOOODO,00000A0
0O.0000,00 j000000000000000,000000,000000000 [;00
boooooooobooooooOoooon i 0oo0000ooo0.



210 g200 00

00 204 00000000000. (P;0 Ly (k<4)000000,000000000000
0.L,(k>7)0000000000000).)

oooooo0o0o0 LvooooooooooooobooooooooooooDo.

/* return : P; A -> L\U x/
def 1u(A)
{
N = size(A)[0];
P = vector(N);
for (I =0; I < N; I++ ) P[I] = 1I;
for (J=0; J<N; J++ ) {
for ( I =J; I <N; I++ ) if ( A[I]J[J] !'= 0 ) break;
if ( I == N ) return O;
if (I1'=7) {
for ( K =0; K< N; K++ ) {
T = A[JI[K]; A[JI[K] = A[I1[K]; A[I1[K] = T;

P[J]; P[J] = P[I]; P[I] = T;
}
for (I =J+1; I <N; I++) {

M = A[II[J1/A03][3];
for ( K =J; K < N; K++ ) A[II[K] -= M*A[J][K];
ATI1[J] = M;
}
}
return P;

gooooooo,0000oooo0D Ajooooooooo oooo. 0ooogd, PA=LU
gooo P, L,UODODDO,POOO.OQOO,PO,A0000000O00O0ODOOODODOOOOO
oooooo0oo0o0oo0. o000, POOOOUODOODOO,AQD PJO0OO0 IDDOOOOODO
ogooo.ooo0,L, U0 A00O00000O0QCOO. 000O,0000000000Q00O0,A0,
goooooooooououoogg,Loooooooooooogog,Aoooooooooo
Oo.LO000o0o0oo0100o0,0000000 L,voooooo.

g 205 DbOgoooooabooaboaoboobooban.

00 206 JO0O0OOOOOOOOOOOOO,PA=LUO0O0O0O P, L,UOOCODOOOOOO
goooooooooboono.

00000000, solve_leq(A,B) OO0 (D0O0OD)000000, 00000000000
goo.

1. 00000 AlIlJ] = MOOOOODOOODODOOOO.
LO000oo0o0ooooOo, AjJ)oOoooooooooooooooo.
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2.00000000000C0000.
000 LU 000000000, 0000 LOUDOOO0O0OO0O0oooooooo, A[)J) 0
LNJjoooo0oo0ooo0,000o0oooooo.

3. 000000 pPODOOOODOODOOODODDO.

ooo,pPpOO000D0O0DO0ODODODODODODOUODODL,DDODDOOODOOODOD
goooo.

ooooo,Lvgo0ooooobooooboobooooboooooboooooo.

/* A= L\U %/
def solve_by_lu(A,P,B)
{

N = length(B);
Bl = vector(N);
for (I =0; I<N; I++)
B1[I] = B[P[I]];
for (J=0; J<N; J++ ) {
for (K =0, S=0; K< J; Kt+ )
S += A[J][K]1*B1[X];
B1[J] -= S;
}
for ( J=0N-1; J>=0; J--) {
for ( K= J+1, S = 0; K < N; K++ )
S += A[J] [KI*B1[K];
B1[J] = (B1[J1-S)/A[J1[J];
¥

return B1l;

00000000, 00 1wOO0O0O0OO00O0O00o0o0o0oo P,O0O0OOODOOO A(L,UDOOO
00000000)000 A2=BO0UO0 BOOUODOO,Ax=B0O00000O0O0OOO0OOO.
oooo00,A P,BOOOOUOODDOODODOO. DOODODOOUOOOODOODODO,BOOO POC
00 B1OODOOOO Ly=B1000,000y 000000 Uz=y000000,Axz=B10
gooooa.

o0 20.7 b0000bDO0O0o0oOobO0obOoOooobooboooo.

00 208 LUOOOOOO A-'0O0DO0OOOOO, lu, solve_by_lu 0 UO0O0OO0O. OOOOO
0(AE)0 (E|A"1)0DDDODODOD0O0O00 A-'00000D0D0D000,0000000.

a; Cca 0]

by a9 c3
00 209 000000 A= LT - O,000000 LUubDooogo

bn—2 Gp—-1 Cn
0 bnfl Qp



212 g200 00

1 O di ¢ 0o
i 1 az c3
0,A=LU, L= KT LU = EPR ooooooo
lp—2 1 dpn—1 ¢n
0 lp1 1 o dn

00,0000000 O(»)0000 LUODOOOOODOO0OOOOOO. 000 A0DO0O000OO0
a=(ai,...,an), b= (by,...,by_1), c=(c2,...,a,) 0000000000,d0 a0,10b00
0000 AQD LUDOOOOOOOODOO.

00 20.10 000, |ag| > |bi—y| + |ei1] (i=1,...,n; 00000000 0000)000,000
000 LUO0000000000.

00 20.11 OO0O0O0O0oOO0oO0ooDOOoO0bO,vo00o0ob0ooobo0ooooooobD Luooobooo
gooo,0b0obooogooaon.
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oo

(1] 0 00:0000,0000 (000000).
2] 00 00: 000000 (000), 000000,

B 00 00:000000,0000.
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0210 Asir 000000 0OO0OO0OMO

21,1 ODOUooOooooon

0000000000000 00000d, user contributed package 0O 0O Asir OO OO
OpenXM distribution 00000000000 O0O0OOO, DO000O0O0OO0OODOOOOOOO
O0Do0ooo0. 0000, 00000000000000000000000000000O0
oo.

OpenXM ODO0O0O0OOODO, Asir Contrib OO0, Asir 0000000 O0OOOO0ODOOOOO
OO0000.00 AsirContrib 00000000 O0OODO.

21.1.1 OOO0OOOOOOQo
Asr00O0O0O0O,000000000000D0OOOODODODODODODOO.

[101] def fctr(X) { print("afo");}

def : builtin function fctr() cannot be redefined.

ooooooooooOo,0bo00o0oo000o0ooDo0ooDbo0obbO0O00,dn f1istOO 00O
00000O000,00000000000000O00DO0O0O0OOO0OO. (flist() O0OO0OOOO
000000do.) 0o0o00,0000000,0000000000000o0ooUooUooon.
OO0000oQ0o0o0O,000000DO0OCO00000goOn, ctri("verbose",1) OOOOOOO
gooo.

[183] def afo(X) { print("afo");}
[184] def afo(X) { print("bfo");}
Warning : afo() redefined.

[185]

goo,0oobobobobobobooboboobobobobUobL,0bobob,obobob o
prefix 000000000 OOOO. 000,0000,nero_. 0000, 000000000000
OO00D0000D0000000. poly- Omatrix- 0O0O0O00CO0D0DOOO prefix 00000
gooooboooboo,0o0dboobuooboboob0oobooboobobL.boboboboo
ooobooooooobobooooooboboboooboobobobDoobobobo.obo
gooo,ooo0ooooao.

0000000, AsirContrib0 000000000 DODODOO0DOOOOO0OOOCODOOOOOODO
O000000,00 (T)0 OpenXMOOOOOOOOO OpenXM/src/asir-contrib/packages/src/names.rr
O000000o000oo00oo0. 0000,00000000000,0000000 Asir 00
0000000000, OpenXM OO Risa/Asir (OpenXM/Risa/Asir ) OO asir contrib O 0O
O000000000000000. names.rr J00000000O0O, OpenXM/Risa/Asir O asir



216 0210 Asr 00000000000

contrib 00 00000000000. 00000000000000,00000000A0.
base_ O00OOO0ODO ooooooooooooboooo
matrix_ 000000 |O00O0O00O0COOOO

print_ 000000 TeXOOOOOOOOO

000000000000 000000,0000000000000000. Asir contrib 0000
0000 takaprint tex form J0000000000000000 (DO0D0ODO taka) 0000
000000000, Asircontrib 00 0000000000000 0O0O0O0O0O0OO0OOO0OOO
U. 0000 print_tex_form 0, taka print_tex formUO0O00O0OOO00. OOO0OOOOOOO
ooo,000o000000C000000000000000000 printtexformO00O000O00O.

21.1.2 0OO0OO0OO0OO0OO0

Asir 0000000, 00000000000000000QCOOODOOOOO,O0000000O
O000000000000,0000 (externO000000D0)0000000. 000O00DO0OOO
000000 (10000)00000000.0000,00000000000000 extern O
ooo0o,00o0o0o000ooo0ooooooooooo0ooooo0.oooboooooooo
cooooooo,boo0oooooooooooo,boooooooboggooD.oob,000
goo0oopo0o0oooo0ooOoooooooooOooDoooooDooOoooDo.

Asir Contrib 00, 0000 Takaprint flag 0000, 00000000O0COOOOO0O0OO
Ooo0,00000000000000DOO00O0.

21.2 OOOOOOO

000000000000000,0000000000000000000 (module) 0O O.
Jo0d0dDOdDoDO0DOO0oDOooUoOo, 00000000000 DbDO0DO0DODOoDOooOooOO,
module OO DO DOOOO.

OO0 module 0000000 ODOO0ODOOOOO. OO0 120000000000000000
oooooooooooo.
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module stack;

static Sp $

Sp = 0%

static Ssize$
Ssize = 100%
static Stack $

Stack = newvect(Ssize)$

localf push $
localf pop $

def push(A) {
if (Sp >= Ssize) {print("Warning: Stack overflow\nDiscard the top"); pop();}
Stack[Sp] = A;
Spt++;
}
def pop() {
local A;
if (Sp <= 0) {print("Stack underflow"); return 0;}
Sp-—;
A = Stack[Sp]l;
return A;
}

endmodule;

def demo() {
stack.push(1);
stack.push(2);
print (stack.pop());
print(stack.pop());

000000 module ODOOODO O endmodule UO0O. DO0OOOD0OOOOOO0ODOOO0OOO
static O0O0O0O0. 0000O000OCOOO0OO0OOODOOOCOOO0,0000000.000
oboooooooobooboooog,

static Sp $

Sp = 0%

O0000000. OO0O0000OD0OC00O0000,0000000000000 extern 0O0ODO
gd.

000000 lecalf UOODOOOOODOODOOOOOOODOO.O0D00, push O pop OO0
gooo.0o0ooobooog.



218 0210 Asr 00000000000

(00)00 demo 0 0,00000 stack 00O OO push O pop O
stack.push(2); stack.pop()
oO0ooooooooDooo.ogod
000oo0.000 (0o 1,00 2,...0)
gooooooooobooooooooooobooboooo. oo,
if (Sp >= Ssize) {print("Warning: Stack overflow\nDiscard the top"); popQ);}

oooooboobobooDb pepdbooooo. 000bO00DOOODOO,ODO0OODOOO
gbooooboooboooobooboobooboo.boobooooobooobooooboo.booo
gboocobOoboooooboboooboobooooboobooobooboooon.

U0 asr 00000000000 O0COO0DOO.0D00000DO00O00OD0O0000, local A; O
goboobobo0oboobod. odbdld 1ecal UOUDOOO,000000000DO0.0DOO
gboooboo,bo0oobooboooobooooboooobobo. obobooooboOooboooon
obooooOobooooobobo,bo0o0bo0obobooobooboooooboon.

gooboooboooooooooboooooooooboooobooooooooooboobo,oo
bobooboboooboobooooboboooobooobooboooog.

module stack;
localf push $
localf pop $
endmodule; / 0000000000000 =/

def demo() {
print ("-—————————————— "y
stack.push(1);
print(stack.pop());

module stack;
stack O OOO
endmodule;

000000,0000 demo OOO0OOO push O undefined function 0000000000,

21.3 000O0ODO0O0OO OO 1: texinfoOOODOO

“00,00,00 : Asir User’s Manual” O texinfo 00 000000000000 (cf. 29.30).
000 BMIgXO0O00000000000000080,GNUtecl 0000000000000 OOOO
gbooob.ooboobobboobo,0b 3gbodbooboobooooboobooobog.



