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010 Asir 000

0000000000000000000, Risa/Asir D000, 000000000000. O
boboooocooooooooobob,0b00o0obocoooooboooboobob. boboo, oo
obooooOoboooooboooo,0o002,30000000000.

1.1  login, logout, 0000 (unix O)

UNIXOOOOOOOOOO legin (D0ODOO0OOOOO0OOOOO,logouwt DO0OOOODOO.
goooo,b0ooooo:

1. 000ooooboooobO.cobooboobooooobobooooobon.

.[ALT |ODOD [sHIFT|OOO[CIRL |0000000000000000000000000

000.00000000000000000000. OO0 [SHIFT|000000000000

000000 [sHFTMO00 | 00000000, akt 00, ctrl 000000000000.
.[sHIFTHa] 00DODDOOOO ACDOOOOO.

.[Bs]oD [pEL|DDDOODOOODOOOOOOOOOOO.

[\]

w

S

ot

.[SPACE|00D0O0ODODODODODONODODOOO.O0DDODDOOONONONOD.(0OC0OCOCOOO 20H)

[’](oooooooo)o [ ](@ooooo0)00000000.000000.00,0
000000000000 0(0000 o00000000000.

[=p}

. 0o00ob0obo0ooooboooboon.

() OO0OO0: D000OO00,00000000000O0000OOO0OOUOOOOOO. O
oboooooobooboooog.

(b OOODO:00,000000,00000,0000000000C00. 0000000
goooooooo.

(¢ JOD0OO0OUOOUOOOOOOOO,open(I0000O0O)000O00OO0OODO. OO0
goooboooobooboboboob.ooboboobooboobobooobo
gbooobooobooobooboo.booooboooobooobooobO.cooboobooo
obooooobooobooobooobo.oboooooooboooooooooboooon
goboobooaobooobood.

OO0 1.1 loginO0O logout 00 O0O-0000D00COOODO.

00 1.2 WebOOUODO (firefox 00) 000000000000 O-000O.
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00 1.3 WebODOODO (firefox 00)00000 Risa/Asir 00000000000 O0OOOOO
OO0OD0.00000000DO000000, http://www.openxm.org OJOOO, More documents
o000, 000000 Asir manual in Japanese and html 00 0000000000000
ocoooooooo.

0014 Q0O0O0O0ODOOOOODOO?OO0ODOOOCOOUOOOOOOOODOOOOY

1.2 logon, logoff, 0 00O (Windows [)

0000000000 wix 00000. Windows 0000000000000 O00O0O0O0O0O
00,00000000000000. Windows0OOOOOOOOODO,00000000000
0000000000000C000000,000000000000000000000. “000
Windows” 00 0000000000000 00000. OO0000,00000000 Windows
OOo00000000000,00000.

ooooo,

1. 00000000 0ooooooooooon,

2. 0000D0DOo0o0oOooooooooo,

3. 000d00O0b0DOOoDoDOoooooobooooDoooboooog,
4. 000000O00ODOOO0OODOOOO,

5. J00D00OO0OD0ODOOO,

6. Windows 00O 00O,

7. CODROM OOO,00000040,

O00000000,Asr 0000000000. 00000000OCOO0ODOO0O0000000O
gooobooooooon.

1.3 Risa/Asir 000000000000

Unix 000 Risa/Asir 000000 kterm O xterm 000 00000000000 Emacs
ob0oo00O0b0o00,esirgooon.

bash-2.03  asir

000 bash-2.0380,000000000 (D0O0O0OO0O0O)00000000O0OOOOOOOOO
oooooUoo.0ooo % (Cc-oOoo0o0o0o0)000o0O0o0O0O0D00O0.0o0,00000
000000000000 fep asir00000O Risa/Asir DO 0O0OO.
Windows 000, Risa/Asir 00 0000000000000 0O (DO0OO0OOO)0000OO0OO
00000000 asirgui (Graphical User Inteface O Asir) 00O 00O
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oooooOoo000. 00, asirgui 0 Windows 0000000000000 00000O00O0O
0000000000, UnixO xterm 00 fep 000 Asir 000000000O00O0O00O00OO
Oo000000,Windows 0OO0O00000000O0O0O0O0O0O0OOCOOOOO. OO0 asirgui
000 asir000. asirgui 000000000, 140000.

Risa/Asir 0000000000000 0O0OOO,

[00]

00 asir 00000 (DO0OOOOO)0OOOOO.

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.

[o]

000 Risa/Asir 0000000000 quit; OOO0OO.

00000,00 Asr 0000000000000 0O0DODOOO0.
Asr 0000000000,0000000000.00000000000000000O00O000OA0.
0o 1.1 +,-,%,/,00000000,000,000,00,00.0000,
2% (3+574) ;

000000 23+54)000000000.

[0] 2% (3+574) ;

1256

00 1.2 sin(x), cos(x) OO0OOODOODOOO. epi DOODOOOOODO.
sin(z) 0 cos(x) DO OUODOOOOODO

deval(sin(3.14));

O0000.deval 0 64 bit DOO0O0O00O0OO0O0D0OOO0O. bitOOODOOO0O0 1100000
ooooo.
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(R

0 Asir 00000000, ; (00000)000000000 [RETURN| 00000000, OO
000 [RETURN|0OOO0OO0D0O0OO0O0O0O0O. 00000 00000 ¢ (00D0OD0)O00
000,00000000000.0000000000,1(,1,{,}00000000 Risa/Asir 00
(,)00.[,10 {,}o00000000.

oo 1.3

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

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

OO0 14 Asir 000000 OOODO.

l. 000o0ooobOobooocooobobob. oobo0 x20000,2000000000
ob00ooboO0. 000 20 xx2000.

2. poly ; OO0OO0OO polyOOOQODO.

3. fectr( poly ) 0 poly OO0DOOOODOOOOODOOOOOO.

[0] fctr(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 Gy

v 34+3*xFy "24-3*%x " 2%y +x"3

fctr 0000 21°-10
(z—DY @+ D)@+t a4+ D) @ - e -+ 1)
googooboobobooooooboooboo.

OO0 1.5 plot(f); 0 2000 fOOO0O0O0DOxDOO0000DCOOOODOOOOO
plot(f,[x,0,10]) O0DOOOOO,x0 000 10000000.

0

[1]  plot(sin(x));

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

00 1.6 00000000000000 [CTRLBC] (CO cancel 0 C)000O0D0. 00O
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interrupt ?(q/t/c/d/u/w/7?)
00000000 [RETURN |00 0O00. OO
Abort this computation? (y or n)

00000000 [y] [RETRN]OOOOO. (a/t/c/d/u/w/) 00000000 20000000
ooooooo.

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

(TR o]
interrupt ?(q/t/c/d/u/w/?) u
Abort this computation? (y or n) y

return to toplevel

[1]

ooooooobooobooooobobo. ooogoooobooog. bobooboooooob. ooo
000,00000000000000. Risa/Asir 0000000000000 0OOOOOOOO
obooooooboooooboooooog.

o0 1.7

[0]  Kazu = 5;

5

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

1] Kazu+Hehehe;
x+13

000000000,00000; 0000000, [RETRN|0000000000000000.
0000000 ; [RETURN|O “000000000” 000.

00 1.8 Risa/Asir 00000000000 OOO

2+1/3,

B

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

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

2] AB;

1.33227e-15
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1.33227e-15 0 1.33227 x 107 00000, 2++v3= 2~ 00000000000000000
00000.00000000000,0000000000000000000000000. 0
000 110000.

00000,00000000000000 (3.73205)00000000.000,000 500

gbooobooboobobobobbooboo.boobgoobon

ctrl("real digit", O00)

goooaoo.

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

16

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

3.732050807568877

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

3.732050807568876

od,00dobb s0goboboobobboooobo. obobb,1s0000oUooDbobooo
gooob. ooooobbbbodoo 1bbboboo. bbbob, 165302.42+157.05; UUOOOO
0 165459 UUODOUOO0ODODOOO0ODDOODOOO0ODOODODO,00D0 realdigit 00000
gooboo. oo, ogbooobooobbooobooobobooobboobobooon,
ctrl("double_output",1) OOOOOOOOODODODODODOOOODOOO.

OO0 AscO0O0COCCOOOOOOOOOOOOO,0DDODOOO000O0O0O00OOOOCCOODODRO
obooO0o.000o0oboooobooboooooboboooooboooooa.

1. for (K=O00O0O; K<=O0DOODO; kK++) {00000000OO00OODOODOY}; OOoOOQOOO
O00OCCOOOO0O0OO0OOOO. for 000O0OoOoOoO. “k<=N" 0O,k <NO” 000CCCOO
O.00000,="0000,000 k>NO”O00000000. =000 “K«N” 0O,
“K<NO”DODOOOODO.

2. ++K 0 K+ 0O KO 10O0OOOOOOOO0O0. K
--K 0O K-- 0KO10O0O0OOO0OO0O00400.

K+1 O0O0O0O0O0OO0O0. ooo,

3. ++K 0 X++ 0O KO 100000000000, K
--K 0 K-- 0O0KO1O0OO0O0O0OOoo0O4ooog.

K+1 O0Oooggoo. ood,

4. print( expr ) 0 exprO0O0000.

5. lead("U0000O™; 00D0O0O,00000 Risa/Asir 0000 (DOD0O0O),00000.
00000000000 end$ OO0ODDOOOD. asirgui 00,000000000 “O
O”0o00oooooooooon.

00 1.9 [02] for O00UDOODODDOOD /zOOOUODOOODO.

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)));

)

oood

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) 000 AOODOOOODDOO. print(D00) 0000D0ODO0OO0ODOOO. print(A,0)
000 AQ00000D00O00O0DO, 0000000000000, DO0DOoO0OoDO.000oo,
A=10; print(A,0); print(A+1); OO0ODO0OO0, 1011 000000000, A=10; print(A,0);
print(" ",0);print(A+1); OOOODOO,10 11 000000O0.

Joo0o0oOo,00d00o0bD0000o0U0oUOoUOoDO0O0. OooDboooooo. oo
000,000000000000000o0D00o0o0oo0ooooDoooooOooooon.

0000,00000000 I<2000 I=200000000000. 000 Asird0OO0O
0dod0oooooOo,000dbD00oo0DoU0DoUoOoUooOooDoODoOOooDOoOooDoOooon
(l10000). 00000,

OOoQoQoOoOoQoob0 Asr0000000O0O0O0O,00000D0D000000.

googoog.

00 1.10 [02] Unix OO0 help("fctr"); O0D00O00O0DO0O fctrJ00D00OO0O00ODDOO.
OO0O000 nelp(0OD0); O OOOODODOODODDOODOOOOOOOOO. f1ist(O OOOO
OO000oOoO00oO0oO0ooooO00oobo0oooooOooDD. windows OO, 00000000,
goooboobooobooboobooboon.

goo 1.2

[0] help("fctr");

oooo:
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fctr (POLY)
0 POLY O0OOD0OOOOOOO.

sqfr (POLY)
:: POLY OOOOOODOO.

RETURN
ggd

POLY
gboooboogog

*

OO000o0O0000 poLy DO0ODOOO. “fectr()? OOOODODO,
‘sqfr()’ OOODOOOOO.

*

ooo rmooo,4,foo,0001,...1 0ooog.

* 000 0O 0odb ob-~gob obd pory 0OO0O4OO.

= 000 O, (pOoLYy/ODODO) O, ODOOOO, OOD 6D O 1000
OO0O000O0000D00oOooooog. (Cptozp()? 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%z) *x+9*y " 2-3*z*y+z~2,1] , [3*x+3*y+z,1]]
[2] A=(atb+c+d)"2;

a” 2+ (2%b+2*c+2%d) *a+b”~ 2+ (2% c+2*d) ¥b+c " 2+2*d*c+d "2

[3] fctr(h);

[[1,1], [atbtc+d,2]]

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

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

[5] sqfr(A);

[[1,1], [x+1,1], [-x"2+y~2,2]]

[6] fctr(A);

(01,11, [x+1,1], [-x-y,2], [x-y,2]]

helpUOOOOOOODO,00000 Asir000000O0C00O00COO0OOCOOOOOOO.OOOO
obooooooboooo,0boocoboo,0booooboobooboobooobooooon.
gooo,0b00b00 ooogoobooo.

Asir 0000000 WebDODOOOOD asirgui 000000000000 OODOOOOODO.
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oo:
Asir 00000O0ODOO0O00O0OO0ODOOOODODDODOUOOOODODOOODO. Dooo, OpenXM OO
Risa/Asir 00 000000000000 0ODOO. OO Risa/Asir O OpenXM/Risa/Asir 00 0.

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.openxzm.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]

00000, 000000000 [873] D000, 0000000000000OD0 Asir00D0OO
O00000000000. OpenXM/Risa/Asir D00, Asir Contrib 0000000000000
O00,0000 83000000, AsirContrib0 000000, 0000,TeXO000CO00ODO
oboooooboooooobooon.

OO0 Asir 0000000000 20000. 00000, version number O 20001200 00O O
gboboobOoboooooboboooobooboooooo.

1. Head branch OO QO QOO0

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

1.4 Asirgui (Windows )

Windows OO, 000000000, asirgui OO00OODO

obobooooooboooboobo.ooboooobooooooooooooooooobooOoon
00000,0000000000000 Asr0000000000O0,000000000000
googoog.

1.[~]ooo [creuMf] : 0OODODODODODOO.
2.|-|oo0 [crRLpp] : DODODOODOOODDO.
3.[+ |ooo [emLlp] : DODOODOOOODDD.
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4.[v |ooo [crRLM@] : 000ODOOODOOODODOOOOOO0O0.
.[cTRLMa) : DODDOOOOOOOO.
.[cTRL}Me] : DODDDOOODODOO.
.[ctRLd] : DODODODODODODODOOOO.

.[ctRLMx] : DODDDODODDODOODOOOODO.

9. \+|[oDO|:|00D|0oDDOOODO0,0000000000.

(V21

=2

EN|

co

10.E:DDDDDDDDDDD.

000000000000000000000000,000000000000000000, 0
000000000000,0000000000,0000000000000000.00,00
000000000000,0000000000. [CTRL}p], [cTRLM@],[!|DDO0ODOD
00000,00000000000000000.00000,000000000000000
0000,00000000000000.

1.5 000000D00ODOOO0O0D0OOCOO (unix O)

O00000b000b00000,lecad000000O0O00OOCOO. 20000000000 emacs
000 Risa/Asir 0000000000 (0 1.1000). 0000000000000 DOODODOO
gooo,00 1,2,300000000000000000000000OD0O.

1. 0000 emacs HO OO OOOO,
2.emacs HO0DOO0ODO,0000000000D0D0ODO.
3. Risa/Asir 00 load DO DO.

00000000 CO JavaOOOOOOOOOOOO,TeXOOOODOOOOOO0O0,00000
gooooooao.

U000 emacs 00000000000 20000000000, 000000000. Emacs
oboobooboooooboooobooooDoDbOoD. Emacs Lisp OO0 O0DOOO0OOOOOOO, O
oboooobooobooboobooboo. 000 emacs 00000 ODOODOOODOODO,
gobooooboooobo,0oboooooobooobooooboo,boooboooboooboooon. o
Oemacs OO0DO0OO0OO0O0OO0O0OOOOOOOOOOOOODODOO viOOO. OO0OOO0OODOOO
oooobooboooboobobobooooboo yviboooooo.

O000000,Emacs 0000000000000 0O0O0DOO0O0ODODOO emacs0O00D00O
oooo.

U000 1.3 0000 emacs 0O0OOODO. emacs hoge.rr & U0 DOOOODOOO hoge.rr U
00000. 00,000 emacs 00000000, 0000 hoge.xrr 0000 D [CTRL x|
[CTRL }{£| hoge.rr DO OO (open D0 0), 0000 hoge.rr 0D D DD.

bash-2.03$ emacs hoge.rr & RETURN
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I - I ]

orange momo. math. kobe-u, ac. jpi emacs
emacs: Permission denied.
emacs@orange.math sci.kobe-u.ac.jp | moma. miath. kobe-u. ac. ot wd —root | xudtoprm > /t

Buffers Files Tools Edit Search Mule Help T/asiremacs. pom

=,

e aihia. 1)

fotr (276-1);
end$

T ( ~-[
EIFor Information about the (MU ProJect and 1t goals,

. 00014590 (i 001 4sec)
[204] Toad(”. fhoge. rr7)s

0. 000922sec (0. 01219sec)
8. 88—05580 (7. T96e-05sec)

0 00054639c o, 02337
[0, 1, D1, 1], Dk ] L2t 1, I8, 1]]
0. 0005 755210, 02609 sec
0. 000169sec (0. 0001619sec)
[200] quit:
momo. math. kobe-u. ac. jp: asir -norc
This is Risa/Asir, Yersion 20020815 (Kobe Distribution).
Copvright (C) 19942000, all rights reserved, FUJITSU LABORATCRIES LIMITED.
Copyright 2000, 2001, Rlsa/ﬁsw committers, http:/ ww. operxm. org/.

.1 (alphah) copymght 2001, H-J. Boehm, &. J. Demers, Xerox, SGI, HP.
PERI 2.2.1(alpha), copvright (G) 2000,

. Batut, K. Belabas, D. Berrardi, H. Cohen and M. Olivier.
load(”. /hoge. rr”);

w11, Dot 1], [ 21, 11]

O 1.1: Asir 0 emacs

Emacs OO0O0OOOO.

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

end$

00000000,0000 |[CTRLpx] [CTRLYs] 000000000, 00 Asir 000, load
oooooooo.

bash-2.03% asir

Asir 00000000

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

1

1256

0.00159265

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

000000 10 lead0000D0O0OO0O,00000 10000.

O0,emacs 00000000 ¢ OOOOOOOOOOOOOOOOOOOOOOOY

UNIXO,000000000000000D000ODO00DODOO0ODOOOOOO osgooo.
ocoooooooo,cpUu0bOOO0O0DOOOO0,0000O0DO00O0ODOOD0OODODOOOODO
000,UNIXO,00000000 (DO0O0)0O00O0O0000 (OO0 1000 O0)O00O0OO
gbO,000000b00b00b0oboboobooooo,0ob0ob0oboboboooo. 0boobooo
obooooobo,bo00obooboboooboooooboobooooobooooooboobo. ooboooon
UNIXO,0000000ooboooboooobooogooon.

gbO,0000000b000000000b000,00b0000000O000O00OO0ODOODOO
obooooOobooooo.0ooobooboooooboboooooboooooa,

bash-2.03% emacs ‘

Ub00O0,emacs U0 000000, 0000000000000000. 00000000000
gb,g0booaboobooboabooabodaboo, oboobooboobaabooaobooad
gb.d00b0dboobobolb emaes 00000000 0. 000, 0emacs DO0OOOODOOO
goooobooboooo.oooog,

bash-2.03% emacs & ‘

oooooo,
[1] 60582 &

00000000000000000000000000.000,00000000000000
0 emacs 00000000000000000000000000.0000 Oencas 00000
000000000000000.
0000000000000000000000000000.000000000000000
00000000000, [cTRL+{z]000000,00000000000000000,000
000000000.0000 b 000000000000000000000000

EE

[1]+ Stopped  emacs

bash-2.03% bg

[1][+ Stopped emacs &
bash-2.03%
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1.6 0000000000 OO0O0O0O0OO (Windows )

Windows 0000000000 OODOO0OO0ODO0OOOODOODOO. 0000, Windows OO0
000 (notepad) 00O 0OOO0OO. 00D0ODOOOOOOOOODOOOOOOOOODOOOOOO
OO000O0000O0O000000b0. 0000, Windows OO emacs 0O0O00OO00O0OO. O0OOO

0 windows 0 emacs 0 meadow O 0O0O.

OO 1.5 http://www.google.com 0 meadow 00O O0O0O0O0O0O0O000O0O00COO, meadow
0000ooo0,00000000.

oooo,000
0000 - (0000)00000 00000

O00O0000. (asirgui 00O shell("notepad"); 0O O0OO0OUOO0OOOO. OOOOOOOO
0,0000000000,

uood 00000000

gbog.obodbobooboboboobobob,obobooboboboooboboboa.
wix 00, 0000000000 (00000)000000 lead000U00D0ODOOOODOOO

O. Windows 000, load 00000000000 COO00O00O0D,lcad00000D0D0OOOO

obooooOoboooooboboonoong, asirgui O

gobdg —-00

obooooo,obo0oboooooboboooog.

00 1.11 Asir 0000000000000000000000,00000,00000000
0oo. (0 1.2).

OO0 1.6 Windows 000 asirgui OOOOO0O0O0OCCOCCOCOlogdOOOO0,Asir0000O
OO00000D00O0OO000O00DO. 0DO00D Asir000DO,log00000O0DOOODDOO
ooooooobooog.

1.7 O0: Asir00000000C00OO0O0O0OOO
1.71 000O0000D0O0O0O0O0OO0

Unix 000 .asirrc O

load("glib")$
end$

gbobooooo,boooobobooobob glivp0O00oooon.

Windows 0000000 HOME O0OO00O0O0C0DOOODOOOOQO .asirrcO load("glib")$ O
000000,000000000000 ¢glib000000,Asir000000000 (get_rootdir();
O00000000000)00000 .asirrc0000000O0OOCOOO.
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. RE B T
= [det hel [of)

print("Hello, world.”);

endf

FrANGERT | Sne =] -~ £F B~

pdt Hlato o8] gbibook (] icurve-22
tip & =505]n ] hello 'k
1dkyomburtan  Hlaro hello ] letter-1
2-12 ] asir2000 ] history H]tanto

3 B asiremacs [#]ht2

L) a & Fileoom ko

Z77 M (s | FR{ ) |

i Fr{ LIAEEET P Sl
AME REE REM W I 3 R ST v

=|d|
This is Risa/fsir, VYersion 20020902 (Kobe Distribution).
Copyright (C) 1994-2000, all rights reserved, FUIITSU LABORATORIES LIMITED.
Copyrisht 2000,2001, Risa/dsir committers, htte:/Aws. orerxn.ors/.
GC 6.1(alphab) copyright 2001, H-J. Boehm, A. J. Demers, Xerox, SGI, HP.
PART 2.2 1(alpha), copwright (C) 2000,
C. Batut, K. Belabas, D. Bernardi, H. Cohen and M. Olivier.
1]

5
| HeapSize 262144Byies P

¥ A Be
||@5 Main - Asivzo e

st | € 5 1 || Eoveon | Gpets - stt

O 1.2: Asir 0O OO

1.72 0000

OO0000000ooo00oDOo00bo0o0o00oD. 0000000000 (debug) DOODDO
oboooobooo. cooboobooobooboobooboobooooboo,oboo0baon

DDDDDD.

1.73 00000000000 O0O0O0O000O (unix O)

gboboobodoobooobooboooooboooobooboooooboobo.oooo,000b000
Uboob000 risaO00O00O0O0OO0OOOOOO.

bash-2.03% mkdir risa |RETURN| |

OO0 bashODOOOOODD .pashrc OO0ODODOOOODOOO.

Z38 1484
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ASTRLOADPATH=. : $HOME/risa
export ASIRLOADPATH

csh,tesh OO O OODOO0O

setenv ASIRLOADPATH .:$HOME/risa

O .cshre 000O0000. 0000O00DOO bashODDOOOODODO, csh,teshOODDOOO
obobooobooboooooooooooooooboobOob. Oboboobooboobooboooooo,
Asir0000O0O0O0O0OOOODOODODOD risa00000O.

bash-2.03% cd risa RETURN

bash-2.03% emacs test RETURN

risadJ0000000000O00O0CO0OO,000000000000000 (asir00000O0OO
00000000oo0n),00o000oo0oooooooooog.

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

[0] load("test");

1

ASTRLOADPATH O O OO O0OOODOOOOOO,Asr J00D0OOCOOOOO0O0OOODODODOO
ocoooooooo.oboooobooooogoooooooooooo, o/ ODOODOO0O0OO0O00o
00000000000 Risa/Asir D0O00O00O0O0OO. 0000000 load("./hoge.rr")$ O
./ ooopooo.

1.8 cfep/asir (MacOS X 0)0 OOOOOOOOOO

MacOSX O wmix 0O0O0O00000OCOO,0000C00000 13000000000 wnixO
gooobooonD asird0Ooonog.

1.8.1 GUIOOOOOOODOOOOOOOO

“C000DbO0U0D00ODO0000OD000OoU0ODOO0OO0O0’D0DO0O0CO0ODOO0ODOOOoOOOoOn
00.0000000000 — GUI (Graphical User Inteface) 00000000000 0OOOOO
00,197300 Xerox Alto D0 OD0O0OO. OOO0DO0ODODOOOOO 198400 Apple Macintosh
000,00000000000000000000 199500 Windows9 O0000O0O0O. O00O0O
00 GUIDDOODOOoOODOOoO0oOOoooooooooon.

GulO0OO0OO0ODOObOOoooo,000o00oo0ooboooooDooooooooooooon
0J000000. 0000000000000 000D00ooOooOon.
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1. 0000000 “cOo”00bobo0ooooo.
2. 0000000 «DOo”00oDbboOoOoOoboooooo.
3. 0000000 ‘00 Db0O00,00000000000O00O0O00O00DAO.

O0000o0o000DooooooDo,00o0000DoO00. 000ooo0oo0oDooooooog
oodoooooooooooOoooooooooUOUoDOoo,0Do0000DO0. Dogooood
ooooooooo.

cfep/asir 0 GUIOOOOOO asir 0000, wnix 00000000 asir, windows O asir 00
Oo0o0ooooooooooooog.

goooo0ooood0ooooU0oDoOoU0ooUoOOoOOdO. DO, 0Do0000,000D0D0000O
oo0o0oooo0ooooo0oooo00oooO0U0ooOD. 000, 0000Dooooooog
O000,000000000000,0000000000000000000DOO0000000
00000o0ooo0. (GUIOD000U00000o0o0000o0o0oooUoO0DooDooUoOUOoOo
0000000o0ooooooooo.)

MacOSX O wmnix 0000000000, 000000000 13000000000 unixd
00000000 asir0O0OOCODO.

1.8.2 00O

clep/asir (000O0O0)0 000000000000 0O0O0O0O00O0. MacO X11(ODODODOOOO
0/000000000,0000 installdisk 0000000000000 0O0)00000 xterm
ooooooboooon.

bash-3.2$% cd Desktop
bash-3.2% 1s
"ODOODOOOOOOOoOOO. cfep.app OOOOOOOOO .
bash-3.2$% cd cfep.app/OpenXM/rc
bash-3.2% make
"O0ooooooooooooag .
bash-3.2$ 1s
"OoODbhOoodo esir D0O0ooooob. boooooobobboog .
bash-3.2$ cp asir
"O000 ~0D000000. esir 0 ~(OOOOODO) OODOOOOODOOON

00 "xyz” 000000000, bash-3.2¢ 0000000 OD0O0OO (DOOODO)0O,000
oooooooooooo.
1s (list) 00 0000000000000 O0O0O0O0O0O00O0O, cd (change directory) 00000
0000 (folder, directory) 0000000000, ls00000000O0O0OOOOOOOOOO.
0000000000000 000000000000000000000 (D00 GUIL— graph-
ical user interface 000 ), 000000000000 0O0OOO0OOOOOOOOOOOOOOOO
000000.0000000000 command line interface O 0 O .
O00O: cp(copy) DODOODO Desktop 00000000 O0OD0OD0ODOODOODOOOOOOOO
ooooo.
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00o00o0DoOo0ooo. o0o00oo0oDoooo0o,00o0ooooooooooooon
O0.0000 3000000000000 000000000O000. 0000000000 ooad
0000000000000, 0b0d000o0o0o, 0000000000 oDoO0ooOoooOooon
00000000000 DooooDoO. GUIDOOO0OOO0O command line interface 0 0O O O
00000000000 00O00. 000 command line interface 000000000 O0O0ODO0O0O:
() OO0OOUOO0O0OUo0,000000000000000. (2)0000000 command line
inteface 000 GUIDODOODODODODODOOODOOOOOO.

1.8.3 asir 0QO0O0O

X110 ooooboobooooooobooboooob.1s00000 esirdogonog
gooo.

./asir

00000.000 13000000000000.0D0 asirdD00O ./000000ODO0O. asir O
0000000000000 0000000000000. asir0000 -norc 0000 OpenXM
D000 asir ODOOODO.

MacOS X OO emacs 0000000, 00000 emacs 00000000000, 00000
00000 b00b0b00O0ob0obO emacsDOO0ODOO0OOO. 15000000 emacs0O00O0
00ooooooooDOo0o. oooooooooo,GUI0D000DODOOo0oDoooooooon
goooooooooobooooog.

obooooboooooooobobooo,00b0ob0oboovurTrkR0Dooooooon.

emacs 00000000 crbonemacs 000000000 O0O0OOOO0OOOOOOOOO.
ooono:

1.1.30000000,000000 feedback OOOOOODOO.

2. clep/asir D00 O00O0O00O0O command line 0 asir 0000O000. O0O0O0O0OOO
00 abc.rr DO00O00O00O0O0O0ODOOO,

load("./Desktop/abc.rr");

O command line 0 asir 00000000000 OCO. 0000O0OO0O00DOOOO0ODOODO.

d.emacs 0 0000000000000 asirO000000000O0000O00O0DO,lecad00000O0
OO00000O000DOO000DOOO000DD. 000000 feedback OOOODOOOO.

clfep/asir 00000000000 wmix 000000000 asir 0 windows O asir 00000
0 (000000000000 00DOon). 000 windows 00O0OOO0OOO0O0OOOOO,000
0000 meadow 0 sakura OO0 000000 OO0OOOODOO. O0OD0OOOOODODOODOOOOO
god.ooobo wbooboog.
uo:
goobooobobobobooooobobobooobooboboooboboboboo.Doobo
000000000000 00000000 cfep/asir00000.
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for (I=1; I<10; I++) {

shell ("mkdir tmp-tmp-"+rtostr(I));

oboooboooob 9o000obO0 tmp-tmp-1, ..., tmp-tmp-9 DO0OO0O0O0. wnix JOO0O0O
obooooOoboooooboboooooboooooboooo.

rmdir tmp-tmp-[1-9]

1.9 OOoOgd

1.

2.

3.

000 on,of 00 0O0O0O0O0O0O0O0O0O0O0O7?
oSsooooooooooo?

coooooooooooOoooooOooooo?

lshift|00,|cerl|000000O0O?

Uboooboboboobdn, Asir0 lcadJ0O0O0OO0O0OO0OOOO0OOCODOOOO. OOOOO
Oo00O0O0O000O0OODODODOOOOOO0? 00000000 1lcadOOOOOOOO?

Asir book 0 CD OO0

ftp://ftp.math.kobe-u.ac. jp/pub/OpenXM/asir-book/asir-book-ja.tgz OO Prog O
ooooooooooooooooooooOoOoCcooOoOOoUUoUgUUooOn. ooooo
ododOd, cecurve.rr JO0O0OO0OO, main(8); DODOOOOOO (O 12 00003).

Risa/Asir 000 00000 : Happy Hacking Keyboard (PFU HHK Lite)
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020 wnix U0O0O0O00000OO emacs

oo0O0o0ooooObO0o0oo0ooob00ooObO000o0ODbO00bODb00000D. 000 graphical
user interface 00000000000 O0O0O userinterface 000. OO0O0OO00O0O0O0OO0OO
OO0000O000 user interface 00 0O . Windows O Unix O graphical user interface 0 0 00O
OO0 user interface 00O O00O0D0O0O. Unix 00O graphical user interface 0 X window 000 OO
oooooo.

000000 werinterface 1000000000000, 0000000000000000O0O
OO0000D0O0O0O0000D. 000000 wserinterface 00000000 ODOOOOO. 000
ocoooopoooogooOoooo,0oooo0gooopooogoooooo0goooDoooog
ocoooooooboooooboo.

wix 0000000000, 000000000000C00O0O000O000O0OOOO0DODOOO
ooooooooooooOo. 0o, 000000o0o0oooUoUoO,00UoUO0OD 1Jooo
ocoooooo0o0opoooO0.0oooooo0ogoopooOooooo,oo0 2rooo0oooDooo.

21 wixddddoooodoO

1. 000000 (00000)000000000000000000000O00O00. 0000
ocoooooooooOoOOOOOOOOOOOOOOOO.DOOOOOOOOOOOOO
Ooooo0o0ooooooo000. 0000 wmix0O0OOO0O %00 $00vpvash$ 0000
0000000000000, Asir0 [OO0100000000C00O0O0O0O00O. MS-DOS O
000 (command.com) 0 a:0 000000000000 00O0O0O. 000 wix0OOO
ooooooooDoOoDoOO.

2.man 0000000000 O0O0OO0O. D000 man 1s(00,00)000000,1s00
ooooobooog.

3. 000000000000000000000 kterm & OOO0O0. 00000000 Ounix
gooobooooooon.

4. ssh 000000 :0000000DOCOO0OODOD.sshO0000 logmOOOODOOO
oooooooboooo.

5. asir |RETURN|: Asir 0000 0. quit; |RETURN|: Asir 00000,
6. w: 00000O0O0O0OOOOOO legnOOOOOOOOOOOO.

7.1s: 000000000000 0OO0OOO0OOOOOO. (Is: 00,00)1s -1: 0000
gobooobbooooooooooobboobb.1s -tl: 0ooooooooobogoon
Ooooooooooooooooo0. 1s -1 Imre 0000000O0O0O0O0O0DOODO. O
000000000 00O00O0,q(quit)DO0O0OO0OO0O0O0OO.1s -a: . O0O0OOOOO
ooooooboooog.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

020 wixUOOOOOOOOOO emacs

Unix 0000 /0000000.00,WindowsOODODOOOOOOOOOOOO DO OO
O000. Windows J00000O000000O0O0OO0 \ (DOD0OOQOOO0OO)0O00O00.00
goooboooooobogoo,b 2robooog.

mkdir J0O4OO00O0O0 : 000000000000, ecd UOOOOO0O : 00000000
gbobobobobdbidd.cd .. 00000000 oO0bOOD. pwda: UOODOODO
000 (D0oo0oooooo)yooooo.

chmod : O O0DOOO0OODO. chmod ~-w UO0O0O0O0O : O00OO0DOOODOOODO.
chmod 600 0OODO0O0O : J00D0O0O0O0OO0O0OOOOODOOOOOOODOO.

more
cp ODOO0OOO1 gbogb2:00000000000.
m 00000 :0000000.

ps —ax : U0 O0OO0O0O0OO0O0OO0ODOOOCOODOOO. kill -9 000000 : OO0DOOO
oo.

[CTRL}C| : 00 DODODO stop OO.

[CTRLMz] : 0OOODDOO0OOO. kill %%: 000000000000000. fg: OO
00000000000000 (forground D000 OD0).

ping 0000 : OOOO0OOODOOO0DOOOOOOODOOCOOOOODOOODOOOOOn
oo.

telnet 0000 : 0000000000 DOOOOODOOCOOOOOOO.OO00O00O00O0OO
OO0O00D00,telnet DO0OOOOOOOO0O. 0000 sshODOOO.

ftp: ethernet 0000000000000 OOOODO.
passwd OO0 yppasswd : DO ODOOODOO.

last | more : 000 logm OOODOOOOODO.

o 21 0O0000000000C0cO000cOOO00ooooOoooOoo.ooooboooooooooo.

goo 2.1

bash-2.03  1s |Dooooooooo.

hoge.rr memo.txt

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

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

0022 Unix0O00O0D0O0O0OOOOOOO0O0O0OOODDODDODODOO /etcOODOOOOO
O00./etcOUOOmo OOOOOOOOOOODOOOODOO.OOOO Jete/motd OO DOOO
goo.
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ooo 2.2
bash-2.03  1s /etc/mo* \ Jete/mo* 000DO0DO0DOOOOOO.
/etc/modules /etc/modules.conf /etc/motd
/etc/modutils:

Okeep aliases arch om-inst paths setserial

bash-2.03  more /etc/motd | D000 Jete/motd 010D OO0,
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.

gooobbboooooobbobboog.
000000000000000000000000000 (root 0 0O)

00 2.3 UnixOOOOOOO,000000/bin, /usr/bin, /sbin, /usr/local/bin 0000
oooooooo. /pin 000 r0000000ODOOOOODODOOOO.

goo 2.3

bash-2.03  1s /bin/rx | /binr00O000O0DO0DOODO.
/bin/rbash /bin/readlink /bin/rm /bin/rmdir /bin/run-parts

o0 2.1 (000O0)
0000 /etc/hosts, /etc/passwd JOOOOOO0O0 mre OOOODOOODO. Unix OOO
gooooooDoDoOoOODODDO.

00 2.2 (Debian GNU Linux 00, 0000)
0000 /etc/network/interfaces, /etc/init.d/networking 000D O00OODOOOOODO.

00 2.3 (FreeBSD 00, 0000)
0000 Jetc/rc.conf 000000000000 00.

0024 Q0O0O0O0OOOCOOODOOOOOOOOOOOOOOOOOOOODOOOOODOOO
Uobobod0obDOd ping0000. OUODQ0 www.math.kobe-u.ac.jp 000000 ping OO
oo.

ooog 24

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 ttlI=254 time=1.4 ms

+ ping O O
bash-2.03 ping 10.1.123.1 10.1.123.1 O O ping

PING 10.1.123.1 (10.1.123.1): 56 data bytes
gbooo.oooooooao.
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2.2 Emacs

1. emacs 00000 : emacs D00, Emacs 00000, mule, xemacs 00000,
O0: Emacs 0, 00000 wixO,00000000000O00O00OO0O0OOOOOO0OO
O0O00oO0oOoDOo0O00O0d. Windows 00O mule 0 meadow OO OQO0O.

. [cTRLMx] [cTRLM£] DDOOO [RETURN|: OOOOOOOOO.

. [cTRL {x] [CTRL <] : emacs 0O O.
. [cTRLx] [CTRLM{s] :save. DOOOOOOOOO.

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

: Previous, [CTRL{n] : Next. » « 1 | 0000000000000000.

. [CTRL}{d] : delete. 10000000 D0OO0O0. [CTRLMk] : DO0OOO0OO0OO0O0OO

oooog.

.[cTRLl{g) : DO. DDODOOODO.

.+:DDDDDDDDD.DDDDDDDDDDDDDDDDDDDDD.

. [cTRL M sPACE| : DODOODDO. : write to yank buffer. 0000000 (copy).
[CTRL {{y] : yank. 000000000000000000 (paste). [CTRLpw] : 000D

000000000000 000000000o000 (copy).

[\

w

>~

(=]

EN|

o

Ne]

10. [CTRL =) : Undo. 0000”0000 0OOODODO”.

. [cTRLx] [2]: Window D0 DOOO. [CTRL}x] [1]: Window 00D OO D. [CTRL}X]

[o]: other window. 00D D0OO0000DO.

. [esc][x] shell [RETURN]: emacs 00 000000000000,

. [esc][x] goto-line |RETURN 000 : “000” 0000000, asir 0000000000
000000000000 00bO0OD0. 0000 near line 11: parse error OO OO 11
ooooopooooooog.

1

—_

1

[\

1

w

00: asirgui 00000 Emacs J00000000000000000. 0000, [CTRL}£],

[cTRL}{b] 0DDOOOODO0,000000000000. 00 [CIRL}{p] (previous) 00O

0000 Asir 000000000000, UnixOO Asir 00, fep asir 0O Asir 0 OO0O0O,
oboboooobooooobooboooooooboon.

00 25 (02] 10010000000000000000 s1.rr000000 emacsO0000O0O
ob0o00.000000 Asir000000000O0O000.

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 & slir 0000000000000, Save (00).

bash-2.03 asir Asir0QOQO.

This is Risa/Asir, Version ...

0] load("./sl.tx"); | 00000 sLrD000D0.
5050 | print(Re) 0000000,

000000000 [RETURN|000000O00000000,0000000000.0000
00000000,000000000000000000,0000000.0000000000.

00 2.4 (00O0D0)
000 wmix 000000 TgXO0OODOOOOOD000. emacs ] TRXOOOOODOOO0O0OOO
oo.

a>0,b>0000,0000000000.

a;bz\/ﬁ

oboooboooooboobooooooon.

TEXO0ODOOOO0OOoOoOoO.

\documentclass{jarticle}
\begin{document}

$a >0%, $>0$ OO0, DOOOOOOOOO.
$$3 \frac{a+b}{2} \geq \sqrt{ab} $$
ggoooboboooboooooooboobo.
\end{document}
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020 wixOOOOOOODOOOO emacs

Risa/Asir 000 OO0O0OD : Risa/Asir 00000 OO0OO0OOOO.

Risa/Asir 000 OUOO0OO : Risa/Asir 00000 OOOOOOOOOO 2.
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oo

[1] Kernighan, B.W., Pike, R. UNIX 000000000 .1984. 00000000000 0O0O0O
g.
Unix 0000, Unix 0000000000, 000000000.UnixO00O00O0 1969000
oboob00.UnixO0OOO0OODOO,000,00000000000,00000.1983000
O00000000000O00O0O00OD 42BSDO00O0O0O0O0O0O.000 TCP/IPOOOODO
gbood,0obooboooboobooboobboobooobooooooobooooaon
o0oooooooooooo.oo MITOO 19800000000, X Window System 0O
0000.1990 000000, Linux 0 FreeBSD OOODODO0OOOOODO (198400000
00000000 8038000 CPUD ATOODOOOD), 000000000 OODOOOO
o000 wmixO0OO0O0OO0O,00000000000C0O00000O00O00O0OC0O0O0O0O0.00
go0oDo0oOooooOoOoooDooooDoOoOooD pCwix0DO0OO0O0DO.

obob00oonD UnixOOOOOOO,000000000000000,000000000
gobooooooooon.

[2] Unix O Emacs (mule) 00 0000000000000 0O0OO.00000000O0,00000
oboooooooooooboooooboon.
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020 wixUOOOOOOOOOO emacs

TkE0 - 5

Iot

ILE V520 FRA ALH

D TRAINING KIT (TK—80) raueena

[4][5][6][7]
" EI

Risa/Asir 000 00000 : TK80 OO OODODOOOO (3000)
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O30 tUootuood

Risa/Asir 00 0000000000000 O0O0O0O0O0OO0O0OO0OO0O0OOOOOOO. 00O
gbobooboobooboobooooboooobooboo.obooo,b0ooboboooboobooaon
oobooooooooobooobooobooooooo.boobooboooobooooooboooon
goooo,00ogoobooboooboooobooooogooboo,0booboooobooboooo
ooooooooooobooobo.Dbo,0000 TKOODOOOOODOOOODOODODOOOO,
goooo.

