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B1E Asir OBRE

OB TR OEME 2 R HRICHI L, Risa/Asiv ORENE, RO 2B 5. it
BROBMEIZEA L 2ECTH R 0O T, HILEFEDANTEY2AZZH SN w. #EETIE, 70
a7 CHREGERSIL b L, HEZ 2, 3 KiE 2 R niiE L.

{

1.1  login, logout, ¥—iR{E (unix #%)

UNIX 2 ¥ ¥ a2—%DOFMHIZ login (FIHHZDORGE) THIEHTH D, logout THHZHET T 5.
¥—FR—F, 27 2D

1. ¥—RBbrALBRIEL V. BLODOT 2L Z2DLFR 0o 0ATIEINS.

: ¥—% ¥ —[CTRL | ¥ —Ixfhod ¥ — & —HEICHIT 2 & Thho THRES 5 % —
TH5. INOEFEHMITIL THRICL B E A\, DS [SHIFT | ¥ —%2 B L AW 5t ¥ —

EMTHAE% [SHIFTH & — | &< 21T 2. alt ¥ —, ctil ¥ =10V THAKTH 5.
. [SHIFT[{a] £¥ % EAXTD A ZANTES.
: L% [DEL] EHOTH B X —#F & LTI MHETE S,
: -3 EAEANT X —TH 2. AL DOXFTH 5. (T A¥—a—F 20H)

[\

w

S

ot

[=p}

Llevrnrzr—r) e[y 222 —1) BHOXTFTHS. EETH L. £, 7
077 LA NEFHGRZ 0 (¥R) Lo (B—) DEWVICHER

7. 2 ZADEAEICIZRDO ZFEEDH 5.
(a) 7V 7: BRTZLE, XF2ANTHME (FrLy FOfiiE) OBEICHG2. <
TADKRY Vb rALEET.

(b) K77 BE), 44 XOLEHE, HPHOHEE, aC—DLEALICHVE. vTRADRY v
L o8,

(c) ¥7NI Vw7 7ul 7 LADET, open(7 7 A NVEL) 2T 27DIcH0S, 27 &
DRY Y Z2ADOFTITCHLIALIALET. ¥ 7V 7 V2% L7 A4AavIidAL ko
DR OZZEREB L. ¥ 707 )y 7 Lo LIEs 5. BHEREDNRA TW»
2L FIHEBICRRIS»02 2 bH ). BRARIY TN T Y v 7 2EDKRT L 2Dl
R INTEEES 2 5.

fIRE 1.1 login LT logout L CA % XFDANET ) v 7.

F95E 1.2 Web 7’5 %% (firefox % &) ZEBILKE S ZEATHSL FIv 7.
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FIRE 1.3 Web 77 V¥ (firefox % &) ZFH L T Risa/Asir D~ =27V (fFHHHE) 25AT
HE). AVEI—Fy FDOEHEDFEEL S, http: //www.openxm.org & AJIL, More documents
ZIER L, RDORX— T Asir manual in Japanese and html ZiERT 2 I L Tv=a 7%
CEDHETH S,

FE 1.4 RAV—FOEREIRICHD? EDLIBNRRAT—F2oh 2L

1.2  logon, logoff, #—1#&{EF (Windows #&)

¥ —EEICBI LTI unix FBETH 5. Windows DIEEIEIZIEARNIC T 2 THF 7 4 AT
DT, SEETIE b7 »FHH LIZ < v, Windows DFRIEICFEEEN 22 17U, Bifio 7uP 7 #ic &
5T ATLOHATTVRAVLART LD, KBEIZHZTHH ) ELDITIEVWERTHAH. “TES
Windows” % EDARABARB I AL ZAKRSATVS, ZTNSDAKRIE, 7 —DKAD T Windows
D7 ZFHL TEDT, 7D T .

EDHAT,

1. 702Uy r7e7ras s szEET 25k,

2. FTNI )y 7TT7 xNT R HIE,

3. RUARATINET I Vv A= a—hoFET LA = 2 —%EITE,
4. RIATI 7 ANELT =T VT DHE,

5. BRI X — K — N O#AE,

6. Windows DF% T JiiE,

7. CDROM DffA, HLY Hi L /i,

LA L TuIUL, Asir DEFICREBTH0THE. Tu 700 E LB L TINGIZE 5ITHHR
LT DPBRWTHA).

1.3 Risa/Asir OEEEEBENGREWNSG

Unix O¥;fr Risa/Asir ZEE)T 251213 kterm ¥ xterm 2 ED Y =)L 7 4 ¥ F— %713 Emacs
D zNVIA Y F—"7T, asir EANIT 5.

bash-2.03%  asir

2 2T bash-2.03% 1%, ¥ = VD7 a >y 7k (AMELS) THHL TV 2 2740 2 itk
WAHWALEDS. 12X % (C-znd7ary 7 ) bASEANTETHA). B, AJITOH
EREREZ A L 72 wBE X fep asir £ AL T Risa/Asir ZE)T 2%.

Windows D54, Risa/Asit DA YA P =L INTWE7 ALY (TA4LVIZE)) %2774 VLY
A 7’0 —7TH E asirgui (Graphical User Inteface ik Asir) D7 A a2~
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BYTINI) Y 7F 5. %8, asirgui ¥ Windows JAD L —H A V¥ 7 2 —2A%F>TWwb L) I
W2 2019134 K E ). Unix D xterm LT fep £ E T Asir ZiflH) L 72 & PI7cBfE2 95 K 91
ER L CTdH % DT, Windows JAA ~ ¥ 7 = —AZLHOZATHHL TEwiFZwv, BUF asirgui
HHUZ asir & K& asirgui DFHEICOWTIE, 1.4 fiz A k.

Risa/Asir (FXD L) ITEE A v —T 2 HIL,

[ 87 ]
%% asitr D70 v 7 b (ATMERXFIN) 217 5.

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]

#71d Risa/Asit D 7’0 7 M2 LT quit; ZANT 5.

ZOfiTIE, £9 Asir ZNFEHNERE LCHIIT 2 5EZHHT 5.
Asir ZEDWIED A7 5T, LIHADFE S T& 2. BHENIMH I 2o DE N Z2FHLEIZ HIF L.
BIRE 1.1 +,-,%,/,” BZHFNRLE, 51 H, 205, 5, M 228,
2% (3+574) ;

LANIT % & 23+ 5Y) D% EE L CRT.

[0  2%(3+574);

1256

BlIRE 1.2 sin(x), cos(x) IZEHR LU AD =A%, opi IZFAELRTEL
sin(z) % cos(z) DELUEZ KD 51213
deval(sin(3.14));

EAMNT 3. deval 13 64 bit DIFEVNBUSENC X D FHE T S, bit PHEEICOWTIE 11 FETSbL
CHMHT 3.
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5I%E 1.3
{(2+2)4+1}+5
3 3

% Asic TRHELTAL . 5 (k2any) $TEANLTLS BT EEGTTE. £ 3
av Y [RETURN | DAND W EEGBELES 4. kiany ofkbhic § (FLEs) 2 Al
W5 E EMRELUZMEZARIL 2w, BETIE 2> 2L LT 1L B EDDOD 2 503 Risa/Asir Tl
) D& [} RINOE®RTH 2.

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

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

BIRE 1.4 Asir 3% HEALHETE 3.

L IXFTIEL £ 2T R FHADELHTH 2. 72 21F x2 EFHC L, 22 L) AETOLIHA
DEBEED. o 1T D 21 xx2 EFELC

2. poly ; EATIT B E poly IEEIT 5.

3. fctr( poly ) & poly % HEBURE DL IHAB CRE T ET 5.

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

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

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

4*x" 2-1

B s

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

fetr D 210 — 1 H°
(z—D @+ D)@+ 2224+ D) @ -t -+ 1))
DRICHBIRESND L ZRKLTWw 5.

BURE 1.5 plot(£); Fx DB f © 77 7 %8 x DHHPHEEE L w0 E Eld L 21F
plot(f,[x,0,10]1) EANTZ L, x 130205 10 F LT 3.

0

[1]  plot(sin(x));

0
2] plot(sin(2*x)+0.5%sin(3#*x), [x,-10,10]);
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BIRE 1.6 HAThOFHE % i L 72\WIREE [CTRLFHC] (C 1& cancel @ C) # AT 5. T2 &
interrupt ?(q/t/c/d/u/w/7?)

LFRINBDT 1] EANT BRI

Abort this computation? (y or n)

LRRENDDT[y] ZANIT B, (q/t/c/d/u/w/) DELFOFMHIE 7 2 AT U
BT ENTES.

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

(G (o]
interrupt ?(q/t/c/d/u/w/?) u
Abort this computation? (y orn) 'y

return to toplevel

[1]

ERIEZ > THES 2 LD TE . BREAMIIRLTTHE 5. BABAENLTFTHE S, X700
KT, FXFRPEAL T2 O THERE. Risa/Asir TIREZHAGHENTE 220V NFETIH £ % XF
NELZIHADLER A E L THHIHE NS,

BIRE 1.7

[0]  Kazu = 5;

5

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

[1] Kazu+Hehehe;
x+13

COPALICESZY, 2aay; #ANL&WVE, [RETURN| ¥ =2 L THHEITIIIL £ 5 %0,
FEBHE T T CANDOFHELRE 27 LS.

BIRE 1.8 Risa/Asir Z VL TROEZ KD THL I
2+ V3,

B

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

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

2] A-B;

1.33227e-15
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1.33227e-15 (& 1.33227 x 107 "° Z2FIKT 5. 2+ V3 = -z DRFTHDICMEA A>T 2 Lic
HHLU X ). SHUFEHRBE /NS, FE/INEGREE WO ERIN R cRBLII NS 056 TH . B
LIk 11 2R K.

COHITIE, PR ZDICEDL S HRIUE (3.73205) ERAR SN TS, Zaud, /IMNIGHE 5 7%

TERTAEIVMBHESNTOERSLTHS. TNEEHTAICIE

S

ctrl("real digit", Hi%0

ZAEZAE X .

[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

X0, HEDIT/NEBER 15 TSR > TV B 2 b3, 7L, 16 KXW L IBEELTHLE
RS2\, ZHUCOWTHEELIF 11 E2 R K. b7 AIC,  155302.42+157.05; & ANT 3
& 155459 DR L3 NH/NBURDL T RRIN TR WET T, 13D real digit TN
BERRENDG. 2B, T 74— CERERNERDVNESEA L BEFRRTHBINICY ) Bb 2553,
ctrl("double_output",1) &9 % LIFHRR~NOHBUIZHZADE E .

ST Asir KIE 7077 LB AZENTED, COSHEOEEEZ DL VL LEHMRZ L 2K
705, T —-FBOEETHALDVPALBLVOANNOMEEZ 2O L THAL).

1. for (K=HIHIfHi; K<=fD Dffi; K++) {V—7DHFTHEITTL2a~vr F}; EH5 T Lz
JELHEDIR L 72 EFICHV B, for =7 EREIEN S, “K<=N” X, ‘K < N D £ ) ERTH
5. RUEEBUT, “K>=N" 3H B D, THUE K> NP EVWI)IBEKRTHS. = Dl KN’ (13,
K< NDY V) ERTH 3.

2. ++K ¥ K++ 3K Z 1 HPELLIEBERTHS. K
--K ® K- FKZ1HoTEVIEHRTHS.

K+1 E¢FHWTH v, HLUKL,

3. ++K ® K++ T K Z 1EPHLEVWIFERKRTHS. K
--K ¥ K- FKZ1Ho¥EnIFTHRTHS.

K+1 EF0Td L. FEUL,

4. print( expr ) & expr ZHIT 5.

5. load("7 7 A W£4"); a2~ FT, 774 )% Risa/Asir 120 —F (FiHAR), FITTES.
7 7 ANVDERBEDITICIE end$ ZFHOTEL I L. asirgui T, 774V A= 2—D “Bi
{7 T7 7402 —FLTH L\,

BIRE 1.9 [02] for ICXkA#EVIELZMWVT Vo OEEEZDL AT,

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

)

TSR

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) 132 A DEZBIAICFRT 5. print CCFHD (EXTFHI 2 HIFIICFR T 5. print(4,0)
B A DIEZEHICRRT 208, BRL7HLEOHTEZ LBV, ZALXFETHD. Ldi>T,
A=10; print(A,0); print(A+1); ZFEfTT 2 L, 1011 LFRRINTLEH. A=10; print(A,0);
print(" ",0);print(A+1); 29795 &, 10 11 LFRINS.

BEIOHETIE, ANZREZ 72 RNP 6D HET Lk, THUIMAREIC Swv. Lk
23T, ROFTHAT 2 LI ITHFEIXZDANZ 7 7 A MIcFH O TEWTr—FLTETT 5.

EZAT, ZOHITEHFHN I <2 BDIT I =2 DHEVPRRIIN TS, FEBEIC Asir ETFELT
LCTADE )20, BlZH 21203, BFE/NOFERE ETORRICOWTOHGERBLETH 5
(11 EE2SH). LhH2T,

BB IBDFITIE Asiv ECIEREICIAT SN D3, DUT DB TIEZ ) The,

EHATEI).

flRE 1.10 [02] Unix iRTIE help("fctr"); & ANT 2 LB fetr DEEVITOFIHIH 5.
ZDEHIThelp(BFA); TAVIA Va7 VRO I EPTETH S, flist() EANT
2 EBEERINTOEEBO—EZ2 W5 2 EWHEETH 5. Windows LTI, ~L R =2 —T,
BHEBEDA Y I v a TR I ENTE S,

AHF 1.2

[0] help("fctr");

TR



fctr (POLY)

11 POLY BRI 5.

sqfr (POLY)
1 POLY ZfESEHoHT 5.

RETURN
A b

POLY
AHBHRB DL IHA

H1E  Asir DEE(E

* HHBRBOLIEN POLY ZRBMRT 2. fetr()’ FEEIR 172,

‘sqfr ()’ (IR

* fEAE [CEPRE 1], [y, 8T, ... B Y A L.

* BURE & 2T ET-EHEE O poLy EEL L.

* BAREL 1%, (POLY/EURED) 7%, EERET, R5D GeD 28 1 %3

Iy nLHEAc ks B IEN T 5.

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

(‘ptozp()’ &)

[[1,1],[x-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=(a+b+c+d)"2;

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

[3] fctr(A);
[[1,1], [at+b+c+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);

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

1

help a2~ FZHWw3 &, 2D X HIC Asir DIHAAARBIBIC O W TOMRFVZIR I N 5. FHiHI H
MK O S & 5 DT, HEEIC O WTE, BAPCBUHBROARZ ST 2 08 L&D H 5.

7o & 20, VTR LR RIS RN X

Asir D=2 7 )ViE Web R—=Y E X Wasirgui DNV T A =2 —THb A5 EDVHRETH 5.
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=2
Asivr OFITIGEBIRFICHELEBEZ JAZATLEI DD L H S, 7L 21E, OpenXM RD
Risa/Asir DYHRDEH X v —L %19 5. 2D Risa/Asir Z OpenXM/Risa/Asir & X 5.

bash-2.03$ asir

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

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

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

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

for help messages (unix version only).

Loading ~/.asirrc
[873]

ZOBITIR, D7y 7 iE [873] THBDS, ZOBIIEEIFIC XA EFND Asir 70T L
DY A Rk 26T 5. OpenXM/Risa/Asir Dy, Asir Contrib 7 A 77 V) & #E)IRFIZFE A
LDT, TOEH 873 127> T 5. Asir Contrib 74 77 ViCIE, fTHIGIE, TeX ~DZ&HL & X
EIEREMLZEBPHEIN T 5.

WED Asir AR TO LI 2D H 5. EDRTYH, version number 2% 20001200 LA LD
YD ZDRDY Y N0 M TRTHET 5.

1. Head branch &V ¥ F VR

2. Head branch OpenXM hit (OpenXM/Risa/Asir, &Y 2+ + Asir-Contrib /S v 7 —3)

1.4 Asirgui (Windows hR)

Windows i3, > = V5 Tld% <, asirgui 7 A a v~

ZY TNy 7 LT T3, b o774 Y F7IEF—R— P oD ANZZIMIT 5K
RBIZH 238, FT o 7 LA T RTZDF FE Asiv IPESI N2 DI T2 <, ANATIREICH S5 N2 %
R ToH 5.

1 [=] g7 [emrLlg] « A=V VE—XFA BT
2. [« | &7 [CTRLMD] : H—V V& —LFEICHDT.
3.[ 1] #713 [CTRLMp] : —2HIOAIFT2FRT 2.
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4| L] #7213 [CTRL @] : BUEER STV 3 ANFORD AN 27T 3.
5. [CTRL|a] : #—Y V& FEHICELT.

6. [CTRL}{e] : 71—V L ZFTRICE DT

7. [cTRL}d] : A=Y VD EO—XFETT.

8. [CTRLMX] : #—V L X DITRETOLTHEMT.

9. [+ [3e591 | 3259 | <l 2 2 ANTFD 9 b, BT L D2 RFT 5.

10. [I]: ERIO AN FTT 5.

A=Y NBE Ay FIck ) A=y VofiEz8h L, XFHlkka vy FOXFEARLH &, 5l
WOX T2 AT 5 LT HLHECOLGEICS, 22T 6ET I LR (BIETES. £/, AN
SNIATRESNTT, TAERERA DY LIRS [CTRLp|, [CTRLID], [[[Ick h&mEN
FATICH L, SO ICHEMEREEZRT 2 2 L TE L. JAUC KD, BIE P LAZCHL av Y FE
FITT %, BEDPPHOFRTRDER 2.

1.5 IF«q«%ZfALT7OI5LZEL (unix &)

AN%ET 7 ANMITEHCTEBWT, load LTEFTTLIENTES. 2B THATS 74 ¥ emacs
B LU Risa/Asir ZFRFICEHLTES (K 1.1 2R K). 2OXHIKZ2Y 7 b2V EFTEL
TOIREET, TD 1,2, 3 Z#DIRT O NE 70 7T LOFKGETH 5.

1. 5 4 % emacs T7 74 L ZMmE,
2. emacs CEAH L6, ZHNEEZ 7 74 Vit —7.
3. Risa/Asir fIlC load L Tfli).

D X)) %IGEE C R Java D70 T T L EELGER, TeX TXEFRT 25645, Whwak
LI CHRITH 5.

L7 4% emacs DOPWVHPIIIDOVTIE 2 ETHFHL TV 20T, BHZSHT % L K. Emacs
BEWERZ OB RA7 ) —v 25749 TH3. Emacs Lisp EMEN2~7nZiEs2dbs, ©
TAYOMRERATH L T ZEPHETH S, I 51T emacs DERDPDPE A=)V ZHAES LD,
77 LDAVNRAN, TNy T RTHIELHRTHY, L D7/R T I2IlBHINTEL. &
B emacs EWMEAZ L LTl 79It ANRDHL LT 47 ELTvi dbdHb. v 7vTerurss
SUTICE DRI L 2D 22 0 Z vi BHE LS L.

L2 I, Emacs 2RATEL E WA WA RGHETHENZDTIZ ZTlE emacs - T
AL & 9.

g&[{i

APl 1.3 =54 % emacs 375 L1 %. emacs hoge.rr & L AJJT 5L 7 74 hoge.rr %
WETE 2. &E, TTIC emacs PHBE L TWV7 5, 77 AL hoge.rr #23< F [CTRL H{x]
[CTRL [+ £ | hoge.rr THAC & (open 2 &), 7 7 4 )L hoge.rr ZMHETE 3.

bash-2.03$ emacs hoge.rr & RETURN




1.5, =74 7ZMMALT7r s 7 %EL (unix i) 19

orange momo. math. kobe-u. ac.

- - emacs: Permission denied.
I — emacs@orange.math.sci.kobe-nacjp o ] mame. math, kobe—u. &c. ip: o —root | xwdtoprm >/t
Buffers Files Tools Edit Search Mule Help

IR
deval (2in(3.14));
fotr(x76-1);

end$

2 (1 L1
[WFor 1nformation about the GMU ProJect and its goals, type

0. 0001 4z2c (0. 0001 45ec)
1[204] load(”. /hoge. rr”)s

0. 0009225ec(0. (01219sac)
3. Be-08sec (1. 196e-0bsec)

0. 000546 sec (1), (1233 7sec)
[, 10, D, 1], Dt 1, DC2her 1], ez, 11]
0. 0008 tHsec (0. 02609sec)
0. 000169sec (0. 000161 9sec)
[209] quit;
momo. math. kobe—u. ac. jp: asir —norc
This is Risa/Bsir, Wersion 20020815 (Kobe Distribution).
Copvright () 1994-2000, all rights reserved, FUJITSU LABORATORIES LIMITED.
Copyright 2000, 2001, Risa/8sir committers, http://www. opercan. org/.
GC 6.1 (alphab) copyright 2001, H-J. Boshm, & J. Demers, Xerox, SGl, HP.
PART £.2,1(alpha), copyright (&) 2000,
C. Batut, K. Belabas, D. Bermardi, H. Cohen and M. Olivier.
0] load(”. /hoge. rr”);

2
[

55
00159265
H]] D1, 1], Dot 1], D2t 1], [0 220e41,1] ]

5

X 1.1: Asir & emacs

Emacs TX%& ANT 5.

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

end$

ABBEHLo7 5, a< v P [CIRL x| [CTRL H{s] T7 7 A L& & — 7. RIZ Asir DJi T, load
L CRtAA AT,

bash-2.03$ asir

Asir OfLEI X v =Y

[0] load("./hoge.rr");
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1256

0.00159265

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

HWODBRHID 1 1% load BN LEFL7 L, EWvWwoT% 1 THS.

XC,emacs b EIF2EE & ZOUTRHL TLE I EIZKDBDOVWETH S ) ?

UNIX 1%, b &b EEHBEDADBHEKIZ =20 arvyBa—y 225 L5 kit s s 0S Th 3.
A, Lo ThH, CPU B2 LA, »2BEICETINTVIDIE 2D 7ur 7
LD, UNIX ¥, =20 78774 (7rtR) ICIEFICECRME (B2 10 V) Lar#EhY
TY, BEf23K 2 LfliicZ o 7 2 2E LS, o 7ok 22 25— ¥ 5. ZhEBD
BT LIk, 570 b % 07 a ADFEICEHICT WS XIHIICHZZDTH S, Sz
UNIX &, 72754 770 A2 605 8 LTEBLL T 5

SCMARLI 2L =D =207 ATHD, ZOHTCL—FDEDANZfFoTVE )L
b—ODTULATHL. VD 70 7T L EFITTL00MEFTH L

’ bash-2.03% emacs ‘
ET 3L, emacs FEFHITEH0OD, o7 ay 7 MRERINL G, AIA»DADREL 72 X
I, SOREBTIHALI 2L —FICXFEANL TS, XEVBATLERELINLEZ T TMbEI S
W, BIXZORETIEY = )Vid emacs DIET2F>T0%. 2%, Temacs 2747777 F
THEITLTWS) v, UL,

’ bash-2.03% emacs & ‘

EFITT DL,
[1] 60582 &

EVIHI LI A=Y EHLCTCIRZ ey 73S, 2, O L 723 2 L EFURH SN
72 emacs WHBT7 754 770 RAERS>THWAEILZERTE. ZOEE Temcas Z\Nv 7 7
77V RTHEITLTwS ) £

TAT T TV PN 77539 FADOBTOARETH 5. D7 aXR%E2 747777
FIEITLTWS Y 2 WIS, [CTRLHzZ] 2 AT % &, T8 Tw3 7ae AR~ HEERL, > 2L
o7ar7rhRHE. TDOEE bg #FETTHRETRRREGINY I 777V FICBITT S

EE

[1]+ Stopped  emacs

bash-2.03% bg

[1]+ Stopped emacs &
bash-2.03$




1.6. =74 %L TR T L%HEHL (Windows Hi) 21

1.6 ITF«q«¥ZFHLTZOY5L%ZEL< (Windows #R)

Windows T7 R 77 LZ2EHE LS BELMOS DT 4 ¥DBIMETH 5. Z 2 Tlk, Windows gD
A EE (notepad) i) Z &ICT 5. XEIRMATHHF T2 /5702 7F A7 740 E LTR
HFTEDLIT 4P ROKRATS L\, 72& 21X, Windows FID emacs ZFIH L Td kv, HAFE
? windows H emacs % meadow & XS5,

fIRE 1.5 http://www.google.com T meadow Zfifi L T\ 5% F—LAXR—Y 2K L T, meadow
¥ va—F A VA= )LE L.

A BRI, I
AZ—F = (TRTD) Ta T 708 - T77%HY
D OEHTE 5. (asirgui 7°5 shell("notepad"); & AJJL THIEHAIAE.) X TRz &EH L 7
5, 7arI L% ANLT,
7 7 AN — Fniz TR

ZESR. T EHRETIEME AN ZHCTL 20T, WY A400%2 D0 TRER Y v 2 i v,

unix £C, 774020 —F LT (@AAAT) FITT 5103 load 27V F2FEITT 20ERH -
7z. Windows D¥fy, load 29 ¥ FTH 7 7 A V%0 — FAJREZEDY, load 2~ ¥ FIZ7 7 4 VDIE
LW 2R~ 518z 5 2 5 D2HE 7 DT, asirgui @

774 =Bl
AZ2—=00, 77ANVEEBET 200K TH 5.

BlIfE 1.11 Asir DAY FEWVL D7 7 A IVICAEIRTANL, e—7 D, v— L TETL
3w, (K1.2).

& 1.6  Windows X Tld asirgui D7 7 A VA= 2 —DHD log #EINT 5 &, Asir ~DAT)
BLOHNZ 7 7 A VIERETE 5. REDHIZ Asir THEITL, log 2 & 5 2 LIT K D FETHIEZ
77 ANITRIFL S .

asirgui DEICEZHARGE 2 ED ascii LFPAZEZ AT ZZEIETERVD, 774 IcFH T
HLHAARED A>T print La L% R —Fa<wy R CHEITT 3 EHRFEORRINTEL L) THD
(D3, FTERIIIELKE L) 2IEAH). a—FRIFE> 7 F JIS ZH\w 5. cfep/asir ¥ unix DG
HHCIIHAREZ S0 UTF-8 2 — FREZHW DT, HAGFEX v 2 —2 I o0 TEXFa—
RS INIETH 5.

1.7 &% Asir IEDOWTHI> THELL EFENLRS
1.7.1 EERO7 71 ILEEFGKHAH

Unix fitClE .asirrc I

load("glib3.rr")$
end$
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IrLE REE ERQ AT
def hello()
{

prirt ("Hello, world.”);

end$

771 LR 2x
Ze MEBRG [Sitne & + @ cFE-
pdf Hafa 8] ebiock (micurve-2.2
mp & = 505in ] hella 'k
lakyo-buntan  Baro hello B letter-1
2-12 |ow] asirza00 ] history Htanto
B aziremace [#]ne2
Bl Filennm Bhyo

Frd LN [ P8¢ Q) |
el L AR = o),
I (. T

FLE REE F&TA AH

=T

This is Risa/Asir, Yersion 20020902 (Kobe Distribution),

Copyright (C) 1994-2000, all rights reserved, FUJITSU LABORATORIES LIMITED.
Copyrisght 2000,2001, Risa/dsir committers, http:/Awm. operzm. org/.

GC 6.1(alphab) copyright 2001, H-J. Boshm, A. J. Demers, ¥erox, SGI, HP.
PART 2.2.1(alpha), copwrizht (C) 2000,

C. Batut, K. Belabas, D. Berrardi, H. Cohen and M. Olivier.

-]
= HeapSize 262144 Byles 4

@ AR O
GOBEELIN 14

|[EMain — Awizoon
1.2: Asir & X EIE

st @ =11 & || Eovewin | Ehpeits - 08

EEWTEL L, BRI HEINIC Sy r = glib B —FEN 3.

Windows R THEURAR HOME THELZTAL 27 FYD D774 )L .asirrc I load("glib3.rr")$ &
FOTEL L EHRHCHBEINC 7 74 L glib ZHiAATLDS, Asir A4 T4 L2 F Y (get_rootdir();
TRINDETALZ V)7 74V asirrc 2BV TE L DDMfHETH 5.

1.7.2 FINvAH

707 ADSGENIZIEL £ B LIRS 2w, ETIRICT 7 —F 2 & (debug) &£\»9 7'
VIR EHLTIEE S, IhE ) EHANE TR 7S IR ETHRICE LD, EDHATIX

THIFs 3.

1.7.3 7 7AIUHEHFAHT 1 LI NI DEE (unix )

BF=ALTA L7 FVIC77ANVEEDRITZET AL FUMNEL 5. 284, HlZ13h— 4
FT4LZ MYl risa EWVIHITA4 LI MY RES.
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’ bash-2.03$ mkdir risa ‘

K12 bash Z—HDEAIE .bashre DEBICRZEINL THL.

ASTRLOADPATH=. : $HOME/risa
export ASTIRLOADPATH

csh, tesh T—F DEAITIX

setenv ASIRLOADPATH .:$HOME/risa

% .cshrc IBMLTEL. B =)L L LT bash #2052 T\ 5D, csh, tesh 20825 T
Z00b»5RWEARITD 7 74 VIZEOLTETERV., HILLHALI 2L —¥%2i# L T,
Asit 77 ANV ZRDEIITT 4 L7 bV risa DHITHES.

bash-2.03% cd risa
bash-2.03% emacs test.rr
risa TA L7 FVICASTVRE 7 74 0IE, ALY P T4 LY PUDBETTH (asir ZREHL 727«
L7 BYUDREZTHSTDH), RDLIHIICT 7 A NHE T TR—FTE S,

bash-2.03§  cd /tmp
bash-2.03$ asir

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

1

ASIRLOADPATH 23 LD XK Y ICERESI N TR WES, Asit ZAL Y FT 4L 27 bV Ta—F$57 74

WEBRLTLNZRL, ALY FTAL 7 PVD7 7 A VEGREEAIE, ./ EWRICAL Y T o
L7 FUD7 74N E Risa/Asir ICBZ20EBH 5. Zhnia~y F load("./hoge.rr")$ D
./ DERTH 5.

1.8 cfep/asir (MacOS X i) Z AV RZAVTES

MacOS X X unix RO AT L THBDT, T LA T 1.3 fi o3 L7 X 912 unix D
a2V NI4T asir ZFETTES.

1.8.1 GUI &V RZA2419T7x—R

CYYRATRZa—ZBRL 036V 7 by 27 %29 OEERN RO A & 4 vTHh
59. L L7&d3s 2DJjikE — GUI (Graphical User Inteface) ZERH L7z a2 vy Ea—F 3G L7
DX, 1973 D Xerox Alto BIEDTTH 5. —MITHE X LIZ U D7D 1984 F£D Apple Macintosh
D¥e, 2 LRI SN S X 9 1% 572 D53 1995 40 Windows 95 DFFETH 5. 2D X
I GUL ZHvicaryEa—% &) DIBAHIHET L .

GUI IR SN AHNE, a<v Y FIA4 v AV 72— A %zfivwarEa—4%2fHT5D
DEFTHok. av Y FIA4 VA V¥ 7 2= RAEROEEEEDIKET.



24 B Asit OFfE
1L Y7 b7 0 “aan” DANGFHIREICRS.
2. F—AR—F»56 “@an” 2 ALy —F—24f7.
3. V7 FUITIE T BIEIRL, RASPDEEETREVLZ OB ERRT 5.

ATV R IAL VA VI 72— AT, v ARFHTER . EZIEATII ADBH -7 L EMENIC
FRINTVLIHOMBE YT ATRAEDPLEIELTH, BALDLTER V. bIHI—-EANLE
BIkwiwidkho,

cfep/asir 1 GUI THIFHTE % asir TH 523, unix 2 ¥ F 74 ViR asir, windows i)X asir 132
RV FNIA VA VI T 2 —ATHMT 5.

ARV R IA VA VI 72— RICIEFARERKED D 5. RulL, pzRA, POTFA LT 4
2 L OEHEMFNICEHAL 20 ERDPRPMEZ RV ETH B, FlLE, F—F— FOREOARTHH
T20T, HAT 2 L EHICEETE, BRICADDT X A M7 4 ¥ HMHEZ % O CHSEIC AT % i
HETELILTHS. (GUL TRIREY 7 FHHAAEN TR 2D TIRTOY 7 P27 THU 7
FANZT A ZEZ 5D TIERW)

MacOS X 1Z unix 2D AT AL THBDT, T2 LUEfEE TIUT 1.3 HioH L 72 X 91 unix D
AV NI4T asir 2FITTES.

1.8.2 ¥

cfep/asir (WDRTH) 2 TAZ by IANA VA= LIELE). Mac D XI(T 7V r— 3
V/2—=T 49T 4 O, 2T UL install disk 2> SEMA YA =L DpBEDH D) ZidH) LT xterm
ICRD K ICATT 3.

bash-3.2$% cd Desktop
bash-3.2% 1s
"7 7 A NGB ZND . cfep.app VD DD EMELPD S "
bash-3.2$ cd cfep.app/OpenXM/rc
bash-3.2% make
"BAPA Y R—THBPVBNSHTS "
bash-3.2$ 1s
"7 7 AN—EIC asir BHLOEMEIDODL. BIFNEE I THEZTS .
bash-3.2$ cp asir
RO T ZENAGE) . asir & (=LA77 4LY) NaE—LAI VORI

T xyz” OEITIFAFTH S, bash-3.28 DOETIFATI S0 v T (ANRMERLS) T, Blof
PRFRRINIGEELH 5.
1s (list) BHAECZ 7 VE D7 74 VD82 FRT %647, cd (change directory) ZBIE 5
7 4 V% (folder, directory) #ZH T 2M A THS. 1s THICT 7 A NV—EE2 AL HEEZDOIT L.
BEIE 7 A TR =2 — 2 EATaA VY Ea—F 2l ) BT Th 558 (Z1z GUI — graph-
ical user interface £ \»9), ZNULFNI LD L HICa 2y FEITLIAATZ 7 A VDaE—%2E% L
7D TH-oT. TD K BESE%Z command line interface & 29
iFET £ cp (copy) 2% ¥ FT Desktop HIHIZEAEAT7 7 A NPIEZTOLRTFEALD TS L
BHLAH.
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aAVEa—FI3EMTH L. ZNEREMT 2 oD HER, BRNALEEZRKRL TAZIETH
5. 72EZIE 30RO AV E =Y IETORAHMA LD TH 7. TNHELEZRTHRINT
BHERD DI 27D TH L. —HIERIDICARZ 505, BRNAEL (RE L NEI 2tz BETn
WBIGH I DREENC 720 F 25D TH L. GUI IZNTWS & command line interface 133\ 2.5
AEIZ S KL 2000 L7, L2 L command line interface ICEHAT 2 XYy b °"2H 5.
(1) FERI R ZSED IR TE, WA LA LRFGHT 22 TE 5. (2) HAAL TL % & command line
inteface DY GUI & DRI L 5 N 256038 % < H 5.

1.8.3 asir AVYYVHR

XI1D 77V r—yavAna—0n6y—3IFL%2RET2. 1s Z AN LT asir 23H 5 D%
k.

./asir

EANTE. HEFIIHTHHLZZLEDTHS. &8 asir DHID ./ ZENK VLK) I, asir &
AR Y FH—=FRRCAaE-LTEBIHEI IR TH 2. asir DdH &1 -norc &FH T X OpenXM
RG> asir 25EE)T 5.

MacOS X T emacs 23FIHTE 203, flAIAAD emacs (FWLE I AMERDT, 77V 75—
avilhbTFALIZT 4y % emacs DO D ICFIHT 5. 1.5 i COFHD emacs 17 F A
P4y P EGTAREZSL. TXA NI T 4y ME, GUI THHTE 2D CTHRIUIIZEA AT L
B PR DV TROERRENS 5.

74—y A2 —CEMET XA MICL, $AXFI—FEUTFSICLTRET S Z &

emacs Z 72V A 1 carbon emacs 2 v —FLCETCHHAT2D8BITTHTH 5.
FE .

1. 1.3 finFEHE XCHTTEZ B 2L, iz AN L7ch? Koz fdificE Lok
S,

2. cfep/asir TR L 72 7’0 7" 7 &% command line iR asir TEITL B IV, 7L ZWET A7 by
I abc.rr £\ 7 7 ANNDBDH B E TR,

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

& command line i asir I AN TIUTEFTTEBZ1ET. BBHAEZE 7 7 A VLIZOD A0\,

3. emacs ® 7TX¥APZT 4y PEHOT asir 70 75 L FRIEANZIEHKL, load 22 F
THEITT S L) 7077 LOEEIEZRZAZ 5. KOGl RETRICE Lok 3w,

4. a2V FI9A4 VD asir ZHZ 3 X 912, unix shell DRIKBOEIELRTE L L IH 12T 5. FE
REDFERRE: asir D load 2 F. asir DFEDFELT. unix shell D ls 2+ F. unix shell
Ded awv R,
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cfep/asivr TR L7 7’0 77 L% unix 22 F 74 VRO asir ¥ windows it asir THITTE
5 (BETOMMIZFED AL 25603% ). 7272 L windows D X ERTIEMRETE R 023, X EiR
DD IZ meadow *° sakura LT 4 &2 ) LHRELTES. ZHETF AL 7 74 VORISR
K9 2. 3L CIE 10 iz 2.
GieiiE =y
cfep/asir BAM%Z 2 F71X 3BMER L 72H L, 3 TR ANEVRIDETHS. av v FI4 04
V87 21— ADRMOEEEZ T 57DICRDTELZMHEBCE I kot ETROTAT T LETRY
by 724 Y A P =)L L7z cfep/asir TEITT 5.

for (I=1; I<10; I++) {
shell("mkdir ~/Desktop/tmp-tmp-"+rtostr(I));

THETAZ by I 9D 7 4 V% tmp-tmp-1, ..., tmp-tmp-9 DMEM I 415, unix ¥ = V95
INSZTRTHTINERD LI ICATT UL LT TH S,

rmdir tmp-tmp-[1-9]

1.9 EBEXRODORE
1. BBIHD on, off IZDWTHETRE MIZRITH?
2. OS I EALTREDH 5 D7

3. BIETIREDL) RarvyEa—8»> T 507

4. [shift] ¥ —, [Ctrl| ¥ —OBENI H 12 H?

5. TF 4 ¥ T7 74 NVEHRE, Asir D load A< Y FT7 74 Z0—F L TET. 2Dk S
FTLET77ANBEIIRCE—TENED0? =7 2bTNT load T 5 EMDE I 20?

6. Asir book it CD %7z
ftp://ftp.math.kobe-u.ac. jp/pub/OpenXM/asir-book/asir-book-ja.tgz (2% Prog 7
4V PUDBHDZORPICAETHHL T2 7077 APBMBIHIN TV, 2Ok Dk
& ZIE, ccurve.rr ZB—FL T, main(8); ZETLTA LI (5 12 Ex&H).
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Risa/Asir FY )L ¥ % 7Y — : Happy Hacking Keyboard (PFU HHK Lite)
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F2E8 unix D¥x)LEIF 149 —emacs

AvEa—F—=DFHE (2—%—) LD LDEZTHIE2HY DL 3D 5. —DD graphical
user interface TH D b 9 O & DPLFR— A D user interface THS. LERDZLATLDVH ) 2N
Z7 > T\ A DD user interface TH 5. Windows b Unix b graphical user interface & XXF~_R—
A D user interface M5 %> T 3. Unix T graphical user interface 1& X window ¥ A7 4 &
XiFnctws

jC%’\—XUJ user interface (FEHFITD LRI 503, Vo AR Z 5 EHFITRH 5Lk \0»
LAIHRNTH 256D BB L. XFRX—RAD user interface DRERN LD > =2 L THS. >z
Sk IO TR 2 W2 0, BN EZ IO AIZIZZEDO Thr D T 220 T
FR=ADA VI =T 2 —ATH%.

unix ZHOTHV 255 1%, TOREIE—HEHIZFA R TZTIC L Tz iAo BEIIR T
THAPAZTEVWTH A, £, TOBEBYHLLF TRV OT, MEICE ) U T [1] LA
SEEREZSHTLE L 0. F74 L7 MY OREEICOWTIE, 8% 20 O LTI L .

2.1 uwnixD>x)LAVYVRK

1. ANEKRELE (7Fa vy 7 M) 3arvea =3 ANz ROTOLRRHIERRINS. ASEK
R FER—AD LY A v ¥ —7 2 — A TR b s, ANERGEFZE#H Ty 7
P 7OBEICE T ERD. 28 ZIE unix D 2 Lid Y £ $ LD bash$ R EE A
NERGET E LTH>TW 5. Asir 13 (5] 2 ANESRGEL S & L TfE>Tw5. MS-DOS D
¥z )l (command.com) 13 a:¥ &2 ANERETELTHE->TWS. PUNT unix & =V
R 2aey FEHHAT 3.

2.man AV Y FEv=a7 V%2 & RT3, /2L 2l man 1s (Z)L, TR) EANT S L 1s a2
v R OB AND.

3. FL Tz A Y F=% b5 0K, kterm & EANTS. 74 ¥ F—=BE, unix
PINDTaY T BT,

4. ssh FAFDOAHT : ZDOFA PNV E—PB T A T 5. ssh F@#FS login 7SA 7 — F Ol
FLETROEET 3.

5. asir : Asir Z#E)T 5. quit; : Asir 277 5.

6. w: WEHDOHGERE LIcE N login LTWE»EAEDLZ a9V F.

7. 1s: ALY FTALZPID7 7AND—E2FRd 5. (Is: )b, TX)1s -1: ALV L
TALVIZPID77AND—B%Zt L KRTS.1s t1: ALV ETALIZFYDT 7A40L
D—EERFLLHERLAICERR TS, 1s -1 | more £ THUE—R—=YTOERRTES. R
R=2AF —DANTRDR—=Y q (quit) DAHTERZETT5. 1s —a: . TRLF RS
N7 74 NVHERT 5.



30

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

BB unix D> )L &5 4 ¥ — emacs

Unix D821 / TRYI>TEL . %28, Windows D HAFEE— RT3 SADXYIY 12 ¥ &5
TdH%. Windows DWFEE— FTEAZDEYINIE \ (Nv 27 RFvia)ilaThsd. 77
AN ERAZIZOWTIL, 5 29 EH B L.

mkdir 74 L7 MU LT 4L 2 Y 2RES. cd TALZ MV ZDT 4L Y
WALV FTA4L 7P %BT. cd .. 0 =D EDTA4L 27 FUANES. pud: ALV FT 4L
70 BEVCEZTAL I F)) 2R T 5.

chmod : 77 A ND@EEZEZPZ 3. chmod ~-w 77 ANV% . 77 AN BEZIAAZEIRICTS.
chmod 600 7 7ANV%: 77 A NEHADTEIT L2RAHETERVLIIITS.

more
cp 77 ANVE1L T7ANG2: 77ANVDAE—2T 5,
m 77ANVG: 77ANEHET.

ps -—ax : BEEIWTWE 7B A2 TRTHERT S, kill -9 70w AFS . 7oAz
BT

[CTRL}C] : 7B 29 L% stop T 5.