21.3. 00OO0OOOODOOO OO 1:texinfoODODOOO

e TEXODOOOODOODODOOO

TEX O typeset U O .

e GNUinfoODDOOODOOOODOOOO

makeinfo 0O 0OOO.

e HTML OOOOO
texi2html 0O OOO.

219

O000,Risa/Asr 000000000000 COOOOOOOOOOOOOOOODO. OOOO,O
gboobdbooboobob,obobooboboobobobaoobooboboobobon

go.

O00,0000.0000 OpenXMO Asir 000000 (0O 290) 0 OpenXM/src/asir-doc
0 man-sample.texi 0000000000000 O0O0O0COOO0OOO,0000000000A0O

ooo.

@comment --- JOOO0O ---
\input jtexinfo

Q@iftex

@catcode ‘ O#=6

@def@fref#1{0xrefX [#1,,0code{#1},,,]}
@def@b#1{{@bfogt #1}}
@catcode ‘ @#=Qother

@end iftex

Q@overfullrule=0pt

@c -*-texinfo-x*-

@comment %**start of header

@comment --- JOOODOOO ---

@comment --- GNU info 0O OOOOO ---

O@setfilename xyzman

Qcomment --- J OO0 ---
@settitle XYZ

@comment %**end of header

Qcomment %@setchapternewpage odd

@comment --- JOOOO0 ---
@ifinfo

@macro fref{name}
@ref{\name\, ,0@code{\name\}}
@end macro

@end ifinfo
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Q@iftex

@comment @finalout

@end iftex

@titlepage

Qcomment —---

Qcomment ---
Qtitle XYZ

gooooono ---

goog,

@subtitle XYZ User’s Manual
@subtitle Edition 1.0
@subtitle March 2001

Q@author by Risa/Asir comitters

QGpage

Q@vskip Opt plus 1£filll
Copyright @copyright{} Risa/Asir committers
2001. All rights reserved.

Q@end titlepage

Qcomment ---
O@synindex vr

Qcomment --—-

Qcomment —--
Qcomment --—-

@node Top,,

Q@comment ---
@comment --—-
Gmenu

* XYZ::

* Index::

@end menu

@comment ---
Q@comment -—-
@node XYZ,,,
Q@chapter XYZ

Qcomment ---

@menu

(dir),

oooog ---
fn
ogooooog ---

Onode [0 GNU info, HTML O ---
0000 node-name,
(dir)

@node

@menu [0 GNU info, HTML O ---
chapter DO OOOOODO ---

chapter OO0 QO ---
U chapter OO OO -—-
Top

section JUOOOOOOO ---

* XYyZO0OOO::
* XyzOOOOOO::

0210 Asir

goooob, oog, bobog -

previous, up

goboobooobooon
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@end menu

Q@comment --- section OO0 ---
@node XYZOOOO,,, XYZ
@section XYZUO O OO

@comment --- JOOOOOOO ---

@comment --- Q@code{} DO ODOODODOODOO ---
@comment --- @var{} OOOODOO ---

@comment --- @b{} OO OODOOO ---

@comment --- @Gsamp{} OO OOOOOOOOO ---

ob{Asir} O, xyz 00000 O0O0O0DOCOOODOO.
xyz O @samp{xxx/xyz} 00000000
xyz 0 abc OOOOOOOO.

@comment --- Q@enumeratel] @end enumerate OO 0O0O0ODOOO ---
Q@enumerate

Q@item abc O efg OOO

@item abc [0 hij 0O klm JODOODODOO.

@end enumerate

xyz U abc O0O0OD0O, O0OOODOOODOODOO.

@comment --- @tablel]l @end table OO OOOOO ---

Q@comment --- Q@table OO, OO0 column DOOOOOOOOOO ---
@table @code

Q@item O

oo

@item O 0O OOO
oo
@end table

Gnode XYZOOGQOGQOGOGAd,,, XYZ
@section XYZU OOOOO

@comment ——— JOODO0OOO ---

Gcomment ——— 000000 OOOOOODODOO ---
O@menu

* xyz_abc::

* Xyz_pqr xyz_stu::

@end menu
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@comment --- O OO0OOODOOOO ---
@comment --- section OO OOO ---
@node xyz_abc,,, XYZOUOODOOO
@subsection @code{xyz_abc}

@comment ——— JO0OOOOOO

@findex xyz_abc

Qcomment --- 0O OO0OOO0OOO ---
Q@table Ot

Q@item xyz_abc(@var{number})

11 @var{number} O xyz O abc OO
Q@end table

@comment --- JOO0OOO0OO =---
@table @var

@item return

ad

Q@item number

gd

Q@end table

Gcomment --- JOOOODOOOOOO ---
@comment --- Q@itemizel] @end itemize OO OO ---
@comment --- @bullet DO OO0 ---
Q@itemize Q@bullet

Q@item

@var{number} 0 xyz O abc OO

Q@item

@var{number} OO OOO0OOOOODOO

@end itemize

Q@comment --- Qexamplel] @end example OO DOOUOIO ---
Q@example

[3] xyz_abc(123);

456

[4] xyz_abc(1.2);
xyz_abc : input must be an integer

Q@end example

@comment --- 00O (OOO)O0O0O ---
@table Ot

@item OO

@fref{xyz_pqr xyz_stu}
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@end table

@comment --- 0O OO00OO0O0O0O0OOOOOO ---
Onode xyz_pqr xyz_stu,,, XYZOOOOOO
@subsection @code{xyz_pqr}, @code{xyz_stu}
@findex xyz_pqr

@findex xyz_stu

@comment --- JOOOOOOO ---
Gcomment --- Qitemx DO O 0O0O0O0OOO0OOOOOOOOO
Q@table 0t

Q@item xyz_pqr(@var{argl},@var{arg2}[,@var{flag}])

Q@itemx xyz_stu(@var{argl},@var{arg2})
rxyz 0OO0OOO
Q@end table

O@table Qvar
Q@item return

oo

Q@item argl, arg2
od

Q@item flag
opooo 1

Q@end table

Q@itemize @bullet

Q@item

Q@code{xyz_pqr()} O, @var{argl}, @var{arg2} O pq

Q@item

evar{flagl 0O 0 OOOCOO, DOOOODOCOOO
Q@item

Q@code{xyz_stu()} O stu DOOODOODOOODO

@end itemize

Q@example

[219] xyz_pqr(1,2);

3

[220] xyz_pqr(1,2,1);
3

0

[221] xyz_stu(1,2);

3

Q@end example

223
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@table @t

Q@item OO

@fref{xyz_abc}

@end table

@comment --- OO OO0 ---

Onode Index,,, Top
Ounnumbered Index
Oprintindex fn
Oprintindex cp
Q@iftex

@vfill Qeject

Q@end iftex
Osummarycontents
Q@contents

Q@bye

@comment ——— JQOOOOOO ---

oobooood ecomment --- 0000 --- O0O0O0O0O0OO,000000000000O00C,0
ooooooobooon.

21.3.1 0OU

ocooooO0,000 rIgXOOoooooo,0000,000000000O0o000DboO0. o
O000Do0o,00000000000 1chapter 0000000, 00,00000000,000
000000000 section0000000,00000000000 sectionO0O0,000000
O subsection 0000000, 0000000000.

21.3.2 0000

gooooooboobgooobooobon.

@code{abc}

abc (00O0DD0D0)

@var{abc}
abc (O0ODO)

@samp{abc}

‘abc’ (DO0OOODOOOOOOOOOOONO)
@b{abc}

abc (0OO0O)
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21.3.3 0000

O0000 @keyword DO OO @end keyword IO 0. OO0 @itemJO00OO. OOOODOOO
ooooooo.

itemize
@itemize U OO @bullet DO OOOO,000O0ODODOOO.

enumerate

ubooooodaod.

table

@table 00000000 DOOO,00000000.0000000 columnO0OO0DOOO.

21.3.4 0DOU0OO0OO

ETEX O verbatim OO0 0000000 @example [ @end example OO 0.

21.3.5 GNU info, HTML OO OOOO

TEXOODOODOODODO00O0OO00OO0o0o0O0,GNUmnfod HTMLODOOOOODOOODOOOOOO
0 @node 00O @menu O OO.

@node Current, Previous, Next, Up

chapter, section, subsection OO0 O0O0000O0. OO0 Current DO0OODOOOODOOO
000000000 0.00000000D00 infodO0O0O0 HTMLODOOODOODOODOO
goooog.

Gmenu [ @end menu

*name: : (name O chapter, section, subsection 000 0) 00000000, info, HTML O
000 menuOOOOOOOOO.

21.3.6 TEXOOOOO

OO0, texinfo 0000000000000, 000 OpenXM/src/asir-doc/jtexinfo.tex 000
OpenXM/src/asir-doc/texinfo-js.tex U0 OO0O0O0OO. OO0, index 000000
OpenXM/src/asir-doc/jtexindex/C/texindex000. 0, 000000000000000O0
xyzman.texi 000, OpenXM 0000000 somewhere O OO OO.

% cp somewhere/OpenXM/src/asir-doc/{jtexinfo.tex,texinfo-js.tex} .
% (cd somewhere/OpenXM/src/asir-doc; make)

<messages>

% ptex xyzman.texi

<messages>

% somewhere/OpenXM/src/asir-doc/jtexindex/C/texindex xyzman.??

% ptex xyzman.texi
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U000 xyzman.dvi OO 0ODO.

21.3.7 GNU info DO0OOODOO

Version 1.68 000 makeinfo OO O0O0ODO. O00,00000 EUCOOODOOOO,000 nkf
oooooo.

% nkf -e xyzman.texi > xyzman_euc.texi

% makeinfo xyzman_euc.texi

OO0 info0O000O0O0. 000000 esetfilename OO0 O0O00ODODOO.

21.3.8 HTML OOOOOOO

Version 1.52 000 texi2html OOO0O0OO. O0,00000 EUCOOOOCOOO,00O0
nkf OOOOODO.

% nkf -e xyzman.texi | sed -e "s/@fref/Qref/g" > xyzman_euc.texi

% texi2html -menu -split_node xyzman_euc.texi

000 xyzman_euc_toc.html 000 xyzman euc_n.html (n JO0O0O00)000000.
xyzman_euc_toc.html U0 000000, 0000000000000000A0.

214 0UOUO0OOOOQOOOD OO 2:00b0b0bbooOoooon

goooooOoOoOoOOO,000000000O0O0O0OODOODOOOOOOOOO0O0, texinfo
oooooooooooooooo.

000 Asir Contrib000000 (OpenXM UOODO)I0OOOO0OOOOONO gentexi.cOOOOO
O000. 000000 Risa/Asir 00 000000000000 0000O0, texinfoOOOODOOO
O000D0O00. gentexi.cO OpenXM O DOOOOOOOOOODODOO OpenXM/src/asir-contrib/packages/doc
ooo.

0000 asir contrib 000 basereplace DO OO0OO0O0OO0OOODO.

/*&usage begin: base_replace(S,Rule)

It rewrites {S} by using the rule {Rule}

example: base_replace(x"2+y~2, [[x,a+1], [y,b]]);
example_description: x is replaced by a+l and y is replaced by b in
xX"2+y”2.
end: */

gentexi O OODODOODOOO /#&gusage OOODO. : O0OO0ODOO gentexi OOODOOO
O0O0O.000 vegin: 0 0O0OO0 end: OOOOOOODOOCOO.OO0O0 {0 » 0ODOO.
00000000 00b0O0DbDd, ref: O description: OOO.
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0220 Risa/Asir0 COOODOO0OOOO
oogoooo?

Risa/Asir 00000 COO0OOOOOOOO,00000000000000O0O0,COOO00OO
obobooooooooooooooooobooboo,b00,b0boobooboooooooon
obooooooo. ooobo,0bobooboobobooooooboobobobobo,0boooo
goooooooooo,boobcooboobooo,obooooboboooobDobooogoo
goooooo.ooobao,

e NUODOOUDODODLOOODOON open OO
e JOOOO0ODOODOO openODOOOOODO 100D0O0OO.

gbooobooaboo.