3.1 CPU, RAM, DISK

0000 CPU,RAM, DISK, 00 LS, 000000000000 O0OOOO (U0 O0O)000
0.0000000000b00Oo0bOdbdbobooboooOo,00bDb0oboboboobo,booon
00o00oo0oo0ooooooooooooooooooooDg.

031000000,000000000000.0000 000 (0 3.3000),CPU (central
processing unit, 0 3.2 000000),0000000000O0O.

l.cpUO0O00OO0OOODOOODOODOOOOODODOODO. CcPUDODODODUODOODOODOO
gooooobooon.

2.00000000D01000000. 000DOO0OO0OOOOOOOOODOODOOOOOO,
0000,00 1000 (2000)000000OO0.

3. 00000000,400,00,00,000700000,¢10,0007"00000000
ooo00O0000oooO.

O0oo0oooooo0o0o00,0o00000o0 200 800000D000.200 8000 1 byte
oooO.2000 111111110 10000 25 000,00000000000,000 250000
oooooo.

cepUOO00O0OOO0ODOOO0ODOOO0ODOOOODOOO.0ODODOO,100 W0000DOOOO
goooooooooon.

Re = 0%

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

}

print(Re)$

O0O000,00 Re, KOUOOOOOODOOOOODOOOOODOOO. ford00oobooooon,x
0 1000000.0000K=100000000 CpeUDOOODODO for0dopooooooog
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000
1 (K) 0oooo
0 (Re)
0oooooo
10010011
01001111 opU Cooan
11110101
] L] L
| 00 |

031 000,CPU

00000.000000000U0U0UU0OoOUUO,0DD0000,Re0 KODODODDOODO, Re+K
O000,000000 R O000O0D0OO0O0OODODO.KOOD 1000000,0000 K<=100
000000 CpPUDODOOD for 00D0000ODODODOODODOO. OOODODOODODOO
O00000DO0,00000,Red KOOOOODOO,Re+KOOODO, 000000 ReOODO
OO000oooOd0.x000 1000.000000000. 00000000000, ReO00O0O
oooo.

0000000000000 0o0bO0o0ooDbO. CPUD Asr000000O0O0ODOOOODOOOO
OO0.CpPUOOODDOOOO,Asr00000000O0ODODOO0O0O. D0ODODOOOOOODO,O
O Asir0000000,00,00,00000000000.

000 (0000)0 10 000000.000000000DO0OO0. 0000 CcPUOOOOO
O00000. Intel Pentium CPU O 0O, R3000 CPU 00O PowerPC CPUODOOODO CPU OO
O.000000IBMPCOOOODO(0DO0D0)0000O0OO0O0OO, Intel 80386 0 CPUDODODO.
gooobO cepUDOOOODODOODO,ODO0DODOOODODOO.

1. 00000000000 2% 0 8080 CPU.
2. 00000000000 2200 8086 CPU.
3. Intel Pentium CPU O DD ODOOO0O0O0O0O0O0OOOOOOOO 2% 0 8038 CPU.

00000000000,000000000000000000. 00000000000 216
oooo,000 000 2%—-10000.

Intel Pentium OO0 000000, Intel 8080 CPUOOODOOOOODOOOODOODOO,0000
oo cpU ODOOUOO0O0DOOO0ODOOUOUODOOOODOOO.

00000 Risa/Asir 0000O0,2000000000.0000,TK-80000000 [1]0O0
OO0O000 Intel 8080 CPU OO, 000000 1100 1010 O,000000000 000 OOO
oobooob 1600 200000000000 000O,0D0D00DO0O0DDODOODOODOOODO.
ooooooooooooboo0ooooobo0oooooObO0o0oooDoOooO TK-s0OODODOOOO
Oo0oO0.TK-80OOOOOOO0O0oooO,000o0oob00o0ooooooo0ooooobooDoobobo0oo
obooOo.b00oooobooobooobooboooobooboooooon.
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0000000000 20000000000000.0 33(000)00000OO,00000
ooboooboooooobo.ooboooobooo,oboo0ooo0ooobooobooob 2000 100
gooooooob.ooboobooobooooooobooboooboooboo,200000bO0b0OOO
gooooooOoOoOoOo?0o0oOoOQOOOOOOOOOOOODODOOOOOOOOO0.0 100000
Risa/Asir 000 O0O0OO0O0O OO00O0OOOOOOOOOO,00000000000000000
oobooooobooo.0oooobooooboobobo0ooboooooooobobooboo 20000
010 1go0oooog.

3.2 JUooon

00000000oooDOo, 000000, Asr 000000000, 000000000
Oo0oooooooooooooooo.

O0000000000000O0,0000 Apple0000000O (Macintosh O00O) O, Intel
08O CeUODODO,IBMPCOODOODND ODODO NECPC8ODOOODODOODO.

gooo,IBMpPCOO0OD00O0ODOO0ODOOODOODOOOOOODOO.IBMPCOOODOOOO
0000, Intel 8080 (1973 00 ) 0000000000 CPUODODO Z80 (1975 00)00000O
000000 O00OoOO0OooOgooO. D000 198000000 NECS8001, NEC801 OODOODOO
O000.00000000000 Microsoft BasicOOODOO0OOOO CP/M8OUIDIDOOOO
000000000000 (0000)000U000UD0O0. 0000000000000 UODOO
OO000,IBM O, 19810 Intel 8088 CPUODDOOODO IBMPCOOOO ODOO.000ODOOO
0000000, 000000ooooooooo000oooooooooooooooooog.
O0oo0oOoOo IBMPCOOUOOUOOOOO.IBMOOO CP/M8 UODODOODOODOOO
oooo,00000000,CP/MUODOO0OOO,0D00000O0OO0OO0OOOO,00000
000000 MSbOSOOOOOO pPCDOSOOOODOOOOOODOOO. OO0 Windows
000 MSDOSOOO.MSDOSOOOOOOOOoOODoooo,Ce/M80OID0OIODOOOOOO.
0000 MSDOS O Windows 00,0000 command.com D0 000000000 0OOOOO0O.
00oo00o0C00o0o0obOOobDOoDboOo,3000000b00bD0bDOobDOD. oDOoog, .comd .exe
goooboooobog, .hem0 HTMLOODO, .cO CODOODOOODOOO. OO 300
ooooooo. MSDOSOOOOOODOO 800 OO0 30000000.000DoOooo 8.3
o0o0U0o0.00 83000 Ce/M8UUDIUOD.O0DO,0000000O0OOOOOOO,O
O MSDOSOOOOOOOOOOOUOOOOOUOOOO,00(Tyoooooooo.

O0,Asir0 MSDOSOOOUOODO Windows OO0O0O0O0O0,wmix 00000000 O0ODOO
000000D000. mix O0ODODOODOODOOODOOOO0OO0ODOODOODOO,199 0000000,
Linux O FreeBSD OO0 D0OD0OODOO0O0O unix O IBM PCOODOO Macintosh 0OOOO0OOO
O0.00000 wmix0D,0000000000,00000000D00000000DODOOO00O0
O00000. Asir 0000000000 wixO0O0O0O FreeBSD OOOOOOOO. OOOO
wix 0, 0000000000000 000O000OC0ODO0ODOO0O0OOd.

3.3 2000 1600

gbobobooboo 200000. 00000000, 00000000DO0ODOOCODOODODODOO.
gbooobOoboooobobooooob,boboooooa.
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2000 800000 1byteO0OO. 000O00O0ODODO 1byte000OO0OO0DOO. 20000
010 200000000000000. 2000 1000000000O0O00OO.

0000
0001
0010
0011
0100
0101
0110
0111
1000

0 g O U W N = O

anan—1---ap,a; €{0,1} 00000 2000 1000000000,
ONES
k=0

O0000.0000,200 11010,284+22+200000.
200000000000000000,000000 160000000000.1600 200
200 800000000000 O0DOODO. 160000

0,1,23,4,56,7,89 A,B,C,DE,F

O le00000D00OOO0O0DDOO. A0 10000 10,BO 10000 11,CO 10000 12,D
0100013, E0 10000 14,F0O 10000 1500000.00000,200,1600, 10
oooooobooooooon.

0000 | 0| O 10000 | 10 | 16
0001 | 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
o111 | 7| 7 10111 | 17 | 23
1000 | 8 | 8 11000 | 18 | 24
10011 9| 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 HOOOOOODOOODOO. OO0 AOOD FOOOOOOOOOOOO. 0000
0x1E, Oxle, 1IEH, 1leH 0000 16000 1EDDD. anan_1---ap, a; € {0,1,...,F} 00000



34. 00000 39
6000 1000000000,

Zak16k

k=0

OO00OD0. 000 «; 00xADDODODO 10,0; 0 0xBOOOO 11,000000.2000 1600
gooooooooooo.

o0 3100 160000 1000,200000. 0xFF, 0x100, OxFFFF, 0x10000, 0x81.
b0 3.21600000000000000.

gbooooooobo 2000000000000 00O00DOO0DOOOOOOOOODOODOO
O00000000. 0000 pari(sqrt,n) 00000, n000000000O0DO0DDOCODOOO.
oo, bbbibdouduibi eval OO setprec OO

00 3.1 2+V30 ;- 00000 Asr 000000000,

[346] 2+pari(sqrt,3);
3.73205080756887729346530507834
[347] 1/(2-pari(sqrt,3));
3.73205080756887729266193019921

_IBDDDDDDDDDD 24+4/300000000,0000000000000000000

0.

Ow

Asir 00000000000 00000O0DODDOOODODO,peekO poke 00O0OOOOODOO
g.0ogbgoboobooboboobobobooboobooboooboo.bobooboboo
ogdiloooo.

34 0OOOOO

1.100 1000000000000 oboooboob,1b0 10b00booboobooooboaon
ooooooooooon.

2. 0x100, 0x200, 0x300, Ox400 OO ODOO 100 00000O0OCOO.

3. (Windows 0 0O)
0000 - 00000 00000 -000000000 (MSDOSOOOOO)
O000000000D0oDOnD debugdO0OO0OODOD. debugODOO0OO0OO. OOOO
d 100000000 100HOODODOUDOODDOOOOO 16000000. 0000000 [2]
oooooooo.
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030 O0oogboo

[878] setprec(5000);

2003

[879] eval(@pi);

3.14159265358979323846264 79502884197169399375105820974944592307816406286208
9986280348253421170679821480865132823066470938446( 172535940812848111745

02841027019385211055596446229489549303819644288109756659334461284756482337867831
65271201909145648566923460348610454326648213393607260249141273724587006606315588
17488152092096282925409171536436789259036001133053054882046652138414695194151160
94330572703657595919530921861173819326117931051185480744623799627495673518857527
24891227938183011949129833673362440656643086021394946395224737190702179860943702
77053921717629317675238467481846766940513200056812714526356082778577134275778960
91736371787214684409012249534301465495853710507922796892589235420199561121290219
60864034418159813629774771309960518707211349999998372978049951059731732816096318
5950244594553 64! 08 446850 6193118817101000313783875288658753320
83814206171776691473035982534904287554687311595628638823537875937519577818577805
32171226806613001927876611195909216420198938095257201065485863278865936153381827
968230301952035301; 7362259941389124972177528347913151557485724245415069
59508295331168617278558890750983817546374649393192550604009277016711390098488240
12858361603563707660104710181942955596198946767837449448255379774726847104047534
64620804668425906949129331367702898915210475216205696602405803815019351125338243
00355876402474964732639141992726042699227967823547816360093417216412199245863150
30286182974555706749: 05494 )9272107975093029: 1165344987202755
96023648066549911988183479775356636980742654252786255181841757467289097777279380
00816470600161452491921732172147723501414419735685481613611573525521334757418494
6843852332390739414333454776241686251898356948556209921922218427 0254256887671
79049460165346680498862723279178608578438382796797668145410095388378636095068006
42251252051173929848960841284886269456042419652850222106611863067442786220391949
45047123713786960956364371917287467764657573962413890865832645995813390478027590
09946576407895126946839835259570982582262052248940772671947826848260147699090264
01363944374553050682034962524517493996514314298091906592509372216964615157098583

874105978859597729754989301617539284681 686! 68942774155991 959431
049972524 27364 673622262609912460805124388439045124413654976
278079771569143599770012961608944 11 0635342207 488 1584560285
0601684273945226746767889! 138522549954666727 45659611635 0577456498

03559363456817432411251507606947945109659609402522887971089314566913686722874894
0560101 1792868092087476091782: )097149096759 613655497818931297848
21682998948722658804857564014270477555132379641451523746234364542858444795265867
82105114135473573952311342716610213596953623144295248493718711014576540359027993
44037420073105785390621983874478084784896833214457138687519435064302184531910484
81005370614680674919278191197939952061419663428754440643745123718192179998391015
91956181467514269123974894090718649423196156794520809514655022523160388193014209
3762137 7870830390697920773467221 62599661501421! 4477345492
02605414665925201497442850732518666002132434088190710486331734649651453905796268
56100550810665879699816357473638405257145910289706414011097120628043903975951567
71577004203378699360072305587631763594218731251471205329281918261861258673215791
98414848829164470609575270695722091756711672291098169091528017350671274858322287
18352093539657251210835791513698820914442100675103346711031412671113699086585163
98315019701651511685171437657618351556508849099898599823873455283316355076479185
3589 61854896321 7064204675259070915481416549859461637180270981994309
92448895757128289059232332609729971208443357326548938239119325974636673058360414
28138830320382490375898524374417029132765618093773444030707469211201913020330380

197621101100449293215160842444859637669: 6847831 6! 13144957685726243
34418930396864262434107732269780280731891544110104468232527162010526522721116603
966655730925471105578537634668206531( 18620564769312570586356620185581007

29360659876486117910453348850346113657686753249441668039626579787718556084552965
41266540853061434443185867697514566140680070023787765913440171274947042056223053
89945613140711270004078547 6993908145466464 0797270 4. 5878569830
35808933065757406795457163775254202114955761581400250126228594130216471550979259
23099079654737612551765675135751782966645477917450112996148903046399471329621073
40437518957359614589019389713111790429782856475032031986915140287080859904801094
12147221317947647772622414254854540332157185306142288137585043063321751829798662
23717215916077166925474873898665494945011465406284336639379003976926567214638530
67360965712091807638327166416274888800786925602902284721040317211860820419000422
96617119637792133757511495950156604963186294726547364252308177036751590673502350
7283540567040386743513622224771589150495309844 09634087807 78054193
41447377441842631298608099888687413260472156951623

[880]

Risa/Asir 000 OOOOO : 7 0000O.
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oo

(1] 0D 0O0,00! TK-80. 0000000, 2000.
TK-80 0 Windows 10 00000000000.00000000000000000000
00000000000000D0000.8080CPUD 8086 CPUOOOOONODOOOOOO
TK-80 0000000000, Windows 0 MSDOS 000000 debug 000000000
0000000000000000 (@0 (T)).

2 0000,000000 808, 00 OOOOO, 1987.
debug OOO0 8086 OO ODOOOODODOOODOOODOOOOOOOOD.88s ODOOODOO
0000000000, Intel Pentium 00000, 00 Windows O MSDOSOOOOOOO
0000000oOooo0o0oO (oo (7). 00000000 PCYO1I OOODOOOOOOO
0,6900000000,ATO00000O0OODOD.ATOOOOO

MOV AL,3
OUT 61,AL

ooo0ooD0o.0000000,ALO00000 o000DO0OO0O0DOO00O0O0. Windows 2000
OXpODO,000000000000O0C000O0OOCOO0ODDO,DO0000D00O000.

3] 0000, CP/M8 OOO,000, 1988,
0000000000000000000,CP/M8 OO0OOOOOOOOOO.

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

gogo.
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ltEl-::E::'

i 8 00

0 3.2: CPU (Pentium III)

0 3.3: 0000 (256MB DIMM)
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040 Risa/Asir 00O

4.1 Risa/Asir 00000000 OO

Oo00000O0000000,00000ooooooooooD BASICOOOOOOOOOO
0000000oQoOo0,00000000000C00O0O000OOOO. BASICOOOOOOOOOO
O,(1)000,(20oo0oo0o,3)egotol, 000, 000000000000 “000O0O0OO
00”0000000000000000000000000000O00000. Risa/Asir 000
ocooo,cooooooooooooooOoooooOooob,00boo0ooDboooooobooog
oboooobooooooooooobobo, 00000000, 0b0obobobo.obooooon
gooooooo,obobooboooobooooog,0oocoboboooooDobooboooon
boooooobobobo. bobooobooboboboboobooobooooboooboo oooo
oboooboo,000b000b0o0oo00obooboobooc.oboobo0ooooboooboOo 2000
oooboooboooooobo0o “coobbooboboooboooboobbooboooooobobooon
goo”oooboobooboobooboboooobobobooooboooooDo.

0000000000000 0O0000,00000000000000000. 0000 Risa/Asir
obooooOoboooooboon.

OO0000o0o0o00oDooo for0gonoO.

00 4.1 [02]

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

O00O0O0o0O0OOoODO.DboO0Ob00000 print(X) 0 KOOOOOOOOOOOOOOOOOOOO.

goog 4.1

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

a > W N -

[348] ©
[349]

00 4202 100 100000000000000000
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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(S);
¥

main();

ooboooobooo. 0bo0boo0o0bo00Dobd a.rr 00000, load("./a.rr"); O
0000000000 (wmix0OOO). Windows OO0, 000000000000000O0O0OO
“0000 -O0070000.

00000000 BASICODOOOOODOOOOO.

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
obooooobooo.0ob eibO0O0OO0OO v—1000.

B =1.0; C=3.0;
D B~2-4xC;
if (D >= 0) {
DQ = deval(D~(1/2));
print ([ -B/2+DQ/2, -B/2-DQ/21);
Yelse {
DQ = deval((-D)"(1/2));
print ([ -B/2+@i*DQ/2, -B/2-@i*DQ/2]);
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gbobooooboooobooboooooboooboon.

00 00 O
== ooooo? X==1 (X=107)
'= |00D0oooo? X1=1 (X#£107)
! ooo (Oo) 1(X==1) (X#107)
&& 00 (X<1) && (X>-2) (X<100X>-207)
N ooo X>1 Il X<-2) (x>1000X<-207)

ooo0o0o, ‘00”0 “000”0000000000. OO0OOO,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 (1) {
print("hello");

Yelse{
print("bye");

O helloODOOODO.
booobobooooboooobooboo.oboo

1l o) &1
0100000 (T)ooOo.

00 4.1 Q0OO0OOO0OCOO nelloOOODOOODOOO?

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

0043 100 20000000 NOOOOOO 200000 ﬁDDDDDDDDDDDDDD,
goooooooooooooooooOooooboooo ceybOODOOOOODODOOOO. O
gooOooOoOoOoOOO0. 00000 BASICOOOOOOOOO,000A0.
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oo (oo

0O 41: 000000

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/(Nx*N)
} 40 next N
print(S); 50 print N

Asir O 17299975731542641/10838475198270720 00 00O UO0O. 000, 000000000
00000000000 deval(S) (SO 64bit 00D OOO00OOODO) OO0 eval(Sxexp(0))
(SO00U000O0ODODOOOUUO0OO)0DOO. OO BASIC (DOOO 16bit O UBASIC) O
1.5961632439130233163 00 0. 0O0O0O0O0O Asr 000000 OOOOCOOOOOOOOO,
basic 00 1/(N«N) OO OOO0ODOOCOOO0ODOOOOODOOOOOO.
“O000b0Oopo0U0oOOooU0U0pDOooUOUbDOoOoOO0oD cpkUOOOODOOOODOO”DOOO
gbooobobooooobooo.

1. 00000000000000000,000 CPUOOOOOOOOOOOOO00.00:0
00000000000000000000000000.000000000000000
0000,CPUOOOOOO0O0O0O0ONONONONONOOOOD. (00000000000000
0oooooo.)

2.sgNOb000bD0o0obobboobooboobg,booboobobobobbooboon
ooooboooooag.

00:0s-00000,0000 sO00000000000000(00)000000. (0410
0o.)

foo 0 0000,0000NOODDOOOOOOODOOD 1000000.

0 s =s+#1/(+N) 00 1/Q*N) 0 CPUDDOOOOOOOOOD sO0000 00 CPUDOO
000000 sSO00000 s00000000.

oo,o00.

4.2 0000
0000000000000 Asir 000000000000, 000000

(debug)
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O000.00000000000000 quitO0OO0o0ooooo.
(debug) quit

gbooooooboobooooo,b0booooboboooboobo,0cooob0obooocoobooboon
oboooooobooboobooobooboboboobo,coooboobooboooooboboo,oboooon
ooooooobooooo.booog

(debug) print OODO

oooooo.
liss 000000000000 0000obO0000ooo00oooooooooOoooDooDOon.

(debug) list

4.3 00000

Risa/Asir 0000000000000 0OO0OOOUOOOOOOOOOUOODO.OOO

def OO0 O {
ooooooooo

gbgbogbdb.oboboobobobobooboboboboooboboboooooa
gooobooooboooobooo.

ooo O;

0000 b c00000D000D0 20000 22+bx+¢=0000000000000000
ooooooboooooooooobooooo.oooooooog b, cOOD B,cOODODODOO.
ei OJO0O0OO v-1=:000.

def quad() {
B =1.0; C=3.0;
D B~2-4xC;
if (D >=0) {
DQ = deval(D~(1/2));
print ([ -B/2+DQ/2, -B/2-DQ/21);
Yelse {
DQ = deval((-D)"(1/2));
print ([ -B/2+@i*DQ/2, -B/2-@i*DQ/2]);

}
quad();
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booooooo oo s, cO0b0oooooooooobobob. boboboooo s, cOO
ooooooboooon.

def quad2(B,C) {

D = B72-4%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+@ixDQ/2, -B/2-@i*DQ/2]);

}

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

B,COOO quad2 000 (argument) JO00O. 0000, quad2(1.0,3.0); OO0O0OOO,00 B

010,00 cO30000000,00 quad2000000.0000D0OO0OObB=1.0,c=3.00

00 b=20,c=50000b6=3.0,c=1200000 2000000000000000.
gooooooooobooooooobooo,gooono,

goooooo.

ooo.0obooooobooooob,bo0boo0oobo0obooboobooboobOoboooboOoobooon
oooooo. opoobobo,08bgboobob0obo. ooboooooboobo,obooogoo
booooooooboooboobobobobooo,oboboboboooooboob. 820000
gooooo.

4.4 0O0O0O0OO
1. 00000000 $ 0 ; D0DO0O0OOOOOOO0O0O0.

2.00 deval JOODODO0O? print(deval(1/3+1/4))$ OO0 print(1/3+1/4)$ 00O
ooooboooooag.

3.000000 a,b,c0000000 az?+bzx+c=000000000000000.
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[1]

2]
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0o

00,00,00: Risa/Asir 000000 SEG OO, ISBN4-87243-076-X.
Risa/Asir 000 O00O0O0O.Risa/Asir 00000000000 0OOOOOOOOOO.

O00: 000000, Rokko Lectures in Mathematics, 9, 2000. ISBN 4-907719-09-4.
http://www.math.kobe-u.ac.jp/Asir/ca.pdf OO, PDF OO0OOOODOOO.
http://www.openxm.org 00 openxm OO0 0000000 OOCO0OOOODO, 000000
OpenXM/doc/compalg DO OO0 TeXOOOOODO.

D.E. Knuth: The Art of Computer Programming, Vol2. Seminumerical Algorithms, 3rd ed.
Addison-Wesley (1998). ISBN 0-201-89684-2.
ooooo0o0oUooo0odo,“c000d0”» 000000 Oo0oUoooUoO.Uo,oo0og, (O
00)00,000 GCD,0000000000000000O0000000000O0O0OOO
00.00000000000000000000000DDOooDOOoOO.

0000000000 Berlekamp OO0O0O0O0OO0OO00OO0O,00000,0000:0000
0000 (0b0)0oo0oOooooooooooo.






o1

Os0 tUood

5.1

gouooboon

gobooboooboobooboooboooboobooooooooooboooboooobo. coooao
ooooooooooon.

1.

2.

3.

for (000D0; DOOO0O; O0DOOOODO) { D0D0DOO0OOOODOOODOOO §.
if (00) { 00000000000 DO0OUDOOOOoD

if (00) { 000000000000 Uooooo )
else { 0000000 DO0O0ODOOOODOOOO }

.while (O0) { O0OUOOOOOOOOOOOOOOOO }
.do { 0D0OODO } while (00) 0U0O0O0O0ODOOO0OO0O doOO0OOO0ODOOOODODO.

. break; break 0 OO0O0000ODO0OOOOOOO0O0O0ODDOOCOOOO.OO0O0OO 550

go.

oo “0coooor0o,10000000 { » ODOOOOO.O0O0O0O,

if

(A) { print("yes!"); %} O

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

5.2 UOOOOOO

051 0000000000000000O000O.

00000 condl.rr 000o0O0ooOOobOOobOOobOOobOobOoboooa

dooodooooooDooooo.ooooad

1: def main(A,B) { 0000 A BOOODOO. 2,3000000
2: print (A+B); DDDDDDDDD{D}DDDDDDD
3: print("A kakeru B=",0); 0do0o000oooDOOoDooOo.0ooboooad
4 print (A*B) ; main() 0000000 OOOOOOO. OO
5: } 0(000000U0o0oooUooooOoo
6: end$ gooooooog.

aoo

[0] load("condl.rr");

00, condli.rr DOOOO0OO0OOOOODODO,
load("./condl.rr"); O0OO00O0O0. Win-

[1] main(43,900)$

943

dows 00O “0000 - 007000000
oo.

A kakeru B=38700
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00 5.1 clep/Asir 000000000, 0000000000000000O0O0O00O0OO0OO0O
oo.

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

}

main(43,900)$

O0000000000. 000 MacOODOOODOOOOOOOOOOOOOOOOOO!
00000000000000000.
00,asir 0000000000000000 end$ OO0 end; 000000000 O0ODO
ooo,
cfep/asir 0000 end 000000000.end 000000000000000,000000
‘1000007 000000000.(00,0000000000000000000000000
oooo.)
000000000000000 (emacs 0) 0 condl.rr 00000000000000000
ooooo,

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

gbooobooooobobooog.

05200 if00000000.

googo

/* cond2.rr */
def main(A,B) {
if (A>B) {

C=A;
Yelsed{
C=B;
}
print(C);
}
good

[0] load("cond2.rr");

[1] main(2,-54354)$

2

main(A,B) 0 AD BOOODOOOOOOOODOODOO. OO0DODODOOOOOODOOOO, OO0
O0O000ooooo.0D0o00,80000000, print0 return 000, print 0000000
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Uboooo0obDO, return O00O0000000000. return 000000000 OOO0O, O
gbooooooooo ;ooooboooon.

ooooo main 0000 ; (00000)00000O0OO
ododDoU0oooooooOoooo.ooa
/* cond2.rr */ ooooonoo ¢ ooooo,oooood
def main(A,B) { goooo.
if (A>B) { 000 (0Oo0O0)Oooooooooooo.
C=A; if 0 for OO OOOO, 00000000
Yelseq{ gooooobooooboog. oooo,
C=B; oooooood
¥ def main(A,B){if (A>
return(C); B){C=A; Jelsel
} C=B;}return(C);}
alalals 00000000000 00000.

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

/*x O +/ 00000O0O0OO0OO0ODOOODOOO,0000000000000.0000000
000000000, define000000000ODOO. OOOO, #define AAA 10 OO ODOO
0,00 AAADD00000o0o0oo oooobbooo. gobbooo,gogobouooooo
00000ooDooO,A=1000000000000OC0OO00ODOO.

05300 fordbooooboobooooonan.

0oo0oo 00000000 Y2, k200000000
ooooo.

/* cond3.rr */

00 5.1 (05 " k2000 n=100
def main() { [05] E:k:l n

ooooooa.

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

[0] load("cond3.rr");
[1] main(O$

385
054 00000O00OO0O0O 7222:1k2 0oooobobodd nO000o000Doooooooooon
gobobooodooooobob. oo b ooooooooooooOoo. o
0doooooooobo 8Ubbooubooob,00bo0bbooobboooDboooobooooo.



54 gsd oood

agoood gooooobooa E:izlk? gooooobooa
ooooo.
/* cond3a.rr */ NOOOOOO,00000 main ODODOOO
def main(N) { ooono.
Result = 0;

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

}

print (Result);

goo

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

055 000000000 break OODO for OOOODOOOODO.

ooooQ
00000000 20000 22—89x—990 =

(z—99)(z+10) 0000000000000
00 (000000)00000000000
000,z 000000000,000000
0000000000. 0 -10000000
000, break 00000 for 0000000
000000000000,

def main() {
for (X=-990; X<=990; X++) {
if (X72-89*X-990 == 0) {
print (X);

break;

3

main()$

U s56 0000000000000 OO0ODOOOOODOODO.
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gooono goooboboooooboooboooooo
Jdooooodooooo. booooogooga
/% cond4.m */ oooo,0o0boooooooooooon.
load("glib"); glibwindow U0, 000000 O0OO0OOO
def main0() { goooooooboobo. ooo o,0,1,1 0 0O
glib_open(); 0 (0000000 000,00 (L,1)0000
glib_window(0,0,1,1); gobobooobbooonD. gliv 0000
glib_putpixel(0.8,0.5); goobooo0o,b00n0o s3000b000n.
glib_1ine(0,0,1,0.5);
glib_1ine(0,0,1,1);
}

00 5.2 clep/asir 0000000000, 00 load("glib"); O load("glib3.rr"); 0O OO
OO0O0O0. 00 glivflushO; D main OO0OOOOOODOODODOD.

057 000,000000000 for00nooboOonon.

gobooooboooo, booooog,
main(); OO0O00OD0. OO0O0O0OODOOCOO
oboooooobooboooooboon.

K=K+8 OK+=800000000000O0.

/* 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);

O s5800000000000D0O00O0O0O00DOA0O.

gobooooboooo, booooog,
main(); OO0O0OO0. O0000O0O0OO

/* cond7.rr */

load("glib")$ sin 5x + asin 2z
def main() {
for (A=0.0; A<=2; A += 0.8) { ogoood e=0,08,16 0000000003
plot (sin(6%x)+A*sin(2+*x), ooooooo.

[x,0,10%3.14]1);

O 59 Taylor OOOO0DOOO0ODOOO0ODOOO0D0OO00O0. nO0O0O Taylor OO0OODODOOODOO
OOo0ooog, Taylor 0000000000 OO0OOOOOODOOOODOODO.
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gsd oood

taylor(N); OOO0ODO0O,00000000

/* taylor.rr */

sin x
load("glib")$
def taylor(N) { goooood
glib_open(); ' 00 gt
glib_window(-5,-2,5,2); $n33==25%(—1)’62;;jfﬁ
glib_clear();
F = 0; O 2«N+1 JO00O0O0OD0O0O, D0D00O0OO0O.
for (I=0; I<=N; I++) { 0000 taylor(d); O0OODOO0OOO.
F=F+ subst(F,x,K) 0 O FOOO x0O O KO
(-1)~T#x~ (2#T1+1) /fac(2+I+1); | DO0O0D00DO00O0. 000000000 x
} 0ooooooooo.oooooooobooa
print("sin(x) O Taylor O uo.
o :",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);")$

00 5.3 0000 cfep/asir 00O ODOO0OOOODO.

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);

O 5.10 Fourier OO0 DO0OO0O0D0O0OO0O00DODOOO0D0ODO. nOD0 Fouwrler 0O0OOO0DO0OOO
OO0000D000,Fowrier 000000000 DOOOOO0ODODOOOOODO. Fourier 00O

0,

JPEGOODOOOODOOOOODOD.




5.2, 0O0O0OO0ODOO

load("glib")$

def fourier(N) {
glib_openQ);
glib_window(-5,-5,5,5);
glib_clear();
F =0;
for (I=1; I<=N; I++) {

F=F+(-1) " (I+1)*sin(I*x)/I;

}
F = 2xF;
print("x 0 Fourier [

g :",0);
print(N,0);
print(" OOOO ");
glib_line(-5,0,5,0);
glib_line(0,-5,0,5);
glib_line(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);")$

deval (-@pi) ,deval(@pi))|;

0 5.11 00O ford 200000000000O.

57

fourier(N); OOOODODO,00000000

0O Fourier O O
Nt sin(nx)
p=2 3 (i)
n=1 n

ONOOODOOOO,000000. deval(F)
0 F O dowble (00DDODO0O) O
000000000,  subst(F,x,K) O
0 2xsin(0.5)-sin(1.0) 00000000
00000000,deval 000000000
oo.
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googono for 00O for 0O QOUOOOOODOO. OOO
gooob 1, JO00bOoboooboobobo
/* cond6.m */ gpoogoood.

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 (" >>>");
}
}
ooo
main();
<<<
=1 <<
J=1 I=2
f:;
>>>  Joood =
J=2
>>>
<<
I=3
J=1
I=3
J=2
>>>

05120000000 22+y?=2200000 for 0000000000000 D0DODOOO0.
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oooon 1<z<10,1<y<10,1<z<100000,

000000000000000000000

/* cond77.rr */ 00000,00000000000000D0
def main() { ooo.

for (X=1; X<10; X++) {
for (Y=1; Y<10; Y++) {
for (Z=1; Z<10; z++) {
if (X724Y°2 == Z272) {
print ([X,Y,Z]);

00 5.2 [15) ODOOOOOOOOOOOO
goooobooobooboobog. ooobaog,
gobooobooooooobooooobood
o,0boo0oooooboon.

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

[346] load("cond77.rr");

[3,4,5]

[4,3,5]

0

o0 5.3 00 NOOOOODOODOOO.

00 54 00N, 7000,2000 ()oooooooo..

00 55 00 NOOOOOD 1,00000000000000. (00 I000, isqre() O
\ﬁDDDDDDDDDDDDD.)

00 5.6 a1 =A,a3=8, anys =Pans1+Qa, (n>1)0000000000 NOOODOO
0000.000 PQ,AB,NOOD.

oo 5.7

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

gbooo0b0 whileOOOOOODOODO.

5.3 glibO0O0O0O

OO000000000O00,00000000000000  1oad("glib"); O0DOOOOODO
oboooboobooooobooooboobooon.



60 gsd oood

[0]  load("glib");

Windows 00 asirgui O0,000000000 “00”00,glib0000000O00OCO0OO.
gliv 0000000 DO0O00O,0000000D0C00000O.
glib_window(X0,Y0,X1,Y1) | 0000 window OODOOOOODO.
0oodoooon (xo,yo), JOODOODOOO (X1,Y1)
oooooooooooooooad.

000 xO0OO0O,0000D0000000D00,

yOOoO 00 0o0o0o0ooooooo (0 5.1).

glib_clear() oooooboooooo.
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
vy

g s51:000

00o00Doooooo, | 000000000 0D00000 colord0gd. oooo,

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

000000, 0 oxffoooo JODOOUOO. OO0O,00 RGBOOOOOOOO 200 16000
ooo00.00000,RO00 f#000,00000000000.00,00 glib_putpixel O
gooobooo,booogoao.

o0,d0s510000000000000O0000O000O0O0,000O000O0000O0,0000
oob0,y000obO0bOO00o0obobboooobob. ooboobobooboooDobooooo
ooooboobooono, glip 00,

Glib_math_coordinate=1;

obooboboooboooboobbo,boobotbb y0obO0O0obOOo0obobO0ooboobobooon
gooobooooooon.

0000, f(x)=20 Fowier 000 400000000000000000O00OOQO glibO0O
oooooooooo.
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\\\ /7 \\ //\
\ / \ o/
\V

000Q, f(zx)=2z0 Fowier 100 4000000000 10000000000000000O0
googobooob.00000b0ob0bOOobooobog.

x I

\ i

\ -, |

‘\\ A/ \\\ /(/7(
\ |

I\ |

\ |

|\ |\

| X |y
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el UOUOUOLOOUOOOOOOOONO

6.1 2000000000

0000000000000000000,000000000000000000000000
0.0000 veOOOODOOOOOODOO. 0000000000000000000000O0,
000000, ved y=22—a0 y=00000000000000.000 f(z)000000
ooooo,

y = f(x)

Oy=000000000000000000000.
O0z=2,0000 y=f(z)y)D0D0O0O0OOO,

y— f(zn) = f'(zn) (@ — )
Jood.oooobo,000ooooob y=000000,
Tn = f(n)/f'(2n)
odo. oo o 00o0ooooooono.
Tppr = ay, — (o)) f (k)

00, f(z)=000 r 000000 20000,000000,00 2, 0000000, 000
0000, 0 r00000000000.000,000000000,0 6100000000
00000. 00000 f(z)=0000000000 Newton 0000, Newton 00,0000
0000000000000000000,00000000.000000,000000000.

O 6.1: Newton DO DO OODOO O 6.2: Newton DO DOODOOOO
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00000 62000000.0000, fl(x)=23-32>+2+3000,2,=10000000
ONewton OO0O0DODOOO0DOOO. O0DDO,2, 010 20000000000000000. 0
obooobOooboo,00b0coboo,0booocoobooboooobooooooboooog.

0000000000, Newton 00000 f(z)=0000000000000. Newton OO
V2 O0OOODODOODODOoOooooooooooo.

0oo0,v200000000000.

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

000000000 PO 2, 00000,
Q = P-(P*P-4)/(2.0+P); (0000000000 O00000OOQOOD)

0000 QO 2441 000000, while 000000000000000P-QqOO0OOO0 P
0 2, 000D0O00.00 Q = P-(P*P-A)/(2.04P); 0000 QUODOD 2,,00000
0.00000000000000 ¢;0000000.

while 00000000000C0. 000000000 PO 2, 00000,Q00 x4y, 0000
000. 0000000000000 whileOOOOOOOOO000000 |zggt — 2| < Epsilon
000. 0000000000000, Epsilon 00000000000,

Newton 0000000, 00000000000,200 (bisection method) OO0 .
fO0000000000, fa)<0OO f(b)>000 fla)=00000 «00O0O (a,b) 000
gooooOdboOoOooOOobOOo.0bdbooOooOOobo,b0obo0ooD0boooooboo,200000.
000000000, whileD0OOO0O0O0OOO,00 [ABjO0000O0O0OO0OODOOOOOODO
0000.000,FA)<0,F(B)>0000000000000 ABOOODDDOOOUD. OO
oooooooooooo.

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

FC = subst(F,x,C); cOoOoO0OD fF(x) OOOOO
if (FC > 0) B = C;

else if (FC < 0) A = C;
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O00oDoDoOoooOo,00000
U000 Epsilon DO OOODO
ooooooooogooo,oo
O0oooDooooD.Dbooo
oooooooo.

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) 000000000 O0O00O0O0OU0OODO.D0O00D00ODOUOOD0ODOOOOODO. (2
200000000000000D0O0000DDO0O0O0ODODODO0O0O. Newton JOODODOOOOO
oooo.

O0000,0000000000,Newton JO00ODO0O0OOOOOOOODODODOOOOOO,O
obooooobooooobooboooooboon.
0ol o,z, OODOO0OOODOODOOODOODOOOODO,DOO

En =Ty — Q

ooog.
DD,EHHD,%]},,/((;X))DDDDDDDDDDDDDDDDDDDDDDDDDD.
tn=a+e, 000,00000000000,a<&<2,000000 00000,
! 672’7, 1 E?l "
flaa) = [fla) +enf(a)+ 5 () + /" (&)
2
1)
flan) = fl@) +enf"(a) + 31" (&)

gooabo.oaoo,

Entl = Tp4l — &
_ f(an) _
T )
_ f(zn)
€7l f/(xn)

gbooabo.oaobooobogbooobgoobann,

enl(0) + (@) + B
) +enf”(@) + G (&)

En4+1 = En
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enf!(@) + €2 ") + S (E2) — enf'(a) — F1"() — (&)
Fr(@) +enf(a) + F (&)

€2 (@) +end" (€2) — B 1" (&)

2 f(a) +enf"(0) + 2 (E2)

00000,0000 $4® 0000, 00000000006, 007+100000000
00« 00000000.
00000,0000000000,20,40,80,...000000000.0000, f(z) =22-2
00,000 ¢ 00 141421 000. 0000 £ 0000707109000 |, —a| <1077 O
0,00 |zot1 —a| <0.71x 1072 00 0.
00,0000000000000000000000000,000000000000000

goooaoo.

oo
setprec(20); [431] sqrtByNewton(2)$
def sqrtByNewton(A) { 2.00000000000000000000000000000000000000
Epsilon = (1/10)"°20; 1.500000000000000000000000000000000000000
P =0; 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 =0Q; 1.414213562373095048801688724204443084493
Q = P-(P*P-A)/(2*P);
}
return(Q) ;
}

O0 setprec 0, 00000000000 OOOOOOOODOODO. setprec(n) O nOOOO
Oo00,00000000000000. sin0000000DOOCOOO0DOOODDOOODODO,O00
OO0000 eval OODODO.

eval (sin(@pi/3));

0O0:1000000000000000, Friscod 000000 Algorithmic Research/Task 3.4:
Numerical solving/ 3.4.1 Univariate solving
http://www.nag.co.uk/Projects/Frisco/frisco/node7 .htm 0O OO0 O0O00OOOOODODOO.
pari(root, 00O0O) O Schoenhage 00000 D0ODOOOODOOOOODODO.

6.2 LO0OOOOO
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gobooboooooobooobooboooboooboooobD. o000 0 arraydoogno
O,Asir 00 0000000000000 vector, matrix 0 000000000000 array OO

googooog.

e JODODODO

oobooOooooOoooobo. coobooobobooobooobobooobooooon. o
0,00000000000,0000000000000000 (000). 00000000
000000000 00000. 000000000000 000 Epsilon, P,Q,A00 (O

Do)ooooo.

o 10
00000 (000)000 Size 1000000000, [ A[] [ A[1] | ... [ A[Size-1] | O
00000000 (000! 00,000 Size OO Af0] OO AlSize-1] 00000000
oooooo.

1. 000000
[0] A = newvect(5); OO0 5000 (vector) JO0OOO ADOOO
[00000] 000 00000
[1] B = newvect(3,[1,2,3]); oo 300b0onooooooonog

[123]

2.000000000

[3] B[2];

3

[4] ¢ = (B[OJ+B[1]1+B[2]1)/3;
2

[5] C;

2

3. 000000od
(6] A[0] = -1;
-1

[7] A;
[-10000]

4. 0000000000
[8] size(A);
[5]

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

gboooooooooo,oboooon.

e 0D ODDLOODOODOODO.