[CTRL [{{Z] : 7027 A% hli§ 5. kill %% : WEHWILA TR 7 8%2 25T, fg: 0 E
il L7z 7’1 77 LA 2§79 % (forground 126 >TK 3).

ping ?Y V4 R VHATIREINSE 2L U Ry MY — 21T S e TR 231
3.

telnet v V4 v VA TIHRESINSG Y VICVE—bu A4 3%, BHEEIZLX 2 T4
DWERD 7, telnet DFFIZT TSN\, 2o DI ssh 2T 5.

ftp : ethernet T3> 7B DRI TD 7 7 A KK,
passwd ¥ 7213 yppasswd : /SA U — FDOZH,

last | more : Ef%IC login L 7-We%l % NHIZFER.

BIRE 2.1 BEDTALIZMVICHE77ANETRTERLZZI VL, FLLHDIEICFR L X0,

ANl 2.1

bash-2.03  1s | 774 MR RT.

hoge.rr memo.txt

bash-2.03  1s -1t | 77 4 v BRI .
-rw-r-1— 1 taka taka 317 Nov 20 21:41 memo.txt

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

BIFE 2.2 Unix TET AT L2DREDOKEIBHT L7 74 VIET 4 L7 b Jetc DTN 4L
T3, Jetc DFTmo TIREZTRTDT7 7 ANLEFRE L. 774 /etc/motd DN %
k.
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ANBl 2.2
bash-2.03  1s /etc/mox | Jete/mo* THIE 27 7 A LD K% R,
/etc/modules /etc/modules.conf /etc/motd
/etc/modutils:

Okeep aliases arch om-inst paths setserial

bash-2.03  more /etc/motd ‘ 7 7AWV [etec/motd DINE %R,
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.

NIEEIFICRRINE A v =Y TH 5.

D7 7ANERET 2 ERBIFDO X v £ —L ZEHTE S (root DA)

fIRE 2.3 Unix Tlda<> FiE, 74 L2 F Y /bin, /usr/bin, /sbin, /usr/local/bin 7 ED T
IS N TW 5. /oin D FTr THEZTRTDT7 7 A VA2 FRE L.

AAhBl 2.3

bash-2.03 1ls /bin/r* ‘ /bin/t THE S 7 74 VDO—E xR,
/bin/rbash /bin/readlink /bin/rm /bin/rmdir /bin/run-parts

FRE 2.1 (%)
7 7 A4 )V /etc/hosts, /etc/passud IZMID3FH T H % D> more %V THFR%L I, Unix DA%
ZI L TERZFARTAH LY.

FIRE 2.2 (Debian GNU Linux @&, EKEHE)
7 74 )V /etc/network/interfaces, /etc/init.d/networking IZfI3F VT H 2 FARGE I v,

FIRE 2.3 (FreeBSD D&, ki)

7 74 [etc/rc.conf ITMISEF VT H 2 FNL S v,

BlRE 2.4 MDY 21— PBEHTDAVE2—I oA I =%y b 2R LTOBB>TV50
LoRBIIZiFa~<y P ping ZHW3. A X b www.math.kobe-u.ac.jp P’EEA]BED ping Tl
~Nk.

ANH 2.4

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

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

+ ping T
bash-2.03  ping 10.1.123.1 10.1.123.1 O ping

PING 10.1.123.1 (10.1.123.1): 56 data bytes
BEDZ L, DRI TV,
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2.2

&

~

®

©

10.

11.

12.

13.

BB unix D> )L &5 4 ¥ — emacs

Emacs

emacs 7 7 A V4 : emacs DFLH). Emacs DHEICIE, mule, xemacs 7 E23H 5.
HE: Emacs 1%, I3EAED unix T, BHETA VA P =L EINT0 5 ELREHELZa< v F
TA YA F—)VHARETH %. Windows H D mule ¥ meadow & WHIEL5.

[CTRL {{x] [CTRL}{£] 7 7 4 V4 [RETURN|: 7 7 4 L DFEAHAH
[CTRL [{{x] [CTRL c] : emacs D#T.

[CTRL [#{x] [CTRL 5] : save. 7 7 A V&L =77 3.

DB A—=y VOEawy F. + : Forward, +@ : Backword, +@
: Previous, + i Next. >« 1 | ¥F—TbA—VNVIIBETEETDH 5.

[CTRLH{d] : delete. =Y LD LDO—XF%FF. [CIRLM k]| : A=Y L Xk DITRETOX
TEIHT.

[CTRL\g] : . 4 & THAEA.

[CTRL}j| : ~fTL7~BEHT 2. SHIGLA ¥ 7Y FZABK LT NS,

[CTRL {{SPACE| : =—2 %21} 5. : write to yank buffer. »¥v 7 71Z%>< (copy).
+ yank. Ny 7 7 OHEE S =Y A DWEITE (paste). [CTRLMw] : v—2 %

DN 7LD S A — Y )V E TORHIEZ Ny 7 7 ~ET (copy).

+E] : Undo. 2D, "ffo7 ! #hBL".
[CTRL [{x] [2]: Window % =212 ¥ %. [CTRL|{x][1]: Window Z—~2ic¥ %. [CTRL|{x]

[o] : other window. D74 > F—~K 2.

shell : emacs DEPMPES 2V Z2VELEHITS.
goto-line TH5 . YT/RS” NP v V7T 5. asir 137077 LD D3

b HGEZDRADITERSZASY 5. 2L 21X near line 11: parse error DHHIF 11
THORATL 7 —% 3937,

A asirgui DAMNICIE Emacs AD 2w FER FYBENSOWT W3, 2 & 213, [CTRL£],
[CTRL [H{b| TH—Y VBB T, AJa~y FEHRETES. £ +@ (previous) Tith%
FIT L7z Asir a2y FPANZ L U7ZH 5. Unix fRD Asir TlZ, fep asir T Asir ZEH T2 &,
AU kI %mavr FeX b VERPHAARETS 5.

BIRE 2.5 [02] 1225 100 £ TOMERD L7077 L% si.rr &\ ) AT emacs % T
DIV, ZLTINE Asit Nt AAATEITLAEI L,

sl.rr
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Re = 0%

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

}

print(Re)$

AHB 2.5

bash-2.03 emacs sl.rr & slar £ W) HHITT 7 4 L ZHHE, Save (14 7T).

bash-2.03 asir Asir % FCE).

This is Risa/Asir, Version ...

[0] load("./sl.rr"); ‘ 7 7 AND slar DigidrirAr.

5050 ‘ print(Re) 3% 2 F&m L 7.

WEETOBETIX [RETURN] G5O AN BIR L THE W, DBOETEHEL LV, £ A
TLDWHZRUE, A2 YA T 748742 P TRLED, iRz L. i\iLidewbo /).

MR 2.4 (%)
% D unix ¥ AT LTE TEX B34 YA =L IN T35, emacs & TEX & HWTRDOEHEZ KR

k.
a>0,b0>0DEE ROAEXZIE XK.

a;bz\/%

FIFEGDIROLODIFED L) e L ED.

TEX ~NDANIZFDEED.

\documentclass{jarticle}
\begin{document}

$a >0$, $b>0$ DL &, ROANERZGHE L.
$3 \frac{a+b}{2} \geq \sqrt{ab} $$
FLHEFRRYODIFED LI I L E .,
\end{document}
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BB unix D> )L &5 4 ¥ — emacs

Risa/Asir FUV ¥ ¥ 7Y —: Risa/Asir 74 2D FREDILKIA.

Risa/Asir FY L ¥ ¥ 7Y — : Risa/Asit 74 2D FHREN) T—2a v 1.

Risa/Asir FY L ¥ ¥ 7Y — : Risa/Asit 74 2D FHEENY T —2a v 2
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FEERE

[1] Kernighan, B.W., Pike, R. UNIX 7’1 77 3 v 7Bili. 1984. HAGERIZ 7 A ¥ —HiiRE23H
Fiz.
Unix O 2 /7, Unix ¥ = V2 HFET 2120, MFEDHETH 5 9. Unix DFEA I 1969 4 & \»
DT . Unix (FUIFCHEE, BEL, % ORFETE 6 IS, sk 37z, 1983 4EI2id
AV 7 ANZTREN=7 L —Kh 6 4.2 BSD 289 Y — A SNz, ik TCP/IP OFEEL &
ATED, BHEDA VI =2y b TOLOLNTVRELE L DIERNLETA T4 7IEZ ZHEMTH
2L 0o THLWLT ETIEA, £72 MIT Tl 1980 £ X D, X Window System 23
ZEI N7z, 1990 FRUCTIZ VD | Linux % FreeBSD 72 EDWb ) %3 a > A (1984 FHIZHI®
THiBICTTE 7 80386 LL D CPU & AT A% W5R), 2> DRiAR ICEEHE LOFIRNZ &
AERG unix LT, ZCDANICE D AU BARL =T 4 VIV AT L Lo, $
DY¥RTH Ry P =7 DFBIZZD L) VbW S PC unix ZH\0»TWw»5,
CDOARDFELZIZ Unix DFEFHETH Y, BHEOERE TN TIZVED, ZORPSEL LD
2N EDbDTHA .

[2] Unix * Emacs (mule) IZOWTOFBHELSEHRCL0LH5. Znollo>0TiE, KESA
THADRIZ V72 DZFOIFLBTH S ).
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B3FE EEHOMLHEMS

Risa/Asir DA 70 75 2 v 21230 2 EHCEHEEO A Z i HICEATE 2 ). BED
Taro v SiEoRICHEEOMEICLIZSNTWwE. LT, iEoME2 » 3 FIENE
LTBLZER 0TIV Il oTHORETHS. COHRODNEZE LA LHRET 203 R T
F20DT, EDHZTIRIABDADPEMBLTEBLZLILT, BEE2ADITTIOHEONER
ECHML I EEHLTUIL ., B, B TIE TKSO T2l —¥%%2 70y 27 ¥ TAERNS,
i3z L7,

3.1 CPU, RAM, DISK

AFERE X CPU, RAM, DISK, i LSI, At /12EE & 201 6 2 {5 SEMBER ( NR ) ok
5. ZNSOFEEPFEMICORNSE Z EIFZORDODHNTIE WD, 7077 0%2EL 5 AT, #HERE
DHAHAIZDOVTZENLR DDA XA =P %2 B 5TV 2DIERFETH %.

3.1 FHML L 72, SHRE O ADMTH 5. GHHEKIE X €Y (X 3.3 DEH), CPU (central
processing unit, X 3.2 DEHELZH), B X OAHRIEESRZ DD,

1. CPU XV XD 70T A %FHEMMAABRIETT 5. CPU IFPUHITEHE LMW %2 L <
v TERRE IR,

2. TRTCOMEHZ 0 & 1 THRBIND, 22— THRPLTEREZWRD 2L bHTH 2H
IN6H,0E17£0TQ2MERT) RBEINTHS.

3. AHAFKIIPURREST, “IEA>, B2, 0 22, TARWY OFMHEW, “0o, £713” OmBEE I mE
5 X)) R L TE R,

AEBVITIFFHIOTE D, —ODOFHICIE 2R S i 2B TE 5. 2 8 79 % 1 byte
RS 2ER D 11111111 13 10 EED 255 72D T, A€V O—DoDFHIZIX, 0 225 255 T TDOE
R E 3.

[FREADE| CPU AT XD 707 LRHAARERIATT 5. 7oL A2, 125 100
FTCOMERDDIRDOD TR T I L%2EZ L.

Re = 0%

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

}

print(Re)$

AEVITIE, BB Re, K ITHIBT 2874 KE S OFEESHER I NS, for V=712 L 7 K
121 DN Z 5. RITEA: K<=100 23R D 720> CPU 23HWF L T for V—72IKIF B0 L9
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XY

! (¥) F— % 4k

VA=AV N S0t

10010011

01001111 "
P 13

11110101 Cru At B

[ [ ]

| |

3.1: XY, CPU

WOTVE. ZOEAIINV— 72T 208 IZ 0D T, XEY LD, Re & K DEZFHAAMA, Re +K
ZEHELL, X €Y O Re ~FHREAIROMEZIEMNT 2. K Ofiz 1 8P L TH 5, KITHEM: K<=100
DD LoD CPU 23 L C for W—7%2 R 20 EIRDTWE,. ZOEEIFLV—T%2HKIT
ZFNT DT, XEY LD Re & K D% FEAAA, Re + K ZEIMHE L, X €Y DI Re ~FIH
FEROMZEBNT 2. K Oftiz 1 2T, UFIN2B)IET. REBICV— 72K 725, Re Dfili%
HI$ 2. ©

ZELIOFHIEZTILHELZZE LTS, CPU IE Asit D70 77 LZ2HFETE 21 TR
2\, CPU MR TE 2013, Asir KD EoDF I WEEMEETH S, T2 L E-o0&Ic v, L
D Asir EB%L X II, RA, iR, RLAZ EoiEZ b,

WS (v i) 1 1 L 0 DFITH B, THHIHICHRIA TSNS, HEWEEIZ CPU OffifiIc X
h Z &7 %. Intel Pentium CPU &%, R3000 CPU & 2> PowerPC CPU &2\ 5 A% CPU 2%
%. BifE oW 2 IBM PC 2 ¥ 358 (HAEL) THIH ST 2 D13, Intel 80386 5% CPU TH 5.
ZDORMD CPU BRVEEZD>TED, LTO X ICHEL TE L.

1. 7P L A%EEoRE X5 216 0 8080 CPU.
2. 7L AZEHDKAE ZH 220 @ 8086 CPU.
3. Intel Pentium CPU DEEDHILETH 2 7 F L AZEE DK E X5 232 @ 80386 CPU.

7 RLRAZEMEVIDIE, XEVDOFEHD LD Z2HOHPHITH S, 72 £ 217 B L AZERH 216
DEEX, FHZ 05 210 -1 FTHS.

Intel Pentium DL & H > 2 %, Intel 8080 CPU 13KfS S 2 L —FIFEEL TE D, BETDH
8080 CPU Dy Vili7/ R/ 7 S v V%5 Z EDARETH 5.

2 ViEklE Risa/Asir £ 2 &R0, 2 ERDINITRIT S, 7L 21, TK80 =2 2L —% [1] I
> T2 % Intel 8080 CPU Tl¥, v Y4y 1100 1010 (&, —DORIOHEMEEL 0 45 Z Dy
BDORIZK 5 16 HiD 2 R A AT OFME AR LT, ZOFHICS vy 7L EVI B EL S,
ZDE)BBEONEAERNICIB I LLELTHEZRAATHL LKD) TK80 27077 v
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79 %, TK-80 ZEKBEFEITT 2 L2 2%, w3 VEBICHEBE AR AN LDATRETRETH S ) & kv
THA9). RTOHEMIIRAKNIIETZ D2 VEERRINET L T 5.

FHRBENTECIE 2T 2 EROHFTRIIN TS, K33 (XEV) ZRCAZ L, &K
DRI Z 2 TH A 9. ATV DEETIL, SEITEIHEDEROE DO E O 2 R D 1 HTIC
WIGT 2 EERD. ZOWTIHEBEEZHICAZ ZENTENL, 2 ERTHELED? FL A
W7 72ALTOWEDN? EDXI LT —F%2GATOLEDPZHSZHEPARETH L. 5 10 EED
Risa/Asir FUNV ¥% 72V — ON—FFT 4 A7 DERIZH | iKY ORI o7 r — 7 H
HBoTW3ThHA). ZOM—AKAKPN=FT4 A7 ICHEINLE T —FPa~vy Fo 2 HEHEH
D 1K 1HHICHEL TV,

3.2 EIREBOESE
o

SO L 2R DI, KREDOBE TR\, Asir DFEEZ2T 29 AT, AloTEL LiTE
BLPHARRE LTI I LETINT 5.

NR=yFharea—FoELIE, wbwWws Apple £D 2 2 —% (Macintosh 7% &) &, Intel
D 80 % CPU ### L 72, IBM PC a2 ¥ 37 8 X NEC PC9I8 £ EICKAITE 5.

Z 2 TlE, IBM PC a2 v RFHEICOW TR 2R 212 E® 5. IBM PC 2 v 8 FHEHB
DIHGIC 1%, Intel 8080 (1973 fFUH) 7324 B AL CPU TH % Z80 (1975 fFlH) 2 L 7
WAWABAVE2L—IBH ol HATIE 1980 H£RUH® I NEC 8001, NEC 8801 ¥V — X3%
(7etle. N6 D a ¥y ¥ a—4 13 Microsoft Basic ZBEHEREHT 2 fthic CP/M 80 L\ 9 T4 R~
ARV =T 4 VT AT L (FERY 7 ) BEEARECH o7 S—Y Flara—F il
ZP 7z, IBM (3, 1981 4 Intel 8088 CPU z2#&#k L 72 IBM PC ZHisjic L 7. S 5122 oflfk
ERL7TD, L DA ==L FAUARDO A=Y Frvarva—9 2@ T L Lkl
ZNDBIFEICHE K IBM PC AHBEOHEAETH 5. IBM 13244 CP/M 86 2T 4 A7 AL —F 4 v
7ELT BHLZ»7D, CP/M 2lkGE LT, 7PNV —Ft e B HOT, iR~ A 7
ay 7 b5 MSDOS Offtfa% 9 17 PCDOS % 54T YT I & Eo7%. Z1d Windows
D7ufl MSDOS TH 5. MSDOS 1FZ D &k 9 ZEELNFHE L H D, CP/M 80 I TV HHTH L\,
72 & Z1E MSDOS % Windows TiZ, 7z & 213 command.com A7\ 7 7 A W4 %% FHWTWS,
D7 7ANHTIERY FOBAD, 3 XFER7 7 ANVDERE2HobT. 7L 21, .com ¥ .exe
FETAREEAD 7 7 4L, .htn 1 HTML 774V, .c i3 C BED 774NV THSB. 2D 3 LT
ZILR T LIPS MSDOS TIE 7 7 A V4% 8 X7 Fy F 3 XFTHOHHLT. Thdvbdps 83
EATHs. 2D 83AUE CP/M 80 ICHIHKT 5. BIfETY, a~vr F7u v 7 raiEddiusl, 2
D MSDOS Dawy FEWAWAE) ZEDHRETH Y, FH (T) R EBHEDV .

X, Asir 1 MSDOS DK@ TH % Windows THEIET 528, unix AL —F 4 VI T AT A
ETRFEEINTWS. unix ARV —F 4 V7Y 27 LDFERIZEMET 253, 1990 ER20I1E LD,
Linux *® FreeBSD 7 EDWwb % 7 Y — D unix 7% IBM PC A Macintosh T Ic B 7E
T2, ZDOXIH 7% uix &, BECEHAINTED, ARV —T 4 VIY AT LEHLDY — AR
BHEN T3, Asir 122D KD %7 Y —D unix D22 D FreeBSD T I T3, 7V —0D
unix (&, 4 ¥ ¥ —F v P2 o RO E L TASICHESAEETH S, ©
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3.3 2 E# & 16 EH

FHEBEOWZ 2EBIZ 2 R TH D, ZNSICHWT B, PUHIREEL & SE T R T OIS T .
INEFICRIEICB W TR L T 02, fEORETH A ).

2 EHT 8 HTDIEHZ 1 byte & L&, X E VY IZKEHIC 1 byte DIEMZKNTE 2. 2:EHIZ 0
L1 D200 EHOCTRZERIT S, 2ERE 10 EBROMEELUTOEED .

0000 | O
0001 | 1
0010 | 2
0011 | 3
0100 | 4
0101 | 5
0110 | 6
0111 | 7
1000 | 8
Unlpn_1- - ag, a; € {0,1} % 2FRD 2K Z 10#EHTHL DT &,
Za;ﬂk
k=0

WE LW, 728 203, 23850 1101 1%, 23 + 22 420 1I25E LW,
2 MEE A EL DRV EL L THEZOT, R D ISEE 16 ERZE S 2 L 5%\». 16 #EE 2 HiHs
2 MEFL 8 MR T 2 D CHE DM TH 5. 16 EETIX

0,1,2,3,4,56,7,8,9,A,B,C,D,E,F

E 16D EEZHWTHEEZH O OT. A D 10EKD 10, B 2% 10 EHD 11, C 23 10 #EHD 12, D
108D 13, E 235 10 5D 14, F 23 10 £ D 15 ICMIN T 5. L7223> T, 238, 16 %, 10
EBDWNIBIZAT DX )12k 5.

0000 | 0| O 10000 | 10 | 16
0oor | 1|1 10001 | 11 | 17
0010 | 2 | 2 10010 | 12 | 18
0011 | 3 | 3 10011 | 13 | 19
0100 | 4 | 4 10100 | 14 | 20
0101 | 5 | 5 10101 | 15 | 21
0110 | 6 | 6 10110 | 16 | 22
0111 | 71 7 10111 | 17 | 23
1000 | 8 | 8 11000 | 18 | 24
10019 | 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




3.4. FROME 41

16 #EHIZ 0x P H 22 TRTIEDS W, FH A DS F 2/NIXFTECIEDS W, 22K
0x1E, Oxle, 1EH, 1leH 13T X T 16 #8D 1E 2ET. anan_1---ag, a; € {0,1,...,F} 2 5FRD
16 R % 10 ERTHO DT L,

WCELW., 7270 a; DY 0xA DEEIZ 10,0, DP0xB DL &3 11, HEMIRT 5. 28R E 16 K
DHEDEHIBRGTH A ).

RIRE 3.1 XD 16 EHEZ 10 EHL, 2 EHTE . 0xFF, 0x100, 0xFFFF, 0x10000, 0x81.
IR 3.2 16 M TER LS Z L xilA k.

R HIRMT D 2 RO RBIL Tw B 2 E2FET 0L L TRDFEEZ LS THADZDIF
BLLAWTHA). 27 F pari(sqrt,n) 25 & n OVt Z2fEE L BETIHHETE 3.
FHLCIR, BIBIPY= 27D eval B L setprec 7 H X.

BIRE 3.1 2+ V3 & —n OEME Asic THEL THLS L.

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

L_ o RZ2ELT 2 L 24+ V3 IZE L WIZT R, SERIN 2 BEE BTl 2 o & 9 o isEsg:

3

29—
C%.

Asir TERZEBHMICA Y —2EEB VG2 DEEL 72D T 2%, peek & poke &) B DV T
5. ZNSDEBEGS EXEVIZEDPEMNINTOIRTFE2BIETE LS. Zns DBz T
11 mae ALK

3.4 EBEXRODMRE

1. 1205 100 FTCOHERT 70T I7L6%28FICLTC, 155 100 FTOHFHAICH 2 HEZEET
TR T T LA LR E 0.

2. 0x100, 0x200, 0x300, 0x400 % Z L2410 HEFUC B L4 X\,

3. (Windows D &)
AY—bF = TR ITH - T7eYY 5 avry 7Ry 7 b (MSDOS 7Ry 7 h)
Tavy F7’avy 7 &b B debug E ANJILTAH LI . debug 23326 1235, 72L& 208
d 100 EAJIT 3 & 100H FHi 6D X €Y ODNEZE 16 #EHTHANS. FEL (IS EH 2]
ZHTH 507,
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%3

=7

B

AR DAL 2

[878] setprec(5000) ;

2003

[879] eval(epi);

3.1415926! 979 46264338327950! 4197169399375105820974944592307816406286208
998628034825342117067982148086513282306647093844609550568223172535940812848111745
028410270193852110555964462: 303819644 1097 4461284756482337867831
65271201909145648566923460348610454326648213393607260249141273724587006606315588
17488152092096282925409171536436789259036001133053054882046652138414695194151160
94330572703657595919530921861173819326117931051185480744623799627495673518857527
24891227938183011949129833673362440656643086021394946395224737190702179860943702
770539217176293176752384674818467669405132000568127 1. ) 78577134275778960
91736371787214684409012249534301465495853710507922796892589235420199561121290219
60864034418159813629774771309960518707211349999998372978049951059731732816096318

5950244594553 )830264 0 3446850 6193118817101000313783875288658753320
83814206171776691473035982634904287554687311595628638823537875937519577818577805
321712268066130019278766111959092164201! 720101 153381827

96823030195203530185296899577362259941389124972177528347913151557485724245415069
59508295331168617278558890750983817546374649393192550604009277016711390098488240
12858361603563707660104710181942955596198946767837449448255379774726847104047534
64620804668425906949129331367702898915210475216205696602405803815019351125338243
00355876402474964732639141992726042699227967823547816360093417216412199245863150
30286182974555706749: 05494 7210797509302955321165344987202755
96023648066549911988183479775356636980742654252786255181841757467289097777279380
00816470600161452491921732172147723501414419735685481613611573526521334757418494
68438523323907394143334547762416862518983569485562099219222184272550254256887671
79049460165346680498862723279178608578438382796797668145410095388378636095068006
422512520511739: 0841284886 560424196! 0: 106611863067442786220391949
45047123713786960956364371917287467764657573962413890865832645995813390478027590
09946576407895126946839835259570982582262052248940772671947826848260147699090264
01363944374553050682034962524517493996514314298091906592509372216964615157098583
874105978859597729754989301617539284681 42774155991855925245953959431
04997252468084598727364469584865383673622262609912460805124388439045124413654976

2780797715691435997700129616089441694 35342207 58! 1584560285
0601684273945226746767: 13852254 4 727 116354886230577456498
03559363456817432411251507606947945109659609402522887971089314566913686722874894
0560101 1792868092087476091782: 7149096759852613655497818931297848

21682998948722658804857564014270477555132379641451523746234364542858444795265867
82105114135473573952311342716610213596953623144295248493718711014576540359027993
44037420073105785390621983874478084784896833214457138687519435064302184531910484
81005370614680674919278191197939952061419663428754440643745123718192179998391015
91956181467514269123974894090718649423196156794520809514655022523160388193014209
3762137 7870830390697920773467221 15014215030680384477345492
02605414665925201497442850732518666002132434088190710486331734649651453905796268
56100550810665879699816357473638405257145910289706414011097120628043903975951567
71577004203378699360072305587631763594218731251471205329281918261861258673215791
98414848829164470609575270695722091756711672291098169091528017350671274858322287
18352093539657251210835791513698820914442100675103346711031412671113699086585163
98315019701651511685171437657618351556508849099898599823873455283316355076479185
3589 61854 21329330898570642046752569070915481416549859461637180270981994309
92448895757128289059232332609729971208443357326548938239119325974636673058360414
28138830320382490375898524374417029132765618093773444030707469211201913020330380
19762110110044929321516084244485963766983895228684783123552658213144957685726243
34418930396864262434107732269780280731891544110104468232527162010526522721116603
96665573092547110557853763466820653109896526918620564769312570586356620185581007
29360659876486117910453348850346113657686753249441668039626579787718556084552965
41266540853061434443185867697514566140680070023787765913440171274947042056223053
89945613140711270004078547 69939081454664 )7972708266830634328587
358089330657574067954571637752542021149557615814002501262285941302164716550979259
23099079654737612551765675135751782966645477917450112996148903046399471329621073
40437518957359614589019389713111790429782856475032031986915140287080859904801094
12147221317947647772622414254854540332157185306142288137585043063321751829798662
23717215916077166925474873898665494945011465406284336639379003976926567214638530
67360965712091807638327166416274888800786925602902284721040317211860820419000422
96617119637792133757511495950156604963186294726547364252308177036751590673502350
7283540567040386743513622224771589150495309844 1963408780769 993978054193
41447377441842631298608099888687413260472156951623

[880]

Risa/Asir FUV ¥¥ 7Y — : 7 OELUE.
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FEERE

[1]

3]

[4]

hill IR, 515! TK-80. 7 A2 ¥ —HJE, 2000.

TK-80 ® Windows HHZ I 2L =¥ WT03,. 2O I 2L —F 238 DE A D LEMEE-
TEALLDEL)I A A= D3O 0 5. 8080 CPU % 8086 CPU DEEMGEEDHLfRE% 3 5121k
TK-80 ® 70177 v 7 th, Windows (XP LT, Windows 7 DIfiE Windows XP kA=
Y —XPE—F —z2Hw3 L Xw) D MSDOS 712 7 kT debug % H\W» itz 7a 75
LELTHLDEETTOT S (FH (T)).

HEHBEEN, 13U @ CHtdr 8086, 7 A ¥ — A, 1987.

debug Z 272 8086 v~ ViE7 0 /7 SV JICIEZOARDVBED TH S. 8086 D VEET
7077 LEENTYH, Intel Pentium (& L7 AR 2>> Windows 13 MSDOS 12 _EA7 A7 D
TZDEFEMET 20D L v (FH (T)). BARAICIDARIF PCISOL AT ICHIT 5D
T, 6.9 OF &2 HTHEIE, AT A CIZEIEL 2w, AT ATl

MOV AL,3
0UT 61,AL

TEBTS. FTxIED DI, AL LY RAZIZ 0 Z20THLU 2 & 22U kv, Windows 2000
P XP Tk, "= FY7Z72EERETI20RFINTLR0DT, ERLED5FIZ TR,
FreeDOS % AF L (google THZR), FreeDOS % CD N7 A 7% 6 ##d % & MSDOS Hifd
FreeDOS DSEE/ T2 DT, 25 6 TlIHEEEE 5. BULED FreeDOS Z/N— KT 4 A7~
AVAL=NL &I ETBE, Windows ZIHLTL F 9 fEHRED H % D THE. VMware D
Kie> v 2L ONEEES ).

FILER, CP/M 80 OHFL T4k, 1988.
N=YFNavEa—FDELEDVE I E, CP/M 8 DY 7 FTOWTEEL .

IBM PC DJEHIZD T, Wikipedia @ “IBM PC” DIEZ KL X.
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3.2: CPU (Pentium III)

3.3: AEY— (256MB DIMM)

ESPEAARESS
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$4F Risa/Asir A

4.1 Risa/Asir TE<EWIOJ I L

AKEDY L Lo lE TR, BRBEOBRETHNINT WS BASIC O 7/v /7 2 v 7% 0
EEBORBRLZH E, ZORDHRICIZFV>TWL ZEH %0 o7, BASIC ZWA WAL H %
23, (1) 1%, (2) RARMAL, (3) goto L, b6, v V&ML & < Td “GHAMK L 137
D EWVI) A A= % B BRBERFO 720 DFIIC I3 IRED SiED—~D>TH 5 9. Risa/Asir D1 —

PR, C TRk O X DISL I N FEETH 508, ZNOIEBEOFIRETED K 9 105
IEINZDOPEIHBR LR SHHTINE, 29 ThvDtid, RELEVDYDH L. EANDESR
HBH 9 Ev) NE, RSN SETEIPN TV LI D, HEOHEETED L) ILHTINED
PEDLPOTVREVEWIT R, 7ur 7 LEThoXEYVHHORTZFICE L) I ETE
2 X9 ickhiuR, itEEOEANDOBEIZME L L TH 2. Aifi T RO A DN & 2 50
DWVTHHALZZDIEH>RIZZD “7u 77 WETHhO X B VHEHOETFZ2TFICE 2 X9 ITHETE S
I L) ZEERIIRCEBVEIEEDO 70 /7 2 72 LTZLLWHSTH D,

ROOLD LR OHHETIROTL o720, TOFRIBZLZALZA LD ETHA 9. LI Risa/Asir
THEWwW7a I sE2E NCTALS.

COPZLIFBATD LI I for XEHWS.

BIRE 4.1 [02]

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

ZITLTAHABI V. 20707 F Lidprint(K) Z K Ofiz 1 56 5 £TEZ L0356 5 MFETT 5.

AHB 4.1

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

a b W N -

[348] ©
[349]

BIRE 4.2 [02] 145 100 FTOBDHZRDZT0 7T L



46 % 4% Risa/Asir A"

S = 0;

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

}

print(S);

F703

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

main();

EFRITLTCARZIV. TN6DOHEEZEVTHSL 774V a.rr ZERL T, load("./a.rr"); T
00— F¥ETT 5 L X\ (unix D). Windows DA/, 7077 L% 7 74 Vh SinAtriid
“T7A40N = I Z2Hv5.

(82| WU 7027 L% BASIC Tl EMTFO X1k 3.

10 S =0

20 for K=1 to 100
30 S = S+4K

40 next K

50 print S

St 5 L EiTid if XEHVE. RO, b, ¢ I8z y b T2 L 2 5B 22 +bos+c=0
DIFEDERUEZ KD 5. 7k 0i IZEHHA V-1 TH 3

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




4.1. Risa/Asir TEHL W71 7 I A 47

BB (-3)V2 E% e EMVIEREBICEIT 2 AARBIEI R . BITTHET 2 06EH2H 5.
FMAIZ2 §270ICbb L aEBZF EOTES.

AL ROk il

== 0L L\p? X==1 (X=17»7)

= | D &L RWLD? X !=1 (X#127)

! ThW (RE) (X==1) (X#17)

&& D X <1) && (X > -2) (X<12DX>-277)
[ EdBs E>D Il X<-2) (X>1F7EFIX<=2D27)

BDIDIT, D7 & CFERR ODEREEEFLTEL. ROKRTIE, T T H (True) 2, F T %
(False) 237 .

(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

E Asir Tl % 0, HEZ 0 THRWETEIL TL L, % false, H% true EHWTH L\,
7o 213,

if (DA
print("hello");

Yelse{
print("bye");

1% hello ZH 1T 5.
SAHWi 2 D> T2 TARLTh kv, 2E 213

A1l 0 ag 1
31 FAbLE (T) £4%.

fRE 4.1 RXRDO78 275 LT hello I l[alFRR X 43 H?

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

b )T LAt L SR DMEFHAZFIHL &£ 9. HrRT “SRtlbEzFFo” L) BillTch s, BT
HIUXME 1, BTHIUIME 0 Z2FFD. 7 21F X=1; A = X==1); ZFETT5L, AT 1MUAZIN
5. bR X==1 DEZHP5THD. ) —DOHIZZEFLLE X=1; A= (X>1) || X<1); T
AW ODMUAZING. X > 1 DfEIF0,X < 1 DfED 0,0 || 0 DfIZ 0 X5 THS. Lo
T, 2+ (X >3) |l (X<=1)); AEWERFEIFINS.



48 % 4% Risa/Asir A"

4.1: X E) OXfiE

BIRE 4.3 1 2°5 20 FTOHRB N IOV TZD 2 BOWH - OMERD2Z 707 1%2HE,
FBICHEETED L I ITFETIN TR0 XEY £ CPU OfETZHDLE LTHHL X\, 7
s LI TDEBY. BED® BASIC ® 7075 4 H8#, 3T 5.

Asir i) BASIC fix
S5=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 13 17299975731542641/10838475198270720 2 5& A #RY. %, /B X 2 I LIEIC
BETITIE & ZITHEL deval(S) (S @ 64bit VEEVNBUREANDZLEHL) £ 7213 eval (Sxexp(0))
(S DIEEIBEFE/ N BA~DEW) 2\ 2%, —J7 BASIC (72 & 213 16bit ik UBASIC) 1%
1.5961632439130233163 ZJRY. I DEWIF Asir ZOBTIRTEZEIEL TV 2D L T,
basic TlF 1/ N*N) ZiELUVMNIUIC R B L TEHRLTWAE I LTk 5.

[FREADE | FBHIHAMT YD £ ) IKFTENTL 300 AT Y L CPU O TRHRDE L
THH 2L EICRKHELRFAVMEIUTOEED.

1. 7077 506 XV IEMINTE Y, 2%k CPU IMHICHAH L THFEITLTw5, HE: 2
DAV ZIEA v TV IBZOEEEZ LTS A vy 7V ZIE7u s 7 L%z HIC
FAIZ L, CPU DETHREARICERLL TEITLTVS, (FLEIIEIOEVIITILEL
ShLwuhrd)

2.8 LN LEWIHIARIDDVXEY) OFHEPHERI N, ZONEL 7T T 7 LDFETITE bR
iz %% L2l Tw 5.

FH: 3L 8=0 DFATT, ATV D S LI ZHIDDWIFIRICH 0 (Xr) PMEHEns. (K41 %
HX)

for X DIRHDT, ATV DN &) ZETO DV 7HIHICE 1 BRI 5.

X8 = Ss+1/(NkN) Tl 1/(N*N) 7% CPU TEHEINTZDOFER E S DBIEDAE 0 3 CPU Tl
HINATY siZEME s OfEIFHEFT I NS,

DU, g, Q



42. TNy H 49
4.2 FTINYH
FrhL 7 —%2RI LGS Asir 37y Z7E—FiIZidwh, 7ar 7’ +»
(debug)
WKED D, TNy TE—=F2 6k} 5120F quit Z AT K.

(debug) quit

FITh Lo — 2L LA, FITOMGIZARETH 208, HEEDZ I —DFENE Loz —Y
EBROXEERNLTCTNY TE—FICADZLD, 27 —ICBII2EROEZSHTE, TNy JI
LT B T EDTE B, BEOMHEIZ

(debug) print ZH#

TERITES.
list 2=V F2HAWVRELI—2BI LYo /0l 702FR LT N3O THEATH S

(debug) list

4.3 FABOER

Risa/Asir TIZW O OUHEZBHE LTO L FLEDITTE I ENTE S, B

def BI#A O {
BIE D T 5 ALBH

B5WATELRT 5. ZHEBIEAICZDTHE 2 EIRL TR 2720 THREDI T2 SH 5I1TFBT
DEICANT 20EDD 5.

Bgt O

7l ZED clcBERy P2 E 2 AR 22 4+ br + ¢ = 0 DIREDEREZ KD 2 7075 4
WBERDEIICLTHEEELTELEDZ L. B0V 7L Th c l3EHB, CITHIGELTw3.
@i FBEHLL V-1=i TH 3.



50 % 4% Risa/Asir A"

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

}
quad();

Fo7u 5 LT AEE B, COEEVEVEEET2DIRMEETH L. 2D LI RFFICIE B, ¢ 2H
BOBIHET D E L.

def quad2(B,C) {

D = B~2-4x%C;

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/21);

}

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

B, C Z % quad2 DI (argument) & k5. 7 & 2 1E, quad2(1.0,3.0); 2FEfTT 5 &, BB

IZ 1.0, Z# c 12 3.0 MUAZINT, B quad2 235731 5. LoBIDEAICIEb=1.0,¢=3.08

FOb=20,c=50BL0b=30c=1.2D3@EHD 2 KABREMROTL2ZEILAD
TRTT IV AL 0B ERERD LD, ZD—DIF,

PRI (33 &

ThH5 B0 I EICED A2 I FIE RN =TI LCRE L X CUBd 5 2 L
DHEE L 72 %, BIBUCOWTIE, H S HE TS O LHHT 2. LV I L 2L DI, ZOBRB TR
FIABE SISOV TIEH ZBREIAEL T3 e, 7l 7 Iy 7RRichs 8. 82 it &
WWTHAH).
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4.4 BEXRODRMRE
1. A=Y FOERED ¢ & ; OEEOENEFHL 2 X\,

2. BI#L deval D) (X127 print(deval(1/3+1/4))$ B X print(1/3+1/4)$ DHIJI
ZHlE LTHMIL RS,

3. B2on7 a,b,c ITNLTHER ax? +bx+c=0 2 7077 L 2ED) 23 0.
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FEERE

[1] Z5HE, 1711, F¥F: Risa/Asir #'4 F7'v 7 SEG K, ISBN4-87243-076-X.

Risa/Asir D57 A3, Risa/Asir DFAFEDHERICOWTOFRILL H DB L L S,

(2] B BHRAREOART, Rokko Lectures in Mathematics, 9, 2000. ISBN 4-907719-09-4.

http://www.math.kobe-u.ac.jp/Asir/ca.pdf 7°5, PDF 7 7 4 W ZHUSTE 5.
http://www.openxm.org £ ) openxm DY —RAa—F%2¥7vu—F§3L F4L27FY
OpenXM/doc/compalg 122 DAD TeX VY —AWH 5.

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

HAFERIZY A v Atkh 6, “HEHHEEE" L) EATHRES TV 5. BLE, RN, (%
5 l%) B8, 20 GCD, W2 BT 2 713 X A2 » CAHID DFEIlIcEF 1T
W5 TNTY ZALETTEL ZDIEHEITOWTHRD L 2AD% 0.

KB R % 57290 D Berlekamp DO 7L Y XA LIZOWTIE, ISR, Mg — &5 L8
FORBL (7)) L2 SEITHLEVNTHAS ).
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BoE HliEEE

5.1 FHEHIETEHEDIEL

7075 NI T DX ) SN LRV BE L Do DX EHAGLETE IR . BARNZH
HOBNER DD & % S IA.

1. for (WIMIREE; M T&M; V—7EBOER) { V—7WTHEITT2a<>v 4 1
2. if (&) { S&MEBHALT 5 L ZICF T T 5 a < Y }

3. if (M) { FEPHNIT 2 L E2ICFETT 5 a v Y}
else { MUV L v E ZICETTra~v> Mol }

4. while (5:fF) { &MEDHOIT 3 L EICHETT 2 a~< v Ml
5. do { a2~ 4l } while (5&fF) KB ALINBRY do NDa~= v Pz IKT.

6. break; break 13 ¥R L Z T 2L —7DhEp2E6ROETDOICH NS, XROHDOH] 5.5 %
ZH.

ETa<y PP 2 1 fHloanL Eid { } ZEEL TR, L2,
if (A) { print("yes!"); %} [
if (A) print("yes!"); EHEVTE.

5.2 775 LH
Houora s ax25EAED Enlkhdrztocyursivrso bERHEZD.

Bl 5.1 FTRIAHEZHIFATRT T L05.
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7 74 W% condl.rr FEDT0 77 M3H7% 6 Z 5N " DDHDAI
EEEHNITE v 7 0TH D, BEDEIE
1: def main(A,B) { ELTH A B Z2oiAiAt. 2, 3fTHTHIEE
2: print (A+B); ZEAHELTHNT S, { &} DIALLDR
3: print("A kakeru B=",0); O ED7-F D) DRITH 5. EfTIZEHRTORIEK
4: print (A*B); main() WKHEFZ VN TEHMEiTIuX kv, F&
5: %} FAYTryrEwd) ZLTho)TH
6: end$ WTWSZ IR,
FEATHI

728, condl.rr DU — FRRKT 355 1F,
load("./condl.rr"); & ANT 3. Win-
dows Tl& “7 740 — B 2Tk
AT,

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

943

A kakeru B=38700

JER 5.1 cfep/Asir ZRHL T 254, ZOFIERD X HICATEICAT LET L 032
%9.