22.1 asir2000 [J source tree
asir2000 0000000000000 OOO0O00.

include

gbooooboooboobo,obo,booboboo,0o0boobobooboboboo
O00, make 000000000 Risa.tmpl OOOOODODO.

engine, asm, fft

oboooboobooobooboooooboooooboobooooooboon.

gc
gooooao.

parse
0000000000000 DOoooooooO,Asir 00000000 DO,00000
D000 parser 0, 000000000, 00000000000000000O0O0DO0O0O00O
O000,000000000 interpreter (evaluator) 00 00O .

builtin

fctr,ged DO ODOO0ODOOODOOODOODOOODOODOODO.

io
odoobo0ooboooboouobobooobobo,00b0b0o0ob0bboUobooobo,00ooba
gooooooooooooooon.



228 0220 Risa/Asir0 COO0O00O0O0O0OOODOOOOOO?
plot

googoooog.
lib

AsirO00O00OOODDDOODOO.

22.2 bpuiltin DO OOOO

buitin OO0 O00000O,0000000000000000000O00O00O00OO0OO0DOO0.
gooooobooon.

algnum.c gobooooo.
array.c go,00oooocooooono.

ctrl.c goooooooooogoo.

dp.c gdooobooouoboouobobooobooog.
ec.c goooobooooooon.

fctr.c opooooo, GCD.

file.c gooooog.

miscf.c goooo,0obooooooooooao.

poly.c oooooooo,0ooooo.

strobj.c goooo.

gbobog,0b0booboobobooobobobod,wer.c0dbdoog. 0ooooobooon
oboboobOooooobo,0cobobo0ooboboooboobooo,0oboobooooboon.

223 0 —0000O00oooobobod

gboog,g0ogb11gobooboobobooboobobooboob,0oboobooba
goooooo.

22.3.1 0OOO0OO0OO0OODO

0000 pbuiltin/file.cOOODOODOOOOODO.

22.3.2 0O0O0O,000000

ub,bob0booboobbodoid getbyte DOUODODO, put-byte UO D . get_byte O U
000000000 (0D0)0D00U000,putbyte 000D 0OOD0OD0OD0OD 200000000
ooooood.

22.3.3 openfile UUU

Uddbdopen0,000000000000000000 openfileOOOOOODOOOO
goo.
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void Popen_file(), Pclose_file(), Pget_line(), Pget_byte();
void Ppurge_stdin();

struct ftab file_tab[] = {
{"purge_stdin" ,Ppurge_stdin, 0},

/* 00000 Popen_file, OOO 1 %/
{"open_file",Popen_file,1},
{"close_file",Pclose_file,1},
{"get_byte",Pget_byte,1},

void Popen_file(arg,rp)
NODE arg;
Q *rp;
{
char *name;
FILE *fp;
char errbuf [BUFSIZ];

int 1i;

/* 00 (OO000) oooog =/
asir_assert (ARGO(arg) ,0_STR,"open_file");
/* 00000000000 O0oonOo =/
for (i = 0; i < BUFSIZ & file_ptrs[i]; i++ );
if ( i == BUFSIZ )
error("open_file : too many open files");
name = BDY((STRING)ARGO(arg));
/00000000 open */
fp = fopen(name,"r");
if ( 'fp ) {
sprintf (errbuf,"open_file : \"%s\" not found",name);
error (errbuf) ;
}
/* 000000000o0Oo =/
file_ptrs[i] = fp;
/* index DO O0OOOD0OODOOOO =%/
STOQ(i,*rp);
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ubooooo,b00o00oboobobobdob0 open 0000, 00000000000000
ob,0000000000000 open OODOOOOODOOO.

struct ftab file_tab[] = {
{"purge_stdin",Ppurge_stdin, 0},
/¥ 00000 Popen_file, JOOOOO 2 %/
{"open_file",Popen_file,-2},

void Popen_file(arg,rp)

name = BDY((STRING)ARGO(arg));
/2 00000000000000000O00 open */
/* 000000000000000 open */
if ( argc(arg) == 2 ) {
asir_assert (ARG1(arg) ,0_STR,"open_file");
fp = fopen(name,BDY((STRING)ARG1(arg)));
} else
fp = fopen(name,"r");
if ( 'fp ) {
sprintf (errbuf,"open_file : \"%s\" not found",name);

error (errbuf) ;

gboo00obO0 NeDEOOO,00000000000C0O00O000. NODE O

typedef struct oNODE {
pointer body;
struct oNODE *next;
} *NODE;

00000000.0 k00 (k>0)0000000,000 next0d k00000 ODOOOO,
OO00000000Db0O0000 ARGo(arg), --+, ARG1O(arg) DO OODOOO.

filetab[] OO0DOO0OOOO0DOOO », 0000,n00000,0000,000 00000
gboooooboOo.obooooobo,0oboooobooobooooobooboooooboon.

22.3.4 putbyte U0 U

o000, 00000000000D0C0O0 “p»O000OD0. 000000 Pputbyted . 00O,
filetab[] DO00OOO0ODOO0. OOO0ODODOOO0ODOOO0DOO0OOO void Pput_byte(); OO0
gbO.000,00000000000,000000000O0C00~0O.
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void Pput_byte();

struct ftab file_tab[] = {
{"purge_stdin" ,Ppurge_stdin, 0},
/* 00000 Popen_file, 0OOOOO 2 %/
{"open_file",Popen_file,1},
{"close_file",Pclose_file,1},
{"get_byte",Pget_byte,1},
/* 00000000, oOog 2 %/
{"put_byte" ,Pput_byte,2},

ob0,00000 file.cOOOOOOODOO.

void Pput_byte(arg,rp)
NODE arg;
Q *rp;
{
int i,c;
FILE *fp;

/* 0000000 =/
asir_assert (ARGO(arg) ,0_N,"put_byte");
asir_assert (ARGl (arg) ,0_N, "put_byte");
/* 000000000000 =/
i = QTOS((Q)ARGO(arg));
/+ 000000000000 =/
c = QTOS((Q)ARG1(arg));
if ( fp = file_ptrs[il ) {
/* O00000000 %/
putc(c,fp);
/* 0000000000 =/
STOQ(c, *rp) ;
} else

error("put_byte : invalid argument");

oooQrosD, 0000000000000 0DODOOO0O00O,0000 32bit0000000
OO00DO0oO00ooOoO0o0oDOOOo0ooD 3a2pit0000000000O0O. O0,sT0QO0O00000O
obooo.0ooboooboobooobooboobooobooooooobooo.oboooobooaon
obo,0000b0ob0t rp0db0obO0b0obooboooboobogoobo,obobobooboooo

gboboo.boooobo,0booooobooooboboooobooobo.
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22.4 error U [

O0oO00ooOoo0O0,000000o00000oDob0000, 0d error(message) JO0OO0O
goooboobooboboob. dobd,message U000 0O0O0O0O0O0O0O00OOOO0ODOODOOO
gbobo.d0booo0,b00b0b0o0b0db0d,message 000000, 000000A0O.

e HUDOUODOODOODOO,OD00DLObL,0bO0ODbLODLDObLObLOObLObLObLDOOOObODOn
gbo,0b000b0o0boobgon.

e JOO0OO0OODOODODOOO,0DO0O0DOOCOODO.

00,00000000000000 asirassert() 0000000, 000000000 error
goooo.

225 0O0O0OO0OOOOO

gbooobooooboooboooooboooob. cobooboooobooooo,booboo
obooo00o. 0ooooooboo,boboobo0oobocooooooboooboobobobo,0oob0oo0ooon
O000000000000000. Asir00 printexpr(00000, OOOOOODOOO) OO
OCOO0oO0U0OopDooOoOoUnO Ask0O0000ODOODOOO0OODOOOO,D000DODOOO
gboooooboooooaa.
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1 230 Mathematica [ Asir

0000 Risa/Asir 0000000000000 O0O0OO0O0OODOOOOOOODOOOOO. OO,
Risa/Asir 000 00000000000, Mathematica D Maple 000 00000000000
ocoooooog.

00000, Risa/Asir O Mathematica 00000000, Mathematica 0000000000
oooooo.

oO0,00000o00o.
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0240 0O00O000OOOOOO (CcOOO)

00000 asir 0O0OO0OODOOOOODODO COOOODOODOOODO.

24.1 Risa/Asir 000000000 CcOOOO

Asir0 CO0O0O0OOOOODOOODO. Asr00000O0O0O0OO0OOOOOOOOOOO,0D000
ooo00oooooo0oooooOo0oooooO coooooooooooooooooooooo,o
gbooooobobooooobobob 40 ob:.0b00oO0o0obOoboooobobooooon
OO0O00O0OD0 Asir00 cOOOOOoOoooDoOo.

1.

2.

6.

COO0O00 main() O0O0O0OO0O0OCOOODO.

cOoODOoOOoO000oOoDoOOoO0o0OUO0ObO.00DDOODO0000D asir0dooooon
googooao.

.ooooooooboo0oo. bObo0o0obooooDooo.coopoopboobooooooDo
ocooooogoo.

.0000Q0CoO0o0OD00O0OD0D0OD0O. 0000 asir0 print JO0O0O0OOO COOOOOODOO
printf O O0O.

LJAsir 0000000000 COO0O00.000000000C0C00. 00 print 00000

O000,00000000000 X11WindowO0OOOOOOOOOOODOOO. 00O
ooO-~ooooo.

uoooboboobooboooon.

ocooo0 400 @900 10000000000 O0OODODOOO”0 cOODODOOUOODOOO.

def main() {
S =0;
for (K=1; K<=100; K++) {
S = S+K;
}
print(S);
¥

main() ;

coOOO0O 900 1o000DODOO0ODODOOOOODO.
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#include <stdio.h>
main() {
double S;
int K;
S = 0;
for (K=1; K<=100; K++) {
S = S+K;
}
printf ("%f\n",S);

gooobooooooog.

1. CO0O00Omain() 0000000000000, Asir00000 main(; 000 main O
0000000 CcOoOO0DOOoOO0oDO. #include <stdio.h> O0OOO0ODOOCOOODO.
0o0o0oooo0ooooooooooooooooooDooo,coopooooooooo
oooobooooboooboon.

2.00000000000.s0douwble000000O0O0. 000D0DO0O0OOODODO0OOODO.K
0 int 00000000, int 000 (integer) 000000000000 D0O0OO0ODOOOO
O.00 32bit (4byte) 0 20000000000 int0000000. Asir 0000000
100 100000000000,100 10000000000000000000000000000000000
goooo,00 cogooooooooooogoooogoggoooogogogogoogg. C
OO0 int 00000000 4byte 0000000000 0DO0ODOODODOOOOOODOO
O000. (00 char 0000 (character) 000000, 1byte 0000000000000
0000000000oO00o0oooO0.) 00 coo0ooUooOooUooOooUooOoOon
O000,00000 Asr000000O0DOOCO0OODOOO.

3. 00000000000000.0000 asir0 print 0000000 COOO0OOOOO
printf 000. Asir 0000000000 CO0OO00. 0000000000000 “000
Oooo” 00000000000, printf("%f\n",s); O "/%f\n" 0000 printf
02000000 doubleDODODO (% ),000000000,000000(\)000O
ooooo. 00 int00000 1000000000 %4 OOO. 1l600C0C0CCOCCOO
0 %x O000.000000000000000000C0CCOO0O00,CcOO0 asir0O0OO
ooooooooo.

2000000000,CO00000D0OD emacsO0OO00OO0O0ODDOOOOOO.OOOO
ugbogbodabon .cobgbodobodob.obodnD test.cOU0bO00bobOoobobOOd
O00. 00000 (CUOD0D0O000000)000000 cc (D00 gec)DODDODODOO
O.000000000D0D0D0OD0O0O00 a.out000. 000000000 ./a.cutODODOO.

cc test.c

./a.out
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uboboobobooboboob,ccbogoboooobooboooono.

$ cc test.c

test.c: In function ’main’:

test.c:3: error: ’doulbe’ undeclared (first use in this function)
ooo

gboooboodaoodgogad.