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

BOOO 20000000

gbooobooobooboood

ctoo 2000000

AOOOO-1000

AOOOODO,A0000000

obooooooooooon
ooooog
gbooooobooog
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e 0O NDODODODO newvect(N) OJOO. 000 000 N-100O.
e UOOOOODOODODO.

OO0 (asir DOODOO0O0O0DO0)0000O00D00OO0O0ODOOOOODOO.

obO,0000000ADO0D0O0000,00

oodO0.00ooooboooooooo.
/* cond8.rr */

def main() { [450] load("cond8.rr");
Total=5; 1
A = newvect(Total); [453] main();
for (K=0; K<Total; K++) { [ 68 10 55 62 2 1]
A[K] = random() % 100; Maximum is 62
} 0
print(A);

newvect(N) OO OO NOODODODODO
000000. random() 000000000
oo.

AN DAONOODOOO.

/* search the maximum */
Max = A[O0];
for (K=0; K<Total; K++) {
if (A[K] > Max) {
Max = A[K];

}
print ("Maximum is ",0);

print (Max) ;

gbooobooboobooboobooog.

ooboooboooobooooobooo. O0od

/* cond9.rr */ Hu
def main() { [445] load("cond9.rr");
Total=5; 1
A = newvect(Total); [448] main();
for (K=0; K<Total; K++) { [ 77 90 39 46 58 ]
A[K] = random() % 100; Average is 62
} 0
Sum = 0;
print(A);

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

}

print ("Average is ",0);

print (Sum/Total) ;
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6.3 U00OOOOObOOOOoooDogr?

0000 e=32,1/d 000000000000000. ¢(N)=YN,1//000.0000
0ooooooooo

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 0000O0OOOOOO (BOO?) ODODOODOOOOO. d=4-G—-1)0O0O0O,
1/factorial(I) 00 00O 1/factorial(I-1) OOOOODOO.

def e2(N) {

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

I!
1+1/10+. . . +1/1!

}

return E;

0000000000000000.000,0000000000000. a/b+¢/d00000
0000000000 GCDOOOODOO00000,e—-1)00000000 I'00000 GCD
00000000.000,e¢)=a()/N0000,aI)000000000. e)=e(l—1)+1/1!
00 a)=1-a(I-1)+1.000,00000000000



70 60 O0O0OO0OOOOOOOOOOOOO0

def e3(N) {
A=1;
for (I =1; I <=N; I++ )
A = Ix*xA+1;
return A/factorial(N);

00 6.2 00000000000000O,00,00DO000000A0.
[...] cputime(1);
gooooo,000000ooooooooo.

00 6.3 ¢(N)=N/D(N,DO0O0)000000000.

e idiv(A,B) : A/BODODODDOOOO.
emnn(Q) : OO0O0QOOODOOO.
edn(Q) : 00O QODOOOOO.

O00000000000000 eN)D 10000000 KOODOO. (DOOOOO.KOOOO
000000, 000 e(10) =9864101/3628800 0, 10 D OO0 O 2718281801.

o0 6.4

0 2n—1

arctanx = z:(—l)”_lgU 7
n—

n=1

T 1 1
— = 4arctan — — arctan —
5 239

(0OO00OO0OO0)0000 s O00O0OCOOOODOOOOCODOO.

6.4 0J0OO0OOO

00 65 0000000 OOOOOOO,s00000000OO0O0O0OUOOOOOOOUOOO. (O
gooooo,o0obobooooobobooobooobooboboobooD. b 0O0OODOOoOOOoo
oooooooooooooo.)

o 6.6 JO0O000OO0O0O0O0OOO0OO0OOO, 000000000 OOOOOObOObOObOODn. oo
gbooobooooboobooooboobo,oboboocobooooboobooobooo. ooo
00 diff 000. 00 Risa/Asir 00 gDDDDDDDDDDDDDDD,DDD oooooon
goooboooboob. b0 red00000000DOO0DOO0O. ODO0ODOODOO.

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

[345] red(H);

1/ (x+1)
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o0 6.7 0000000O0O00O0OCOOO.

def main() {

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

gb e8 000000 OODOODOODO.

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

}
print (A[3]);

00 6.9 30000 2°+A22+Bx+C=00000 Newton 0OOOO0OODODODODDDODO.

goo 1:

ocooooooooooooooooooOoooboOoOoooobOboO0.0obo0ooooD “booo
ocooo”oooo0o0ob0. ooobo0oooooooobooOooooooobD. opooooo

gboooboooboooobooon.
1. 0001 ODO00OO0OOooOobOOooO0O.0obobooobOoboooooboboboooDo.

2.000 2 0OO000OO00OOOOOOO,DOO0b000bOO00bOobObOOobOO,bo00n
gbooooobooog.

3.000 3 OOOO0Ooooaoo.
goo 2:

fl)=23+ A2+ Bx+C 000, f(x)=0000 Newton 0 0000000000000
oooooooo.

1. Vo, f'(z) >0 000

2. dz, f'(z)=0000
ffla)y=0, f/(B)=0(a<p) 0000 f(x) D z=a000,z=p000.
(a) f(8) >00000000. z0<a000000.
(b) fla) <0O0D0DOO0DO0. z>4000000.
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() fla)>0,f(8)<00000000. z9>8,20<a,z0=(a+p)/2000000
ooooo.
ooo 3

00o0000o00o0o0o0o0,00000000UoOULOUOUOUDOUOoOg. f(x) O
gboboobobooobooboooooboobooooboo.obooboobooooobooooon
oO0,00000000000O000000000000D0A0.

0000000, 000,000000000D00,Newton DO0O0O0ODOOODOOOOOO
obOoO0O,0000000000b00b00b00b00bO00b00obO0obOobOobOobooboOo. oo
O000000000000,0000 X=eval(Axexp(0)) D000 X=deval(A) OO0O,00
obooobooboooooa.

gbooobooboobgoboboooboboobooboon.

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

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

oboboobOdb,pari DO000OO0OOO0OO0ODOODOOOO.
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070 000000000 O0000000

7.1 0OJOodong

a,b00000000000O0O00OO0O (Greatest Common Divisor, GCD) OO, 0 b000O
000O00o0DOo0o0o0ooDo0D. 000 ¢« O bO00000O0O0OOODOOOO,O0D0000000
GChOOOODOODOOOoDODO.opooo,GChbO0DOO0DODOO0ODOO0nd Eucidd OO
00000,00000000000000000 (computational complexity) 00000000
gogd.

o0 7100000000 nO00O0D0O0DOOODOO.

NY% K ONOKDOOOOO. idiv(N,K)
ONDOKOOOOOOODOOOOOO. 00
0000000,Kk0000 NOOOOOOO
00000, 000000000.
NO60OOOOOOOO:

def prime_factorization(N) {
K = 2;
while (N>=2) {
if (N % K==0) {

K 2 2
N = idiv(N,K);
lc(llivé) ) ( 0) il 00 50
.t ’ ; .t", ", ;
prin prin 000 ||30400 | 30400 | -
Yelse{
0 0000000,00000000000
K = K+1; oo,
}
}
pI'iIlt(" ||);
}
7.2 OO0

N%KOOOOOOOOOOoOOoooooooooooooob. booooooooooo
gbooooo,NnOooooboobo.NOobobobo,kOoNgbobob 1obooooboob. o
0000,NO00O0OO0O0OO00O0O00.000NDO 200000000000 mO000,0(2™)
gobodooooboooooooooa.

000 O@2™) 0 0-000000,mO0000000, [C2"+(C'2" 000000)] 00000
0000000000000. 000 CcOo0o0O0o00. 000, 2m?—m=0(m?), 100mlogm +
5000m = O(mlogm) OO0 .

goobooobooobooobobooobobooobboobboobboobboobooobo
0000oO000oo00. 0000 (Doo00)0oo0Uo0,000000000DODOUOOOn
ooooooooooo.
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O0OO0O0,0000000 prime_factorization(N) O0O0OO NOOOCOOOOOO,000C
ON)J0OO0OOUO.U0000U0O0O0OO00UO0O0DU0UOoO0DUOooOoOooooOog.

00 71 00000000000 prime_factorization(N) JO0OOOOODO O(2™) 00O0.
oo NO 200000000000000 nOO0O.

000000000000 O(m),0(m2),0(logm),O(mlogm),0(e™) 00 0-00000000
0O0000. O(ogm),O(m),O(mlogm),O(m?) 00000000000000000. 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

0000000D00D0000,0(m)00000000 Om?) 00000000 mO0000000O
000000o0o0ooOoOoO0.0oooo Oom)0 o2mUOU00O0OO0OOOOO0.O00DOOOOOO
0000o0oU0o0ooOo o2™-00000U0Uo,000oUoOo,GCbO0OonoUoog o2m)-
000000000. GCbUoOoO0,000000000000000D0000 O(m)00O0OO0O
oooobo.oo0o,0oboooooobooo.

7.3 GUdgg

a, b0 GCD O gcd(a,b) DO00OO0ODO. OO0, ged(a,0) 0 « OOOOO. OOOOOOOOO
oboooooobooooooon.

00 7.2 ¢, b0000000 «>b000000.0000
ged(a,b) = ged(b, 1)
00000.000,¢q0 «00 400,70 « 00 b000,0000,
a=bg+r, r<b
gooooboboboooo.

OO0:dD0 e, b000000,r=a-0b¢g000,d0 »r00000.00 0b00000.0000
O,d0bs0 r0000DOO.

d0Obs0OrOOOOOO,00000,d0 «0b0000000.

ooooo,e bOO0O0OOCOOOGrOO0OOO0OODOOOOO. OO0 GCDOOOOOO. O
oooo.

00 72180 150 GCODOOODOODOOOOODOO.

18+ 15=1 ---3
15+ 3=5---0
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goo.oooobo,oo0boooo.
ged (18, 15) = ged(15,3) = ged(3,0) = 3

goo.

O0 GeboopopoooooooooooOoooo. 0ooooooooooooooD. 0boo
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 = AY%B;
A=B; B=R;
}

return(4);

00000000000 000000000.00 R =A% 0O000000O0O0O0DOOOOOO
00000.(00)000000000,000000000000000O000000O0UO0O0O0
Odo0ooooOo. ooo0oo0oboooo0ooooooobooobooooooooooo. ooa
oo

Fyyo=Fpp1 +F,, Fo=F=1

gbooooboobooooobooooog.

00 73000000 «0 b0 GECDOOO n0O0O0 R=AYB O00O0OOOOOOOOD.OOO
0,b000000,e>F,00000.

O0:a,=a,a,;,=b000.000000000000000000000 ay, ax_, 000.

An™ Gp—1 =(n " Gp—2
An—1% Apn—2 =(qpn—1 *** an—3
ai+ ap=qy -+ 0

ooooooooon

Qpt2 = Qp420k+1 + Ak, ey =1

ooooo.00a>1,eq>200000.000,000000000000000000004
oo,
akZFk k:0,1,2,...,n

gboooabo.oobood.
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oooboo0d0,e=F,,b=F,,0000000000,n00 R=A%B O00O0OO0OO0ODO
oooo.
F,0000b0000ooooboo,ooooooboooo.

o0 74 m0O0000 GCDOUOOO,0000 Om)0OOCOOO.
o0 71 F,00000000,000000D00000O.

O00oooo,000obobo GCbooooooooooo Gebopoooooooooooo
goooo.

OO0 7.2 a=1000000000000283 0 b= 32565947990 GCDOOOOOOOOOOOODOOOOOO
O.0000000.100000000000000000D0O00. OO0  pari(nextprime,10712)
00000 102 000000000000000.000000000000000000 a,b0
ooO,00000000000.

oboobooooooboobobooooooooooobooboboboooboono —oooobooogo —
gooooooooooboooooo.

74 O0O: 00000000000

00 n000000000000000.

2,3 ..,n—1000000.

23 ..,|y/n000000.(z/0=2z0000000000.)
«200000000.

0ooooo v/ 0000000000000000. 0000 n~2924~103% 000, /n~
2212 ~ 1014, 00000 100000000000000000000000. 0000000
CPUDDDOOOO 1GHz (10°Hz) 00,0000000000000 10°000000000,10
0000100000000 10" 0 ~3.17x10¥" 0000000000

21024 MO0 O0D0O0000000,000000000000000000000,000 RSAOO
0000000o0o0oooon.
0000,00000,0000000000000,000000000 (00000)00oa
00 (0000)000000000000. 00000000000000. 000000000
oooooooo.

e 1O00OOODOO

— 0boo0ooobOoboooobooon

gboooboobooooobooon.

e 1 0J0ODODOO

gbooob10000000.
— boobodab100o04ao0o04d.
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gboooooboboooooboobo,oboboooooboboo,oboooooboobooboooaon
obooooOobooooobooboobo.obooOo,200 n00O0OO

n—1 n—1
a=Y a;-10°, b= b 10
i=0 i=0
ooo0oooooooooooooon.
n—1
ab:Zabi~10l
i=0

Ooo00,e, 0000000000 0ODDOOOOOO0OOOCO. 0000 w000 au:Z?:Omi~
10°0000000000000000.

c+0

for (i =0;1<mn;i++)
t+ ab+c
m; < t mod 10
¢« [t/10]

end for

My < C

goooo,0db0 nO,10000000n00000O.
OO0, OOOOODOODODOOOOODOOD. ODOO,D0D0000000D00 nOOO
S fis104 3" jg;,-100 000000000000 0O0O00O0DOO0OODOO0O0.

c=0
for (i=0;¢<mn;i++)
t< fitgi+c

ift>10 fi+t—10,c+ 1
else f; «t,c+ 0

end for

(boooooon)

ooo,00000b0b00 nO00O0O0OO0OO0. 000000 nO00OO0O0D0OO0OO0O,n0O00000A0
000»20000000000000000000000.

n00000000000000D0D0000O0O00OO O(»?)0000. 00000000000
O0000o0oo0.0000ooooo00o0o0o0g, Karatsuba OOOOOODOOOO. DO0O,O
OO0 a=a;-10+ab=0b-10+0o 000000. OOOOODO

ab = ayby - 102 + (a1bo + agby) - 10 + agby
00000 40000.000

ab = a1by - 102 + ((a1 — ao)(bo - b1) +a1by + aobo) - 10 + agbg



78 O70 ODOO0O0ODOOOODOOOoODO

0000000000 ayby, agho, (a1 —ag)(bp —b) 0 30000. (000O0O.) 000000
0.2"0000 ,b00000000000 T(2Y)00O0.N=2"'000 a=a;-10N + a,
b=by-10N +by,0<a;,b; <10V 0000,000000000.00000,000000000
000 M,A0000,

T(2") =3T(2" ') +4-2"A.

(0 200000000000000000.7(1)=M00,000000000,
T(2") = (M + 8A) - 3" —8A - 2",
0oo, T2 =0(3m). 0000
T(n) = O(3"°%") = O(n'%#).

log,3~15800000000000000000000000.
00,0000000000000000000000.0000000 (20000)00,000
O(?) 0000000000000,

7.5 Uouong

1. (000 — computational complexity —O O OO0 00O ) prime_factorizationOd N % K O
ooooo0ooooooobooooooobooo,ob0bobbo NpDOOoOoOoOoobooboog
0000000000000000000000000. O0o0O00oUooooooO (OO
000000000o0oooooooooooonO).

2. 0000000 Fy,...,F 000000000000000.
3. ged(Fy, Fr_1)=10000000000.

4. 1000000000000283 OO OOOOOOOO. OOOOOODOO.

76 000O0O:00000000D000O0O00O — CP/MS80

Intel 8080 CPU OO OO TK-80 OODOODOOO 88 CPUDODOOOOODODOOOODOO
000000000, Intel 8080 CPUDOODOONO ZilogZ80 CPUODODOODOODODOODODOOO
O00. 0000000000, NEC PC8801 DO OODO Zilog Z80 CPU OUD DO, ROM (Read
Only Memory) 0000000 N8 BasicOOODOODOOOOOODO. N8 Basic 0 Mirosoft Basic
O0O0OONECOOUOOOUOODO BasicOOOOO,0000000.PC88O1O0OOOTOO CP/M80
000 Digital Research 00000000000 0ODOOOOODOODOODOODOOOODOODOO
oooooo.

00,0000 FreeBSD OO cpmemu OO CP/M 8 DOOOOOOOOOODODODODO, OO
CP/M 80 O O Microsoft Basic (MBASIC) D000 O00OO0OO0OOOO. CP/ M8 OIOIOOOOO
00000 http://deltasoft.fife.waus/cpm D00 00000, 000000000000000.

GCDOOOOU00OODODOOOOOO0OODDOO FreeBSD OO cpmemu 00 MBASICOOOO
oooo.



76. 0000:00000000000O0O0O0O — CP/MS80 79

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/M8 OO, MBASICOUOOOOOOOODOOUOODOOUOODOO. OO0D0OO0DOOOOOO
000000 0000000 (turbo Pascal) 000. 0O0O0OO0O0O 19700000000000
OO0000D0 Niklaus Wirth OOOO00ODOOO000O0OO0ODOO0OO0.0000DODOOO0O,00000
ooooooooooooo,0o0b0 1wo0obobooboobboo 100b000oboo0oob,boo0o0oon
gbo.gbooboooboobobbobooboobooboobobboboaboa,od



80 O70 ODOO0O0ODOOOODOOOoODO

OzsocpUOOOOOOOOOOOOOOOOOOOO.DO0OOOOOOODODOOOOOOOO
obooooOoboooobo,1obooooobobooooboon.

0 1 60 : 2504730781961

1 1 61 : 4052739537881

2 2 62 : 6557470319842

3 3 63 : 10610209857723

4 5 64 : 17167680177565

5 8 65 1 27777890035288

6 13 66 :  44945570212853

7 21 67 1 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 : 17711 81 :  61305790721611591

22 : 28657 82 : 99194853094755497

23 : 46368 83 :  160500643816367088

24 1 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 : 226851433717 115 : 781774079430987230203437
56 : 365435296162 116 : 1264937032042997393488322
57 : 591286729879 117 : 2046711111473984623691759
58 : 956722026041 118 : 3311648143516982017180081
59 : 1548008755920 119 :  5358359254990966640871840

Risa/Asir 000 OOOO0O : D00OO0OOO

[349] pari(nextprime,10°130);

1 )0000000!
00000000000000000000000000000000000000000000000001113
[350] pari(nextprime,107131);

100000 500000000
000000000000000000000000000000000000000000000000000063
[351] pari(nextprime,107132);

100000¢ 10000000¢ 00000000000000000000000( 1000000000
0000C )000000000000000000000000000000169

[352] pari(nextprime,10~133);

10 )00000000000000000C )0000C )000C

)00000000000000000000000000021

Risa/Asir 000 OOOOO : 0O000OO




81

oo

1] O0,00,Ubasic0000000O00OOO,00000
000000ooooOoO0O0O000000o0oDDoD0Ob000 UbasicOOOOOOOOOOOO
obo.00oobobooobooobooooobooooooboo 10000,






83

08t 0o

00000000000000000 (function) DOO000O0OOODOOOO. OO0DOOOOO
000000000000 0000000O0000. 000000 (procedure) 00 OOOOOO
(subroutine) D OO OOOOOO.

8.1 0OOOOOOO(DDO)

00000,620000000000,000000000000000 (list)D0O0O0OO (vector)
oobooooooobooobo.oboooboobooooboooobooobooobooboooobooobooon
gooooobooooob.0ooboboobooobo0o WBoooooob.oobobooog.

goboobooboobooboooboobooboooooooooobooobooobo. coooaoo
ocooooOoo,o0o00oobooooo0ooo0,kO0D00O0O000DOOODDOODO. O0ODDOO
oooooooooooo.

O000000o0nD LispO0O0O0O0. Lispd0OO00DO0O0ODOOODOODOOODOOODO. LispO
bobobooooooobooboboboboobooobobobobooobooboooo. oboo
Emacs 00000000000, Emacs Lisp 00000 LispOO00000O0O0O0O. LispO0O0O
OO00oO0OOOO0OOOOO0ODOODO,Asr 000000 [10O0O0OO0OO0O0O0O0.

00 AD0O0O 20000 [10,21 0000
0OO0. 100 00000,20 1000000
0,0000 Af0], A[1] 000000, OO

[345] A=[10,2];

[10,2]
goobo,obobobooobobo,bbbgo
[346] A[0];
10 gboo,0o0o0obooooooon.
[347]1 Al11;

2

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

[349] B[O];

dog

Asir 000000 COO0O0O0O0 OO0 (array) 0000000000000, Asir 00000
gooooOoOoOOOO0O0O0O,00000000000000O000QOCOCoO.coogoooo
O,Asr 0000000000 00OQ00OOODO kOOOOOOOOOODOO,0D00000000O
oo0oo0oO0oo0o0ooo0o0DooOo0oDOoO0o0oOboO0. DooboooOoDpog,00o00 Afo] =
2000000000O00O0,000000O0000O0O0OOOOOOOOO. DODODODOO, O
goooooao

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



84 gsg oo
gooobO.0o00 oob 3b0,0000000000.0000

newvect(3);

b0 30ob0boobo ooboboobobooboo. ocoboboobooooooobobooooon
Ovtol OOOOOODO.
gbobobobooooboooboobo,oboboboooobobo0ob0obOoD,0b0oog type
O00000.00 A000D0C0000O0D00,000000000O0,type) 0 5000.00 4
OO000000000O0,00000000, type(A) 0 4000.
gooO0oO0O0O0O0O0O0O00O0,00000000O0O00ODOOOL. AsirOD0O,0000O

1 2
A=newmat(2,2,[[1,2],[3,4]1]1); O 2x2 00 (3 4) uboo,d00 A00000. ooo

(I1,» 000 A[IJ0JJO00OO0ODO.000,0000DOO000DOOO,0000000D0O.
00000 Ajo)=1000000000000,0000 (D0)0DOOUCOOO.ODDOOOOO
obooooOoboooooboboooboobo,boboboobo0oboooooboooooon.

82 0LO0OOOOOO

gbooooooboobooboo,obobocooobooboobobo,0o0o0ooobobooooooboOoboon
goo0o.oooooobooooboooooooboooboooobooobobooobbooooooooboooo
uoboobooobo.oobooboobooboooobooooOooooOooo,booooooboooo.
ocoooooooooooooooog,«ooooo”ooo.

obooobooooooobooooboooon.

00 nsum(¥) O Y} ,s00000000OO.

dof nsun() { NOOOOOO (argument) O0OO.
5=0; 0:
for (I=1; I<=N; I++) { [445] nsum(10);
S= S+ I; 55
} [446] nsum(100);
return(S); 5050
}

000000 (return value) 0 return 00000. 00000000 sO0OOD0OO. OO, print
Oreturn 000, print 0000 0000000000, return 0000000000003
print 000, 00000000000000.

“0007(etwrn value) 00 0000000000000 0OO0O00O0DO00O0O. “00 nsum 000
ooooooO0O0O0”000000.0000000 A=nsum(10) OOOOO,000000D000
oooo A00O00Ooo.

coooooooooooooocOoooo,b0o00oobo0oooocOoooo0oOooon,oo0on
0000o00o0o00oo0o0oo0Uo0. Do00oo0oUoooUooooooooog (local
variable) 00 0. 0000000000000 0OO0O0O,00000000000000O0,000
ooooooooooooooooooooooooo,o0oo00ooo0og.ooooo0od
ooooo “«cooo”oo0oo0O0o00. 0000000000, N, s, I00C0CCO0O0OO. 00CBO



82. O0ODOOOOO 85

0d0o0oo0bO0bO0obOOooOOoooO0DbOOo. ObOobO,“0b0b0oo0OooDoooOobOooooooo”d
dooo0ooooo.0boobooog,bo0booooooooooooooag.
0:

[447]1 0 sOUO0 nsum OOOODODO sODO

0o0o0. 00ddd,nsum JOO0OOOO
[447] S=3;
3 Onsum JOOO0O0O SOOO S5 0000,
[450] O sO0OOOOOOOOOOOOO 3
[448] N=4;
A gooooo. oo NOOOOOOoOooo
O.0K81000.
[449] nsum(10);
55
[450] S;
3
[451] N;
4
nsum(10) OO OOO0OO nsum(10) OO OO0
oo oad oo oo
3 S
4 N 4

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

081 00o0oan

Asir 0000000000000 O00O0DOOOO0O0OOO. D0OoOOO0oO0Ooooooooooo
ooooo,000oo00ooooooooooOo0ooooOo00boO0. bO000 Cco0d, nsum d
ooooooboooog.
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oooooooo cooo 100 1oo0ogo,
100 1wo000000b00o00obobooooog
Oo000bO0o0. int S;,int I000000O
gobooo.ooobooobooon. unix d

#include <stdio.h>

int nsum(int N) {

int S;
int I; Jo0o0oboo0ooboboood, local.c OO
5=0: gdd save U,
for (I=1; I<=N; I++) { bash$ cc local.c
S= S+ I; bash$ ./a.out
ieturn(S); gooooo,ooooo.
}
main() {

printf ("%d\n",nsum(10)) ;
printf ("%d\n",nsum(100));

gooobooobooboobobobobooboobooboobo.bboboobo,boo
0000, extern 0OOOOOO.

[444] S=10;
445 10);
def nsum(N) { [445] nsun(10)
55
extern S;
[446] S;
S=0; 55
for (I=1; I<=N; I++) {
S= S+ I; O0 nsum 00000 SO,00 nsum OO
b 00 sO00O0000000, [446] O sOO
return(S); O5s00000.
}

gooobooobooobooboobooboon.



83. 0DOOODOO

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) OOO0O
a.

gd gd
N(make_table O N) 4
I(make table O I)

87

[347] make_table(4);
1:

10

o B W N

00 make table(N) O P ¢+ 000 p =
1,...,N00000000. make_table U N,
I0nsum U N, I00D0D0O0OO0O. O 820
uo.

make_table(4) 00000 nsum(3) OOO0O
O.

gd gd

N(make_table O N)

I(make_table O I)
S(nsum O 8)
N(nsum O N)

WD | W | >

082000000

gbooaobooaoboobooobooog.

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

83 ULOOOOO

OO0 hello(N) U NO HelloOODOODDO
gooooa.

[346] hello(3);
Hello!

Hello!

Hello!

0

[347] hello(3)$
Hello!

Hello!

Hello!

[348]



88 gsg oo

ol 81 0000o0o0oo0obooooon.

00000 funcl.rr max(A,B) 0 A0D BOOOODOODODOOOO
oo.

/* funcl.rr */
def max(A,B) {
if (A>B) return(A);

else return(B);

ooo

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

[124] max(10,20);

20

OO0 820000 GCDOODOOOOODOOOOODOOOO.

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

def abs(A) {
if (A<0) return(-A);
return(A);
+ abs(A) 0 ADDOOOOOODODOODO.
def mygcd(A,B) {
if (abs(B)>abs(4)) {
T=A; A=B; B=T;}
while (B !'= 0) {

R =AY B;

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

ugb 83 boobooboobooboobbobo. oboobooboobobooboboobon
go.



83. 0DOOODOO

goooo

/*func2.rr*/

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

}

def foo() {
I =100;

}

main();

89

gbooooobooooonoo

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

[49]

0

0

o0o. oooooleoobooooooo. g
00 foo O

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

3

gboooooooooon.

o84 00 000 z,=22,1+1, 2o=00000000 n000000O0O0OO0O0O0OOC

oo.

gooon

/* funcd.rr */
def xn(N) {
Re=0;
for (K=0; K<N; K++) {
Re = 2%Re+1;
}

return(Re) ;

gobogoooooog.

[345] load("func4d.rr")$
[346] xn(1);

1

[347] xn(10);

1023

[348] xn(20);

1048575

ub 85 buubooboodbooboobboobuoobooboobbobobo. boabod
googoboooobooobgo.obooooooboob,ooooboboobooboobooobg.
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/* func3.rr */
def minmax(A) {
N = length(A);
if (length(A) == 0) return(0);
Max = Min = A[0];
for (K=1; K<N; K++) {
if (Max < A[K]) {
Max = A[K];
}
if (Min > A[K]) {
Min = A[X];

}

return([Max,Min]);

gsg oo

oo0oo0O (o000, 000 1 oOooOOoooDo
obooo.0oobooobooboocobooog
ooo.0oboooooobooo.

[345] load("func3.rr")$
[346] minmax([1,4,2,6,-3,-21);
[6,-3]

length(L) D0O0OO LOOOO (ODO)0OOO
O000O0.0000,0000vO000O0 (O
0)000000 size(V)[0] DODODOODO.

oO,0000000000bO00000O00000bO00bO0O0O00bO0O00. 0b0o0ooboOoobooOooaon
gboboobobobobobobobobobobobOobobOobDOobDOobDOobDOobooobDoon
goooooOOOO0OO0oO000O0O0O0oO0oO0ooooooo. 00oooooooooooo,cooo
oboocobOobooooboobooooobooooobooboboooboobooooooa.
obooooboobOo,0000b00b0000obo0oboob0 10000.

ooo:
def vector_one(V) { [349] A=newvect(10);
N = size(V)[0]; [OO0O0O0000000O0]
for (I=0; I<N; I++) { [350] vector_one(A);
V[I] = 1; 1
} [351] A;
} [1111111111]

goboooboo AD0OOoobOooD 10
gooooa.
size(WW[0] O ODOODO vOOOOODO.

00 81 (10) DOOUOOOOOODO vectorone() OOOOODO
V =0;
goooo,

[351] A;
[1111111111]

goooooo.ooobao,

[351] A;



83. 0DOOODOO 91

goooooor000oOoooooooooooooooooooo.

0g300000o,bo0obooboooooboboooboooooobooo.booooobooon
oooooo.

vector_one(A) OO OOOOO vector_one(A) OO O OO
oad oad oad oad
A A[0](DO)OOOODO A A[O](DO)ODDOOOD
A[0] 0 A[O] 1
Al1] 0 Al1] 1
A[9] 0 A[9] 1
v Alol(0DO)YOOoooo

083 000nbogn

0000000 Pascal 000000000 DOOOOOODO (clone) 000000 DOOOOOO.
00000 ver000000000,000000000.000000D0 COJavab0OOCOO
O00000.0000000000000000. Asir00000000Q0COODO0OOOOO
goboobod. ggboobbooboobbobobooboab. obbo,abo0obod
gboog s0booboobobooboobo0.booboon.

[347] A=newvect(10);
[00O00000000O0]
[348] B=A;
[00O0O0O000O0O0O0]
[349] B[0]=100;

100

[350] B;

[ 100000000000 ]
[351] A;

[ 1000000000001

A0DO0O0OO0UOOOOU0OD (cese)y)D000O00ODODOOOO.

N=size(A) [0];

B=newvect(N);

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

00 8.2 (20)
1. 0000000000000000 clonevector 1000000.

2. 00000000 clonewvector 100000000 DODOODOODOOODODOOO? OOO
0,000 newvect (3, [1, newvect(2,[10,20]),3]) 00000000 OOOOOOOOOO
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84 0000 (0D0OOOODODO)

42000,000000000000000000000O00O0ODOOOOOODOOO,00000
oooooooooooooo0oOoooooooOo,00oo0ooooooooooOoboOoooOoo
O0.0000,4“00,00,00 : Asir User’'s Manual” (http://www.math.kobe-u.ac. jp/OpenXM
000)OO 5000000000,

84.1 LUUUOoOODOO,00b0DbO0O0

gbooooobdooboooooboobo,0booo,0booooboboboooooboboon
U,0b0o0oboooob.0coboobo0,0b00obodb print 00000OD0OO0O0OOCODOOOO
gooooooog,

e JOODOOODOO.
e 1O00I00DOOOOODOODLOOOOODOOOODOODOOOODOO.

uboboobobo.obooooboboooobo,obooooobooo.
gbooo,0b00booooboooobooboooooboooboooogon.

goooo good

[100] A = newmat(2,2,[[1,2],[3,4]11);
def mat_mul(A,B)

[12]
e ) [34]
SA = size(h); [101] mat_mul(A,A);
?B = size(B); [ 717 ]
if ( SA[1] !'= SB[0] ) [ 32 54 ]
error ("mat_mul:size mismatch");
N = SA[0]; L = SA[1]; M = SB[1]; 0oooooooo, (o0)oooooouoo
C = newmat (SA[0],SB[1]); gbd.dodoboouooooboooa
for (I =0; I < N; I++) gooooooood.

for ( J=0; J<M; J++ ) {
for ( K =0; K <L; K+ )
T += A[I] [K]*B([K][J];
cl1Il[J] = T;
}

return C;




84. D0O0UOD (ODDOUDODO)

93

[102] debug;
(debug) list mat_mul

mat_mul : size mismatch’’);

SA[0]; L = SA[1]; M = SB[1];

,SB[11);
=0; J <M JH+ ) {
for ( K =0; K < L; K++ )

+= A[I][KI*B[K][J];
T;

-

criltJl

1 def mat_mul(A,B)

2 {

3 SA = size(A);

4 SB = size(B);

5 if ( SA[1] '= SB[O] )
6 error (‘¢

7 N =

8 C = newmat (SA[0]

9 for (I =0; I < N; I++)
10 for (J
(debug) list

11

12

13

14 3

15 return C;

16 }

(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)

gbobog,11ooooooooooooog
0o0oooooo. 110000oooao, (0,0)
goooooooo.
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(o,oooooOoooo, (o,)ooooooo
0O0.0000000 cont (continue) 000

(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)

Ubobooobo0. 0000000 next0OOO.
ooooo,tooooocooooo,boog
gogboobo tooooobooooboa. boao,
gob tTo0ooOooboooboo.

(debug) next

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

12 T += A[I][K1*B[K][J];
(debug) print T

T=7

(debug)

gooboobooobbooboo,0bo0booobuooboobobooob. ob,booba
gbooboo,0bo0booooobooo,oobobooooboooooboooboon.

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 [0O0OODO

gobooooooboooboobooboooboobooob,b0o00bocooboooobooobooooon
obooooobooooobob.b0bobo,NODOobOoobooooboooobobooo.
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def factorial(N)
{
F=1,;
for (I =1; I <=N; J++ )
F x= 1I;

return F;

[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 Ao

3 F =1;

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

6 return F;

7 %}

(debug) print I

I=1

(debug)

gboooobooooooo.

ctrl-cO00000. ObOOOO0OO000O0
,70000000000000. 0000

O
d000ogoo,goooooooog.

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

ooog

(debug) print J
J = 4120134

gobgobooobooboooboo.

95

gbooooooooob,ocoooboobobooo0o. oboboboooocoooobooboboon
gbobooboaboabo,obboobooboobooobooboobo,oboboaoboba
goooboo,0bbooboobooboobooboobon.

OO0 (byN):(N) O Asir 000000000000, 000000000000000000000
0000000000000 000000o000o00ooo0UoD. 00 (MO,000000000
uob,0000000b00000000O000b0000O000OO00b00O00,00bb0000Ob0OO0
oobooboboooboooboboooboooo,oboo0oobooobooooobooo.oboboo,b00oboon
obooobOoboooooboboooboobooooobooooboobOo,0000ob0obooboooa.

85 UUOUOO
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o0 83 00000b0000000oob00obO. oooboboboooooobooboobooooon
oo.

def main() {
I =0;
K=tenten(I);
print ([I,K]1);

¥

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

¥

main();

ol 84 000O00ODO0OOOOOODOODO. OO0ODOODODOOOOOOOOObOObOOOOOn
oo.

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

¥

def tenten(N) {
I = 24N;
return(I);

}

main() ;

gb 85 000obooboobooboo. oobboobooboobooboboooboobon
go.

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

main();

ugb 86 bObOOoobOoobOooboooboOo,boboboboooboo.

00 8.7 [20] (00000 uwnix 0000, asirgui 000000.)
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1. 0000000 (xy)Ox0000000OO0OCOOOOO. 00000 XYY)oOooooo
u,
S=asciitostr ([0x1b])+" ["+rtostr(X)+";"+rtostr(Y)+"H"; print(S,0); O0OOOO
O.000000000000
S=asciitostr([0x1b])+"[2J"; print(8,0); O0OOOOO. 0x1b(DODOOOOODO)O
gobooooobooooooooobboooooboooob oo, boooon
oo,00o0obo0,dddddooooobboooo. o000 ooooooo
o0oodoOdDoOo.obDoooooo 1ooooooo.

2.000000000,200000000 «xODDb0O0bOoObOOODbODODOO.
OO0 88 00 NDO ODOOOODOOOO,0000000DO000O00DOODO.

00 8.9 Asir 00 diff(F,x) 0,F0 x000000000000000000000. x0O0
00000000000,0000000000000000000. 0000, diff(F,x,y,y) O
%DDDDD.diffDDDDDDDD Asr 000000000,

diff 0000, 00000000000 Jacobi0OODOO00DO0O0OO0DO00ODOOOOO.

OO0 8.10 Taylor 000000 sine OO0O0O0DOOOODOOOODOOO.

OO0 (by T): 00000000000 0OO0OOD,0000000000O00O0000OUODOOOOOO
O.0000000000000O0000ooDoo00gooDooOo00ooooOo0O0.ogooooog
0000000, 000000000o000ooooUoo,00(Mo0DUDo0000D0Dooo0OQ
000000000 “00000000o000”’0D0o0000DoO000D. 0DoDoOoooooOog
oooodooOd,000d0000o0oU0oo0. DoDoooDoOooDoOoooOoooooooooo.
0000, Java AWT (Application Window Toolkit) 0000000000000, 0000000
000000000000 000000000000000. 0000, mouseDown 0OOOOOO
O0000O,mouse 00000000000 DO0O0ODO,0000000000. 0000 mouseDown
O”000oo”oogo.

00 (by N: C++ 000,000000000000O0000OOOOOOOOOO. ODOOO,
O000D0=000000000000. 000000000 0DOD0D00DoODOoO0oDODoOO00DO, O
00000000 o0o00ooooo0O0o00oooo0oooooo0oooo,o0o0ooooOog
0o0do0oooooooo0o0ooooooo0ooooooDooo0O0. D0goooooooog
oo0o0oDooooDoooooOO0O. 00D, 0000000000 00ooO,00o0o0o0ooog
o0000oo00oooDoo0oO0ooDoOo0o0oDoOoO0UoDoOoO00oODoODoD0UoOoDOD. 0000, 00
00000o0o00o00o0o0oUo00o0o0o00OU00o0o0L,0000 (0?)0D000UD0O00
Oo00oooo.0ooooo,000ooooo0, 0000000000 ooo. oooo, C++
00000000000 odCO0OOODO (N)U,0000000000O0000ODOO0OOOO
0000000000000 00000000 Windows DO00ODOO0OO0ODOOOOO.

goooboog go

gboooooooooooooobooobobobooboo. obooooooobooooooog,
000000000000 00000000. 000000000 00,0000000 (How chart).
ubdg if0d fordbuoboobogbuoboobabg,bobobuobogboboboood
gooo.boobooboobooobooboboboobooboobooobg.
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gboooboooobooboobooooboobooobobooo,cboboobooobooboo
gooo. OOooo pPADODODOO. OUOOOO “O0O0U00O0O0ODODOOOO”OOODODDODOO.
Asr 00000000000 OODOO0OODOOOOODOOO.

oo ooooooooobooooboooboooooob,0booobbooooboooboaoon
ooooooo uMLOOO. 000 “Obo0oOoooo”boooooobo.

00 ((N)OOOUOO0?000000000000000,00000000000,0000000
gooooo.obooogooboobobo,obooooobo,0boobo,oo0oobD,0oboboooo
0000000000, 00,00000000000000O0O0O000O0O0O00OOD (OO
0000)0,0000000000000000000OO. DODUOO0O0OU0DOOOOOOOO
ooooobo vMLOOOOOOOO. obobobooboobo,0o0b0o0o0o0o0ob0. oooo,o
gooob.0ooooboooobobooooobooooobooboo.boo.

ocooooooooooooooooOo0oOoooooooOooOoooooooOooOooDOog, “obo
ocooo0.0oopo0oooooooooooooono”Do0 «ooooooooDbooOoooobooo
coooooOooboooooooo”ooooDooo.
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o UOootuobbotouod

9.1 0O0OO

f()0 ROODDOOOOOO,
f(t+h)— f(t)
h
0O0O0O00O0.00000 /()0 RO0DO0O0DO0O0,

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

o,0boobooboobobo,0coboobooboocoboobobobooboobooboOooboon.
oooo,0b00boooon

(9.1)

2

dt?
gboooooobobooooobo. booobo,0booboooboobobobooooboooboOo. ooo
goooooo,

y+y=20

ub x 0gdo =0d

OO000000000. 000000 Newton OOOOOOOOO. OO0OOO ¢tODODOOCO
¢t)0000,000 ¢(),0000 ¢'(t)000.

loooooboooooooooboooobo 100 wobooboo. oo toooo,wooo
Oy 00O0DD0O0OD0O00.000,0000000000000y=0000.000000000
0,0000000y00000 (D00000O00O0DO0D0O0)0000WOOO0O00 —kyO
OO0.000 k0000000DODC.000 k=100000 NewtonOOODOOOOODODOO,
googoood

Y +y=0

ooo.

A, BOODOOOUOODODO Acos(t)+Bsin(t) 0000,00000000000000.000
O000O0,cos 0 sin 00000000000, 000000000000000000. O (9.1)

00,Ah00000000,
y(t+h) = 2y(t) +y(t = h)
h?2

+y(t)
000 o0o0000.00000,

y(t +h) =2y(t) —y(t — h) — B?y(t)
00D000000D00000000. Y, =y(kh), k=0,1,2,...000 ¥, 00OOO. 0000,

Yito = 2V — Yy — B?Y



100 U90 OOobOOoooooao
gbooobOoboooobobooooob. ooogoob,boon

Ytz = 2Yk+1 — Yk — h2hpy1 (9.2)

goooboooboobgooobo,bgobobbobbooboobooboobob.ooboo
00O00ooO0o0o0ooOo0oU0ooO0. 000 (92)000o0o000ooO000,00bDoO0o00o
oooo.

0000000000000 000000o00,000,0000000000 y(0)=a,y(0)="5

O0o0ooono
Y1 — Yo
h

y(0) =a=vyo, y'(0)=b~

oooooooog.

o 9.1 000000004
d? ,
ﬁy—f—y:sm(at)

00000000000, sin(et) 00OD0OO0O0OOOOOOODOOOOOOOOODO.

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 = 0;
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;

print ("Type in osci(0")$
end$

oooO,00000000b00000b0O0,00b000O00b0O0O0bO0O00obOOoooOoooboOooboog,
gobooobooooooooboooboooboo,oobooboboobooobboobbooboobDooo
gbobooboooooobooooboooon.
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9.2 UJUuUon

goboboooboboboboboooooboboboooobobobobo.bobobobo
gooo.

ooQ
d
7Y y, y(0)
O000. 00000 e 22000.
. ft+h)=ft=h)
Jimy 2h =7

00o00o0,A000000000000,00000000000(@OO0OD)000O0UDOOOO
gooooooao.