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

}

main(43,900)$

DT OFICHRRTSH 5. FEERIC Mac THEEZP 2 L ZOHEEZH T NGB WL ADBE L
Fo k) icmsaEisnzkEinkl.

HE,asir FUIMIHANLTH S 70774513 end$ T2k end; DPRBIZHNTDHBZ5EHD
%03,
cfep/asir TIZZ D end ZHWVTIEWIT AV, end FERI VTV DEIEMATHD, FEiTdh s L
GHRAPORR BT THINE LS. (0, fTHICH 2 205 OMAIEABINICHIRT 2 X9 1ck->
T3

LAY T XA MLT 4% (emacs %) Tcondl.rr Z7- L ZIEH—LT 4 L7 FVITHERK
LTEWVT,

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

ZANBICAN L TEITLTD Lw.

ffl 5.2 XIZ if 22> TH L.
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VA ® B/ N

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

C=A;
Yelse{
C=B;
}
print(C);
}
HIJRER

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

57

main(A,B) (& A & B ZHIEL TREVWHZANT 2. XD X ) ICHWOBEDRYHE LT, K&
WHZRLTH X, §ELCIE, 8 ETHIHT 523, print & return (339 . print [JH[HNICEZ H]
Jill 4% DA LT, return ZBAEDOfEZ KT @) E 2 FFD. return OEDNMANCHIM I 115 D%, T
THHAL T2 L) ; DREIFEFHITH %

rar s h

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

C=A;
Yelsed{
C=B;
}
return(C) ;
}
H IR

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

main DH EIC ; (RIanvy) 227 TR fE
ZARIT 2 X HICL TR I EICHER. 3o
nryoffbhic $ zHV2 L EOEz 7
VL&,

FTF A vTvh) ofthicdbsz21 k9.
if ¥ for ZHWS L &L, SEAPT VLI I
AVTFYV I EBIRIRNETHS. Lz,
ED7Ta s s hE

def main(A,B){if (A>
B){C=A;}else{
C=B;}return(C);}

DEHITELTH L OPFAIZ L W,

/¥ L ox/ THIENLTHDTEIAVITHY, Ry 7L EAEINRL. 0T aelk
TR SN2 EHL, define XTHESLTEL L kv, 2L Z21F, #define AAA 10 EFHWTHL
ECUT AMADHSDLNE ETRTI0 TEBEPZAOLNS. ZOESIZIX, 7ur 7500 — i
KBIhbNSDT, AMA=10 £ T2 X D EITHEDORTHATH 5.

7B, 20T, OO a7 T A EDIEED - D12, BIBAIC main & 7223, AKEIE 4
ELTldmax 2R EOMBENBICBIR L 2 4R 2 W2 D0EE Lo,
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$ll 5.3 RIZ for ZHOTHEYELZR->THAL).

VA= R A A EO7Tar s 0E S0 k2 ZatET 3 7n s
TLTHA.
/* cond3.rr */ o n
dof main() { i ?.1 [05] > k* DEEZn=14%&D
Result = 0; 100 (X L TN
for (K = 1; K<= 10; K++) {
Result = Result + K72;
}
print (Result);
}
FE71

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

Bl 5.4 Lo7ar 7 LTIE, Yk DFIEZVAILA R p IR L THET20IC0EWE Fr s

T LoEFSMMA B E VTR, ZOMERIEBEBDGIEE V) o2 LIk TE 5. B
BEZDGIEITOWTIE 8ETHEL (ikimd 5723, COBNCBIL TE T OB THa TIFRIRETH 5 ).

7a s n K775 MYk ZEET 3 7a s
TLTHS.
/* cond3a.rr */ N OFEBEOMEIE, HlD &L 9 I main DRIZE Z
def main(N) { T kv,
Result = 0;

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

print (Result);

eS|

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

Bl 5.5 2FD 717 7 LlZ break I & B for L— 705 DREH DA
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VAT B/ N .
o777 s 2 X5 2?2 — 892 — 990 =
(x —99)(z +10) DEEEZ DL 5ADEL
def main() { WAL, o s
for (Kee990: X<<990: Xit) { R (U7 D IER) T 77 5 THB.
== ; = ; X++
ot ’ ’ S0, 2 OEEIEFICEZ T, HfaR% IR

1 (X72-89+X-990 == 0) { AT HRNTO S, 10 BER I

print(X); FfriC, break 2 FTCfor L— 7% KT H
} break; LC7ur o013 5%.
}
}
main()$

Bl 5.6 >XD 0T LIMOOENE - DITH IO

VAR AN BDBELZODHTT T 7 4y 7 XA%FELHIC
Liobt L —=vr% Eo7urs 7003 -
/* cond4.m */ )0, Mo ADEL TSI LTHS.
load("glib3.rr"); glib_window Tl&, 7’7 74y 7 &R T 2
def main0() { BZDOFEE LTS, 515D 0,0,1,1 13 J&
glib_open(); B2 (0,0) ZHEiE O /e ki, FEEL (1,1) %o
glib_window(0,0,1,1); APFICELEVIBERTHS. glib THES
glib_putpixel(0.8,0.5); BB DWW TIE, AFRD 5.3 fio a2 S,
glib_line(0,0,1,0.5);
glib_line(0,0,1,1);
}

FEE 5.2 H\oasir OV L0 S5 LTI, glib3ar T4 glib 20— FLTW3EALH 3.
cfep/asir ZFIH L T 28410%, #4473 load("glib"); % load("glib3.rr"); NEE#Z 5 L.
%7 glib flush(); % main BABORBZDOITICMZ 5 Z L.

5l 5.7 OFIZ, V57 4y ZHHT for D#|E 2 A TAHLS.

TarI L EETTBICE, a—FLidbt,
main(); EANTS. o707 T LIEED
BABBEEL ko T B EZHiL.

K = K+8 13K += 8 L H WL APEETH 3.

/* condb5.rr */
load("glib3.rr")$
def main() {
glib_open();
glib_window(0,0,100,100) ;
for (K=1; K<=100; K = K+8) {
glib_1ine(0,0,70,K);
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Bl 5.8 Kk 77 7 B> IFTEL S0 T4,

T L EFEGTTIHINE, n—=FL7dbt,
main(); EANTB. 270 rI L3

/* cond7.rr */

load("glib3.rr")$ sin 5x + a sin 2z
def main() {
for (A=0.0; A<=2; A += 0.8) { D77 7% a=0,08,1.6 2Tl 7
plot (sin(5%x)+A*sin(2%*x), 7L THB.

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

Bl 5.9 XOBED S IZLHAT—5 2. ZDHEfHEE LT subst HAAABIBZFTL & 9.

ZHEFIC (z+1)2 2T 5. subst(F,x,N)
& F OO IEREE x (INCE) 12BN D
fiZRAT 5. G=subst (F,x,x+1); Tl x IZ
x+1 ZfUAL T 2. B FET USSR D 2
RS (2+2)3 %5 T5. subst(F,x,2);
Tl x 22 Z#RAL TV 3. 33 ZDIET7
WL 27 EHHIENT w3, asir TlEH
HROBDO LI IRALRD, WARHFE L 72D
TE 5.

[1817] F = (x+1)"3;

X" 3+3%x72+3*%x+1

[1817] G=subst(F,x,x+1);
X" 3+6%x"2+12%x+8

[1818] fctr(G);

[[1,1]1, [x+2,3]]

[1819] subst(F,x,2);

27

asir TIEZDEIHIWLEAT =52 Z 5. Znid C i Java, Basic L DORELENTH 5.

il 5.10 Taylor EFIZEI%%E L HATIERIT %2 51 TH 5. n RD Taylor EHD 77 7 %#i 7'n
77 L%FH T, Taylor RN S & ORIFUCHUR L T BRFEBIZK L TA L), 20774 T
\& Taylor BHOZIEHAFIR D asivr OLHEAGHEEEZHOTH EHTWV 2,
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/* taylor.rr x/
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)"I*xx~ (2*%I+1) /fac(2xI+1);
}
print("sin(x) @ Taylor &
Bl :",0);
print (2*N+1,0);
print(" XETIE ");
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));
}
glib_flush();
}
print ("Type in, for example,

taylor(2);taylor(4);")$

61

taylor(N); EANT 2 E, 2D T T LI

sin x
DT A 7 — &b
) e . x2n+1
ST = Z(—l) m
n=0

Z oxN+1 RFEFTEFEL T, 77 7%4#6<.
7o & 21 taylor(4); EAHNLTHED.
subst(F,x,K) & s\ F othd x 2 H K T
EEMWZ AR ZRT. 287077600 x
S TEALEBDO/NLT. RCFTAT L EnE

>

91z,

EE 5.3 ZD7® cfep/asir HOATIbEIHL TE <.

load("glib3.rr")$
def taylor(N) {

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

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

glib_flush();

glib_open(); glib_window(-5,-2,5,2);
F=F+ (-1) " Ixx"~(2*xI+1)/fac(2*I+1);
print("sin(x) @ Taylor MR :",0);
glib_line(0,-5,0,5);
for (K=-5; K<=5; K = K+0.03) glib_putpixel(K,subst(F,x,K));

glib_clear(); F = 0;

print (2#N+1,0); print(" XETIE ");

print(F);

}
taylor(4);
MIRE 5.2 1. =27/ T, subst BABOMEEZFARL .
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2. INBDEEE Z I TICIZ ED & ) BB H 2 BB L 72 X\, asir-contrib D=7 )L
bEET L.

Bl 5.11 Fourier EBIZEI% %2 = MBI TIERIT 2 /51ETH 5. n RD Fourier JBFHD 77 7 Z i<
7'u 77 LaEWT, Fourier BRI S & DREIBUCINE L T T2 EE L CA X 9. Fourier JEEH
%, JPEG RO Bz T\ 3.

BREZO7U VT LTIE asit OXDOUIEERE % H\> T, Fourier b EIHHL TWw 5. sin(x) @
x Z/INXF (BHAZER) L LT, XoF N s,

BY%L f(z) D Fourier FERHIZ

load("glib3.rr")$ 1 > >
—ag + Gp, COSNT + b, sin nzx,
def fourier(N) { 2" nz::l ! ; !

glib_open();

glib_window(-5,-5,5,5); ay = L f(z) cosnzdzx, b, = L/ f(z) sinnzdx
glib_clear(); e T
F=0; Lk s.
for (I=1: I<=N; I++) { fourier(N); EANT R L, 2O 0T LI
F=F+(-1) " (I+1)*sin(I*x)/I; .

}
F = 2xF; @ Fourier JEBH
print ("x @ Fourier J& 0o sin(na)

B :v,0); =2y (F1)"——r
print(N,0); ; !
print (" XETIE "); ZNRETRIELT, 777 7 %H#i{. deval(F)
glib_line(-5,0,5,0); & F % double (f5KiEZH/NE) D
glib_line(0,-5,0,5); WEECHMEFIS T 5. subst(F,x,K) T

glib_line(deval(-@pi),deval(-@pi)|, |¥ 2*sin(0.5)-sin(1.0) HA7zVARRICEH
deval(-@pi),deval(@pi))|; INBXIFHDT, deval I &L 5 FHIiDHET
glib_line(deval(@pi) ,deval(-@pi),| & %.
deval(@pi),deval(@pi));| RZEIOHWTEDML TEL ERDXHITHRD.
print (F);
for (K=-5; K<=5; K = K+0.03) {
glib_putpixel(
K,deval (subst (F,x,K)));

X=K; Y=subst(F,x,K); Y=deval(Y);
glib_putpixel(X,Y);

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

fll 5.12 KIC for ® 2 EBL—T2E>TH LY.

for DT for ZANSE I LB TES. TN —7DHTI,I BEDXHICENT % print
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LTERIVLTAHLT.

def main() {

}

for (I=1; I<=3; I++) {
for(J=1;J<=4;J++) {
print([I,J]1);

(1,11,01,2],01,3],[1,4],
[2,11,[2,2],[2,3],[2,4],
[3)1] b [3,2] 3 [3,3] b [3’4]

LIASNG (av ek o A TRTEND).

7rar s L

/* cond6.m */
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(" >>>n) ;

FlZ L ATI, JOEBE)ED>Tw>
TV DR TR .

63
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SEATHI
main();
<L
1=1
<L
J=1
1=2
1=1
J=1
J=2 L=
>>> OO XIIL oo
>>>
<L
1=3
J=1
1=3
J=2
>>>
Bl 5.13 KICAE SRR 22 + 2 = 22 OBERE%E for TV LSAODRILIETHELTA L.
7 J7 h 1<2<200,1<y<200,1<z< 200 DOHiH
T, BEDL AHHEZ L 5HADRLICHRT
/% cond77.rr */ ARLZEWCED, BEBEREZ) L v Tl
def main() { T7LTH5.
for (X=1; X<200; X++) { ROEE 5.3 [15] o & RBEME HOT S

for (Y=1; Y<200; Y++) {
for (Z=1; Z<200; Z++) {
if (X"2+Y°2 == 7272) {
print ([X,Y,Z]);

N3 xH7rur7rz2RwBE L. AT,
DR DBIIFENIC L Kb o TWw 5D
T, ZOFERAEM S DIZKAL. FuoZironl,
ELw7a s azEDpnEnTin. “F

X ¥ Lur 25 3 AL o
} BERIZ I, ROMATITI & k.
} ¥ TO = time();
) L 72w 7a o L
main()$ ) )
Tl = time(); print(T1[0]-TO[0]);
F15H TO = time(); ZHITNEIAN LIS VEDT
HE.
[346] load("cond77.rr"); Q. TL[01-TO[0] @ [0] IEfilTF /7
[3,4,5] A VX FREFIO 0 HBHOBUH L ©F. 655%
[4,3,5] BIALTFX 0,
g

FIRE 5.4 518 N OFEEZIE SRS 2 EN
BIRE 5.5 515N, T IcxL, 2 Rk (V) 2R T B%E . .

FIRE 5.6 G N 2EELESIR 1, AEUR 6 0 2R TR Z L. (BT IT L isqre () &
VI ZBA B OIRRKOBHZIRT. )
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Fﬂﬁ%ﬁ 5.7 a; = A, a2 = B, Ap42 = Pan+1 +Qan (TL Z ].) ’Gﬁ%‘gﬁéﬁﬂ@% N IE:%:*@%F%
Bxfeih. 518% P,Q,A,B,N ¥ X.

%8 5.8

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

OB E while Zflio TEHEMZ k.

5.3 glib3.rr [CDWT

ZOHDTR T T LADHRT, 7774y 7BED Y FliE load("glib3.rr"); 2<v¥ FN%ZZ
TRUICEITLTEDLPRWEERITTELRVLDOLH 5.

[0] load("glib3.rr");

Windows ik asirgui Tlt, 774 VX =2 —D “B” 25, glib ZFEIRL THARAATD Lo,
glib 0 — N2 LICXD, ROBIFMPMEZ 2 X512 5.
glib_window(X0,Y0,X1,Y1) | KIZ&H < window DH A X%k 5.

M EOPEREDY (X0,Y0), M4~ DPEREDY (X1,Y1)
TH 5 &9 LR TLUT Rl k.

7L x AR, BlcwuIicitnssEky,

y FEERIE T W IZfEwWREC 23 (M 5.1).

glib_clear () fHEEEZ 7V 7§ 5.
glib_putpixel(X,Y) JERE (X,Y) 12z,
glib line(X,Y,P,Q) JERR (X,Y) 205 JEEE (P,Q) ~NEMZ ]
glib print (X,Y,S) JERR (X,Y) 12XF9 s 2FH < (EHFDR).
X
vy Y

5.1: BEREER

BEEHLZWEER, | S5 TRYU-74 7Y a Fui[# color 219, 72 & 213,
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glib_1ine(0,0,100,100|color=0xf£0000) ;

EANT B L, 4 0xE£0000 TR Z K. 22T, il RGB OFRTDMI % 2 Hid 16 #EE T

HET S, ZOBITIEX, R ETH £ 2DT, ROFZ O T L LR b. Ik, B glib_putpixel b
MU XHICLT, azffETE 3.

ST, K51 TRAEXIICavYEa—4 70 s s AoFRTE, MlEOK L2 FRIC LT, FAawnl
IZHE, y VEREDSMEZ % X 9 BRIERERZ L5 2 L% 0. DT 7 7%2EFB0ID T 51012 TIE
REZRZEHSVDT, glib T,

Glib_math_coordinate=1;
ZIATLTH L LEAOLE FHEET, Fiow Ity v FEEDSH 2 3 X 9 55 Co R TR %
iEd % Z E2’TARETH 5.

RDOINZ, f(z) = 2 D Fourier % 4 XREFTL b DDA RTD I T 7% glib #H
WTEWEZDLDTH S.

RDKZ, f(z) =z D Fourier BH%Z 4 RETLESLDBDE IO RETESLBDD YT 7 %ENRT
FUbDTH L. o IR L T kT28%5TE 5.
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F6E HEEEEPPESLWIILIVXLA

6.1 29NFEEZa—bVE

IR CIIBE ORI ROMAGOE T, K DEMLHEZ L T03 EBL>TUIIFE BNV
V. 72l 2 o DEREEEEBEZTA LY. ZORBEREIET 21230 A WA R HERD 573,
—ODHEE, VJaldy=22—a L y=0DKHEDLDLILETH L. —MRIC f(z) ZHEHLMI T
HERSEL L L,

y = f(x)
Ly=0 OKEEERIICRD 2 2 L2 ELTHLI.
Hao=x, IZBT2 y=f(z) D8RO AL,

y = flan) = f(an) (@ — )
ThH5. LENoT, TOEMOITERE y=0 L DRI,
oo = f(an)/ ' (2n)
Es%. BO x), ZROWHLATED L.
w1 =k — f(on)/ ' (2k)

WX, f(z) =0 D r ITTHTEVE 20 2 &0, LT, Bl 2 ZIROTHIIE, f/ 250 T
BOERYD 2 1E r WKWPCRL T TH A I . T3, BEICEEHE L b X 6.1 ZAUTR T
5THAH). DX f(x) =0 DRZKD 5771% Newton i & X5, Newton #ld, HiFEmR &
T2tz AT 5 2 R TEE, IFFICPORBE V. L LR S, LRRERICRIT 5.

6.1: Newton JEDSHK T 2 4 6.2: Newton JEDMHK L 22\
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7 ZIEK 62 2RO 0. ZOMIE, f(r) =22 322 + 2+ 31N L, 2y =126 A%—FL
72 Newton HEDEFZ R LT3, ZOEE, z, 131 &2 LWIHEZBEIELER I EICRS. Z
PR 2 51 72 23, KA D FA T, AELE IR Z 5 2 L IEBG ICB3 - TH A 9.

WIIfE X Z #8722 51, Newton A IZEHIC f(z) = 0 DffZRD 2 Z LN TE S, Newton IET
VT OEREZERD 2 7077 LIEUTOEED.

Pl 2 V2 IERD kS ICEHETE .

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) ;

DT ITLTIEP N, FETBE

Q = P-(P*P-A)/(2.0%P); (HAZFHEL T o 2 Al DZE Q ITAAA)
DFELTT QI 2y DEDNIFV S, while V— 7 DRDEDIRLICIFWS & P=Q 2FfTTHDTP
IZ xpy DMUAZIND. KD Q = P-(P*xP-4)/(2.0%P); DEITTQICIA LR 20 DFEDNIE
5. INEBEDERTIEICKIDES 2, ZFIRHLT0S.

while DEMFDERZHHAL XD, 2070775 TRP W o, FET2E,QICIE 23y DYF 0o
T3, LEB>TID a2y 7 L CTwhile V—7 2B T7ODEM |21 — 71| < Epsilon
ThH5. iHOKELZ BT 570X, Epsilon DfEZ/NI L FTHUL L\,

Newton ¥ ERC DS, ZEWD H 577 L LT, 2 777 (bisection method) 23% 5.

F OB E T B EE, fa) <0 F(B) >0 %5 fla)=0 L% B a 2XRT (a,b) ICHETE
T2EVIHERZIWEZ), COFEEZLLWT, WOFEHIPIZ D T L DD, 2 3ETH 5.

D70 T T NTlE, while V— 7 DHITE T, XA [A,B] ICDRUCENEET 2 2 & DRAES
NTw5. 2% 0, FA) <0, F(B) >0 IR 2D X ) ITEE A, B DIEDEHT ST <L R
DRI TDOEED.

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

FC = subst(F,x,C); CIZBITS F(x) DEDFHHE
if (FC > 0) B = C;

else if (FC < 0) A = C;
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D70 75 LTIk, BOFLEX
BIDMEDY Epsilon & D b/hE <
oIV —7 2K T T, ZD
X oo ziIRd. FEI79 5%
ERDE IS,

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)) ERO A, B OEEHIT Bl
print([A,B]); i ZzifiAT %
return(C) ;

i SME 7\ \\“%ﬁ\ .
FC = subst(F,x,C): (print (A,B) TIEZR\WVOTHR)

if (FC > 0) B = C;
else if (FC < 0) A = C;
else if (FC > -Epsilon && FC < Epsilon)

return(C) ;

R 6.1 (1) Eo7 v 77 MCREHNDIFEEAER V. 707 T Lo AZ G L TR X. (2)
2 TR G L ERMRFEBETE L LI 1T 0T T L% UER L. Newton IETOINHDET &
Mg k.

FORMET, JTURDOT- %2 R385, Newton 5 TH & F o 72T DI EOREAEN D 50 0F, R
DE L THRWIZTARS Z ETRETH 5.
R%Z o, x, Z2a—bFEIZH S LNLROELEDY, #HE%

En =Ty —

L51.

LI, epyr 1, %f}','}g‘; CIRIEHE LV EWS 2 E 2T 4 5 —BHZ TN T 2.

Tn =+, BDT, 74 T7—RBHOAKXDIS, a <& <a, (F721F 2, < & < ) ZWi7e TEE
& PHEEL T,

=
8

&
I

2 3
F(0) +2nf'(@) + FH1" (@) + 2 £"()

2
flan) = f(0)+ef"(@)+ 1" (&)

Bl hio EELD,

Entl = Tp41l — Q&
- f(an) _
T @)
f(xn)

T P
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WD, 2T A4 7—EBEOXEZNRATS L,

L el @)+ F )+ )
F1(@) + enf"(@) + 57 (E)
enf!(@) + €2 f"() + S () — e f'(a) — F 1" () = 2 £7(6)
F(0) + 2 f"(0) + S (&)
€2 (@) +end" (E2) — B 1" (&)
2 fr(a) +enf(0) + - f7(E)

En+1 =

R oRIE, ERIIC B U L 0 ATy THCOMED 6, BB n+ 1 ATy THTEM
D2 DA —F— LD,

L7etdoT, Za— b i@, 2 B, 4/, 8 ], ... LAMITH-S T, 2L AR, flz) =222
DI, IEOK o 1341141421 TH%. ok & L offild 0.707109 TH 5. |u, —af <1077 %
5, 1F1F |21 —a| <071 x 1072P £ 5.

FEE, KEOEWIZE/NIURET R 2 Z T T 2RO 70 75 LT, EOKRTZ 7TV b5 LT
DEHITHD.

HI R
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=Q; 1.414213562373095048801688724204443084493
Q = P-(P*P-A)/(2*P);
}
return(Q) ;

BY%L setprec T, MMiDEMNHFTIHHEZE Z %) 02 HETE %, setprec(n) D n ZKEL
T2E, BORBECELEIE2E 24 9. sin & ORI RUEZ @ OB CRHE T 21213, XD
X I IZBIEK eval ZH 5.

eval (sin(@pi/3));

THOWTU LEOMRZF LOTEL ERDE IR S, THOAERZ GO LIIHIZ Lo
e b EICHHBA TR L .

EFE 6.1 f(a) =0, f'(a) # 0 DI}, g 217 o DEITED L, HBEB M PHFELT,
|Tpi1 —a| < Mlx, —a|*> %%, FIZ 2, > a TH 5.

%% 1 ZEMRBTRERDMRIEIZ OV T, Frisco D &G H D Algorithmic Research/Task 3.4:

Numerical solving/ 3.4.1 Univariate solving
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http://www.nag.co.uk/Projects/Frisco/frisco/node7.htm IZ\WA WA LR ITIED L H 5.
pari(root, %IMEHR) I¥ Schoenhage 73V XL ZHAWTRZRD TV 3.

6.2 ®mAEEHS

BeF &) DIFETD EDEFTHHICRALZRD IR TH 5. b FiETIE array & WIEN S
B, Asir TUEBFENRA 7Y 27 FTH S vector, matrix 2 Hip s At E LCTHWT array DR
ML Twa.

o HEDLHL
LHTD DI AN LB Z . EHEDROFICEN G L ZDFIC A>TV AL EE DS,
7o, RAROIEAICHN S L, HADENZ DA T FIZk 5 (EFE). HHEOLKITS %
TO70 77 LA THHLTE . 7 & ARFIfIRED 7’1 75 LD Epsilon, P, Q, A i3 (¥
WD) ERTH S

o fit7l
WHO LR (ANY) DR S Size RIS %Dok b0, [ Al0] [ AL [ ... | AlSize-1] | ¥
FIX 0 6MHE S (FER!) OT, RX2Ysize &5 A[0] 725 A[Size-1] ¥ TOANYINH
LZLIZiS.

1. WSIDED 75

[0] A = newvect(5); R & 5 D4l (vector) 24 LT A ITfUA
L00000O0] BE)E 0 X7 B L

[1] B = newvect(3,[1,2,3]); R 3 oz wEfsE L TER
[123] B[0] = 1,B[1] = 2,B[2] = 3

2. BHIFEZORLD HL

[3] B[2]; B DRFE 2 ICRInT 5 %%

3

[4] C = (B[O]+B[1]+B[2])/3; KOPICHNZEINEE 7 7 & A
2

[56] C; ClZIZ 2B A-TWVE

2

3. BANEEER A~ DA

[6]1 A[0] = -1; A DIFEHEIC -1 Z1OA
-1
[7] A; A D7 & A DOIEIFECY] 4k

[-10000]

4. FAIDR SO L
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[8] size(A); FE X 2D H 3 AA A B
[5] YA IR

[9] size(A)[0]; U A+ OGHBEENE X

5

FEX%LD72TI21 length BAOFIHTE 2. 72 & 21X LOBITIE length(A) & 5 ZFET.
DEIFUERZ PV EY A FJFICEZ 2 DTHEFTH 5.
BANZOWTEEDDE, RD LIRS,

o lFIIZIR S [EE Dl L 7z A
o KX N DESE newvect (N) THMK. 5% 0 LA N-1 DUF.
o BHUFOHIHEWZIZAM.
BEH (asir TIERZ bV EWRER) DD T —F DI KfEEZ RO TH LI .

7, BB TT -2 ANENL T2 5, &K
iz PRy, FATRERIIRD X ) 1274 5.

/* cond8.rr */

def main() { [450] load("cond8.rr");
Total=5; 1
A = newvect(Total); [453] main();
for (K=0; K<Total; K++) { [ 58 10 55 62 2 ]
A[K] = random() % 100; Maximum is 62
} 0
print(A);

/% search the maximum */ newvect(N) 1ZH¥ A4 X N OXR7 L2 EKT
Max = A[O]: P8 TH 5. random() (FELEE R TR T
H5.

A%WN IFAZNTDOoERD.

for (K=0; K<Total; K++) {
if (A[K] > Max) {
Max = A[K];

}
print ("Maximum is ",0);

print (Max) ;

Yfitizko s 70 ABEC LS ICEIT .



6.3. WL Tu s Lr2ELI2IE?

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

}
Sum = 0;
print(A);

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

}

print("Average is ",0);

print (Sum/Total) ;

73

D PEEZ RO 2 7075 L Th b, FT
B

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

[448] main();

[ 77 90 39 46 58 ]
Average is 62

0

6.3 MEMLGTOIILEZEICIR?
BleLCe=301/i! #IAMTEMT 22 L2522, e(N) =N 1/l £T2. 205 %

VA" RN (A

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;

}

FE D et Bz & THIEDS V> ([187?) OTRRLTHES. il =i~ (i - 1) 255,
1/factorial (I) D4 At% 1/factorial (I-1) D HRIHTE 5.
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def e2(N) {

™
I

[N

™
I

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

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

}

return E;

FIFZ TN TH FRAEDEERD S . Sk, FEEBGIHEREGOFETH L. a/b+c/d DFHEIZIZ
BOFCHIHT 258 GCD DFHELRBINC 2503, e(I — 1) DFEHIH S 2 1! %##| 5 DT GCD
FHEIIIEERIC 2 2. XoC,e(I) = a(I)/I' £BWT, a(l) DiftXZEZRD X ). e(I) =e(I—-1)+1/1!
D all)=T-al-1)+1. 5T, RO 077 L03FHT 5.

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

}

FIRE 6.2 2D 70/ 7 A%EBICE T, R, FHEREZ g .
[...] cputime(1);
ZFET B L, GHEREPERIND LI 12k 5.
988 6.3 (V) = N/D (N, D \3%8) t#HFCw3 L7 2.
e idiv(A,B) : A/B DEEFRTZIKT.
e nn(Q) : FHHEQOATFEET.
e dn(Q) : HEHQOHREIRT.

IS DAARPEEZ > T e(N) O 10 #ENBUEFZ K Hiskd k. (MURIEAE. K HioFR
TENZ L) 21 e(10) = 9864101/3628800 T, 10 Kk % & 2718281801.

[ERE 6.4
o L z2n71
t = -1
arctan x 7;( ) o — 1
t
s A arct 1 ¢ 1
— = 4arctan — — arctan ——
4 5 239

(v F v DrN) 2flioTr OEMECERIEZ KD 2 BI%Z FH T
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6.4 BEXROME

FIRE 6.5 FLAICIZV 27T =8 DR T, i HFHICKREWT =S 2R 707 02HS LIV,
R L, BAIOREIDREL B D LD EPFTHRS K. B 14 BE¥EEL TL oW
TIDMEZEZEATHAL E L. )

FIRE 6.6 ZFOARICECTH L Z L0 6, HUREMZZ 50 7R 7T MMIHE N TAZI WL, A
D& REERDDDFREEZPLETHVL L, YaEfHXOFEEZ P S TATH VLW, Tk
BY% diff THRE. & ¥ Risa/Asir Tl 5 2 5 IDOHAADFES TE 223, #iri Hio Witz
DOTHEIMNIZIZR S &\, BB red Z O TEDZITI)DERH 5. 72 & ZIEROH % A K.

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

(x-1)/(x"2-1)

[345] red(H);

(1)/(x+1)

fIRE 6.7 XD 7075 LDWIIERZEZ K.

def main() {

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

MRE 6.8 X777 DN NEEE LRIV,

def main() {
A = newmat (10);
I=0; J = 0;
while (I<9) {
Al++I]1 = J;
J++;
}
print (A[3]1);
}

FIRE 6.9 3 KA 22 + A2? + Bx + C =0 DFEIR%E Newton FHTRDZ 70/ J LuET.

eV b1

CDOREIEZ AR 8y r =B OBENDF v L P Th b, RS «7rars
LOBAFR ORI TER. 705 LOMBIIREEZ B> CERDIDTH B, KD L) LJE
BILLED0EREZTITOL ).
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L LNl EDHATMMeRD2, KEMELELAWREL W) RKLAN .

2. LV 2 FEROMEZ H SR, 55710 L TIliZ @bl soe L, ER X
BICRFEMERD 5.

3. L_)L3 HEHERZEDHONH
bk 2
f(l') - 333 +A$2 + Bx+C C:i(ifl,7 f(g;‘) =0 O)ﬁﬁé_’» Newton wa@;‘k&) 6*’%{3\@%[,%{@63:/}(@
RO SND.
1. Vz, f'(z) > 0 DEGH
2. 3z, f'(z) = 0 DEH
(@) =0, f(8) =0 (a < B) o flx)lFz=a THIK, © = 3 "CHii/).
( ) f(ﬁ)>0® e RIE—. x0<aﬁ)g;(/)’7_}\
(b) fla) <0 DBEMRIE—D. 29> B DB AY— b,
) f(@)

(¢) fla)>0,f(B) <0 DHAMRII=D. zg > B, 20 < a, 19 = (a + B)/2 DENZE N
5AY—F.

eV 3

W@tybwiﬁ’@%ﬁ%g&if%ﬁ%ﬁk&mﬁA’i%%h&%ﬁ%%héLN)
ICIED &9 D REBECE TR 5 U AR Th 5. @@b@a#av@iﬁwtﬁét
@T,&w HIB 7027 ARBEFTRIEZATE L.

R NE R, WIHHE, REE TOHEEEDE A, Newton DO TOFRVPHHETIrbN
TLE W, BEICREDR DD > BT UERE ST T 2R OEPIRONL I ENHE. 20
X9 TERET B0, WIIEIE X=eval (Axexp(0)) & %\ Id X=deval(A) & LT, il
MNIFEVNEICEZ B & K.

BEGITHEZZH T2 LERDE) BRI T —ITHE) T EVBH 5.

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

[hint] you can increase GP stack with allocatemem()
IOk 7 —BHEAIIE,
[295] pari(allocatemem,1077)$

ERFITL T, pari DfEFHTE S AT Y 2T L.
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ETE 1—VVYRDEREEZDFEE

7.1 FEE R

a, b ZARBLE T2 L EZDRRKAFIE (Greatest Common Divisor, GCD) & 1%, a & b ZkiC
HOUVIZBTHRRDODTHS. ZOHIL a & b ZRRBORTIUIRE 203, HIFERESHET

GCD #3k® 3 DIIEIENIb B\, ZOFETIE, GCD HEOE#E 7 LIV XL TH B Euclid D HEE
EaEHL, HbEGHEDRIHRE 2T 25HE R (computational complexity) DG~ D AfT%
A B,

BIRE 7.1 AT SN HAB n OFRNETMZRD K.

N%K IZN%ZKTHo%HED. idiv(N,K)

] o EN%ZKTHokLEDEZEHODLT. D
def prime_factorization(N) {
K < o 7077 LT, K TRLIC N Z2b o THTH
whﬂe’(N>=2) . holnrzs, e LTHAIT 3.
_ N 2% 60 DIFDEBDZAL:
if (W% K==0) {
o K 2 2
' l?:{Vé?’K)’. oo N 60 30
pranti00 prantth, DO Toge (3L 40 | 3 & 40
yelsed . CoORZZRL, 7::775@@;%
K=K BT . K N OEOZLERRT B I
¥ print ([K,N]); 22> F‘%a@%ﬁ%mzﬁ)\
¥
T5.
pI‘iIlt(" n);
}
7.2 HEE

N %KD HEDOT0 YT A THRBREETINEIDELTAL). 207077 LD REOH)
BT 2013, N DBERORTH 2. N DBHEHBORHIIZ, K IZNIGETZET 1 OO AOIF5. L
7o T N IR OFFERFETEING. koT N D 2R THo D LHNEE m £33 &, 002™)
FIFREORD ORMENFETINDG T LIk 5.

22T OR2™) 1F 0-Fik L XiEt, m B RE VLR, (027 + (C72™ L /S WE) BREOKE
IThHhHEHIRBEDHOOT. TITC FEHETHS. FlZIE, 2m% —m = O(m?), 100mlogm +
5000m = O(mlogm) TH 5.

TR LTV ALDOETREC A B YHHEEZ AN T =54 OB CHHMi§+% 2 &

ZEIHERE O & 9 . ST (RFERTRLR) 22 121%, —HF%  EIT 3N 5 LoETHEE H

BIZTBELINTHA.
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7z& Z21X, EDo7'm /7 L prime_factorization(N) DE&IE N ICERE W GE, V=7
ON) RTINS, LEN>TRD L) REHD 2D 720D IFIZIFHS»TH S .

EE 7.1 FHREGRT LT XL prime_factorization(N) DRERFHEIEEIZ O(2™) TH 5.
ZITNZ 2MERTHEDL L ZDNBZ m LT 5.

TN I R LDOMEREFRR I O(m), 0(m?), O(logm), O(mlogm),O(e™) 7% & O-FtikzMMH L &
Zhkbirs. O(logm),0(m),0(mlogm),O(m?) DBEDRREE ) HRICLTATHAL). Z2IT
logm 12 ZKET S m ONETH 5.

m 10 100 100, 000 1,000, 000
logm | 3(< 5\») 6 16 19

mlogm 30 600 | 1,600,000 | 19,000,000
m? 100 10000 100 £ 1Jk

ZORZANEOD D LI, 0O(m) DTLITYRLE O(m?) DT LIV ALEm BREL KL L
WHEAERE DD TRELL RS, WHAR O@m) & 02™) DEFEDLDTAZ L. kicL o L7ER
BARO7 LT A LIE 02m)-TLITYALTHY), Thzmic L, GCD itEb b 554 O(2m)-
TNAITY AL EZL S, GCD FHRICE, TNEIFH6XRBDIZBS BV S5 WIRW O(m) dT7 LT Y
AL D, T, 2—=2 )y FOHRETH 3.

7.3 EHRRE

a, b ® GCD % gcd(a,b) THHHZ ). HHLE, gcd(a,0) 1F a EEFETS. 2—27Y v FOHFR
HBEROEHZIEREL LT 5.

FE 7.2 0, b ZARKE L Ta>b ERELL). TDLE
ng(CL,b) :ng(baT)
MDD, 2T, qZ abdbDE, rZ2abdbDORH, Tibb,

a=bg+r, r<b

DILL T2 EARET 5.

FERH: d ¥ a, b DRI S, r=a—bg DT, dxr ZEDEI5. £/ b dFOYS. Lo
T,dixb & r o THS.

d b & r ORNEES, RUHET, d da & b DAKETH 5.

L7235 T, a, b DRKIBDEEL L b, r DB DOESIZEL W, LI GCD HEb%EL W,
HEbD.

BIRE 7.2 18 £ 15 ® GCD # FoEHZHFHL TR X.

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



73, TR 7
THD. Lo T, LoEHLD.
ged(18,15) = ged(15,3) = ged(3,0) = 3

L%,

2D GCD B AR 2—7 Yy FOHBREE W) . 7077 L8ICELERDEH IS, RO
M e_gcd(A,B) 1A L5 B D GCD ZHKRIETERD 3.

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) ;

3

ITCIOT7NTY ALDFIHEEZEZL X9, 4 R = A%B PRIFETIND0E UL K
WTH A ). () FHHEZRD 2121, 7077 APRBEOREEE T 2 7 — % DMl b Uit H
BOIMHNTE 2. BIZHBRETORBEOBAED ZOMEIZT7 4 X F v FEIITEBRTE 3. Kol
@y

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

TEELBINZ 7 4 Xy FHINE L5

EE 7.3 HEREICES a & b D GCD @t n BlD R = AYB DA TKR T LET 5. 2D
Z, b DMEIZK ST, a> F, BIRLT 5.

G a, =a, a1 =b LB AREDOEAT v FITTTL 2BERDE I 1T ay, ap—1 £BX.

Apn~ Ap_1 =G *** Gp_2
1~ Op_2 = Gn—1 ' Apn-3
ap~a=q -0

CDOLIITERTS &
Qpt2 = Qp420k+1 + Ak,  GQrgo =1

W7D, Flay>1,a1 >208%07%D. koT, 747y FEIIDiLAE L 6RBZZ LT
&0,
akZFk k:O,l,Q,...,n

DR L. GEE DD .
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COFNC LD, a=F,, b=F, 1 \CHFREZEN T2 &, n 0D R = AYB DFIEINEL
EHr%.
F, O—HOHZR T2 2 LICk ), ROEHIGONS.

EE 7.4 m KiOED GCD DFME X, ARET O(m) KHTTE 3.
MIRE 7.1 F, O MWEZFEL, LOEMOGEHZ 5ERE K.

FOERIC XD, HIREEIC X 5 GCD FEIZERBOMRIC X 52 GCD FHEIZ L & RNEFIIIC R 2
LRbnD.

FRE 7.2 a = 1000000000000283 & b = 3256594799 D GCD % HIfEE X OFHNEBIERZ VTR
L. FEEZFHIE X, 1 IR THE AR TRV E ZIEHES5D XK. B pari(nextprime,10712)
WS E 1012 X h RKEWHEHE OERTES. ZoBEE W CEREO PR E o, b %
ED, EEFMERZ L Z2ilAa k.

A v ¥ =%y b ETHG ST SIS IFRNB G R 20225 — BHREPIRE» —
EV)REBHNCZIL TGS nTw 3.

7.4 % HEGEELREFHEE
BB n OFEBCHE AR LSS 5.
© 2,3 ... n—1TH>THS.
¢ 2.3, ..., || THIoTHS. (|a] & » #BA A VGEADERL)
o 2 DIAMIFEHTH 5.

WU R K /o IS 2RBOEREBLETH L. Tl AEn =202 ~103% DL E, /o~
2512 ~ 10194, GHEBTIZ 1 Z7uy 72 E L THBoOMADREITINTw S, BfEO— RN Z
CPU @7 vy 713 1GHz (10°Hz) FE, § 4% b b HififffE 2 —#fic 10° BT 2 RBELDOT, 1 7
vy 7 C1HEERTETDH 10 B ~3.17 x 1087 FRp» 5 2 Lick .

21024 FUE DI DFERESFIE, oL LI T LY RAZHWTHREETH D, Zihdd RSA I
DEEEDORIE 75> T 5.

FAMCIE, FHRE LI, HEREIOT—FICN LT, GHRICENZTIRE (AT v 78) &5\ 13
IR (AEVE) B0 E2RTETHS. ST OPBRLENEZHE. ZOoRELITIL
FHLCEZELLY.

o T—YDREZ

— REBBHOPNIBBL —DDBHERD
— XY LTRELREHMLET 5.

o 1 A7 v LI

— BOEHEIZ 1 ATy TERS.
— HEEomSE 1 ATy TERS.