#include <stdio.h>
main() {

doulbe S;

int K;
ooo

test.c:3: error] 30 3000000000 0O0O0ODO,000000.0000 double 1O
gboogbO,doulbe DODOOODOOODOODO.

0000000 cOoboobOoUobOUobOoUoboOobOb,ssirdb00b0ObOOoOoOOo coOoo
gooooooo.0oogoobogoo,cdboooooobOo,0boooooo,0o0oo0,onoooooon
0 000o0oo0oooooboo0obo0o. boobooDoooooooo,00ooo,o00ood
O «0d0ooo0o0o Coooooopooooooog.

24.2 Risa/Asir O00O0O0O0000 X Window 0000000

Xwindow 000000, COQ0000OO0O0OOCO0ODO. DO0ODOOoOOOOoODoOOOO Cco
gboboobobooobobooo,0coboooobobooboobooooboooobon. o
242000000000000000.

ubobodbbooboobbodgbboobdd. XCreateSimpleWindow UU DO O OO 400,
40000000 Window XODO,YOOOODDOOO. XDrawPoint(Glib_d,Glib_w,Glib_gc, x, y) O
00 x,y (int 000O0)0000000O0O0O. XFlush O asir 0 glibflushOO0OOO0OODO.

X Window 0000000 COOOOOOOOOOOOODODDOOOODOOOOODDO.

cc -I/usr/X11R6/include -L/usr/X11R6/1ib -1x11 +test.c

243 00U

000 9000000000000 CO00000.
f()DO AhODODOOOOO,
ft+h) — f(t)
h
000D000.00000 f/()0 RO00000000,

ft+h) —2f(t) + f(t—h)

- (24.1)
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#include <stdio.h>
#include <math.h>
#include <X11/X1ib.h>
#include <X11/Xutil.h>

main() {
Display *Glib_d;
int Glib_s;
Window Glib_w;
GC Glib_gc;
XSetWindowAttributes att;
int x;

/#* 000000, =/

Glib_d = XOpenDisplay(NULL);

Glib_s = DefaultScreen(Glib_d);

Glib_gc = DefaultGC(Glib_d,Glib_s);

Glib_w = XCreateSimpleWindow(Glib_d,RootWindow(Glib_d,Glib_s),0,0,
400,400,2,BlackPixel (Glib_d,Glib_s) ,WhitePixel(Glib_d,Glib_s));

att.override_redirect = 1;

XChangeWindowAttributes(Glib_d,Glib_w,CWOverrideRedirect, &att);

XMapWindow (Glib_d,Glib_w) ;

/* 000000 %/

for (x=0; x < 400; x++) {
XDrawPoint (Glib_d,Glib_w,Glib_gc,x,x);
}

XFlush(Glib_d);
sleep(100); /* OOO0O0OO0DOODOO %/

/* 0000 =/
XCloseDisplay(Glib_d);

0 24.1: X11 Window 0000000 (o-g.c)

O00000000D000 Taylor 000000000 0O0. 00DO0O0O00DOOOOOOOOO
g,dbobooboobooo,bocobobooooobooooboobooooobooonog.

obooo,0000o000
2

d
izt Tv=
googooooobooboobo. boob,00oboobooboobooboobob. bod

goooooo,
ol x 0o =10

00000D00000. 000000 Newton 000000000. 00000 ¢t0000000
() 0000,000 ¢(t),0000 ¢"(t) 000

1000000000000000000 1000 WOOOOO. 00 ¢+0000,w o000
0yt O00000000.000,0000000000000 y=0000.000000000
0,0000000 y0OOOD (0000000000000)0000WO0O0O0000 —kyO
00.000 k000000000.000 k=100000 Newton 0OODOOOO0OO0O0D000,
0ooooooo

y'+y=0
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goo.
A, BOOOUOOOOOO Acos(t)+Bsin(t) D000, 00000000000000.00O
O00000,cos 0 sin0000000000O0,000000000000000000. 0O (24.1)

00,h00000000,
y(t+h) —2y(t) +y(t—h)
h2

+y(t)

oo ooopobo.obooog,

(t 1) = 29(t) — y(t — ) — H2y(0)
O000000o0O0oOoUoooooog. Yy =y(kh),k=0,1,2,...000 Y, 000O. 0000,
Yite = 21 — Y — B?Y;,

Jooooobobooooooooboo. ooooo,ooo

Y2 = 2Uk+1 — Yk — h2hiy (24.2)

obooooobooobooboooo,0cobo0obooobooboocooobooooobooobo.ooboooon
0oo0oo0oU0oUoUoOUO00OD. 000 (242)000000000000,00000000
gooo.

000000000000000000000,000,0000000000 y(0)=a,y'(0)=0
goooooo

y(0) =a=1yo, ¥y (0)=br~ %

gooobooooo.

00 24.1 00000000
d2
@y+y: sm(at)

00000000000, sin(et) 00000000000 OOOOOOOOOOO.

def osci() {
X1 0.5; X2

0.501; A=0.5;

Dt = 0.07; T
while (T<50) {
X3 = 2%X2-X1+Dt*Dt*(eval (sin(A*T))-X2);
print ([T,X1]1);
T=T+Dt;
X1=X2; X2=X3;

0;

}

osci();
end$

00000000 cOoooooooooooOoOoOoD. 000000 oscillator.c OOOO
gooooooo.
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#include <stdio.h>
#include <math.h>

main() {
osci();

}

osci() {
double X1, X2, X3, A, T, Dt;
X1 = 0.5; X2 = 0.501; A=0.5;

Dt = 0.07; T = 0;

while (T<50) {
X3 = 2%X2-X1+Dt*Dt* (sin(A*T)-X2);
printf ("T=%f, X1=%f\n",T,X1);
T=T+Dt;
X1=X2; X2=X3;

sin00000000O0O00O0O0O0O0O00O0O0O0A0.

cc oscillator.c -1m

0000ooo0,00¢t0 00 yt)0OOUOD0OD0O0O0O0UD0O0O0O0. 00000000 O0ODOO0OOo
OAsir000 243000000.

OO000DooOo00opoOooOo0oooO cooguobo 243000000,

oooO,b0b00o00o0oocoboooboooobo,b0cobooboooboooooboobooobooog,
ooboooooooooooboobooboo,00bo0obo0oooobooooboocobooboon
gboooboooobobooooboooon.

244 0OOOOO

ugboobooboboboboboboooobooboboooooaobob.boboboba
goog.
ooao

0000.00000 e~ 2000.

li =f
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load("glib")$

def osci() {
glib_window(0,-5,50,5);
glib_clear();
glib_line(0,0,50,0);
glib_1ine(0,-10,0,10);

X1 0.5; X2 0.501; A=0.5;
Dt 0.07; T
while (T<50) {

X3 = 2%X2-X1+Dt*Dt*(eval (sin(A*T))-X2);

glib_putpixel(T,X1);

/% print ([T,X1]); */

T=T+Dt;

X1=X2; X2=X3;

0;

print("Type in osci(O")$
end$

0 24.2: 0000000 (asir 0. oscillator.rr)

0000o0,A000000000000,00000000000((QOOCODO)0D00OOOOO

goooogogog.
Ykre = Ye — 4hyrr1, yo =1, y1 =yo + (=2)h

oboo,000o00b0bobobbo0o -2000,00000000,y, 000000. 0000

00 v 0,00 hkOO00ODOCOOODCOOOODOOOOOO.
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ogooao, o000 wuwstable.rr000.000000CCO0OO0OO0OOOOO.
unstable.rr (O 244) OO
ocooooooo, k00000
gooooooooboobooo,
kODODDOODODOOD0OO,0000
oobooooboooooooon
gbooabo.bgoogooogad
O00O00oOooooo (blow up
of errors of a difference scheme)
ooo.

O
[Time, (approx sol)-(true sol)] : [0.29,-0.000212873]
[Time, (approx sol)-(true sol)] : [0.3,0.000149232]
[Time, (approx sol)-(true sol)] : [0.31,-0.000217378]
[Time, (approx sol)-(true sol)] : [0.32,0.000159362]
g
[Time, (approx sol)-(true sol)] : [6.86,90.7806]
[Time, (approx sol)-(true sol)] : [6.87,-92.6143]
[Time, (approx sol)-(true sol)] : [6.88,94.4851]
[Time, (approx sol)-(true sol)] : [6.89,-96.3937]

The solution is blown up.

ooooo,prO00000000,k0000D0DOO0O0O0O0ODOOOOOOOD,kODDOO
ocooo,0o0oooooo00ogooooobo.AO00O00000O0,kO00000O0ODDODOOOO
gbooobobooobobooooooboooobobooooDo.

000,0000000000000 kO0000ODOOOO00O0O0ODODO.ODDOOCOOO0OODODOO
ooooooo0ooo0o0o0 k00000 O0o00obOo0o0ooobooOoooooobo0. 000 k00O
obooooO,00b000b00boo0oooboooobooocobo0oboooobo. cooooboooon
ooooobooooobooobooobooboooobooboooboooboooooboooboo,oboooon
ooooboooooboboo,oooobobobooooooo.

24.5 O00O00O0O0O0O
00 24.1 00000
y'(t) = f(t,y(t), y(0)=P

0000.000 LOO0O00,000,uwveRO00t€[0,6)0000 f(t,2) 0000000
oooo

|f(t,u)—f(t,v)|<L|u—v\
000000000.000,2000000000 yt) O telo,p)000000O0O0ODOOOO.
nO0,h=>b/,n 0000000 {y) 0000

Yk+1 =Y + hf(Tr ), Yo =P

ocoooo.oooo,n000D00O000O0 CcODOOOO,

Ogggjyk—wmkhNESCh (24.3)

ooo.
00000o00o0o0o.CoOn0000D0000,0 (243)0000,n=b/h—o00000 00O

0o0U00.00000,n00000000 (OO0 AUODOODOOOO), 000000000 y
0000 ykh) O 0O<kh<bOOOOOODODO.
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000000000, y(t) 000000, ty =kh, Yy =y(ty) 000, y(ty+h) O Taylor 0000
00 200000000,00

y(te +h) =y(tr) + v (tx)h + Z—?y"(tk + 0k (h)h) (24.4)

O0000.000,0,(k)0 k0 AODOO0DO,0<6k(h)<1000000000. (244)0000
gooobooobooooon,

h2
Yig1 =Y + f(tr, Yi)h + gy"(tk + 0r(h)h)
Jod.ooooobboog ywwOooooooag,
h2
Yk1 — Yip1r = Y — Y + hf(tr, yi) — hf (tr, Yi) — jy”(tk + 0x(h)h)
goo.o0oogoo
lk+1 — Yira| < lye — Yi| + hLlyr — Yi| + h*M (24.5)

000.000 f000000000000,00 (0,60 y”(t)/2!000000,0000 MOO
00000000000000. (2450000 |y —Y| 0k k—10000000000 (24.5)
0000000000ooo,

|yk+1 — Yk+1| S (1 + hL)2|yk_1 - Yk_1| + (1 + hL)h2M—|—h2M
ooobo.oooooooao,

Y11 — Yy
< (1+hL) My — Yol + {(Q+hL)* 2+ -+ (1+hL)+1} KL
1—(1+hL)k1!
1—(1+hL)
1—(1+hL)k1!
L

WM
hM.

goo

(1+hL)

1-(14+hL)Y <1 <1+ +hL)" =14 (14 —) <1+
- ennt < G vy =1 (1425) <1

0o0,c=4%y0000,000000000000.00000.

gbooooOoboooobobooooooboo

Y1 fl(@ylw-qu)
i Y2 _ fZ(taylw"?yq)
dt

Yq fq(taylr"ayq)

gooooo.
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24.6 [

ubogbuoboobobboboobo. obooboobobbooboobooob,aba
gooooooog.

oo 24.2
() -5
dt \yz ) \=1 0) \

goooooag.

load("glib")$
def diff1(X1,X2) {
glib_open();
glib_window(-10,-10,10,10);
glib_line(-10,0,10,0);
glib_1ine(0,-10,0,10);
Dt=deval(0.001); T=deval(0.0);
while (T < 10) {
Y1=X1+Dt*X2;
Y2=X2-Dt*X1;
glib_putpixel (X1,X2);
T=T+Dt;
X1=Y1,; X2=Y2;

print ("Type in, for example, diff1(2,3); ")$
end$

0o 24.3
i) = ) ()

goooooag.
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load("glib")$
def diff2(X1,X2) {
glib_open();
glib_window(-10,-10,10,10);
glib_line(-10,0,10,0);
glib_line(0,-10,0,10);
Dt=deval (0.001); T=deval(0.0);
while (T < 50) {
Y1=X1+Dt*X2;
Y2=X2+Dt* (-X1-0.1%X2) ;
glib_putpixel(X1,X2);
T=T+Dt;
X1=Y1; X2=Y2;

print("Type in, for example, diff2(2,3); ")$
end$

b 244 OO0000O0O0O0O
2

d .
Ry ty= sin(at)

00000000000, sin(et) 00O0O0O0OOOOO0DOOOOOOOOOOOO. ODDOOOO,S5
gboooooooooon.

oooO0O0,000ooo0o00opoooo0ooooo0. boooOo,000go,LSsIogo,
obooooobooooboobooooobooooo.
o0 oobobooooooboo.