Ykt2 = Uk — 4hykt1, vo =1, y1 =yo + (=2)h
000,00000000000000 -2000,00000000,y 000000.0000
00y 0,00 k0000000000000 O0000000

g odgao, 0000 wuwstable.rrJ00.00000000000O000DODO0O.
unstable.rr (O 9.1) OO
ocoooooog,k00000
oooooooobooooono,
kODOODOOODOO,0000
goboooboooooooo
goooo.obobooooon
Ooooooooog (blow up
of errors of a difference scheme)
goo.

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,pO0000000O0,k000000000CCOOOOOOOOOOO,kO000O
oo0o0,00fdooo0ooooooooo0. A000Q0O0O0D0O0, k0000000 DODOO0OOOO
goooobbobbdoooooobobbobboooooooboob.
000,000000000000DO0 kO00DO0O0O0O0DO0DO0OD00O0. ODO0O0DO0oOobOOooOoog
goooooooooooo0 kOooooooooOooOoOODOOOODODODOD. 000 k000
goooo,000o0ooo0oooQooooooooOoOoOoOOOOODOODOD. D000 OOOo
gogobbtoooobobuooooboooobbboooobbboooobboooubL,0oob b
gooooooooOoO0OO0,0000000D0DODOODOO.

9.3 UuUouoon

00 9.1 00000
y'(t) = ft.y(t), y(0)=P
0000.000 LOO0O00,000,uveRO00 ¢t€[0,6)0000 f(t,2) 0000000
oooO
|f(t,u) — f(t,v)] < Llu—v]
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load("glib")$

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

X1 = 1.0;

Dt 0.01; T = 0.0;

X2 = 1.0-2xDt;

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

Joooooooo.ooo,2000000000 g/(t) O te [0, b} gooooooooooo
nO0,h=>b/,n 0000000 {y} 0000
Yr+1 = Yk + hf(@r, k), Yo =P

ocoooo.oooo,n000D00O000DO0 CcOOOOO,

— < .
o2ax |yx — y(kh)| < Ch (9.3)

ooo.
oooooooOoO0oo. o A00000000,0 (93)0000,n=b/h—00000 00O

0o0U00.o00000,n00000000 (OO0 AUOODOODOOOO), 000000000 y
0000 ykh)DO0O<kh<bOOOOOODODO.
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000000000, y(t) 000000, ty =kh, Yy =y(te) 000, y(ty+h) O Taylor 0000
00 200000000,00

y(ti + h) = y(te) + v (tx)h + %?y”(tk + 0, (h)h) (9.4)

00000.000,6,()0 k0 Ah0000,0<6,(h)<1000000000. (94) 0000
000000000o00o,

h2
Yir1 =Y, + f(tk, Yk)h + ay”(tk + Gk(h)h)
god.ooobbobbud ywOOhoOog,
h2
Yk+1 — Y1 = Yk — Y + hf(te, yn) — hf(t, Yi) — jy”(tk + 0, (h)h)
O0oOo.oooooo
k1 — Yig| < lye — Yi| + ALy — Yi| + h*M (9.5)

000.000 f000000000000,00 [0,60 %”(t)/2'000000,0000 MO
000000000000000. (95 0000 |y, —Y:| Ok k—-10000000000 (95)
0000000000000,

lyks1 — Yig1| < (14 AL)?|yr—1 — Yioa| + (1 + hL)R*M + h*M
gob.oooooooo,

[Yk+1 — Yit1]

(14 ALY yo — Yol + {(1 + hL)* "2+ + (1 + hL) + 1} K%L
1— (14 hL)k!
1—(1+hL)
(14 hL)k=t -1

= —— hM.
L

IN

h2M

goo

(1+hL)"

1—(1+hL) 1 <1
L= (+hL) <1+ 1+ hL

L n
§1+(1+hL)”:1+<1+b> <1+ e
n

000,c=*~M0000,000000000000.00000.

gbooooobooooobooboooooon

Y1 fl(tay17"‘7yq)
d iy | _ fa(ty1s- -5 9g)
dt

Yq fq(tayla"'ayq)

gooooa.
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94 U

gooobooboobgoooboboobo.oboobooboobobooboob,oba
gooobooog.

DD 9.2

goooogoo.

load("glib")$
def diff1(X1,X2) {
glib_open();
glib_window(-10,-10,10,10);
glib_1ine(-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 Yo

goooogoo.
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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$

0d 94 0000000OO
d2

aﬁy+y:ﬂmm)

00000000000, sin(et) 0000000000 OOOOOOOOOOOO. OOOOO,S5
ooooooooooon.

ocooog,oboobooo0o0oogoooooooooboo.ooboboo,0oboooD,LLSsIDo0O,
oboooooboooobooboboooboooboon.
oo0 ooooboooooboo.

OO0 9.5 Lorentz OO 0O

P = —apy+aps
Py = —pip3+bpr —po
Py = pip2+cps

000000000.000'0+¢+000000000000. A,B,CcO00000000ODO.
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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*P1-P2) ;
Q3=P3+Dt* (P1*¥P2-C*P3) ;
glib_putpixel(Q1,Q2);
T=T+Dt;
P1=Q1; P2=Q2; P3=Q3;

end$

boboobobooobooboooobobooooobooooobon.

oood

1. 00000000 ¢ +ay+y=00000000000. 00000 «00D0O0DO0OODO
oo

2. sin(kx) 000 cos(kz) DO0DDOOO0ODOOOOOOOODOO.
3. Lorentz OOO0D0O0O0O,00000,000000000000.
4. D0o00oO00OO0OO0OO0obOOobOOoOoboOobOOobOoOoooDbon.

5. 00000000000000,000 ChOOO0 C’R20000000000000000
00 (2000000000).



100 Oooooodood,dodoodd

10.1

googd

10.1.1 O0OgoooOo

107

gbooooobooob 200000000000, 0000000000. 0000000ODOO
obooboooboooboobooboobo.oooooobooooyoboooooboooo
oooOo.b0o0ooobooooooo.

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

© 0 N O O P> W NN =, O XN -

-

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¢

PN < XM = < H 0 ® o Yo = 2N gH@mD @TmE O QW e o

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

-~

0 0o T M

5 0k 0

.

R o "W O B B H K «

— AN <9 M =5 9 £ o W0
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3d = 5d ] 7d
3e > 5e - Te
3f 7 5f 7f

20HOOO,20H000000000000000.0000,wix00 0AHOOOOOOOOO
OO00000. 0000oOpo0oob0 osSooopoooooo. MSDOS O Windows 00O 0DH, 0AH
U20000000000000000000.

00 10.1 (05) 0UO0OO0OO0OO0OOOOODOOOOOOOOOOO

Do not cry over the spilt milk.

00 10.2 (05) 000000007

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 OOOO0O0O 1ISO2022

0000000,JIS000,000JIS000,EUCO00000000. (0000000000
000000 JISO00000. 00000000 JISO0000 0000000000, 0JISO0
0,EUCO0000 00000000000000,I1S0-20220000000.

000 JISOO0O0O MSDOSOOOOOOODODDOD Windows 000, Macintosh 00000
00000000,00000000000000000000000000000000,000
0000000000000000 “0000” 00000000000 1980000000000
00000000,000000000000000000000000000,00000000
00000000000000000,JISX0208000 10 000 JISOOO0OOOOOOO.
000000 WebOOOODOOOOOOOOOOODOOOOJISOO0ODOOO0O000000000
000000. 000 JISO00000000, Unicode 1000 UTFSOODOOOOODO0OOO
oooooooo.

0000000000000000,I1S02022000000000000.180-202200000
000 [1]000. 1S0-2022 (000) 00 21HO0O 7EHO GLOO,AIHDOO FEHO GR O
0000.1S0-2022 00, 1BHOOO0O0D0O0O0O0ONONONONONOOOOOOOOOOOOODN,GLO
00 GROOOOOOOODODODO0O000000000000D. 0000000000 Go, GL, G2,
G300000000000000000000000000000000000000000. [1]
ooo.

0000, 1BH, 2DH, 42H, 1BH, TEH 0000000000000, ISO 8859-2 (0 O ISO Latin-
2)0 GRODDOOOOODDOO0000O000.0000,00 60 ISO8859-200 F6H OO OO
00000000000. 00000000,

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

ol 3000000.
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ISO 2022-JP 00, GL OO (GoOOOOO)JISX0208 DODO0OOOOOOoOoOoOoOo,oooO
JISX 0208000000 (300,83 000000)000000000O00OOOOOOOOO
oo.oooo

1BH, 24H, 42H (JIS X 0208 83 0 0 0), 31H, 39H (0 ), 1BH, 28H, 42H (000000 00), 41H,
42H, 43H

O «0ABC?’ 000O0O000OO.

000 EUCO0O0OO0 GLO DOoOOoooog,GrROJISX008 00000000 0O0OODOO
OOo0o0o0o0oDOoOd. GRO JISXo08 DODOOoOOoOOoOoO,Jiseeo8 0O0OOOOODO 100
O.00000,¢ ABC?’ 0O 000 EUCOOO0O0OOO,

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

ooo.o00,31H0 20000,00110001 000,0000000 10000,10110001 000,
60000 BlHOOO.

000 EUCOO0O000 mixO0OODODO0OOOODO0O0O0OO0OODOO0O0O0O0OO0O0O0O00OO0 (00O
0O UTF8OOUU0), 0000000000000 000DO0DO0ODOO0. D000 EUCOOO
gooooooao.

blal 0 bla3 O blad 0O blas O
bla6 [0 bla7 0O bla8 O bla9 O
blaa [0 Dblab 0 blac 0 blad O
blae [0 Dbilaf 0 Dbibo 0 bibl 0
bib2 O Dbi1b3 O bibd O Dbibs O
bib6 O bib7 O bilb8 O blb9 O
bilba O bibb 0O ©bibc 0 bibd O

JISOOOOO0OO0 10000 21HOO YEHOO,200000 21HOO 7EHOQCOOOOOO
oboooooo.oooboobooooobooobooboooboooo,boboboob 100000
O0000,AlHOO DFHOOOOOOOOOOOOODOOOOO. 000O00O0ODOO0o0ooooo
oo00,0000000000000,000JISOO0000O0O.JISOOoDO000ooO0O10
OO0 8IHOO 9FH. 20000 40HODO FCHOOO,OOO 10000 EOHOO EFH. 20O
000 40HOO FCHOOO,O0OOOOOOOOOOODOOO0OOOO0OO0O. 0000 O (3139H) O
OO00JISO0D00O00D0 88HOOD. D000 00O0O0O0O0OoDoOO google I “O00O0O JIS”
gbobooboobooooboooboooo.

uTFs 0DO0O0O00ooooooooOo,bo0b000000 2000,000 30000000000
ooooooo.

0xxxXXXX
110yyyyx 10xXxXxXXXX
1110yyyy 10yxxxxx  10xxXXXX

ooooODDOO0 vpitD0D00000000,200000000 11bitODO0O0O0OO0O0O0OOO,30
0000000 16bit00000000D00,000000000000 google I “UTFS” OO0
00000000000000.0000 O (3139H) O UTFR OO E58EA9 (11100101 10001110
10101001) OOO.

JISOODO,shit JISOOO, 000 EUCOOO,UTFSO00O00OOOOOOOOOOooon,
unix 00 nkf OO0O00O000O0OO0OO.
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00 10.3 (05) OO0OO0OO ISsO-2022-jp 000 ODOOJISOOOOOOOOOO.

O00D00O0000O0O0O00b0O0OO000. BashoO.

EUC (Extended Unix Coding system) 0O OOOODO

ada2 ada4d ada6 a4a8 adaa 200a
a 0 g a 0

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

a4b5 a4b7 a4b9 adbb adbd 200a
a 0 g a 0

ad4bf adcl adc4 ad4c6 a4c8 200a
a 0 g a 0

adca ad4cb adcc adcd adce 200a
a 0 g a 0

ad4cf ad4d2 a4db5 a4d8 a4db 200a
a 0 g a t

adde ad4df a4e0 adel ade2 200a
a 0 g a 0

aded adad ade6 a4a8 a4e8 200a
a 0 g a a

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

adef adad adab a4a8 adaa 200a
0 0 g a 0

a4f3 alab ala3 0Oala

a 0 g

SJIS (Shifted JIS Code) DO DOODOOO

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

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

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

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

82f1 814a 8142 0Oala

a 0 a

10.1.3 0OO0O0OOODOOd

Emacs OODOOOOO0O0O 100000000000O0,1000000000000000040
o0 0 0o0oobooboooboobooboobo

1 g

oo0O,000 10000 1,000000001000.

00 104 000 1,000 00000 10 EmacsO0000000, Emacs0000000O0O
oooooboo,0boooooboboboobooooobobooooboooobobobo.obooon
1000010 20000000000000000. WindowsOOOOOO (notepad) 0000
gbooooooooooooboobooboooo,bobobooboobooboooobooooboooon
oboooooboooo,bocobooboooob 20000000.

gob 10000 10000000000, 0b000bo00o0oo0 100bo000ooooo
OO0 31H, 00 100 JISO00D00O0O 23H31HOOOODOO.OO,23H31HO EUCDOOO
OO0 A3H B1H, Shift JISOOOOO 82H50HO000. O000O0O0OOOOOOODODOODODOOO
oo00oO0oO0oooOoo0oOooooJiIsocoooooooooo0. ooooooooooOoOogo
booooocoooo. 0obO0bobob0,000000000 hoge@math.kobe-u.ac.jp O
oobo0o0o oobooobobooooboooboobooboobooboobooooboooboobooooon,bo
0000000000000 o0oUo00oO0D. 0000000000 (DODO0oOO0O0Oo0OO 20H)
00000 (JISOO0OO00 21H21H) 000000000000 OOO0.

JISX0201 000 O0O0O0Ooooooooooo0. LROooooooooooooooooooo
0000O00,00000000 \0OJISX0201 00 O O0OO00OO0O0O0OO0.CO00 TeXOOO
00o00ooo0o0o,\0O 0o oooouooooooooooooo.

10.2 O OOOO

AsirO00,00000000000000, purgestdin() O get_1line() O0O0O0O0O0O00O00O0OO
0. 0000,000000000000000 20000000000000000.00000,
OO0 [RETURN|O00OO0O0O0O0O0OO0.00000000000000O00O000000O0O00OO.
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strtoascii(S) 0 OO0 sOOODOOOO
0000000000 00Ooooooao.
[RETURN |00 00000000000,sO0
0xA (00000)000000. eval_str(s)
0000 sO Ast 000000000000,
000000000 rtostr 000
0000, P=rtostr((x+1)"2); 0O00O,P
000000000 x2+2+x+1 0000

def nibai() {

S=""

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

OO open_file(), get_byte(), close_file(), put_byte() OO OODODOOOODOOOOODOO
O0. 0000000 open (DO0OO0)0D0O00O, DDDDDOODOO. open00,000000
000000000000, 00 openfile(S) OO0O. sOOOODODOOOOOOOODODODO.
0o0obobooobobd open oo, 000000, DbO0bOobOO,0b0b00O0ObDO
0.0000000000 (file descriptor) D00 . 00 getbyte(OOUOOOOO) O,00000
000000 10000000. 00 clesefile(DO0O0O000) O0000O0C00OO0O0OOO
0o0.000000000o0o0oggg,0ooooooooooo0. o000 40000,

10,3 O0O0O0O0OO0OO0OOOOO0

00 asciitostr(), strtoascii() 00 DO0OO0OOODO,D000000DOO00O0OOOODOO
gooo.
O:

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

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

gbooobood + bogoobobb.obod  "abe"+"ABC" 0O abcABC UOODO.

00 105 (COOOOOOOOOO). OOUOO,0000000000O0 “CcOUOOOOOOO
0”00 1000000000000 00DOODO0O0DOODO0O0OD0OD AsirO00DDOO.

104 OOOOOOOO

gbooooooooooooooooooboobooboboboboboooooooooooo
oob0.0000o0,00oboooooobooooboooboon.

uoboobb aump.rr OO0O0OO0O0O0OO0O0O0OO0ODOCOOOOCOOOOODOOODOODOOO.
ooboooboooooooooobooboobooobOoobooo. bocooboooooooooobooooon
oooooo.
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1. toHex(N) : OO NO 16 00000000000O0O.

2. dump(F) : O0O0D0 FODOOOOO.

000 toHex OO O.

extern HexTab$
HexTab=newvect (16,
["O" , lllll s ||2l| s ||3l| , "4" , |l5|| , ll6" , ||7|l s ||8’| s "9" , Ilall , llbll , "C" s lldll s llell s llfll] )$

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

extern J0000000000000000OOOOOD. 0000000000000000000
000000. iand(A,B) 0 ADDD BO 20000000000, bit0 (00)0 and 0000
O00. 00 toHex(N) O N(0<N<255)016000000. 00 ishift(A,N) 0,A0 2000
ObitD0OOO,NO0O0O0OOODOOOO,0000 2¥00000,N0000000000,00
002 ¥0000.0000000,ishift0 iand 00000000000000000000
oo.

000 dump OO0

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 (' (I%16) )
print("");
else
print(" ",0);
}
/* XXX */
if ( (I-1%16 )
print("");

b 10.1 0000 aump.rr 0000000 0O0OO0O0O.

ooo 10.1

[346] load("dump.rr"); (Windows OO ‘OO0 00000)
1
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[352] dump("dump.rr"); 0000 duwmp.rr O 16 OOOOODO.

(Windows 00O dump("c:/dump.rr"); O c O0OOOO0OODOOOOO dump.rr OODOO)
20 20 Oa 20 20 65 78 74 65 72 6e 20 48 65 78 54

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

ooo

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

O000000 asir 00O fprintf O string totb 0000000000, 000000000
gooooooooooooooobooooooooooo. booboogono “coooooog”
gooooooao.

10,5 OOOOO

oo 1:
(1) J00000000000000. 000000000000 0x41 (16000 41)000.

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

}

(hyox41 O 100000DOOOOOOO?

oo 2:
0,.,9000000000O0O0OOODOOOOOOODOOOO.

oo 3:
gbooobooobooooboon.
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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-Zerol+1;
Yelsed{
Nother++;
}
}
print ("Nother=",0); print(Nother);
print(Ndigit);

oo 4.
doodooooooooooon.

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. */
}
ano b:

gboooboooboooboobon.

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

A = "Hello World";
B = strToUpper(A);
print(B);

}
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oo e:

I A A I o Y o ol I I
goddooodo o oobooooo (DDDDD),DDDDDDDDD BMPOUOOO (DOOO
0).

00 7(0000):
0000,0000000000000000000.
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Risa/Asir 000 0O0O0OO00 : 0000000 (Harddisks). 000000000000 DO0OO0OO
u,dbooboobooooboobooog.
gbooobOobooooboboooobooooobooboooooboon.
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oo

1] 0000,0000,00000000,000000000, 1999.
OoooOoOoOoOoOoOoOoOoOoOoOO.ISsO-20220 0000000000000,

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

Risa/Asir 0 COOO000000O0O0OO0O0O0ODOODOOO. Maple O Mathematica 00000
00000000000 0ooo0o000ooooo0oooooo0.0oo0000ooo0O0000n.
O000000,Risa/Asir0 CO JwvaOOO0OO0OD,00000000000.00,CO
Java 0000000,0000000000000 Risa/Asir0000000,CO JavaOO
oooooooooooo.
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0110 Ooggod

11.1 peek [0 poke

00 peek(D) DOOOO,0000DO0OOOODO 1000 (160 20,20 80)00000
00 (peek) DOOOOO. OO poke(d,N) JOO0O0O, 0000 DOOOO NDOOOOOOO
000000.000,8v0000 22—-1=2=0xff0000000000.

gbobooooooooboobooboooboobooooboo,oboooboobooobooooan
U0 ooooooooooo,0b0o00ooo0oooooooooooooooooooooon
ooooo.

O0,poke 0 0O00ODOOO0ODOOODOOODOOODOOOOO,DO00D0OO0DOODOODOOO
gbooobO.0ooobooooboboooooboooobobo

U111 goooooooboboboboboooooooobobobobo.booobobo
gooooooao.

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

2.00 X 0000000000 D0OO
[470] D=get_addr(X);

get.addr 10000, 00 DOOOO.

139968704
[471] hex_dump(D,10); 3.000 100000000000O00A0O0
0857c0c0: 07000000 98aab308 0000 hex dump DO QO DOODO.

0

[472] type(X); 4. 07 00 00 00 O o7 OO0D0O0DOODO

7 O (0).

[473] hex_dump(0x0853aa98,10) ; 5. 98 aa 53 080 OOOO 08 53 aa 98

08532a98: 61626300 00000000 656e (000D0O00)00O000. 00000

0 0000000, AsirdD0 oxDOODOO
000000 a0O0O fOODO 16000
ono.

6. 0000 08 53 aa 9800 100000
000000000, 61 62 63 0000
0000000000,000 a,b,cO
Ooooo0O0oooo.

O0000, hexdump D00 98 aa 53 08 U0 UOODO 08 53 aa 98 (00O UIOO)OOO
gb,000booboboobobobobdb. 0bdb getbodyaddr UOOOOOOOOOOO
go.
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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);

000 ishift(A3,-24)+ishift(A2,-16)+ishift(A1,-8)+A0 O
A3%0x1000000+A2x0x10000+A1x0x100+A0 OO OO0ODO. O0OOO0O0OO OOOO —-8bitO0O
goooooooa,oood 28 [0 (28:: 0x100 = 256)[][][]D goooooooooooono.

0 11.2 get body.addr U0 DO, 00000000000O0O00O000O0O00OO.

[469] X="abc"; 1.00 X0 000 abcODODO.
abc
2,00 X 000DO0ODO0OO0OO0OOOOOO
[470] D=get_addr(X);
get.addr 00000, 00 DODODO.
139968704
[471] hex_dump(D,10); 3.000 100000000000000
0857c0c0: 07000000 98aa5308 0000 hex dump DO OO ODO.
0
[478] got_body_addr (X) ; 4. 0000 08 53 aa 980 1000000
139700888 00, 139700888.
[474] poke(get_body_addr(X),0x41); 5. poke 00ODDO, 000000000
0 0x41 (ADDODODOOOO)OOOOO.
[475] X;
b 6. XOOO AbcODODODOO.
C

0000 getiaddrX) O0OOOO0OO0O0O0ODODOOOOOOOO0XOODOOOOOODODODOOOO
OO00.0000,00 typeX) OO0O0O0O0OOOOO0OODO.DODOODOODOODODOO.

[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=2147483647000. C O
gooo100goo0boooogo.

Asir 0000000000000 ,“32bit00”000. 0000 bignumOOO. OOOOO
oboocoooboooboobooooboooobooboooooboooooboobobo.obooono, o
oboboooooo,0o0b0oboboboobooooobooooo0. oboboOo,b0o0o0b0o0o00oon
oooooo.

1.X00O,00 216,232 264 2128 0O,

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

X = X*X;
}
}
[5632] naibu()$ 1. 00 00 01 00O OOOODODOOO 00 01
X=65536 00 00 000,000 16000000
address=140075328 0, 16* =26 =65536 0O 0.

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

2. 00 00 00 00 01 00 00 00 0O O OO
0000 00 00 00 01 00 00 00 00 O
00,000 160000000, 168 =
232 = 4294967296 0 0 O .

X=4294967296 0000000, address 000000000
address=140075040 00000,000000000000000
08596020: 02000000 00000000 0D000000D0000O0DDO.

01000000 00000000
08596030: 02000000 40806302
01000000 00000000
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X=18446744073709551616

address=139038512

08498£30: 03000000 00000000
00000000 01000000

08498f40: 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 00 poke 000, 00000000O00DOO0OOOOOOOOOOOO
gooooobobooooooobooood.

00 11.2 (20) U0O000O0O0DOOODOOOOOOOOOOOOOO, 00000000000 1
UO0O0000D000 peek,poke HOOOOODOODO.

11.2 32bit 0000000

CO0000D0 int 000000000000000D0DO 32bit000000O0O0O. Asir0Q0,
OO00D00O000000, bignum OO0O0, 00 ntoint32(N) 0000 bignum NOOOODO 32
bit 0O0DOOO0ODO.

COO00000 int 0000000000, 0000000 32bit0000,0000 bitOO
oooooooooooOoOo. e2bhitdooooooo0oooooooooooooooooooag
oo,00008pit0000000ODOOO0OOO. 2bit0000OO00O0OOODOODOO.

0000 8bitO0OODO,00000000 800200 (200 1600)000000O.

00 0
01

TF | 127
80 | —128
81 | =127
FE | -2
FF| -1

oOooDO0oo000oDbO0O00, 000000000 bitDO 1000, 00 FF=11111111 O -1,
FE=111111100 -20000000,0000 8bitOODOOOODOOOOODO -128000.
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11.3 0OO0Oogoggd

Asir 000000000 (0D0O0O bignum) 0000000000, CPUONDOODOOODO 32
bit (200 320)000 64bit (200 640)000000000O0O00O (1OD00OOOOOOO
00)0000,00000000000000000000DOO000O0O0O0UOO. Asir0000
0,00000(00000)0,0000000000000000O000.10000 32bit=4
byte 10000,000 «00000000000.00,e0 22 0000000.

a=0a02" +a12' + a2 +---+an_12V71 (0<a; <232 —1,any_1 #0)
O0000,00 NODOODOODO », 0000,000 4NbyteODOODOODODOOOOOOOO,
wii]=a;, (0<i<N-1)

O00.00000000000D0.0000,Asir00000,00N+100000D0DOOO,
00000 NODODO,000 2200000000000,

100000000000 byteDOODODODOODOODOODOODODOODO CcpUODOODOO.
00 byte 0OD0O0OODOOOODOODO little endian, 00 byte 00000000 OD0ODOOO
big endian OO0 O 00O . Intel 80386 O CPU O little endian OO0, 0000

987654321 = 0x3a - (2%)% + Oxde - (2%)? + 0x68 - (2°)! + 0xb1 - (2%)"

U, 0obboboobodbddD bl 68 de 3a000.

114 0OO0OO0OO0OOOOO0OOO

OO0O000O0O000DOO0oO0ooD 3a2bitdd0 e4bit0000000O00DOOO0O0O. O00ODOO
000000000 0000D00.D000000 Intel 80386 OO CPUOODDODO 32bit0000
OOO0O0O0O0OD0.00,Asir000 deval DOOOO 64bit 0O0O0O0O0O0O0OOO.

32bit0000,1bit 000 s, 8bit0000 e,23bit0000 ¢t000D00OO0.O0OO

e=(er,€6,...,€0), t = (taa,to1,...,t1,%0)
000.s,e,t,000 100000.00,1.¢t0
T4 toe2 4101272 4o 12722 4452723
00000000000.80386 00 CPUDDODO,sO 0000, (s,e,¢) 0,0
1.t x 267127
000.s01000,0 (s,e,t) 0,0
—1.t x 267127

oo0O0o.00 00 O (0,0,00000 (L,0,0)00000.
0:
10
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00 00 80 3F
00000000 00000000 10000000 00111111 e O 011 1111 1

-10

00 00 80 BF

00000000 00000000 10000000 10111111 e O 011 1111 1 = 127

~ 00 bit

80

00 00 00 41

00000000 00000000 00000000 01000001 e O 100 0001 0 = 130
e e 0000 bit

1.000000119209 ~ 1.0/(223 — 1) O

01 00 80 3F

00000001 00000000 10000000 00111111 e O 011 1111 1 = 127

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

e 00 255=0x££ 0000, 00000000.00000 IEEETMO0000O.

gooood

ocooooob: oooboOoooooooooooooooooooooOooo,b00ooD”o”Od

000 CO OO000DO0oO00poooO0O0ooooOg. BasicOODOOOOODOODO
ooooooopooo0O. oo cooooooo,0o0000ooooooooOooooo
goooooobooon.

ooooog
gooogo

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

00 11.3 0000000000 Asir00000D0ODODODO.

00114 10000000000D00D0ODODO, 1Ik20000000,I=200
goooooo.

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

)

OO0o000 oc.200000000O0C0OODOOOO? 0.2.+0.20000000000Y 0000
oooo.
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0120 0OO00O0OO0O0OO0O0OO0

12,1 0OO0OOOOO
OO oO000O0DODODODODODDO.
nl=n-(n—-1), 0=1L

000000000,000000000000000000 (recursive call) 00O0. 000000
obooooo,0o0ob00boobocoooboobooo,b00oooboobooooooboooon
ooooboooooooboooooon.

gooooooogn:

def rfactorial(N) {
if (N < 0) error("rfactorial: argument must be O or natural numbers.");
if (N == 0) return(1);
else {

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

0000000000 00000000 rfactorial 0OOOO0O rfactorial OOODOOO.

0121000z2,=2z,1+1, 2o=00000000 nO0000000D0OO00O00OOOCODO. O
gooobooobooboo.bobbobbooboobooboo,ooboobobbooboo
gooooooao.

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

OO0o000o0oo0ooooo00,000oo00oooo0ooooooooooooooog. d
gooooobOo0ooOOobOoboboOoboOo.sboobOoooobODobOoUooOOobUobboooboo. oo
O00000DOoOO00DoOoo0o,00d00o0oo00. 0000,00000000 xn2(4) O
000, xn2(3), xn2(2), xn2(1), xn2(0) OO0 OO0 O0D0O00OO0O,xn2(0) OODOOOO,500
xn200000000,000000000XxX€W0O000O0NDO,0000500000000. 0O
0000000, xe2() 0O0O00,00 2(n+1)00000000000000O00O0OO.
O000o0o00ooooooo,00booo0ooooooooooon.
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def xn2(N) {
XN = 0;
for (I=0; I<N; I++) {
XN = 2x%XN+1;
}
return(XN) ;

goboooobo,0oobobooboobooboboooobobooboboobobonboo
gooooobooog.

gb 121 0000000 o0oboo0booboooboooog.

fn="fo-1+ fnoo, i=fo=1.

obooobOoooooboobooooobooon

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

gooo.0oboooooobobooobooboboooo.bobooobo.obobooooo
oboooobOobooo,0cobooboooobooboooooooooo.

goboooboooobooobooobooboobo,0obooboo0oboobooboobooooboaoon
OO000O000,000000D0000. Quicksort 0000000000 0ODOOODOOOODOO.
000000000000 00000000. 000,00000 (DOD0DO0O0OO0)ODooOOoooOoO
gboooboooobobooog.

0122 CcO0000000000O0O.CO0O00OOODO0O0OOOO0O0DOOOODOn

boooboobooooooooooooobooooobooboo. ooobooooboobgo 1000
ocoooooooo,n0000D0O0 00 COOOOOOODODOD.DODOOG6O0O0 COOO
oo.
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0000D00000000000 121 00000.000000000000000000
(a,) 000 (¢,d) 000000000000000000, (a4+c+d—1b)/2,(b+d+a——c)/2),
((a+c+b—d)/2,(b+d+c—a)/2) 0000000000000000. (00000000000
00000000000000)

o0 122 000000000 OoOOobooocoboobooog.

| ‘ | | |

12,2 0O0O0OO

0 A A A I

Joooboooobbooooboooooboooobo,000oboboooooboooo
gooboooooouooooooobg.

O00000,0000 pushOOO0O0OO0O0O,pop 0000000000 0OOODOO0ODOODOO (OO
000000000 00000). push,pop 0000, 00000 (FIFO, First In, First Out) OO
0. 0000,000 1,2,30000 push 000, pop 00000, 3,2,10000000000
0000000000, 0000000000000 U0O00D (OooO0)o0DooUooUDOo
goooo.

h 1 h 2 h
pus;) 0 pus‘> 0 pus‘> 30

30
20 20
10 10 10
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@ 1& puski){ello

20 Hello
10 10 10

goo:

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

02:22:03 taka Exp $ */ [3661 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] popQ);
} 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 OO DOODO, 0000000000000 O0O0OODOOOO0OOO0. 0000000, O
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boooooooooooooobobo. oboboo,ob0o0oo0ob0obobobob,booon
oooooo.oooo,o00oo00

2 3 + 5 x =

O, (2+3)*5s 00000. 0000000020 30 00000 push, + 0000, 000000
200000 pop0,000000 00000 push,*x0000,000000 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 %= o0
Answer=45 oo
0

[367]

goooooooooobogooobobobo,0booboobooboboooogooobooob, oo
0000000000000 0,000000000000O (pop)0000D0.0O0DOOOOO
oboooobooooooobobobobobooobooo. ooo,00b00b0,00000000A0
oooooo.

00 12.3 0000 casio) 00000000 DOOOOOOOO.
1. 14+2+3
2. (1+2)%3

3.3+4%(5+6)

O0:0 1210 COOO0O0OO0OODOOOOOO.00 ccurved COOOOOOODODODOOOO
gooo,0o0oO000 cCcOOOoOOOOCOCOCOOOO0OO000OO0.ODOoDoDooOODOODOOD 13
O00. 0000000000 (append) 000000000000 OOOOODO cdar(0O0OO O
00)000000000o0oo0oooo.

U cCurve DODO POODOO

( [o,0], [1,0] 1

o0ooo0. 00O o0 000000000000, 000000000 D0O0ODDOOODO
00000700 (CoOO0O)0DUoOPlOl]ODO0O PO OOO,000 [0,0000000. P[1]
OpO0O 100,000 [1,0]J000.000000 P DOOOOOODOOODOO?PMI1]O
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[(1,0] (DOOOO)0OO,PM11[1]1 0 [1,0]0 1000D0O0O0OO. OO0 OO P11 OOO
oo.

00 cCurve D0D0D0D0D00000000000, [[0,0], [1,0]] O

( [o,0l, [1/2,-1/2], [1/2,-1/2], [1,0] 1]

gbooobooobooboobooobg.

O0000o0DoODOOoO00000oDoO0O0o0000oDoD ccurve JOOODO0O,000 400
goooo.

[1255] A=cCurve([ [0,0], [1,0] 1);
(fo,o1,[1/2,-1/2],[1/2,-1/2],[1,0]]
[1256] B=cCurve(A);

tfo,ol,o,-1/21,[0,-1/21,[1/2,-1/2],[1/2,-1/2],[1,-1/2],[1,-1/2],[1,0]]
gooooooOo0O0O00OD0 CcOoOoOoOooooooo.

o0 124
l. 0ooobOoboooobooooobooboooobooon.

2. 0000O0oO0ooooo0o0gOooooooOoOooOoooDoo.boooggoooboo coo
uooobooooboooooa.

oo 12.5
1. google 0 “COO” 00000.0000QCQOOOOOOY

2.CO000oO0U0OooOopoO0oOoDOoOo,000boogooo0oDoooUooObDOoOoDpoooo
goog.
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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[1]1[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,D]1];
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],[1,011;
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][11);
¥
}
/* print("Type in, for example, main(8);")$ */
main(8)$
end$

0 121: CO000CO00O0ODOOO
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g 120

gbooooooooboo

#define SPACE 0x20
#define ZERO 0x30
#define NINE 0x39
#define PLUS 43 /% + x/
#define TIMES 42 /* x *x/
#define EQUAL 61 /*x = */
#define SEMICOLON 59 /* ; */
def casio() {
init();
while(1) {
purge_stdin();
In = get_line();
In=strtoascii(In);
N = length(In);
if (N == 0) break;
if (In[0] == SEMICOLON) break;
for (I=0; I<N; I++) {

C = In[I];
if (C <= SPACE) {
/* skip */

Yelse if ((C >= ZERD) && (C <= NINE)) {
push (C-ZERD) ;
}else 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=popQ);
push (A*B) ;
}else {
print("Invalid character ",0);
print(asciitostr([C]),0);
print (" in the input: ",0);
print(asciitostr(In));
¥
}}} end$

0 122: 000000 casio.rr
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0130 Ooggon

gboooooo,b0bobooboboboboboooooo,obobobobobob. boo
gbooooOoboooobobooooboobooooooDo.

e JOODOOODOODODO.
e JOOOOODOODO.

e JOOOOODOODOODO.
e JOOODOODO.

gboooboobooooboo,booooboobo,0obooboooobOobooooOoboOooon.
000 emacs O LISPO0DOO0O0O0OOCOO0DOOOO0OO0OCO0OO0O emacsO0 10000000
OO0 LiSspo0goooooooDooo.

oooooobooo,ooooboboooog.

1. 0000000 (00 1)

(0] & = [1,2,3]; goooo
[1,2,3] ooooooooobooo

2. 0000000 (00 2)

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

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

3.0000000 (00 3)

[3] C = cdr(4); cdr=0000,;,000000000
[2,3]
[4] A; A0D0OO0O0D0O0ODOO
[1,2,3]
4. 0000
(51 A =[]; DooooOooooon

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

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

6. 000000 (OO 2)

[8] B[2]; ooooooooo
2

7r.000000
(9] B[2] O 5; ooooooo

putarray : invalid assignment

return to toplevel

0131 000,A0 BOOODOOOOODOOOOOOooOOooOoOoooOoo.

DoOooO Hoo
[1] QR = quo_rem(123,45);
def quo_%e?(A,B) { [2,33]
Q = idiv(A,B); [2] Q@ = QrR[0];
R = A - Q*B; 2
return [Q,R]; [3] R = QR[1];
} 33

U 132 0000000000000, 00000000000000O0000O0DOOOO0OO.

googo Element 0 Set 00000 1,0000000
oooo

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[X] = BI[KI;
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 = O;
/% #(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;
if ( memberof (A[I],B) ) {
CIK] = A[I];
K++;
}

return C;

I++ )

gbobooboooobooooboooobo.oooag
oboooooooo

gbobooboooobooobooooo.ood
obooooooooon

139
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gbooobOoboo,0ocob00oboooobobooooobooog.

ooooo Element 0 Set OO OO0 1, 0000000
0000 (DOOD)

def memberof (Element,Set)
{

for ( T =Set; T != [];

T = cdr(T) )
if ( car(T) == Element )
return 1;

return 0;

}
ooooo O00000.000000Do0ooooo (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;

+

o0 131 00 A000000,O00,0000000000000000. 0000000000
O0.00000000D000000000000 deval(),0D000 M~(1/2).

[0] A = 12345/6789;
4115/2263

[1] deval(A);
1.81838

[21 B = A~(1/2);
(4115/2263) " (1/2)
[3] deval(B);
1.34847

00 13.200000000000000000000.0000,000000 reverse() OO

goooano.
(00oO0O000,000000,0000000000000000DOCO0,000D00000DO

O0000. 0000000000 oO0o0ooooooooooo.Y
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13.1 O0O0obooooooon

gooooooobo souooobooooooobo. booboboob,0oobOo,0bD0boo
0000000000 (Oooo0)boo0oU0oo.oo0o, 32)cat”l 0,00 30 100000,
0020 200000,000 7at” 0 30000000000000000.D0O0000O00O0OO
ooooooooon,

[3,[3,2,”dog”]1,” cat”]

0,00 30 100000,000 [327dog’] 0 200000,000 "cat” 0 3000000
0000000000.0000000000000 [ 1000.

000 LOO0OO0O0OO0OD00O000L0] 00000000,00 car(L) 0000000000
00.00,000L00000000000000,00 cdr(L) 000000000000. O
ooo,

[429] L=[3,[3,2,"dog"],"cat"];
[3,[3,2,dogl ,cat]

[430] car(L);

3

[431] cdr(L);

[[3,2,dog],cat]

O00.car(00D000O0O0OD)0 edr (OOODOOOODO)0O LISPOOOOOODOOO.
D00 LODO0OO0OO0OO0O0O0 length(L) OO0, OO append(L,M) OO0DOD0ODOO LO MODO
oboooooboo.oooba,

[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.
goboboooooooboobo,0cgboobooobooooooboooboobooboooooon
OoO00 “0r000oo000oooo,b0o00o0ooboo0oooooboon.
gboooooobo.oobooboooooo,o0vybooobo0oooooooboooobooooon
oo,NnO000O0DODODOOCDOODO. 000 LO0000O00oOoooooooDoOboD 0”000
gbob.d0b00000000,00 append 000, LO000000000.
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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]);
Yelseq{
K = K+1;

3

return(L) ;

gboob0o0ooocoo,0b00b0b0ob0obob0o0ooco0o0on0n0g, newvect, veol OOO. OO
ooooooobOooooooOoo? 000 L0oDoboO00 L] =30000000000DO0OO
bobooboobooobobooooboooobooo. obo,00b0o0b0boooboOoboooon
obooobooobooboooo.oooboobooboboobooooooooooobooooon
obooboooboobooooooooboobOooboobobobobo. oboboboooooooooo.
gobooooboooooobooobooobooobooobooboobooobboobboOoDobO.ooo
o,000000000.0000 L,220000000,000000000000D000O0D.

]1\DDDDDDDDD ‘H’Q‘DDDDDDDDDDDDD

ooooooooooooo,000 voooo0o, Lf1o00] OOOOOOO, 0000 vOODOO,
v[{io00] OOOOCOODOOOODO,0D0O000O0OO0O0O0DOOO.ODOO,0000DODOO0ODO
ooooobooboooobobboobo,0cobooboboooooDo.

goooooooooooooooooo cooooooooOoOoooobooOoogg,ooo
ocoooooooooooooOooooOooooobooO0.0obb0 cogoobooooboooooooo
oo.

struct cell {
void *data;
struct cell *next_address;

};
00 133 car, cdr OO0 OO0 O0O0O0ODODOO0O0OOOOOODODOOOOO.

OO00O0O00000 L=append(L,[K]); O0D0OO0O0,0000000000000000D0O0O.
oboboooooboooooboboooboobooooob. ocoboboboooooboon.

L = cons(K,L);

OO0000D0O0DO0O0DO00D000. cons(K,L) O,car 0 K,cdr 0 LOOOOOOOODOO
oooooO,L000b00oo0boooboooboooob. Doboo0o,Kk0b0oo0oboooooooon,
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obooobOoobooobO,co0boobo0o. oobo,k0o0booboooooboobo. oo
append(L,[K]) OOOO0,00000 LOOOOOOOOOOOOOOOOO,0D0000¢KO
gooooobooooboobooo.

13.2 OO0OO0oooood

goocooobooobooooobooboobooooooboobooooobooob,b0coboboooo, o
obooooOooooooboooooon.

0133 000000000000000000D00000O0 countnumbers O00O0O. OOOO
count_numbers([ 1, cat, 31) 0 2000.000,00000000000,00000000
0000000000000, (000: typeOOO.)