7.4. % SEGEHEE LRGSR 81

Bl Z X E N BAHE 2 I 235 A4101E, £ 5 TEZTHR U228, R4 UICIEME 22 A 8%
ROTHBCHAICIERPIBETH 5. 72 21F, 2 DD n HiDOFEE

n—1 n—1
a=Y a;-10°, b= b 10
1=0 =0
PEEOEHETHE T2 2EZ 5.
n—1 ‘
ab = Z ab; - 10
=0

2T, ab; REELTHS i KRS 7 M LEDSRLTHS . OB u 068U au= Y7 m;-
R s PSS IED NI D

c+0

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

end for

My < C

COFHET, DFEIZ n A, 10 12X BEEDS n [ATETH B
RIZ, ab; ¥ 7 P LTRLTWHEEZEZ L. JiUd, B0 L2330 ZEE T n KO
S o fi 100,30 (g - 10P DM EEZ TR ERDT L TY AL THETE S,

c=0
for (i =0;¢<mn;i++)
t fitgi+c

ift>10 fi+t—10,c+ 1
else f; «t,c+ 0

end for

(Y EAYH D)

ZAUE, AENTIIMED n BICHHETE 5. DLEOFED n BAEICR 206, n HTOBDEDFF
FAZE n2 \CHBIT 2 ATy TBOBIBEINC2 5 2 L0300 5.

n HiDEHZ o F 2EE T LT XLDOFERIE O(n?) Thol. TOTALITYXLIFSS
IR TTRETH 5. iz Ed b7 L3 A4 & LT, Karatsuba 7V 3Y AL EANT 5. £9, =
HiDB a=ar;-10+ap b="0b1-10+ by DEZHEZ 2. FHHIIP S L

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

EPTEN A NEING. e

ab = a1by - 102 + ((a1 - ao)(bo - b1) +a1by + aobo) - 10 4+ agbg
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EET 5 LD TR arby, agbo, (a1 —ag)(bo —b1) D 3BTRS, (IEIFHZ2.) InziDik
T. 2" MO a, b 0T 2560 EREE T(2") LT3 N=2""1 L Ta=a;- 10" +ao,
b=>by-10N +bg, 0 < a;,b; <10V LFEWT, LOEREZEHT 5. ~HOEE, IED 2R %%
NEFNM,ALTHE,

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

(%5 2 JHIZ TR, BROMEa A 2R, T(1) =M X0, Zoifbzfi#eT,
T(2") = (M +8A) - 3" —8A - 2",
koT, T2 =0(3™). Z#nkb
T(n) = O(3°827) = O(n'°823).

log, 3 ~ 1.58 X DWHAMICIFER L) L7 LT XL EF R 5.
ks, ~EBESHEADETLFU 7L 3 AR %, bk D ROREL (20 RIZE) 525, @D
On?) ATV ALY EHIZ% 5.

7.5 BEROME

1. (FIiE — computational complexity — DB ~DEA) prime_factorization ® N % K 2%
EEITFENTDPZRADZENTELLIIICKERL, AHTAHN Z0A0AEZTHTL
CORD ZRDZEEAPIMRPFEITINE L EI V. Z2 77 71CF oI (HIR
MEZFZCHET 2002 HTENVICET)).

2. 71 lj':\‘j-‘y%%k& Fo,...7F200 %*&)570U7\5A%§§&§u3
3. gcd(Fy, Fy_1) =1 Th 5 Z & %ZFHE X.

4. 1000000000000283 1& D DHRBUTIET 5. DI fREZHA K.

7.6 EXRfER: N—VFILAYE21—YDEE — CP/MS0

Intel 8080 CPU % D€ 7z TK-80 ¥ 2 3 L —% T 8080 CPU D> ViED /U7 7 L% L AT
TH 255 H? 2D, Tntel 8080 CPU 1E I o) Zilog Z80 CPU ICHiBiTE > Thb 613 = &
2% %. NZ & F—EAot, NEC PCSS0L > U — R Zilog Z80 CPU %44 L, ROM (Read
Only Memory) 123 A F 117z N88 Basic 2SI A & HI#H) L 72. N88 Basic % Mirosoft Basic
% 112 NEC DSHEREHAIE L 72 Basic S250dH b, KAZZML 7. PC8801 > Y — A Tlk CP/MS0
&9 Digital Research fLIC X DBIFEI N/ T 4 AT ARV =T 4 VIS AT LA EITT LI EN
THETH o 7.

BIfE, 72 & 2L FreeBSD L@ cpmemu %% CP/M 80 T3 alL—¥%%2MHwsZLIickbh, 2D
CP/M 80 [® Microsoft Basic (MBASIC) 22L& ESH[EETH 5. CP/M 80 D% { DRI Y
7 b IZBifENttp: //deltasoft.fife.wa.us/cpm ICIRFESNTE D, HHICHEIR T2 2 LDSAIRETH 5.

GCD %25 T22—27Vy FOT7ILIY X L% FreeBSD E®D cpmemu D MBASIC T L
THE.
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bash$ 1s
mbasic.com

bash$ cpmemu

AO>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/M 80 Tli&, MBASIC DM S £ %270V 7 AFHEPEEL 2. 2041 TH - & H AKX
ZIL 7DD ¥ —HK/8Z )V (turbo Pascal) TH 5. Fali/SAAVIE 1970 FFARATPEICF 22— v
t TRERY:D Niklaus Wirth IC X DiGEHSN 7L L WEETHS. F—RSZAALTIE, =745 &
AV IDEEINTED, 512100 fTFED7u 77 L% 1 BREETa Yy 34 )L, FTHRET
Hot. BHEDEE Y a v ZHHL TR AIZZOREINIO7H 6 B0 d L \nds, i



84

BT

=70y FOHKREE ZDHE R

D 780 CPU D8V a vy TIDAE— FIZEBERINTH -7, baARIMMOSHD a3 FTHL S
077 Lh% a4 LThH, 1 DU E»D2 % 05EHch - 7.

0 1

1 1

2 2

3 3

4 5

5 8

6 13

7 21

8 34

9 55

10 89

11 144

12 233

13 377

14 610

15 987

16 1597

17 2584

18 4181

19 6765

20 10946

21 17711

22 28657

23 46368

24 75025

25 121393

26 196418

27 317811

28 514229

29 832040

30 © 1346269

31 : 2178309

32 : 3524578

33 : 5702887

34 : 9227465

35 : 14930352

36 : 24157817

37 : 39088169

38 : 63245986

39 : 102334155
40 : 165580141

41 © 267914296
42 : 433494437
43 : 701408733
44 : 1134903170
45 : 1836311903
46 : 2971215073
47 : 4807526976
48 : 7778742049
49 : 12586269025
50 : 20365011074
51 : 32951280099
52 : 53316291173
53 : 86267571272
54 : 139583862445
55 : 226851433717
56 : 365435296162
57 : 591286729879
58 : 956722026041
59 : 1548008755920

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

2504730781961
4052739537881
6557470319842
10610209857723
17167680177565
27777890035288
44945570212853
72723460248141
117669030460994
190392490709135
308061521170129
498454011879264
806515533049393
1304969544928657
2111485077978050
3416454622906707
5527939700884757
8944394323791464
14472334024676221
23416728348467685
37889062373143906
61305790721611591
99194853094755497
160500643816367088
259695496911122585
420196140727489673
679891637638612258
1100087778366101931
1779979416004714189
2880067194370816120
4660046610375530309
7540113804746346429
12200160415121876738
19740274219868223167
31940434634990099905
51680708854858323072
83621143489848422977
135301852344706746049
218922995834555169026
354224848179261915075
573147844013817084101
927372692193078999176
1500520536206896083277
2427893228399975082453
3928413764606871165730
6356306993006846248183
10284720757613717413913
16641027750620563662096
26925748508234281076009
43566776258854844738105
70492524767089125814114
114059301025943970552219
184551825793033096366333
298611126818977066918552
483162952612010163284885
781774079430987230203437
1264937032042997393488322
2046711111473984623691759
3311648143516982017180081
5358359254990966640871840

Risa/Asir FULV ¥¥¥ 7Y —: 7487 FvFE

[349] pari (nextprime,10~130);
100000000000000000000000000000000000000000000000000000000000000000000000000000
500000000( 1113

)00000000C
[350] pari(nextprime,107131);

1000¢ )00000000000000000000000000C )000000000000000000000000000
000000000000000000000000000000000000000000000000000063

[351] pari(nextprime,10°132);
100000000000000000000000000000000000000000000000000000000000000000000000000000
00C )00000000000000000000000( )169

[352] pari(nextprime,10~133);
1

Risa/Asir FUNL ¥ 7Y — : REDER
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FEERE

(1] ARH, ¥, Ubasic \2 & % a2 v ¥ 2 — ¥ 885w, HA Gt
FREARIZ OV TOIEFIE LTIV X LD E X O Ubasic 12X 2 7077 L3Sk L
TH 5. ZRBORIZOWTHLEE b 57 6 2IEFHATIEL WAD 1{itch 5.
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E8E B

HHOEELEEDDT 0T T LIFBIE (function) £ LTEEDTEL L L., FHHEESIEC
J 2 BB BCETO I BB E BRI TIER 2 b DTH B, BIEE FHEE (procedure) &> ¥ 70— 9"/
(subroutine) £ X SEFiEL H 5.

8.1 YARAKMEXRZ NI (EH)

N7 RV, 6.2 BT ISR L 7223, BISOFHI T2 £ 212 A b (list) &XZ7 B L (vector)
WKOWTHIEFHALTEZ ). VAFBIUORZ ML EBIIFIERTVIY RLZEHT 5720
DEELT—IHETH 2. VA MTOWTEFELC X IBETHEMT 2. BWHSML TZL v,

VAMID T =237 2B OO T =82 E LD THRVCVLHE/RIZLEWVS. YA IR
FLEZERY, EITHICH A XE2EETE LD, kE HHOERIRAL L) TER VL. 204D
ORI E SN/ I P QTR

U A MG ORI IX Llsp S ChH b, Lisp 5aa CRRIRTOT—F %2V AP ELTERT. Lisp 5
I BRVERZLOFHEICLL2O L THETHL LA LA RGHTHHINTYS., L 2I1E
Emacs ¥ 7 R & XXM 2 b DL, Emacs Lisp EWEIEN S Lisp BB Ciodi ST 5. Lisp TIE Y
A b EEIRE HOWTERT 25, Asir TIEY A M [[] ZHOTERT 5.

BEAICIFREE 2DY A F [10,2] DMUAZ

N7z, 10 0 FHDIE, 2 0¥ 1 HEHDOILTH
[345] A=[10,2]; R
[10.2] h, ZNF4 Al0], A[1] TID HEE 2. Y R
[34;3] AL0] FOTEE, BEFETH B BEIER L, XFHITD
o ’ L, MDY RARTHSTS Lo,
[347] A[1];
2

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

[349] B[O];

dog

Asir D7 P Vi C HEOFFETIE B (array) & K32 7 —FHRIBITS. Asir THRZ b
NEFHEMESGAELHEDT, X7 FILERFIZFR—DHDEEEL > TR\, C DidFIE 2 & 7%
D, Asir DEFNZTTH VIS Z EDSHEER DT k HHOEREITRADHHE T, @dicik) 2 DT
FHLRESEIPMEESINLY A MEGEEE>TEBHE L, YR MIRLTIZRA, 72& 213 Al0] =
2 LV BENTELR VD, X7 VI L TR ZOBRELTEETH 2. HILVLRT b,
Lzida=wvr

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



88 Hewm B
TERTS. SZTHRIUD 3I1Z, RZMLVOEZTHS. avwv R

newvect(3);

TREE 3 CEHENPTRTODRY bAVEERT S, RZ P65 Y A MEAERT 213 AAARE
B ovtol ZH VLT X\,

HZ 5N BHITEM I NI T =803, VA F DRI P i XL 72w, flARIAAD type
Bz V2. B AIRAZIN TV DD, X7 L THLEA, type(A) 15 KT . 25 A
WKRAZINTWEHD, )R THIYE, type(d) 1 4 ZFET.

R7 PAPTTELDOTI, TN OV THEHICHHLTE Z 9. Asir TlE, & 21F
A=newmat (2,2, [[1,2],[3,411); T 2 x 2 {14l (; i) EERL, BE A CRATS. 74lo

(I,3) BA3IF ALII[I] T2T 5. 2L, WHOBADRTEZ ERD, FTFIZ 0 0MRES.
DA RN A0 =1 DX BRRAIZTERVD, X7 bV (5] OBE&IETES. Y A MEFEST
FIZZDORIZHBICEETELZDICNL, X7 P TEIFIATHICEIDAEIZTE R\,

8.2 PBI¥EBAIEH

BBz e 2RO R, B2 -HHECTLEAE, FHZ2 77y 7Ry 7 RAELTIAS Z
ETHD. REBR 7075 b 2EC & SIIEMAR L2 » DD DBBUC o HI L T £ &% E +
FTALUE LT 2. 20h 620 s of#zAaGOE TW T Ik, EHEAKEZFEBLT 2.
CDEH) 7 7ua—FrELIEICKD, “WHEITED SN d.

i BB 2 & DBEBDESH2HL & 9.

BI% nsum (W) 1 00 i Dz FE L TRT.
N ZBIB D514 (argument) & K 5.

def nsum(N) {

s=0; i

for (I=1; I<=N; I++) { [445] nsum(10);
S= S+ I; 55

} [446] nsum(100);

return(S); 5050

3

BIBDRED fH (return value) 1 return XTH X 5. WEDEAIZZLH S DETH 5. % E, print
& return (339 . print (FEEISMEZ HIRIF 2 D2 LT, return IZBBOEEZ R T#E % F5O.
print XTI, BIBDIEZ R T Z L I3 TE .

“BR D fE” (return value) &9 BV IFFEESHENAOZS W EbL L TH 5. “BI% nsum (EM2
R L THRERZ R Ay, EOFITWZIE A=nsum(10) & L7z & &, D fH B OfE &
LTEH A TRAZNS.

BB D 2 CHH SN TW AR ER E 515U, ZDBBOETHOAERINIERTHD, 61
Z OBBINBO ML DEBDMEEEZ 72\, D X ) I —KRFRICER S N2 Z8% KT (local
variable) & X5, B ZHOTUIEZSE L 72 L LTH, FEOFTELRDEEZEH L7256, 2D
BONORCLHIOEBDES b oTLEI ELES, FEILLAEAT R\, 22 TCTCTEL
W2 D A% oM ThH 5. Lo 7a S LITIE, N, 8, I DR TH 5. RTZER



8.2. PBHE L RIFTEE

89

ZZ DB D L2 THMBEERTH 2. Ik, SAMERD A a— 713 Z DB D 1T &

W) BT 5. RTEBDE ZJ7E, iHRESEEO LTI RIEND—D>TH 5.

il

[447]
[448]
[449]
55

[450]

[451]

nsum(10) ;

S;

=

nsum(10)

Asir TIIBIBNEOZEIT AN JRFTAR L A SN 5. 72720 20 X9 HatEitk

BB L, % < OFIRKSHETRAEMEBIIES LA wid v, 28 21X C F5iET, nsun 2

D L O LIEH]

B |

S

HLEOEDX ) IR B.

=3Ih

EEE]

[447]1 @ S B9 nsum D7D s 1)l
YMchHsd., Lo T, nsum DK TG TBY
B nsum DRDDEE S DfIE 55 TH %23,
[450] T S DIHZRRIETATHLRIED 3
DEETHB. BIED N IZOVWTHFEETH

5. ¥ 81 HbZM.

nsum(10) D& T HEH]

5 W&
S 3
N 4
S(nsum ® 8) | 55
N(nsum @ N) | 10

X E) DXfiE

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

BB OH P SN TERINLERZEE L 0EEbH20b Lk, 2O X9 ke Ei%, B

DI T, extern HE UL X\,

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

}

HeE PR

Zo7a 77 50FCHETL2S 10 £ TOAR,
1225100 £ CTOMZHEL THRT 2 717
7 LDHITH S, int S;, int I BREAITEKD
HETH 2. ZOLTETIEI N, unix -
TRIDIU ST LEREZIZ, local.c 55
21T save L,

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

Tayv AN, FITTES.

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

[446] S;

55

B9 nsum D DOEEL S 1%, BIEL nsum DA D
RS LH—DER DT, [446] T S Off
MBH5 o Th.

Z &7 2 BABIA L D R AR H ICHERIfR T H 5.
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B % & R AL £

}

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(" :

print (nsum(I));

",0);

make_table(4) DFEITH T nsum(1) PR F

N

A.

S NE

N(make_table @ N)

I(make_table O I)

X 8.2

BIfE 2272 59" L Sz IR E 370>,

def hello(N) {

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

[347] make_table(4);
1: 1

10

o B W N

BI%L make table(N) (3 Y7 i oK%z p =
1,...,N X LCTERT %. make table @ N,
I &nsum DN, I EAbDTHS. K82 %
WX

make_table(4) DFEITH T nsum(3) DK TE
Hi.

it S
N(make_table ® N) 4
I(make_table D I) 3

S(nsum D 8) 6
N(nsum @ N) 3

X E) DXfE

BI%L hello(N) (X N [A] Hello % M ICERRT
L5 TH 5.

[346] hello(3);
Hello!

Hello!

Hello!

0

[347] hello(3)$
Hello!

Hello!

Hello!

[348]
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8.3 ZTRAJZLH

BlIRE 8.1 AfEZIR Bz EREL X .

7’1 7" A funcl.rr max(A,B) 1 A & B OKEWHFZETEET
H 5.

/* funcl.rr */

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

3

e

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

[124] max(10,20);

20

PlIRE 8.2 HIRIET GCD %#FME T 2BEII>ED L H 2T 5.

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

def abs(A) {
if (A<O) return(-A);
return(A);
¥ abs(A) 3 A OHftHEZ RSB TH 5.
def mygcd(A,B) {
if (abs(B)>abs(A)) {
T=A; A=B; B=T;}
while (B !'= 0) {

R =AY% B;

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

}

BIRE 8.3 RIFJWITEMDE Z - DEBEMETH 5. MO E ) 2 pHE VR C VLAV EwT
20,



8.3. 7u I 1

VA ® B/ N

/*func2.rr*/

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

}

def foo() {
I = 100;

}

main();

93

D70 75 LOETHEEIZ

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

[49]

0

0

E%. Fo LT, 100 ERRERINE .
& Z foo %

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

¥
ELEAZATHUTH 5.

BIRE 8.4 KIZ Wit 2, = 201+ 1, 20 =0 TEF2HIND n HOZ L ED B 705 L%1E

59
VAR AV
/* funcd.rr */
def xn(N) {
Re=0;
for (K=0; K<N; K++) {
Re = 2%Re+1;
}
return(Re) ;
}

FATHNILL T D EH D

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

1

[347] xn(10);

1023

[348] xn(20);

1048575

BIRE 8.5 KICY A b Z5IH L L TZDEEDIRAME & /IMEZ R TBIEZ D 5 9. &2 J7IHif
DIATITLERLTHE. “ODEZRT O, IROMEIZY A FBRZ FLIZT 5 & K.
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FZ2F [ RME, RAE 1 DY RFDFIC
LTIRT. 2D &) BIE L AHBIEL & W5
bH s, ETENILLTFDEHD

/* func3.rr */

def minmax(A) {

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

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

length(L) FVU A L L DY A R (BEX) 2RT
BB CTH2. LHAIZ, X7 FLVDOTA R (E

) ) &b ETITIE size(V) [0] & FHUE K.

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

3

return([Max,Min]);

ST, HIDHEITHIEUZZ DBIBDFEITHD AT 228 TH 5 LFHHL 7. X7 P2 Y R F23E]
BELTHBUcOI N L ZINTMITIEZ DR FLADBBEEICOINARZ FLPY R b
HRZERIN T ARWI L2 THRL B DERH S, 202 &2 HECHRET 212, C DFRA
VY OEWEEDRIE T FL Y v ZoMfllaz E b A LR T 20808 H 500 Ltz o,
ROTAT T EE, BT Z67XRT FILVDTXRTDKT%E 1 IZhZD.

FET1:
def vector_one(V) { [349] A=newvect(10);
N = size(V)[0]; [00O00000O0O00O0]
for (I=0; I<N; I++) { [350] vector_one(A);
V[I] = 1; 1
} [351] A;
} [1111111111]

CZDXIIRTZ PV A DTRTOEEN 11

MEDPAINTZ.

size(V)[0] 3 X7 FIL VOEZIZRT.
FIRE 8.1 (10) Lo 717 L CRI%K vector_one ) DB DITIC

V =0;
Mz 5L,

[351] A;
[1111111111]

LEBES I FHED,

[351] A;
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EBBEH)DT FBETHDOARY) DT 2ZEATELLPEZ L.

831CH2 L HIT, BB~ PO 3N TH ZOEBIIMERI N, T FEog#e
EH)RTH 5.

vector_one(A) D X U7 LEHR] vector_one (A) D& T IEH]
i N B N
A | A[OI(SBHH) DT FL A A | A[OI(SEHH) DT FL A
A[0] 0 A[0O] 1
Al1] 0 Al1] 1
A[9] 0 A[9] 1
vV | A[OI(SEEH) D7 FL &

8.3: XEYDOXIE

7075 LFiE Pascal TIEEIE DR %2 BN THELT % (clone) EB L 2R W2 fERTE 5.
¥—7—Fvar 2213 LHHET, D0 EEWT 2. vl 7455 C P Java DEAIIE
iz nwv, HEIWIWIRINICE 24 ) BEXH 5. Asir THRZ P A+ OEEIIHIRINICE
TRIDENRD L. RAHETZHOTHHEBIN TRV LITHER. 221X A BRI VL
T2LEZBICRALTHEBEIO ok, Xz XK.

[347] A=newvect(10);
[L0O0O0D000000O00O0]
[348] B=A;
[0O0O00000000]1]
[349] B[0]=100;

100

[350] B;

[ 100000000000 ]
[351] A;

[ 100000000000 ]

ADBRY P ET 2L EEHE (close) Z2FDLHIITBIRY).

N=size(A) [0];

B=newvect (N) ;

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

R 8.2 (20)
1. 526077 bV EEBT 2B9% clone_vector 20 D22 & .

2. 7277 DIE>7 clonevector IFEEBRT P LD EZIFED L) LENERTEI0? 7L A
¥, 5I#0Z newvect (3, [1, newvect(2,[10,201),3]) 2527 X3 ED X H ICEHET 507
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8.4 FINwH (&KDEAREWES)

4.2 fiClE, ARICLTZ 7 =2 ETT NNy V= FICASTL ¥ 565Dk A, =7 —DJHA
& o T BB E R TR D ITEDARFIH L 7253, T 2 TIET Ny A% L ) BRI 5 ik E AT
2. GEL <, “BpE, R AT ¢ Asir User’s Manual” (http://www.math.kobe-u.ac. jp/OpenXMIC
H5)DE 5 EESRLTZL W,

8.4.1 L—9WRA4>YhK, FL—RAD{EMA

EIVRBDLPLODIEEETL OBV, EDHAT, EITTodh 2RE TOLERDOMEEZ L THEZ &
I, V)T ERELSHD. 20X REGE, 7ur T AHIC print DO L2 AN S Z L%
R2ZEIZTEDD,

o BTHT DD
o EAEATERHHTNT L DTHIDMDBE Z 2 T2 D006 7%\,

BEDREDDHL. COXIBEETV—I KAV, P L—ADMEHTH 5.
et 21 ATPIOMERET 200 b eROTu s sl LE).

VA= R N FATHRER

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

[12]
¢ [34]
SA = size(h); [101] mat_mul(A,A);
?B = size(B); [ 717 ]
if ( SA[1] !'= sB[O] ) [ 32 54 ]

error("mat_mul:size mismatch");

N = SA[0]; L = SA[1]; M = SB[1]; | FTEIMRL TR L&, (0,0) Lzl
C = newmat(SA[0],SB[1]); Lw, Z2ZTCTFNy JE—FICA->TTL—7
for (I =0; I <N; I++) FAVIFZHRET 5.

for (J=0; J<M; J++ ) {
for ( K =0; K < L; K++ )
T += A[I] [K]*B[K][J];
ClI1[J]1 = T;

}

return C;
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97

[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;

-

criitJl

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 }

15 return C;

16 }

(debug)

EDHZAT, ILATHIC 7L =2 R A v P E2RE

(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"

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

[1,J] = [0,0]

(debug)

LTHfFLTHS. 11 FFHTIEE 575, (0,0)
R EERLTRS.
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(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)

(debug) next

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

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

T=7

(debug)

HeE PR

(0,0) BAMZIE L WO T, (0,1) RO DFE T

S

f7<. Z#Fa <= F cont (continue) Zff .

RDOITETHL. ZHUFa~< v F next 2.
IEE-57:6, TOfEZERRLTHS L, BAEEA
HOZH T BBz Ri>Tw3., BT 2510,
75 T o@D LiEhE > 7.

COHNEHEDICATHTH 20, HOFOFEHRIZ T T 25389, B, bL—2¢
W DIE, TNy ZTE—=FIZASTIC, HEI NG Ciiz KR T 2B TH 5.

(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 RITHhER

IB3ITHICES, T OEZFERT 5 X 9 18R
L7.

TL—=0 KA VI TILE> T NBZDIEFELERIRAHT, WOEThka2THIEES TR s T4
ZEOTLEIZLIZELHS. ROHIZ, N OBEEZFETE2OH VD707 L TH 5.
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def factorial(N)
{
F=1,;
for (I =1; I <=N; J++ )
F x= I;
return F;

}

[100] factorial(3);
interrupt ?(q/t/c/d/u/w/7)

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

(debug) list factorial

1 def factorial(N)

2 A

3 F =1;

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

6 return F;

7 3}

(debug) print I

I=1

(debug)

IR TT 5 LIRS 40,

Ctrl-C 2¥[>TH%. Zo7ury 7 kDEK
3,7 ZANLTANREERRINS. 2T
dEANLT, TRy TE=FIZAS.

FTVRRAFESTWEDI, I BHATHARLD
T, HDZLoLWkDB L, T++ EHDZREL
AP JH+ EoTWwA, LIS T Oftiz H
THbB L

(debug) print J
J = 4120134

ELATHIRWI LTRSS TS,

99

ZOBIHANLITH 25, EBRCIZ IS HBIETHE. brotEOO7/u I3 L0hTtink)
R S 2R T DR, 7077 L2 O TR EET TR DI WA, filihs TNy
77— AT, LWL HEEMHH L FTRODIGEEDS 0.

Ak (by N): (N) 1 Asir (IZFR S 78y MKERIT, WO 7’0 77 A2 FH T TNy A2 JH
DIBIEL TV EWIRANNT BT 7 v 72 RERHITTw S, FH (T) 13, £9dZ ) TlEHw
HLL, EIRPSEY—Ra—=FEL2,DTALEZAIINTZ/HOFHT, L) Tu 7y a
FNETa I 2L T0RES LA, B2 LRV TENLTIERL. ok, NI A
727075 5%BELEITREDO IR ERSARVEVIFELH ZDT, HLIHEEIL Lk,

8.5 EBEXROD[EE



100 HeE PR

f8E 8.3 X 7u /5 Ao NEREZ k. 70 /'5 L0ETHD AT ) NTOEEDOMT %3101
w+ k.

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

}

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

}

main();

i

[RE 8.4 X 7u /S A0 NEZ2EZ k. 705 LDEFTHD X E) NTOLEBDOMET% 318
k.

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

¥

def tenten(N) {
I = 2xN;
return(I);

¥

main();

FIRE 8.5 XD 7/ v/ 7 hoMIME%REZ K. 7077 LADFETHD X E) NTOEBDERT % HiH
k.

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

main();

PIRE 8.6 K% A CKHAT 282 S 0, BEEZAIN L 72 S,
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FIRE 8.7 [20] (Z DRIEIF unix DA T, asirgui TIETE AR W)

1. SCFMAE LD B (xy) 1 * ZHIT 2B %2 h A2 Zw, A=Y % (X)Y) IKBET 51

i3,

S=asciitostr ([0x1b])+"["+rtostr(X)+";"+rtostr (Y)+"H"; print(S,0); &3k
V. A7) = REET ST

S=asciitostr([0x1b])+"[2J"; print(S,0); & TtuULk\. Oxlb (ZAr—7a—F)T
MELXTINE IR r —7 > =7 VAL LOHEICZOXTFH 2B Vit L il ZziHEL
720,z p 27, A=Y VEBEDNENEHTE L. ZBHET - FEL AT —7a—
FEAMALTWwS, 2SO0 TIEE 10 ETHHT 2.

2. COBBEBLWT, 2 RBEBD I 7% x ZHBTEL o620 .

FfE 8.8 REI N D N7 MLzETo)1Fe ), WEZIET BB ZzHS LI V.

FIRE 8.9 Asir Tl diff(F,x) T, F D x IZOWVTORMT ZEE TS ENETH 2. x DH
ARG TES L, MM Z2 DDA LIT) T EDHBTH L. 7oL ZIE, diff (F,x,y,y) &
785222 FEKT 2. diff IOV THELKIF Asit D7 =27 V% R XK.

diff ZH\WT, H7z 2 6 NI EEEHD Jacobi THIXZFHET 2 7077 L% ERL 72 Z 0.

fIRE 8.10 Taylor &% % FH\> T sinx DIELUE% G 2 BE%8E /ERC L 2 S o,

2% (by T): B ZAMHIHT 22 LIk, 7077 5258 LTHFEL T 2 ENARETH
5. WMEIMER L7 70 77 L ANDRFE L7 70 77 L2 LS k5. 2OXIREZD
—ODFERD, AT 2V MRV T T IS THLY, FE(T) 134 7Y = 7 MEMEERET
270773y y% MO T n 7200 EAXITTRERZEDH S, FKHOREE I DI
BELRULATHID, 207077 LK THL. FJHEOLT0DEI)HIL7a 77 L.08TETLE).
7o & 2%, Java AWT (Application Window Toolkit) T70 75 37425 LElE, Ho0LOEZ
5707 EFIINMOLENS 0 s 7795, 728 21X, mouseDown & V9 B E L
WU, mouse ZIL7- & ZDOEMERERTE LD, HlIcE»L2TH T, 2D E E mouseDown
D REMDI DTH 5.

HE (by N): C+4+ 0Ea, TRy EERERNE L0 REBE, LvwIboThsH. ZoEA,
D) = TA—N=54F) TH2. HOIRZADNE AL RZA TV EGAIIMELR WD, Z
b2 b HDDHEBL 72 EEREDMRABIS L L TSN TR 20890, H5 A7V 27 bIC
BT 2227 V2B o E THRATARLEDLDP S BRWEAEDR SV, ITNE2ILHICPPILLT
00 kA&, EWIHREETH S, TiuUE, BEAEREEROA 7Y 2 bR, RN A TV 2
P NDORERBENNIC X > TRBEMICED 2T L) BEZ2HBlT 2700 bDTH L. DD, HIr
DEBLOEELIH 24727 bOe=a 7 TH, E5I1CE (F?) OREE £ cill> TH
NBZEWCRS. mECR2 L, BToE2HESHT, HFTHOTLESLND TS, 29 LT, C++
DAZ AN D20 old C 7u 7 7= (N) I, #iC TEHrz{Tbvwrua 7 0%2HATL
FoDTIERVD) EWIHIARLZEL DS Windows 7077 20 7% L T05D7.
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70—Fv—b R

7077 LAOWHBEOMNE R T HIEICEIHEL 20D 5. AR TOERBZIFR X 95 %D T,
AERDOWNZ RS 2 TTER VA LA L H D, —FELPH DT, 70 —F v — b (flow chart).
ZHUT if L& for XL flbR V7L T R LADEBRR, HESORMONZ BT 2 DI fi
MThH2. ZORDHEIZTTL A2BREDT7 LY ZLDHBICHTETH S 5.

70—Fv—bFTEEELTR 77 Iy I ARV E W) DT, HBLL Zo2EEL 7 v —
Fr—bF. EZIZPAD &35 5. ZOFHMUT 7TV XL EF—IHEE BEHIIFETHo .
Asir TO 7’077 LAOGRHOWRNEZKIRT 5121EH & 9 S,

1980 ER S A 7Y =27 VRAIZ R 77 SV BB L7228, A 7Y 27 MERI7u /7 2 v 7H
DR DSTHED UML TH 5. Foltld “THA 89— BEIIETH 3.

FH (N) BN 2 2BEOBEE2Z T TETVLIDT, 7R 77 02FHLEL, He7u 7 4
ZEOTHER. 2ol hE T, TTRRT 2 EE, mEEED, 25%2EY, KL EbNn 5B
BaiELmilae B, e, WERIC70—F > —FTT7NAVIVRLE2RETLLELH D (B
2 ER) 23, HEARZBIBOAMERE & 7 — Y BEDMERRKE. 7Y =7 FOBGHEHICRIRL <
EZBHEED UML THSAY P, oy L v e B2 BUAWEEH 242 5. ke H
O THh 2. ZNTHHHITOL AT LRI LA LEHLALELSWVOLR... TH 3.

WICAVE2—=F A7) =AW BT 7 0BT EZ QBENT 2 2 8% 00, “b x>
EEoT. MEMEZ OO T Z L TAT? L “TAMVHD T =% %% A8 EKL T
7075 LRFHOTICGIELTAT Lo TWnb,
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BIOE BEHAARENDORIEH

9.1 ZEE

@) & h B Int ¥
f(t+h) = f(t)
h
TEBITES. WU &I /(1) & h DM EnE &,
fE+h)=2f@)+ f(t—h)
h2
TR TE S Z %7 & 2L Taylor BRAZHOCHHTE 2. oz 2o X5 cadflds 2 ik
D, W HRERXOERREE, BIIOWLAZMR ZLICEDbEDD I ENHRETH 5.
7o & 203, HRE) o R

(9.1)

d2
@y—&-yzo
ZEMERICIREL 222 THA LS. BN, ZoHBEROYHNE®RZ2ETH LTI . HilWY

HoHEI kIig,
B X IEE =

7% B BIRAD R D 720, ZOBIRA%E Newton OET AR L V9. WIEOKZ] t 128 T 2 iiE%
q(t) LB L HEX ¢ (), MEEE ¢"(t) TH 5.

1 RIS HIRE 2§ 5 N RICOWIHE 1 OVE W 22 X9, At 1285, W OfE
Zylt) ETBIEICTE. LEL, ARDHALESICHELE y=0LT2. 7y 7DEANICk S
L ARBREIDS y KOV (HDLZELLAREARALT) EEMEW 25 11E —ky T
H2. ZITEIEINRTEELER T2 Thk=1 &{KEL T Newton OEBFFEAZEH T2 &,
HifiREh o R

y' +y=0
2135,

A, B B E L T—Mf#IZ Acos(t) + Bsin(t) TH 523, DA% B TR 5 . HfEfE

EOR KR, cos ¥ sin THRZEHIT LW EZITY, HOHRAOELEr 02 ETHS. A (9.1)

KO, BRSO E,
y(t+h) = 2y(t) +y(t — h)
h2

+y(t)
AR 0 1285 L, L7Aso T,

y(t+h) =2y(t) —y(t — h) — h*y(t)
BREBIIC A 0 720 L LT X OTHS T, Yy = y(kh), k= 0,1,2, ... TEII Yy 2E0 5. L X,

Yito = 2Yj1 — Yy — B?Y;,
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7 M EDNERINIC e D 7o LT kv, LD T, Wikt

Ytz = 2Uk+1 — Yk — h2hi1 (9.2)

2l BNk 2 2 LICK ), BOERE L OB I EPHRETHL EFHTES. ZDLIIC
fEDUE 2 K 5 k2 2ok L K& Wik (9.2) 2IuoMn iR DOE G, 713585 A ¥ —
VAR SN

BON DAt %2 R 2 1 NIHINSATREET D 523, Z U, W HRADOWISEN y(0) = a,y'(0) =b

% TR
Y1 — Yo
h

y(0) =a=1yo, y'(0)=b~
TEDTRIUUL X\,

BIRE 9.1 miliREND R

2

d .
pYty= sin(at)

BRI T AL 9. sin(at) H9MEBD 5 MRS 2 WKIC 52 512 1 TH 3.

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(O")$
end$

T, o TR T RIS g < [EEDS, il X% A7 8% Rk 2 I 2 > 7D TH 503,
ZD XS PR AL DIRIINK T 2 L, & LR BB L E S A SN BALEBRRIE
LHGEBH B ErDFERERL RV EWVIT R,
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9.2 AREERR

B BB LILARROEDN S IR THROD LR WREZEL I ENH 5. 20 LS mhlz—
DIRNE .

JitEat p
V=" o) =1
BEZD. KROFE e TH 5.
_ ft+h)=ft—n)
%f%f( )th( )::f(ﬂ

THLIDT, hZ2tTH/NSVEETEEE RDK I BEFTAF—L (RN CallfiEz b Lo
THWVLWTHA .

Yk+2 = Yk — 4hyrr1, yo =1, y1 =yo + (=2)h
22T, KRDBDIF R TOWITREDY —2 DT, COFEEZHNT, 4 Z2ZDT0E. ZDLE
A g 1, KZ bk COEDBDOEZEML T3 ETP/HTE 2.

L 2 % I, 7°wa 77 A unstable.rr D). Rl L HORE DFELZ TR L T2,
unstable.rr (X 9.1) D "

HBL DT LT <, b DB S [Ti ( 1)-( 1] [0.29,-0.000212873]
WEZIZEDOREIFRIL T3, [T?me, (approx sol) (true sol)] . [0‘3 (’) 0(.)0149232]
k OWBAEC %53 &, FULIR ime, (approx so true so : .3,0.

[Time, (approx sol)-(true sol)] : [0.31,-0.000217378]

L OIBC aR S BAE [Ti ( D-(t 1] : [0.32,0.000159362]
LCL$5. kS Algss 1me,H§approx SO rue so : .32,0.

ITEDBAEDIREFBIR (blow up
[Time, (approx sol)-(true sol)] : [6.86,90.7806]

of errors of a difference scheme)

ey [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.

CDXIC, h DEZIRD T EE, kDN ) BIEFETEDERERE DRI, k HIRE L
ot o, EDOMDERZ 5 2 2303 %\, h DfEZROIEE kEBHLHPAICE S 29 bidE
INEREDII iR e 525 2 L2 ROETIEIL X 9.

—MRIZ, ZETEOM THOMZ RE v k£ T 2 DIXFHHETIZ 2V, BT/ L 7 SiRE) O
TRRADZFCIFTFAREC kI L TH@NEMC R > T2 X ) 2fIThHs. KRE Wk £Tik
U9 21213, Lo L b & DT TTIRADEMENHEBIC TR 2 081D 2. (REREDRH B L
SILD IR LU L AR U & 9 %l 2 A7 LT 250 EE D U, EVEITEE
D3[A UIS 72 2 ATREVE b R\ 28, U e BUA I IS T 5

9.3 BROIRER
T 9.1 Moy AR
y'(t) = f(ty(t), y(0)=P
2EZD. HOWL BHEEL T, AEED, u,o e R BEU t€[0,b] IS LT f(t,2) 3V 7> v v
FTE e
£ (t,u) = f(t,0)] < Liu —v|
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load("glib")$

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

X1 = 1.0;

Dt 0.01; T = 0.0;

X2 = 1.0-2%Dt;

while (T<50) {
X3 = X1 - 4xDtxX2;
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$

9.1: 7’172 7 . unstable.rr

BAHRLETERET S, 510, 2 [AREFHI ATHERME y(t) 25t € [0,b] DRITHFET 2 ERET .
n 28, h=>b/n LEL EEEIN {y.} 2k
Yr+1 = Yk + hf(@r, k), vo=P

TERTSE. ZOLE n ICHRLAEVHZH C BHEELT,

max |yr — y(kh)| < Ch (9.3)

0<k<n
kb,
EMOBREZFHL LS. C 1 n KEKEFELZVDT, K (9.3) DFLIE, n=0b/h =00 DEEZ 0 IC

WK 5. LEBo>Ton B aREVES (ThbE h BT ahSne &), 2ok TRkE 2850 g,
EEDME y(kh) 120 < kh < b OXETHZIE.
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EMOFEHZ L X5, y(t) REDOREL L, t), = kh, Yy = y(tx) EE L. y(t, + k) IZ Taylor EFORN
Az 2 RETHEMT 5 &, Fl

y(tr +h) = y(te) + v (tx)h + %?y//(tk + 0, (h)h) (9.4)

DHALT 5. 22T, 0,(h) 1Z k& hITIREFEL, 0 < O(h) <1 2T TERTHS. (9.4) W07
BAZzHOTrERET L,
2

h
Yie1 = Yi + f(te, Yi)h + gy”(tk + 0k (h)h)

L. BSIREADTT Oy, LERED L,

h2
Yk+1 — Y1 = Yk — Y + hf(te, yn) — hf(th, Yi) — jy”(tk + 0k (h)h)

5. ko THER
lYer1 — Yir1| < |yx — Yi| + hL|yx — Yi| + M (9.5)

#8%. 22T f oV Ty it X O, XHE (0,0 Ty (t)/2 BERTHY, HBHEHR M T
EroBIZoND T E2MV. (95) DEAD |y, — Yi| & k, k— 1 I 255D AEN (9.5)
TEPSBEZDZEITXD,

k41 — Yig1| < (14 AL)?|yr—1 — Yioa| + (1 + hL)R*M + h*M

225, INEHEDIRLT,

[yk+1 — Yit1]

(14 ALY yo — Yol + {(1 + hL)* "2+ + (1 + hL) + 1} h°L
1— (14 hL)k?
1—(1+hL)
(1+hL)F1t -1

= —— hM.
L

IN

h2M

(1
(|1
A

(1+ hL)"

1—(1+hL) 1 <1
L= +hL) <1+ 1+hL

§1+(1+hL)”:1+(1+an) <14t
BOT,C =N LB L, EHOREAD AR SND. GHEDY.

FIRRD 22l E K OREBIE 32 H iy 77 R

Y1 fl(tay17"‘7yq)
d iy | _ fa(t 9155 99)
dt .

Yq fq(tayla"'ayq)

THEHT 5.
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9.4 I

DU E o TR 2 BENICEPITH 5. EDX I BHEFAF—L2b LW TWw5p, 7ur
7 Lzt h TN K.

f5IRE 9.2
i) =50
dt \y2) \ -1 0) \

2 BAERI <

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$

IR 9.3
i ()= ) ()
dt \yo) =1 =01/ \ys

2 BAERI <
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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$

BIRE 9.4 milREND 5

d2
ﬁy + y = sin(at)
ZEAEIIIE T A K 9. sin(at) DM S BIRE§ 2 MRICE A 605 1TH 5. ZOBIEIE, 5

ZIZBWLTTTITHEMN L.

DX I, Mo AR BUEIIC R BEBAERE L W) . SO, 7 — 2406, LSI DG
MATBORFT oI IERGmTHHIN TV 3.
Rk H A AR OWITH 5.