00 24.5 Lorentz OO0

Py = —ap1+apz
py = —pips+bp1 —po
Py = pip2+cp3

0000O00000.000’'0+¢+t000000000000. A,B,cO000O0O0OOOO.
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load("glib")$

def lorentz() {

glib_window(-25,-25,25,25) ;

A=10; B=20; C=2.66;

P1=0; P2 = 3; P3 = 0;

Dt = 0.004; T = 0;

while (T <50) {
Q1=P1+Dt* (~A*P1+A*P2) ;
Q2=P2+Dt* (-P1*P3+B*xP1-P2) ;
Q3=P3+Dt* (P1*P2-C*P3) ;
glib_putpixel(Q1,Q2);
T=T+Dt;
P1=Q1; P2=Q2; P3=Q3;

end$

obooobooooboobooooobooooboobooooooboon.

oo0opoo0o0o0o coooob 2450000000.
ooogd

1. 00000000 ¢v+a/+y=00000000000. 00000 «00O0O0OOOO
oo

2. sin(kz) 000 cos(kz) 00000000000O0O0O0O0OO.
3. Lorentz 000000,00000,000000000000
4 000000000000000000000000000

5. 00000000000000,000 ChOOO C'R20000000000000000
00 (2000000000).
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#include
#include
#include
#include

main() {

<stdio.h>
<math.h>
<X11/X1ib.h>
<X11/Xutil.h>

Display *Glib_d;
int Glib_s;

Window

Glib_w;

GC Glib_gc;
XSetWindowAttributes att;
int x,y;

double

Glib_d
Glib_s

X1, X2, X3, A, T, Dt;

= XOpenDisplay (NULL) ;
= DefaultScreen(Glib_d);

Glib_gc = DefaultGC(Glib_d,Glib_s);

Glib_w

= XCreateSimpleWindow(Glib_d,RootWindow(Glib_d,Glib_s),0,0,

500,400,2,BlackPixel (Glib_d,Glib_s) ,WhitePixel(Glib_d,Glib_s));

att.override_redirect = 1;
XChangeWindowAttributes(Glib_d,Glib_w,CWOverrideRedirect, &att);
XMapWindow(Glib_d,Glib_w) ;

/* {{a~
X1 = 0.
Dt = 0.

2} \over {dt"2}} y + y = \sin(at) */
5; X2 = 0.501; A=0.5;
07; T = 0;

while (T<50) {

X3 =

2*%X2-X1+Dt*Dt* (sin (A*T)-X2) ;

printf ("T=%f, X1=4f\n",T,X1);

x = T*10;

y = X1x50+200;

XDrawPoint (Glib_d,Glib_w,Glib_gc,x,y);
T=T+Dt;

X1=X2; X2=X3;

}

XFlush(Glib_d);
sleep(100);
XCloseDisplay(Glib_d) ;

0243: 0000000 (C,X11 0. oscillator-g.
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load("glib")$

def un() {
glib_window(0,-5,10,5);
glib_clear();
glib_1ine(0,0,10,0);
glib_1ine(0,-10,0,10);

X1 = 1.0;

Dt 0.01; T = 0.0;

X2 = 1.0-2%Dt;

while (T<50) {
X3 = X1 - 4*Dt*X2;
glib_line(T,X1,T+Dt,X2);
print (" [Time, (approx sol)-(true sol)] : ",0);
print ([T,X1-deval (exp(-2xdeval(T)))]1);
T=T+Dt;
X1=X2; X2=X3;
if (X3 > 100 || X3 < -100) {

print("The solution is blown up.");

break;

print("Type in un()")$
end$

0 244. 00000 unstable.rr
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#include <stdio.h>
#include <math.h>
#include <X11/X1lib.h>
#include <X11/Xutil.h>

main() {
Display *Glib_d;
int Glib_s;
Window Glib_w;
GC Glib_gc;
XSetWindowAttributes att;

Glib_d = XOpenDisplay(NULL) ;

Glib_s = DefaultScreen(Glib_d);

Glib_gc = DefaultGC(Glib_d,Glib_s);

Glib_w = XCreateSimpleWindow(Glib_d,RootWindow(Glib_d,Glib_s),0,0,
400,400,2,BlackPixel (Glib_d,Glib_s) ,WhitePixel(Glib_d,Glib_s));

att.override_redirect = 1;
XChangeWindowAttributes(Glib_d,Glib_w,CWOverrideRedirect, &att);
XMapWindow(Glib_d,Glib_w) ;

lorentz(Glib_d,Glib_w,Glib_gc);

XFlush(Glib_d) ;
sleep(100);
XCloseDisplay(Glib_d);

lorentz(Display *Glib_d,Window Glib_w,GC Glib_gc)
{

double A,B,C,P1,P2,P3,Dt,T;

double Q1,Q2,Q3;

int x,y;

A=10; B=20; C=2.66;
P1=0; P2 = 3; P3 = 0;
Dt = 0.004; T = 0;
while (T <50) {
Q1=P1+Dt* (-A*P1+A*P2);
Q2=P2+Dt* (-P1*xP3+B*P1-P2) ;
Q3=P3+Dt* (P1*¥P2-C*P3) ;
printf ("%f,%f\n",Q1,Q2);
x = Q1%10.0+200;
y = Q2%10.0+200;
XDrawPoint (Glib_d,Glib_w,Glib_gc,x,y);
if (((Ant)T) % 5 == 0) XFlush(Glib_d);
T=T+Dt;
P1=Q1; P2=Q2; P3=Q3;

0245 00000000 (COODO. lorentz.c)
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0250 0O00O00O00O00O0,00000
(cooo)

25.1 OOOOO

25.1.1 OOOOooOooOO

gbooobooooob 200000000000, 0000000000.000O000C0ODO0O
boboobooobooboobooobooobobo.ooooobooooyoboooooobooooo
0O000.000000000000. (160000000 30000.)

20 40 @ 60 ¢
21 ! 41 A 61 a
22 " 42 B 62 b
23 # 43 C 63 C
24 3 44 D 64 d
25 % 45 E 65 e
26 & 46 F 66 f
27 ’ 47 G 67 g
28 ( 48 H 68 h
29 ) 49 I 69 i
2a  * 4a J 6a j
2b  + 4b K 6b k
2c , 4c L 6¢c 1
2d - 4d M 6d m
2e . de N 6e n
2f / 4f 0 6f o
30 0 50 P 70 p
31 1 51 Q 71 q
32 2 52 R 72 r
33 3 53 S 73 s
34 4 54 T 74 0t
35 5 556 U 75 u
36 6 56 V 76 v
3r 7 57 W 7T 0w
38 8 58 X 78 x
39 9 59 Y 79y
3a : ba Z Ta z
3b 5b [ ™ A{



252 020 00000000OoOo,00000 (cooo)

3¢ < 5¢  \ 7c |
3d = 5d ] 7d
3e > be - Te
3f ? b5f 7f

20HOOO,20H000000000000000.0000,wix00 0AHOOOOOOOOO
OO00O000.0000D0Op00ob0 osSoooooooo. MSDOS O Windows 00O 0DH, 0AH
O2000000000000,Macintosh OO ODHODOOOOODOOOOODODOOOO.

00 25.1(05) 0000000000 ODOOOOOOOOOOO

Do not cry over the spilt milk.

00 25.2(05) O0O0O0O0OOO07

46 72 65 65 42 53 44 20 33 2e 33 2d 52 45 4c 45
41 53 45 20 28 47 45 4e 45 52 49 43 29 20 23 30
3a 20 53 61 74 20 4a 61 6e 20 32 39 20 30 39 3a
34 33 3a 34 39 20 4a 53 54 20 32 30 30 30 Oa

25.1.2 OODOOOO 1ISO2022

0000000,JIS000,000JISO000,EUCO0000000. (0000000000
000000 JISO00000. 00000000 JISO0000 0000000000, 0JISO0
0,EUCO0000 00000000000000,1S0-20220000000.

000 JISOOO0O MSDOSOOOOOOODODDD Windows 000, Macintosh 00000
00000000,0000000000000000000000000000000O0,000
0000000000000000 “0000” 00000000000 1980000000000
00000000,000000000000000000000000000,00000000
O0000000000000000,JISX0208 000 10 000 JISOOOODOOOOOO.
000000 WebOOOOODOOOOOOOOOOOOOOJISOO0DO0OO0000000000
000000. 000 JISO00000000, Unicode 1000 UTFSOODOOOOODO0O0OO
oooooooo.

0000000000000000,I1S02022000000000000.180-202200000
000 [1]000.1S0-2022 (000) 00 21HO0 7EHO GLOO,AIHDODO FEHO GR O
0000.1S0-2022 00, 1BHOOOO0O0O0O00000ONONOOOOOOOOOOOOOO,GLO
00 GROOOOOOOOOODO0O0000000000000. 0000000000 Go, GL, G2,
G300000000000000000000000000000000000000000. [1]
ooo.

0000, 1BH, 2DH, 42H, 1BH, 7TEH 0000000000000, ISO 8859-2 (0 O ISO Latin-
2)0 GRODDOOOOOODO0000O000.0000,00 60 ISO8859-200 F6H OO OO
00000000000. 00000000,

1BH, 2DH, 42H, 1BH, 7EH, (ISO 8859-2 0 GR O ) F6H, F6H, F6H (6 000)
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o 3000000,

ISO 2022-JP 00, GL OO (GoOOOOO)JISX0208 DOoOO0oOoOoOoOoOoOoooo,ooo
JISX 0208000000 (300,83 000000)00000000000OOOOOOOOO
oo.0oooo

1BH, 24H, 42H (JIS X 0208 83 0 0 0), 31H, 39H (0 ), 1BH, 28H, 42H (0000000 0), 41H,
421, 43H

O “0ABC’ O00O00D0OOOO.

OO0 EUCO0O00 GLO Dooooooo,GrROJISX020800000O0OODODODODOO
OO0O0000DbO0O0. GRO JISXo0208 DODOOOOOOOO,JIso8 00O00OOO0ODO 100
O.00000,¢“ ABC?0O 000 EUCOO0O0OOOOO,

B1H, BOH (0 ), 41H, 42H, 43H

oo0.00,31HO0 20000,00110001 000,0000000 10000,10110001 00040,
160000 BiIHOOO.