O00000O0O0O0 wype() 0 LOOOOOO 4, 000000000 1,00000000.00
gooooobooog.
goooo

def count_numbers(L) {
if (length(L) == 0) return(0);
C = car(L);
if (type(C) == 0 || type(C) == 1) {
return(1l + 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 000000000000 0O0O0O0O0O0O00O0000O count_lists OOO. OOOO
count_lists([ [0,1], "cat", [[ 7, 8], 31 1) O 2000.

b 13.5 0 800000 cloenewvector UOOUOODOOODOO,000000000DOO0O
gooooooogon.

00 13.6 OO0 LOODOOOODOODO ADODOOOODOODODODOOO member(A,L) O
go.

00 13.7 Well-formed formula 0000000 [or, p,[land,[[not,p]l, qll] OOOOOO
000.0000 p,q00 ()000O0O (0)COO0OO0O.00O0DOOOODOOOOOOO.OOOOO
Well-formed formula 000000000000 OOOOO.

o0 138 booooboooobooboooogn.
[1,2,[3,[4,5]],6,[7,8]] = [1,2,3,4,5,6,7,8]

000000000000 0000. (1ist_append 0O OO OO
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o0 139 0b000b0b0obobobobobuobobobobooboobooboooooboooboon
ooo.ooog, 1,21 000000000, [01,21,02,111,0000 1,2,31 0000000
o [f1,2,31,01,3,2],[2,1,3],[2,3,1],[3,1,2],[3,2,1]1 000000,

goo:

1. 000000000 LO00,00000 NOOO.

2. LO L0)00 LIN-100000000.
3.0000000000 ROOOOO. 000 [J0O000o.
4 I=000 N-100000000000.

() LOO LI]000D00000 LIOOO.
(0 L=[1,2,3,4 00 L1]O0000 LI =1,3,4])

(b) LIDDO N-100000,000000000000000,LI000000000
000000 RIOOO0. RI00O0000O00.
(0000, RI=[1,3,4],[1,4,3],[3,1,4],[3,4,1],[4,1, 3], [4, 3, 1]].)

(¢) RIDDOODOOOO LI)000000.
(0000, [[2,1,3,4],2,1,4,3],[2,3,1,4],[2,3,4,1],[2,4,1,3],[2,4,3,1]] 000 .)

() 000,0000000000 ROOOODO.

000000000000 JO000000000000.000,0000000 KOOOO

goooog,boob00 roooooobooboboobooboooooDoboboboooobooo.
gbooobooooboooo

1. 00000 1000000,0000000000 1000
2. 0000000. (CoooUoO.)
3. 00o0o0obooboooog.

oooooo.

000D0000,00000000000,0000000,000000000000000. L
0000 10000000000000000.0000 L=[00 [[¢0000000000
0. (00000 (000)000000000000.) L=[]0000000000000,00
00 [[])(0000000000000)00000000.000000,0000000.
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0140 OO0O0O0OOO

Risa/Asir 00000000000 gsort 00O, gsort O help 0000 O0OOODO, quick sort
0000000 (0000000 0)00000o0000. quicksort 0000000000 OOO
oov

000000000000 0000000000000000O0OD0O00000. 00000000
ocooo0OO0O000oO0oooooOoOo0OOO0OO0O0oOoOoOoooooOoOOOo0OoO0,000000oo
goooooOoOoO0. oooo,0opooooooOoOoOoOOOOOCOOCOCO.ODO0O0COLRO
goooooooDoOoOoDD.

141 0O0OO0O0OO0OO0O OOO0OO0OO0OOO0

143 000000000000000000000O0000O00O00O0000. ODOoOOobOOoao
oooooo.

1. 000000000000 testBuble D00 testQuick 0 NOOOOO.

2. 000000 (0000)A000000D0000O0.

3. quickSort(A,P,Q) 0 AD PO0OO QOOO0O0O0ODDOO0OOO.

4. tstart() 0000000, tstop() 000000000000000OD0.

5. 00000000000 O(»?),00000000000000, O(nlogn) 000,

O0000000,00 amArray 00000000000, 00000000000D0000000O

ooo.

anArray[0] | anArray[1] ‘anArray[2] ‘ ‘ anArray[Size-1] ‘DD bubleSort OO O J

01000 200000000000000.
goooooooooo,MO0OOOOOOO,MO000,MO000000000,MO00000

O0.00000000000,00 quickSort O whileOOODOOO. O0OD0OO,MO000000O

goooooooooOoOoOoOOOOOOOOOOOODODODDDODODOO.

00 14.1 [10) OO0 700000000 70,000 7000000000000OO,000000
oboooboooboooboob.0ooboboooboobooobooboobooooboooboboooon
oo.

obbO 141 0OO0O0OO0OO0OO0OOOO0O 7OO0O0,000000.

[346] load("sort.rr");
1
[347] load("sort2.rr");
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1

[348] testBuble(7);
0.000644sec(0.00064sec)
0

[349] testQuick(7);
0.000723sec(0.00073sec)
0

oboooooooooooooboo. obobob,000coo0ooooboooboo,boboobobcoooon
gbooob,bogboboobaoboboboboboobobooboobobobobaobobod
oooo.0oo,00o0oooboog owoobobooog.

[357] testBuble(70);

0.0406sec + gc : 0.04641sec(0.09074sec)
0

[358] testQuick(70);
0.008668sec(0.008675sec)

0

000000,00000000000000.
ooooor7000000,000000000000000. (702 = 4900, 70log70 ~ 297 00,
700% = 490000, 700 log 700 ~ 4586 0 0 O .)

[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) NOOOOOOOOOOOOOOOOOO,0000000000000000
oo.

14.2 0O0O0OOOO

000000000000000,000000000000000000O000O [1]. 0000
goodobo,nbO000000oooobbbbbboooo E]()(nQL gooooobbobood
000000 O(nlogn) DOO.

14.3 000000404

000000000000 sort.rr HO0OOOOODO bubleSort [ 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] = AnArray[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 OO OODOOO quickSort U testQuick DO ODO.
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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 (4,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(Nleg, N)0O,00000 O(N2)000.00000000
O(Nlog, N) 00DDODO0D0O0O000000OO0O0O0O0OO
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14.4.1 0O0OO
00000000oo00o (0 141).000200000.
1. 0000 (¢=0,1,..)00,000000000 2000 ((0Q0O0)000000.
2.0000000000DOOO0OOObOO0.

3. 000 +«0000 kOO (k=1,2,..)00000,0004¢+100002k—-1,2c000
000000000000, (Dbooo00)oDOoOoOoUoOooooOOoOoOoooooOo, o (o
0000oo0o000)00,000000. 0000000000, 000000 ooooOn.

4. D000O00OO0bOOoOooOOooOoobo,booboooboobooo.

gboboobooaobooobooobooogan.

0 6]
0 14.1: 00000
goooooooobooooooobo,ogobboooooobbuoooaa.
e (101

1. 000 o0OobOOoOoboOobOOoo,boooboooa.

2.200000000000 10 200000000.000000000000.
3. 000 1oo0o0booobo,o0o0o0 20004, ...

4. 0000000ODO.

e 00O 2

1. 000 o0OobOOobOoOobOOooO,bobooboooa.

2. 0000000000O000O0O0O0DOO0O0OO0 OOO0O.20000000000000
0o1go0o0o0o.

. 000ooooooooboobo,bobo0 oboboobooboooooon.

ob 20000
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e 000D O0OO0OOODOOLOODOODOO,0DOODOO0ODOOOODOOOODOO.

e 00O 0OOODLOODODLO,00DO0ODODODLOD ODOOOODLO.O0DLO,000000
ubooobooboooboobooooo,bobooooobooog.

oooooo,(0,01,02)00000000000000000D0O0DO0OOO0UDOO. OO
gboboobooboooobobooooobooooooboooooa.

14.4.2 0O00O0OO0OOOOOOO

o0 obOO0o0obOOoOoooooobooo,bo0o0ob00ooboo0oboobo. coboobooobooon
goooooooOOO,000000 1000000000000.000 ADDODO,

Oooo o Afl 200
000 1 A[2], A3 21 O
000 2 A[4], A[5], A[6], A[7) 22 0
000 k A@2%, A28 +1],..., A[2F — 1] 2k 0

00000.00000000,000000. NOUOODOOOOOO. |z)0 00000000
goooo.

e 000 kDOODDODDO 1+42422+...+2F=21_10.
e 00D kD 100D0O00DDO A2X—1+1].

e 00OOD0OOO Af1),..., Al Z]].

e AI]DD0DO A[2I], ARI+1)(0DODODO).

« A} DDD A[L)]

ol 14.2 000O0O00O0OOO.

14.4.3 downheap()

OO0000000000,200000000000000000 downheap() OOOOODO.
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def downheap(A,K,N) {
/* place A[K] at the correct position in A */
while ( 2%K <= N ) {
J = 2xK; /* A[J] is the first child */
if (J==0N) {
/* A[J] is the unique child */
if ( A[K] < A[J] ) swap(A,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] 7 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 =1J; /* A[K] is moved to A[J]; =/
} else {

swap(A,K,J+1);

K = J+1; /* A[K] is moved to A[J+1]; */

def swap(A,I,J) {
T = A[I]; A[I] = A[J]; A[J] = T;

goo,0000b00o0o00oa0.
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def downheap(A,K,N) {

V = A[K];
while ( 2%K <= N ) {
J = 2%K;

if ((J <N && A[J] < A[J+1] ) J++;
if ( V >= A[J] ) break;
else {

A[K]l = A[J];

Ul 143 OD0o000O0OO0O0O0OoOOoooOog.

00 144 0000000000000D00ODO downheap() OO0, 000000000,0D0000
oo0o0oDO0O0000,0000000000D0000000DDOOO00O00. 0000 upheap(4,K)
goo.

14.4.4 0O0O0OO0OODO

000 downheap() DO DO OOOODOOOODOOOODDOOOOD.

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;

00000000,00000000 LO0O0000000000.0000000,000000
000000 A[Y])0000,00000000000 2000000 downheap() 00000
000D0000.0000000000000,00000000000000000000000
ooo.
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A[L%J-l—l]DDDDDDD,DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
obooobOobooooobooooboobooooobooog.

Oo000oooooooooo,0o0,000000000000O0DOOO0000, downheap() O
booooobo,obobobobobobooooobooooooboobobOobo. oboo, oo
obooboooobo,0o0obooooooboooboobooo,oooooobo,boo00bo0ooobao
oooooooon.

00 14.5 L =11,9,5,15,7,12,4,1,13,3,14,10,2,6,8| 0 000000000 OOOOOO.
http://www.math.kobe-u.ac.jp/  noro/hsdemo.pdf 0000 D TIOOODOOOOODO (retire-
ment and promotion) JO000000000O.

00 14.1 00000000000 O(Nlog, N) OODO.

00 14.6 OJO0OOOOO. (D00 : N=2"—-1000000.00,000000000000
00000000 k0O downheap() DO ODOOOOODOOOOOODO.DOO,DO000,00
00000,00000 downheap() JOD0OOOODODOOO.)

00: 0000000000 O(Nlog,N),00 O(N?)DDOO0O00000,0000000000
0O O(Nlog, N) D00D0000D000000O0O0O0OOOOOOO. 0D0OO,00000000000
gbooooooboooboobo,boob0oobooboooboooboooboobooboooooan
oooo.ooboo,b0c0,0b0ocoboooobooobooobooooooobooooobooOo,obooOooon
goboooooooooo. obobgoboobo,0boooooooooo,boboooobooooo
gooooooogoo.

14.5 0OO0O0OO0OO

1. Selection sort, Insertion sort, Merge sort, Shell sort 00 00000000000, 0000
00O buble sort, quick sort DO OODOOOODO 500000 4000 00 000000O0ODODO0O
O00.00000000000 shellsort D000 O(f(n)) 0 f(pn)OOOOOOO.

2.0000000000,print00000,20000000000000000000000
uooooO,00booooooboooooa.

3.0 60000 1000000000000000000000. (000 quicksort 1000
0.000000000000000000. 00, quicksort 00000,000000 O(n?)
(n0000000)0000000,0() 00000000000.0000([1]00)

4. buble sort, quick sort 000000000 500000 5000 0000000000O00O0O0O,
boboobooboobooboobooooobooog.

5.12340000004000000000000000. O00000000O0. 00000
gooobooooboboooooooooobobooog.
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Risa/Asir 000 00000 :nlogn 00000 #2/30000.
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oo

[1] R. Segiwick, 100000 1,23.00000.

O00000000000000.Pascal, C,C++000.10000000,0000000
gboooobooooboobooooobon.
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0150 1000000 GCD OOoOod

15,1 0O0Ooooooobooood

ocoooooooooooog,«ooooboobooorooooboo0o0ooobo0o0. 000 z,o
000000 k] 000000000000 00OO0,00000000000: RO ODOOOOO
ocooooooooo.booo00 RO OOODOOOO f,goO0O0O,

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

0000 ROO ¢ r00000. 000 R=Z0O00deg(f) = |fl, R =k[z) 0000
deg(f)=f000 00000

000000000 0000000000000000000,000000000000000
00000000,000000000000000000000000000. 00000000
O,Object 10,000,00000000000,0000000000000—000,000—
O00O000. 000000,000000000000000000000000,000000
000000. 00000000000000 Object 000000000000 (JavaOOODO
000000)0,000000000000,000000000000000000000.

15,2 0000000 10000000000000

“00000000”00,00000000000000000000.00000000000
0000000,00000000000000000000000000000000.
f,g€Q[z]000D0,00000000000

000U0oo00ooo0oUooOo. (bo)ooooooo

V(f,9) ={a € C|f(a) = g(a) = 0}

0oo0oO0oo0. oooooUoooo,V(f,g) DOODUDODODDOODDOODODOOOOUO? O
goooboo,oboooobooooboon.

ocoooooooooooooo,00oooooobooogoooob. 10 f,g0OoooooDOon
O0o000.000,QzoO0D00O0

I ={f,g) ={px)f(z) +q(z)g(x)|p,q € Q[z]}
oooo0.o0ooo,

V(f,g)=V({I)={aecC|h(a) =0forall hel}



158 0150 1000000 GebOOoOooo

ooo.

0o0,/00000000,

I'=(h)

000000 AO00D000. V() =V(k)O000D00000000000,A00000,V)D
000000,00000000,0000000,VJ)0000,A0000000000. A0
f,¢0GCDOOOOOOOOOOODOOOODD,O0,0000000000 RO f,¢g000
000,0000,Ah=000000000,V(f,g)00000000000.

0000000000000000000. 00 ged(F,6) D000 FO ¢OODOO0O0O0OO
(GCD) 0000, 00 division(F,¢) 000000000, ¢ r000000. variety(F,G) O
0oo00O00o0ooo.

00000000000000000 ged.xr 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(®));
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;
}else {
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_c_d(F,G);

if (deg(R,x) == 0) {
print("No solution.(variety is empty.)");
return([]1);

Yelseq{
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$

gobooobOoboooooboboooboobooooobooooobooboon.

1. deg(F,x) : DOO FOOO x00000D00OOO0OD0O.0000, deg(x™2+xxy+l,x) [
2000.

2. coef(F,D,x) : 000 FOOO xODODODOODOOO.ODOOO,000FDOOOxO100
O0000000 xD DODOOO0O.DOOD0O coef(x™2+xxy+2*x+1,1,x) 0O y+2 0O
oo.

000D0000,help000000000000000000.
0.2°-1=0025-1=00000000,V(z*-1,26-1)000000000.

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

1

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

No solution.(variety is empty.)

(]

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

The number of solutions is 2

The variety consists of : [ -1.0000000000000000000 1.0000000000000000000 ]
[ -1.0000000000000000000 1.0000000000000000000 ]

[354]

oooooooooo,0o0booCocCoo0o0oooooooooooboooDooo,RSAODODOO
gboooooooooo,boboboboooooboooooobo. bobob,0o0b0000a0
gboboooobooooboobooooboooboon.

o0 151 300000000000000000000O000O000ODO.

oo 15.2 000000000OoO00ooboo

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



160 0150 1000000 GebOOoOooo

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

OO0 1.3 00000Qooonooooooooooooooog!ooooooo. ogoooo
gbobooa,bbooobodgboobobooboobbooboob. ooboobobooo,bad
gboboboboobobobobobobobooobooobo,obobobobooooooon.
gboboobobooooboooobooboooobooon.

00: 0000,0000000000000000000,0000000000000000
000000000000000.0000000000,0000000 00000000000
000,000000000000000000000,0000000000000000000
0.000000,0000000000000000000,0000000000000000
0000,000000000000000000 (000000)0000000000.0000
000000000000000 Buchberger 0000000000, 0000000000000
00.000000000000000000000000000,00000000000000
0000,160000[1)000 [2]000.

Risa/Asir 00000000000000000,gr0 hgr000.0000000000,00
000000000,gr 00000 GCDOOOOOD.x0000FO 6O GCDO, 00 {F,G}
000000000000,0000 gr([F,6],[x]1,00; 0000000,

15,3 0000

00000 gedO, f= (223 +422 +3)(323 + 422 +5)19, g = (223 + 422 + 3) (423 + 522 + 6)*°
0 GChboooooooo.

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

6.511sec + gc : 0.06728sec(6.647sec)

000000000000, 000000000000000000000. 00000000
203 +422+30000000. 000000000 ptozp(F) 00000000, ptozp(F) O, F
00000000000,000 GCDO 10000000000000000000000.

[154] ptozp(H);
2%x"3+4%x72+3

obooobooboobo,0b0 gedO0, 000000000000 O0DO0OO0OOODOOOO
oobooobooob.0ooooboo,coboboobobooooboooobooo.boo0,00b000boOooon
goodooooooo.oo,00pooooogo,GChbogoopoooooooooooooog
gooo,0o0oboooooon.
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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;

0o0000,000000 kOO0
lc(g)kfzqg—&—r, deg(r) < deg(g)

(le(g) 0 gODO0O0UDOODO)00 reZx000000000O0O0. 00000,000 division
goooooooo.

if (deg(F,x) > deg(G,x)) {

def g_c_d_1(F,G) {

S=F; T=G;
Yelse {
S=G; T=F;

}
while (T '= 0) {

R = pseudo_remainder(S,T);

S =T;
T = R;
}
return(S);

[207] g_c_d_1(F,®);

Needed to allocate blacklisted block at 0x988d4000
Needed to allocate blacklisted block at 0x9899000

gopbooooo,oobooobbooobbooobooubbo. 00, pseudo_remainder 0000
le(¢)f D000, 0000000000000000000000O0O. 000, pseudo_remainder
0000 ptozpUOOOOOQOOO.
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1000000 GEbooooo

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

[237] g_c_d_2(F,G);

OO0000D0OD0O0ODOD0O0ODOO. ptezp OO, 00000000 GCDOOOOOODOOOODOO
gooooo,000oooooog,Gecboooooooo,GCboooooooooooooo
O000000. 00000000000 oooO00. [3] Section 4.6.1 000 [2]540 0000

goog.

googoboob,ooboobooboobooboob,oobooboobooboooba
gbooobOooboo.bo,0boobooboooobooboooooboobooooobon.

00 15.4 gcd O ptozp 0000000000000, 00000 gedd ged200000
000000000,00000000000000000000000




[]

[1]
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0o

D.Cox, J.Little, D.O’Shea, Ideals, Varieties, and Algorithms — An Introduction to Commu-
tative Algebraic Geometry and Commutative Algebra, 1991, Springer-Verlag.

ooo0o: b.0000O,J.000,D.000: 00000O00O00O0UODOOO (O/0).000
0,0000000 000000 Od, 2000.ISBN 4-431-70823-5, 4-431-70824-3.
0000000000000000000000. Buchberger 000000000, 20000
O000000O.Risa/Asir 00O 150 (00)000 160 (00O0)0000O00OOoOOO
gooo,0gobobooooobb oo bboooooob.oooooooog
goooobobooboododooooddooooo.ooooooobobboooood
0000000000 0,00000000 100000000.0000000000000
oooooooooooo.

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 OO0OOOOOOOO.
http://www.openxm.org 00 openxm OO0 000000000 O0O0OOODOO,000000
OpenXM/doc/compalg DO OO0 TeXOOOOODO.

D.E. Knuth: The Art of Computer Programming, Vol2. Seminumerical Algorithms, 3rd ed.
Addison-Wesley (1998). ISBN 0-201-89684-2.
good: «ooooo”,0o00ooa.
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16l UOO0OU0OUOODOUOOOOOOOO0O

16.1 Initial term OO0 OO0

gooooooooUoooooooo. oooooooo,GecboooooooOoOoooooo
oo,100o0oo0goooobo,00b0 fOOO0ODO T00DDOOOOOOD,000DODO0OO
ocooooooooobo.ooboob0 710,000 p0 g0O0O0O0O0O0OO0OODOD.ODDOO RO P
0¢0 GCDOUOOO, fO000O0 IOUDDODDOO0O0OO0OOO0O0OOOO, division(f,h)[1] O
o0o00U0O0OO0OOO0.000,f0 AOOOOUOOOOO.OO0O I=¢yyOOOOOOOOOOO
ooo.ooooo,

1. 00 p,qO0000,00000000D0OOCO00O0DOOOODOOOOD ROOODO.

2. feI 000000000000 f0O division(f,h) 00000,000 200 (00000
0)o o000, fel000,000000 f¢I0000.

000000000000000000000000000 (ideal membership algorithm) O 0O O
ooooo.
20000000000,0000000000.0000,

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

00000 I= (k000000 ADO00O00O.0000,00000 A0000, 22, 2y, 420
0000000000000 00,00000 AOODOUODOOOO.AODOOOO IO Qz,y] 00O
000000000, (e2,2y,¢?) 00000 100000 (0000). 000 /00000000.
gobooboobooooboobuoobuo. gbhoooboobbooobuoooooon
Buchberger 000 OO0OD0OO. Buchberger 0000000, 0000000000DOCODOOOO
goooobo,bbobbotbdooodo, bbb bbb oooooboo
Joooobooobbooooooooboooooooobobbooooooooon.

00000 Buchberger 0000000000000 OO0O0O0OOOODOOOOODO(OOOO [2],
3]00),000000000000000O, Buchberger 00000000000 O0OOOOOO
00000000 (D00 reduction 00O0000)0000000O0O0OO0OOOOOOOOOO
O00000OD0O0OD0O. 0000 Buchberger 000000000 O0O0OOODOODOOOOODO,O0O0O
goooooooooobbbuooo. oo b0 ooooooo
goooboooog.

0000000000000 000000000DO0000 1000000000040 initial term
goboooooobuoooooboo.

N 2 I I I A I A
000000 Qz,y,2] 00000. O000 2 jex ¥ =1 0000000 (lexicographic order)
gooooooooag.

’ ’ ’
anybzc > lex P/xa yb P



166 0160 000000000000000
& (c—db—V,a—d)0000 00000000

000,00 0000000000,2000000000 y0OOOOO,y0000000,2
000000000000000. 00000 P, PPO000O0OOO,00000000000000.

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

anybzc —w P/xa'yb' Zc'
& d=(a—ad)w + (b—b)ws+ (c — )wz >0
000 (d=000 Pzy’2¢ ey P’x“/yb/zc/)

ooo -, 00000.000000000w00OD0DOO0ODO0O0OOODOOOO0ODOODOOOO.
Ooo0ooo0oog = (-0 = 0 »,) 0000 fO0000,000 fO0000OOODOOOCO
00 (000)0000000 initial term 000 in. (f) OO O.
D000 in(F) OO0 in2(F) O0OO00O, z>y > 0002z >y >20000000
(lexicographic order) O initial term D00 0000000,

def in(F) { def in2(F) {
D = deg(F,z); D = deg(F,x);
F = coef(F,D,z); F = coef(F,D,x);
T = z7D; T = x°D;
D = deg(F,y); D = deg(F,y);
F = coef(F,D,y); F = coef(F,D,y);
T = Txy™D; T = T*xy~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];
} }

0000000000 O00,00000000000D0 FO initial term, 0000 2000000
initial term OO0 0, 0000 3000000 initial teem 00000000 O0O0ODOOCOOO.

16.2 0O0ODO0O0OO0OOO initial term 00 0O0OO0OODOO0O

000000000 in(F) OO0 in2(F) OOOOODOOODOOOODOOODO,O0000DC
O00000D0O00oO0DOobDOoOn. between in(F) and in2(F).
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[764] cputime(1);
0
0sec(0.000193sec)
[765] test2();

def test1() {
F = (xt+y+z)74;
for (I=0; I<1000; I++) G=in(F);

[z°4,1,z"4]
return(G) ;
} 0.06sec + gc : 0.08sec(0.1885sec)
766] testl1();
def test2() { [766] test1()
[x~4,1,x°4]

F = (x+y+z)~4;

0.2sec + gc : 0.08sec(0.401sec)
for (I=0; I<1000; I++) G=in2(F); &

return(G) ;

testl1 0 test2 00,3 00000000000000. 000000000 O0DOODOOOO?
gboboboboboboboboobooboobooboobooooooboooooooooooo

oo.
Asir 0000000000000 5220000000000,000000000000000

goo.

good X
gbooooooooo
go
gboooooboooooo | oo

0000000000000000000000.0000,522+20000,000000000
oooooooooooo.

oood X

gooobooooon 2

go 5
OO00000O000DoOO | AAAA

good X
gboooooboooo 1

AAAA:
go 1
gbooooboooooo | oo

522 +bx22+x20 asir 000000,

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

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

Uz00000000000C00O00O0.000000O0,00000000000,20000A0O
obooboooboooooooboooboooboo.oobooboob,20000,z00000
o000 000000000 000O00O00O0C0O0O00O0O0O0O0OO00OOODbOObOO0O00aO0

gooobooob.ooboobooboob.
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oood X
gooobooogn 2

oo )
OO0O0O0O0O0O0O0O000 | AAAA

good X
gbooooooooo 1
AAAA:
gooooao BBBB
gboooobooooo go
ooog z
oooobooogo 2
BBBB:
oo 5
oooooooooooo | ccco

oood z
gooobooogn 1

CCCC:
oo 1
goooboobooogoo | 4ao

gbooooobo,z000000000C0CO0O00DO0O000O0 1000000000000, 20
gbgboobdobobobuoood,.0b0obobod 0b0b0o00boobaoboooood
g,bgboboobooboobgoobooobobobobooboobooboob.obobooboo
gboooboooooo,ocobooocooboon.

cOO0O0O0O0o0OOoOoD O 1610000DOOO0OOO,00000C00000D000O00 deg
U0 coef UOOODOOODOOODOOODOOODOODODO.

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

struct polynomial_cell *next;

0 l16.1: 00000O00O00O0OO
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Asir00,0000000000C0000D00O000O0ODOOCO0O0. DO00ODOOO000 type
ooooodo 2000.

00,000000000000,00000000000000, initialterm OO0O00OO0OO
O0O00O0ObO0O0O00O00,0000000000bO0Ob00ODbODO. initialterm OOOO0OO
0,00000000b00b00oo0O0o0bOoO00obO0ooDoo0Oo0obOoOoU0oobOobDoboboobOoo
0.0000000,asir00,0000000000000.0000,000 522+ 52224220
x>y >z 00 lexicographicorder 00 000000000000 D0OOO0OOODOODOODOOO
oooooooooooo.

z,y,2 0000000 [3,0,0]
oo 5
gooooOoboooogoo | bbDD

zy,x 0000000 [1,0,2]
DDDD : oo 5
Joodoooboboooog | EEEE

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

O0o000o0ooooDoDUoDO,mitialterm OO0 0000000 0ODOODOOOOOOOOOO
gooooooog.

OO00000,initial terem OO0000 1000000000, 00000000000000000C
O.dpptod(F) 0 FOODOOOOODOOOODDOOOOD. ODODOOODOODOOODO.

gbooOooooboobobobooobooon

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 UUOOOgogg

1000000000000 000000, mitlalterm D0 O0O0OO0OOO0OODOODOOOOOOO
O.0000,000 f0000¢t0,000 g0 imitlalterm 00000000, 000000 m
o000 f-mgO ¢t00O0000O0ODDOO. O0O0OO reduction 000 . reduction 0000
00,0000 reduction 00000000 OCOOO0,00000000D0C000.

300 z,y,-000000000.
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def multi_degree(F) {

F = in(F); xr>y>2000000000 initial term O

T = F[2]; good

return([deg(T,x) ,deg(T,y), O0000oD0OoOoO0,initial term 00000 0O
deg(T,z),F[1]11); ooobooo

FO GO reducible 00000 (reduction O
O000OO0)o000.FO GO reducible 00O
0 (reduction D0ODOO)M GO F O initial
teem JOOO0OOO,MO000. 000000
000, in(F) = in(M) in(G) ODODOODODO

def is_reducible(F,G) {
DF = multi_degree(F);
DG = multi_degree(G);
if (DF[0] >= DG[O0]

&& DF[1] >= DG[1] HomMoen.
&% DF[2] >= DG[2])
return red(DF[3]/DG[3])
*x”~ (DF [0]-DG[0])
=y~ (DF [1]-DG[1])
*z" (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 00 O
Q = Q+D; O00O,FO0D0 cOOODOOODODOO F initial
R = R-Dx*G; term 0O 0O 0O0.
D = is_reducible(R,G); 0O0O0000oo, initial term O G O initial
} teem 00000000 ODOOOOCOO.
return [Q,R];

00000000000 GLOO0O0OOO00DO00b0. D000 reduction OOOOODOO
goog,bgbooobo 1o0bgobobooboobooog.
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ogoood ¢U0b000b0Oo0bOoOob.oooboO,rFrO
OO0D00O,cO000000 initial term OO O
def reduction(F,G) 00000000000, FO00000000
{ Ogob0,Remd0o0ooo. ooooooon,
Rem = 0: 0000,¢000000 initial term 000

vhile ( F) { 0000000000 0D000O0O00.

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;

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

if ( 'U) [z-x0ky , y—z%%, x-y*2])
return Rem; (y~2+1) %2~ 2+y~2
break;
3 goboo0o,c0O00oooboooboo,boon
T goooo.
if CU)
F =1;
else {
H = in(F);
Rem += H[O0];
F -= H[0];

}

return Rem;

164 0OO0OOOOO

<0 00000000 <jep 0 < 000, f1,...,f, 0 n 000000 S, = Qlay,...,z,) O
ooo000o0ooo. S, 00000

I=(fi,.... fp) = Snfi+-+Sufp
O000./00000000.00000000
G={g1, - 9m}
0000000000 00D0D00D0O0 I000 <0000000000000000.
LI={g1,- - s9m) (g1,...,9, 0 T000.)

2. ing(I) = (in<(f) [ f € 1) O {in<(g), .., inx(g)) DO DO,
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0000,1 00000000 1l<z<2?<---0000000. f,...,f0GCDO KOO
00,G={h 0000000000. 00000000000D0000000000, 0000,
G={fi, .-, f»,h} 0 I00000000OO0.

00 (00000000): 0000000000000 Uooooooooooooo.

000000000000000000000 Buchberger 000000000. 00,SO000
000D00000000000. 000000 f,¢000, f, g0 initial teerm 00000 ¢sty,
cot, 10000, {f,g}0 SOD000

LCM(t;, ¢ LCM(t;, ¢

crty Cgty

ooo0ooo.oobo0 ¢, 00,t,0001000000,LCMOOOOOOOOOO0OOOOO
oooo.

def spolynomial(F,G)
{
DF = multi_degree(F);
DG = multi_degree(G);
Mx = DF[0]>DG[0]7DF[0] :DG[O];
My = DF[1]>DG[1]7DF[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] ;

ooooooono A7B:C DOOOOOOO,000,A0 000 cOO0OO0,aA00O000O000O0,8B
goo.

00 16.1 I=(Gy0OOOOO,GO0O I000000O0OOOOOO,GOO0OOOO SOUOO
reduction 000000000 o00O0OO0O0O0OOODOOO.

000O00000,000 [2,2060 00 6000.0000000000 Buchberger 000
oooooo.

—_

.G=F,D={G0000000000 }000.(000)
2. DO0O0O0 GOOODOOOO.
3.D00 1000 s00000,s0$S0000 GOOOOOOO 000,

4. 00r0oQ0OO0OO,r0 GUOOOOOOOO0 DOODOOO.OOO0,r0 GO
O000. (00000 sO SO0O00O GOoOOOOoOoOoo.)

5.2.000.

00 16.1 O0O0O0OOOOO0OO0OODOO0ODOOOOOOOOOOO. (0D00: GOOD0OOO initial
tem 000000000 O0O0OCOOOCOOOOO0 20000.000000000,0000000
ooooooooo.)
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gboocooobobooooobooboboooobo,0ooboobooboobooooo,0o0oob00boon
obooooobooooobooboooooboon.

00 162 (00000O00O00O0) GOUOUOOD I0000O0O0OOOOOO, felOOUDOO
O,f0 GO reduction OO OO0 OOOODODODODODODODOO.

0000000,0000000000 reduction J000000000000000000. 00
00000000000000000000000000 (000000000000000 [2,2
060 02 000).
000,000000000000000,0000000000000000000000,00
000000.000,00000000000000000.

3000000 Buchberger OO OD0OOOOODOODOOOODOODOOODO.

ooooo Buchberger 0000000, 00000
o ecioboboooouboboooon
def buchberger (F) 00 SO00000, reduction 000
{ oooopooooo,cooooooo.
N = length(F);
Pairs = []; ooo

for (I =N-1; I >=0; I--)
for ( J=0N-1; J > 1I; J--)
Pairs

G =F;
while ( Pairs != [1 ) {

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*xx"2

[221] reduction(x"2+y~2+z"2,

Pairs = cdr(Pairs);
Sp = spolynomial (G[P[0]],G[P[1]1]);

Rem = reduction(Sp,G);
em = reduction(Sp,G) reverse(G));

if ( Rem ) { 3%x~2
G = append(G, [Rem]) ;
for (I =0; I < N; I++) 0ooooo,0oooooooooo
Pairs = cons([I,N],Pairs); goooo0oboooobooooboon
N++; O0O0. dO0ooOo0O reduction OO0,
T goooooooooooooooon
} goooo.
return G;

00000000 Buchberger 0000000000 DOOCOOOOOOOD. OOOOD,0D0O
uboo,0o0oooooboobobob. boboobooooooboooboobobobobo,000o0
gbooobooboooooboooobooobooon.

1. Pairs 00 100000000O000O00O.

2. Pairs 00, 0000000000000000.
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. 0o0o0oobooboo,oo0oboobooboooooon.

00000000 B)0oo0o0ooouooo.

Asir 00000000000 gr00000O0DO0OODOOOOOO,0000D000O00.000O,
0000000000000 0000000000. (OpenXMOOOO Asir00, load("gr"); O
0000000o0o0ooo0ooooUooooooUooo.)

gr(00O0ODOOODOO, OO, ODOOOO)

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

000 00 graded reverse lexicographic order, 1 0 graded lexicographic order, 2 [0 lexicographic
order 00O. 0000ODOOOOODOODOOOODO,0D000O00O0O00ODOO. OOOOO,
22 +y?-10 2y—-100000000000 y>2 00 lexicographicorder 000000000
agooog.ooo,

{=z'+2> - 1,y+2° -z}

ooo.
00 16.1 (00)

1. R=Q[x,y]/{(x®>+¢y*—1,zy—1)0,QO000000000000D00O0O0,0000000
O000.000000 y>a 00 lexicographic order 00 OO .

2.7Z/3Z00000000000,RUO00O0UDDO. D00U0ODOOOOUODOOOOODOO.

00,0000000 initialterm 0 —2*,y 000,0000000000000000 10000,

1,95,3027333

do00O. 0000 RO QUUODOOO0ODOOODDOOODOO. DOODO,ROQOOODODOO0O
000000 4000.0000000,Asr 0000000000 ptruenf O0O0O0OODOOO
gooooo.

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

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

[715] p_true_nf(x74,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]

oo0oooog,RO0D000O0D0O00OO.
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1 T 2 3
1 1 2 3
T x? x3 x? -1
z? 2—-1| 23—z
3 —1

goooboooboo,boobooboon.

O 16.1 J0DOODO buchberger U, Asir 0 gr 00O O00ODOOOOODO.

[284] F = [-3*x73+4*y "2+ (-2xz-3) *y+3*z"2, (=8*y—4) xx+(2*z+3) xy,
—2%x"2-3*%x-2%y " 2+2%z*y-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 grboonoobOoob. ob0,00b0ob0ooboboooboobobooboobobo.

[289] F = [-3*x73+4*y~2+(-2xz-3) *y+3%z72, (-8*y-4) *x"2+(2*z+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)

gbobooodab,gr0gbobgooobg,gbobaobobooobobobaoban,bad
gobooboobodbbD. ngr 0000, grgbdooo,0bbogobooboob,od
gboboooo,oobobobobobo. ooboooooo,bobobobobooobooobooon
O0,0000000000000000C0O0OO0O0OD. 200310000 Asir00 nd- 000000
gboboobooaobooboobooboobaoob;

ndgr(0O00O00O0O0O, ODOOOO, DO, OO0). ODO0OOD0OODO0O0O0 grO00 O0OOOOO
goooo.

[1039] F = [-3#x"3+4%y~2+(-2%2-3) xy+3%2"2, (-8*y—4) *x"2+(2*z+3) *y,
—2%X"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%z713+2%2" 12+7*2z" 11+ . ... ]

oooboo,bO000oobbbO0oo0oobDbb0000,d0b0bbb000d0n nd_gr_trace(d
ooooo,booo0o,,,2) (0000000000000 00) 0000000 oO0oOO.C
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16.5 UUOObOUuoooooobuoooooooboobd

0000000000
fiX) =+ = f(X) =0 (16.1)
(X = (21,...,2,), fi(X) €eQ[X]) D00OOD0O,0000

I= <f17--~vfm> = {91(X)f1(X) ++gm(X)fm(X) | gz(X) € Q[X]}

000000000000.1000000000,/0000000000000000,0000
000000000000,0000000000000000000

Q[X]/I0 QOO0000D0D000000O0 »mO00O0D0000,I00000000 000.
0000000000000000 mOO000000 (161)00000000000000000
0000 (2,50 20 003,30 008 000000000000000).

00000 0000000000000000000000000000000000000 16.1
0000000000 (25030 006 000).

b 163 DO0OO0OO0OO.
1. 70 0000000000.

2.10,000000000 I0b00000D00,0D00 20000, initialterm O z; 00O
ooooooobooon.

3. 10,0000000000 17100000000,000 «;0000, initial term O «; 00O
gboooooooooo.

0000o00,0000000000000 (DOo0oUoo)LooooUoooUoooog.

01621 = (x—yz,y—zz,z—zy) 0 2 >y >000000000000000000
(28— 2~y +y,—y?+22,0— 2y} 000 (00000D00O0O0O). 0000000 I0 00
gooooooo.

o0 162 0000000OO0C0CO oOOOOOOOOOOOOOO.

goO,00000,00000000000000,000A0.

OO0 164 I0000000000,G0 z1>22>--->2, 00000000000 710000
goooooo,Go

g1(x1, T2, .. Tn) = CCLlll +91,d171($2,~~-7$n)$§l1_1+"'+91,0(3327'--796n)
gQ(an"'7xn) = ng +92,d2_1($3,...,$n)$3271 +-~-—|—gg,0(x3,...,xn)
dn—1 dn—1—1
gnfl(xnfla xn) = T, + gnfl,dn,lfl(xn)xnf1 +-+ gnfl,o(mn)
gn(xn) = xydy,n + gn,dnflxin_l —+ -+ 9n,0

gbooaooaoo.
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0000000, 00 100000 g.(x,) 00000,000 gp(zp-1,2,) 000000, @1 O
000 100000000.000000 gp—2(xp_s,zn_1,2,) 00000,0,000 10000
oooooooo0o,0b0000000O0o00o0o00DOo0o0o00. (Dobooooooo, o
gboboobooboobooobooboboooboooboobooobooboo.obobooobooo
0,0000000000000.)

01630 16200000 I00000000.00,22—-2=000 z=-1,0,1.
1. z=-1
2+ 22=000 y=-1,1. 0000 (2,y,2) = (~1,1,-1),(1, -1, -1).
2. 2=0
2 +22=000 y=0. 0000 (x,9,2) = (0,0,0).
3. z2=1
24+ 22=000 y=-1,1. 0000 (2,9, 2) = (1,1,1),(=1,—1,1).

o 162 n0000000 nOO0O0O0OO0OO0O,00000000000000000000A0
gbooobOoboo,ooboobooboooooboon.

goooooooooouoo,n0O0Db0OO00OOOOOOOOOODO. DOOO 4,500000.
oo,000 2,30000000000.000000000000,0000 gr0DOOOOO
gooOoQoOoQoOo,Asir0000000O0OOO,000000000000. 00000 QCDOOO
obooooo,oboboocoboobooooobobobooboobooooboon:

g1(z1,zn) = w1 — hi(xy)
92(x2,70) = a2 — ha(xn)
gn—l(xn—laxn) - Tp—1 — hn—l(xn)

000 shapebase 000. 00000000, gu(z,) =00000000,0000000000
googoo.

00 16.3 0000000000 shapebase D0 O0OO0OO0O0ODO, shapebase DOOOODOO0O
gooooooDoDoOoODODDOD.

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

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

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

gbooobodb,pari 00000000 OOODOOOO.
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[826] load("katsura");
1

[831] katsura(7);

[u0+2*u7+2*ub+2*ub+2*ud+2*ud+2*u2+2*ul-1,
2*ub*ul+2*ul*u7-ub+2*ul*ub+2*u2*ud+u3-2,
2*xub*u0+2*u2+u7+2*xul*ub-ub+2*ul*ud+2*u2+*u3,
2%ud*u0+2*ud*u7+2*u2*ub+2*ul*ub-ud+2*ul*ud+u2-2,
2%u3*u0+2*ud*u7+2*xu3d*ub+2*u2*ub+2*ul*ud-ud+2*ui*u2,
2¥u2*u0+2*ub*u7+2*xud*ub+2*ud*ub+2*u2*ud+2*ul*u3d-u2+ul”2,
2¥ul*ul+2*ub*u7+2*xuS*xub+2*xud*ub+2*ud*ud+2*xu2*u3d+2*ul*u2-ul,
U0~ 2-u0+2%u7 " 2+2%ub " 2+2%u5" 2+2%ud " 2+2%u3" 2+2%u2" 2+2%ul"2]

Risa/Asir 000 00000 : n=700 katswraOOOOO. w0 OO w7 OOO0OO.