5IRE 9.5 Lorentz T

P = —apy+aps
Py = —pip3+bpr —po
Py = pip2+cp3

DFZEPEDTAHR LI, 22T IFt IOV TOWI%EHO6DT. A, B,C 3T A—=5TH5.
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FOE M DB

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) {

end$

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;

B Z NI N2 RO X ) AR WOEIEE) L Tu 2 E 7w,

BEXRME

L REIRE DR ¢ +ay +y =0 ZBIENICRE LI\, RIRX—F 0 2EZDEE)
%77

2. sin(kz) B LW cos(kr) ZHlAAOETHAVY 7 7 21EA ).

3. Lorentz A DfE%E, N7 X =% PHEZEZ THZEL X ).

4. T

Wi RO &

5. ZEDROIHEIITE T,
SV 2RKXDVVIT Ty Fk).

ICAEIPEDIFDUKEEA 2 L 75 S .

AR Ch T C'R? LD ) BEFTAF—L2ER




BI0E ALANEXFIIONE, XFI—K

10.1

10.1.1

¥Fa—R
PAF¥F—1—F

111

XFHEDEHITLT2HEHE LTHRIT 200, BUELIRD SN TWE. 7L 7 7y PIiZDoWw
TR7AF—a—FPHEL LTOobTws. 7A¥—a—FTR 7y b2fHLTa—F%
FHT 5. ROEDBZDRIELRTH 2

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 N =, 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 W0 ® o 9vo = 2N gH @D @ Tm|E g 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

-~

o o0 T M

5 0k 0

.

H QO T o B B H W «—

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

20H 2322, 20H A iZHilfHl o — N &N Tw 3. 72 & 213, unix Tld 0AH 2872 KT 72D
ibnTnws. flflla—FOERIZ OS I2k->TZ &4 3. MSDOS % Windows Tl& 0DH, 0AH
D234 FDRYATR2RT OIS N TN 5.

FRE 10.1 (05) XOXEZTAFXF—a—FTERTEEIRD0?

Do not cry over the spilt milk.
FRE 10.2 (05) KRIFEALFEN?

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 EFI—FK& 1S02022

BHFICOWTE, JIS a—F, 7 M JISa—F, EUC a—FAEPH 5. (RLDOKEZLHELT
NoE &L JIS Bk2H 2. KEZ AN T JIS ORGE O#iRE A TA LS. ) JIS a—
N, EUC 2— Nz BNz 32— FROBKTH %, 1SO-2022 IHEHLL T 5.

7 b JIS a— Fix MSDOS 78—V } )L a2 v Ea—% % Windows ¥ ¥, Macintosh 7% & CJA <
FAINTW S, ZOEGHIZ  OFENRET 25 EORNEFZZ TSN TES T, 728
ETIEH E DRI N RISV ) Pl )7 2EEICHIH Tz 1980 ERUR D DRFRIRDL
EOEDoTED, ROHTALZEZICIRBKE L TINA ) 3R ERVARY, EWIHIFHEL H -
1= SBUR COERIN 22 R E %% 2, JIS X0208 fiff@E 1 T 7 F JIS a—F2BEL T3,
L L7%236 Web 77 7 HEDXFLIT RO K> 7 F JIS a—FWAEF->TLE-A T &
b—l23H 5. ¥ 7+ JIS ZWiERIZEE T T, Unicode R—AD UTFS ZFIH L X9 &) DHR
DM TH 5.

TIREBRA 2 LT a— FHEBETH 5, 1SO 2022 122 THHICH L X 9. 1S0-2022 12D\ TEF
L <IE [1] 22 1S0-2022 (BE5ERK) Tl 21H 26 7TEH % GL i, A1H %6 FEH % GR %
W& k& 1S0-2022 T, IBH 226 FEF 2T A7 =7 =7 v AL kit a—rF2H0T, GL B
XU GR kI KEIcBWTE Do na—F2iIE D25, a— FOIED fiFicix Go, G1, G2,
G3 &) PRI A RER D M ERH L TE 249 2 EICE>Tw I I I TRsNE L, [1]
2.

72 & 213, 1BH, 2DH, 42H, 1BH, 7EH 7% 2 T A7 — 7> —/r ' A%, ISO 8859-2 (iilifi ISO Latin-
2) Z GRBEEICIZD DT X L wWIHERTH S, & 21, XF 6 13 1SO 8859-2 Tl F6H 7% % a—
FEbLHYHTHNTWS. FlELTHITS &,

1BH, 2DH, 42H, 1BH, 7EH, (ISO 8859-2 % GR ~~) F6H, F6H, F6H ( & 413 )

263 O%ERT 3.
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I1SO 2022-JP i, GL 1213 (GO 2#&H L) JIS X0208 0 —vEF 27 A% —XF, ¥
JIS X 0208 DEEFa— F (73 4ER, 83 SEMiAR &b D) 2 LR — 7> —r v A TYIE A 535 FR
T2,z

1BH, 24H, 42H (JIS X 0208 83 4EkK~~), 31H, 39H (J&%), 1BH, 28H, 42H (7 A ¥ —a— F~\), 41H,
42H, 43H

i YBEABCT L) XFHNE D,

HAZE EUC 2—FIiZ GLIZ 7AF¥F—a—F%, GR 1T JIS X0208 T a— F&2HICLUNE L%
REED 2 — FTH 2. GR IT JIS X0208 % X U7 L =84121%, JIS0208 D Lfiiey b 112§
%, L3>, Y ABC” % HARE EUC a—FTRT &,

B1H, BOH (J&), 41H, 42H, 43H

& B FEBE 31H 1 2 MERCTIE, 0011 0001 DT, Ik EfE Y F 2 11235 L, 1011 0001 &7 D),
16 ¥E¥clx B1H TH 5.

HAGFE EUC 2— Rz mnix RO a v Ea—TEbicflibiitw/ia—FRThhH (BET
& UTF8 23— f&i), FE 2 34 F2oED 1 6 EY F2#HLTEET 2. 22 TR EUC a—F
zO—HEb\T 5.

blal B¢ bla3 FE blad H blas I
bla6 4 bla7 F bla8 & bla9 H
blaa 3L blab W blac Il blad 45
blae % blaf T bibo fiff bibit Fl
bib2 i b1b3  BE bib4s W bibs B
bib6  Hf bilb7 8 bibs H b1b9 K

=

biba bibb I bilbc M bibd &

JIS Wi a—Fix 154 FH 21H 25 7TEH £T, 254 FHS 21H 2065 TEH £ TOHipH % B <
a—FRTH 5. EFEEHHATEBZURD A=Y FLaryEa—7 T, LFIETRT 1N, bTF
BLTED, AlH 2»5 DFH O#HIPHICA S A F2E DY TTHH L2, 2O AT L EA#EZ 7S
LR WFEERZ D XHIC LD, > 7 b JIS HFa—FTh 2. JIS HTFa— FO#iH% 1 N
4 FH 81H 2»5 9FH. 2 N4 +H 40H 25 FCH O#if, X1 N4 +H E0OH 25 EFH. 2 N
A +H 40H 2>5 FCH O#ifH, " 2B TE L7z a—FRICA->Tw3, 72 & 213 B (3139H) 1%
> 7 b JIS HiFa— FCld 8958H & 72 % . EEROEHBIHIZ: 812D T google T “¥ 7 b+ JIS”
ZX—T—FIZLTHRTAS L L,

UTFS 37 AFX—a—FiE 20 FF, HFa—FaEid 2 84 b, £721k 3 54 bicEHa L CEE
L7 TH 5.

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

BHIDORBTHEZ Thit DT —F 2 REITE 2, 2 H/BHOERBTEIZ 11 bit DT — ¥ 2RBITE 2, 3%
HORBITTEZ 16 bit D7 —F 2 RBITE 5, EFED 2 — FRITOW T google T “UTF8” 2 ¥ —
7—PFIZLTHRTAHS E L. &2 B (3139H) (Z UTFS Tl ES8EA9 (11100101 10001110
10101001) &% 5.

JIS 22— F shift JIS 2—F, HAFE EUC 2—F, UTF8 O£z 82749 7u /7745 LT,
unix Tld nkf 2 ED TR T T LBH 5.
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FIRE 10.3 (05) ROXFE% 1S0-2022-jp BLX 7 FJIS a—FIZABLAI L,

RIZRATODIZINDZ T 3. Basho fE.

EUC (Extended Unix Coding system) IZX 205237,

ada2 ada4d ada6 a4a8 adaa 200a
b w9 2B
adab adad adaf a4bl a4b3 200a
» F O Z
a4bb ad4b7 a4b9 adbb adbd 200a
S L ¥ ¥ =
a4bf adcl ad4c4d ad4c6 a4c8 200a
B o T &

adca ad4cb adcc adcd adce 200a
S A N AR
ad4cf a4d2 a4db5 a4d8 a4db 200a
(=S [6) S ~N [E3

adde ad4df ade0 adel ade2 200a
¥ A2 O P
aded adad ade6 a4a8 a4e8 200a
v w2 X
ad4e9 adea adeb adec aded 200a
5 b 3 n 53
adef adad adab a4a8 adaa 200a
b w9z B
a4f3 alab ala3 0Oala

SJIS (Shifted JIS Code) IZLBUV6H37%.

82a0 82a2 82a4 82a6 82a8 200a
b w9 A B
82a9 82ab 82ad 82af 82bl 200a
» F O Z
82b3 82b5 82b7 82b9 82bb 200a
S L ¥ ¥ =
82bd 82bf 82c2 82c4 82c6 200a
B o T &
82c8 82c9 82ca 82cb 82cc 200a
S N AR
82cd 82d0 82d3 82d6 82d9 200a
(=S [6) S ~ [E3
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82dc 82dd 82de 82df 82e0 200a
F A B b8

2e2 82a2 82e4 82a6 82e6 200a
owow 2 X
82e7 82e8 82e9 82ea 82eb 200a
5 b 35 n 3
82ed 82a2 82a4 82a6 82a8 200a
b w9 B
82f1 814a 8142 0Oala
AT

10.1.3 Z2AXFEL¥EE

Emacs % EDITT 4 I T1 2ZDEFFANLEGEE, 1 Z AN LTH EDRETERRL TTT
{3 1 TRERZZEDDLDRETHAIP?

1 1
L BiED 12 EAD 1, BED 1 BefD 1 TH5.

RIRE 10.4 FAD 1, BED 1 B2MAD 1 % Emacs TANILTHAT, Emacs D L TAH—Y V%2
LT E HBLTOWEA—YNVDREIVBRMEFMTREZ L2 LD L. £8AD
LIFFAD 1 D2 50X FEZ DI L2/ Lo K. Windows DEA X ER (notepad) & ED 7
XALZT 4 EMCS LMEDPDDE I EBTESD, 7—70Y 7 FOBRERILTFO7 4V FDOTH
A VTR E £ 2 DT, AOFIREIEMD 2 5 EI3RS 2w,

FAHD 1 EEAD 1IFIERZLFETHY, BT 2 XFa—FIFEA 1L TUE7AF—a—
Fo 31H, & 11213 JIS 5 a— Fd 23H 31H %G L CTWw 3. &%, 23H 31H I EUC 2—F
Tl& A3H B1H, Shift JIS a— FTiZ 82H 50H TH 3. 7AF—a— FRIZH 2 HHTPH  DFF
REE S ISR T 2 XFO AR JIS T a— FICHFEELTWS. IN6 RT3 7 A% — T
EFZERD2bDTHSL. Lo ThEzIE, EFA—IL7 FL A hogeCmath.kobe-u.ac.jp %
2T T hoge@math, kobe—u, ac, jptECETFFLALZSI—ICRBL, 70
7oL ERMLFETHELBAAL T =I5, HAXFITHEAZEN (T A¥—a—FoD 20H)
EAafZEE (JIS 2— Fo 21H 21H) H H K% + 7 7V OERRICAR 5.

JIS X0201 BMEHAD L Fa— FOHATH 2. LR FHIRICHIET 2 HIE 7 AF—a—F LIEiF
H—TdH 2%, 7TAF—a—Fo \ » JIS X0201 TlF ¥ fi5ich>Tw5. C i TeX OHB
HTHULDDIIRNLT,\ & ¥ MHTOEEZTDBHLDIFZDOENTHS.

10.2  AHHEE

Asir TlE, F—Hh—FANZMO IS 720, purge_stdin() & get_line() L HBKZHEL Tw
5. 1EZIE, F—FR—FDoGHMAALETD 2 1552 RN T3R8 RD L H ks, 2o,
HZ RIDANTHETT 5. $IANSNIXTFHNDOT A ¥ —a— FHMHICHET S 5.
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strtoascii(8) EZXFH] s BT 57 A
¥—a—FDOVYRAMIEH#HmTZ2B8TdH 5.
X —DAREAILIGEITIE, S I
0xA (BATa—F) ODADIIV 5. eval_str(S)
BTN S % Asir Da<w v FELCEHET 5.
Z DRI DWRIEUIL rtostr TH 5.

72 & 21X, P=rtostr((x+1)72); &33%&.P
WIEFHNE LTD x~2+2%x+1 D3I 5.

def nibai() {

S=""

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

B2 open_file(), get_byte(), close_file(), put_byte() ZHWV 25 L 7 7 A L DFAFEENT
5. 77ANEET open (06) LT25, HELRVEWVITARW. open LT, ZD7 714 )L
ZikA T 2 FK T ERET DD, BISL open file(S) THS. SIKE7 7 A NVAHAELFINELTHZD
TP ANDPEELECRE open ICKRKT 2 E, 25 —TL 5. RINLEGAIE, 0 U EOBTEZR
T I 7 7 A VERAIT (file descriptor) TH 5. BIE get byte (7 7 A VEkAIT) X, HEI L
77ANED 134 FHARAL. BIEL closefile(7 7 A Vil F) T7 7 A VDMK T 2 EE
T3, 774 NANDEZRAARIIOVTIE, v a7V Z2SHEI N0, FIHAGNE 104 iz A k.

10.3 NXFIDNE%E T DR

BI%L asciitostr(), strtoascii() ZdbHBWE I EIZX D, 7AX—a— F & CFFN DA
HTH 5.
).

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

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

XA DfEAIE + HETFZHV5. 72& 21X "abc"+"ABC" & abcABC ZRT.

M5 10.5 (C EFEAH>TAAA). A—=ny, Uy F—Ick2H4AEKC TRl 08
B DHE 1B TEMINTVE 7 7 A NVABIICET 2 7077 L% Asir Tilibe &

104 7 7A4IWLDI>VT

77 ANMET A R DHFICKENIN TS 1N, T =% D—RIGNRINAHTZ DT b DT
bob. 7TurIh MET—7eXEZ77ANVELTHENSNS.

RD7A75 L dump.rr 17 7 A NVDHYZANL P T—8DINELTRRTE TR 7LTHS.
IOVl tixersurssnz2yyr7rars 509, 20705 LATIERO OB E
EFELTWVS.
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1. toHex(N) : B N % 16 EFEOXFINCEL TRT.

2. dump(F) : 77 ANV F 25V 7T 5.

¥ 1% toHex DEF.

extern HexTab$
HexTab=newvect (16,
["O", lllll s ||2l| ,||3ll s Il4|| , |l5|| , l|6"’ l|7|l ’||8’| ,"9" , I’all , "bll , "C", lldll ’llell ,llfll] )$

def toHex(N)

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

}

extern H 5 L ZBUIRITELRE L Thorbitk . TXTOBOH» S IBDOLEH L L T2
Hn[BE & 72 5. iand(A,B) 13 A BL U B 2 2 EKTHELL 72 & Z D, bit 1 (i) D and DR %Z
JR§ . BI%L toHex (N) 1& N (0 < N < 255) % 16 #EXFLCIET. BI% ishift (A,N) (3, A 2 2 HERE
ZbitflE BT, N PIEDHBEFAT 7 b, Thbt 2N CElo 727, N DEADOHBELES 7 b, T
bbb 27N 55K T. B ZOEIE, ishift ® iand ZffibRVWTaxX vy MIH D LHITH LTDH
X,

DEIT dump DEFE.

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("");

BIfE 10.1 774V dump.rr DYV T E LSO THAEI D,

AAf 10.1

[346] load("dump.rr"); (Windows TlE ‘B 2 TiAAL)
1
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[352] dump("dump.rr"); 774V dump.rr % 16 HEHIITEIR.

(Windows Tl¥ dump("c:/dump.rr"); T c FI7A7ETD7 74 )V dump.rr Z5i®d 5)
20 20 O0a 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 Oa 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¢c 22 62 22 2c 22 63 22

BUT

20 20 122217 0a I1XIKAT, 20, 20 12219, 65, 78, 74, 65, T2, 6e 1& extern TH 5.

ZEHLWHD asir TIE fprintf % string to_tb 2 EDREIKPIEAIN, XFHNET7 7 A4 LD
BRI X O fHIC D DR X CATR A B K ) ICh>oTw 5. FELCIB~v= 2 7))L “HEERIARO RIS
ZZILTEL W,

10.5 EXRODHERE

ﬁﬁ%ﬁ 1:
(a) RO7T 077 LOWHEEZZ L. 722 L N OF7 A¥—2a—Fid ox4t (16 EHKD 41) TH 5.

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

}

(b) 0x41 Z 10 EBUZ B E T L\ D97

ﬁﬂ%ﬁ 2:
0, ., 9 DT AF—a—FiFwio2rLoXRs7ur 7 rzET.

R 3:
RIS O NEEZ X,
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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);

RE 4:
X777 LM IEREZ X

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. */
}
il 5:

RDTAT 7 LDHNZHELI 0.

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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Fliﬁ% 62

WL 7 7 A VEEAT, ZUDED L HICT 7 AL E LTHEMNS T 30D dunp.rr THA L,
FTXARTZ7ANL R XA=ND7 74 )L (Fka—2R), 4~ FDIERT 2 BMP 7 74 )L (Hifka—
2).

M 7 (WF7EE):

O—2F, DREMEE ISR 7007 AR X,
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Risa/Asir FU)L ¥¥ 7Y —: N—F7 4 A7 (Harddisks). KEWHIETAZ by FarEa—%
M, /hNSwilz7y 7y 7avea—4%H.
FXAL 7 7ANVEN—FFT A A2 I Fa—Fz2HeTHERSRTw3,
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FEERE

[1] ZRizE—, LRFEF, X7 a3 — FOME s EER kR, 1999.
RO F a2 — Rz oW ToOHE. 1S0-2022 IOV TEHLLIZZDARZ A L.

[2] B.W.Kernighan, D.M.Ritchie, C Programming Language (2nd Edition), Prentice Hall, 1988.
HAREA: 7079 < v 755 C (5 2 1), 637 il
7077 IV UE#H C Db o & SEAWDOREBALSHR. RN EXZ 27 —TbdHD. 20D
ATEIFIERPIEE & HITTFINNBED fEFE L T 5.

Risa/Asir (& C O3k EPI73GET 70 77 L% Gl § 5. Maple > Mathematica 7 & D¥E
WL 2T L 3MEOFIE TR 77 A25B L 5w EwiT v, FRICEP L BRI 5.
ZAUTHEL L T, Risa/Asir 13 C % Java 2H1> T2 A, 7077 003#H 5. £/, C %
Java ZHI5 2 WAL, fHIC 7 8 77 L0370 2 Risa/Asir THE L T2 5, C % Java 25
2% EEEPRNTH ST
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11.1 peek & poke

125

BA% peek(D) ZfHWV S &, 7 FL A DI E 7z 1 84 b (16 3 2 i, 2 3 8 i) o7 — % %
il (peek) T ED3TE L. BA% poke(D,N) ZH w2 &, 7FLADICT—% N #EHEHEZIALH
WHEETH L. TZT,NIE 025 2% — 1 =254 = 0xff DHFHDT—¥TH 3.

WBHEDO 7R 77 L TID X)) BIEEMNHT 203372\ 008

HeEWra s v SOEANCK S

I SRS DBEBZEBHLT, AE)VDRTDRTICEZ L) ICHMTES L) Ik 2 THESZNL

Wb 5.

%8, poke THRESLGINICT =Y 2 HEAATLE ) &, P AT LALEPRELREECE S W
2DOTHR. EILTZEDL) RFREBILRL2DHHTE 272590 ?

Bl 11.1 XFNZZDXFDOTPAF—a—FBZDEEATY —ITB NI N TS,

THEPOTH LS.

[469] X="abc";

abc

[470] D=get_addr(X);

139968704

[471] hex_dump(D,10);

0857c0c0: 07000000 98aa5308 0000
0

[472] type(X);

7

[473] hex_dump(0x0853aa98,10) ;
0853a298: 61626300 00000000 656e
0

- BEBX AT F abe R AUAL
CEBX ODEEDBPEET L7 EL A%

get_addr THUD L, ZH D Icvir 3.

. D25 10 NA M OEBIAR 23D B D>

hex_dump THRTH 3.

. 07 00 00 00 O 07 XX FH%2ETH

2 (HD).

.98 aa 53 08 & 7 FL A 08 53 aa 98

(B A oml) ZEW®WT 5. 22T —
¥ DIARDELE. Asir Tl 0x Tl L %
2EFELIN a b f OFIE 16 HEH%E
%7

. 7KL Z08 53 aa 98 2°5 10 /314 +43

DEIEZE L 55 &, 61 62 63 00 225
T—=DPHELTED, JHEFIZ a,b,c D
TAF—a—FThab.

DT =R

FofITlE, hex_dump Dli/] 98 aa 53 08 £ 7 FL A 08 53 aa 98 (8516 ditr) & HiA
ED, FEITT FLAZANT 2R0ENH > 7. ROBIFL get body addr 132 D7 FL A% —KIIRK

D5,
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BILE BOWHRRE

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);

BRHED ishift(A3,-24)+ishift(A2,-16)+ishift(Al,-8)+A0 [
A3%x0x1000000+A2%0x10000+A1%x0x100+A0 & LTH Lo, T & 21F 25 % —8 bit £IC
7T LE ZOHE 28 5 (28 = 02100 = 256) THDIEFAL LD THLLTHA .

il 11.2 get_body_addr % H\ T, X VI I N XFH 2 EEH SR L ).

[469] X="abc";

abc

[470] D=get_addr(X);
139968704

[471] hex_dump(D,10);

0857c0c0: 07000000 98aa5308 0000

0
[473] get_body_addr(X);
139700888

[474] poke(get_body_addr(X),0x41);

0
[475] X;
Abc

1. 28 X T 3CFF) abe ZUA.

2. B X ODEEVPHFET LT FL A%
get_addr THUD L, Z# D Icvin 3.

3.D 25 10 NA M DB DYH 5 D>
hex_dump TIHXRTH%.

4. 7FL A 08 53 aa 98 % 10 Rk E
3 &, 139700888.

5. poke AR Y FT, 2D7 FL AICHE
0x41 (A DT A¥—a—F) zHZAL.

6. X DfilZ Abc I b o 7.

7 FLU A get_addr(X) X DR 2 XY HHORYD/NNA ME X IS NT 05T —F DMES
ThH2. 2oL, BIE type(X) DIRTIHE —HL TV 3. 7 ZIFRDHIZ A THL ).

[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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C HD— N7 SiETORERUL, “32 bit BE & XX, ¥4 X232 bit TH 5. —HF LMD bit %
FFELTHH0EDT, #KH) I EDTELZRANDIEDTEL I 231 — 1 = 2147483647 £ 72 %. C T
ORI 1 EMADL EADELERD.

Asir 2MEHERNIC VT WL 28500 | “32 bit 3B TR\, WHW S bignum TH 5. FATKE S
BoTVobENICED T —F 2T 2 X2 ) O ZIAT 2B 249, LEd>T, K
DREZID LRI, FIHEEDO XY DY A XK ETLDATH L. ZOKTZ, RO7TA 75 LT
kv TH LS.

1. X 1T, e 216, 232 264 2128 23i3a 3
def naibu() {
X = 2°16; 2. 7FLVA A LD 32 N4 rDAEY R
for (I=0; I<4; I++) { W5
print("X=",0); print(X);
A = get_body_addr(X);
print ("address=",0); print(A);
hex_dump (A,32);
X = X*X;

[532] naibu()$

X=65536 1. 00 00 01 00 ZHiMHIZ7% 5% & 00 01
4 _ ol6 _
08596140: 01000000 00000100 &, 16% =29 =65536 £ %.
00000000 00000000 2. 00 00 00 00 01 00 00 00 % MEIZ 72

08596150: 01000000 00010000 52 E 00 00 00 01 00 00 00 00 &

00000000 00000000 %h, Tk 16 EREALT L, 168 =

232 = 4294967296 £ 7% %.
X=4294967296

address=140075040 DUNFARETH 5. address D b FiFZIZ & 2
08596020: 02000000 00000000 LLTED, FHEDRERIH L\ X E Y fHikIC
01000000 00000000 BN TOIET b5 THA).

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
0858a£20: 05000000 00000000
00000000 00000000
0858af30: 00000000 01000000
00000000 00000000
[533]
fRE 11.1 (10) peek B LU poke ZH T, H7 A 5 NIXFINDH DTN T 7 Xy FINLF%2T
RCKLPREWT 27077 0 2HEE LIV,

FIRE 11.2 (20) BEDED L H I ATV ITHEMI TV 20T LT, BRSNS B % 1
¥T 71 s 7 L% peek, poke X W THE I\,

11.2 32 bit B ORZPRIR

Bz ETE int LEHS IN TV AZEHUCTIES K O5H 32 bit BEDKEMNI NS, Asir T,
HHEAH ST 2803, bignum TH %23, B ntoint32(N) Z M\ T bignum N ZfF5 7% L 32
bit BRI EWTE 5.

B E T int EEHEINTWLAZH, DX D5 ME 32 bit BETIE, & BZD bit 25
DFFFERTDITHW TS, 32 bit TEFHZECDICREHE D ICRELHEZELLEVEVITRY
DT, fF5E 8 bit BEDOAAHAZFHL X 9. 32 bit BEETHAMAIIFL TH 5.

FFEfEE 8 bit BETIE, KD X I ITHEE 8 Hid 2 %L (2 M 16 ) 2B ¥ 3

00 0
01 1
TE | 127
80 | —128
81 | =127
FE | -2
FF| -1

CDREZANEIDP D LI, AOETIEHREEMD bit 251 THDY, £/ FF=11111111 2% -1,
FE=11111110 2* -2 IZ®IEL TE D, FF5ft & 8 bit BETORNDEDFEL L -128 TH S
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11.3 EBHORNZPERIR

Asir TIRAEBH DL (WHW S bignum) 2 ) T LB TE %53, CPU HEEKZA 5 D3 32
bit (2 HE%L 32 1) F 7213 64 bit (2 MR 64 HT) LV IHIMESLKRES (1 7—FEESZ LI
T2) DEEHT, ZNL YD RELEBEZTOITEY 7 727 DOFHIRBEL D, Asir ITEWT
W, RELEB (BEEER) &, 7— P28 E T 505 L LTERBIENS. 1 7—F2 32 bit =4
byte £ 35 & E, AR o IZRD LI ICRIIND. £7, 0 D22 ERREEZ 5.

a=a02" +a12' + a2 +---+an_12V1 (0<a; <232 —1,any_1 #0)
ZHUCR L, BE N O — RS w, $7bb, BIH AN byte D X € Lok % it LT,
wii]=a;, (0<i<N-1)

ET3. INTHREDRIERIETE 2. HEBITIE, Asir ITBWVWTIX, BEE N+1 07— NS ZHEH L,
FHHICREE N 3FE 2, 5D I 232 ERROEMBEL NS,

17— FZHET 2EED byte 589 W) HFTAEVICEHDLN T 5013 CPU IKFET 5.
AL byte BT L AICEDLN B 5E little endian, THL byte 25 B 7 FL A IZELN 256
big endian EWHEI 5. Intel 80386 & CPU (X little endian TH H, 72 & Z1F

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

X, 7 FL ZDTNHiD 5 EAZICHED W bl 68 de 3a LS.

11.4 ZE/NESEBOAERRIA

INBLE DB B ENIFHBED 20> T 32 bit /213 64 bit DF—F ELTEHIN TS, 2Dk
R AR TFENBURELE ATV S ZORBEE Intel 80386 £ CPU 2412 LT 32 bit KHLDOY;
AICHHL X 9. 728, Asir TS deval 2R T DI 64 bit DIFENEEETH 5.

32 bit 7—% 1%, 1 bit DFFF s, 8 bit DIEEL e , 23 bit DIEEL ¢ IcpHI N5, 22T

e=(er,€6,...,€0), t = (taa,to1,...,t1,%0)
TH5B.s,e,t; 1200 1DEZES. LT, 1.t 13
T4 toe2 7 4101272 4 42722 4 452723
ZETHLOERHEL X9, 80386 %D CPU DI, s 50 D&, #l (s,e,t) 1, B
1.t x 267127
ZRT. sV 1DEE M (s,e,t) 1T, B
—1.t x 207177

27T, £/ 0 #(0,0,0) £721% (1,0,0) TERELT S,
i
113
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00 00 80 3F
00000000 00000000 10000000 00111111 e |¥ 011 1111 1

113

00 00 80 BF

00000000 00000000 10000000 10111111 e |3 011 1111 1 = 127

"~ ff5 bit

8 1

00 00 00 41

00000000 00000000 00000000 01000001 e |& 100 0001 0 = 130
- - e Zik® 5 bit

1.000000119209 ~ 1.0/(223 — 1) &

01 00 80 3F

00000001 00000000 10000000 00111111 e |3 011 1111 1 = 127

——————————————————————— BB © ZikD D bit
76543210 fedcba9s

e D30 2> 255 = Oxff D & EX, Rl EKZ 2. (b L {3 IEEETH4 Hifgx A k.

F#E R SE BRI NBUSBISED X HITXE VIR TE 202 TARBITIE, XEY R 47 T
WZ2% C® 2 ViR EDZEEH DL LR THS. Basic REDZETIRIDEI LI L%2H
REDIFEHTIE R, XD C D707 T Lx, ANNENTNEEBBAEVICED X ) IS
TVREDNEERRT 5.

#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");

fIRE 11.3 FILU X9 BRE2 LD Asir 7’075 LA 2 ERAE k.

FIfE 114 1 TROXI LTI 0%2FT7T5L, 12 b b6, I =2 ORPEFINT
L F ) #l% AT
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[0]  for (I=0; I<2; I = 1+0.2) {
print(I,0); print(" : ",0);
print (deval(I~(1/2)));

)

COHEE 0.2 EHEMNEETLE I ERINIDN? 0.2.40.2 DFEHRIZE I B2 D07? 2T T
e X
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F£128 BRECHLERY YD

12.1 BERFUCHUL
BE3E nl 13RD &) Bz AT .
nl=n-(n—-1), 0 =1L

HHBBD%rh 6, BTS2 L 2 HRFOHIL (recursive call) £V 9. D7 m s
7 LTI, BRI EEBETFNH L 2ALOTED, ZOEZME) & LO X)) BEHZ L HWT
ZOEETOTILTHILD AL R D,

B e B D Py 922

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

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

FoBSERE A UT DD B L ) ICBB rfactorial D72 CR% rfactorial ZMA TW 3.

Bl 12.1 Wik 2, =22,_1+1, 20 =0 CEEZEFND n HOE S DDLU T T LENELS. T
077 LFUTDEIICARS. Rz Db T U 7L LHRT, TORRATHENLIT TS
ZEIERLEY.

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

70l LEAFIZHEMTH 503, RIZT D L) BGEHTHRE LBV LDIEH E DR TIE RV, X

TBYRETIERDE TR DH 206 TH 5. 8 ETalH L 72BET U H L oftflAaz Bw72Z 5. B

BLOZ DRI EEITENICAER, HRZHEVIELTwa. 22X, Lo 7’v 77 LT xn2(4) %

& E, xn2(3), xn2(2), xn2(1), xn2(0) BOEFDE & XU I, xn2(0) DETHITIZ, 5 DD

xn2 WEITINTED, L3> TRIFERE XN BXF5IEN b, Z2nFh 5 2ERINTwS. L

723> T—MRIT, xn2(n) 1IZK LT, K 2(n + 1) HOZEBHFIESHERI NS 2 LTk 5.
RDEHI %7075 0%2EFIE, 20k AT OMELHGIZAL 2.
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def xn2(N) {
XN = 0;
for (I=0; I<N; I++) {

XN = 2x%XN+1;

}
return(XN) ;

BRIZ X - T, 2D &I IIFRIFENICE» N BRI L 2 HEINIC RN 2R A T 5
Wiz bob0bdH 5.
[ERE 12.1 74 X F v FEEIZXROMWHLRTE F 3585 CTH 5.

f’n = fn—l + fn—2, fl = f2 =1.

74 RTy FEERD 2N T0 7T A

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

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

#FBZD. 207077 LAEEOBOHRETA ST L THL. HHEZBRE Lo 0WREWTS
Uy LTHAHI L%, RV T ST L L THE»D L.

RS - & SN Z DRI ZFIET 5 DI%, 7T — FHEA SR RHEEZ > TWwWB Y A
MEREDGAER, BOSURITOBATH 5. Quick sort & ED TRV Z DN 2T 28545 TH 5
INSIZDOTEHBOHI TS O LIERET S, 2oft, 77 7 %)L (HEHEIXKE) 2§ 0 bRz
bHLWA LR THS Z BB,

Bl 12.2 C i z#EH < 7077 4 2FH T, C MRIZ5 2 S NEMTOERICEEN L&/ %

DEITHNFRICESIZ 2 Z LICKDBRINBXETHE. ZOBESHL Takv 2% 1 KO
FEDAZ—FLT, nH#EDETE n RO CHIFREZRZ ZEWTES. ROKIL 6 XD C HifT

bH5.
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CORZAER L7077 52K 122 128§ 5. 7075 LDKRA Y MIRDEHETH 5:
(a,b) BEY (c,d) %5 B IEHTEONAMOTARETEEE, (a+c+d—1b)/2,(b+d+a—c)/2),
((a+c+b—a)/2,(b+d+c—a)/2) FIDIEHEODZ Y DIEKTH 5. (W EXNAMOT D5
DEIZZEZ 2 LEHICO)P2.)

MR 12.2 XD &) RERZH 70 75 LMz HeTET.

N R N

12.2 RIvY

BIEIT N L & CICHHRIBIEIE NI L IZA S v 7 2 b b W THBHIN TV 5.

CDZEEMETZDICETARAY y 7 LIEZRICHhEHEL, 2000 HRBEDIHICAY v 7
ZRHOGTERINTOLE2H3HL L.

AZ v 7%, T—% % push FETHEM L, pop HIETT—F ZMOIBTA 7P =7 bTHD (£
&7 — R EFEfE LT X)), push, pop 1350, e LEERE (FIFO, First In, First Out) %
D, EZWE, T4 1,2,3 ZIEFIC push T2 &, pop L& EIL, 3,2, 1 DIEEFETT—F 2D
I ZLEDHETHDE. AY vy 7 I3ROTA 77 LD X ITEI] (R7 b)) ZHV S ERGICEL
HHETH 5.

h1 sh 2 sh
pus_)O pub_}() pub_}?)()

30
20 20
10 10 10
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@ Ig pusfi)—Iello

20 Hello
10 10 10

ek

/* $ 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] popQ);
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 ZH V2 &, XKD K HICRAY v VEREZHICEL Z LR UREE 2 5. A ¥ v V@RI, X
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ZRIEMATANT 2 LAtRET2EETH 2. REFARZ, HE T2 RRICE CEATH D, fHillz
WEEELw, 7oLz, BEEAD

2 3 + 5 x =

13, (2+3)%5 ZEWTZ. A¥ v VEETIZ2 L 3% AF v 7IT push, + BEXLS, A¥ v 7 LD
27 —%% pop L, RL*&HERE A& v /i push x BWELSH, A¥y 7 XkD) 257 —%% pop
L, D7z A%y 712 push, = D3&76, 7—F%A¥ vy 27 XD pop LT, HIKIT 5.
AZy JEBEOTU Y7 LK 12.3 ([T .

BI%L casio() X, A¥ v VEEHTHD. BHFIT 1M LAEFHTE W, xIaoy ; 270OHRD
NANT2ERTT 2.
i

[365] casio();

23+ = AN
Answer=5 EZ
0

[366] casio();

23+ 9 %= AN
Answer=45 &2
0

[367]

ETAY Y 72 AOTHRZHBT 21213, BROIATHIIRITERE 28 v 7 FICHER L, i
WO L D FATF & - 75T, JRFFE R 25 v 2505 i% (pop ) THUL X\ ¥ 2B O
RS Bl h 2 8 v 2 1K L To CER D 5. C s, BISSERR, IR L T 2 NI
HAHTH 2.

FIRE 12.3 RDOHA% casio() WEMETE 3 X ) IIBEE kY.
1. 1+243
2. (142)%3

3.3+4%(5+6)

12.1 © C itz EH 7877 & (frac.rr) DFiH.

BIS D FH:

moveto(X,Y) XV OBEDMEL (X,Y) ~ELH).

lineto(T,R) RV ZBIEDINIEDL S T (V7)) ~NEI REDPLCHEIT .. 7L 21X T2

0 72 EARFEHAMNZRYDE . B y Wi TAE 2O THRAGKGEIEDL D DAHRICE>TWwW5E Z LI
INSOBEBOEEZEAST 570 frac.rr Z0—FLAdH E, RD X I iz FHTL TH

£9.
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glib_clear();
glib_window(-1,-1,10,10);
moveto(0,0); glib_flush();
lineto(@pi/4,5); glib_flush(Q);
lineto(0,3); glib_flush();

Ry B TEBOMRZHEL 726, & & FFYRTOH LT C #hifROEERIC L 7223 il L T
W5,

2% X 12.2 O C {ifg2EH 7’0 77 4 (VA MR) OFH. ZUd) A MICHBRL T v L
W, BI%E cCurve 13 CHIERZRER T 2DV A F 258 E L, ROL LD C % #EK 3 25
TDOVAFZFYHEE TS, VA PDORDIZOWTIE 13 22, 2 2 TlEY A F DA (append) ¥ &
Y A+ DORFEERAIED 2R T cdr( o725 — LHede) OWHNY A MRS Z v 5.

4 cCurve DHIEL P 23 R b+

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

ZET S, T 0,0] & 1,0] 2SI 2 ERT 5. MOOEEZIUETICIEE ) TRV 0LO
THAHH)»? A (X7 b)) EMCTPIO] ICLD PO OKH, 2% [0,0]1 ZHHHIE 5. P[]
P D1HEH, OFED [1,0] THB. TEAELEZIZPIIN] BEIWVIEKRTH A I »? P[1] X
[1,0] (YA M) DT, P[1]1[1] 1F [1,0] & 1 HHZE®RT 2. Xk>T 023 P[1]1[1] DOfit
%5.

BI%L cCurve DT OIEEEZ TN L 725 &, [[0,0], [1,0] %

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

WKEDELTCINZfEE L TRLTYS
RDFETHN % AU DD D X H I DRMEICK L TH ) —JE cCurve ZHEHT 2 &, 5JEIF 4 KD
Moz R

[1255] A=cCurve([ [0,0], [1,0] 1);

(fo,01,[1/2,-1/21,[1/2,-1/2]1,[1,0]]

[1256] B=cCurve(A);
(fo,o1,[0,-1/21,[0,-1/2]1,[1/2,-1/2],(1/2,-1/2],[1,-1/2],[1,-1/2],[1,0]]

INEBRDIREL THEEHM R CHifizfi b THh 3.
[EIRE 12.4
1. 7’077 LDE D DG DOMARAZH %2 o TESLL 72 X o,

2. B DEEIED Y A R AR T 2 DIZHEE . WEFE E e 5. FEEEY R+ 2 ARSI C i
ERHET 57079 LBED IS\,

fiRE 12.5
1. google T “C HIft” 2T k. ED LI LidHELH 507

2. CliftzELS 7077 6 2B L, WU &9 REHCADA Y Loz 7n s L%
TR &
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load("glib3.rr")$

extern CX$

extern CY$

def lineto(T,R) {
extern CX;
extern CY;
X=deval (CX + Rxcos(T));
Y=deval(CY + R*sin(T));
glib_line(CX,CY,X,Y);
CX=X; CY=Y;

}

def moveto(X,Y) {
extern CX;
extern CY;
CX=X; CY=Y;

}

def ccurve2(T,R,N) {
print ([T,R,N]);
if (N<2) {

lineto(T,R); return(0);

}

}

def main(N) {
glib_window(-10,-10,15,15);
glib_clear();
moveto(0,0);
ccurve2(0,10,N);
glib_flush();

}

main(8);

end$

ccurve2(T+@pi/4,R/27(1/2) ,N-1);
ccurve2(T-@pi/4,R/2°(1/2) ,N-1);

X 12.1:

C iz &< 7n 77 4
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load("glib3.rr")$
def cCurve(P) {
if (length(P) < 2) return(0);

A = p[Oo][0];
B = P[0][1];
C = P[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]];
return (append2(Tmp, cCurve (cdr(cdr(P)))));
}
def append2(A,B) {
if (type(B) == 0) return A;
else return append(A,B);
}
def main(N) {
Tmp = [[0,0],[1,0]1;
for (I=0; I<N; I++) {
Tmp = cCurve(Tmp) ;
print (Tmp) ;
}
glib_window(-1,-1,2,2);
for (I=0; I<length(Tmp)-1; I++) {

glib_line(Tmp[I] [0],Tmp[I][1],Tmp[I+1] [0],Tmp[I+1][1]);

}
}
/* print("Type in, for example,
main(8)$
end$

main(8);")$ */

12.2: CHifRZELS 7w 774 (VA FEEET BHR)
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#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(Q;
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) ;
Yelse {
print("Invalid character ",0);
print(asciitostr([C]),0);
print (" in the input: ",0);
print(asciitostr(In));
¥
}}} end$

12.3: R¥ v V& casio.rr
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BN D3)A &, SHEICH B S N A ] 7 7T — Y &S, REMEE & W) HIREH 2. Y 2+
BV DOPDTF—F R FEEDTELDTRD L) BRENH 5.

o JLHHICHRZIBITE 5.

o SLHDERZINE 2.

o WEROESHAIZTTE R\,

o BYAIMNH S.

—RLUTAEBZIICRZZD, FIFY A MIROT, VAN TRATL 073V /&S,

# 213 emacs X LISP &M %) & kAL
H5LISP a=v FlcHinLTwa,
LofIcHT & 7Bk, RELOFTIHILLTO@ED .

1.