000 EUCO0UD00D wmix0OODO0D0OD0O0OO0O0DO0OO0DDOO0O0O0O0DDOOO0OUOOO (OOO
0O UTF8O00O0O0),000000000O000O0O00O00O0O0O0O0O0OODO. D000 EUCOOO
oooooooo.

blal 0 bla3 [0 ©blad 0O blab O
blab6 0 bla7 0 Dbla8 0 Dbila9 0
blaa [ Dblab 0 blac 0 blad 0O
blae [0 Dblaf O bib0 O bibl 0O
bib2 O Dbib3 O bibd O Dbilbs O
bib6 [0 bib7 O bib8 O blb9 O
biba O bibb O bibc O bilbd O

JISOOOO0OO 10000 21HOO 7TEHOO,200000 21H00 TEHOOOOOOOO
goooooo.oooboobooboooooboboobooboob,boooboob 100000
O0000,AlHOO DFHOOOOOOOOODOOOOOOQOOO. DOQOOoOODOoOoOoooo
oooo,0000o0ooooooooO,00gJIscooooooo.JIsgooggoooo 14
000 8HODO 9FH. 20000 40HODO FCHOOO,OOO 10000 EOHOO EFH. 20
000 40HOO FCHOOO,O0O0OOO0OOOOOOOO0OOO0OOOOO0. 0000 O (3139H) O
OO0JISO0D0O0O00D0 898HOD0O0. D000 O000O0000000 google O “O00O0O JIS”
ooooooboooooboooon.

UTFs 0O00oooooooooogo,bobo0o000o 2000,000 30000000000
goooooo.

OxxxxXXX
110yyyyx  10xxxxxXX
1110yyyy 10yxxxxx  10xxXXXX

ooooODOoOO0O 7pitD0D00000000,200000000 11hitOO0OOooooooO,30
0000000 16bit000000000O0,000000000000 google O “UTEF8” OOO
00000000000 00D0. 0000 O (3139H) O UTF8 OO E58EA9 (11100101 10001110
10101001) OOO.
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JISOODO,shift JISOOO,000 EUCOOO,UTFSO00000000000000000,
unix U0 nkf 00000000000,

00 25.3(05) 00000 ISO-2022-jp 000 OO0 JISOODOOOOOOOO.

oo00oOOooO000Oo0oO00b0oOO0O0O. Basho O

EUC (Extended Unix Coding system) OOOOOOO.

ada2 ada4 ad4a6 a4a8 adaa 200a
a 0 g a O

adab adad adaf a4bl a4b3 200a
a 0 0 a 0

a4b5 a4b7 a4b9 adbb adbd 200a
a 0 O a 0

adbf adcl adc4d ad4c6 a4c8 200a
a O g g a

ad4ca adcb adcc adcd adce 200a
a 0 O a O

adcf a4d2 a4db a4d8 a4db 200a
a 0 g g a

adde ad4df ade0 adel ade2 200a
a t 0 a a

aded adad adeb ada8 ad4e8 200a
a 0 | a a

ad4e9 adea adeb adec aded 200a
a t 0 a a

adef adad a4ab ada8 adaa 200a
a 0 | a 0

a4f3 alab ala3 0Oala

0 0 0

SJIS (Shifted JIS Code) DO ODOOOO

82a0 82a2 82a4 82a6 82a8 200a
a 0 g a O
82a9 82ab 82ad 82af 82bl 200a
a 0 0 a 0
82b3 82b5 82b7 82b9 82bb 200a
a 0 g a O
82bd 82bf 82c2 82c4 82c6 200a
a 0 0 a 0
82c8 82c¢c9 82ca 82cb 82cc 200a



252, ODOOOOOOO 255

0 0 g a 0

82cd 82d0 82d3 82d6 82d9 200a
a 0 g a 0

82dc 82dd 82de 82df 82e0 200a
0 0 g a g 8

2e2 82a2 82e4 82a6 82e6 200a
a 0 g a a

82e7 82e8 82e9 82ea 82eb 200a
g 0 g a 0

82ed 82a2 82a4 82a6 82a8 200a
0 0 g 0 0

82f1 814a 8142 0Oala

0 0 g

25.1.3 0O0OOO0ogooo

Emacs 00000000 1000000000000,1000000000D00000000O
o0 0 bOooooboboooooboooo

1 u

go,000 10000 1,000 00000 1000.

00 254 000 1,000 00000 10 EmacsO00O00000,Emacs 000000000
obooooOo,0bo0oooobobooobooooboboocoobooboooobooobo.oboooaon
1000010 20000000000000000. WindowsO0OOOOO (notepad) D00 O
oooooooooooooboobooooobo,coboooboobbooobooooooDbooo
gbooobOoboooo,bocobobooboob 20000000,

gob 10000 10000000000, 0b0000b0000000 100000000000
OO0 31H, 00 100 JISO00D00O0O 23H31HOOOODOO.OO,23H31HO EUCDOOO
OO A3H B1H, Shift JISOOOOO 82H50HO00. O000O0O0O0O0O0OOOOOOOODODO
0o00oodoooooooooooo JISooooo0ogoooooo. oooooopoooooogd
gbooooocoooo. 0obO0obo0o0,000000000 hoge@math.kobe-u.ac.jp O
oobO00 ooboobooooobooooboooooboobooooboooboooooobooon,bo
0000000000 oO0o0o0Uo0D0O00. 0000000000 (DODO0OO0O0oOO 20H)
00000 (JISOO0OO0O0 21H21H) 0000000000000 O0O.

JISX0201 00 0000000000000 00. LROOOO0OO0O0Qoooooooooooo
000000,00000000 \0OJISX0201 00 O O0OO0O0O0O0OO0O0.CO0O0 TeXOOO
000000000 o,\0O 0 o0ooouooooooooooooo.

25,2 JUOOOOOOO0

gooboooooboooobooobooobooobooobboooobooooooobooouobooo
u.bo0boo,booooooob,00,b0000b00ob0oboooooboobooboooobog,oon



256 020 00000000OoOo,00000 (cooo)

o00ooo0oo0oo.cooooo0oooOoboooooooboooOo0oooOo0obooO0boOo00on
0000.00cO0o0o00oo0o0ooooooooooooon.

00 fopen(), fgetc(), fclose(), fputc() DO OO OOOO0OOODOOOOOOO. OOOO
OO0 open (000)0000, OD0ODODOO0OO0OO. open00,0000000000000O0OO
00000 (0000 COo0000o00Doo0o0o0on0)00on0o0n, 00 fopen(name,mode) OO
0.000000FILE *000. 0000000 (file descriptor) D000 . name 00000000
oob0O000000.mede 0000000000 0OO0CDOOOO,00000000000O000O00O0
O0O00.0000 fopen("test.txt","w") DDOOO test.txt 00 0O00000. 00000
o0ooo0ooooo0ooooboO0ooooboOooo0ooOoOooOOn0. o000 fopen("test.txt","r")
00000 test.txt 00000000 O00O0. O0O0COOO0O0OO0OCOOOOO.O0OOCOO
000000 open 000000, 0(NULL)OODO.

OO0 fgetc(fp) DO OOO0O0O0O0O0OOOO fp0O00 10000000. OO fclose(fp) O
OD000o0000.00000000000 fputc(e,fp) 0O0OODO0O0. 00 cOO0O00O00O
OO0O00. gets 000000000, fgets OODO. fgets(s,limit,fp) OOOOOOO0O £fp O
Uchar 0000 sO000OO0000O0OD0. 000 limit OO0O000OO0O0O0O0OOO.

ooooood daump.c UO0OO0O0O00O0O0O0O0O0O0O0O0O0O0CO0OO0O0O0O0O0OO0O0O0O0O0C3.
ooboboooooooooooooooooooOoOOODOO. 000000000oooooo,od
cooooooooboooooooboono.

#include <stdio.h>

main() {
FILE *fp;

int c;

fp = fopen("dump.c","r");
if (fp == NULL) {
printf ("Open error.\n");
exit(1);

while ((c=fgetc(fp)) >= 0) {
printf("%3x ",c);

printf("\n");
fclose(fp);

gobooobooboooobooooooboooooboooobooobooobooooooo.ooooo
oo0oo0oooobOob aump.cOO0O0O text D000DO0OO0OOOODOOD. ODOODOODO
goboobooobobooboobooooboooooobooboo.boobobooooooobooooooon
oooooobooooobon.



25.3.

googo

257

#include <stdio.h>

main() {

FILE *fp;
FILE *fp2;

int c;

fp = fopen("dump.c","r");

if (fp == NULL) {
printf("Open error.\n");
exit(1);

}

fp2 = fopen("t.txt","w");

while ((c=fgetc(fp)) >= 0) {

fputc(c,fp2);
}
fclose(fp); fclose(fp2);

oo 25.1

goo 25.1

gcc dump.c

./a.out
0000 dump.c O 16 OOODOOO

23
2e
20
74

230 #,600 i,6e0 n,

25.3

COO0000D0O0U0O0D0OUD (O000)ODO0OUDOO0O getsO0DO0OUODOOOOODO.

69 6e 63 6Cc 75 64 65

68 3¢ a a 6d 61 69

46 49 4c 45 20 2a 66

20 63 3 a a 20 20
goo

gooon

20
6e
70
66

3c
28
3b
70

73
29

a
20

o000 dump.cO0OO0OO0OOOOOODO.

74
20
20
3d

64
b
20
20

69

69
66

6f
20
Ge
6f

., 20000 cabO00O0ODO. 0O00O0OOOOODOOOODOODOO.

O

Ub0oo0O0obOooboobOoboboOobOn sscanf DOOD0O. OO0OO0, 0000000000000
oobO200000,000000C0000001600000000O000O0O0O0OO0OO0O0OO.



258 020 00000000OoOo,00000 (cooo)

00000000000000O0O0O (00O
0000000000000000)0 charO
(1000000)000 sO gets 10000

#include <stdio.h>

main() {
char 5[100]; O00.00000000000000000
. 00000000000, 0000 121 OO0
ot af 0000, s[0]1=0x31, s[1]1=0x32, s [2]1=0x31,
' s[3]1=0 000. sscanf 0000 sO0000O

gets(s);

ooooooboobobo. oooob%abd
00000000 .& 000 200000 (O
000)0000,000000000000
ooooo.cooooopoooo.

for (i=0; s[i] != 0; i++)
printf ("%x ",s[il);
printf ("\n");

sscanf (s,"%d",&a) ;
printf("%d times 2 is J%d\n",

a, 2%a);

254 [0OUOOULOOOOOOO

strcpy, strcat, strlen U0 . 000000000 O0ODOO0O.

00 25.5 000000000000000. (O,char x000000.)

#include <stdio.h>
main() {
char * si;
char * s2;
sl = "hello";
strcpy(s2,s1);
printf ("%s\n",s2);

25,5 OOUoOogg

oo e:

obooboboooboobo,0b0ob0oob00obo0o0bob00obD0ob00bO0o00 dqump.cOOOO. O
0000000 000000000 (0O0U0o00),000000000 BMPOOOO (OOOO
0).

00 7(0000):
0000,0000000000000000000.
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Risa/Asir 000 00000 : 0000000 (Harddisks). 000000000000 DO0ODOO0O
o,0boobooboooocoboboboooo.
gboboobooboooboobobooobobooooboooobooboon.
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oo

1] 0000,0000,00000000,000000000, 1999.
OooOoOoOoOooOoOoOoOOO0OO0OO0.ISO-20220000000000O0O00OO.

[2] B.W.Kernighan, D.M.Ritchie, C Programming Language (2nd Edition), Prentice Hall, 1988.
O0000: 000000000 C(020),0000
0o0ooooooo cooooooooooooodo.0oooogooooooooo.oo
gobobobobooobooobuoobooboobooo.

Risa/Asir 0 COOO00O00O00O00OO0O0DOODOODOOO. Maple O Mathematica 00000
0o000oooo0o0o0oooo000oooo0oooooooo0.oco00oooooooon.
O000000,Risa/Asir0 CO JawvaOOO0OODO0OD,00000000000.00,CO
JawvaJODOO0OO0,0000000000000 Risa/Asir D0D00O0O0O,CO JavaOO
ooooooooooon.
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U260 UO0O: OO0

26.1 Windows [0 00O 0

00 26.1 WindowsO0OOOOOODDOOOOOOOODDDOOOOOOOOOOO0OO0ODOOOO
gbooooboboooboobooooboobooooobobo.ooboobn

00 261 RAM (OOU0)00000000OO0O0OOOO0O.O0ODO0O0OO0,0000000000
obooo,0boboobooboo,0oboo0boo0o.0ocobooobooooooOo,0boooboo0ooaon
000000000000 o, (000000000 0)RAMOOOOOODOO.

goo,0ooooobobooooobooboooooobobL,0bobobbooooboboo
gboboobooooooob. ocobooocobooboog.