0.5 T T T T T T T
"tmp/gnuplot-data-tmp.9711.t"  +
0.4 —
X
0.3 b
021 s |
+ + + i
0L r + + ’ + ++ H +H 4 T o+ T
+ + + 4 + +
0F o4+ o+ +H++H+H4H4H+M IR ¥ g
+ LS S T *
0.1 + + # +¢t + + + -
+ + + hr
02 L + i
03 L i
+
04 L i
+
_05 1 1 1 1 1 1 1 1

-04 -03 -02 -01 0 0.1 0.2 0.3 0.4 0.5

Risa/Asir 000 00000 :n=700 katswraOOOUOOOOODOOOO uo
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[1]

2]
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0o

goooo: b-0ooobooo,00o00.
gboooobooobooooobobo.ooobooboooobooooooboooonn.

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.000:00000O0D0O0OO0UODOOO (O/0).000
0,0000000 000000 00, 2000. ISBN 4-431-70823-5, 4-431-70824-3.
000000000000,0000000000. Buchberger 0000000 OO,2000
oooooooo.

O00: 000000, Rokko Lectures in Mathematics, 9, 2000. ISBN 4-907719-09-4.
http://www.math.kobe-u.ac.jp/Asir/ca.pdf OO, PDF O00O0O0O0O0OOCOO.
http://www.openxm.org 00 openxm U0 O0O000OD0O0OO0OO0OOOOODOO, 000000
OpenXM/doc/compalg OO0 000 TeX OOOOOO.OOOOOOODOOOOOOOOOO
00, Buchberger 0000000000000 OOODOODOOODOO.

00,00 0000000000 000 00O0ODOO,0000000, 2003. ISBN 4-13-
061404-5.
obooogooooooooboooobob,boooobobooboobooboooon.

00,00,00: 0000000000 000 Risa/Asir000,0000000, 2003.ISBN
4-13-061405-3.
000,000000000(0)000000000, Risa/Asir 0000000000000
gobgoooboobooobooboon.
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0170 RSA OO0

171 0O0OO0OO0OO0OOO
RSAOOOO,000000000000.

00 17.1 GUOOO (00000 )0 n 0000000 GUOOOOO « 0000 a"=e000.
oo edbooogon.

OoOo0O0O0000,00000000000000.
0000000000 0000000000000,0000000000000000000
00000000000000000000000000.
00 171 000: 0 GO 000000000 g¢i,...,9.0000.0000, {agy,...,ag,} O
00000D00000,GO0n0000000000000.0000,0000 ag;=ag; 000
0,«000000000000000,¢=¢;000,00000000000.

{91,--.,gn} O {ag1,...,a9,} 00000000000 000OO,

g1 Gn = <a91>"'<a9n> :a”(gl...gn)

ooooo.ooo g--rg, 0000000OD00OO,e=c"000.00000.

p0000000.00000000,%/pZ0000
G={1,2...,p—1}
oo00O0O0,0000000.

o0 17.2 p00ooOOoo0oO,p0doooooboDOOO0O 0000,
2P =1 modp
gog.

0000000000000 0000000. emodp 0,0 pO00000O0D0OO0ODOODOOO
go.oooao
(a mod p)(b mod p) mod p = ab mod p

00000.000,e¢0 p000O0000G0 p000000000000,p00000000
0000,e D0 pO00000000000000C000.00000000.0000000 p0O0
0000,00G={1,2,....p—1}00ac G, beGO000,abmodpe GOOOOOODODO
000000,GO000 p—1000000000000000,00 17.20000000.000
0 100000000000. GO0 (000)000000000,000000000000.0
0000 100000000.
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ogd 17.1 l.pO00000O0.e0 100,p—1000000000O,
ab=1modp
000 100,p—10000 b00000.
2., p000000000,ab= modpd0O0O0O b0O0OOOO.
. b0000000OODbDO0ODbOObO.o0obOOobDOoboboOon.

O00:e0 p000000O0O0O0OO0O0O0O0O0O. Asird0,00 invO @, p00 00000
oooooo.

[346] for (I=1; I<5; I++) print(inv(I,5));
1
3
2
4

00000 000oDooo0O00,0000 1x1modd=1,2x3mod5=1,3x2modb =1,
4x4modb=1000.

172 RSAUO0OOOOO

p,q000000000,
n=pq, n'=(p-1)(¢—1)
ogood. eld
ged(e,n’) =1
gooooooooa.
de = 1 modn’

oooo d000. OOODOO dOO0ODOOOD DOOOODOODODUODOOOODOO,00
171 00000.

o0 173 m0O n000000O0O0. 0000 e=m*modn 0000,
¢! =m modn
goooo.
00:00 1720 2=m9 ' modp 00O0OOOOODO,
(mq_l)p_lzmnlzlmodp
000.00000000 ¢O0mP,~lOO0D00O0O0O0OO,
(mpfl)qflzmnlzlmodq

0000.m"-10 p00 ¢0D0000000 p0 ¢000000000000 m™ —10 pg=n
O00000.000,m™ =1modn 00000,

00,0000000,(m)Y=mmodn 0000,00000000 fO00000 ed=1+ fn’
0000000000 m® =1modn 00000, (m)4 =me =m! /" =mm”) 0 n000
0000 mOOOOOOOOO. 00000,
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00000000000000000000,0000
p =47, ="T79,n = 3713,n' = 3588,¢ = 37,d = 97

O000.0000,d0 inv(37,3588); 00000000, 00000, 00000 p,¢0000
00,000000000000000000000.

RSA 00000, p,q,d 00000, e,n 00000. (e,n) 0000,d0000000. m (m
0.0000)00000,

m® modn

00000.00000000000000000 (00000000000000)0,000 d0
oooo,

m? modn

O0000.0000000000000 mOO0O0000000,00 17300000
00,000000000000000000000000000. ,n00000000000,
n00000000,p, ¢O000, inv(e,(p—1)*(¢—1)000000,000 d0000000
000000!000,00000000000 (GCD)O0O00000,000000000000
000000000000.p,¢00000000000O,pg0000000000000000
0000.00000 p,¢000000000000.
00: 00000000000000000000000000000 Shor000O0. 00000
00000000000000000,00000000000.

173 0O0OOOO

OOO0OO0O0O000 encrypt(M) 0000 SO RSAOOOOO. decrypt(C) O encrypt 00O
O0000ooo0o0o0oo0.o00000.

[356] encrypt("OpenXM"); Odd “OpenXM” O encrypt 0O O0O0O

Block_size = 2 0. D00 [4113338,3276482,4062967,0] O O

The input message = OpenXM U.00000000,decrypt U000,

20336 000 “OpenXM” ODOODOOO.

25966 encrypt 00000000 OCOO0 ODOOO

22605 0oo0oooooo,0o0ooooooood

0 O00,00000 mOd m*modn 0000
googdgdd. 20336, 25966, 22605 00O O

[4113338,3276482,4062967,0] oooo mO000O00O. ODODOODOODOO

[357] decrypt(@Q); OPPO p,QQ U ¢, EE0T e,DD 0 d(0O0O)

Block_size = 2 goobooooooo.

The input message to decrypt gooooono, p = 1231, g = 4567, e =

= [4113338,3276482,4062967,0] 65537, d =3988493 00O ODOODO.

20336

25966

22605

0

[OpenxM, [79,112,101,110,88,77]]
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gboboobOoboooobobooooobobooooobOo0 rsa.red0O0.

RSAOOO

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://wwuw8.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 = (Rx3) % N;
}

return(R) ;

def encode(X,A,N) {
R=1; P =X;
while (A !=0) {
if (A% 2) {
R = R*P ¥, N;

av]
]

PxP %, N;
idiv(A,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=1[11; s=0;

for (I=1; I<=L; I++) {
S = S*x256+M[I-1];
if (I % Block_size == 0) {
print(8);
S = encode(S,E,N);
C = append(C, [S]);
S =0;

}
print ( n n) ;

return(C) ;
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def decryptM) {
extern DD, PP, QQ;
D = DD; 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 to decrypt = ",0); print(M);
L = length(M);

c=101;
for (I=0; I<L; I++) {
S = encode(M[I],D,N);

print(S);

c1=11;

for (J=0; J<Block_size; J++) {
S0 = S ¥ 256;

S = idiv(8,256);
if (80 !=0) {
Cl = append([S0],C1);

}
C = append(C,C1);
}
print(" ");
return([asciitostr(C),C]);
}
end$

encode(X,A,N) O, X*modN OO0OO0O0DOO00DOO. native_encode(X,A,N) JO0OO0O0DO0OO
0do00d0000O0o0DOo.000b0U0o0oDOo0ooU0UoO0DOoO0,000D00DoOoDOoooOoon
00000000.A020000000000000, encode(X,A,N) J0D0. 000ODOOOO
ooooo.

AO020000

Zaﬂi, (a; =0orl)

= ] x2'

z’:a,;;éO
0000. encode(X,A,N) 00, X, X2, x4, ... 0 NOOOOOODOOOOOOO0O0O0 POOODO
go.000,200000000

gooooooog,

X* modN = H Xgi mod N
i:a; 70
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ooooooo.
encrypt 00, 00000000000000000000000,00MO00000. Block_size
0Dsp00000,00,

M[0]256° 1 + M[1]256°2 + - - - 4+ M[b — 1]256°

000 sO0000,00s0000,8fFmodN00000.0000000000000000
decrypt 0 encrypt 00 0000000000000 O0O0.
000000000,RSADD0D0D0D00O0000000O (n,e)000000 d0000000

000.0000000 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;

0 = 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 D 00000000 20000
O,RSAO000,000 0000000.00,0000000000000000000000
0o00000oo00oo0ooooooon.

[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(QQ);

Block_size = 32

The input message to decrypt =
[146634940900113296504342777649966848592634201106623057430078652022991264082696]
37275968846550884446911143691807691583636835905440208377035441136500935229440

[Risa/Asir, [82,105,115,97,47,65,115,105,114]]

000000000 (n,e) 000000 dO0DO0OOOOO,RSAOO0O0OOOOOOOOOO
obooobobooooo. oo, p—-1,¢—-1000000000000DODO,D0O0
000 nO0O0O0O0OO0O0OODO0OO0O0O. OD0O0O000O0D0 (p,q) DODOOOODODDODOOOOOO
U0b000obO00bo0obo0. 0000 rsakeygen DOO0OOO0OO0OO0O0OO0O0OOOOOO
oooooooobooo.oboo,coboboooboooboo,ooooobooobbooocoooooon.

Risa/Asir 0, 000000000000O0O0O0OO0OO0OOOO,000000000,0000
000000000000 00000000000000000000000. Risa/AsirO0O0O0O
oobo0o0o,00b000000b000b000000 1000000000 o0obO0ooboo0oOoboooon
ooooooo.

OO0 172 0000000 O0O0,0000000000000,RSACOOODOOO. 1byted OO
oooooobooooobobooooob. 0cobobooog.

00 17.3 OO0 (e,n) = (66649,2469135802587530864198947) O OO0, 00 encrypt O, OO
goooboooboo,

[634331413430079382527551,486218671433135635521840]

ooo.00oooooooooogr
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18.1 O0OOOOO

0 120 0 12200000,0000 (00C00000O0)00000OOU0OOOOOOOOO
oooo.oobooooooboboooooobooooobooooboooobooobooobooob.boooo,
gbooooooooobobobooooooooobobo.oboboooboooobobo, oo
gbooooobooooo.oood

2+ 3% (454 2)

doodoooooo,00oo0dooobooooo,0oo0n0 23452+« + 000,
0000000000000 000000 “00”000000000000o00ooOoooOoon
0000000000, 00000000 oooo0o0ooDO, 0000000 oDooooon,
o0o000o0DOoU0ooooDooUo,00oooooooog.
000 BNF (Bakus-Nauer) 000000000000 00. 00000, “0”00000000
goooooo.
number 00000000 DOODO.

[ number |: 00000000000000000000

0000 number OOO. OOODO, 123 O
number D000, 1.23 0 number DO O. O
000 100000000000000,00
00 .0000ooooooogoooao.

0

(0 .
N

{%
e

variable 0, A 00 Z,a00 zOOOOOOODOOO. ODODOOODOOO.
sentense I, 0 O0OOOOOOO.

sentense | :
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—— expression ——@——

expression U, 00 000O0O0OO0O0O.

expression | :

—> term + term >

teem 0, 0000000000.

term | :

—  factor factor -

factor 00O O0OOOODOOO.
——@—» expression ——@7ﬁ>

number or variable

upooooood —ooooooooooooo goo. gooo,o0odoooodd
gbob.o0OO00ooobOOoooobOOoboon.

18.2 [0O0O0O0OO minicomp.rr

gooooboobooooboobobooooobooooobobooobooboboobooo.

#define UO0OUODOODOO, Code0f UOUODOUODOOOO,0D000000O00O0DOODOOO
Ub0oo00O0bO00ob0O0obo0boOobO. 0000 CodebfA 0O ADOODOOODOODO 0x41 000
oooo.
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gbooooooooog.

Ch ooooooooon.

Sy 00000000, VARIABLEOOO,NUMBER DO 0O, 00000000O.
Val oob0oboooOo. NuMBEROOODOOODOO.

Ptr 00000 strO00Qooooooo?

Result | DO0OOOOO0OOODOOOOODO.

googoooooooooogooogooogn.

expr () 00000000 (expression)

exprterm() O (term)

exprfactor() | OO (factor)

191

#define SPACE 0x20

#define CodeOfA 0x41

#define CodeOfZ Oxba

#define CodeOfa 0x61

#define CodeOfz Ox7a

#define Code0f0 0x30

#define Code0f9 0x39

#define CodeOfPlus 0x2b
#define CodeOfMinus 0x2d
#define CodeOfMult Ox2a
#define CodeOfDiv 0x2f
#define CodeOfLeftBracket 0x28
#define CodeOfRightBracket 0x29

#define VARIABLE 1
#define NUMBER 2

Ch = 0x20% Sy
Value =0$ Ptr
Result=""$

0%
-1$

0000 parse() OOOO00OO0OOOO0ODOOOODOOO,0000D000.0000O

parse ("2+3%(45+2) ;") ;

00000000, ;00000 parse() OOOOOODOOO.
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def parse(S) {
extern Ch,Sy,Value,Ptr,Str, Result;
Str = strtoascii(S);
Ch = 0x20; Sy = 0; Value = 0; Ptr = -1;
Result = "";
in_symbol();
expression();
Result += " = ";

return Result;

goooooobooon.

def is_space(C) {
if (C <= SPACE) return 1;

else return O;

def is_alpha(C) {
if ((C >= CodeOfA) && (C <= CodeO0fZ)) return 1;
if ((C >= CodeOfa) && (C <= Code0fz)) return 1;

return O;

def is_digit(C) {
if ((C >= Code0f0) && (C <= Code0f9)) return 1;

return O;

def getch() {
extern Ptr, Str;
if (Ptr >= length(Str)-1) return -1;
else {
Ptr++;

return Str[Ptr];

ooooooo0o ser0g0ooooooobooooboo,obboobbo.0obobooooooobooo
ggobooooooocoooobo,0obboooobboooobboo,bocooboobo0o0oooooooobo
oO00o0.000000D00000DO0O000 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 = 0;
do {
Value = Valuex10+(Ch-Code0f0);
Ch = getch();
}while (is_digit(Ch));
} else {
Sy = Ch;
Ch = getch();

gboogoboooboob.oobooobgooobg.

def expression() {

expr();

def expr() {
extern Result;
exprterm() ;
while ((Sy == CodeOfPlus) ||
(Sy == Code0fMinus)) {
Ope = (Sy == Code0fPlus? CodeOfPlus :
CodeOfMinus) ;
in_symbol();
exprterm() ;

Result += asciitostr([Ope]l)+" ";
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def exprterm() {
extern Result;
exprfactor();
while ((Sy == Code0fMult) ||
(Sy == Code0fDiv)) {
Ope = (Sy == Code0fMult? Code0fMult :

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();

}else{

error("Invalid factor");

00000000000, minicomp.rr 0000000000, 000,0000000 parse()
O0O000DOo00000ooOOo0o000n0. 00D 120000 casio(OO ODDOOOOOO0O,00
oooooooooopoogo.

18.3 LR UOUOU

ugboogbuobogobgobobbobooboo. booboobob,obboboaba
gboogboooog,bodboobooboobobboobooboobon.

Oo0ooooooooooooo0o0oooo LROODOOOD.DOOOOOOOoOoOooOoDDOO
obooooOobooooboobooon.
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O0,0000000000000000000C0O000. 0000, Aho, Ullman OO0 OOO0O
0000000000 1. LROODO0O0000oOoooooooog.

1. 00 (00o0)0OO0O,00000000000.
2.0000000000D0OO0OOO.

SLR (simple LR) 0000000000000 0O0O0OOO. O0O00O0OO0O0O0OOOOOOO SLR
00o000o00. 00000 0o 0 e6l100000000D0O0O0ODODOO.

E+F

F

FxT

T

(B)

id (identifier)

s

goo
E — E+F|F
F — FxT|T
T — (E)|id
goooooo.

E O expression, F O factor, T O term OO0 O000. id (identifier) DOO0O0OO. 00000,
2+3x500 (2+3)x500000000000000. 00 +200000000000000
goo.

SLROOO0OO0O0000OO0ODOOOO00O0000DO000OOODOOOOO0OoOoooooOoDDOO.

o0 |4did | + | * ( ) ; E |T F
0 ) s4 sl | s2 | s3
1 s6 OK

2 12 | s7 r2 r2

3 rd | f4 r4 r4

4 ) s4 s8 | s2 | s3
) 6 | 16 r6 r6

6 ) s4 s9 | s3
7 sb s4 s10
8 s6 sll

9 rl | s7 rl rl

10 rl | s7 rl rl

11 5 | 1D rd rd

0000000000000 00000O0000O0O0O00O0O0. 0000000 oOK(DO)OO
oooooooo.
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driver:=

00: push(0); (* 0D 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(*00O00O. *)

08: rule = nextStateTable(state,c);
09: rule O pop() O0;

10: ipush(c);

11: ipush( rule D OO );

12: endif

14: Gotol[1];

oooooobooooog.

1.

2.

8.

stack -0 0O0.

push(c) — 0000 (stack) 0 cOOO.

pop() -00O0D0OOODOOO.

peek() —0O00000DO0OOOO0OD,00D00000D0COO0ODOOO.
inputStack -0 0000000000 O0O0OO.
ipush(c) —c 0000000 (inputStack) 00O

nextStateTable - U00O0O0O. JO0OOO0OO 100 11000. 00000000O00O0O0OO
ooo.

actionTable - 00000.00 (s), 00 (r), 00 (OK),0000000O0O.

03: O0U0DO0O00O0D0OO00OO0OOUODO0O0OODOD 2+3x5; UOOOOOOODO.

state action stack, inputStack

Iy s {I},{+3%5,;}
Is { Ip,id,I5 }, { 3,*,5,; }
Iy s {I}, {+3*4,;}

OO0000oODOOoO0000ooDOOoOo000oboooOboOoO0. ogoon, nextStateTable 00O
Followingl0 OO OO)|00000000000O00O0OOOOODOOOO.
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00,0000000000000. 00000000 -000000000 (tem)000O. OO
oooooo
E—->FE+F

ooo
F—--E+F FE—FE-+F

EFE—-FE+-F, E—-E+F.

gbooaobooaboo. gbuooboobobbobbooboobooboobooboooboan.
I100000. Clesure(I) OO0 JOODOOOUOODOOO,0D0000DCOO00O00ODDO.

A — a- Bf € Closere(I)
o0 B—-~y0OO00O0O0O0O0O0O00,
B — -y € Closure(I)

ooo.
D000 E —-E0O Closure 000000

E —

-E+ F

F T

(E)
id

NN 9 NN T D
A A A

Ogo00.0000000o00o0ooo O(IO)DDDEIEI.DD idO0O0O0O0O0O0O0O0000
T — id-

gOoOoCOCOQOQOQ0. -00000000U0UUUUUUOg Closure HOOOOOOO. ODODQDOOO
005 ([;)00000.000000 Follow(F OODOUODOODOOUODOOOODOO F—idO
gooooobo.boo,on.
00 I, 00
A= a- Py

O000000. nextStateTable[ I, 5] O
Closure(A — af - v)

ooo.
0000, nextStateTable[ [y, (] 000000 ODO.

T — (E) € Iy
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ooo

O Closure 00 O0O0OO0O0O0OO. Closure O

T — (\E)
E — ‘E+4+F
EFE — .F
F — FxT
F = T
T — -(E)
T — d
ooo.Ooboooo L,ooooo.
00 I, O
A= a

O00000.0000000 Follow(A) ODODOODO
A—«

000 (r)00.
00 I, O
E > E.

000D000.0000000 ;(000000)00000 (OK).

ub 18.1 0O000OO0O0OO0OOO0OOOOOO0OO0.

E — E+F|F
F — (E)|id

good
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[1] A.V.Aho and J.D.Ullman, Principles of Compiler Design, 1977, Addison-Wesley Publishing.
oooog
A V.Aho and J.D.Ullman, 00000, 00000000 7,000
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Risa/Asir 00 0000000000000 0O00O00D0O0O00O0O0O0. Asir00000000O0O
000 OpenXM-RFC 100 DOOOOOOOOOOOOO. OpenXMOOOOO “0O0O,00,00
: Asir User’s Manual” (cf. 20.30) 00 7000000000. 0000000 (OpenXM server)
D00 Asir 0000000000000, 00000000000000D0O0000DOOOO0.

19.1 OpenXM Asir server

00 oxlaunch 00 000D OO0D0OOO, OpenXM Asir server (ox_asir) 00 00O0O. 00O,
gooobobobboooooobobo.

[0] Id0 = ox_launch();
0

U000 00,0xasir 00000000, 000000000000. oxasirdO0O0O0O0O0O00O
ooooooo.

[1] Id1
1
[2] Id2
2

ox_launch();

ox_launch();

ox,asir 00000000, 0000000000 ox_shutdown() JODODOOODODO.

[3] ox_shutdown(Idl);
0

0000000000000 000000D0000. 0000, Asir 000000000, 000
ox asir 100000000 . oxasir 000000000 Asir 00OD0ODOOO,

e J00,000,0000 (D0OO0ODO oxasir00000 Asir)000OO.

e NUODOUOUODLOODLOOOD oxasirdOUOUODLUOODOOO,0000D0O0ODLOOOOODO
gooobooooooogo.

O000D0000. oxasir 000000000, oxrpcO) OODO.

[10] ox_rpc(Id0,"fctr",x~10-y"10);
0
[11]
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OO0, Asir 0000 xxx(Arg0,Argl,...) O ox_rpc(Id,"xxx",Arg0,Argl,...) OOOODODO.
OO0000O000D0 ox_rpc(Id,"load","filename") DO0OD. O00,000000000000
000000000 O,0000000000,000 Asir00000DOOOOODO0ODO. oxrpcO
O,0xasir 0000000000000 O00O0OOC0O. 00000000 ox-pop-local() OODO.

[12] ox_pop_local(IdO0);

[[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~2,11]

[13]

O0000,0xasir000000D000OO0ODOOOO,0000000 ox_pop-local() OOODO
go.dooooboooo,gooboooooobuoooon, bl server OO0 OO0OONO
o0oooo,0ddddd sercver OO0 O0OOOOOOO,0000000000000O0O0O
Jooooooob. 000000000 ooobobbbbbobboogug server JOoOoooOoO
Jooooobooo,00oob0bobd00o0o0b0b o000 oo bobbooooooo
0000000 ox_select HUODODODOMO.

00,0000000000000D00,0000000000 OKOOO.00O0O0O,200000
00o0d OpenXM OOODOODOOODOO.

19.2 Quick Sort

O 140000000,quicksort 0, 000000000DO0CO0O0OO, 00000000000
gbobooboboooboboooobooooboboooooboobo.oobooobo,bobooaon
O00O0O,server 00000000000, 000 (UOO0UOOO)000000O0OO0OODO.

U0 :000oogobo,bboou,oboobooboooboooooboo,obobooobobooooao
gboooboboooboboooboobo.oboooobobooobOoboog,sercver DOOOOO
obooooobooboooo,0oo0bocobooboooooobooboobo,co0o0ooboobooooon
goooboboooooobooo.

#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;
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else {
Tmp = A[B];
A[B] = A[E];
A[E] = Tmp;
E--;
}
¥
if (E < P) E = P;
J* */
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]1 = A1[I];

}

for (I=E+1; I<=Q; I++) {
A[I1 = A2[I];

}

return(A);

Jk —mm e */
Yelsed{

quickSort(A,P,E,Level+l);
quickSort(A,E+1,Q,Level+l);

return(A) ;

}
end$

OOO00D0O0ODO0 4000000000000,00000 /* ———————————————m——mmm o */
OO00000D0O0O00DO0O0. 000000000, oxlaunch() OO0ODO0OO oxasir J0O OO
oboo,00boobooboooboobn, .asirec00000o0oooboO0. 0000, 0O
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0000000000000 /home/noro/asir/dgsort OO0, .asirrc O
load("/home/noro/asir/d_qgsort")$

obooobOobooobO.oooobo,0b00d secver DOOOO0OO0OODOOOOOO,0000000O
LevelMax 00000000000 OOOCODOOOOCODOOOCOODOOO.DO0O,00 server 000
O0000000000000000,000 server 0000000000 O0O0O. (DOOODOO
booobooobooooob.0oboooooboo.booboooobouoobooooobooon
ooooooo.)

19.3 Cantor-Zassenhaus 00O 0O 0O OO

gboboooobobooooobooboobooooooboobooooboobooobo,oboo,boboo
OO0O000D0O00000 fO0OO0O00O0D0ODOOOO Cantor-Zassenhaus DO0OO0O0D00OOOO
Oo.0boo0oboooooobooooobooobooo,

1. 0000000, GCb U000, 000000000O0O00 (DODoOoOO)ODooooUoOo.

2.0000oOoOo,GeboOoOo,b0O0p000ooOooO0oOoOoo0OoOoOooOOoOoDoOD.oooo
ooobooooboobooooboooog.

000,0000000000.0000,0000,00 p000000¢00 (g=p*)000.
oooo,000000.

00 19.1 f0d000000 f,f,00000.GF(q) 0000 2d-100 ¢g0000000
000 GCD(gl"-Y/2—1,/)0 £, 000 f£, 000000 1/2—1/(2¢)%.

0o, f00000000dODOOOOO0,00000000 2d-1000000000,00 1/2
00oo0oooooooo. fO00D00OO0DOO0OO0 20000000,00(CO000O)0O0O
O f000000C0O0O0O0O0OCOOOODO.

000000, quicksort 0000, 000000000000 COODOOOOOOOOODOOG
(Cantor-Zassenhaus 000 0O00) D0000. 000000000 quicksort 00000000
oo.

#define LevelMax 5

extern Proci$
Procl = -1$

/* random poynomial generator */

def monic_randpoly_£ff(N,V)
{
for (I =0, N1 =N-1, S =0; I < N1; I++)
S += random_ff()*V"I;

return V°N1+S;
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/* a wrapper of c_z() called on a server */

def ox_c_z(F,E,M,Level)
{
setmod_£ff (M) ;
F = simp_ff(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_ff (2+E,V);
T = generic_pwrmod_£ff(W,F,idiv(M"E-1,2));

W =T-1;
if (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+l);
} else {

if ( Procl < 0 )
Procl = ox_launch();

ox_cmo_rpc(Proci,"ox_c_z",lmptop(G) ,E,setmod_ff(),Level+l);

L2 = c_z(sdiv(F,G) ,E,Level+l);
L1 = ox_pop_cmo(Procl);
L1 = map(simp_£ff,L1);

205
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}
return append(L1,L2);

}
end$

gboboobobod,sercver UOO0OO0O0O0,000000000000000,00000000
Oserver 000, 0000000000. 000000000000 O0OO0OCOOOO,000A0O
OO00000D0. asir 0000000 dfff 000000000 0O0O0O0O0O. import("dfff"); O
0000000000000 .asirrc000000D0,df demo); 0DOODODOODODOODOODOO
gooooooboooon.

00 19.1 PC-UNIX (FreeBSD, Linux 00 ) 00,000 CPUOOUOOOOOO,0000000
goooooo cpUOOOOOoOoOoOoOoOoOoOoOoUoUoOoOoOoOo.ODOoDDOODODODO,000000
ooboooboobooobooobooooboo. oboobooo,0o0boo0oobo0ooooooooooon.

ol 19.2 00000000, 0000000000000000000 serverd000Oon0O0on
0. 0000000000000, “00,00,00 : Asir User’s Manual” (cf. 20.30) 00 70
oooooOo,0b00oooboboboobooogd sercver OO OO0OOODOOO. OOO,000
OO0 server D00 (DO0OD)00DOO.

OO0 (by T,200200): 0000000000000 OOOODOOOOOOOO,00000O0
gbobooooooooooooooooooob. bobobobooboobobobooooooon,
cracking 00000000000 DOOOOOODOOOD,0000000000000000ODOO
0. 0000000000000000000O0DoOoOooOOooOOOOO,PAMDOODODOODOODOO
U000, 00000000000,rsh 0 ssh0symbolicOOOODOODOOOOODOODOODO.
ssh-agent U000, 000000000000000C00O000O0O000O0COO,rsh000000O
obooooOob.oobobooobooboooooboobooooobooooon.
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20.1 OO

207

gboboooooobooobooboooboooobooboooboobooboooo,ooobo0oooaon
obooooobooooo.ooobooboooooboobooooon.

20.11 0OOooodg,booodoobo,bouodon

000 newmat(M,N) OO0 matrix(M,N) OO0OOO00O0O. matrix(M,N, [[A,B,..],[C,D,..11)

gooooooogon.

[1528] A=matrix(2,3);

[000]

[L000]

[15629] B=matrix(2,3,[[1,2,3],[4,5,6]1]1);
[123]

[456]

[1530] B[0][0];

1

[1631] 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 (,/)00000<I<M-—1,
0<J<N-10000000.000,
CcO00000000000000000.
00000000000000,000
00o000000000000000O
oog.

gobooobooobooooboooo
g, 0o0o0o0oo0ooooooooobo. O
oobooooooooooooooon
o.0o0oooooobooooobooon
gboo,b0coboooobooboboo
goooogooo. ogg,oooooo
obooooooooon.
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[1535] D=B*1;

[ -125]

[ 456]

[1536] D[0][2]=3;
3

[1537] B([0][2];

5

20.1.2 0O0O,000000

[1528] A=matrix(2,2,[[1,2],[3,411)$
[1529] B=matrix(2,3,[[1,1,2],[2,3,1]11)8
[1530] AxB;

[57 4]

[ 11 15 10 ]

[1531] B*A;

mulmat : size mismatch
return to toplevel
[1531] V=1tov([1,2]);
[12]

[1532] AxV;

[ 511 ]

[1533] VxB;

[57 4]

o200 00

gobooobooooooooooon
obobogo,100000000000
ooo.oogo,ooooooooooo
gboooooo,b0boboboboo
ooooooooon.

000000000000000000
00000. 0000 + - x0000.
00,00000,000000000
00000000,000000000
DoOooooooooo.

20.2 OUgOooOoboobuobooooon

20.2.1 ODOOO0OOOO

00000000o0o0dooO0U0 (Cooo)UooO.000,00000,000000000
goooob,00bbooobgoobooobooboobo. oob,b0ooboobobooobobod

gboooboobooooobooobo 3ooog:

1.2000000000.

2.0000o000000DO00DO.

. 0000oboobooooooboon.

gooooOOOOO0O0O0O0O0OO0. 0000000000000 0O0oOooO,0000g A0,O

gbooooOooooooboon.
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l.ooboooobooooobo,ob0obooooboooboooa.
2.00000000000,000000O0000D0O0(@WMOO)0 1D00OO.
3. 000bo0o0o0ooboob,boooobooboo oooan.

4. D000O00oO0obOoooooboooboon.

000000000000 (reduced row echelon form; RREF) 000, 0000000 ADODO
(rank) JO0O. O00O0OUOOOOOO,00000000 A0 RREFOOOOOO,00000
000o0o,000 AO0OOD AOO0ODOOOODOOOO.0DODO0DO00O0OOOOO0OOOOO
gooooO0oooooOoOoooobOoOoOoo.o00D (4,)) 00 @; 000O0ODO 0000000
0,00 a; 000 pivot 000

20.2.2 ODUOOO0OOOOOOODOO

(m,n) 00 A= (ay;),m 0000000 b=(b)00000000,n00000000 = (x)
0000000 Az=b00000,000000 (Ap)000,000000000000000
0000.000,b000000 pivet 00000000000O0OOODO. OO0, (Ap) O

AV
(o »)
A/
gbooooboooobooob.obo (O)D AORREFO,A 0000000000000O0O

O000.000,Az=06000000000000000% =0000000000.0" =00
oo,
Az =bes Az =1V

000,A'00000000 RREFOOOOOOO,0 (000)00000000.000000
00,4 000000000000 j1,...,4, 1<ja<---<jmsr0 ADO0D0)OOOO. OO

00, {1,....n}\{jr, - art = i1, g} U1 <gz <+ <jp,) 000,
y=""(x5, . m5), 2="(xj,..,x ), A" = (djy )y )
(¢, 0 A00 kO)DOODO,A 0O 45,...,5- 00000000 000000000000
Ar=bey+A"2=1

O00,Az=b000,y=0-A"2(:000)00000000000.
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20.23 0OOOO0OOOOOOOO

O0000,000 RREFODOOOOOOOOOO,0000D000000000O0DODOOO
U.00000o0oooboooobobooooobooog.

O0: (m,n) 00 A= (ai)
O0: AO RREF (A0OUOOO),AD00O0O
741
for j =1 tondo
p<+0
for k =1 tom do
if p=0and ax; # 0 then p + k
end for
if p > 0 then
if p # ¢ then
forl =j tont < ay; ay < ap; ap <1
for l =7+1ton ay < au/a;
a;j <1
for k=1 tom do
if k # i then
for l = j to n ag < ag — arjaq
end if
end for
14—1+1
endif
end for

return ¢ — 1

00 201 000000000000DO,+—10 ADOODOOOOODOOOOOO.

gboooooboobooooooooooooooboooboobO. ocobooo0 ooooboooOobooobooo
oooo.oodob,b00b0b0b0d <dbboobooooo.oboo,oboo r1ooobooo
AOOOCOOOOOO. 000O0OoOoOoOoO,00 ADOoOooooooOOOOOoOOOOoOoOoOoOgo
ooooo0.00,AQ00D00D0D0DOD0,Ax1000 AQDODOOOOOOOODODOODODODOD.
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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=1) {
for (L =1J; L <N; L++ ) {
T = A[TI[L]; A[T][L] = A[P][L]; A[PI[L] = T;

}
for (L J+1; L < N; L++ ) A[II[L] = A[II[LI/A[TI][J];
A[TI1LJ] 1;
for ( K =0; K< M; K++ ) {
if (K!1=1) {
for (L = J+1; L < N; L++ ) A[KI[L] = A[KI[L] - A[KI[JI=A[I][L];
A[KI[J] = 0;

I++;

}

return I;

oobooooboooooo,0o00bo0o0,00b00o0o0O0,y;00000000,pivet0000O
0000O00000,0000000000,00,pivot 0000000000000 0OO0O (Row
Echelon Form; REF) 000 (0D000)0000,000000000000000000O0O00O
000000 (D0o00)0000o00.0000,0000000000 Az=000000000
obooobO.00o00b0,b000000bo0ooooboboocoboobooooboobooooa.
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def solve_leq(A,B)
{
N = size(A)[0];
for ( J=0; J<N; JH+ ) {
for (I =J; I < N; I++ ) if ( A[I]J[J] !'= 0 ) break;
if ( I == N ) return O;
if (I'=73) A
for ( K=0; K< N; K++ ) {
T = A[JI[K]; A[JI(K] = A[TI][K]; A[I]I[K] = T;

B[J]; B[J] = B[I]; BI[I] = T;

}

for (I =J+1; I < N; I++ ) {
M = A[II[J1/AL3][3];
for ( K = J; K < N; K++ ) A[I][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] [KI*B[K];
B[J] = (B[JI-S)/A[J]1[J];

}

return 1;

ocoooooo0o,00 Aoooooooo ooOoD. A0DoOoUOO,BpOODODO Ax=B0OO
gooooOoO0. 00000000 ADooOoOoOoQoQoQoQoOoD,000OoO0 Apoooooo
oooooooo.

00 20.2 solve_leq 0000000, det(A) 200000 BOODODDOOOOODOOOO.

00 20.3 solve_leq0 ADDODOOOOOOOOOOOOOOO.0O0ODOOOODODODOOD.
e JO0OOODOODO ODOO

e JJ00IODOUDNO BOOUD (Az=B0O0)00000,Az=0000000000000.

203 LU OO

0000 A000O0ODO,00000O0DO0OCCOO,00000 OO0 Az=b0000C0O
ocoooooo,A0D0O0O00,000 pO0ODODOOODOOOOD,ADOO0DODODOODODODOO
gooooooooOoO,000000000.00,A00000000000000O000O0O,
ooo0ooO0oO0oO0oOoooooo.0odg,Lvooooo0. ooo,000oooD Aooo,ooo
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00 v,00000000 1000000 LOUOO0O0O00 (00000 100000000 0Oo
0O)PUO,PA=LU0O0000O0OO0OOOOOOCODO.0O0O0O0OOOOOOO

Ar=bs PAr=Pb< LUxr=Pb< Ly=Pb,Ux =y

oO0,00000000,Ly=Po0O000 yO00,00 yO000 Uz=y000000,20
goo.000, L, voo0ooooooooo,0oooooooooooooooog, A0
000 n0000 »?0000000000000.000,00000000,LUO0000O00
00100000000000000000,»*000000000000000,LUO00OO0
00000,p00000,2200000000000000000000.0000000000,
obooo0o0oooobOo Lvoooooooobo,ob0o0ob0obooooooobooo,Luoooon
oboooooboooobobo,00 Luboboobooboooboboooo.

00,00000,n00000 AODOO,000000 RREF(DUDOOODOOO)O0O0OODO
goooo. 00000 A=LU0 pOO0OLUOOOOOOOOOO.

0,;00000000000¢0000 500 g4/a;; 000000000000 j+1000
O~0000000.000

0 - 0 =iy

. . L 0
lij = aijfaz;, Cj=|: ; : o Li=la
0 o 0 —lpy Lo

(I,0 k000O00)00000 L; 0000000000000.0 10000 »-10000000
000,A000000 000000000, Ly1Lyo---LiA=U,0000A=L7"--L;NU
O0000.000,000000000

1 0 0
-1 — I; 0 -1 1 11 0
i " \_¢, . .) Tv e - :
j n—j : . . :

lnl e ln,nfl 1

00000.00000000 LOOOO,A=LUD000.0000,0U 00000000000
0000000000000000000000000,L0,a; (i>4)00000000000
0i;0 (G,j) 00000,00000 100000000000
000000000000000000000,0000000000000000,00000
00000000000 LUDOOOCOO. 00000000 POOOO PA=LUOO0OOOOO
00.000,0000,PO0000000000000OCOO,000000000000000O0.
00000,L; 00000000000 P(000000 P,00000)0000000000
O,U00000
Ly 1Py 1 LiPA=U

0D000.0 A 00000 (0000 PL, =1, ,P00000000)00000,0 L, 0
gogoo,ooon
Loyl oo L Py PLA=U
noo,
P=P, P, L=L7"--LLL1

0000 PA=LUO0O0. LOOO0OO0OOOOOOOCOOOO0OOOODOO,O0D000C0
0O.0000,00 j000000000000000,000000,000000000 ;00
boooooooboooooooooooo i 0o0o0000o0o000.
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00 204 00000000000. (P;0 Ly (k<4)000000,000000000000
0.L,(k>7)0000000000000).)

oooooOob0ob0 LvooooboooooboobooooboboooogooDo.

/* return : P; A -> L\U %/
def 1u(h)
{
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]1[J] !'= 0 ) break;
if ( I == N ) return O;
if (I1'=17) {
for ( K =0; K < N; Kt+ ) {
T = A[JI[K]; A[JI[K] = A[I1[K]; A[I][K] = T;

P[J]; PLJ] = P[1I]; P[I] = T;
}
for (I =J+1; I < N; I++ ) {

M = A[TII[J]1/A0J]10J3];
for ( K =J; K< N; K++ ) A[T][K] -= M*A[J] [K];
ATII[3] = M;
}
}
return P;

gooooooo,000000000D Aooooooooo oooo. ooogg, PA=LU
oooo P, L,UDDODOO,POODO.OOO,PO,A0000000O0O0O0O0O0OOODODOOO
000o0o0Do0o0o0U0o0. 0000, POOO0OUOOODO, A0 PJJO0O0 I0D0O0O0OO0OUDOO
gooo.ooo,L, U0 A00O0O00000QOO. J0ooO,00000000oooo,AD,
goooogoooooouboogg,Loooooooooooggu,Agooooooooo
Oo.Lgo0oogoob 1o0gb,b0boboobo0o L,voooooo.

gb 205 D0O00OO0OO0OOoO0OOoO0bOO0o0bOo0obooDboon.

00 206 D00OODOOCOOOOOOOOOO,PA=LUO00O00 P, L,UODODOOCOODOOOO
gooobooooooon.

00000000, solve_leq(A,B) D000 (D00O0)0000O0OO,0000000000O
goo.

1. 00000 AlIlJ] =MOOOOOOOODODOOO.
LO000O00O00Uoo,A[J|loo0o0ooooooooooooo.
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2.0000000000000004.
000 LUO0D0O0O00000,0000 LOUODODO0OO0O0OOO0DOoOoOoooog, A[)[J) O
L[IJ]oOoOooooOoUooo,0000ooooooo.

3. 000000 pODOOOODODOODODODO.

ooo0,pOO000O0O000DODOO0O0OO0O0DOOODOOO,00000000000O0O
goooo.

ooooo,Lvooo00ooooo0ooobooooooooooooooooobooooon.

/* A= L\U =/
def solve_by_lu(A,P,B)
{

N = length(B);
B1 = 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]*B1[K];
B1[J] -= S;
}
for ( J=N-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[J]1[J1;
}

return B1;

00000000, 00 1wOOOO0OO0OOo0OO0oooUo P,O000OOOOO A(L,UDOOO
00000000)000 A»=BO0UO0 BOOUOOODOO,Ax=B000000000O00O0O0OO.
ooooo,A PBOOODODOOOODOOD.DOOODODOUOODDOODOOO,BOOD POO
OO0 p1lO0000O0OO0O Ly=B1O0O0O,000 y0O00000 Us=y0O0O000O00O0,Az=B0
oooooao.

o0 20.7 b0000obOO0o0ooOobOOobOooocobooboooog.