YA LDMED T (2D 1)

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

VA FDEDTT (2D 2)

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

[2] &;

[1,2,3]

VA FDIED ST (ZD 3)

[3] C = cdr(A);
[2,3]

(4] A;

[1,2,3]

LY R b

[51 A = [1;

(1

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

CBEFEMOHL (20 1)

=z5

= AR

HCowb
FIRDBCH & AP IZ5E 5

JaRIC SR 2 BN

A BHEZZTEV

cdr = 7 v &' —; SRIHEHRZ MY §

AMIEEERZ TR0

[ B3ZEDOYR 2T

TRIBR Z LT T emacs THD 1 XFANHHEIZT
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[7] car(B);
0
6. WRIOILL (2D 2)
[8] B[2];
2
7. HEHZ AT

[9] B[2] = 5;

putarray : invalid assignment

return to toplevel

H13®E VYA LoME

car = A —; SEBHEE 2D 1T

BeAI & ARk EF T 5

HEWZ ISR

B 13.1 B2 X, A %2 B CTHl> 720 L FRZRETBIRIRD X ) IZH T 5.

7ar s L

def quo_rem(A,B) {
Q idiv(A,B);
R = A - QxB;
return [Q,R];

FATH

[1] QR = quo_rem(123,45);
[2,33]

(2] Q@ = Qr[O];

2

[3]1 R = QR[1];

33

Bl 13.2 £AZEIITEZ ) LT L, WRDBMD 7 ITELIIZ/E D SRR TL 5.

VA=A A

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

return O;

}

Element % Set D#FE% 5 1, 29 ThiFL
0 zZik7



VA ® B/ N

def union(A,B)

{

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

return C;

VA ® B/ N

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; I++)
if ( memberof (A[I],B) ) {
CIK] = A[I];
K++;
}

return C;

fA RS NI EEDOMESZIRT. BN
FEEIERVWET S

FA T SN EAEDIEER ZIKT. BLIIN
IIFHEEIE R ET S

145
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COXIBRYGEIE, T—FREL LTY R 22 003MEF]TH 5.

VA" B/ N Element 2% Set O F#E7% 6 1, 29 ThriFuL
0 27T (VYA MK)

def memberof (Element,Set)
{

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

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

return 0;

}
VAR AV A MG 2R, IINICIZEEIZ 2w ET S (Y
A b k)

def union(A,B)
{

C = B;

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

T = cdr(T) )
if ( !'memberof (car(T),B) )
C = cons(car(T),C);

return C;

}

FIRE 13.1 BL%) A DBEFEDONY, ik, EHERFEZ ) 2 b TR TS Z . SR EE N TR T
Z L. BHBOFEINEIC X 2R RUE %R T EIENE deval (M), FEHARIE 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

RIRE 13.2 Y A FZMBIEHIZ L 72Y A F2RTBEZEHT. b5 E5A, HAARBE reverse() Z W

D
(GEHHZHD A3, E W EIEL, ZOBEEEMDO Y A b ORI ITINZ S, &) BIEEZEDIK
TETESL. MDY R b OPMIfEE LTl FEET R X VD)
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13.1 YRAMXNIZIEFRTE

YA RIZOWTIZE 8 EORMOHI CHEICSN. VAR EWIDIF, RiE, BEEEL TR
WK2VLRTHVLWLES] (X7 PL) DI ETHS. & 2R, [3,2)cat’] IF, BT 3 % 1 HHDEHE,
B¥ 2% 2 FHOER, LT "cat” % 3 FEHOERE L TRO VA MTH S, VA MOEHRITZ
LY APTHLLDT,

[3,[3,2,”dog”]1,” cat”]

W, BF 3 & 1 BHOEE, VR [3,2)dog”] % 2 HHODOEE, CFF "cat” % 3 HFHOEFE &
LTHEDYRFTHS. SoIFHEEZEOLZVWEYZN[ ] 0H5.

YA L OEHEZEZI) HTICIZL0] ZHOTH Xwds, BIS car (L) 203 2 EHAHET
H2. F7, VAL L2SBHBEEZERGZY R NI, B cdr (L) TRDZ ZENTRETH S, &
L2,

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

[430] car(L);

3

[431] cdr(L);

[[3,2,dog],cat]

L%, car(H 7 EFATOW) & oedr (77 ¥ —EFATOW) 1 LISP HROBEEATH 5.
YA L ORI ZRTEEL length (L) TH 5. B4 append (L, M) I -DDYAFL &EMZD
BWEYRMERT. Ik 23,

[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]

E 5.

YA FDHEOEIZSIEICH 7520, BEROREIVBHSLLODTHTE LWL E ZITHEREZ DT
TEL QR L LTHHT 201, —FUHNLAHED—>TH 5.

Wz —2obiF k). I ZIERD7U T I8, 7 EZBOR LB DI X 2B REDEED 7w 75
LT, NDERTZVAMILTURT. YA LBTTIIRESLERTFEBHL TEL S 2o
T3, FLOERTF%2E7 6, BI% append ZH T, L ICZDHRFEZMA S.



148 F133E VYR bouE

VA=A EATHY

[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;
}
}
return(L) ;

}

VAR ZRT PUIT, X7 vz R MY 239803 221, newvect, vtol THS. Y A
FERT PILDEDIIATHA)? YRR LITNLTIELIL] = 3 E0ofRABTELRVLDON
FKHMNWZRENCTHEL5VTIEEALRICBDICRAZS. L2L, YA EXRT P ALTEHZONIET
DTF—FRBENEL BoT0E. X7 MVIEXAEYDERDPTOEDDEDOFEEIERINZ DD
T =2 A Ty 7 AN I NS EEAEL TBWTXWw, VR MIb - L EMAMBETH 2.
T=FHERE 7 N L AR 2 OO E R T b T = iEE L EWRZ LTS YA
i, e VOEEFNTHS. EZIE [1,2] EVIHIVARAME, RDELIBZODELVDEENTHS.

1

%@%W®7va‘—ﬁ2

RDENMED ) R0 L DA |

DX RGOS E LT, YA LICRL T, LI1000] ZHDHTDE, X7 PV vV ITXHL T,
V[1000] ZID HTDZURZ L, X7 VDA PRBZ LIRS, L, YA MIT A XD EA
EABZ T T=9 2T 2121k, RZ PV XD EAITH 2.

VR FONEREGEZ 6 A LIRS 21213 C SEEOREE L HER~DRA v & £ 713, BEWEE
D7 FLvy > v 7oA ZRET 208035 5. £V E C SHEOMERTE ERD LI IC
A

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

+;
fIRE 13.3 car, cdr ZAEY ETCED LI ICHIEL TWADHEZITAHL.

LD 7 v 75 5Tl L=append (L, [K]); ZHWT, VA MIEALAEEZMTREL Totk
FEIFZOHEFERE) A 2K LT L. XY OMEMEGEL 5.

L = cons(K,L);

EELCEXEY OEEELIET 2. cons(K,L) &, car XK, cdr L ER5XHBRV A%
BT 508, L ICho btV OEEUIFER L v, NEINICIE, K 2T 22 L 2R L C,



13.2. VA b EFRECH L 149

ZOXNVDRDILELT, L 2T LIICTS. ZLTC KDBHTFLAZSELTWS, —F
append (L, [K]) O&EEICIE, BEHY A+ LICHN V2 TOHEIMERINT, ZDRKICK %
TEINT 22 V3D RhiND T LIT .

13.2 Y AMEBREUHL

YAFDOEFIFEZY AP TL0E W) FRIIEEXIHFEL TV 50T, Y A MUBEOBIEUZ,
V2 ERARFRCHIT LI ENBE V.

Bl 13.3 VA b oHiC, BfET — & 2MiflH b % 2> % B A 5B count_numbers % {FdL. 7z & 2L
count_numbers([ 1, cat, 31) 1 2 #RY. 7KL, YA FDOHFICASZERIZ, HrLHERXD» T
APV AR ESDET S, (b b: type Z2fli5 . )

F—= W% R DB type @) X LSV A FOR; 4, 0 UANOETDOEE 1, 0D EE 0 ZRT. ko
TRDO7A T I L TEW.
VAR AN

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)));
}elsed{

return(count_numbers (cdr(L)));

[ORE 13.4 Y A Loz, YA P2l d 2 022 52 2 B8 count_1ists ZfEL. 72 & 213
count_lists([ [0,1], "cat", [[ 7, 8], 31 1) iz 2 Z}KT.

fIRE 13.5 55 8 ORI D clone vector ZPHFMNICE S 2 LIk D, EEORY P L OB %
nNsEHicEERZ L.

[BRE 13.6 YA L OEDICEZSTHE A DEFEL TS0 ) DHET % B member (A,L) %
.

fIRE 13.7 Well-formed formula &1%7- & 21X, [or, p,[and, [[not,pl, ql1] % 2ZEOHXL
9%, 22T, pqldHE (1) MM 0)2ET 2. HcHETHIAZHEHEAL W) . Lok
Well-formed formula 2MEE X2 &9 2 H%E § % BEZ 1E4.

fIRE 13.8 U A L OHEEE —FIW 3B %F T,
1,2,[3,[4,5]],6,[7,8]] = [1,2,3,4,5,6,7,8]

EVIHIEHERITI EWVWI)ERTH 5. (list_append Zffi>T kW)
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MIRE 13.9 526N YR FOBEELZWREZ THRONEIETDODY A6 A 2RI
EVG. LEZIE, (1,21 AN ELEGEE, [[1,2]1,02,11], 20005 [1,2,31 Z AL EE
% [[1,2,3],[1,3,2]1,[2,1,3],[2,3,1],[3,1,21,[3,2,1]11 2% &%

BV

1. 526 YA M2 LEL, ZORI%Z N £T5.
2. L& L[0] 226 LIN — 1] £ TOEFE%E L.
3. MiREMRFFTHAVAL REMETS. B3 | icLTxL.
4. I=0256 N —1I1cxf L TROEEERTT.
(a) L 26 LI k7Y A %2 LI LT 5.
(Bl L=11,2,3,4] 225 L[1] < & LI =[1,3,4])
(b) LI IZEI N-1 DV ARALT, ZhZE5IEE L THFZFOH L, LI 54K I N 2171
ETHDY AL RI #F%. RI DHFIZ 7Y A b,
(L&, RI=[1,3,4],(1,4,3],[3,1,4],[3,4,1],[4,1,3],[4, 3, 1]].)
(c) RI DEHRDITI LI] ZAHFIMA 5.
(Loa, [(2,1,3,4],(2,1,4,3],[2,3,1,4],[2,3,4,1],(2,4,1,3],[2,4,3,1]) £%3.)
(d) Iz, fER2HRET2Y A RIGENT 3
CZTOHETIEY A LD [ FEHZRSBEBEDINE L 725, 20U, IZIXEZ > 7 K BOMKH

Holl LT, 20 L5 I BEHOMZREHTHAEZEZNERICZ TN V215 EE).
CEVOZAITHAT S &

1. =& Do 1 T2 LT, IHICBICER2MEL T 14T
2. —F EZIETY. (BRicidERLR W)
3. BEo#E T OMHICET.

ETu k.

WTIUZLTH, PR THEC 2 LKA 2D, HRETRERE, HROoKRE2 EZICT520Th5. L
DEIN 1 OBAIKE LTI I RT V. COBE L=[d %5 [[d] 2ET X IcFhdk
V. (FERIEIES] (VAR OV AR ERDIEICHER) L=]] 2KEETEIELTELN, 20
B[] (VAR RERELET2Y R L) 2ETBENSS. 29 Lwve, FRSEE L.
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Bl4E BH:Y—h

Risa/Asir IZIZHHAIAABIEE LT gsort 23H 5. gsort @ help X v — %A 5 L quick sort
BIZED Y= (T2 DURDPZ) 202 LFHTH 5. quick sort IEEIFED L) BHETH A
9 D7

V= F 2T 2300 ARGERH D, ZORERLFEL (ETINTVS. Y —FDWn5
WAETNLTY) RSO FE DO 7N ) X LDEGO L EHEHEH>TWE L, V- F2FIHT S
TILIYVZALE% G, 721, ZHADR LA ~>—Y Y = M2EDPES R0, ZORIEFY -]
LA A~ Dt 22 AMTH 5.

141 NTWY—=h& 910y 9YY—b

143 fio 7077 LISNTNY) = eI Ay 7Y =2 $570 053 58THDL. ZDOTUT TN
ZRFL X 9.

1. 7= DH A XFZNZEN testBuble B XU testQuick D N THET .

2. F—ZIFEF (R b V) A TELEE ILTIIMET B,

3. quickSort(A,P,Q) X A D P HDLS Q HHETEIA Y IV —+T 3.

4. tstart () CTHREFERHIIBAL, tstop O TIFHGHIK 7 L OREFERTH 5.

5. N7V — FOFERIE O(n?), 74 v 7Y — F OVEERIE, O(nlogn) TH 2.

NTNY — F T, BiS anArray ORI LOITZ L T, REWVHDRSIHIC EA EA THDEHIC
H£05.

anArray[O]‘ anArray[l]‘ anArray[2] ‘~.~‘ anArray[Size-1] ‘Eﬁ%ﬁ bubleSort DZH J
ETICEB 2HL—TTCINZHEEL TS,

749 7= TRET,MLIDNZITF—F%2 MOEILMIDRECT—F% MOHIZHD
D5, INEFFTL TR0, BB quickSort @ while V—7"Th 2. ZDhHE MICEB IV
CEI7 4y 7Y — b 2HRIIGEN T2 LICED Y —F258RSE 5.

BIRE 14.1 [10] KEZTOT—FELREZT0, BLXONT00 DT —=FZNNTNY)—F, 7497 —
L CZDETREZFARZZ 0, 7Y ZLDECTEHHEDOEEDR»H S 2 E2EELTH 50
72\,

AABl 141 FTRET—FOEE T ELT, ®oTHL).

[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

EVHITHVIIANTILDIEI PR, 2O e, BHENAFHEED I AT, 7497V —1+D
FHRGLD, F—= 3D IR B 7L 30 L0370 77 APEMIC R > TEPWI &
Whohd. T, DEICT 0% 710 L LTP>TAHRL).

[357] testBuble(70);

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

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

0

EVWIHIET, IA v IV — FDHBREL .
F—FBHT00 15D L, 74 v 7Y — FDOHEDBWHRIZR. (702 = 4900, T01og 70 ~ 297 7243,
7002 = 490000, 700 log 700 ~ 4586 T% 3.)

[364] testBuble(700);

4.088sec + gc : 1.476sec(5.571sec)

0

[365] testQuick(700);

0.1606sec + gc : 0.04788sec(0.2147sec)
0

FIRE 14.1 [10] N DfEZ VWA WALEZ TEHRERMAZHEL, 77 7HMKIC 77 7 L L THOTA
£9.

14.2 EFHEEOER

HHEY — MEOFHRICOWTIE, 22X PEy 707N Y RADARDFEL W [1]. ki
DRTEL E, nlOT =8 %NNTNVY =T 520D HRIEOMN?), 74 v 7Y —+T5700
PEYEHREEIE O(nlogn) TH 5.

14.3 Z7AYJSLYRK

NIV —b+D7a 75 A sort.rr 1FRD DD bubleSort & testBuble 72574 5.
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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$

74y 7Y —=rD70T T A sort2.rr 1FRD DD quickSort & testQuick 7567 %.
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4]0y — L

def quickSort(A,P,Q) {
if (Q-P < 1) return;
Mp = i1div(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$

14.4 kE—7Y—hk

74w 27— DOVEHEEIE O(Nlog, N) 7273, IREDOHE O(N?) Lk 5.
O(Nlogy N) TY—FTEB7NVTY R L% —DfNT 5.
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14.4.1 k=7

ROWHzii7-TX2EZ 5 (K 14.1). Thze 2 53KE X5

L ZLL (1=0,1,...) I, RIELLZRWT 20 DJE (7 — F) DA TW S,

2. BNV S T EMA LICIEATY S,

3LV i DS EFEH (k=1,2,...) D/ —Fli, LX)V i+ 1 DEHDS 2k — 1, 2k TFHD
/= FEMTRHIEN TR 2. (FHET D) MTRIENhTw2 / — Fofflickswec, k(v
RNBEINE ) 28, F2FEER LV 0D/ —F28, 7280w/ — RE2ELIES,

4. %7 — FIZEETFBEIrNTOT, HIFT LD/ e,

DK WHEZN -T2 E—F LTS,

[0] [6]
14.1: E—=70f
Hzonr®Eah o e—72BRcEud, oEAZEINT DRSS TH 5.
o Jith1
L L)L 0D/—FPRKEDT, Z0xElh 7.
2HFHICRKEVLDIRLNL 1L D 220095 EL 50, KEWHZLAR)L 0 IZHHE.

LRV 1 D22, LU 2 505 5, ...
INSEEEDIET.

= W N

o itk 2
L L)L 0D/—FPRKEDT, ZNEH 7.

2. BELRLDED ) —FREDHITLL 0 ICEL. 2 90KRE2RET 2 /7 — Fofisk
31> T3,

3. E— TN ENBET, LNV 0 ICBE WG RIEICE L TL .

Tik 2 OF)RIZ
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o "HILFMEHET, LWIHIFTITN—F D, =7 2WETI2DICZFDEFMMZ 5.

o KL XNVDEIMZEL DT, ZZICHOALZZLL 0 DILEBEITS. T35 &, RIKIIC
THEE EMV L RXU»SMRTHRZ &, BN THWE I Itk 5.

&3, ik, (Bl 71, 72 L iR e =752 T L) AmZ 22 L TH 5. Al
BaZ DB o R TA Ly 7L TRDAT v ZITHEDIE X\,

14.4.2 bE—7DEFICKDTRIR

LAV 0 2 B MICESNICEED TR 2T, e =7 Z2RIITEBTES. /v T v 7 ADOMNEZ )
PRI 27012, 0 FEATHS 1 HHPGHOSL I LICT 2. Bdlze A L9t

L UL 0 Al 20 i
LUV 1 AJ2], A[3] 21 i
L UL 2 A[4], A[5], Al6], A[7) 22 I
LUV kARM) AR + 1], ..., AR — 1] 2kl

LAIET 5. CORBEOL LT, KOWY 0. N 2EEOMMET 2. (2] % ¢ 2HA R GEAD
B LTS,

o LAk ETORKRDMENF 1+2+22+.. +2F =21 — 1 fii.
e LV EDIFEHD, —Fid AR2F —1+1].

o THHZ/—FiF All,..., Al X]].

o AlIl DFIE A1), A[2I +1] (b L H1u3).

o A[Il D#lIF A[|L]]

fIRE 14.2 FOWE%ZIEHY X.

14.4.3 downheap()
HIffi DECHIEILZ > T, 2 PARDILEDIED & FE % T EI% downheap() ZEH\WTHA S,
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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==N) {
/* 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;

T, RO &) IERICEH T 5.
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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] = A[J];

A[K] = V;

MIRE 14.3 o702/ 7 2 0EE%HHE X.

FIE 14.4 B2 57 L TIEL WIZIEICE DAY downheap() 7223, (E—7D—F M) FEL LT
IMAT, BEDREPSLOBELMT 2, L) ETHOES I LT E— 7K TE 5.
Z DBY%L upheap(A,K) ZET.

14.4.4 kE=—7Y—k

Hiffiid downheap() ZH W TRD X I %7077 L %2HS I LR TES.

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 ( XK = 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;

o7arInE, G260V AN LEY—FLEYAMNERT. E—= 7O, T2 FRORE
DEFZTH D Al Y]] »OMHIC, ZDEEZD TR 542 2 SARICKH LT downheap() MY
ZETiibin g, BEEINTORHERICH L, T2RETE2RPE — 7% 45T 2 L IZEANIRNE
2k 5.
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AT +1] DI EER DT, 206 2R E T 2 RIS L TEABINICE — 7&MEDRR D o T
32 EDSIRINEDRGID AT Y 7IEYTHDE I EDBO» 5.

Hok ESo7ce =7 1cnf LT, e, ZORRUICE T 2 RBROEFEZ AU Z T, downheap() %
MO Z &ET, =752 R L0 HWEOMEEZ —~2>TOMS T ENTES. 51T, BIF
2Dt —7TORKREHET, ZRDIHICE GBI I N2 0T, iF L LTiE, %2506 KEWIFIC
BINTHIEITRS.

FIRE 14.5 L = [11,9,5,15,7,12,4,1,13,3,14,10,2,6,8] ® =7V — ik BV =74 V7.
http://www.math.kobe-u.ac.jp/~ noro/hsdemo.pdf 2t — 7HELE XNV —F 4 > 7 (retire-
ment and promotion) DFFHHEIIRINT 5.

FE 14.1 =7V — FOFIHERIZ O(Nlogy, N) TH 5.

fIRE 14.6 CHZAIHT L. (v F: N=2"-1TEATL . B, THOLHMEP OR TEE
TOLRVDED k D downheap() [l ENZ VTN ENE Z 5. H L%, &— T, #751
ZnEnic, EORI D downheap () MMARLAEIEZ UL K. )

IR 7497V —FMEFE O(Nlog, N), &HE O(N?) 7 V3 ALT, =7 — FEIRET
H O(Nlogy N) ZSEENE 7 A4 v 7V = FBMELNIZGADS . ZiUk, 74 v 7Y — MR T
E—7 Y — rDEMETH B0, IFEAEDANITHLTIEZA v 7Y — F DI HBEEIC I3 EE 2 7
OTHL. L, fifli, KiCTH A7 7077 AN ZNFIURE L IZRS Vo, B L T
ED S DEED D6 2\, RN D 2 ANk, FUHICHIRL THALD, 250k L DAFEOEWE
HEEIToTHBLE L,

14.5 BEXRODHEE

1. Selection sort, Insertion sort, Merge sort, Shell sort & ED & I %Y — FEPFAXR, 2ok
& ¥ buble sort, quick sort 12 2W TEMERFEZ 500 2> 5 4000 ERED T — & 12 oW
e X, ZOFHIlT—% % b L1 shell sort DEFERE O(f(n)) @ f(n) ZHEEL I\,

2. VY= FON—=7DOHIZ, print XZHMAL, 20 HRED T =2 IOV TY — FBED K 9 IZiE
ATOLD, EEDOT = IZOWTHIL 22 3.

3. B 6 HOME 1 Oz EHICkd 27077 L2 LE I, (k%% quick sort TIEAT
9. kY — b 30EP RO ISR, B8, quick sort DG L RAEGRIREED O(n?)
(n BEFIOF A R) 5o>TLE I, O(n) 7T RABEET 5. 2L <13 [1] BI.)

4. buble sort, quick sort (2D CEHERFE%Z 500 7> 5 5000 LD F— & I2DOWTEHAIL,
AR Z 77 7 RN T 2707 L nEHERI L,

5.1234 ZMOTRS4DY —MHDOT =8 23 _XTEN. HELHFTHDLETZ. ZDT—%
EHOTHALEOHE LY — 7025 LDIEL & 2D k.
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Risa/Asir FUV ¥¥ 7V —:nlogn D777 & n2/3DT77.
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FEERE

[1] R. Segiwick, 7/V2) X4 1,2,3. EEfURIEEL

T3 A LEMICBET 5 HFFEE. Pascal, C, C++ b D . 1 &3 Y A MEE, AEE X v
A0 AHeY — MELZOFEEBITICC b LW,
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FI5E 115

15.1 175

CNETRITEINDANDDE L THOTE LT —YMTH 2175 TH 578, 115 & L THED
WRETZIENTES. 22 THDTTANCOWTEIHLTE L.

15.1.1 1THDERK, ERADKA, AHTF—F

771 newmat (M,N) F721d matrixM,N) 12X DAY 5. matrix(M,N, [[A,B,..]1,[C,D,..1]1)
X bbb cE 3.

AR L 747500, BBORAT B 2 E 8T

[1528] A=matrix(2,3); &, DIEZ ORISR T 2O 5 Z Lick
[L000] DERICT 7R ATESL. EETANEN
[000] &, W (1,J) OFEPHAS0 <1 < M -1,
[1629] B=matrix(2,3,[[1,2,3],[4,5,6]11); 0<J<N-1ThsHETHS. Zh,
[123] BREICB T IO EFAETH .
[456] FDIFEFEID2D LNV, Zhn
[1530] B[0][0]; OB THD LKL D Xk BIET
1 Th 5.

ISR 2 F0IC L TRAX 2 7T

[1531] BLO][0]=-1; 12, Z DHEEIAUDEIMAI NG, =
-1 NI ZDEEDOEZEZIHZ 5 LIck
[15632] C=B; 5. 9% T B B b B B0
[-123] AT 2L, 205 OEHIEF L1751 % 7
[456] sz kicms. Znud, fhloar—
[1533] BLO][2]=5; TRAVILIHEET 3.

5

[1534] Cc[0][2];
5
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fTHl% a € — L 72 b D% MO EE IR
[1535] D=Bx*1; Lz, 1 2007 b02RATH
[-125] FX . BT, A T 2 A% A
[456] ho—%FB L, ZOIHIDAD F—
[1536] D[0] [2]=3; ERF IR E NS,
3
[1537] B[0][2];
5

15.1.2 175, XU MNILEE

YA ARG TATHNE ) L DIERE A

[1528] A=matrix(2,2,[[1,2],[3,4]11)%$ Wi Th 5. WETIE + - « 205,
[1629] B=matrix(2,3,[[1,1,2],[2,3,111)$% Flo, X7 MV, T EE»SPIT S
[1530] AxB; LERIIRY PV, Ao E EiE
(5741 iy L EREENS.

[ 11 15 10 ]

[1531] B*A;

mulmat : size mismatch
return to toplevel
[1531] V=1tov([1,2]);
[12]

[1532] AxV;

[ 511 ]

[1533] V*B;

[57 4]

15.2 HORAHEEEIRBAERDKE
15.2.1 1T & B

RFEMZFTIEEEE LTH Y ZAHE (BEFHL) 2565, 21U, 78I L, W o oF S ik
BWET>TC, 11790% & 2 OB ICE T 218 TH 5. #2118, [T EWEEN 27518
T 258 SN BIEIIRD 3 5TH 5:

1. 2 D72 ANEZ 5.
2. HB1T% 0 THVERET 5.
3. HATOEBEZMNDITITINZ 5.

NS DEAERITRALIG LS. o OREZEBREFED RS Z LIk b RO A 1%, X
DWE 27 SN LI TE 5.
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1. 0ED D557 TRT, 0 TAVEEZEDITOTICH S

[\

L0 THRVEEEZASUITO, ROLEICH D 0 TROEE (EHT) 131 Th 3.
3. EFAZELINCB VT, ERTUIMNETRT 0 TH 5.
4. FREAIEE EH S A TICH D> TS,

2D k) AT AT (reduced row echelon form; RREF) & XU, HEEE FrOfi%E A DR
(rank) &R, BUBRBTHEAZ X HIC, ED X I R 5HET A %2 RREF KA L T, ZOR5HEIE
—ETHY, E>T A DFEEIT A Cllofﬂ%i HALERTHD. %%@(éf@ﬁ{f IOWVTIEID
AKDFHEIFZ L THELTHAL IV HHEMET 5. 0 TR (i,5) WK a; ZHVTE jAlZHEETL L
&, 2D a;; HFE% pivot &S

15.2.2 {TfE§ & BB AEER DK

(m,n) A7 A = (a;j), m RICHIRZ bV b= (b)) BEZ NI & E, n RILRAINT Pb o = (x;)
SR 2 R Az = b 2 I, SERIREATIN (Alb) 12xf L, BB TR 7 AT R E 2 8 5
UZ L, 7L, b DFOBS# pivot & T 3HEHEADAEVLD LTS, T3 &, (Ab) I

A Y
(o )
A/
EVIHTBDITINCERTE S, 22T 0 13 A D RREF T, A 3 030000k bi72F 4

WETE, T2E Ar=b PREEFRO7OOBEFTEMEITI V' =0 THLIZ EBTD»E. 0 =0D
L E,
Az =bes Az =1V

Nbb A’ 230 f1%2F#727%\ RREF TH 5 2 L6, R (—fR) WES IR ONnS. Tzt /lak
DI, A ICBOTERTZRO%E j1,.. .0 (1 <ja < <jmr i ADBEEH) LLLI. 20D
&%, {1,...,n}\{31,...,gr}_{]1,...,]’;4} (J1<jh<---<ijl_.) EBE,
y ="' (@), xj.), 2=t (IJ{""’xj;_r)’ A”:(a;‘{n-a;:ti.)
(a), 1& A" D kF) EBE, A OF j1,..., 5, &M D DD r KERATINCHZ 2 L5
Ar=bVey+Az=0

kD, Az =b OffIE, y=b — A"z ( 13EHE) L5A6NBZELITh S,
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15.2.3 HORAHEZILIIVXLA

PLEwC & D, f751% RREF I T % 2 L3 CE UL, B HRROMBIRE 2 2 L0390 o
72, 2ZTRZFOTALIYVRLEB LTS0S AHlE 52 5.

AJI: (m,n) 1791 A = (a;))
Hi71: A ® RREF (A 12 E#X), A OB
741
for j =1 ton do
p<+0
for k =14 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 to m do
if k # i then
for I = j to n ag < ag — axjaqy
end if
end for
1—1+1
endif
end for

return ¢ — 1

IRE 15.1 COT7ILTY RLDETIHIZ, i —1 95 A DBEBEL->TWDB I &2,

BEAT Y 7T ay 0 THRIFIUE, W i=7=p & DITORMEZ EIZFEL .
ZDTNTY ZLDER/N—Y % asir DaA— N CHHT 5.

1. If70 AKI[J] 5% K 70 55[<.

for (K =0; K< M; Kt+ ) {
if (K!'=1) {
for (L = J+1; L < N; L++ ) A[KI[L] = A[K][L] - A[K][JI=A[I][L];
ATK1[J]1 = 0;

2. TfT& PATOHA
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for (L =J; L <N; L++ ) {
T = A[TI[L]; A[TI(L] = A[(P][L]; A[P][L] = T;
}

DEDN—=Y2ZUHICBEWTINZRIZEZDEE TR 77 00T 25 LRXRDE I IR D, [THIDRT
DODPOIBELZLICHEELTUILYL. 2Dk, L— kil %s < THEAZLERH S, —)
T, RTED I OEBZDEE A DBEREZSTWE. 2O7a V55T, 5l A DEE»HES
WZ20THEDITIIFEEEINTLE). L, AZBEFELLTIUE, Ax1I2XkD) ADar—
VRS CHIBUC T T Lo,

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 =J; L <N; L++ ) {
T = A[TI[L]; A[TI[L] = A(PI[L]; A[PI[L] = T;

}
for (L = J+1; L < N; L++ ) A[II[L] = A[TII[L]1/A[I]1[J];
ATII0I] = 1,
for ( K =0; K< M; Ke+ ) {
if (K !'=1) {
for (L = J+1; L < N; L++ ) A[KI[L] = A[K][L] - A[K]I[JI*A[I][L];
A[K][J] = 0;
}

I++;

}

return I;

}

CZTRLETNTY AL, 7075 5T, FEZ R 729012, j SIHDHEEDERIC, pivot D _LDEE
FOHMEL T2, fHEOTMZE AL, Ei, pivot D TFDOARMNEL T o 7 ABEBATHI (Row
Echelon Form; REF) IZ£TE (HMEHZE) LTEE, BEO TOHICH 52 FRg 2> T LOEEZ
HMEL T (BBRRA) AR L v, 22T, 20EZZIY ANk Az =b ORE 71 "7 4
OHZ AT, D7D, ERHIZIESTINCH L TOARIELCEIfET 2 70 /7 0%/ L TEL.
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def solve_leq(A,B)
{
N = size(A) [0];
for ( J =0; J<N; J++ ) {
for (I =J; I < N; I++ ) if ( A[I]J[J] !'= 0 ) break;
if ( I == N ) return O;
if (I'=73) A
for ( K =0; K< N; K+ ) {
T = A[JI[K]; A[JI[K] = A[I1[K]; A[I1[K] = T;

B[J]; B[J] = B[I]; B[I] = T;
}
for (I =J+1; I < N; I++ ) {
M = A[T1[J1/AL31[I];
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] = (BL[J1-8)/A[J]1[J];
}
return 1;

}

H15E 175

o7 s ik, 175 A DPIERITRWEE 0 Z2IBT. A DIEHIO L &, B OEEN Az = B Off
TEHEEINS. WTNOHAICH A DBEERI EHEZINZDOT, W25AICE A Da ¥ —%2514

ELTHERIE L.

FIRE 15.2 solve_leq DEIEZMNT L, det(A) #£ 0 DHEAIC B ICEBHITII NG 2 L 2Rt

8 15.3 solve_leq & A DIEJ{THI L IZIR S WA IR k. ALRRIIRDO EED LT 5.

o MRV WIEAITIZ 0 2R T

o fRED3H HEEIE B IR (Ax = B OfR) % EHE L, Az =0 OROEEKDOY A + 2iKT.

15.3 LU 9f%

EHTA A DIERID & & Riffio7a 77612k, 5260k b Il Az =b D% RD 3
ZEMTEDLD, AZBELT, ZHD b I LIEEZRD ZHGEICIE, AT L TEE>ASFHLUE
JEZDET I EITRD, WL HEIENE G, T, A OWfTHZROTBIFIELEZ 9 TH 203,
FIFXDERLOHERSD 2. 2008, LU 2R Th 5. Ziud, IERIZIERTTH] AL, L=
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90 U, NAEERT T 1 O F=MIT0 L B L OBETI (FTHEINC 1 5—D2721F & 2 1IEHIfT
Gy P T, PA=LU Zifi7cT b D2 RO LEETH 5. DX RiFIBHuL

Ar=bs PAr=Pb< LUxr=Pb< Ly=Pb,Ux =y

0, BzeonZbicN L, Ly=Pb ZfRTy ZRD, ZD y WL Uz =y 2R 2 T, 2 23
RKEZ. X5, LU BZATHTHE 20, 20610 L TR ZM 2 ik, A DY
A X% n ETUE 0?2 KHHIT 2 FRITEHETES. 612, UTIRART XIS, LU 4o FHix
FIZ 1 MO RRRE L IZIERCTH D, nd ICHHIT 2 FEITEHETE 20T, LU 2#0%HE
LThiuL, b —22xf L, n? I 2 FRTHEIMEFO NS 2 L0005, L EEMAaBmETIck D,
WA AR GHET 2 50 LU 23 & O FH2300 0 | hoiifrdl 2 fio Tz fEa D L, LU 3f@h o
fRZVED FRDFEL £ 302% DT, §El LU RO PERTH S 2 L1300 5.

9, lHD %D, n KIEFITH] A IZIERIT, 7517 L © RREF (T %&b b A7) LB T
LT3 ZOBBICA=LU £ PRLTLU 3fECE2Z %217,

B jHDOBRICELTE T i 1008 j1TD aij/aj; G201 EWIEBEZSE j+1 1705
B fTICRL T, 2R

0 - 0 =iy

. . L 0
lij = aij/aj5, Cj=] : ; : > Li=la
0 o 0 —ly ! !

(I V& & REHATH) LB EE L o235 2 LICHYT . F 168 n-151FTHETS
LT, ABREEMIIU KA CESLDT, Ly 1Ly o LiA=U, $hbb A=L7"-- LU
WD D, 22T, BRI E X

I; 0] l 1 0
=gy ) =L
J n—j . . . .

lnl ln,nfl 1

DR ILD. ZOADITHNZE L BT, A=LU 282, $4bb, U BATAMECIEF=
I DM EDREREG O N2 L=ATHZ DD TH Y, L1, aiy (i > j) ZHET 2BICHO R
Bl 2 (i,7) WRIZHS, NAEEN 1 THL FT=MATilt k5.

A AMBEICB O THUTRBBNIE L 2 2845, H o1 L0 F £ O T TEBREZT- T, TR
BRBICER LB T LU 2 TE 5. ZOfTETIZ P L3l PA=LU LFHIF5T LI
5. L, EBICIE, PRI THIZ Z EIXTERVDT, MELEDSE>TWR Z iz 3.

—MRDYIE, L; %5\ ZHNATSHTI Py (RES4E Py (ZHALATH) %2001 2 05035 % D
T, U ~DOEBIZ

Lp1Py_1---L1PA=U
LTS, K P 2AICED (Thbb PjLjy =L, P, L) BMERIT)) Sk, & L; 13
I S 4, B
Ly 1L, - L\P, - -PA=U

&7,

P=pP, ---P, L=L7"-.L7L"
EBE PA=LU #8%. LBPEICIBICEEZPZDEETE LD IC 0D, HIZEHTH
5. $hbb, UH j IIOHEOBRIAT IR NEL 6, Z DT L ZNnETIfEo Nl [;; ITx
LTHEBRICTI ) S0 BIERZIT WAL [ 238 L T IIX X,
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FRE 15.4 2 CHliRAZ ERRE. (P DY Ly, (k < j) 2 s 208, 2HENE ) 2T 253~
£, Ly (k>j) 3WEEZZI RO LICHR.)

DRickvfEons LU BMB7 VI XLz 70778675 ERDEH IR 5.

/* return : P; A -> L\U %/
def 1u(h)
{
N
P
for (I =0; I <N; I++ ) P[I] =1I;
for (J=0; J<N; JH+ ) {
for (I =J; I < N; I++ ) if ( A[I]1[J] !'= 0 ) break;
if ( == 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;

size(A) [0];
vector (N) ;

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[I] = M;
}
}
return P;

3

o7 LE, G2 SNIIETI A DIEHITR WA 0 2K T, IEHoYé, PA= LU
B¢ P, LU #3HE L, P 2BT. 27ZL, P, ADITRED LI ICEBEIN TV E22ET
N7 FNVELTRING. Thbb, P2rT5I LIk, AD P fTHP T fTHIIESZ L%
BRT2. E61C, LU AICEEEINTREEING. T4abb, 207077 L0ETHIZ, A D,
WA ZED B U DiE»I, L ONfA%2EE 20T ZAET, A DD OFTIciE» N
5. L OXNHIZTRT L ZDT, 2OF—F56 L, U 3ELTE 3.

BIRE 15.5 L7 m 77 AR EB DV EIET 2 2 L 2D D K.

MIEE 15.6 Fo7u /o520 % A1E LT, PA=LU %3 P, L, U #{751& LTHERL T
Wh¥ 27075 0%zE 0.

ZD70 YT L%, solve_leq(A,B) DHIFEE (WHENZE) & KT IUE, B2 TOEED
ThH5.
1. IS ZERIC ATTII[I] = M W BESEMEIN T3S,
L 583 2800 L LT, A[I][J] B L2825 L W) EKTH S,
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2. I TR L Tirbi 3.
— D LU R EB D, T8I Licxt L Ch#AT 208055 525, A[I[J] 1<
L[I[J] 258k SN T 20T, {7ehZ2 &g o,
3. BERY RV P AT AEEEBMEI N T W3,
AU, P DFEBRICIIT R R L LER TS L oN S -0, BEfROFEEZToTwE
ZiuX ke,
PLEIiCX Y, LU i Ho PR HEARMEFBRE L W) ZEPETE2THA .

/* 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; JH+ ) {
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;

Zo7ar 5 s, B 1u AR TEBONY P LIk 2HRB P, EEHEINTH A (L, U BTy
A—F3INTw3)BLY Az =B o4 B #518L LT, Az = B %7 T2 R T TH 5.
COBIE, A, P, BOWTINY EHEEI LA, 70782 RUE g5 X5, B ICE P 2
L7 Bl #fidL LC Ly=Bl 2fR&, 20y 2GLL LT Ur =y 2R 2 LT, Ax=B D
fRZEBTVW5.
MRE 15.7 Lo 777 ABMERREB VEIET 2 2 & 2HED D K.
FIRE 15.8 LU 7% {li>T A~1 255 T 2B8%%, 1u, solve_by_lu ZffioTHI}. #'V AL
T(AE) % (BE|A ) IKE T2 ik A7 Z5HET 2B FH &, 23K % ke X,

ap cg O

b1 a9 C3
FRE 15.9 —HXHIT A = D3, FTHs LI LU BfRc&E 5 &
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1 O di ¢ O
i 1 as C3
E,A=LU, L= , U= tEHEFsr L%
lp—2 1 dp_1 ¢Cn

0 i1 1 O dn
AL, ZENAITZ O(n) OFMT LU DM $27 V3 X825 & &6 A 2 =204

a= (a1, an), b=(b1,...,bp_1), c=(c2y...,a,) THEELTRIFIED , d & all, | ZbITk
HELT A D LU fFzf7) Bz #HT.

B 15.10 BT, ai| > |bioa| +leica| (G=1,...,n; FAEL B WEFEIZ 0 £ T2) %513, 175540
LIS LU fETE 5 2 L 2E.

MIRE 15.11 —RO=FEWATHOEAE, U L L TRNABD D Lok E Tl LU o cE 5 2
ERRL, T3 R4 E R X
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FEERE

(1] A& 1L BT, A7 I (2B A ).
2] 1A I Bl AR GEETRK), ¥ A = > 2L
(3] OHEH B —BEIAEL, A
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E16E 1 ZEHZEAD GCD &ZDInHA

16.1 A—2YvyRoO7ILIJIYXL

BB o2 B DR T, “ca—2 )y NI 22l&2H ol LY. BER Z, —
ERAHABR k[z] 1L DIc2—27 Yy FEETH H, ROFEEHII Y 1D R % BEIRE 721
—EBSEABRET S, ZOEE RD 0 THEWEEDIG f, g I LT,

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

EWi7T R O ¢, r BEETS. ZICR=2 DL¥deg(f) = |fl, R = klz] Ok &3
deg(f) = f DR & HHT 3

=79y FEIE Z OHREHDORZZRKE L 2B TH D, 21—V v FEI-CEa xR L
TEL Ik, B ook d — 28 HA coigam d a3 ngg©d 2. FHEERAICE DT
%, Object 511, ik, R 7 — ¥ HEOME D, 2D KX 9) RBIREEDE 2 Ji— $hgdk, A¥f—
EHUTHS. BRECATIE, 20k BEAFZEDHEIRIEL K DFHTHIM TS > 72, 2B FED
ETTIER Y. FU &) ICEHREERYAICE T % Object FRMSHR T — 4 BOME ( Java & £ THE
HINTW2) 3, BRI E S Ho70 HEBLE VI DT TEELWI LZERLTEIY).

16.2 HIEEATF7ILE 1 EEEIRBAERRNROBEE

“a—p )y Rl T, KO L EOTIRET VDY RARONA S, HRET LY X LR
VB LR, —EEMSHABO A 77 LT 5% OREEM 2 L STHETH 5.
fr9 € Qla) 1L LT, — BRI REF TR

flz)=g(x) =0
DIGEMRE b L) EREA LS. (HE) MBROEAZ
V(f,9) ={a € C|f(a) =g(a) =0}

EHEHLCZLILT S, REDEZ OB, V(f,g9) BE»ZNE SMEDIED 6725 T 57 4
ThReE LT ROELEZRDO L L THS.