26.2 AsirJ000 0O Q& A

00 26.2 ; [RETURN|00O0000 Asir 0000000000000.00000.0000

00 2.2 " 000 ° 0000O0O000000. 0000 print("Hello); 0OOOD,
Hello JOOO " 0O0O0O0O0O0O0OOCOOO.00000 ™ ; [RETURN|0OOOOOOOO
0oooo.

{0 } 0OO0OOOOOO0ODO. 00DOOoO00DOOoO00DOO00ODOOO00ObDOOoOOoDOOOOD

000.00000 3} [RETURN|0O0O0O000OO0OOO0O. 000, [cTRLpc] 0OOO

g,0boooboobooogooo.

00 263 00000000000OC0OO0O0O0O0O0OO0OOOO. ; [RETURN|O0000OCOCOOO
ooooooo.

S=0$

for (I=0; I<100; I+1) {
S = S+I;

}

print(S)$

00 26.3 I00000000OOOOOOOOOOOOOOOOOOOOOOOOOO. +
ooooooooooooon.

for (I=0; I<100; I+1) O0O0OO, for (I=0; I<100; I=I+1) 0O for (I=0; I<100; I++) 0O
ooooooo.



264 020 0O0:000
O00Asir 0000000 0O0OOOOOOOOOOOO

oo 26.4

[346] fctr(x"2-Q@ixy~2);
fctrp : invalid argument

return to toplevel

00 264 00000000000000000 (invalid argument). 000000000000
0000000000, 22-42000000000000.

g 26.5 0O00O00O0OO0O0OO0OOOO0OOO.

def foo(M) {
Gl = x+y;
G2 = x-y;
G = GM;
return(G~3);

b 26,5 00000OO0O0DOODOOOO

def foo(M) {
if M ==1) {G
if M ==2) {G
return(G~3);

x+y;}

x-y;}

goooooooooogoooooooo?eMO DO MOOOODO,G, 2000000000
gboboo,eMmUb0booooobooocobo,obooobobooa.

00 26.6 asirgui 0O0O0O,0000 cickOOOODOODOOODOODOOOODOOOODO
go.

00 26.6 asirguid WindowsOODO O00O0O0D0OO0OOOO0COCOODOOOODOO. OODO, unix
OO00000D00O00oOo0o0oDbO. boOd0, Windows O asirgui O, 000 Windows 00O
Oo00o0ooooooooooo0o0oooooooDoo0. Window OO0O0O00O0ODDOOCODOOOO
oobooobooooooboooooooooboobooboo. boooooooobooboooo
uob,0000000b0000o0oo00oboo0obo0o. ooooo0oobooobo,0bo0o0oon
0000000000000 0DO0000D00. 0000000000 readonly 0O0O,0000
obooooOoboooobooooon.
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0270 0O0O: 000

271 ODUOoooooon

000000,00000000000 (file)D0DOD0O0ODO0OUO0OOO,CDOOOOOOOODOODO
ocoooooo0o.oooooooooboooooooooboo,b0bb000o0oDbOoOoooboboo
ocoooooo,0o000oooooooobooogooooogooo.
oofdooopoooooOooooooooSOoooOoUUooooooOoooo,ooooooo
AOOzOO,00,00000000 . O0000O0O0opooooOo oSooooooooo
ocoooooooooooo. bObbooO0,0o0000000,000000DODO0O0ODOO0ODDO
oooooogoooo.
ocooopoooooOoooooOoOoooooOoUooooodoooDo.oogg,cogoooo
O, hoge.c OO test.c 00OOO0OOO,00000 Asir 0000000, hoge.rr OO
test.rr O00O0O0 .xrr00000000.0000 rO Risa r0O00O.

CP/M80, MSDOS O [80000]0000 [30000]0000000D0O0ODO (830000
000)000000000000000O000D,000000000000DO0D0O0O0OUOO
OO0000.0000 WindowsOO,0000000D00O hoge.txt OO 1letter.txt OO0
OO000O00DO0O000O00,00 vxt 00 30000000000000. 00 Windows 00O
HTML OOOOUO hoge.htm OO index.htm 00000000000, 00 htmDO 83000
O00D0O00. 000 WindowsUOO,O00D00OO0OO0DOO0OO0O00ODOOOS83000000000
gbooooobooboooo.s3bobooooobobobooooobobo. bobooooo
ooooooo,s30bbooboboooboboooobo. 0bo0obob0boob0 dir0DOobooon
oo0oooooooopooooooo.

272 OUU0O0OoOobobobuooooobobbouooooon

(Windows| 000 0000000000000000000. 000 MSDOSOOOOD 000
00000000000000,dir000000000. 000000000000 ¢d0000
oooo.

[Unix| 00000 1s 000000000, D00000000000 cd00000000. 1s
-1aR 0,00000000000000000000000000000 (10 long, a0 all, R O

recursive).

273 0O0OO0OOOODOO

o000 100b0000ob0obobo0oooobobob. UnixO 1sO000O0O0oOooDOOobDOO
gbobooboo,1oo0obo0booobobooobooboooboobooooobooobooboooon
oboo.boboo,booocooobooboboooooobobooboooboo. obooooon



266 go2r0 O0:000

O0o00o0o0oooOoDOoDbOoDb. Windows DOOOOODOODOD. DOODOOOOOODOOO
000OO00DO00bbOoOO00bO0o0bOOo0b0bOOo0bDO0bOOOobObOOOoOOOooDOog Macintosh
goo0odoOdo0oooOOooOooooooboooooboooooOooog.
0000000000000000000000000 (directory) 000. 00,0000000
ooooboooog.
00db0oobO0o0b0o0b00obO0b0bO0O. b00000 nogel.txt, hoge2.txt, foo.rr, esc.rr
OO000000.000000D00000 text OO0 prog0000O00O0DODOOOODODODOO
O00000D0000. text0OODOO,prog0 00000 O0O0OOODOOOODODOODO.

Unix MSDOSOODOOO OoooOoooooooo
bash$ mkdir text C> mkdir text
bash$ mkdir prog C> mkdir prog
bash$ cp hogel.txt text C> copy hogel.txt text
bash$ cp hoge2.txt text C> copy hoge2.txt text
bash$ cp foo.rr prog C> copy foo.rr prog
bash$ cp esc.rr prog C> copy esc.rr prog
bash$ rm hogel.txt hoge2.txt C> del hogel.txt hoge2.txt
foo.rr esc.rr foo.rr esc.rr

mkdir 00 00000O0O0OO0OOO0OO0OO0OOCOO. 0000000000 0bOo00bOo0oao,o
gbooobOoboooooboboooboobooo. bobooobooboooobooooboobo.

text -——————- hogel.txt
[ ___ hoge2.txt

prog —-—----- foo.rr
P esc.rr

gboobuooboobobboaoboabaoobo. obgad

bash$ mkdir prog/asirprog C> mkdir progl asirprog
bash$ cp prog/esc.rr prog/asirprog C> copy proglesc.rr progl]
asirprog

000000000000 asirprogl prog 00O O00OOO0O. OO0OOO0OOO0OOOODOOOO
goooooobao.

text --——----- hogel.txt
[ ___ hoge2.txt
prog ——-—---- foo.rr



274, 00O0OOO 267

obooooO,00b00o0oboobooooboooo. boboooboooobobooooOoobooon
ooooooobooogooboo.

0000000000000000000000000000 (full path name) D000 . text,
progUO0O0O0OO0O00O0O0O0O00ODOO0O0CODOOO. esc.rr 0000000 unix OO

/prog/esc.rr

O00. esc.rr 000000 Windows (MSDOS) OO

O progl esc.rr

O00.000 /70 00,00000000000000.00,Asird load0000000O0O0O0
00 Unix 00 Windows (MSDOS) OO / 0OO0OOO.
gooobbboooooobobbooooobbboooUbL.Dobbbobo,0ooUb o
00000000000,000 0000000000 (current directory) 000O. 0OO0OOOODO
0000000000000 00000000000 cd (change directory) 00O .

cd OOOOOOO
doodoooboooooooooo,
cd ..

00000000000000000. Unix 00 pwd (print working directory) 00000000

000ooO0ooo0. MSDOSOO ca0000000C000O0000000. 000000800/ 0

oo0000oo,0000000000000000000C0O0. 0000,0000000000

Oprog0000O0. 0000 esc.rr O /prog/esc.rr OO0 OOOOOO.
o0o0ooo0o0ooo0o00obo. 000000000 o0o

rmdir OO0O00O00O0O0

goo.

274 0OUOGOGQOU

Windows (MSDOS) 000000000000 DOO0O0O0O0O0OODOOO0O0OOO. 00000
OO0 pCO0O,A00000 (D0OO0)0DO00DOOOOOOOOOO,cO00O0OO0OOODOOOODO
ooocooobobo.0ooboobooboooo,on0o

ooooo:
oo0.00oooooboooooobooooooboooooo,
C:Uproglesc.rr

0O00. 00000000000000000000000000. 0000000000000
oo,



268 go2r0 O0:000

C:[0 Windows>

obooooOob,b000 Dboobobooob cobooobobooobO0bOOwindows ODOOOOO
goo0.bo0oooboboobooboob A0Ooogoooo

A:

goooboooog.

275 0O0O0OObOOOOobbOOoOoobooor

MicroEmacs 0 Emacs OO0 00000, 000000000 O0O00ODO0OO0O0OOODO0ODOO0OO
gboooboobooogoboo.
Ub0o00b0O000000b000d nege.rr 0000000000, 00000D0000

C:0WindowsO O OO OO0 Ohoge.rr

gboooooboooooag.
MicroEmacs OO, 00000000000 OCOO0OOOOOO. ODO00O0O0OO0O0O0O0O0O0O00OO0
ooooobooboooobogoo,boboooobooo

A:00A:hoge.rr

gboboobooboa,oboobbg a-bobbooboobbobbooboob,bad
gb A: 000000000,

00 27.1 (05) U0O0O0OOOOO0OO0O0OO0OODOUOO0OOUODOOOOOOOOOOOODOOOOO
goo.

27.6 Qand A



27.6. Qand A

-- zsh -> /etc/alternatives/zsh

| |-- XF86Config

|-- Xloadimage

|-- Xmodmap

|-- Xresources

| I-- XLock

| |-- kterm

| |-- tetex-base

| |-- xbase-clients

| |-- xfree86-common

I ‘-- xterm

|-- Xserver

|-- Xsession

|-- Xsession.options

|-- fonts

I 1-- 100dpi

| | ‘-- xfonts-100dpi.alias
I 1-- twm

| | ‘-- system.twmrc-menu
| |-- xfs

| | |-- config

I | ‘-- xfs.options

I |-- xinit

| I ‘-- xinitrc

| -- xserver

| ¢-- SecurityPolicy

|-- bootmisc.sh
|-- canna

-- inittab

|-- network

| |-- interfaces

| |-- options

| ‘-~ spoof-protect
|-- networks

|-- nsswitch.conf

passwd

rc.boot

|-- rc0.d

| I-- Kiicron -> ../init.d/cron

| 1-- Ki2kerneld -> ../init.d/kerneld

|-~ OpenXM

I I--cvs

I | |-- Entries
|| |-- Entries.Log
| | 1-- Repository

|-- cpp -> /usr/bin/cpp

|-- 1d-2.1.3.s0

|-- 1d-linux.so.1 -> ld-linux.so.1.9.11
|-- 1d-linux.so.1.9.11

|-- 1d-linux.so.2 -> 1d-2.1.3.so0

|-- 1d.so

| |-- boot -> /usr/doc/qmail/examples/boot
| |-- control -> /etc/qmail

| |-- doc -> /usr/doc/qmail

I |-- queue -> /var/spool/qmail

| -- users -> /etc/qmail/users

|
|

|-- atd.pid

269

Risa/Asir 000 O0O0O00ODO : Debian GNU Linux 0 /0000000 tree000. 00000
0000000000 /bin/ae, /bin/arch, /bin/bash (000 bash 00O O00O0O), /bin/cat,

/bin/chgrp, /bin/chmod, ..., /etc/X11/XF86Config (X window 0000000 D DOONO),

/etc/Xloadimage, ...
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0280 0O0O: 000 CDOOOO

28.1 CDhOOO

00 CDO0O0UO0OO0D000O00 Risa/Asir 000 OpenXM O Risa/Asir (OpenXM/Risa/Asir)
goo.

28.1.1 asirgui OO0

1. 0000000 DOooooOo0obD O OoOooooOooOooO,0D0000 CDROM ODOO
gooooooog.