00 208 LUODOOOD A'00000000, 1u, solve by lud0O000OO00. 00000
0(AE)0 (E|A-Y)YDDDODOOOOOO0OO0 A-'00000D00000,0000000.

ar C2 0]

b1 a9 c3
00 209 000000 A= O,000000 Lubooooono
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1 O di ¢ O
i 1 as C3
O,A=LU, L= , U= ooooooo
lp—a 1 dn1 cq
0] lp—1 1 (@) dn,

00,0000000 O(r)0000 LUDOOOODODOOOODOOO. 000 A0DDO0O0OO
a=(ay,...,an), b= (b1,...,by_1),c=(ca,...,a,) 0000D000000,d0 «0,10 b0ODO
0000 AD LUOOOOOOOOOO.

00 20.10 000, |a;| > |bi—1| +|eie1] =1,...,m; 00000000 O0OODO)00O0O,000
OO0 Lvooooogooooo.

00 2011 00000O00O0DOOO0O,vO0DOO00000O0DOO0OO0O0ODOO LUDODODOOO
gooo,000booocooan.
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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 0000000 0O00O0O0O

21.1 OOOOOOOODO

00oO0oOoOooooODoOO0OO0OO0O0O0000d, user contributed package OO0 Asir OO OO
OpenXM distribution OO0 000000 0O0OODOOOO, O0ODO00OOODOOOOOOOOODOO
O0Do00o0OO0D0O. 0000, 000000000D00000000DO00O00DOO0ODOO00OO0
og.

OpenXM 0 O00OO0OODO, Asir Contrib OO0, Asir 00000000000 OODOOOOO
OO0000.00 AsirContrib 00000000 O0ODOO.

21.1.1 OOO0OOOOOOO
AsirO00O0OC0OO,000000000000000COOCDOOOOOOO.

[101] def fctr(X) { print("afo");}

def : builtin function fctr() cannot be redefined.

oooo0o0o0o00o00,00000000000000D000DOO0O0O0O, 00 f1ist() OO0
00000000,000000000000000000O000O0OO. (flist() 000000
0000000.) 0000,0000000,000000000000000000000O00O.
O0ooooooo,00000D0D0000000000000, ctri("verbose",1) ODODOOOOO
gooo.

[183] def afo(X) { print("afo");}
[184] def afo(X) { print("bfo");}
Warning : afo() redefined.

[185]

gbog,boobgbobobobobobdoboboboboboo,obobobo,bbobooba
prefix 000000000 OCOO0.000,0000,nore-0000,000000000000C
O00000000000000. poly-Omatrix- 0000000000000 prefix 00000
o0o00ooo0o0oo,0000000000000000000000000.00000000
gbobooooooobaboboobobobobooboboboboobobobo.ooda
oo000,00000000.

0000000, AsirContrib0000000000 O000O0000000O00O0000O00O00O
000000,00(T)0 OpenXMOIOOOO0O00OOO OpenXM/src/asir-contrib/packages/src/names.rr
ocooooooO0oo0o0oo0oO0. Oo0ooO,00D00U0DOoOO0bO0O,0000000 Asir0Od
0000000000, OpenXM OO Risa/Asir (OpenXM/Risa/Asir ) OO asir contrib O 0O
O000000000000000. names.rr D00000O000DO0O, OpenXM/Risa/Asir O asir
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contrib 00 00000000000.000000000000DOO,000000D000.
base_. OO OO0 oooobooooboooooon

matrix_ 000000 | 0000000 ODOOO
print_ 000000 TeXOODOOOODOO
O000000000O000o00O00O0,000o000ooooooooOg. Asircontrib0000
0000 takaprint tex form J00000000000O00OOD0O0 (0UDO0OO taka) OOOO
OO00000000. Asircontrib0 00000000000 DOCOCOOOODOODOOOOODOOO
O. 0000 print_tex_form [0, takaprint tex form UUODOOODOOO. ODOOOOODOOO
oob0,0000000000000C00000000000000 printtexformO0O0000DO.

21.1.2 0OOOO0OO0OO0

Asr 0000000, 00000000000DOOOO0O0O0ODODOOOODODO,O0DDODO00O000O
O000000000000,0000 (extern0O0OOO0OO)00000O0DO. O0O0DOOOOOO
000000 (10000)00000000.0000,00000000000000 extern O
gbooda,bgboodabuogboobgoobobbobbobooobo. oboboboboobod
gbooobogbo,boobooboobooboboo,obooboooboboob.ono,0bo
gboboobobooooboboooooboooobobooobooboobooon.

Asir Contrib 00, 0000 Taka print flag 0000, 0000000COCOO0O0OOOOO
gbo,0bgboaoboaobodobooboad.

21.2 OOOOOOO

000000000000000,0000000000000000000 (module) 0 OO .
0J000000000000o0o0,0000000b000bO0DO0ooOooooOooooon,
module 00 OODOODO.

OO0 module 0000000 ODO0ODOOOOO. DOO 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(Aa) {
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[Spl;
return A;
}
endmodule;

def demo() {
stack.push(1);
stack.push(2);
print (stack.pop());
print(stack.pop());

000000 module ODOOODO O endmodule UO0O. OO0OOODOOODOOO0OOOOOOO
static OO0O0O0O. O0000O00O0OCOOO0OO0OO0OOOOOOOOOO,0000000.000
gboooooooooobooog,

static Sp $
Sp = 0%

goobobood. obbbooobobbooob,o0boo0oobbib0dn extern OO0
go.

U0O0000 lecalf UOODOOOOODOODOODOOOOODOO. O0ODO0, push O popOQOQO
oooo.00o0o0obooog.
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(00)00 demo 00,00000 stack 00000 push O pop O
stack.push(2); stack.pop()
oo0oooooooooo. ogod
000000.000 (00 1,00 2,...)
gco0oooodooooouooooOooooogooooooo. oo,
if (Sp >= Ssize) {print("Warning: Stack overflow\nDiscard the top"); pop();}

oobooobooboob pep0bOoobooo.000bOO0O0ODbOOODOOO,00000000AO0
oboooboooooboooboboooboo.boobooooboobooboooboo.booo
goooobooboooobobooooobooooboboooboobobooon.

U0 asir DO00O0ODOOO0OO0OODOOO0OOODO.0D00O000ODO0ODOO0ODO0ODOOO, 1ocal A; O
gbooooooobOobOobo. b0obodb 1ecal DOOOO,000000000DO0. 00000
obooooobo,bo0obooboboocoboooooboobooooob0o. obobooooboooboooon
gooooboobooooboooboo,bo0o0booboboboooboobooooobooo.

gobooboooobooooobooooboobooboooooooooobooboooboao,ao
gboboobOobooooboooooboobooooboobooooobon.

module stack;
localf push $
localf pop $
endmodule; /¥ 0000000000000 */

def demo() {

stack.push(1);
print (stack.pop());

module stack;
stack 0O O0O0O
endmodule;

OO00000,0000 demoOOOOO push O undefined function 00 O000O0000O0O.

21.3 00O0OO0DOOODO OO 1: texinfoOOODOO

“00,00,00 : Asir User’s Manual” O texinfo 00 000000000000 (cf. 29.30).
000 BIpgXOOOO0O0O0o0oooooo0oo0000,GNUtecl0O00O0O0OCOODOOOOOOOOO
ooooo0. 000000000000, 0o0300o0o0o000o000o0o0ooooooon.



21.3. O0ODOOOOOOO OO 1: texinfoJOOOO

e EXOODOODOODODOOOO

TEX O typeset OO .

e GNUinfoODODOOODOOOODOOOOO

makeinfo 0O O OO.

e HTML ODODOOO

texi2html 0O OOO.

223

O000,Risa/Asir 000000000000 OOOOO0OODOOOOOOOOOO. OO0O0O,O
gboooboobgooboobob,0oboboobobooboboboobobooboboooo

go.

O00,0000.0000 OpenXMO Asir 000000 (0O 290) 0 OpenXM/src/asir-doc
U man-sample.texi 00U UOUO0O0O0OOO0O0O0OOODOOO0O0OOOO,000b0ObOOO0O0OO

goo.

@comment --- JOQO0O0O ---
\input jtexinfo

@iftex

@catcode ‘ Q#=6
@def@fref#1{GxrefX [#1,,0code{#1},,,]1}
Q@def@b#1{{0bfOgt #1}}

@catcode ‘@#=Qother

Q@end iftex

@overfullrule=0pt

Oc -*-texinfo-*-

@comment %**start of header
@comment ——— JQOODOOOO ---

@comment --- GNU info OOUOOOOO ---

@setfilename xyzman

@comment --- 0 OO0 ---
O@settitle XYZ

@comment %**end of header

Q@comment %@setchapternewpage odd

@comment --- JOOOO ---
@ifinfo

@macro fref{name}
@ref{\name\, ,@code{\name\}}
Q@end macro

@end ifinfo
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@iftex

@comment Q@finalout

0210 Asir

@end iftex

Otitlepage

Q@comment --- JOOOOO0O ---

ecomment --- JO OO, OOOOO, OOO, O0OOO0O ---
Qtitle XYZ

@subtitle XYZ User’s Manual
@subtitle Edition 1.0
@subtitle March 2001

@author by Risa/Asir comitters

QGpage

Ovskip Opt plus 1£filll
Copyright @copyright{} Risa/Asir committers
2001. All rights reserved.

Q@end titlepage

Qcomment —--
O@synindex vr

Q@comment —---

Qcomment ---
Q@comment —---

OGnode Top,,

@comment --—-
Q@comment ---
OGmenu

* XYZ::

* Index::

@end menu

Q@comment ---
Q@comment --—-
@node XYZ,,,
Ochapter XYZ

Qcomment --—-

@menu

(dir),

gooogo ---
fn
ogoooood ---

Onode [0 GNU info, HTML 0O ---
0000 node-name,
(dir)

@node

@menu [J GNU info, HTML 0O ---
chapter JOOQOOODODO ---

chapter U4 ---
O chapter OUOOOO ---
Top

section DO OOOOOO ---

* XyZzO0OOOO::
* XyzOOOOOO::

previous, up

gbooooooooboo



21.3. O0ODOOOOOOO OO 1: texinfoJOOOO 225

@end menu

Q@comment --- section OO0 ---
Gnode XYZOIOOO,,, XYZ
@section XYZUO O OO

@comment --- JOOOOOOO ---

@comment --- @code{} DO ODOOODOODOO ---
@comment --- @var{} OO OODOO ---

@comment --- @b{} OO OODOOO ---

Q@comment --- @samp{} DO 0OOOO0DOODOOO ---

ep{Asir} O, xyz 00O000000000O00O00O.
xyz 0 @samp{xxx/xyz} 00000000 .
xyz 0 abc 0OO0OOOOO.

@comment --- Q@enumeratel] @end enumerate OO O0O0OOOO ---
Q@enumerate

Q@item abc O efg OOO

@item abc O hij 0O klm OOOOOOO

@end enumerate

xyz 0 abc 0000, ODOOOOOOOOOOO.

Q@comment --- @tablell @end table JUOOOOOOO ---

@comment --- Q@table OO0, OO0 column DO0OOOOOOOOO ---
@table @code

Q@item O

oo

Gitem 0 OO OOO
oo
@end table

@node XYZOOUOOOO,,, XYZ
@section XYZU OO OODO

@comment ——— JQOOO0OOO ---

Gcomment --- JUOOO0OOOOOOOOOOO ---
Gmenu

* xyz_abc::

* Xyz_pqr Xyz_stu::

@end menu
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@comment ——— OO O00O0OO0OOOO0O ---
@comment --- section O OO0 ---
@node xyz_abc,,, XYZOUOOOOO
@subsection @code{xyz_abc}

@comment --- JOOOOOOO

@findex xyz_abc

@comment --- JOOOOOOO ---
@table @t

Q@item xyz_abc(@var{number})

11 @var{number} O xyz O abc OO
Q@end table

@comment --- JOOOOOOO ---
@table @var

@item return

oad

Q@item number

od

Q@end table

@comment ——— JOO0O0OOOOOOO ---
@comment --- Q@itemizel[] @end itemize OO OO ---
@comment --- @bullet O OOO ---
Q@itemize @bullet

Q@item

@var{number} 00 xyz O abc O0O.

Q@item

evar{number} OO0 0000000000

@end itemize

Qcomment --- Qexamplel] @end example JOODOOOO ---
Q@example

[3] xyz_abc(123);

456

[4] xyz_abc(1.2);
xyz_abc : input must be an integer

Q@end example

Qcomment --- OO (ODO0O)OO0O ---
O@table @t

@item OO

@fref{xyz_pqr xyz_stu}
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@end table

@comment —-- 0O0O000O0OOOOODOOCOOO ---
@node xyz_pqr xyz_stu,,, XYZOOOODOO
@subsection @code{xyz_pqr}, @code{xyz_stu}
@findex xyz_pqr

@findex xyz_stu

Gcomment --—- JOOOOOOO ---
@comment --- Qitemx UOUOUOO0O0OO0O0OO0OOOOOOOOO
@table Ot

Q@item xyz_pqr(@var{argl},@var{arg2}[,@var{flag}])

Q@itemx xyz_stu(@var{argl},@var{arg2})
o xyz DOOOO0O.
@end table

O@table Qvar
Q@item return

gd

Q@item argl, arg2
RN

Q@item flag
onooo 1

@end table

Q@itemize @bullet

Q@item

Q@code{xyz_par()} O, @var{argl}, @var{arg2} O pq

Q@item

evar{flagt 0 0 ODOOOO, ODDOOOOODOOO
Qitem

Q@code{xyz_stu()} O stu 00O OOOOOOO

Q@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

227
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@table @t

@item OO

@fref{xyz_abc}

@end table

Q@comment --- JOQOOO0 ---

Onode Index,,, Top
Qunnumbered Index
Oprintindex fn
@printindex cp
Q@iftex

Ovfill Qeject

Q@end iftex
@summarycontents
Q@contents

Qbye

@comment ——— O QOOOOOO ---

oob0o0ooo0o0 ecomment --- 0000 --- O0O0OO0O0O0O0OO0,000000000000O00,0
ooooooooono.

21.3.1 0OU

oooo0o0,000 MIgXOOoOooooo,oooo,0oo00000000000000O0. O
OO000D0,00000000000 1chapter 0000000, 00,00000000,000
O00000000 section0000000,00000000000 sectionO0O0,000000
O subsection 0000000, 0000000000.

21.3.2 0000

gbooobooooboobooooobon.

@code{abc}
abc (DOODOOOO)

@var{abc}
abc (0ODO)

@samp{abc}
‘abc’ (DO00OOODOOOOOOOOOOODO)

@b{abc}
abc (DODOO)
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21.3.3 0000

00000 @keyword 0O OO @end keyword 00 0. O0O0OD0 eitem D OO0O. OOODODOO
oooooog.

itemize
@itemize U OO @bullet DO OODOO,000O0OODOOO.

enumerate

googooooog.

table

@table 0 OOO0OOOODOOO,00000000.0000000 columnOOOOOO.

21.3.4 0000

ETEX O verbatim OO0 O0O00O0O0O0O @example [ @end example OO 0.

21.3.5 GNU info HTML OOOOOO

TEXOOODOO0ODOOOoOooooooOo,GNUinfo 0 HTMLOOOODOOOODODOOOO
00 @node OO0 Gmenu O OO.

@node Current, Previous, Next, Up

chapter, section, subsection 000000000 . OO0 Current OO0 ODOOOODOOO
00o000o00oO0.0000o0oooon info000O0O HTMLOOOODOOODOOOO
gooooo.

@menu [J @end menu

*name: : (name O chapter, section, subsection 0000 ) 00000000, info, HTML O
000 menuO00OO0OOOOOO.

21.3.6 TEXOOOOO

O0,texinfoOOODOOOOODOOOODO,O00O0O OpenXM/src/asir-doc/jtexinfo.tex OO0
OpenXM/src/asir-doc/texinfo-js.tex 0O OO00OO0O0. OO0, indexO00000DO
OpenXM/src/asir-doc/jtexindex/C/texindex 00O 0. O, 0000000O00OOOODOOO
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

U000 xyzman.dvi OO ODO.
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21.3.7 GNU info OODOOODOO

Version 1.68 000 makeinfo 00O OO0. 00,00000 EUCOOODOOOO,O0O00 nkf
gooooo.

% nkf -e xyzman.texi > xyzman_euc.texi

% makeinfo xyzman_euc.texi

OO0 infoO0O0D00ODOO0. 000000 esetfilename OO0 O0O0ODODOO.

21.3.8 HTML OOOOOOO

Version 1.52 000 texi2html OOO0O0O0O. O0,00000 EUCOOOOCOOO,00O0
nkf OOOO0O0O.

% nkf -e xyzman.texi | sed -e "s/@fref/Q@ref/g" > xyzman_euc.texi

% texi2html -menu -split_node xyzman_euc.texi

000 xyzman euc_toc.html 000 xyzman euc_n.html (n 00 0O00)000000.
xyzman_euc_toc.html U0 000000, 0000000000000000O003.

214 OO0OOOOQOOO OO 2:000b0bb0000ooon

000000000000, 00000000D0000000000O0000D0000d, texinfo
gooooooooOoDoDOOOOO.

000 Asir Contrib 000000 (OpenXMOO0)0000000000 gentexi.cOOOODO
O000. 000000 Risa/Asir 0000000000000 0OO0O0O0O, texinfoOOOOOOO
OO0O00DO0ODO. gentexi.cO OpenXMUODOOOOOOOOOOODOO OpenXM/src/asir-contrib/packages/doc
ooo.

O00O0 asir contrib OO0 basereplace DO OODOOOOODOODOO.

/*&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,bl]);
example_description: x is replaced by a+l and y is replaced by b in
xX"2+y”2.
end: */

gentexi JOOO0O0OD0ODOO0O /*kusage OOOO0. : OO0O0O000O gentexi OOOOOODO
OO0O0. 000 bvegin: 0O OO0 end: ODOOOOOOOOOOO.O00O0 {0 Y OOO.
OO000o00000000000, ref: O description: OOO.
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0220 Risa/Asir0 COODOODOOO0O0O
oooooo?

Risa/Asir 00000 COOOOOOOOOO,000000000000000O0,CO0OOO
obobooobooboooooooooooooobooooo,obo,0boboboboboooboooon
ooooooooo. ooogo,b0oboboooboooooooooDobDobOobUob,boooo
gbooooobobooobo,ooboobooboooo,booooboboooooboobooooon
oooooooo.oooo,

e UODUDDODDODOO open OO
e JO00IOO0OODOODOO openOO00OOOODO 10000O.

goooobooooo.

22.1 asir2000 [J source tree
asir2000 0000000000000 OOOOO0.

include

goboobooobooobooboo,0b0,00b00oboobo,bobooobooboooboooboOooon
O00,make 000000000 Risa.tmpl OOOOODODO.

engine, asm, fft

gboobooboobgooobobboobooboobooboon.

gc
oooooo.

parse
00000000000000000000000,Asr0000000000,00000
D000 parser U, 000000000,00000000000000000000000O
O000,000000000 interpreter (evaluator) 00 00O .

builtin

fctr,ged DO ODOO0ODOO0ODOOOOOODOOOOODOOODO.

io
goodoooooooooooooobooobo,obbobobobbobbbobobooo,0boobo
gooooOooooooooooon.
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plot
oooobooog.
1lib

AsirO000O0OOODODDDODOO.

22.2 bpuiltin OO OOO0O

buitin 00000000, 000000000000000C00O00000O000O0O000O0000.
oooooooooo.

algnum.c goooooo.
array.c gbo,bo00o00b0dooooa.

ctrl.c goopooooooogoon.

dp.c ooooooOooooooooooooooooon.
ec.c ooooooooooooog.

fctr.c opooooo, GCD.

file.c goooooo.

miscf.c goooo,00000000000oo.

poly.c oooooooo,000o0o0o.

strobj.c goooo.

gbog,gobooboooboboobobodb,wser.cddbgbod. Dobooboobod
gboboobooooobo,ocobooooboboooboobooo,boboboooobooon.

223 0 —0000O0O0OO0O0oObObOOn

gboog,0oogb 1goboboobobobooboobooboboob,0oboobobag
goooooo.

22.3.1 0O0OO0OO0OO0OODO

0000 pbuiltin/file.c0O0O0O00DOOOOODO.

22.3.2 0O0O0O,000000

gb,b00b00b00bbOo0bd getbyte DOODODO, put-byte UO DO . get_byte OO
000000000 (0D0)000000,putbyte 1000000 O0OOODO 200000000
ooooooo.
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22.3.3 open file U UU

Uobb0d open O0,000000000000000000 openfileOOOOOOOOOODO
goo.

void Popen_file(), Pclose_file(), Pget_line(), Pget_byte();
void Ppurge_stdin();

struct ftab file_tab[] = {
{"purge_stdin" ,Ppurge_stdin, 0},

/* 00000 Popen_file, OO0 1 %/
{"open_file",Popen_file,1},
{"close_file",Pclose_file,1},
{"get_byte",Pget_byte, 1},
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void Popen_file(arg,rp)
NODE arg;
Q *rp;
{
char *name;
FILE *fp;
char errbuf [BUFSIZ];

int i;

/* 00 (OO0000) oOooog =/
asir_assert (ARGO(arg) ,0_STR,"open_file");
/* 000000000000 oocoo =/
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
if ( 'fp ) {

sprintf (errbuf,"open_file : \"%s\" not found",name);

fopen(name,"r");

error (errbuf) ;
}
/* 00000000000 =/
file_ptrs[i] = fp;
/* index DO O0O0O0OD0O0ODOO0O0O %/
STOQ(i,*rp);

oboooo0,000000000000000 openO0000,00000000000000
ob0,0000000000000 open OO OOOODODO.

struct ftab file_tab[] = {
{"purge_stdin" ,Ppurge_stdin, 0},
/* 00000 Popen_file, OOODOOO 2 */
{"open_file" ,Popen_file,-2},




223. 0 —0O00OO0O0OO0OOOOOOOO0 235

void Popen_file(arg,rp)

name = BDY((STRING)ARGO(arg));
/2 000000000000000000 open */
/ 000000000000000 open */
if ( argc(arg) == 2 ) {
asir_assert (ARGl (arg) ,0_STR,"open_file");
fp = fopen(name,BDY((STRING)ARG1(arg)));
} else
fp = fopen(name,"r");
if ( tfp ) {
sprintf (errbuf,"open_file : \"¥%s\" not found",name);

error (errbuf) ;

gbooobO0 NoDED OO, 0000000000000O0DO00O0. NODE O

typedef struct oNODE {
pointer body;
struct oNODE *next;
} *NODE;

O00000000.0 k00 (k>0)0000000,000 next0 KOOOODOOOOOO,
OO000000000D0000D ARGO(arg), --+, ARG1O0(arg) DO ODODDOOO.

filetab[] OO0DOOOOODODOOO »,0000,n00000,0000,000 00000
gboobooboodabo.ogbodgog,bogbooboooboobboobooboobon.

22.3.4 put_byte 000

o000, 00000000000000 “P»O0O0O0. 000000 PputbytedO0O. OO,
filectab[] DO00OOOO00O0O0. OOO0ODDOOO0ODOOOO0DOOO void Pput_byte(); OO0
obO.000,00000000000,000000000D0O0O0O0.
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void Pput_byte();

struct ftab file_tab[] = {
{"purge_stdin" ,Ppurge_stdin, 0},
/* 00000 Popen_file, DOOOOO 2 %/
{"open_file",Popen_file,1},
{"close_file",Pclose_file,1},
{"get_byte",Pget_byte,1},
/ 00000000. 000 2 %/
{"put_byte",Pput_byte,2},

gb,0b0000 file.cOOODOOODODO.

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[i] ) {
/* 0000000ooOog =/
putc(c,fp);
/* 0000000000 =/
STOQ(c, *rp) ;
} else

error("put_byte : invalid argument");

OOooQroes0O,00000000D0O0OCO00O00DOOO0O0ODO,0000 32bit0000000
OOo0oOo0o0oooOoOoO0oDoOoobooO 3a2bit000O000O0O00ODOO. O0d,sTOQUOO0D0OOO
gooo.ooooooboobooobooboooobooooboboobobobo.obooobooo
ub,00000000 rp00000000O0O0O0OOC0OCOOOO,0D00DOO0O0OOCOOOOO
obooO0o.000o00b0,000000b00o0ob0obooooobo.
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22.4 error U0

ooooooobooo,000bb0o0obo0bb0o0b0oobogn, 0O error(message) UODOOO
gboobooobo0obOobbO0.000,message 000000000 0OOOODOOODOOOO
ob00.d00000,00000000000,message0000000,000000A0.

e JDODODODO,DO00D0ODO,0DO0ODLODLODLODOODOODLOODLODODODODn
go,00000bo0o0o0ooaon.

e OO UODLOOOOOODLOO,DOO0DL0O0DOOO.

00,00000000000000 asirassert() 0000000, 000000000 error
gooono.

225 0O0O0OO0OOOOO

gbooooOobooobooboooobobooobO.ocoocoboooobooboooo,oooboon
oboooo. oooooooboo,boboboobobobooooooboooboobOobob, 0000000
00000000000 O0O0000. Asir00 printexpr (00000, OOOODOOODOO)Y OO
OcCcOOoooooooooOoOoO0 Asc00Q0OOOO0OOOOOOOO0O0O0O0,00000000O
oboooooboboooog.
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[1 2300 Mathematica [ Asir

0000 Risa/Asir 00 0000000000000 O0OO0O0OO0O0OODO0OOOOOOO. O
O,Risa/Asir 0000000000 0OOOO, Mathematica 0 Maple 000000000 00OO

oooooooon.

00000, Risa/Asir O Mathematica 00000000, Mathematica 0000000000
oooooo.

oO0,00000o00.






241

0240 00O000OO0ODOOOO (CcOOO)

00000 asir00000COCOOOOOOO cOOOOOOoOoooo.

24.1 Risa/Asir 000000000 CcOO00OO

Asir0 COOO0OOODOOODDOO. Asr0000000DODOO0OODOOO0ODOO,0000
oo0OoooooOoOoooooOoOoOooooO coooooooooooooooooooooo,o
obooooooboobooboooboobob 40 obO:.0b00O00oobO0oboo0oooobooboooon
000000 Asir00 cODOOOODOOO.

1.

2.

6.

COO000main() O0O0O0O0O0O0O0O0O0OO.

cOoOooooOOoO0O0O0o0oooopoooOoO0. Do00O00O00000 asir000OO0OOOO
googoo.

.jooo00opoo0o0obo. Oboo0oboo0oooOoUo.copoooboboUooboooooDo

goooboooo.

.00000oCocoOooOO0O0OD0D. 0000 asir0 print DO0O00O0O0O0 COOOOO0O0OO
printf OODO.
JAsir 0000000000 CO0O00.000000000000. 00 print00000

OO000,000000000D00 X11WindowOOOOOOOOOOODODOOOO.O00O
oo -~ooooo.

gbooobOoobooooboooon.

oooo0 400 100 10000000O0O0ODOOODOOOOY”O CcOOOOOOOOOOO.

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

main();

cOO0O0 9900 1loo00DOOOO0DOODOOODOOO.
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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);

gooobooooooon.

1. CO00O00Omain() D000000000000,Asir00000 main(); 000 main O
0000000 COUO0ODOO0O0OO0DO. #include <stdio.h> O0OOO0ODODOOOODO.
ooooooOoOoOOOOOOOOOOOOOOOOODOOO,COOODOOODOOODODO
oboooooboooooobon.

2.00000000000.s0 doubleJ0000O0goO0. 00gbogooooobOOnDO. K
0O int 00000000. int 000 (integer) 00000000000 OO0OOOOOOOO
0.00 32bit (4byte) 0 20000000000 int0000000. AsrD0O0O00OOO
100 100000000000,100 100000000000000000000 0000000000000
oo00o0o,00 cOooooOoooooOooooooooooooooooopooogo.
O00 int 00000000 4byte 0000000000 0DOODOODODOOODOOOOO
O000. (00 char 0000 (character) 000000, 1byte 0000000000000
0000000000000 00O00.) 00 Cco0o00oU0oo0ooUooooooooOoo
O000,00000 Asir00000O0D0DODODOOOOOOO.

3. 00000000000000. 0000 asir0 print 0000000 COOOOOODO
printf 000, Asir 000000000 CcCOOOO. 0000000000000 “0OO
oooo”0o0ooooooooo0. printf(M"%f\n",s); O "/%f\n" O000 printf
02000000 doubleOOODO (% ),000000000,000000 (\n)000O
OO0000. 00 int 00000 10000000000 % 0OO0.1l600000000
O % 000.00000000C0000000DOO0O00OO0O0O0,CcO0 asir0gonQ
oooobooog.

2000000000,CO00000D0OD emacsO0O00O00ODDOOOOOODO.OOOO
gooobgon .cOb0000b00b. 0b000D test.cO0D0O0DOODOOODODOO
O00. 00000 (COU00O00O000000)000000 cc (000 gee) DODOOOOODO
O.0000000000D0DCO0O00 a.out000. 000000000 ./a.cutODODOO.

cc test.c

./a.out
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obooobOoboooobobo,ccbb0obobooooobooboonoa.

$ cc test.c

test.c: In function ’main’:

test.c:3: error: ’doulbe’ undeclared (first use in this function)
ooo

gbooooobooooog.

#include <stdio.h>
main() {

doulbe S;

int K;
ogo

test.c:3: errorJ 30 30000000000ODO0O0O,000000.0000 doubleOODO

O

O
O
O

oo0o00,doulbe DO0O0O0OOOOOODO.

0000000 cCOoO0U0Oooo0oUoopDooooDooO,asir00dooooogonD coooO
goooooo.0oooooo,coooooooo,foggoog,Dooo,0oooooo
gbooooobooooobooooobO.ooooboboooobooobooo,boboooboo,0b0o0o0on
“O0000DooOo CcopoogUopooogoooo.

24.2 Risa/Asir 000000000 X Window 0000000

O

Xwindow OO00O0ODO,CO00000O0OOOOO. DOoODOOOoOOOODODOOOD Cco
gbogboobooobgoobo,obgobobbobboobooboobooboboboan. o

2d200000000000000O0.

40000000 Window D XOO,YOODOOODOODO.

boboboboobooboobooboobooo0on0O0n. XCreateSimpleWindow OO OO OO 400,

00 x,y (int 0000)00000000O00. XFlush O asir 0 glibflushOOOOOO0O0O.

XWindow 0000000 COOOOOO0O0O0O0O0O0O0O0OOOOOOOOOODOO.

cc -I/usr/X11R6/include -L/usr/X11R6/1ib -1x11 +test.c

243 00U

OO0 900OoOoOoOOOOODOD OCDODDOOOO.

f()O AhODODOOOOO,
ft+h)— f(t)
h

oooooo.0oooo 0 Ah0000oooo,

ft+h) —%;gt) +f(t—h) (24.1)

XDrawPoint (Glib_d,Glib_w,Glib_gc, x, y) 0O
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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); /» O00DOO0DOODOOO */

/* 0000 */
XCloseDisplay(Glib_d);

0 24.1: X11 Window D0 O0000OO (o-g.c)

0000000000000 Taylor ODODOO0OO0OOOOOO0.00DO0OO0O00ODOODOOODOOOO
o,0boocoboobooobo,0cobooboobooobooooboobooooooboooboon.

gboog,booooaobod
2

Ty =Y
booooooboobobooooobo.oooo,0boooooobooboboboooobooobogo. ooo

ooooooo,
ub x OoodoO =04d

O000000000. 000000 Newton OOOOOOOO0OO0. OOOOO ¢tOD0ODODOOCO
¢y 00DDO,000 ¢(),0000 ¢'(t)000.

lgoooooooooooooooobo 1000 wooooo.obtoooo,wooo
Oyt)00OD0D0O0OD0O00.000,0000000000000y=0000.000000000
0,0000000y00000 (000000000000 O0)0000WOOO0OO00 —kyO
O0.000 k0000000D0DO.D00 k=100000 NewtonOOOOOOOOODOODOO,
googoood

Y +y=0
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goo.
A, BOOOOOOOODOO Acos(t)+Bsin(t) 0000, 00000000000000. 00O
O000D0,cos 0 sin00000000000,000000000000000000. O (24.1)

OO0,h00000000,
y(t+h)—2yt)+ylt—nh

D00 00000.0D0000O,
y(t+h) = 2y(t) —y(t — h) — Ky(1)
00D00D000D00000000. Yy =y(kh), k=0,1,2,...000 ¥, 00ODO. 0000,
Vg = 2Yip1 — Vi — h7Y},

0000D00D0000D000000. 00000,000

Yit2 = 2Uk11 — Yk — h*hps (24.2)

goooooboooboobooo,b0oboooboooboobooogboooobobb.obooo
0000000O0000000o0OD. 000 (242)000000000000,00000000
gooo.

0000000000000 00000000,000,0000000000 y(0)=a,y'(0)="5
goooooo

y(0) =a=1yo, ¥y (0)=br Lhyo

goooooooo.

ub 24.1 OO00O0O0O0O00O
d? ,
ﬁy—f—y:sm(at)

00000000000, sin(et) 000000 D0OO0O0ODO0O0ODOOOOODOO.

def osci() {
X1 = 0.5; X2

0.501; A=0.5;

Dt 0.07; T = 0;
while (T<50) {
X3 = 2*X2-X1+Dt*Dt* (eval (sin(A%*T))-X2);
print ([T,X11);
T=T+Dt;
X1=X2; X2=X3;

}

osci();
end$

00000000 cOooooooooooOoOoOoOoD. 000000 oscillator.c OOOO
oooooooo.
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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=Vf\n",T,X1);
T=T+Dt;
X1=X2,; X2=X3;

sin0dQo0oooooboooboogooaogn.

cc oscillator.c -1m

0000o0o,00¢+0 00 yit)0OOO0O0O0O0O0O0O0O0O0. 0000000000000 0OO
OAsir 000 243000000.

oooooOoOo0O0O0O0OO00O0O00 cOOO0O0O0 243000000.

oooO,00000000O00000O00,00b000000O00O000DOO0O0OO0OOOOO0O0,
goooooooooboooboooboooboo,ooboo0obooboobooobobooboooboooboooon
goooooboooobooboooooboboooo.

244 0OOUOOOO

gobobooobobobobobooooboboboooobobobobo.bobobobo
gooo.
oono

d
e y, y(0)

0000.00000 ¢ 2000.
ft+h) - ft=h)

. e
Jimy 2h =
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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,X11); */

T=T+Dt;

X1=X2; X2=X3;

0;

print ("Type in osci(0")$
end$

0 24.2: 0000000 (asir 0. oscillator.rr)

0O0000,A000000000000,00000000000((MOOOCD)0D000O0O0O0O0

gooooooo.
Ykt2 = Yk — 4hyes1, Yo =1, y1 =yo + (—2)h

ooo,00000b00b0oboboob0 —2000,00000000,yy000000. 0000

00 vy 0,00 AkOO0O0ODOCOOODOOOOODOOOODO.
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0oooao, O0000O0 wuwstable.rr000.000000000000000O00.
unstable.rr (O 244) OO
oooooooo,rk00000
oooooooooooooao,
kO00000O0000,0000
00oo0ooooooooooo
O000oO.0o0ooooooo
0000000000 (blow up
of errors of a difference scheme)
ooo.

g
[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.

ooooo,rRrO00000000,k00000D0C00000O0ODOOOOOODODO,kODOO
ocooo,0o0oooooo0gooooboobD.ArOC0O0O000O0O0kO000O00DODODDOODOOOO
goooboboooobooboooooboooboooobooog.

oo0,0000000000000 kOO00OO0ODOOOOOOODO.ODDOOOO0OODOO
ocoooooooooo0oo0 k00000000 0obOo0ooo0oDbDbO0ooOoDObD0. 000 kOO0
oboooo,b00bo0o0oooboboooboooobobooooboooob.cobooboooon
gooooooooooooboooboooooooboooboobooobooooo,oboooo
bobooboooooobo,0oo0oboboooboooboan.

245 0OO0O0OOO
00 241 00000
y'(t) = f(ty(t), y(0)=P

0000.000 LOO0OO0O0,000,u0eRO00t€[0,6)0000 f(t,2) 0000000
oooo

|f(t,u)—f(t,v)|<L|u—v\
000000000.000,2000000000 yt)O telfo,)J0000DOOOOOODO.
nO00,h=bm 0000000 {y} 0000

Yk+1 =Yk + hf(xr,y6),  yo=P

goooo.ooo0o0,n000000000 CcOOOOO,

max |yr — y(kh)| < Ch (24.3)

0<k<n
ooag.
000o0o00oo0oU0o.Cc0n000000OO0,0 (243)0000,n=0/h—0c0c000 00O

0000.00000,n00000000 (CO0OOD AUOOOOOOOO), 000000000 y
0000 ykh) DO O<kh<bOOODOOOO.
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000000000, y(t) 000000, ty =kh, Yy =y(te) 000, y(ty+h) O Taylor 0000
00 200000000,00

y(te +h) =y(te) + v (tx)h + Z—?y"(tk + 0, (h)h) (24.4)

00000.000,6,(h)0 k0 hOODOD,0<6,(h)<1000000000. (244)0000
0o0o000000oo0o,

h2
Yit1 = Yi + f(tr, Yi)h + gy"(tk + 0r(h)h)
god.ooobbobbud ywOOhoOog,
h2
Yk+1 — Y1 = Yk — Y + hf(te, yn) — hf(t, Yi) — jy”(tk + 0, (h)h)
ooOo.o000oo0
Wkt1 — Yeg1| < lye — Yal + hL|yr — Yi| + B*M (24.5)

000.000 f000000000000,00 [0,b]0 ¢/(¢)/2'000000,0000 MOO
00000000000000. (2450000 |y —-Y: 0k k—-10000000000 (24.5)
0000000000000,

lyk+1 — Yig1| < (14 AL)?|yr—1 — Y| + (1 + hL)R*M + h*M
gob.oooooooo,

[Yyk+1 — Yita]

(14 ALY yo — Yol + {(1 + hL)* "2+ + (1 + hL) + 1} h°L
1— (14 hL)k?
1—(1+hL)
(14 hL)k=t -1

= —— hM.
L

IN

h2M

goo

(1+hL)"

1—(1+hL) 1 <1
L= (+hL) <1+ 1+ hL

L n
§1+(1+hL)”:1+<1+b> <1+ e
n

000,c=*~M0000,000000000000.00000.

gbooooobooooobooboooooon

Y1 fl(tay17"‘7yq)
d iy | _ fa(ty1s- -5 9g)
dt

Yq fq(tayla"'ayq)

gooooa.
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24.6 [

gooobooboobgooboboobo.oboobooboobobooboob,oba
gooobooog.

d <y1> ( 0 1) (yl>
dt Y2 -1 0 Y2

goooogoo.

load("glib")$
def diff1(X1,X2) {
glib_open();
glib_window(-10,-10,10,10);
glib_1ine(-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$

00 24.3
i ()= (5 L) ()
dt \ ys —1 -0.1) \y

goooogoo.



24.6. O 251

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$

0od 244 00O0O0ODOODOO
d2

aﬁy+y:ﬂmm)

00000000000, sin(et) 0000000000 OOOOOOOOOOOO. OOOOO,S5
ooooooooooon.

ocooog,oboobooo0o0oogoooooooooboo.ooboboo,0oboooD,LLSsIDo0O,
oboooooboooobooboboooboooboon.
oo0 ooooboooooboo.

00 24.5 Lorentz OO0

P = —apy+aps
Py = —pip3+bpr —po
Py = pip2+cps

000000000.000'0+¢+000000000000. A,B,CcO00000000ODO.



252 0240 00O0OO0O0OO0OOOOO (CoOoO)

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*P1-P2) ;
Q3=P3+Dt* (P1*¥P2-C*P3) ;
glib_putpixel(Q1,Q2);
T=T+Dt;
P1=Q1; P2=Q2; P3=Q3;

end$

uboobuooboobooboboboobbooboobogbooan.

0000000 cOoooob 2450000000.

good

1. 00000000 ¢ 4+a/+y=00000000000. 00000 «e0O0O0OOOOO
oo?

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

5. 00000000000000,000 ChOOO C’A20000000000000000
00 (2000000000).
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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;
int x,y;

double X1, X2, X3, A, T, Dt;

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,
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);

/* {{d"2} \over {dt"2}} y + y = \sin(at) */

X1

0.5; X2 0.501; A=0.5;
Dt = 0.07; T = 0;
while (T<50) {
X3 = 2xX2-X1+Dt*Dt*(sin(A*T)-X2);
printf ("T=Y%f, X1=%f\n",T,X1);
x = T*10;
y = X1%50+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.



254 0240 00O0OO0O0OO0OOOOO (CoOoO)

load("glib")$

def un() {
glib_window(0,-5,10,5);
glib_clear();
glib_1ine(0,0,10,0);
glib_line(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 (-2*deval(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 (((int)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 000000000O0,00000
(Cooo)

25.1 0OOO0O0OO

25.1.1 OOOOooOooOO

gbooobooboobo 200000000000, 0000000000. 00bOO0O0O0ODbO0
oobooooooooobooobooobooboOo.ooooboooooyoboboooooboooon
O000.000000000000. (160000000 30000.)

20 40 @ 60 ¢
21 ! 41 A 61 a
22 " 42 B 62 b
23 # 43 C 63 C
24 8 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 s 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 T
33 3 53 S 73 s
34 4 54 T 74 0t
35 5 56 U 75 u
36 6 56 V 76 v
37 7 57 W 7w
38 8 58 X 78 x
39 9 59 Y 79 vy
3a : ba Z Ta z
3b 5 [ ™ A



258 020 00000000O0OO0,00000 (Ccooo)

3¢ < 5¢  \ 7c |
3d = 5d ] 7d
3e > be - Te
3f e 5f 7t

20H000,20H000000000C0000D0C.0000,wmix00 0AHOOODOOOOO
Oo0000. ooooooooo oSOoooooooo. MSDOS O Windows OO 0DH, 0OAH
O2000000000000,Macintosh OO ODHODOOOOODOOOOODOOOO.

00 25.1 (05) OO0OO0OOOOOOOOOOOOOOOOOOO

Do not cry over the spilt milk.

00 25.2 (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

25.1.2 0OO0O0OODO 1ISO2022

0000000,JIS000,000JIS000,EUCO0000000. (0000000000
000000 JISO0O0000. 00000000 JISO0O000 0000000000, 0JISO0
0,EUCO000 00000000000000,1S0-20220000000.