COMBERLBEL XS EZBITE, A TFTTALDEZELBVLEEL V. [ & f, g DERT 2477
NELED. 2%, Qz] DEIES

I={f,g) = {p(x)f(z) +q(z)g(x) |p,q € Q[z]}
#EZLB. ZIDEE,

V(f,9)=V({I)={acC|h(a) =0forall hel}
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Th 5.
SC, T IFHPIHEAERZ DT,
I'=(h)
ERDZERIE h DTS, V) = V(h) THDI ENERICHDEDT, h BERHRS, V() 1%
BEAETHD, Z2H)ThwE EiF, BEEELIAART, V() DI, h OXREITIZD RS\, b
f, g D GCD IKIED% 68\ LANIHTE 20T, fik, ARE7 VY RXATh % f, g K DEl
BLT, 20005, h=0 ZEAEIIC L, V(f,g9) ZIRETESZ LITkS.

DEz7a 77532 MTDLI1c%5. B gcd(F,6) BEHAF & ¢ DRAAHILEHN
(GCD) 2Kk 5. PI% division(F,G) FHIBEMZ AT, ¢, r ZKO T 5. variety(F,G) T
AR ZE 2k ).

ROBEGEZ TRTEHEDT7 7 A ND ged.rr TH 5.

def in(F) {
D = deg(F,x);
C = coef(F,D,x);
return(C*x"D) ;

3

def division(F,G) {
Q =0; R=F;
while ((R !'= 0) && (deg(R,x) >= deg(G,x))) {
D = red(in(R)/in(®));

Q = Q+D;

R = R-D+G;
}
return([Q,R]);

def g_c_d(F,®) {
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([]);

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

return(Ans) ;

}
end$

FEo7a 77 A THRSN T 2 AARBIEIC OB TR ZIMATEZ ).

1. deg(F,x) : ZHAF DL x IZOWTOREED ET. 2L 2, deg(x2+x*y+1,x) &
2 Z2RY.

2. coef(F,D,x) : %JHNF OEE x DD ROFBEEZIRT. I4abb, LHAF 2488 x D 1 2%
SZHA LA EE x°D ODFRBZIRT. 7oL 21 coef (x"2+xky+2%x+1,1,x) ¥ y+2 %

R

Dbl help avw Y FTv=a 7 AEZ2HL TIIL L.
Bl 22 —1=0 & 2 -1 =0 OIEROES, V(2! — 1,20 - 1) DiHEZ L TAH L.

[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]

HEDHTAHAB LI, =7y FOHEBRERZEZCEWTHEANDAZL 53, RSA K5 RDH
BEELCHRASINTED, B SOIBEM L L CHEETHS. Lo, TALRNTEA
BBEOEIIZF IOV ITEELTE Y.

MIRE 16.1 3 DOLHEADIWEE L Z RO L TR 02EE LIV,
BIEE 16.2 LHEABRIC BT 2 —XAEHER

p(@)f(2) + q(z)g(x) = d(z)
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D% —oORDZTFANTY RLEHEL, Z2DOTOT I L H/ERZ 0, 22T, [, g, d BEE BN
—EELIEAT, p, ¢ DAEHTH 5.

FIRE 16.3 BB DT AL 7077 v FRADPLTHEARV bio b ol BFOBRE
BREVBS, WAARIOUT T IV T %EZTCHALDIFIEITLEY. ZOHTALEIIC, EX
2=V FREZDA TTAIZOWVWT IR T T 2 7% T 0L, RROBENCALETTAET.
BREEZFTATODLO LRSI b0 D L)%Y,

flild: 22T, WO EHLEHEANGZ 0N L E, ZNSBERT 54 7T 7 VORI
PHEETRO N Z 2R, 22 CROZERTTIE, A T7NVDOHFT 0 2 RIEXBD D D
THY, HBELHEABZDA TTNVIZIET 2029 F, ROTAEBIGIC X 2 HEORRTHETE
3. SEBOGE, —MRICA F7IOVIZBIEARICIE 5 2w, BIERohIcdH 2 mo2liF 2 A
52T, FIRDP—ENICGHHETE 2 L) BARR (VL7 HEK) 28252 L83 TE%. /L 7F
HIEERDZ 701 3Y X E LT Buchberger 7V 3 ZL03H 55, ZIUTHREOIRR E B> T
. L 7T RIS EBLEAOMEE 2 KD 57210 Th < BRI b BEARE 2L 5.
FEL IR 1T EBXIU(1] £721F 2] 22

Risa/Asir T/ L 7 FRIEZGIH T 22~ Fid, gr 7> hgr TH 2. 7L 7 FHEOFHEIL, AR
WOHEETH 20T, gr 2T h GCD #FHETE2. x DEFXF L ¢ © GCD &, 4 {F,6)
DIV T FHEETHLDT, aw v P gr([F,6],[x],0); THElHETE 3.

16.3 EtE®=R

HIffiOBI% g c.d T, f = (223 +42? + 3) (323 + 422 + 5)19, g = (223 + 42? + 3) (423 + 52% + 6)1°
D GCD ZitH L TAa k).

[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)

T 2aHRRIC D X 208, BWBRECERAZBREZF>ZHA B oNn 2. HiZZDLHEAIL
22°% + 422 + 3 DEBUETH 5. Tz AL ptozp(F) THENH TH K I . ptozp(F) &, F
Y e G T, REE GCD 251 TH 5 K9 BB L LA 2R TR TH 5.

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

OB DD B &I, Hilid gcd T, AREDGENE L OREROLIEAIS T By 23 E R 7%
IEHBINTL £ 9. AR EFER, GRS TROFRIZEFTH 2. 2 2T, DRDFENIBIN LV
EIICTERLTAHL). 9, FRZEHSEL TH, GCD 3EBMHOHE 2RI 5121 Ew) T LI
FERELT, RDE) B zER 5.
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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;

ZOBBUZ, WM HARB R oL
le(9)*f =qg+7, deg(r) < deg(g)

(le(g) 13 g DIRERDIFE) 725 r e Ziz] ZROTWB I LTk 5. ZOBEKT, Hiffio division
ZESHITHL).

def g_c_d_1(F,G) {
if (deg(F,x) > deg(G,x)) {

S=F; T=G¢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,G);

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

EILII LD WXy —I3H 5 bDOOREIEHZ ) b, 523, pseudo_remainder T lF7c
le(g)* DT, BHOLHRDRENPKREL BDTETCWLDTHS. £ 2T, pseudo_remainder
DR % ptozp T L TAH LI .
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def g_c_d_2(F,G) {

if (deg(F,x) > deg(G,x)) {

S=F; T=G;
Yelse {
S=G; T=F;
}
while (T != 0) {
R = pseudo_remainder(S,T);
R = ptozp(R);
S =T;
T = R;
¥
return(S);

[237] g_c_d_2(F,G);

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

GEZTORAEFHETE . ptozp T, EBRITREDEL GCD ZitHE T 5 2 L Cfiji Lz
o T2, KDFELCFINS L, GCD ZilR LA < TH, GCD Ok ) Oifsridd 522U ok
52 EDVTESL. TOFHEICIE OB SIS AL 2. [3] Section 4.6.1 F7:13 [2] 5.4 i #2WL
THL .

ZICHZXI I, HBED X ) ki 7L 3 RATH, ERAEICL > TUETLRARRIC
MO BGEDNH L. S, TBDBN VK ) BTNV AL EEZL I EZEETHD.

FIRE 16.4 g cd b ptozp V2B Z L THENNTES. ZOUBEM gcd & gcd223FX%
BB CHEL L TAT, BB 2 BT 2 < Z & 2R XK.
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[1]

D.Cox, J.Little, D.O’Shea, Ideals, Varieties, and Algorithms — An Introduction to Commu-
tative Algebraic Geometry and Commutative Algebra, 1991, Springer-Verlag.

HAFER: D. av 7 A, J. U FL, D. A¥—: 7L 7 FHEERESREAM (L)1), o
R a7V rh— 727 7—7 FEE, 2000. ISBN 4-431-70823-5, 4-431-70824-3.
MAEIIASCTHEN TV 2 7L 7 F KD A, Buchberger 7L 3 AL HMEIL, 2 BiE Tk
OIFHFETE 5. Risa/Asir F YLD 16 5 (AFE) B LW 17 5 (RDE) iFay 7 ZEDKZ B
LT, V7B AMERESORME T ) Y b 3b LIk >TWwa, LN >Tay 7 A
HEORE EHICARRERDE 2 GO L HBENPIRE 5 TH 5 9 . RETHHIRHI 2 A0 L 7285
WHIEPHZRICOWTE, 2y 7 AEOAD 1 BEx 2RI N0, RYEHRDOEEHEOBAD
HEE T HfEARETH 5.

By i FHEARECAT, Rokko Lectures in Mathematics, 9, 2000. ISBN 4-907719-09-4.
http://www.math.kobe-u.ac.jp/Asir/ca.pdf 2*5, PDF 7 7 A L ZHFTEZ 5.
http://www.openxm.org £ ) openxm DY —RAa—F%2¥7vu—F§3L F4L27EY
OpenXM/doc/compalg IZZDAD TeX VYV —AWH 5.

D.E. Knuth: The Art of Computer Programming, Vol2. Seminumerical Algorithms, 3rd ed.
Addison-Wesley (1998). ISBN 0-201-89684-2.
HAGER: “YEBMEEIL, ¥4 = At
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F178E AFEFZINITVZALETLTFHEE

17.1 Initial term QRO HUL

ZDHIFA T T VDFEOHETH S, MDHTHERML 72, GCD 2iE T3 7 LY a2 A
2L, 1 BEBOLHEABRDOEGA, ZHRX f 3 AT 7V TIZASTOE0E ) %, al 5% O
WHDLZEDHEETH L. AT TN ID, ZHEA p & g TERINTVREELE). ZDEERED
EqDGCD LT2L, fBATTIVIIKASTOLDODMEAFEEMZ, division(f, h)[1] 23
0%FRTIETHS. 2FD, fHR R THEOUNIUL LI, UL T=(h) THLZEPSHSLT
H19. T L,

1. AJI p, g ICHLT, Biflio HBREDO T L) RXICE DA FPVDERIC h ZRKD 5.

2. felDEIDPHELWEHNX f @ division(f,h) ZRIFE LT, ZOHE 2y (HEL &K
DYB0%6, fel LEZA,0THRVERS fg1 LER5.

COHETNTY) RALEATTIVAYNT Y 77 )3 Y XL (ideal membership algorithm) & X5
lEbHs.
2 R EDA TP, BIEHAK L IFRS 2. 728 2T,

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

ZEZDE T=(h) £%2XI) B h FHFELRY. Z¥E6, 20X % h BHIUR, 22, 2y, y* %
FRFICE D VIS RnEWITRWD, 20X 9 7% h BERDOATH S, h BEREE T1E Q[z,y] 1%
Lo TLEID, (22 2y,y?) 13 E21E 1 2E&F 50 GEAY X). XoT THIFHREAER TRV,

ZOT7NTY RLFLEBLEA L TE S, Zo— BRI N7 TY X LD
Buchberger 7L 3 AL T&% %. Buchberger 7V 3V A L&, £ TT7IVICADTWE0E ) D¥
EZT TR, RBOTEAR 2 72 0 | BRERP AR L e TG4k LicTT 5 &
FXFRBCAINRYERRT 570 DBBEL %o TL 2 EEL T LT AL TH 5.

Z OffiC¢lE Buchberger 7L 3 X A Eﬁ-‘@ﬁﬁ% BN AT SADH DT (7L 213 2],
B] &), ZNoz2MLTH 59 2 LIZL T, Buchberger 703 AL DR CTEHELREE 21377
FE 7L ) AL (F721F reduction 7oL 3 R L) DWW THMERES A T L O NEREE D 5 h>
5L bLLEET L. 205 Buchberger 703 AL & 7L 7 FHREZERICHEH LT, A T7
WA YNy TTNIY) AL 2@l 5. Rtk 7L 7 F KD DG TdH % #37 iFERo Kigic
DWLTHHIZSNS.

AT TNA VNS y T7NTY) AL % SEBANIRRT 51213 1 Z2BO%E & FAKIC £ initial term
ZatBE T BB HEL v EwniT k.

HEEITREE, 22B U LOGS, SFSEREFEZEZ LI EDVAREE RS2 ETHS. DT 3
EHSIEABR Qlz,y, 2] Tilin§ 5. 72 & 2 2 =100 Y =1ex ¢ 75 DEEHRNEAT (lexicographic order)
ERD K I ICELT .

anybzc 1o Pz yb 2



184 BATE HETALIY RN ESL 7K
& (c—d,b=V,a—d) DERYID 0 THREITHIE

DFD, T 2 DITRNZHILL T, 2 DIPBF LB SRIC y OIMTHIRL, y DIMBFELC %S, 2
OMTHKEE L EWIEFTH S, B I T P, P I3MFETH D, REUINEF O LRI L 72\,

MONEF%2EZ 5 EHARETHS. 7-& 21, w= (wy,we,w3) ER3 % w; >0 TH5BH L) RN
7 FNELT,

anybzc —w P/xa'yb' Zc'
& d=(a—ad)w + (b—b)ws+ (c — )wz >0
703 (d=0 2D Pry2° = e P’m“/yb/zc/)

ENEFF =, ZERT S, INZEAXRY ML w ZFFHAET TS L TRONLIEF L v .
HIzZONTMT = (= 13 ey > =) EZEN FITHLT, BN f OFO—FREVE/ S
7V (HIHA) %2 2 DA D initial term & W\ ing (f) LS.
ROBIFL in(F) BL D in2(F) FZNZEN, 2 >y > o 8LV 2 > y > 2z %2 5HEAEF
(lexicographic order) T initial term % & ) 72 B TH 5.

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];
} }

FERIEV AP TRLTED, Y A P ORIHEENLIEA F D initial term, Y A D 2 HEHOEED
initial term DREL, Y A D 3 FHDEFED initial term DREEFRVAEE )/ S 7L TH 5.

17.2 ZEXDOAZFRIRE initial term OHD HUDETEHSE

HIDET DO =D DB in(F) B XV in2(F) IIFE WD W E-E I b Lz nwdd, RO TH
TREZ 13005 E BB ERE VDD 5. between in(F) and in2(F).
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[764] cputime(1);

0
def test1() {
~ 0sec(0.000193sec)
T Gy [765] test2()
test ;
for (I=0; I<1000; I++) G=in(F); es
[z°4,1,z"4]
return(G) ;
} 0.06sec + gc : 0.08sec(0.1885sec)
766] testl1();
def test2() { E A4]1 e?4]()
= (x+y+z)"4; E L
. 0.2sec + gc : 0.08sec(0.401sec)
for (I=0; I<1000; I++) G=in2(F);
return(G) ;
}

testl & test2 TlE, 3 2 ODFEITREIDEDRH 5. ZHUL E ) oI5 TH A ) »?
HZ AT 2 13RO X BV ICEHEHADED X ) ITBNI N TR0 %2 E 2 TALBHED

H5.
Asir TIRATVIC L 23R 52?2 BPIENE L2, 2ED k) kL LTHRNE

T3,

FEHA X
FEBICHHAT R
fRE
RDE) STLDT LA | 2L

DX NVDORITE STVOMERNT S, 2L 213, 52?2+ THIUL, KD X)) LD
FhLLTHMINTHS

FEE X
BRI AT BRE 2
R 5
RDE) ITILDT FLA | AAAA
FEEA X
AR o
AAAA: FERIZH ﬁuj‘%,kéi 1
RE 1
RDE)ITPVDTP7 LA | &L

5a% 4+ 522 +xz % asir ICANT B &,

[755] 5*x~3+5*%x*z"2+x*z;
5*x "3+ (5%z"2+2z) *x

Ex DEHEAL LTRREINEITHA ). X BYNEICK, ECHHLAZLAEX) IS, 2 T2 E
JITPNERRTZENLDYRAFELTEREINS. LOFHHEDE N, v DIREDS, 2 DELTHEAT
HOZND 2 T2 E 2 I PAEZERTZ2ELDOY XM ELTERINTVS &0 TR E
ZROZETH L. RRTHERDEHICKD.
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W1TE EHETLITYRLE L TFIEE

FEE x
BRI AT BRE 2
R 5
RDE)ITLDOTP7 FLA | AAAA
TR X
T A Yo
AAAA: EEALﬁ% Vel Au?‘%,kﬁﬁ 1
BEDT FL A BBBB
RDE) ITILDT KL A L
FEHA z
A e
BBBEB: FEEBITH iv'i%)\a& 2
TR 5
RDE)ITLDOFP FLA | CCCC
B el z
EERIC A X% 1
ccce: FEK ”3‘5}\%(
REL 1
RDE)ITPLDT LA | &L

ZOFEBZ AL, 2 IZOVTOREROEZID HTEIEEZ 1 2Ty 7oK DICEVL, 2 12

[

DWVTDRERXDIEEZ & ) IHTEEL, 2 DEREDFRED 2 IZO0TORERDEZI) L Ty
5, ZORTESIZBREVDDELENEIRERSBVI ERTVETHA). TH 5D

BT H DT, BRI DTH B.
SHEEASTHEHHIT K171 @ X9 ik E T, 2
B coef BIStDHIEZ# AL 2 L BADRE 5 TH S ).

D& BLEHADR LEEL LU deg

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;

};

B 17.1: ZIHA 2 E£BLT 5 idE A
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Asir T, 2D &) BEBUC L 24 HA 2 fHREBLZEA L L5 ZoMO7T =21/ LT type
BB ORTEIE 2 TH 5.

ST, A NLIEAFICN LT, 2D X 9) 2L HADERIETIX, initial term ZHD H§4F3
MEFIZ & Db oTLED L, FIBD D S I3 REARILE 130 2 7\, initial term ZHD H371
i, ZHRILERDE ) STVDHZORIAFICETZ2V A ELTRET208L0THS
I . ZORIAEE, asiv T, FBERHLEA L LATWS. 2L 21, LA 523 + 5222 422 %
x>y >z 7% % lexicographic order TOFHEHLIHNE L TAEVICKENT 2 L ZITIFHOED K
IV AR ELTERITS.

z,1, 2 I DWW TDRE [3,0,0]
RE 5
RDE/)ITNVDT FLA | DDDD
2,1y, x WDV TDRE [1,0,2]
DDDD : FREL 5

RXDE/ ITNVDOT7 FL A | EEEE

2y, IOV TDRE [1,0,1]
EEEE : 1R 1
RDE)ITLDT LA | &L

ZHDXHIZRELTEL Z EITXLD, initial term OED HLIZV A b DRFHEZIR D B3 7251 D #
ECTELILIThB.

ROBIFCTIE, initial term OHLH H L 1000 MDD F A b %, AEBRSERIHF L TE I 2> TWw»
%. dp-ptod(F) 1& F 2 MRBIL A E T 28 CThHh 5. HLlE~v= 27 L2 2

EDRLICDP LRI TOEE D TH

5.
def testl_dp( {
F = (x+y+z)~4; [778] testl_dpQ);
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) ;

17.3 EIE7ZILTJVXL

1 Z28%EUT ZEE 7L 3 A AL, initial term ISFER T2 Z LIk D EEEICHRTE
5. 9%bb, LHA f ObBIEt D3, ZIHI g @ initial term THI D YL % & &, L4 HIEHA m
BIBAT f—mg I t BDENZZEIHIIZTE S, ZDOHEME% reduction & MES. reduction %4 DX
LT, #2nPlE reduction TERWHHERZHLEE, ZN2EBEICIZFRETS.

3EB x,y,z DEBDOT 0T T L,
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def multi_degree(F) {
F = in(F);
T = F[2];
return([deg(T,x) ,deg(T,y),
deg(T,z) ,F[111);

def is_reducible(F,G) {
DF = multi_degree(F);
DG = multi_degree(G);
if (DF[0] >= DG[O]
&& DF[1] >= DGI[1]
&& DF[2] >= DG[2])
return red(DF[3]/DG[3])
*xx~ (DF [0]-DG[0])
=y~ (DF [1]-DG[1])
*xz"~ (DF [2]-DG[2]) ;

else return O;

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

Q = Q+D;

R = R-Dx*G;

D = is_reducible(R,G);
}
return [Q,R];

}

W OO GUES G ICX2FRIHOWETH 5. EDIHZ reduction T 2 2 IR D

W1TE EHETLITYRLE L TFIEE

x>y >z %5EEEREF T initial term %
ey g

BEBDOXBE X O, initial term DFRE%E Y R
M LTGRY

F 728 G T reducible TZ\» & Z (reduction T
ERVEZE)0ZRT. F23G T reducible D &
F (reduction TE 5 & Z)M G A3 F O initial
term ICFELWE IR MZRET. HlOFVWiH%
T 5%&, in(F) = in(M) in(G) ¢k 2 E/ I
TIVM ZRT.

G @ initial term 23 F @ initial term %% D ]
R0, F 256 ¢ ODHIEXfEZ 51T F initial
term ZiHET 5.

Z OBB DI I1Z, initial term 2% G @ initial
term CTHEHID YNz LIXRIES N .

HD7D, —MITIFFERIZ 18D RS nwZ icEFERLTEL
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VA ® B/ N

def reduction(F,G)
{
Rem = 0;
while ( F ) {
for (U=0,L=G; L !'=1[];
L =cdr(L) ) {
Red = car(L);
Mono = is_reducible(F,Red);
if ( Mono != 0 ) {
U = F-Mono*Red;
if ( 1U)

return Rem;

break;
¥
}
if (U)
F =10;
else {
H = in(F);
Rem += H[O0];
F -= H[0];

}
return Rem;

}

174 JL7FEE

< % WfiCEZTMT <jep 22 <0 ET 5. f1,..., fp Z n BEEHEAIR S, = Qlzy,...,x,] |

JwT2%HALL L. S, DIMIES

GIFZLHADYV AL THSL. ZORKTIE, F D
SEHRIEDS, ¢ D EDEFED initial term 12 &k o
THED YN WA, F S RHHEE LD
129 L, Rem ISBME NS, ZOEKOH I,
EDHD, ¢ DEDHEFED initial term 12 & o
THE VYN WK ) L EATH 5.

EATH

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

2%x"2+y"2

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

(y72+1)*x"2+y"2

ZOBITIE, ¢ DEEDIONHIZ LD, FERHSE
o TW5.

I:<f1a~..7fp> :Snf1++snfp

BEZIL. TRBATTLTH L. ZHADOERES

G = {917'-'agm}

MBRDOZODEM 2T LEATT7ILIDEF < BT 7 HHEETHS L)

1' I:<9177gm> (glv"'mgm ﬁS\I %é’iﬁj—(\z )

2. ing (1) == (ing(f) | f € I) D (ing(g1),...,in<(gm)) IZFEL .

189



190 E17TE HEPALIYILESL TFREE

ELT 1 EBLEATIHET l<o<2®< - DEAEEZD. fi,....fs D GCD % h LT
28, G=1{h} BIVT7FHETHE. SV 7 FHREIRDTLINESSATHOTELT, LEZIEF,
G={fi, - fph} BTDITVLTFHIEL 3.

M (RECAEEZ M) ElL b OREEHZ T 7L 7 F RO % G X

7L 7 REIEORREE 2% 9 73 Y ALD Buchberger 7V3Y AL THSL. £7, S ZIHA
DFFEIC OV THHICHIT 5. —DDZHK f, g IZHL, f, g D initial term % ZNZ L cpty,

LCM(ts,t,) , LCM(ty,t
Spoly(f,9) = C;t; s C(tf a
9%g9

TEEIND. T Toep 38ty 3RE1 D/ S 70, LCM OEEIZ T O 71 75 Lh o HifiE
JHE 720,

def spolynomial(F,G)

{
DF = multi_degree(F);
DG = multi_degree(G);
Mx = DF[0]>DG[0]?DF[0]:DG[0];
My = DF[1]1>DG[1]17DF[1]:DG[1];
Mz = DF[2]>DG[2]7DF[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] ;

ZDO7uT I LT ATB:C BLERBDZH LD, T, AD0%6 CEZREL, AP0 ThVLERSIE, B
2R,

BE1711=(G) L32LE, GHIDTVL7THETHEILL, G hoffons S LHAD
reduction IC X BFIRVBTRT 0 Ik b2 L EIZMEETH .

ZOEMOFEINE, HlZ 1L [2, 2% 6 fi R 6] 1CHDH. Zik D 7 BITKD Buchberger 7L 3
VRAL%ED.

1. G=F, D={GooffonsaX72f} £925. (#HL)
2. D D% s G BT L 7R,
3. D05 1OX7 s ZIDERE, s D SHHERXZ G Ik 2R Rk%2%2 r LT5.

4. 5L r B0 TRINE r & GofEoNns 7% DICBMNTS. 61, r % G I
BN 5. (ZOKKRTs DS ZHAD GITL2FRIT0 ERD.)

5. 2. ITR3.
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B 17.1 o703 ALIFHRKHNICEIES 2 2 L 2FEHE K. (E v b G DFEFED initial
term DERT 24 FTT7NLE EOTLT)RLD 2 TEAZL FEILLEVETEE A TFTTLOED
TR RN DMEN S )

7V 7K AW AR DWBH 208, 1oL X7V 7RI KD, 2504 7
TVICET 208 pDEIBICL D HETE 5.

ER 172 (ATTZIAVYNNYYT) GEZATTVIDIL T FHRIEETZLE fel THBH I L
&, f % G Treduction L7HIRD 01272 Z LIZFAMETH 5.

ATTNDILE, ZDA4 T 7 NVDORET reduction LZFRLPLIIDELA T 7 LVDIGICARS. 21
EV 7 FREIBEDOERICE D EHPRD DI RO D (ZOEHDFEL WIEHHIZ DWW TIE [2, 2
6 fiii £ 2] 2.

S5, L7 FEEORERELMEHE LT, EDX I ICHFEZITR2 o THRERL BN TH %, v
AT EDHB. Ty, FOBHIZEDTOICh»rBTHAS .

3 ER DD Buchberger 7V 3 AL ZETT L7077 L2FHTAHS.

7a 77 L Buchberger 7L 3 R Al&, £ 7 7LD
HE G ITBT 2 oD% HEAH) 52 5
def buchberger (F) N3 S ZLHEAITK L, reduction BI%IC
{ KD FREFREL T, ML TWw L,
N = length(F);
Pairs = []; FATHI

for ( I =N-1; I >=0; I--)

[218] F=[x-y*z,y-z*x, z-x*y];
for ( J=0N-1; J > 1I; J--)

[219] G=buchberger(F);

[x—z*y,-z*x+y,-y*x+z,-x"2+y"2,

Pairs cons([I,J],Pairs);
G =F;
while ( Pairs !'= [] ) {

P = car(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 = reducti Sp,G);
em = reduction(Sp,G) reverse(G));

if ( Rem ) { 3%x~2
G = append(G, [Rem]) ;
for (I =0; I <N; I++) ZDFETHNZ, B CHI AT A T 7
Pairs = cons([I,N],Pairs); NDTVTFHREZFE L TALLDT
Nt++; »5. WEFEEZT reduction LTH,
} SRR UAERICR>TWS 2 EICHEH
¥ L TIEL v,
return G;

3

kD 7w 77 L1 Buchberger 702 ALDb o b Y INRIETH L. BRaBdo, ZOF
FCIE, SKEREEHIL2RIETE R Y. XD LX) BRI OHL DURMTEbITED, 2o %
FELTELOTERANHELZOPE NS,
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1. Pairs 2256 1 DX T 2 BIHIELIHET 5.
2. Pairs 2056, H 6L OABELRTZHD L.
3. ABBMRBOY AR, DEDBEN LV K ) REtRO TR,

CRBIEDLTIE 3] ThL RS T 5,

Asir ICHHAAFNTOEH B gr 1352 6 7-LHALIEFICW LT, L 7 HEEZET. 54,
R X ) I FIERWURPIEEIN TS, (OpenXM TV Asir Tl&, load("gr"); T
FTVTFEERD 74 77V 20— F L TELENH3.)

gr(A T 7 IVDOARRIL, B8, MFDHEE)

#ill:  gr(lx~2+y~2-1, xxy-11,[y,x], 2);

NEf713% 0 %% graded reverse lexicographic order, 1 2% graded lexicographic order, 2 %% lexicographic
order TH 5. fTilzHIc—HDMFOIE D ALY, Znd~v=2 7Lz k. Lo#lTlE,
22 4+y?—1 & 2y —1 TEBRINSEA TTNAD y > 2 %% lexicographic order IZBH9 2% 7L 7 15k
K2R, &2,

{—z*+2> - 1y+2° -z}

TH5.
BIRE 17.1 (KF)

. R=Qz,y]/(x®> +y?> — Loy —1) ¥, Q LOXRY FLVERTHZ I 2R L, BEE X ORI
kD&, HFE LTI y>a %5 lexicographic order %\ &,

2. Z/3Z DIERD X 9 WA T, R OFERZMFI. A CIER L - FRHEE TR K.

%9, 7L 7 FHIED initial term 23—z, y DT, TS TENLEVE ) ST ALTRE 1 DL DI,

Lx,xz,x?’

THD. INEBRDQRZ MILVEMELTOREICARS. LERoT, RDQ N7 FLZERE
LTOXTIE 4 TH S, DFICI 2T, Asir ICHARIAARDEIREKE p_true nf % M\ THREERE
ERR L CTH 5.

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

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

[715] p_true_nf(x°4,G, [y,x],2);
[-x~2+1,-1]

[716] p_true_nf(x"5,G, [y,x],2);
[-x~3+x,-1]

[717] p_true_nf(x76,G,[y,x],2);

[-1,1]
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MEoWhED, R TORODFEFZES.

1 T 2 3
1 1| x 2 3
T x? x3 x2—1
x? 2?2—1| 23—z
3 —1

BRIz DT, PETIAML TH 5.
Bl 17.1 ETHFH W72 buchberger &, Asir D gr OMEHIKEZ LTHA L.

[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)

ZOBITIE gr BIEEIICEETH S, LrL, ATZIEBADPLEETZERDE ) LI LRI,

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

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

[290] buchberger(F)$

49.02sec + gc : 3.573sec(53.4sec)

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

163.1sec + gc : 4.694sec(168.2sec)

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

0.02296sec(0.02374sec)

INTHPE L), gr ICHEINTVRIHRES, H50 5 ANITH L THM DT TIEZ%RL, 2>

THE L RIFTEADH 5. hgr L) DI, gr IZH ZHTUE, BUHEZMITMAZDDT, B8

BRLERD, R VEL L2560 5 5. SHEROLTIE, 7L 7 EEEIT L 2R EE LT

HY, WHRDPHFH LT LT XL HFERINFIT TV 3. 200310 PUED Asir 1213 nd_ 22518 F 2851

LWL 7 F HEGHRBIRDS T A FHEEI LTV 5;

nd gr (WA X b, 2KV AL, B8, W), GRE LOFEDOLE gr k0 K5 o K&

HHTH S,

[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%z~13+2%2" 12+7*z 11+ . ... ]

2 BEE 0, FEEAIET CORMRIXMREIRZH E LT Lo T, HEIHEEZ T 2841213 nd_gr_trace(%
AR AN EHY AR 1,1,2) (BARE2EPL =27V L) 2512 BPLETH 5.
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17.5 YJL7FEEEZSTHEINBAERROEE
%2R D ENT TR AR
filX) == f(X)=0 (17.1)
(X = (21,...,20), fi(X) € QX]) 2 BHICH, A T 7N
I=(fi,. fm) ={01(X) f1(X) + -+ + g (X) fin(X) | 9:(X) € Q[XT}

BEZDIEDENTHS. 1 BROEGE L LG, TIZ—RICIZHEIEA T 7L Tld 5w, L7
HEZFE T2 LICE D, BEROPTOIHICEE TS 2 0 TE 5.

QIX]/I ® Q EDORZ FVZERE LTORIE m WERTHBEE, I % 0 RIGA T 7L L L&
WMOLEEZBEYNERL TP 2 & om 1 3EGRFGR (17.1) OBEEBROMEBI—BT 2 2 L2315
NTw3 ([2, 53 2 fffi i 3, 3 i A 8] ICHEED R WA DR SH 3).

ROEINE 0 RITGA TTIVDEFRERA YNy TT7NLVTYRALT VDY) RAL%2E5ZTH5EM 17.1
X ORBIHHTE 3 ([2, 55 3 i L 6] 2IH).

EE 17.3 RIFFAMHETH 5.
LITIEOXRILATTNTHS.

2. I D, HIZHEMEFICEHT 2 I 07V 7 FIEED, EER x; 12X LT, initial term 25 z; DR EF
THD L) e,

3. I O MEBOEEAFICBET 2 [ O 7L 7 FHIED, K2 2, 1% L T, initial term 2% z; DX
2THBH LI BILEET.

COEHED, EHRED &9 2 OHED (EROEIHF D) 7'V 7RI K D HETE 5.

Bl17.2 I = (z —yz,y —zx,2 —ay) D x >y > 2z RH5HHANAFICET 2 7L 7 HEE
{22 =2, 22y +y, -y + 2%z — 2y} THS ULRAERBZECTH ). Lo TEBELY T1F0X
LA TTNVTHD.

fIRE 17.2 5AoN7A F7LD 0 Xtk 2 e 2 Bz 7.
7, CoEiE, FENEFOLAICEH T2 L, XReB 5.

FB 174 T Z0RTGATTNVEL, GZ 1 >20> - >, BREAHEAEFICHETLZ TV T
FHREET S E, G I

g1(r1, 22, Tn) = fﬂill +91,d171($2,~~-7$n)$§l1_1+"'+91,0($2,'--79€n)
gQ(an"'axn) = xSQ +92,d2_1($3,...,$n)$3271+"'+gg70($3,...,$n)
dn—1 dn—1—1
gnfl(mnfla xn) = T, + gnfl,dn_lfl(xn)xnfl +-+ gnfl,o(mn)
gn(xn) = xin + gn,d,ﬁleﬁ_l —+ -+ 9n,0

Ew)IEDIE &,
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ZOEMIZED, 71 2BLHEN g, (v,) DRERD, 20 % g, (2,1, 7,) KRATIUL, 2,4 12
B3 2 1 Z2HSEA%Z152. 2ORERD g, o(xn_2,Tn_1,1,) IKRALT, &, RLIC 1 BHLIH
ROMERKDZ LT, b LDHBRARDBOBEMZRD S T LDITE L. (RMDGD»E S 2T, fh
DITRTCEHHEADFERIC o TVELEI»EF 2y 7 LT R s wn. IREEMTROTH S
L, CDF 2y ZIZESTIE AW, )

Bl 17.3 Bl 172 DA FT7N I DFEHZERDE). £3,22-2=0%D z2=-1,0,1.

1. z=-1

-2+ 22=0&D y=-1,1. 2DLE (z,y,2) = (—1,1,-1),(1,—-1,-1).

2. z=0
P+ 22=0&D y=0. TDLE (2,9,2) =(0,0,0).

3. z=1
P+ 22 =0%D y=-1,1. TDEE (x,y,2) = (1,1,1),(~1,-1,1).

BIRE 17.2 n ZHOSH%E n K7 V¥ LEKL, 206 TEBINE A 77 VORERIETR 7L
TFHEEERDT, EIVLIHEE L T L 0EIE5EE X,

COPIEOEREETHIGE, n EHEVRELTEELEFETE R, TV 4 5 BEICT 3.
T, RED 2,3 REEICL TR 2L, BEREF 7L 7FHEIE, WERD gr ZETHELT
HRIEL VDT, Asir v =27 V% K {GEA T, EFRFIHETEEZYRT L. EREICP > THIUL
b s kI, HERER LV 7 FEEIEREBBINZ2EZ L Tw 3 8BEa0% 0

gl(xla-rn) =

92(1:2’ xn)

gnfl(xnfly :L'n)

gn(Tn)

x1 — hi(xy)

= T2 — h2(l”n)

= Tn—1 — hnfl(xn)

= hy(x,)

I % shape base &5, ZOBOHAICIE, g, (z,) = 0 DIRZ RO, DL DfEIZRAIL
XORE2.

BlIRE 17.3 52 6417- A 7 7123 shape base ZFf22> &£ 9 2 HI%E L, shape base #Ff2E5E 103 R
DUz G T 5 %2 F T

1 2SS EA DKL, pari(roots,Poly) TRl TE 2. & 2 X,
23 —1=0 D (HFK) LR ZFHTES. 1L,

pari(roots,x”3-1) T

*okk the PARI stack overflows !

current stack size: 65536 (0.062 Mbytes)

[hint] you can increase GP stack with allocatemem()
W) k)7 —BGAITE,
[295] pari(allocatemem,1076)$

R ERFITLT, pari DEFHTE LAY 2T L.
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[826] load("katsura");
1

[831] katsura(7);

[u0+2%u7+2*ub+2%ub+2*ud+2*u3+2*%u2+2%ui-1,
2*ub*ul+2*ul*u7-ub+2*xul*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*u3*u7+2*u2*ub+2*ul*ub-ud+2*ul*ud+u2-2,
2%u3*u0+2*ud*u7+2*u3d*ub+2*u2*ub+2*ul*ud-ud+2*ul*u2,
2*u2+u0+2*xub*u7+2*xud*ub+2*ud*ub+2+u2*ud+2+ul*ud-u2+ul”2,
2*ul*u0+2*ub*u7+2*ubrub+2+xud*ub+2+ud+ud+2*u2+ud+2*ul*u2-ul,
0" 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 FUL ¥ 7V — : n =7 T katsura DR, u0 25 u7 BIRFZEL.

0.5 T T T T T T T
"tmp/gnuplot-data-tmp.9711.t"  +
0.4 —
4
0.3 b
021 s |
+ + i
01 r + + ’ + ++ : # +H 4 T o+ T
+ + + 4+ + +
= o4+ o+ M+H4FH—FHH+M IR ¥ g
+ LS T *
01k + gt L+ _
+ 7 + ++ F o
02 L + i
0.3+ i
+
0.4 - i
+
_().ES 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 FUNV ¥¥% 7Y —: n=7 T katsura DI HEFRDMEDE K7 w0



197

FEERE

[1]

2]

KB A D-IidfE & GRS, WIaHIE.
WA E 7L 7RO AME. 7L 7 IRICB Y 23 & DR R B S H 5.

D.Cox, J.Little, D.O’Shea, Ideals, Varieties, and Algorithms — An Introduction to Commu-
tative Algebraic Geometry and Commutative Algebra, 1991, Springer-Verlag.

HAZETL D. 2y 22, 0.0 bk, D. Ao —: 2L 7F I L RS AR (/). é
N, a7V A= 727 7—7 HE, 2000. ISBN 4-431-70823-5, 4-431-70824-3.
HHRIIACFTEN TV S, 7L 7 FHIKD AP, Buchberger 703 XA HMIE, 2 EET
LOIXHFETE 5.

P FHERBUAM, Rokko Lectures in Mathematics, 9, 2000. ISBN 4-907719-09-4.
http://www.math.kobe-u.ac.jp/Asir/ca.pdf »5, PDF 7 7 4 VZHUSTZ 5.
http://www.openxm.org £ Y openxm DY —Aa—F%Z2¥% 7 vu—F33L 4127+
OpenXM/doc/compalg 12 2 DAD TeX V=AW H 5. 7L 7 FIEJE%E w7 AREDT R OfiR
%%, Buchberger 7L 3V X LD EHAGIEIC DWW TEEL WIEHID D 5.

B, Bl 7y 7 —RRIKORHE SR GHEARBONM, HAURA IR S, 2003. ISBN 4-13-
061404-5.
7V 7 =R DEEED & REOTRARDIRE, A TT7NDNRETHLIBERL TH 5.

IR, P10, P8 2L 7' — RO FEEER Risa/Asir Tff <, HEUREHIZ, 2003, ISBN
4-13-061405-3.

— 8, HERORETTERX (R) O I £ 4Mk%, Risa/Asivr L THEBICEHEZTI 20D
T LR LENSEHL TH»5,
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F18E RSA E=S%

18.1 ¥UED S D¥EfF

RSA W5 %1%, ROTEHEZFEEL LT3,
EIE 18.1 G 2 (BHFEOWEB) 5 n ODRELTHLEEZ G DIEEDIL a ITHLT a" =e TH 5.
ZZTe ZHMILTH S.

HOERICOWTIE, B REFORE I N,

COEHBIIHH LIRS 2w BORETHKIL T 503, 2 2 CIRWREADIIHD AZBENT 5.
ZDOFEHDMRICIIHOER L A > THRE T THITH 5.
EM 18.1 DFEH: B G O n HOMHRL 25EL g1,...,9, ELEI. TDLE {agr,...,ag,} &
EZHLINGLEN, GO nAOMHRLZTOEEL LS. k€A, 2l agi=ag; £ 5
&, a DWILZMGAICITFH I EICED, g =g ICRD, REIKT2056TH 5.

{91,590} E{agr,...,ag,} FEGLELTEHELVDTH S0 5,

g1+ gn = (ag1) - (agn) = a™ (g1 gn)
WD 7o, WIS gy g DWITLEBITR2 L, e=a" 22 5. AHEDD.
p BFEBEL XD, LK ZOEHE%E, Z/pZ DFERE
G={1,2...,p—1}
AT % L, ROEHZH5.
FIE 18.2 p 2E B ETH L E, p TENROLEDOEL 2 12O T,
2P~ =1 modp
kb,

HbITIULLA DL ZOEHDIFHZL LY. amodp T,a % p ThHo27R{RN2HLDLTHDE
5. IDLE
(a mod p)(b mod p) mod p = ab mod p

BHRILT 5. Flid, a % p TholzRD b p ThohkRVEHRITILHE, p ThokRDE L
22kE ab% p TholtRNELZILIEFALTHS. LWIHIEKRTHL. ZOHFEBISp E
BoLE £65G={1,2,...,p—1} DILae G, be GIZHNLT,abmodp € G TOLIRZEET
BZIEICED, G B ip—1 OuREE b L 2MVE L EHL 182 DIFANTES. bbb A
A1 DZOMOHNITLTH 5. G W3 (M%) BECTH 52 2 TI12iE, WO FEDIIEAHTH 5. X
DOFED 1 2R THERD 5.
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PIRE 18.1 1. p%2FEHETS. aZ 1UE p—1UTOEETSLEE,
ab=1modp
EB 1 E p—1TO b BEET 5.

2. a,p DHWIZEREES, ab= modp %2 b BHFET 5.