2.CDROM OOO0O00D0DO asir-book DO DODOOOOODDOOO.

3. 0000 asir-book 00 U0DO0DU0 asir J00000 UDO0OO bin 0000 (binary, O
O0000o0o0U0oo0oO0)oooooooooooo.

4. 0000 bin 0 asirgui.exe (000 asirgui) 00000, asirgui 00000

O0: 000 WindowsOOODOOOODOODO .exed .comU.bat 00000 O0OO.

obooobooooboooooa.

28.1.2 Meadow 0000000 (Windows)

Windows OO0 emacs 000 Meadow OO0 O0O0O asir-book OO0, 0000 Meadow OO O.
0000000000000, Meadow OO OOOOOODO.

28.1.3 0OO0O0OOOOO
1. asir-book[d index.html OO0 OO OOO0OODOO, HTML OO Asir00000O00O00OO.

2. Asir 00000000 openxm-head.tar.gzO0UOOO00OO0O. OO0 wnixtar 0000000,
gzip0OODOODOODOO. WindowsODOODO, 000000000000, tar U gunzip
O0OO0D0O0O. O00O0O0D,0000000000D00000 nttp://www.vector.co. jp
000 tar, gunzip DO OO0O0O00O0O0O0ODO0O.

3. asir-bookUProg DU U D UODODO, 000000000 O0ODOOODOODODDOO.



272 0280 0O0O:000CDOOOO

28.2 Qand A

28.21 (0OO0O00OO0OO0OOOO0OOOOOOODOOO0

000000000000 ChbOOO0,D0000 asir-book 0O0DOOO0OO0ODOOOOODOO
go0oO0O0OO0O0O &0O000D0O0O0OO0ODODODOODODOOOOOOOOOOOOO0.

ooO,b00o0oo0ooooboooobooobobooobooooboobooDbOoobooDbO
gbooobO.o0ooooo,booboobooooboooobooooboboocoboOoboooaon
0o0000oo0o00. 00ooo00oU00Uoo00,0000000 (Do coooo)Uooo,oo
asir-book OO DOOO0OODOOOOODOODOOOODO.

28.22 ... 0000000O0ODOOOOODOO.
ENGINE OD0O00O00OD0O0O.
00000 ENGINE.EXE 0000 0137:2004037a9 ....

ubobooboooobooboooobo,0boboooooboooooon.



28.2.

Q and A

273

Risa/Asir 000 O0O0OODO : 000000 (Athlon dual)






0290 UO0O: U0odbootdn

29,1 OOUogo

275

Risa/Asir 0000000000000 0O0O0O0DOO,0000000,0000000000

gbobooboooboooobooboobo.obooobooobooo.

1. License Grant:

FUJITSU LABORATORIES LIMITED ("FLL") hereby grants you a limited,
non-exclusive and royalty-free license to use, copy, modify and
redistribute, solely for non-commercial and non-profit purposes, the
computer program, "Risa/Asir" ("SOFTWARE"), subject to the terms and
conditions of this Agreement. For the avoidance of doubt, you acquire
only a limited right to use the SOFTWARE hereunder, and FLL or any
third party developer retains all rights, including but not limited to
copyrights, in and to the SOFTWARE.

2. Restrictions

(1) FLL does not grant you a license in any way for commercial
purposes. You may use the SOFTWARE only for non-commercial and
non-profit purposes only, such as academic, research and internal
business use.

(2) The SOFTWARE is protected by the Copyright Law of Japan and
international copyright treaties. If you make copies of the SOFTWARE,
with or without modification, as permitted hereunder, you shall affix
to all such copies of the SOFTWARE the copyright notice specified
below.

Copyright 1994-2000 FUJITSU LABORATORIES LIMITED
All rights reserved.

(3) An explicit reference to this SOFTWARE and its copyright owner
shall be made on your publication or presentation in any form of the
results obtained by use of the SOFTWARE.

(4) In the event that you modify the SOFTWARE, you shall notify FLL by
e-mail at risa-admin@flab.fujitsu.co.jp

of the detailed specification for such modification or the source code
of the modified part of the SOFTWARE.

3. Third Party’s Software:

Multi-precision floating point number operations (arithmetic,
mathematical function evaluation and many other related functions) of
Risa/Asir are performed by PARI system developed by C. Batut,

D. Bernardi, H. Cohen and M. Olivier. If you use the source code
version of the SOFTWARE, the source code files and related
documentation of PARI are not provided by FLL but are made available
at ftp://megrez.ceremab.u-bordeaux.fr/pub/pari"

If you have questions regarding PARI, please contact
pari@ceremab.u-bordeaux.fr

4. Disclaimer of warranty:
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THE SOFTWARE IS PROVIDED AS IS WITHOUT ANY WARRANTY OF ANY KIND. FLL
MAKES ABSOLUTELY NO WARRANTIES, EXPRESSED, IMPLIED OR STATUTORY, AND
EXPRESSLY DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF THIRD PARTIES’
RIGHTS. NO FLL DEALER, AGENT, EMPLOYEES IS AUTHORIZED TO MAKE ANY
MODIFICATIONS, EXTENSIONS, OR ADDITIONS TO THIS WARRANTY.

5. Limitation of Liability:

1. UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY, TORT, CONTRACT,
OR OTHERWISE, SHALL FLL BE LIABLE TO YOU OR ANY OTHER PERSON FOR ANY
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE OR CONSEQUENTIAL
DAMAGES OF ANY CHARACTER, INCLUDING, WITHOUT LIMITATION, DAMAGES
ARISING OUT OF OR RELATING TO THE SOFTWARE OR THIS AGREEMENT, DAMAGES
FOR LOSS OF GOODWILL, WORK STOPPAGE, OR LOSS OF DATA, OR FOR ANY
DAMAGES, EVEN IF FLL SHALL HAVE BEEN INFORMED OF THE POSSIBILITY OF
SUCH DAMAGES, OR FOR ANY CLAIM BY ANY OTHER PARTY. 2. EVEN IF A PART
OF THE SOFTWARE HAS BEEN DEVELOPED BY A THIRD PARTY, THE THIRD PARTY
DEVELOPER SHALL HAVE NO LIABILITY IN CONNECTION WITH THE USE,
PERFORMANCE OR NON-PERFORMANCE OF THE SOFTWARE.

6. Equitable Relief

You agree that your breach of the terms and conditions hereof may
cause FLL irreparable harm for which there may be no adequate remedy
at law, and FLL may therefore seek equitable relief.

7. Miscellaneous

1. You shall comply with all export controls laws and regulations in
your country or in other countries which may be applied in connection
with the SOFTWARE.

2. Use, duplication or disclosure of the SOFTWARE by the U.S
Government is subject to restrictions set forth in subparagraph (a)
through (b) of the Commercial Computer- Restricted Rights clause at
FAR 52.227-19 when applicable, or in subparagraphs (c)(1) and (2) of
the Rights in Technical Data and Computer Software clause at DFAR
252.227-7013, and in similar clauses in the NASA FAR

Supplement. Contractor/manufacturer is FUJITSU LABORATORIES LIMITED,
4-1-1 Kamikodanaka Nakaharaku Kawasaki 211-8588, Japan.
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Risa/Asir 00000,0000000 webOOOOOO
http://risa.cs.ehime-u.ac. jp

gbooboooobooobgooboooban.
000000000 Risa/Asir 00 0000000000000 DOOO Risa/Asir Kobe Distri-
bution 000. 000000000 WindowsOOO OO (DO00OOOO)O,

http://www.math.kobe-u.ac.jp/Asir/index.html
O000000000. Asircontrib00000,0X 00000000, OpenXM/Risa/Asir O

http://www.openxm. org
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ooo
http://www.math.kobe-u.ac. jp/0OpenXM

ooooOoOoOO0O0.ocoo0000O000, CVSweb 0000 OpenXM_Contrib2/asir2000 OO
O00000000oOooOO0O0O0o0OoooooOoOoOoO0. o0 CVSwebOOOO,STABLEOOODO
00000,0000000000,HEADOOOCOOOOOOO, 0000000000 Risa/Asir
OOo0oOo0oO0ooOoOobD. 0o0,000D0000 OpenXMOOOOO,00000000000
gbooooooooooboooooa.

ooooooog,openXMOOOOOOODODODOO,

ftp://ftp.math.kobe-u.ac. jp/pub/OpenXM/Head/

gboooobobo,mixOO0O0OO0O0OO0O0ODOOOOOOOOOO,000000000,000A0
O000000,000wmixO00000000,O0penXMOO Asir000000OOO0CODOO. O
gooo,00gbooocooboboboobooooooooo.

cd OpenXM/src

make configure

make install-asir install-asir-doc
cd ../rc

make install

oo,

cd ../rc

make install

O root 00O0O0O0O0O00DO0O0OO. /usr/local/bin OO0, Asir 0000000000000
ooooooooooooooo.

OpenXM OO0OOO0COO0O,pari OO00OO0ODOOOOOCODOODOOODOOOODOOODOO
O, make 0OOOOOO. OO,000000 OpenXM/src OO0 make install OO0, Asir
000000 OpenXM O0O00O0OOOOOOOODOO,000000. OpenXM OO, 0000O
OpenXM 000000 O0OODOOODOOOOD,0D0Q000 AsrOOOOODOOOODOOOO,
OpenXM_contrib2/asir2000 OO0 INSTALLOOO,Asir 000000000 OOO.

0 O, Omoikane Debian GNU Linux ( http://www.omoikane.co.jp) 0 math distribution CD
OO0 Risa/Asir 0000000000 0OO0O. MakeOOOOODOO,000000000000
ocoooooog.

0000 Risa/Asir 0 cvsup 00 000000000000, 00000000000000000
OpenXM/doc/Papers/rims2000.tex 00 O O cvsup O supfile OpenXM/misc/openxm-cvs-supfile
ooooooooon.
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http://www.math.kobe-u.ac.jp/OpenXM/1.2.1/doc/asir2000/html-jp/man_toc.html
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0 OpenXM 1.21 000000 Asir 00000000
00,00,00 : Asir User’s Manual.

O HTMLOOOOOOOO. DO0O0OO0OO0DOO0OO0DbO0O0000 OpenXM/src/asir-doc 00000
OO0 texinfoOOOOODO. PSO,dvi00000000O OpenXMOOOOOOODOOODOOOO
oo.

1.2.1 0 OpenXM O Asir-contrib 000000000000,

http://wuw.math.kobe-u.ac.jp/0OpenXM/1.2.1/doc/asir-contrib/html-ja/cman-ja_toc.html

goo.
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“Risa/Asir 000” 00000000000OO0,00000000000000O00O0. 00000
oboooboo,obooocooboobooog.
goo:

O0000,0000 O: Risa/Asir 100,2010 (0000000
http://www.math.kobe-u.ac.jp/Asir/index-ja.html 00O 0O)

goo:

O0000,0000 O: Risa/Asir 000, 2010
Risa/Asir 0000 (00)00000000O0DOO.
http://wuw.math.kobe-u.ac.jp/Asir/index-ja.html 00O PDF, PSOO000O00O0. 00,00
ooo.
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