000 JISO0O0O0 MSDOSOOOOOO0O0O0O0O0OO Windows 000, Macintosh D 0000
00000000,00000000000000000000000000000000,000
0000000000000000 “00007” 00000000000 1980000000000
00000000,000000000000000000000000000,00000000
00000000000000000,JISX0208000 10 000 JISO0DO0O0O0OOOOO.
000000 WebOOOOOOOOOOOOOOOOOOOJISOOO0O00O0O000000000O
000000.000JISO00000000, Unicode 0000 UTFSOOOOOOO0OOOO0O00O
Dooooooo.

0000000000000000,1S02022000000000000.1S0-202200000
000 (1) 000. 1S0-2022 (000) 00 21HOO 7EHO GLOO,AIlHOO FEHO GR O
0000.1S0-202200,1BHOO00O0OO0O0O0OOOOONOOOOONO0OOOONONOOO, GLO
00 GROODODOOOOOOOOO0000O0O00000000.0000000000 Go, G1, G2,
G300000000000000000000000000000000000000000. [1]
ooo.

0000, 1BH, 2DH, 42H, 1BH, 7TEHO 000000000000, ISO 8859-2 (0 0 ISO Latin-
2)0 GROODOOOO0O0000000000.0000,00 60 ISO8859-200 F6HOOOO
0D0000000000.00000000,

1BH, 2DH, 42H, 1BH, 7EH, (ISO 8859-2 0 GR 0) F6H, F6H, F6H (6 00 0)



25.1. O00OO0OO 259

ol 30b00ooong.

ISO 2022-JP 00, GL OO (GoOOOOO)JISX0208 DO O0O0OOOOOoOoOoog,ooo
JISX 0208000000 (7300,83000000)00000000000O00UDOOOOOD
go.0oooao

1BH, 24H, 42H (JIS X 0208 83 0 0 0), 31H, 39H (0 ), 1BH, 28H, 42H (0000000 0O), 41H,
420, 43H

O «0ABC” 000O0O0O0O0OO.

000 EUCOO00OO0 GLO DOoOOoooog,GrROJISX008 00000000 0O0OODOO
OOo0o0o0oOoDoOd. GRO JISXo208 DODOOOOOOoOO,JIsee08 0O0OOOOODO 100
O.00000,¢0 ABC’0 000 EgCcOOOogooO,

B1H, BOH (O0), 41H, 42H, 43H

oobD. 00,3100 2000000110001 000,0000000 10000,10110001 000,
60000 B1lHOOO.

000 EUCOO0O000 wmixO0OODODOOOUOODOOOOODOOOOODOOOOOO (0OO
0O UTF8O000O0), 000000000000 0OO0O0O0O0O0O0OUOO. D000 EUCOOO
oooooooo.

blal 0 bla3 [l bla4d 0 Dbilab 0
bla6 0 bla7 0 Dbla8 0 Dbila9 0
blaa [ Dblab 0 blac 0 blad O
blae [0 blaf O bib0O O bibl 0O
b1b2 0 bib3 0 biv4d 0 bilbb O
bib6 O bib7 O bib8 O bib9 O
blba [0 bibb O bilbc O Dblbd O

JISOOOOO0O0 10000 21HO0O0 vEHOO,200000 21HOO 7EHOQCOOOOOO
oboooooo.oooboobooooobooobooboooboooo,boboo0ob 100000
O0000,AlHOO DFHOOOOOOOOOOOOOOOOOO. 0O0DOOOODOOOOooo
oooOo,0000o0ooooooOoO,000JIScooooooo.JIsgggggoooo 14
OO0 8IHOO 9FH. 20000 40HOO FCHOOO,OOO 10000 EOHODO EFH. 20O
000 40HOO FCHUOOO,O0OOOOOUOOOOUOOOOUOOOO0OO0O. 0000 O (3139H) O
OO0JISO0D0OC0O0D0 88HODOD. D000 O0D00O0O000D0O00 google O “O00O0O JIS”
ooooooboooooboobooo.

uTFs 0O0O0O00ooooooooOo,bo0b0o00000 2000,000 30000000000
ooooooo.

0xxxXXXX
110yyyyx 10xxxxxX
1110yyyy 10yxxxxx  10xxXXXX

ooooODoOOO 7hitDODO0O000O0000,200000000 11bitOO0OOOOOQOO,30
0000000 16bit00000000D00,000000000000 google I “UTFS” OO0
O00000000O0O00O00.0000 O (3139H) O UTF' OO E58EA9 (11100101 10001110
10101001) OOO.
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JISOODO,shit JISOOO, 000 EUCOOO,UTFS 000000 OOOOOOOooog,
unix 00 nkf 00000000000,

00 25.3(05) 00000 ISsO-2022-jp 000 OOOJISOOOOOOOOOO.

O000O0O0oO000OOoOoO00DoOoOoOO. Basho O

EUC (Extended Unix Coding system) DO OO OO0

ada2 ada4d ada6 a4a8 adaa 200a
a 0 g a t

adab ad4ad adaf ad4bl a4b3 200a
a 0 g a 0

a4b5 a4b7 a4b9 adbb adbd 200a
0 0 g a 0

a4bf adcl ad4c4 ad4c6 a4c8 200a
a 0 g a 0

adca adcb adcc adcd adce 200a
0 0 g a 0

ad4cf ad4d2 a4db5 a4d8 a4db 200a
a 0 g a 0

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

aded ada4d ade6 a4a8 a4e8 200a
a 0 g a a

ade9 adea adeb adec aded 200a
a 0 g a 0

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

a4f3 alab ala3 0OaOa

a 0 g

SJIS (Shifted JIS Code) UDOODOOOO.

82a0 82a2 82a4 82a6 82a8 200a
a t g a t
82a9 82ab 82ad 82af 82bl 200a
a 0 g a 0
82b3 82b5 82b7 82b9 82bb 200a
a 0 g a t
82bd 82bf 82c2 82c4 82c6 200a
a 0 g a 0
82c8 82c9 82ca 82cb 82cc 200a
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0 0 g a 0

82cd 82d0 82d3 82d6 82d9 200a
0 0 a 0 0

82dc 82dd 82de 82df 82e0 200a
O 0 a a 0 8

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

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

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

82f1 814a 8142 0Oala

O 0 a

25.1.3 0OOOOdgooon

Emacs OO0DOOOO0OOO0 100000000000O0,1000000000000000D000
U0 0 oooboboobooboooboooba

1 O

gbo,000 10000 1,000 000001000.

OO0 254 000 1,000 00000 10 EmacsU00O0O0OO00O,Emacs 000000000
gbooobo,obooooobooooboooobobooooboooobooboo.obooaon
1000010 20000000000000000. WindowsO0OOOOO (notepad) D000
obooooooooooooboooboooobooboo,boboo0obooboobo0obooooooon
gboooboobooo,booboboooboob 20000000.

gob10000 10000000000, 000000000000 100000000000
OO0 31H,00 100 JISO00000 23H31HOOOCOOOO. 00,23H31HO EUCOOO
OO0 A3H B1H, Shift JISOOOOO 82H50HO00. O000O0O0O0OOOOOODODOODODOOO
ocoooooooooopoooooo JISsocoooogogooooo. oooooopoooooogag
gbooooocooobo. 0ob0oboboob0,00b0000000 hoge@math.kobe-u.ac.jp O
oobO00 oobooboooobooobbooboobooboooboooobooobboOoobooOooon,obo
0000000000000000000000. 0000000000 (DO0DOooooO 20H)
00000 (JISOO0OO0O0 21H21H) 000000000000 OOO0.

JISX0201 00 0000000000000 O00. LROOOOOO0O0Qoooooooooooo
000000,00000000 \0JISX0201 00 0 O0OO00OO0OOO0OO0.CO0O0 TeXOOO
00o0ooo0o0oo,\0O 0o o0ooouooooooooooDooo.

25,2 0OOOOOODOO

goobooooobooooooboooooobobooooboooboooooboooooooobobooon
Oo.00b0o00,b0b00000o0,00,0000000b00b00O000O0O0O0bO0O000,00
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0000000000.CO000000000000000000000000000000000
0000.00CO000000000000000000000.

00 fopen(), fgetc(), fclose(), fputc() 0000000000000 0OOO. 0000
000 open (000)0000, 000000000, open00,0000000000000000
00000 (00000 CO0000000000000)000000, 00 fopen(name,mode) 00
0.000000 FILE *000. 0000000 (file descriptor) 0000 . name 00000000
000000000.mede 000000000000000000,000000000000000
O0000. 0000 fopen("test.txt","w") OD0O0DD test.txt 00000000. 00000
00000000000000000000000000000. 0000 fopen("test.txt","r")
00000 test.txt 00000000000. 0000000000000000. 000000
000000 open 0100000, 0 (NULL) OOO.

00 fgetc(fp) 00DOODDDDOODOD fp 00 10000000. OO0 fclose(fp) O
00000000.00000000000 fputelc,fp) 000000 0. 00 cOOOOOOD
O0000. gets 100000000, fgets 00 0. fgets(s,limit,fp) 00000000 £fp O
Ochar 0000 s000000000D0. 000 1imit000000000000OO.

0000000 dump.c 000000000000000000000O0O0O0OOOOOOOO.
000000000000000000000000000.000000000000000,00
000000000000000000.

#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);

goboooobooooboooooooogoboooooooooboooboobooobo.oboooo
ubooooooobob aump.c 00000 t.txt 0000000 0O0OCOCOOO. OO0OOOO
obooboobooboobooooooooooooo. booboobooooooboooon
ooooooobooooooon.
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#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);

ub 25.1 0000 daqump.cO0O0OO0OO0OOO0OOOOOO.

ooo 25.1

gcc dump.c
./a.out
o000 dump.c O 16 OOOOOO
23 69 6e 63 6¢ 75 64 65 20 3c 73 74 64 69 6f
2¢ 68 3¢ a a 6d 61 69 6e 28 29 20 7Tb a 20
20 46 49 4c 45 20 22 66 70 3b a 20 20 69 6e
74 20 63 3b a a 20 20 66 70 20 3d 20 66 6f
goo

230 #,690 i,6e0 n,..,20000 cabOO00O0O0. 000O0D0OO0OO0OOCODOOOOOOODOAO.

25,3 OOOOO

CcOO0O00O0O0O0O000O0O0(O0O00)000D0000 getsOOOOODOOOOODO. O
O0o0O0o0O0bO0o00oOobO0bO0o0obOn sscanf DO0O0O. O0O0OO0, 0000000000000
oob200000,00000000000D01600000D000D0O0O0ODOODOODOODOO.
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000U0O00O00U0ooOooUooo (ooo
000000000000O0O0Ooo0)d chard
(100D0000)000 s0O getsO0OOOO

#include <stdio.h>

main() {
char 5[100]; 000.00000000000000000
ot il 00000000000. 0000 12100
. af 0000, s[01=0x31, s[1]1=0x32, s [2]=0x31,
' s[3]=0 0O0. sscanf 0000 s 0000
gets(s);

oo0bDOo0oooooobD. ObOoDo% b0
O00000000.& 000 200000 (O
000)0000,000000000000
ooooo.cooooopooono.

for (i=0; s[i] != 0; i++)
printf("%x ",s[i]);
printf("\n");

sscanf (s,"%d",&a) ;
printf ("%d times 2 is %d\n",

a, 2%a);

254 0O0OO0OOOOOOOOO

strcpy, strcat, strlen U0 . DO0O0OOO0OO0OOO0OOODOOO.

00 25,5 000000 O0O0O0OO0OOOOO. (O,char x0000O0DO.)

#include <stdio.h>
main() {
char * si;
char * s2;
sl = "hello";
strcpy(s2,s1);
printf ("%s\n",s2);

255 0OOOOO

oo e:

ooobboooooboo,0b0ob0o000bo00bob000D0CD0bLO0b0U qump.cOOOO. O
odoboood o oooooooan ([}[]E][][]L 000000000 BMPOOOO (DOOO
0).

00 7(0000):
0000,0000000000000000000.
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Risa/Asir 000 0O0O0OO00 : 0000000 (Harddisks). 000000000000 DO0OO0OO
u,dbooboobooooboobooog.
gbooobOobooooboboooobooooobooboooooboon.
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oo

1] 0000,0000,00000000,000000000, 1999.
OoooOoOoOoOoOoOoOoOoOoOoOO.ISsO-20220 0000000000000,

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

Risa/Asir 0 COOO000000O0O0OO0O0O0ODOODOOO. Maple O Mathematica 00000
00000000000 0ooo0o000ooooo0oooooo0.0oo0000ooo0O0000n.
O000000,Risa/Asir0 CO JwvaOOO0OO0OD,00000000000.00,CO
Java 0000000,0000000000000 Risa/Asir0000000,CO JavaOO
oooooooooooo.
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0260 0O0O: 000

26.1 Windows 0O 0O 0O 0

00 26.1 WindowsO0OOOOOODDDODODOOOODODODOODOOODOOOOOOOODODDO
obooooboboooooboboooboobooooooboob. ooboobon

00 26.1 RAM (0U0O0)0000000OO0OOOOOOO.0O000O0,0000000000
ooogo,0obooboooboo,ooboobobo0o.0oobooobooooooboo,0boooboooon
0000000000000, (000000000 0)RAMOODOOOOOO.
gboo,0b0oooobobooboooobobooooboobob,bob0oboooooboboon
gboocooOobooooob.ocoboboooboooboon.

26.2 Asir0000 0O Q& A

00 26.2 ; [RETURN|00O0O0O00 Asir 000000000000, 00000.0000

00 262 " 000 ° 000000O0O0OOO. D000 print("Hello); 0OOOO,
Hello JOOO " 0OO0UOODOOOOOOO.0OO0O0OO " ; [RETURN|O0OOOOOOOO
ooooo.

{0 }» OOOOoODOoOOD. ODOoO0oOO0obOOobDOoOOobDOobDOobOobobboooooDoDbo

000.00000 } [RETURN|O0O0OO00OO0OOO0O0OO. OO0, [CTRLMC] 0000

o,0b0o0oboobooooooo.

00 263 00000000000000000000000. ; [RETRN|00D0000O0O0O
ooooooo.

S=0%

for (I=0; I<100; I+1) {
S = S+I;

}

print(S)$

00 263 1000000000000D000O0O0O0OOOO0OOOOOOCOOOOOOO0. +
odoooooooooooo.

for (I=0; I<100; I+1) OOO0O, for (I=0; I<100; I=I+1) O for (I=0; I<100; I++) O
ocoooood.



270 g20 0O0:000

OO00AsirJO00000o0o0oOooooooooooooo.

oo 26.4

[346] fctr(x"2-Qixy~2);
fctrp : invalid argument

return to toplevel

00 264 00000000000000D00O0 (invalid argument). 000000000000
00000000o0o0.2?-#?000000000000.

ub 26.5 0O00O0O0O0OO0O0OOO0OOOO0OOO.

def foo(M) {
Gl = x+y;
G2 = x-y;
G = GM;
return(G~3);

oo 26,5 00O00O0OO0OO0OOOOOOO,

def foo(M) {
if M ==1) {G
if M ==2) {G
return(G~3);

x+y;}

x-y;}

ooooooooooogooobooooo?eMO DO MOODODODO,G, 2000000000
gboboo,eMmUb0bo0ooooboobocobo,oboooobobooa.

00 26.6 asirgui JO000,0000 clickODOOOODOOODOOOODOOODOOOO
go.

00 26.6 asirguid Windows OO0 O00O0O00000000O0DOOODODODO. 00O, unix
OO0o00o0o0obDOo00oDo0ooDbbO. boO0, Windows O asirgui O, 000 Windows 00O
O00o0oooooooooOoO0o0o0ooooooooboDb. Window OO0O0O00O0ODOOOOOOO
ooboooobooooooboobooboooobooobooobooo. oboooooooobooOooon
oobo,0000booboooboooobobooobooo. oboobboooboob,0boooooDoo
O0000000o00bOoO00DbObO00DbO00. 000Db000000 readonly OO0, 0000
obooooOoboooobooobooon.

00 26.7 2sin27000000C0O0OOOOOOODODOOOOOOOOOOOOOO.
deval(2sin 2@pi);

0d 26.7 0OD0000O0OOODOOOx0O00O00OO.
deval (2*sin(2%@pi));
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OO0 268 20000000000000000000.000000000¢7

ub 26.8 0O0OOO0OOOoOOOOOO0OOO0OOO0OOO00O4d.

def drawquad(A,B) {
x"2+Axx+B 0000000,
}

o0 26.9 X = deval(sin(3 .14)); OO000ODOOO.00000CO0O7

g0 26,9 30 .140000000000.00000000,00000000,000000
gbooooobooo,bocobobooooboboobooobooboon.

00 26.10 0OO00O0OO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOO0ObOOO0.Db00O0
cooooogr?

1. 00b0ooooooobooon.
2.0000000000DbOO0O0O0O0OO0bOOOO0On.
. 000booooboboooboooboon.

4. DOoO0O0oO0bOooooooo.

oo 26.10

1. 0000000000000 00000 ooooOoDoO0oO0O,000n0 00 2spi@” O
obooobooooobooboooog.

2.“00000DbOOoOoooOoboO0boobo0oO0ooOooOooboboOoOroooo0ooboOoOoboboOooDoboOoo
gooO0.0000 00 ++, <= JO0O00O0O0O0COOODO”000O0DOOooOOoO.

7

3. “00b0b000ooooOobOooooooOo”ooObO000oODO0O0ODODO0On “p99
ooooooooooooOoo.oo0s00y0000000DODOO.

4. “00000000O0O0OO0OD DOOOOOOOOOODOOOODO,DO000D0000DO
oooooooo.

00 26.11 cfep/asir 000000000000 0O0ODOOOOOY?

00 26.11 30000000000000000,0000000000000000. cfep/asir
oo0oo0Ooboo0oooboD ray.xr 00000000000,

00 26.12 glib3.xrr 0000007

00 26.12 glib lineJ0000000000000O0.O00D00O0O0O0O00O0DOOO graphic O
oooooobooooooon.

b 26.13 00000O0O0OOOODOOO.

00 26.13 cfep/asir 00, 000000000,000000000000000. 00000
obooboooboobooboboobb. emacs000000O0O0O0O0OO0OOOOOOOOO. OO
ooooooboobooboobobooobooboooobooon.



272 g20 0O0:000
00 26.14 0O0000OOOOOO7?

00 26.14 asir 0000000DOO0O0OO0 O0O,000,00000000. 000000000
ooodoooooo.0ooo » Dooooooo.
0.

X="good";

Y=" morning";
Z=" evening";
print (X+Y);
print (X+Z);

gboboobOoboooobobooooobo. obobobooooobooobooooooa.
00 26.15 X11O0OOOOO?

o0 26.15 X0O1940000000O0000O0O0O0CO0OO0OOO0O0,00000000000 X11
019870 9000000. 000 GgUIOODOOOOO0O0ODODOOOO0OO0DODODOOOOO,0d
OwixO0O0OOOOOOOOOOOO. MacOSOODOOOOOOOOOOOOOOOOO.

Ood 26.16
load("~/abc.rr");

ob0oo0O0o0ooo0ogon abc.rr0000000O0.

00 26.16 OO0 asir 00000000000 O0OOODOOOOO -~ OOOOOO(@OOO
00000). 0000000000000 000 abe.rr 0000000,

load(getenv("HOME")+"/abc.rr");

00 26.17 00000000 cfep/asir 00000000, 000000000 loadOO0OOO
00000000 nsum undefined OO OO0OODO0O.

nsum(10) ;

def nsum(N) {

S = 0;

for (I=1; I<=N; I++) {S = S+I;}
return(S);

}

00 26.17 nsun 0000000 def 0 nsum 000000000, 00000 nsum(10); OO
00D0000. cfep/asir 000000000000000000000. (4if (1) { } 0000
ooo.)

00 26.18 WindowsOOOOOOOOO load JODODODO.

00 26.18 load OODODODODODODODO Windows 0OOOOO0OO. OO0OO,000000000
goooboon.

00 26.19 O0O000O0OO0OOODOOOOOO?
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00 26.19 Windows 0O 00O (notepad), Sakura editor, 0 O, Meadow (emacs) 000 00O
ooooooOd. MacOODOOOODOODOOOODOOO,00000D000O0,0000040,
carthonemacs 00000000000, O0O0O0O0OOO0OO0OOODOOOOODOO.

00 26.20 00000000 asir 0000000000, 000000000000. ODOO
ocooooo?

bash-2.05b$ load("./Desktop/abc.rr");
bash: syntax error near unexpected token ‘"./Desktop/abc.rr"’
bash-2.05b$ 1+2;

bash: 1+2: command not found

00 2620 000 wmixOOOO asir 00000000000 00000 (asir0D00000OO
OO0 asir 00O0O00O0O0O0O0OOO0). 0000000000 0OCOOO0OODOO0OOOOOODOOOO
oboboooboooooobOoobOoobOoobOOooobooo. 0oooooooboooobooooobooooon
00000000000000. 0000000000000 wmixO00O0ODO0DO0O0OO0O0OO0O00O (unix
0000 000000000000). 0000 1s (00000000 0)00000O0DO0OOO0.
00000000000 asir 000000

[1365] 1+2;
3

[1366] 1s ;
1s

[1367]

gooooooa.
OO0 26.21 load O0O0O0OOOOOOOO0OOO? loadO00OOOO dmport JOOO7

00 26.21 load U import UOUDOOODODOOODOOO0DODODOODOOO0D. 0000 load
obobooooo. import DO0OOO0OOOOO0O0OO0OODOOOODOODOOOOODOODOOON,
load 00000000000 O0DOOOOOOODO. OOO0ODO,00000000C000O0000O0O00
0000 (gliv3.rr 00 )0000000 import, 00000000 ODODOOOODOOOOOOO
Ub00 lead DO ODOO.

00 26.22 taylorJOO00O0OO0OO0OO0O xODOOOOODOOOODCO.OOOOO?

00 26.22 0000 asr0000000C00O0O0COO0OOODOOCOOOOOO.O0O0DOO0O0OO
0000 Taylor OODOOOODOOCOOODOOOO.

00 26.23 cfep0000000OOOOOODOOOOODO
o 26.23 0O000000O0O0O0OO0,0000000C0000000000A0.

00 26.24
Ti=time(); print(T1[0]-TO[0]);

00000, array or list expected (00U O0OO0O0O0U0OOO0OD..) OO0DDOOOOO.
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00 26.24 0000 To=time(); OOODODOODOODOO. TOOO 0O00O0OO0DOOOOO,
T0[0] OOODOOOOODODO.

00 26.25 glibputpixel(X,Y) 00000007

00 26.25 00 K,Y)OOOOOOODOO.OOOOOOOODODODODO. google OO
000000 |asir glib_putpixel |.

00 26.26 return [ print D0 ODODOODOOODO.

b 26.26 0O000O00O0O.

def ddd(N) {
return(2xN) ;

¥

def ddd2(N) {
print (2*N);

}

A=ddd(3);

B=ddd2(3);

gbgoboAb0d0ednoooboooO,sgb o0bO0Ob0O00. daa2 000000 ed0OO0OO
goooogoo.

o0 26.27vy ODO0O0O0OD0OOOOOOODOOOOOODOOOOO.

import ("glib3.rr");

glib_open();

glib_window(0,10,0,100) ;

for (K=0; K<10.0; K = K+0,03) {
glib_putpixel(X,K"2); glib_flush();

00 26.27 K=K+0,03 0000 K=k+0.03OOOOOO. OOO0OOO0O0OO0OOO0O0O0OO0O0. OO
gbog,bdbobobooboobobgboobodabd,xk=kd0ogoabobogo,gkboaod
OO0000000o0ob0o0bD. print(X) 0DOOOOODOOOOODO.

00 26.28 Windows 000000000000, 00000000C0000O.

o0 26.28 000000 txtOOOOOOOOOOO.



275
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271 ODUOoooooon

000000,00000000000 (ileyD00O0OO0OO0OQOOOO,CDOOOOOOOOOOO
gooooOdoO0O.0obooooboooobOOoboooooboo,00opD0oboooOooooon
00oO0oooo,0b000000obO0o0Dooooooooog.
0o000ooooo0ooOoooooOoo oSOoooOoUUoooDooooooD,D0oooDooo
AOOz0OO,00,0000 0000 . O00OO0O0DOO0bOOOobObO osSbooooooodg
gooooooopoooooD. o0, 00b0db0o0o0o,000bo00obO0boooooooDoon
oooooooooo.

oo0ooooodooooooOo0oooo0ooUooooOoUUoooo. 0Dogg,cogoooo
O, hoge.c OO test.c O0O0O0O0OODO,00000 Asir 0000000, hoge.rr OO
test.rr U0OU0O0O0 .xxr00d00d00000. 0000 rO Risal rdOn.

CP/M80, MSDOS O [8U0000]000U0 [30000]00000000O0ODO (830000
000)0000O0O0U00OO0O0OU0OoOoO0O00OC00O0,0000000DO0000L0OO0O0UOOOOn
OO0000.0000 Windows OO, 000000000CO hoge.txt OO 1letter.txt OO0
0000000000000, 00 +xt 00 30000000000000. 00 Windows 00O
HTMLOOODOO hoge.htm OO index.htm DOOOOODOOODOO,00 htmDO 83000
O000000. 000 Windows OO, 000D00ODOOO0OO0OOOODODO83000DO00O00OOO
gooboobooboobgo.s3diboobuoobouoobobooboobUo.bgboobnoo
goooooo,s30ibiooooooboooboUo. booboooooo airobgooog
ooooooboooooobooo.

272 OQU0O0OoOobobobuooooobobbouooooon

(Windows| 000 0000000000000000O000. 000 MSDOSOOOOO OO0
00000000000000,4qir000000000. 000000000000 cd0000
oooo.

[Unix| 00000 1s 000000000, 000000000000 «d00000000. 1s
-1aR0,00000000000000000000000000000 (10 long, a0 all, RO

recursive).

273 ODUOogooon

o000 1000000000000000D000000. UnixO 1s000000000DO
gbooobooo,1bo00b00booooobooooboooobobobooobooboooobooan
oboo.b0oobooo,booocoocoobooboboobooooobooboobobooo. ocbooooon
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O000000O0O0O0ODOO0ODOD. Windows DOOOOODOODOD. DOOOODOOOQODOOO
00000000 000OO000O00DOO00DOO00DO0O0DO0O0DO0O0DO00D0O0O00 Macintosh
oooooooboooboobobobooboboooooooooooobooo.
0000000000000 000D0O0000D0000 (directory) 0OO0. O0,0000000
ooooooooog.
gogobogboobooboobobodg. 0000l hogel.txt, hoge2.txt, foo.rr, esc.rr
UooobobD.00b0o0bobioUD text 000 prog00000O0DOOOOODOODOOO
0000 00bDOd. text0DUO0O0OO,prog000D00OO0DOODODOODOODOODOODO.

Unix MSDOSOODOOO oooooooooooo
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

nkdir 00000000000 O0OO0O0OO0O0OO0O0. 00000000000O0000O0000,0
gboabouodgbouoooboobobooobboo. bbooboobooboobooboooboan.

text ————-——- hogel.txt
o ____ hoge2.txt
prog —-—-—----- foo.rr
| esc.rr

gbooobooboobooobobooboobo.oboo

bash$ mkdir prog/asirprog C> mkdir progll asirprog
bash$ cp prog/esc.rr prog/asirprog C> copy proglesc.rr progl]
asirprog

000000000000 asirprogl prog 00000000 . OOOOO0OO0OOO0OOOOOOOO
oooooooo.

text ————-——- hogel.txt
o __ hoge2.txt
prog —-—-—---- foo.rr
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ooooo,000000boo0oo0doooodoo. ooooooooogoooooooooog
ooooooooooocogon.

O0000000000000000000000000000 (full path name) OO0, text,
prog 0000000000000 OO0O0O0OCOO0O. esc.rr 0000000 wnixOO

/prog/esc.rr

O000. esc.rr 0000000 Windows (MSDOS) OO

U proglesc.rr

000.000 /0 00,00000000000000.00,Asir0 load000000000
00 Unix 00 Windows (MSDOS) 0O / O0OO0DO.
000000000000000000000000000000.000000,000000
00000000000,000 0000000000 (current directory) 000. 0000000
000000000000000000000000 cd (change directory) O 0O 0.

cd UOOOODOO
gobooooooobooooooo,
cd ..

000000000000 00000. Unix 00O pwd (print working directory) 00O OO0O00OO
ooooooooo. MSDOSOODO caOO0O0OOOO0O0ODDOOOOOOOD.OODOODOO/O
gooo0o00,00000000000000D0D0D0D0O0O0DO. DOOoO,0D0000000DO
Oprog0OOOO. O0OODO esc.rr O /prog/esc.rr OO ODOODOOO.
gooooooOoOoOoOODOD.OO0O0O0Oooooooo

rondir OO0 O0OO00O

goo.

274 0OUOQOGQU

Windows (MSDOS) 00 0000000000000 O0OOOUOOOOOOOOO. OOOOO
00 pPCUOO,A00000 (DOO0)00U00OOO0OOOOOOOO,cO00O0OO0OOOOOOOOO
goooooobobo.bobboobooboooboo,ooo

goooo:
gbobo.aobooobodoboooboobooboboboboboobon,

C:0proglesc.rr



278 O2r0 0O0:000

000. 00000000000000000000000000. 0000000000000
oo,

C:[J Windows>

obooooob,b000 oDooboboboob coboOoobobooOobOdbOwindows ODOOOOO
goo0.bo00oooboboooob A0DOoOogoogoo

A:

goooooooo.

275 0O0O0OObOOOOobbOOoOoobooor

MicroEmacs 0 Emacs 0000000, 0000000000000 0O00O0O0O0O0OOODOO
obooooobooooboo.
Ub0o0o0O0b00000bOoibnfd nege.rr 0000000000, 00000D000

C:UWindows O OO OO0 Ohoge.rr

gboooooboboooog.
MicroEmacs 00, 0000000000000 OCOO0OOCODO. OD0O0OOOO0O0OoO0OO0O
gooooboobooooob,bobooooon

A:00A:hoge.rr

gboboobodaboodg,gboobbg a-bgbbooboobbobbooboobo,bad
gb A:00000Dooon.

00 271 (05) D0O0O0OOO0OOOO0OO00OODO0UOOOOO0O0OOO0DOO0OODOOD0OODOUOOODOOOO
goo.

276 Qand A
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-- zsh -> /etc/alternatives/zsh

| |-- XF86Config

|-- Xloadimage

|-- Xmodmap

|-~ Xresources

I I-- XLock

I |-- kterm

I |-- tetex-base

| |-- xbase-clients

| |-- xfree86-common

I ‘-- xterm

|-- Xserver

|-- Xsession

|-- Xsession.options

|-- fonts

| |-- 100dpi

| | ‘-- xfonts-100dpi.alias
I 1-- tum

I | ‘-- system.twmrc-menu
I 1-- xfs

I | |-- config

| | ‘-- xfs.options

I |-- xinit

I 1 ¢-- xinitrc

| -- xserver

| ¢-- SecurityPolicy

|

| | -- README

I I-- acct

| |-- anacron

I I-- atd

I I-- bootmisc.sh
I |-- canna

-- inittab

|-- network

| |-- interfaces

| 1-- options

| “-- spoof-protect

|-- networks

|-- nsswitch.conf

|-- passwd

I-- rc.boot

|-- rc0.d

| I-- Kiicron -> ../init.d/cron
| |-- Ki2kerneld -> ../init.d/kerneld

I | |-- Entries
I | |-- Entries.Log
I | |-- 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.so

|-- 1d.so

| I-- boot -> /usr/doc/qmail/examples/boot
| |-- control -> /etc/qmail

| |-- doc -> /usr/doc/qmail

| |-- queue -> /var/spool/qmail

| -- users -> /etc/qmail/users

|
|

|-- atd.pid

279

Risa/Asir 000 OUOOOO : Debian GNU Linux 0 /0000000 tree000. OO00OO
0000000000 /vin/ae, /bin/arch, /bin/bash (000 bash D00 O00ODO), /bin/cat,

/bin/chgrp, /bin/chmod, ..., /etc/X11/XF86Config (X window 00D D0OD OO D OODO),

/etc/Xloadimage, ...
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0280 0O0O: 000 CDOOOO

28.1 CDOOO

00 CDOO0ODO0OO0D0O0O0DO00 Risa/Asir 000 OpenXM O Risa/Asir (OpenXM/Risa/Asir)
goo.

28.1.1 asirgui OO0

1. 0000000 DOoo0Oo0oO000 0O oooooOoUooboOoOo,0D0000 CbROM OO O
oooobooog.

2.CDROM OOO00O0D00O asir-book DO ODOOOOODODOOO.

3. 0000 asir-book 00000000 asir 000000 D000 bin 0000 (binary, O
0000o000o0o0D)0o0oo0oooooooo.

4. 0000 bin 0 asirgui.exe (000 asirgui) 00000, asirgui 00000

OO0:000 Windows OOODODOOOODOO .exed .comU.bat 00000 OOO.

uboabouodgoogogoobogan.

28.1.2 Meadow 0000000 (Windows)

Windows 0 0 emacs 000 Meadow 00000 asir-book 000, 0000 Meadow OO 0.
OO0000000ooogd,Meadow DOOOOOOOODO.

28.1.3 0OUOO0OOOODOO
1. asir-book0 index.html DO OO0O0D0O0OO0O,HTML OO Asir 0000000 OOO.

2. Asir 00000000 openxm-head.tar.gzU0UOUOO0O00O. 000 wixtar 0000000,
gzipO0OOOOOOOOOOO. WindowsOOOO, 000000000000, tarO gunzip
Ooo000. 0o0oo0oo000,000000000000000 http://www.vector.co.jp
Ubo tar, gunzip DO O OOO00O0O0O0OO0OO.

3. asir-bookOProg O OO OO0OO, 0000000 O0DOOOOODOOOOOOODOO.
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28.2 Qand A

28.2.1 O0OO0OO0OOO0OO0OO0OODOOOOOLDOOOO

OO0O0000O0000o0O CcboO0,D000 asir-book JO0OOOOO0ODOOOOOODOO
000000 &0000000C00O0O0OOOO0OO0ODODOOO0ODOOOOn.

gbO,b0o0000ocb0o0oboocoboobobobooboboooboooobOoobooobooon
oooo0O.00000,b0000b0obooobo0obooooboooobobooooOoboooan
00000o00o00. 000000000000, 0000000 (Do cOoOooo)ooo,od
asir-book DU UDOOODOODOOOOOODOODOODO.

28.2.2 ... 00000O00OODOOOOOOO.
ENGINE OD00OO0O0OODOO.
00000 ENGINE.EXE 0000 0137:2004037a9 ....

obooooOobooooobooooo,0obobooooboobooooon.
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28.2.

Risa/Asir 000 O0OO0ODO : OD00OO0OO (Athlon dual)
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Risa/Asir 0000000000000 OOOOOOO,0000000,000000000O

gbooobOoboooooboobo.oboooboooon.

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:



286 0290 00000000000

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.

gooooooooboboo,bobo,0b0boooboo,obooooooooo,o0o0o0, 0
gooooboo,00boobooooooboobooooboobooooobboobbooboooboooo
goooooobooo.

29.2 0OOOoooOod
Risa/Asir 00 000,0000000 webOOOOOO
http://risa.cs.ehime-u.ac. jp

oooobooooooobooooooo.
O000O00O000 Risa/Asir 00000000000 COOOOOO Risa/Asir Kobe Distri-
bution 00 0. 000000000 Windows OOOOO (DO0OOOO)O,

http://www.math.kobe-u.ac.jp/Asir/index.html
000000000, Asireontrib00000,0X 00000000, OpenXM/Risa/Asir O

http://www.openxm.org
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ooo
http://www.math.kobe-u.ac. jp/OpenXM

ooooOoOOO0OO0.ocooOoOoO0OOoO0, CVS web 0000 OpenXM_Contrib2/asir2000 OO
0000000000000 00000oQoOoOoODoOoO0O. o0 CVvsSwebOOOO, STABLEOOODO
00000,0000000000,HEADOOO0OOOOOODO,0000000000 Risa/Asir
Oo0o0o00o0ooooo. oo,00000000 OpenXMOODODODO,00000000CCO
gboooooboooooboooooa.

oOoooooog,OopenXMOODOOOOODOOO,

ftp://ftp.math.kobe-u.ac. jp/pub/0OpenXM/Head/

oboooooboobo,mixOO0O0OO0O0O0O0OOOOOOOCOOOO,0000000C00,000A0
0000000,000wmix00000000,O0penXMO0O Asir000000000CODOO. O
gbooo,0b00booboobooboooooboooboooa.

cd OpenXM/src

make configure

make install-asir install-asir-doc
cd ../rc

make install

oo,

cd ../rc

make install

O root 0O0O0OO0O0O00O0O0OO. /usr/local/bin 000, Asir 0000000000000
gooooooooooDoDDOo.

OpenXM OO00O00OOD00O0O, pari OOO0ODOODOOODDOODOOODOOODOODOOODO
O,make 0OO0OOOO. OO,000000 OpenXM/src OO0 make install OO0, Asir
000000 OpenXM O0O00OOOOOOOOOOO,000000. OpenXM OO, 0000O
OpenXM 00000000 DO0D0OOOOODOO, 00000 Asir 0000OO0O0ODOODOOOOO,
OpenXM_contrib2/asir2000 OO0 INSTALLOOO, Asir 00O O0OOOOCOOO.

00O, Omoikane Debian GNU Linux ( http://www.omoikane.co.jp) O math distribution CD
00 Risa/Asir 00000000000 0OOO. MakeOOOOOOO,000000000000O
ggoooobooboo.

0000 Risa/Asir0 cvsup 00 000000000000, 0000000000000000O
OpenXM/doc/Papers/rims2000.tex 0 0 O cvsup O supfile OpenXM/misc/openxm-cvs-supfile
goooooooo.

293 UO0O0O0OO0OOOOO

http://wuw.math.kobe-u.ac. jp/OpenXM/1.2.1/doc/asir2000/html-jp/man_toc.html
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O OpenXM 1.21 000000 Asr 00O OODOODO
00,00,00 : Asir User’'s Manual.

O HITMLOOOOOODO. OODOOOOO00O0ODODOOODOO OpenXM/src/asir-doc D0 OOO
OO0 texinfoOOOOODO. PSO,dvi00000000O OpenXMOOOODOOOOOODOOO
oo.

1.2.1 0 OpenXM O Asir-contrib 000000000 O0O0O,

http://www.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 00 0” 000000O0OO0OOOO,0000000000O0O0O0OOO.OO0OOO
obooooOo,obooocoboobooog.
goo:

O0000,0000 O: Risa/Asir 000,2010 (0000000
http://www.math.kobe-u.ac.jp/Asir/index-ja.html 00O 0)

goo:

O000,0000 O: Risa/Asir 0 0O0O, 2010
Risa/Asir 0000 (00)00000000O0ODOO.
http://www.math.kobe-u.ac.jp/Asir/index-ja.html OO PDF, PSOOO0OOCO. OO,00
ooo.






5, 13, 53
==, 45
7,172

$, 12, 53
%, 68, 73
&&, 45
<=, 14, 45

\(00DODoOoooo), 28

0000000, 176
1600, 37

200, 35, 37
2000, 186
20000, 57
200, 64

32 bit 00, 124

8.3 00, 37, 275

8080, 36, 37, 78
8086, 37, 41

allocatemem, 72, 177
append, 141
argument, 84

array, 83

asciitostr, 97, 112
Asir Contrib, 219
asir_assert, 237
asirgui, 270, 281

asirrc 0 0O 00O, 21, 204

basic, 78

bignum, 123-125
blacklisted block, 161
break, 51, 54

Buchberger 000000, 165
Buchberger OO0 O OO0, 172

byte, 35, 38

Cantor-Zassenhaus 000000, 204

car, 141

cd, 28, 275, 277
cdr, 141

chmod, 28
clone_vector, 143
close_file, 112
coef, 159

cons, 142

cp, 28

CP/M80, 37, 78, 275
cpmemu, 78
CPU, 35

ctrl, 13, 219
cvsup, 287
cog, 130
cog, 231

debug, 46

def, 47

define O , 53

deg, 159

deval, 13, 46, 125
diff, 70, 97

dir, 275

dn, 70

do-while, 51
dp_ptod, 169

emacs, 30

error, 30

EUCO OO, 108, 258

eval, 46, 66
eval_str, 112
extern, 86, 220

false, 45
fclose, 262
fetr, 12
fep, 30

291
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fgete, 262

FIFO, 131

flist, 15, 219
fopen, 262

for, 14, 43, 51, 53
Fourier 0 O, 56
fputc, 262
FreeBSD, 37

GCD, 73, 204
get_addr, 121
get_byte, 112, 232
get_line, 111
gets, 263, 264
glib_line, 54
glib_open, 54
glib_putpixel, 54
glib_window, 54
goto-line, 30

gr, 160, 174
GUI, 23

help, 15
hex_dump, 121

iand, 113
IBMPpPCOODOOO, 36, 37
IBM pCOOO, 36, 37
idiv, 70, 73

IEEE754, 125

if, 44, 51, 52

ing (f), 166

initial term, 165, 166
interrupt, 12, 95

inv, 182, 183

invalid argument, 270
ishift, 122

1502022, 108, 258

JISO OO, 108, 258
Kobe Distribution, 286

last, 28
length, 90, 141
lexicographic order, 165

load, 14, 18, 21, 31
load(glib), 21

Lorentz O 0O O, 105, 251
LROOO, 194

Is, 27, 275

Macintosh, 276
maedow, 30
makeinfo, 223
member, 143
mkdir, 28, 276
mod, 181
module, 220
more, 27
MSDOS, 37, 275

mule, 30

newmat, 84

Newton’s method, 63

Newton OO OO OO, 99, 244
Newton O, 63

newvect, 68, 83, 91

nkf, 109, 230, 260

nm, 70

ntoint32, 124

o-00,73

open, 112, 262

open_file, 112, 233

OpenXM, 201, 287
OpenXM/Risa/Asir, 17, 219, 281
OpenXM/Risa/Asir, 17
OpenXM O Risa/Asir, 17, 281
ox_asir, 201

ox_launch, 201

ox_pop_local, 202

ox_rpc, 201

ox_select, 202

ox_shutdown, 201

pari(sqrt), 39
passwd, 28
peek, 121
plot, 12, 55
poke, 121
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