3.0 AT 2702 AL %2EZ L ZOHHEELZERE K.
Evbiabplca—2Vy FORRELZEAT L. Asir TIX, B inv Z a,p £ D b ZRD DD
WCHIHTE 5.
[346] for (I=1; I<5; I++) print(inv(I,5));
1
3

2
4

LoEREARNEOP» D LI, 2L 212 1 x1modb =1, 2x 3 mod5 =1, 3x 2modb =1,
4x4mods=1ThH53.

18.2 RSA BSXRODFRE
p,q BMREZEREL,

n=pg, n'=(p-1)(g-1)

tEl. e

ged(e,n’) =1
ER DML T .

de = 1 modn’
B dEED. ZDXI N d DEFELTED HBRETZ LY AL THRTE S 2 LI, FE
18.1 THEHEL 7.
EE 18.3 m % n KO ETS. ZDEE c=m® modn £T 3L,

¢ =m modn

N AASR
AERH: P 182 Z x =ma ! modp I L CEHHT 3 &,
(m? P~ =m™ =1 modp
ThHD. ARDEEZFE g &L mP L IZRLTEIR) L,
(mP~1)I =m™ =1 modg

DBbDs. mY —11FEp T ¢ THEIDYINDD p & ¢ IR ZEHTHZ2DOTm™ —1 1 pg=n
THEYYINS. k5T, m" =1 modn 23K H 7.

ST AHTRERE, (m®)? =mmodn THEH, INEL D H2EEE f HFELTed =1+ fn'
DBRDZOZEBEO m™ =1modn 22 &, (me)? =med = m" " =m(m"™) % n TH->
RO mTHEIEb2»5. SHHEDLD.
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FD kS BEME AR THOMOB L LTI, 72 218
p=47,q="T79,n = 3713, n' = 3588,¢ = 37,d = 97

Wb 5. mEDE, d 1 inv(37,3588); TalFETiUI L. Lo T, ZODFEK p, ¢ THET
U, IS Lo X9 SR AR TREOMEENS.
RSA W5 R T, p,q,d ZWEICZL, e,n ZOT 5. (e,n) ZHIHE, d ZWEHLIFES. m (m
& n R DE) OIFFIE,
m® modn
TEIR). ZOF Iy e—Y DS (D EDAyL—TICb ET I )13, WEH d %
ML T,

m? modn

TEILI. ZORMETIELL Ay =Y m PMEFSTES 2 &%, M 18.3 Tt L 7.

ST, INDEIHEERALE S ) E-BoADLBILE LR, e,n ARSI TREDRS,
n ZRKRBIEL T, p, q ZKD, inv(e,(p—1)* (¢ —1)) &b & DAL, WEH d > TLZE
)Tl 22T, BRBSRIIRRATIE (GCD) OFFRICHART, 22 FOrh25EZ L »
AT EERZBOHLTUIL . p, g 2 FOREOCEBICL % & pg DFERES G fEOFHRIZIER ICH
WD, Lo T p, g OWMEDPRENZDTH S.
2% B{iHERRIE C ORRETRE2EHICPoTLE) L) 2 &% Shor R L7z, THHEIE
BTHEERI DA INT RS, DEDDEoNITTH 5.

18.3 7OYJ3L

To7u 77 LD encrypt M) 1EFXFH] S % RSA B55{6T 5. decrypt(C) & encrypt I 7
FERZ LD L FINCET. HlaRz ).

[356] encrypt("OpenXM");
Block_size = 2

The input message = OpenXM
20336

25966

22605

0

[4113338,3276482,4062967,0]
[357] decrypt(@@);

Block_size = 2

The input message to decrypt
= [4113338,3276482,4062967,0]
20336

25966

22605

0

[OpenxM, [79,112,101,110,88,77]]

XFF “OpenXM” % encrypt THi5{Ld
%, FERLIE [4113338,3276482,4062967,0] TdH
5. Iz AN1E LT, decrypt ZM-ONHHT L,
XFF “OpenXM” #EILTE 5.

encrypt 3H7 AL XFINEFT TAX—
a—FOINCEL, 20k 70y 71258 L
THho, K78y 7 m O mé modn ZilH L
TH55{b 9 %. 20336, 25966, 22605 13457
Oy 7O m DETHSL. BETDOTRT T4
D PP % p, QQ 2% q, EE 2% e, DD %% d(Th% )
IZZNZENMNIGT 5.

ZDEFHEITIX, p = 1231, ¢ = 4567, e =
65537, d = 3988493 ZFIH L T\ 5.
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DT OEBANDIEDTGE 70 77 b BBz HD 77 7 A Vdirsa.rr TH 5.

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/%7E000/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 = (RxS) % N;
}

return(R) ;

def encode(X,A,N) {
R=1; P =X;
while (A !=0) {
if (A% 2) Ao
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[1; s=0;

for (I=1; I<=L; I++) {
S = S*256+M[I-1];
if (I % Block_size == 0) {
print(S);
S = encode(S,E,N);
C = append(C, [S]1);
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 t=0) {
Cl = append([S0],C1);

}
C = append(C,C1);
}
print(" ");
return([asciitostr(C),C]);
}
end$

encode (X,A,N) &, X* modN ZEIB§ 2B9%(TH %. native_encode(X,A,N) IZEREBHICZ
DFMEZ T2 TH L. ZOBEZOL TANUEOPZ L HIC, TRLTIDEHEZ LA VER
BRI 5 . A & 2R L CEHE L T35 D23, encode(X,A,N) TH 5. FEiTE % [bXT
ATIEL .
A % 23R L
Zaﬂi, (a; =0orl)

= ] x2'

i:a,;;éO
ED T 3. encode(X,A,N) T, X, X2, X%, ... Z N Tho7RY ZIHFICHEL TEH P Iz T
W5, bk 2EREHERMAL T

n3MICHoOT L,

X* modN = H Xgi modN
i:a;7#0
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ZEMRLTw 3.
encrypt Tld, H7- 2 67 XFHN% FT7AX—a— FIZBHL T, 2B MI2W»Wit T\ %, Block_size
ZbLTHLE ET,
M[0]256° 1 4 M[1]256°7% 4 - - - 4 M[b — 1]256°

ZEBSITRAL, 2D ST LT, SEmodN ZEtHT 5. ZOBEZ& 70y ZIFITHEDIRT.
decrypt & encrypt &IZIFFAMDOES LD THMZHIET 5.
I TROMEE LT, RSA 5L AT D7D DREATE (n,e) B L OEHE d % 48§ 2 M
BHD. ROV T T b rsa—keygen.rr 1F, 2o D ALK L, ZAHEE, DD % EICEKET %

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;
0Q = 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$

ROHBNZ, 2128 = 340282366920938463463374607431768211456 FRED K EF X DFEH % 2 LK L
T, RSA OGRS, W& 21E20ICTH 2. 1B, COBREORE I DOEROB T OB L > X
FLERHGS ERBICHRBSRAETS 5.

[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]]

FHIC LRI N (n,e) 8 X AR d 24087 28I, RSA S 7 7 SV E2FHT 59 2
TO—ODHLWHETHZ. EZIF, p—1, ¢— 1 NS OERORICORT 28541%, LK
EE 7 n ORKBIEDPH SN TS, DFD 2D K% (p,q) »SERL 8 2 OFRKESy
FEE DB L CHfig9TH 5. DRI rsa keygen 12 2 D & ) RREIZH T 2 ME551E0 2\ 02D
Fry 2R L TRV, Z0OMl, I FIELKEEIINT B, BEELRCLOF 2y 70 EE 725,

Risa/Asir 1%, MO ER T 2 W2 b 5L RS R2Th 2, RS RICBL T, Z4en s
NEDNRFIRX=F 2 LR %3 AT LOIMER T & L THEBEICHH ST 5. Risa/Asir IZHHAA
FNT0 5, REEGARAOGERKEE X E# A 1 2L HA O EERE I o IS HIE 2 e
LCHFI N,

FIRE 18.2 Lo 7’n 77 ATk, X&EE 70y 71233 TH 5, RSA K5 L Tw 3. 1 byte DO
FILT 2 L HIRINAD IS FRGRTE 5. 2D L2 EREE X,

[ERE 18.3 AhHs# (e,n) = (66649, 2469135802587530864198947) %\ > T, BA%X encrypt T, H 5
XFHN e L 72 6,

[634331413430079382527551,4862186714331355355218401]

2Bz ED XD BILFINE o b
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B19E BXXEMN

19.1 BRETE

B 128 o 12.2 fillcB W T, BERE (BR— 7 v FilE) THO B ZEE T2 05 4%
RS L7, So7m 77 L3Ry 7 ORI D BRELEOXROFHEEZERL T»5. ZOfiTi,
TEEOBR 2 BRELEAEWT 2 70 75 2205 T 2 h@EEREE 2 EhIc B, B
LADORDFRSTHETH S, 72 & 20E

2+ 3% (454 2)

FHEGEDATH D, TN ZBREGUEICEIT2 L, 7L 218 23452+ x+ Lk5.
T 27077 L2 FHSHNTED KL ) % “X OPEGEDORZ AT E L TROLDONEBA
EERTHIMEDDH 5. GHEBEOMBTEIRT 2305 L V) DI, FENEDERT 2 30% & 1FE W,
BEBR X 2SA 5 &Mz w5 LT L, ARBALNICERT 3.
Xiklx BNF (Bakus-Nauer) JTERPH XX ZHOWTERT 5. birbiid, “X7 O ZHENT
TERLTAHLT.
number [FXDFEXXTEET 5.

[ number | : Fediidr & A8 — b U TN D RAIANZ £

DU number TH 5. 7 & ZIE, 123 1
number Td %23, 1.23 I& number T\, 7%
W5 1 IS ) o T b D8, RiC
0 K% . IS 2T v,

(0 .
A

—(

0

variable 13, A 2°5 Z, a 25 z D) LDO—XFTh 5. ML XIIAMET 5.
sentense 1, RO XK TERT 5.

sentense | :
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—— expression ——@——

expression 1%, RO K TEHET 5.

expression | :

—> term + term >

term 1%, XROWEXIXTERT 5.

term | :

—  factor factor -

factor XX DEXRTERT 5.

@—» expression ——@7ﬁ>

number or variable

HEIRIC ©TR 5 ) T 2 SRR L X8 Cno i, oM oERs n
T2, OTHENAE AR v

19.2 70%7 . minicomp.rr

HIOETER L 72 0E2 7 TR ZRETLIECET 70 77 LIERD X512k 5.

#define X TEFL T3, Codedf TIHFHPvANME, TAX—a—Fx7ur7sfic
EEEL LHEAIS VOTHEHLTWA. 2L 21X CodeOfA 1Z A D7 AFx—a—F 0x4al I
LTw3.
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NISER DR 2 L LS.

Ch RIRIZFEAIA AT SCF
Sy SV RNVDHY A 7. VARIABLE 2324, NUMBER 23807, Z DhdyReikits .
Val OV ARNMITHTY B, NUMBER O RF I3 SEERDEH.

Ptr AN Str D SCFH % F e h?

Result | PRIERLIEICALH L 72 H5 RO T4

B4 & Rl s 3 2 E D L ) IcE LTV 5.

expr () i B2 L LD (expression)
exprterm() H (term)

exprfactor() | AF (factor)

#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 Code0OfMinus 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$

ROBIH parse ) ICEHME L 72 FFN 2B E LCE A% &, BEFGIEICET. 728 21F
parse ("2+3%(45+2) ;") ;

EANTHIE L. ; 22BN D & parse() BET LAVOTHE.
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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;

KIZHBBEETETDH 5.

def is_space(C) {
if (C <= SPACE) return 1;

else return O;

def is_alpha(C) {
if ((C >= CodeOfA) && (C <= Code0fZ)) return 1;
if ((C >= CodeOfa) && (C <= Code0fz)) return 1;

return 0;

def is_digit(C) {
if ((C >= Code0f0) && (C <= Code0f9)) return 1;

return 0;

def getch() {
extern Ptr, Str;
if (Ptr >= length(Str)-1) return -1;
else {
Ptr++;

return Str[Ptr];

RESCIAAT & A% str X D XFZIEFICHE I LIk D, BIhbhd., 20 L ELFHNDLRID
ARFEL2E QA ZFARIE L 720, BT ST BFICERm L), BF L EE T 200 50720 T 5.4
WRH D, ZDXIREEEZ =7V OOR & X5 ZOFEEZHLL TV D, in_symbol )
TH 5.
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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();

RESCRUS RIS 2 BIEGE. #RIICIiFiEnTwe 2.

def expression() {

expr();

def expr() {
extern Result;
exprterm() ;
while ((Sy == CodeOfPlus) ||
(Sy == Code0fMinus)) {
Ope = (Sy == Code0fPlus? CodeOfPlus :
CodeOfMinus) ;
in_symbol();
exprterm() ;

Result += asciitostr([Opel)+" ";
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def exprterm() {
extern Result;
exprfactor();
while ((Sy == Code0fMult) ||
(Sy == Code0fDiv)) {
Ope = (Sy == Code0fMult? Code0fMult :
Code0£fDiv) ;
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();

Yelse{

error("Invalid factor");

IS DB E £ LT, ninicomp.rr BAAHNCE LEOTAN, u—F, EITT 2 LB parse )
CTHEGEOBRETIENO LA EITE 5. Zk 12 OB casio() ZHlAAOE IR, il
BN 25 LAD3ET 5.

19.3 LR /\—Y

B DT THI L 7RSI O 75 2 il Tk & K& o5k ial S, JERIREL S 1ShiE L
BB ERE LS, & EIEHINCE e 26 OBBZFOH L T i id kv,

CDTEL DD X KSR OT5ED LR /S—3Tdh 5. Z Dh#EIE LRk O&GE 7% O THmEE
TTT e ) HIFHARIE S 7z,
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ST, COHITIE C ORESURNTE D JFEBL 2 fiIg ICHIH§ 5. £ L <13, Aho, Ullman OA a2 /34
T ERMENIEE V(1] LR S=Y TEOED X ) ITH#IT T 5.
1. X (W) o, A= b b v 24ERT 3.
2. Nhzzo4—b= b ORTT %

SLR (simple LR) #SCHTEOFIHZ Gl % W CHIAT 2. ROE (AEHEHD 129 2% SLR
NR=P 255, ZOXEF 1] DBl 6.1 TEDHTOSNTVREIXHETH 5.

(W)E — E+F

(2)E — F

B)F — FxT

WHF — T

BT — (F)

(6) T — id (identifier)

E — E+F|F
F — FxT|T
T — (E)|id

EFHOTH L.

E 1 expression, F 1 factor, T (& term DOWETH 5. id (identifier) 1T TH 5. L7 ->T,
24345 ED(243) x5 EREFIDEEAL LTS, B 42 3L TuhEnI L2 ERL
k<.

SLR IETIESUE X D RD & ) itz > > T2z flvicd — t < b v OS2 9 5.

RRE | dd | + | = | C]) ; |E|T | F
0 ) s4 sl | s2 | s3
1 s6 OK

2 r2 | s7 r2 r2

3 rd | f4 r4 r4

4 ) s4 s8 | s2 | s3
) 16 | 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 o | 1D rd rd

C O RZ S B VT EDRRICH T 22 2 03 L X 9. =7 —DUFL L OK(5ZH) DL
HUIZEML TH 5.
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driver:=
00: push(0); (* JREEO Z A % v 7 ~BEA THE .*)
01: ¢ = ipop();

02: state = peek();

03: action = actionTable[state,c];

04: If action == %) (s) then

05: push(c);

06: push(nextStateTable[state,c]);
07: else (* EILT 5. *)

08: rule = nextStateTable(state,c);
09: rule 77 pop() ¥ %;

10: ipush(c);

11:
12: endif
14: Gotol[1];

ipush( rule D /534 );

HFREBDOBE T DLEED.

1.

2.

K

stack - A¥ v 7.

push(c) — A% v 7 (stack) IZ ¢ ZBEEs.

pop() — A VNS TF—F %2 5.

peek() — AF Vv VDT =8 %G5, BWAY vy 75 LD LIELEW.
inputStack — AT —FBA>TWERY v 7.

ipush(c) — ¢ Z AJJA % v 7 (inputStack) ~fEie.

nextStateTable — BESENTER. BEIO & XX 1006 11 2R T. &ELD & I3 CEHAIOEF S
R,

actionTable — HESUMRNTE. B4H) (s), 32T (v), ZH (OK), BKHD Enz R .

2 2T LR COBRLBDRSZRDAIIT—5 2+43%5; ICNLTHTAL).

state action stack, inputStack

Iy s {I},{+3%5,;}
Is { Ip,id, I5 }, { 3,*,5,; }
Iy s {Io}, {+3%4,;}

EDRRIZ L TOE X DS RZE2 D@L X 9. JREEDES, nextStateTable £ X O

Following[JE&HMFIE] 0 =0 F— & & T IUSHE I 20T 3.
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P, REOHEADHEE L RZ . AR OUIC - % LRI (item) & k3 72 &

ZAXAEBURA
EFE—-FE+F

PIRNSRES
F—--E+F FE—FE-+F

EFE—-FE+-FEFE—-E+F.

DD DI TE 5. EEAICIFERBAIO &2 T2 T TICHAAALZDPZIEIZRL TS

I ZHE§ 5. Closure(I) &3 I ZEBHDEATH ), ROWHZG-TIDLET 5.
A — «a- Bf € Closere(I)
D B — vy 2 ARBANH UL,
B — -y € Closure(I)

ThH 5.
7221 E — -E ® Closure 25875 &

E —.

-E+ F

F T

(E)
id

NN T Yl E N
L4+ 4+ 1 11

L%, I EORESURNITRDIREE 0 (1) ICIBT 2. KIT id AeE N & § 2 LIRMER

T — id-

ERBIETTHE. DBRAICHRIZHZVDTIDIRED Closure 1ZZDFEFTHB. ZDIRAE

DES

AL 5 (Is) ICHIET 2. ZDIREETIX Follow(F) ICJE T 2 MIMRLE DRICHEF> TWIUL F — id @

HWiuE B Ik, DUT, Ak
IREE Ip, 30
A—a- By

&t &9 5. nextStateTable[ I, [1 &
Closure(A — af - v)

ThH 5.
il & LT, nextStateTable[ Iy, ( ] ZFHELTA LY.

T — (E) €y



216

725
T— (-F)

@D Closure 253K % & DTH %. Closure 1

e I T S B SR S S E
L A A
|
S

THL. ZOREE I LTS,
IRFE I, 5%
A= o

EELETEH. ROANTED Follow(A) 7o L—)b

A—«
TEIG (1) 5.
REE I, 3
E' - E.

EABET D ROANEED ; (b hw—7) 45 I13%H (OK).

fIRE 19.1 ROARBANH$ 2 TR %2 fEn

E — E+F|F
F — (E)|id

193 RESUREAT
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FEERE

[1] A.V.Aho and J.D.Ullman, Principles of Compiler Design, 1977, Addison-Wesley Publishing,.
HAGERRIZ
A.V.Aho and J.D.Ullman, 2 ¥ %4 7 (GO ) — 2 7, 75 S
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F20E OpenXM EDEETE

Risa/Asir (3/MBE Y 22— 2 HIKINEZ ISHHLAAL 2 EDSARETH 5. Asir EAMEES 2 — LD
HfE1X OpenXM-RFC 100 7’0 F 2 )LIZ L7230 E 7% 9. OpenXM 22Tk “BFE, i, TE
: Asir User’s Manual” (cf. 31.3ffi) O 7 E2ZZM LTI L. SHEEY 2 —L (OpenXM server)
ELT Asir HEZPESRZ ELAMRETH V), 7THOES 7V TV AL 2RI T 2 LA TH 5.

20.1 OpenXM Asir server

BY%L ox_launch % 5%7% L CTHEITT % &, OpenXM Asir server (ox_asir) 25EEIT 5. [FIKFIZ,
Ay =Y FRHY 4 v FUDBNS.

[0] Id0 = ox_launch();
0

RO 0 23, ox_asir 2kl 2 %5 T, ZDBOMWETHEE 72 5. ox_asir IFEEOLL L5 2
EHHAETH 5.

[1] Id1 = ox_launch();
1
[2] Id2 = ox_launch();
2

ox_asir Z#& T ¥ 12X, @ANFES % 51402 LT ox_shutdown() ZEITT UL L\,

[3] ox_shutdown(Idl);
0

WIETHRA =74 Y FIBHEZDIETTHS. H50IE, Asir ARZK T I, 2T
ox_asir FHBINICHE T T 5. ox_asir DEEBEHMHILETF O Asir L2 HERTH %23,

o 7% ik, BEMHT (ZDEAIE ox asir ZEE)L 72 Asir) 2> 5 HELs.

o FIHEFEHIT ALY v 7 LIFIEN S ox_asir DWNERECLAIIC—EHAEHI L, J@EHTD 6 DR D -
7oL FISEEHEZML TRT.
EV) DR 5. ox_asir ICHT B BEREGATIZ, ox_rpc() TIT .
[10] ox_rpc(Id0,"fctr",x~10-y"10);

0
[11]
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Wit Asir 1281 % xxx(Arg0,Argl,...) % ox_rpc(Id,"xxx",Arg0,Argl,...) & T iUL L.
77A0Du—Fd ox_rpc(ld,"load","filename") TTE 5. HIL, F—F—F2r o6 AN L»
WRZ 7 74 MCEHCT, 220 — PSR, BE D Asir Lf62b oW EIZk %, oxrpc()
1%, ox_asir TOETHK T 27T d CICEFT 5. fRDOZIFHLY 13 ox_pop_local() TIT 7).

[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~2,1]1]

[13]

ZDOWRT, ox_asir TOFHRDHE > TR WAL, FHHOE 5 % T ox_pop-local () 1318w L
v, 2O X)) BHAR, ~RBRAMEZ SICRZ 20D LNk wudd, HED server %o THBGHA
AT GO, —BEICEED server TR Z A Y — X470, FARFICHS O EZ RO 72\
Bl EICBHATH . ZDORERD 2 TSR DFIRNTE % { 2o AT server IZEHR%Z b 6 W
W KT UL, FINTHMOESE Z EIFR 0D TH S, 3 — 2355 EER %2 X ETTREIRE
2 E I D IIBIEL ox_select IZX DFHNS.

ST, RARIRLL B 2 & A Todud, oG Z AT IX OK TH 5. LFTIE, 2 20713
Y A L% OpenXM CTHFIFHRLTAHR L.

20.2 Quick Sort

%14 ETHAZ X HIT, quick sort 1F, 7TV XLDEL FVLDHH T, EI N Ol %E
FIBELTHSEE 2PN T E VLI FRFITLTY AL ER>TWS,. 2O T, HocatEd
2fRb DI, server ZEE) L TR ZEE 5, L) (ETOLER) DGR ZIKL TA L.

HE: brotEZE, T I B2 oI35 2 L LTES T, FEO®INIE T+, 1
BT TR E W) 2 e300 5. WEIRZNEDICI A MDD 5 L, server DILE BT IX
ETHARIDDPDEDT, AR EZLTHEHRA LITED R VWD, TAK I EDHEHICETT
EHLEVIHIPIELTHAMAL TS,

#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;

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);
}else{
A2 = ox_pop_local(Proc2);
A1 = ox_pop_local(Procl);
¥
for (I=P; I<=E; I++) {
A[I] = A1[I];
}
for (I=E+1; I<=Q; I++) {
A[I] = A2[1];
}

return(A);

Yelsed{
quickSort(A,P,E,Level+l);
quickSort(A,E+1,Q,Level+l);

return(A) ;

}
end$

D7V ITLEEIAEDLDEIZEAELRLUT, BR2DIE /% ——————m e */
TRIENLHLTOARATHS. ZDT 0T T L TIE, oxlaunch() 12X DEIVIC ox_asir ZiCdE) L
TWB DT, KEIFHC Z OB ERI NS X )T, .asirrc ICEVTEBLLERH S, 7L AI1E,
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DEIEDE 415 7 7 4 V% /home/noro/asir/d gsort & T4UX, .asirrc IC

load("/home/noro/asir/d_qgsort")$

ZEMLTEBHIEL . ZOBETIE, BEIRZ < server 2S5 D2 Wi 72012, FmOBED
LevelMax & VI EHZMBMA O H 70 ANTHIRT LKL TH 5. 7, —H server DK
SN ZDHAFETZHATEE, BT server ZAERLBWEHIITDHBLTHS. (WL A
FTH DL ) BT RIZHE. FRCBBOHPRIZEE. Ib450 EGEEAESA Ny 77LTLE)
ZLEbHOEB.)

20.3 Cantor-Zassenhaus ZJLdYU XL

GIRAE LD —ZBLHADREDEEIE I FIERTEPHMONT VLD, 22T, XENEL
WHSE 2 2 WIS IHX ORE f 2B # T % /715TdH 5 Cantor-Zassenhaus 7)Y AL ZAANT
5. W) ANIDBRENTVB X HITHZ B,

1. —fDZIEAZ, GCD I &k b, BEK 2 & £ L WEIHA (M5 %1H) OMICOMTE 3.

2. S IEAUL, GCD IS & D, REDYEE L iR 2 2 IS TEA OISO TE 5. KT
EENIHENLHEHADRBD S ZEBNTES.

Tk D, EHIMIC L ERD D B, T 2T, B, B p BERTH B g IOt (¢ =) ET 3.
SOEE RO IO

EE 20.1 f 28 d XS H f1, fo OWETD. GF(q) LDOFE4 2d—1 R g %7 v & LI
REEGCD(gl D2 1 f) 28 fy E£70E fo ERBHERIZ1/2 - 1/(2¢)%.

Ht, fIc&ENns o0 d IR, 72 & DGR 2d — 1 REHERX 212 LD, iR 1/2
S9COMECE LI BT 5. fFICEENARTFOED 2 D RZVTH, H5 (DS Hv) R
T f A DHMTELH T ST 5

xR T, quick sort & FERIC, ANSZHRXZBNLIHAIC BT 2 HR1N27 1LY XL
(Cantor-Zassenhaus 7 /)L 3V A L) 75’1?%211%. ZOT7NTY AL G quick sort & FBRICIEFIELT
5.

#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",1lmptop(G) ,E,setmod_ff(),Level+1);

L2 = c_z(sdiv(F,G) ,E,Level+l);
L1 = ox_pop_cmo(Procl);
L1 = map(simp_£ff,L1);
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}
return append(L1,L2);
}

}
end$

ZD7ay 5 LTI, server DEIGEHD 70, " OEREINBZNTOGRD I L, —HDOAEH L
W server ISXED R BHADDORT S, 2o7ur 5 LEHEHHT 2-00bD T, ZOEF
TIFEIEL 2w, asit D74 77V D dfff DR ETE7T RS 7L THS. import ("dfff"); %
F—=LT4 L7 PYDETD .asirrc IZMATEWT, df demo(); EANTZEZDT LY XL
tEEDTFEERND.

FEIRE 20.1 PC-UNIX (FreeBSD, Linux % &) T, 5D CPU %Ff>~v v LT, D 7t R
DHEBRCHEL 2 CPU ECEIET 2 X ICRETZ I LD TES. 2D k) RiGAIC, Eo7Tur s
LCTEDRERED M LT 20 L CAa L. ANELTIE, B2 —-2HEHEAORMZ Vi L.

FIRE 20.2 Lo 7u 7701 w7 ae AVEHEL T b 2> D B server 2325 EIFTL £
). BEED~T yBMEZ S NIE, “BFE, I ATE ¢ Asir User’s Manual” (cf. 31.3 fifi) O 7 &
IXLBRAT, Lo I hEEBDY v ED server 212 % X ) ICRBEE L. X512, BHERF
L server O (BEFIR) 2~ K.

ARk (by T, 2002 FFWH): HEHED 2> v 2 EBRICER L THHEL X 9 &) Ga, ATiciL4aic
flho=> v TH—NZEET 0L V) FEDRD 5. BHRVICGHBEED 7 74 704 — V2o,
cracking DJADTEFEIZEEICHE > TS 2 REREEOY &, CHIEEICYRICAPEINIMETH
3. OEGHEEBIEAER 2 BT 7 74 7oA =it T L E-7% 0, PAM 2\ 3 DA5E 411
AW, oL BTH B4, rsh % ssh 12 symbolic V¥ 7 LTLE) L) HEVH 5.
ssh-agent DT, ZEIWNRNA 7L =A% LTYVE— M —N"ZRHTES L, rsh DBFHEI I
ZDFEFEFTHE. bLAARINBY —ERARETUEILL TEL OVEETH 3.
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£21F Asir HOSM475VDEEH

21.1 ZA47TZVDEZA

br7rurs s a7 V—7HNTHEE LD, user contributed package & LT Asir & %\ 1%
OpenXM distribution ®—#& LTHAA L 72D T554, 20k )70 7703 L1LIETA
720 EEING. KT, R854 770 L LTEIGAICHERTXREZ A0 T
~N5.

OpenXM 7B ¥ =7 T, Asir Contrib £\ 9, Asir D74 77V 2#fiiT 27wy b %
HED T3, 2D Asir Contrib IZE T 2V — VbS5,

21.1.1 PBFEHRBADOEREOD[E:E
Asit IZB W T, AR E AL OS2 ERT 52 LT TE R,

[101] def fctr(X) { print("afo");}

def : builtin function fctr() cannot be redefined.

EFRL &) LT 2R, HARAARBIEE LTHIFEL T0 09 23, BIE f1ist O D)
ZRIUEOD DD, EVHATYI—CTERL TAHALZOPRLEHILA . (flist) ODHI1Z2 A S
DIFKRETHS.) LIZFA, FBRICHZDIE, BEcH 574 77 ) ho 22— & DL TH 5.
HtvyarT BIZERINT VLS 2 —FEIE & DEZEIZ, ctrl("verbose",1) 1Tk DB Z &
MBTZE5.

[183] def afo(X) { print("afo");}
[184] def afo(X) { print("bfo");}
Warning : afo() redefined.

[185]

LU, 2OREEFHAAATHL7 74NV LDPRNIETERVLDT, RO EZ 5, EEKICEE D
prefix Z2F 2 DWBENTH 5 9. HlZIX, B, noro- DL I I, HOAARAZITE 2 X
I FINTHE S L HI12T 5. poly. P matrix. D & ) ICHFANITEWRD S 2 prefix Z {9 DIk
HAZ LI ICHZA 20, Znoid T4 5 ERESE O TET 72139 kv, BLED X9 KI5k
Dz EY 2 — UKHEZ I THADE 74 77 V2 h 7R ULLTL £ ) HkddH 5. 2
DWTIE, RO T 5.

ZHUZESRE L T, Asir Contrib 70 ¥ 27 MIBWT L DY A7 LA ZEHAT 2B0BEEADELE
BT 272912, #FHH (T) ¥ OpenXM KD Y — A1ZEWT OpenXM/src/asir-contrib/packages/src/names.rr
%577 L—FRERL TS, 22T, HEBAKAMERICHEWT, 20 E2FEBT 2 Asit 70
75 LFEDPN T 5. OpenXM D Risa/Asir (OpenXM/Risa/Asir ) Tl asir contrib 7 A 7°
7 V) 2B I HBIIICHEAIA L. names. rr IER S LTV 2 BI%A3, OpenXM/Risa/Asir O asir
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contrib D+ v 7L XV DOEETH L. EZIEUTOLI REF )T, BEATOVTL S,
base_. T % BI% B S 2 7 &R 20 4 DT
matrix. TG X 2 B% | 179 B ¥ 24 DA
print. TIRE 2B98 | TeX ~DZ&H & DK

D7 7ANTERIN T LBEAIL, BEANWICHA R D DODBfELILT W 5. Asir contrib OB

DAL taka print_tex form % & & 70 77 LA xFH I ADOHIIT (2 DGEIE taka) 7513 C

F 2401032V T %, Asir contrib @ b v 7L RV OBED 513 2 D K 9 AT OBEDIHZILT WL

%. 7= & 21X print_tex_form |3, taka print_tex form ZBIEIZMA TV S, fic X D XIS

Th6, ZE5ZMERL ) ITTUTWIZTTE Yy 7L XV DOBEA print_tex form 132020 5 7%\,

21.1.2 ZEHADEHR

Asir 7’0 75 LT, BIBINTES % LICH 6 bN LB 2 TRMAB L DT, ED X ) BEHK
i THRTEIZ VDY, KIS (extern HE SNZH) BEEETHS. by 7LV TlEt
B OART (1 X7 E) 29 2 L%\, 2070, 7 7 A VP THOWARIOER% extern H
F595 L, BERPZOEBICEDLRMEPRAINTLEIGEDRD . 7 7 A VR THIIHT—% 7%
ExANT 250, BB TN ZHA~DRANE, 2 TREER~DRAL LS. HIE, Ty
TL ) W) DBBTLHFTANL TV L) FIRTIE AW 2 EITHER.

Asir Contrib Tl&, 72 & 213 Taka print_flag D X 912, Xy 7 =Y Z2FH W7 AOFH 15 6 13
U5, REBEEAZDDLVE02HEL TV,

21.2 FETYa1— )UK

7477 ) CHAINTL IR, 8% H 72 UL 2 AT Y 2 —)L (module) TH 5.
KHEZR T4 790 2B T 28541%, WEE TOEICBRA X I LA4HTORMER RS 2 7-d12,
module Z % & Ko,

3 module ZH\ 7077 4061%HIT L), UL 12 HTHLIHHLALAY v 7 %2328
LTw37a75LThHh5.
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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() A{
stack.push(1);
stack.push(2);
print (stack.pop());
print(stack.pop());

EY 2—)LI3 module €Y 2 — /L4 ~ endmodule THlTr. €Y 2 — VDT T 5 KISE R
static CTHET%. COZFIIEY 2 —NOAPSIIZRLTELRLL, ZHHTE LWL, KELE
BombixESIciwT & ZIE,

static Sp $
Sp = 0%

DEICEILR). BELOHIZIED Sb D, €Y 2 — LVOHNDKIRZELIL extern TEHF
5.

RIZHK D DD Localf ZH 7€YY 2 — VHOBBODES THS. T I TlE, push & pop ZHE
LTw3., ZOEFIIMNHATHS.
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(KIR) BESL demo Tl&, €Y 22— stack DD push & pop %
stack.push(2); stack.pop()
BB THRHLTw%. D%
Y 2V BB (5181, B2, L)
DR TEL 2 —VHOBEEZES 2 —LOHNLLRRHE 2. I T,
if (Sp >= Ssize) {print("Warning: Stack overflow\nDiscard the top"); pop();}

TIFEY 2= VOHNDBIE pop ZWFUNH LT 5. Tz A UIb2 5 LI, TEY 2 —LORFED
BB I 3 EEO R TIPFOHEIT L v, £ 2 — LTl 3BEL RN TH 2. Db E
Pa— L DOHNPLHDEY 2 = L TERINTOIEBA LR AHIDBFHTE 3.

% E asit TRMEBDES IIAETH-7%. Lo L EOflEZ BiuEsd 3 X912, local A; %
WA CRERZESTES. ¥—7—F local Z/M\w3 L, EEEENERE 2. HEIKE
ZHNCTH L, HEINTRVLERIZT—FOBEMTZ I —%2 I T. BHHDIA T IRITLD
FHLAEWFZ 702 I, EERELZEGICL TR 74T 5008 K0,

EV 2 VHOBHAZZDEY 2 — VWERIN DN R T X ) 22 H L EITE, 20
O TES 2 —LEZRDEICTB 74 TEHE L TEL BENDH 3.

module stack;

localf push $

localf pop $

endmodule; /¥ ZZEFTHRTubY A TES */

def demo() {

stack.push(1);

print(stack.pop());

print ("-——=——————————- "y,
}

module stack;
stack DERFEMR
endmodule;

HEPROVE, 728 2L demo DHEFTIRFIZ push 2% undefined function =7 — & & D{EIET 3.

21.3 V¥ZaZILDEZES #D 1 : texinfo TEEE<

“BpiE R, 71 o Asir User’s Manual” 13 texinfo &9 A A L THEPNLT WS (cf. 31.3 ).
U BIEX DX ) e /a8y 7y —YD—2T, GNU tool D<= a2 7 )OOt HIAZHEIIZ
ENTVE. —DDY—AT7 7ANDS, RD 3 ODT a7 LVBERTEZDTHENTH 5.
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o TEX THEEIN/IZ~v=a TV
TEX T typeset § 5.

e GNU info HANA =T F A MER~>=2 7L

makeinfo CTEMAT 5.

e HTML ¥~ =a 7V

texi2html CTEHLT 5.

AT, Risa/Asir BO < = 2 7L 2 FH { BROBHERN 2 2 5 £ )LD 0» T

229

ST 5. bEAA, Z

DAY AL NHE) BBNX T DS, FEZNER T A NEEZ DZBBENRORAENTELDTETTHT

bH5.

7, flend. Zoflld OpenXM ik Asir DY — AFiAi (1% 31 #&) @ OpenXM/src/asir-doc
IZ man-sample.texi & L TEWTHEDTINEEYIIWET S LT, DT =2 7LD

HT 5.

Q@comment -—— BF Uk ——-

\input jtexinfo

@iftex

@catcode ‘ Q#=6

@def@fref#1{GxrefX [#1,,0code{#1},,,]1}
@def@b#1{{Gbfogt #1}}

@catcode ‘@#=Qother

Q@end iftex

@overfullrule=0pt

Oc -*-texinfo-x*-

@comment Y%**start of header

@comment ——- BFEF LU HWIKD —-—-
@comment --- GNU info 7 7 A )VDHH] ——-

@setfilename xyzman

Qcomment --- ¥ A ML -—-
@settitle XYZ

@comment %**end of header

Q@comment %@setchapternewpage odd

Qcomment —-—-- BE UV -—-
@ifinfo

@macro fref{name}
@ref{\name\, ,@code{\name\}}
Q@end macro

@end ifinfo
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@iftex

@comment @finalout

@end iftex
Otitlepage
Qcomment —--- BFEF LU RWIKD —-—-

@comment --- ¥ A kL, N—=Ya v, FEEL, EFEER -——-
Otitle XYZ

@subtitle XYZ User’s Manual

@subtitle Edition 1.0

@subtitle March 2001

@author by Risa/Asir comitters

Q@page

Ovskip Opt plus 1£illl

Copyright @copyright{} Risa/Asir committers
2001. All rights reserved.

Q@end titlepage

Qcomment --- B F L7\ ——-

O@synindex vr fn

@comment ——- BFE LU HWKDH —-—-

Qcomment --- @node & GNU info, HTML H ---

@comment --- @node D4|#lE node-name, next, previous, up ——-

@node Top,, (dir), (dir)

Qcomment --- @menu (& GNU info, HTML H ---
@comment --- chapter # % IEMEICIINS ——-
OGmenu

* XYZ::

* Index::

@end menu

@comment --—- chapter DHHlE ---
@comment --- #l chapter #%IEMEIC ——-
Onode XYZ,,, Top

Ochapter XYZ

@comment --- section f % IEMEICINRD -—-
OGmenu

* XYZ IZD\WT::

* XYZ ICPH9 2 B9%:
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@end menu

@comment
@node XYZ

-—- section DFHIE --—-
IZ2WwWT,,, XYz

@section XYZ IZDWT

Q@comment
Q@comment
Q@comment
@comment

@comment

Ob{Asir}

- FEEEICOVT —--

--- Qcode{} ¥% A4 774 ¥ TR ——-
-—— evar{} BIPFHRFR ——-

-—— @b{} FHF—N FER ---

-—- @samp{} X7 7 A NL EDER ---

&, xyz BT 2EHEZYR—FL T35,

xyz & @samp{xxx/xyz} TEHEIN TV 5.
xyz D abc (FXDEH TH 5.

@comment --- Qenumerate~@end enumerate IFFMM SHELEE ——-
@enumerate
Qitem abc ¥ efg TH 5.

@item abc

@end enum

D hij P klm $H5IEBH 5.

erate

xyz % abc L7Hfy, MiREBLIVOZOEKRZRT.

@comment --- Q@table~@end table FXEAFFEE -—-

@comment --- @table DEIZ, WD column XN T EEMXRIBEEL TS -—-
@table @code

Q@item O

KB

Qitem 0 BUADEEEL

J%5

@end table

Onode XYZ

B 5 BE%L, ,, XYZ

@section XYZ 2B 2 BH%

Q@comment
@comment
Gmenu

* xyz_abc

* Xyz_pqr
@end menu

- B R -
- BROBIEE E L DTHITES -

Xyz_stu::

231
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@comment --- ff4 DEBDFHDEMGR ——-
@comment --- section # % IEWEIZ ---
@node xyz_abc,,, XYZ IZBIT %RH%
@subsection @code{xyz_abc}
@comment --- FKH|[HF—7—F

@findex xyz_abc

@comment —-- PO LHI ——-
@table 0@t

Q@item xyz_abc(@var{number})

:: @var{number} D xyz % abc T 5.
Q@end table

Q@comment ——— AIEDOFHHZFIH ——-
@table @var

@item return

B

Q@item number
k2

Q@end table

@comment --- Z Z CREEDEL WEBH --—-

@comment --- Qitemize~@end itemize IIfHSEEE —--
Qcomment —--- @bullet IFEHME —--

Q@itemize @bullet

Q@item

@var{number} D xyz % abc T 5.

Q@item

@var{number} ZFEHTLIFIUIR S .

@end itemize

@comment --- Q@example~@end example FFETHIDHR —--
Q@example

[3] xyz_abc(123);

456

[4] xyz_abc(1.2);
xyz_abc : input must be an integer

Q@end example

@comment -—— ZM (Vv 7)) 2EFEL ——-
@table @t
@item ZMH

@fref{xyz_pqr xyz_stu}
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@end table

Ocomment --- EHOBEZ £ L & THYWT 206 -—-
@node xyz_pqr xyz_stu,,, XYZ IZBHT %BI%KL
@subsection @code{xyz_pqr}, @code{xyz_stu}
@findex xyz_pqr

@findex xyz_stu

Ocomment ——- BIHOMIHZFI -

Qcomment --- Qitemx IFMEEIZX L TIHZ —>DOF 2561 ——-

Q@table Ot

Q@item xyz_pqr(@var{argl},@var{arg2}[,@var{flag}])
Q@itemx xyz_stu(@var{argl},@var{arg2})

croxyz ICBIT B ERME.

Q@end table

Otable Qvar
Q@item return
B

Q@item argl, arg2
B

Q@item flag

0 £7213 1

Q@end table

Q@itemize @bullet

Q@item

@code{xyz_pqr(0} &, @var{argl}, @var{arg2} % pqr 5.

Q@item

@var{flag} 75 0 THRWEE, BV 2 7ilHE(T) .
Qitem

@code{xyz_stu} ¥ stu 7V IV XL%2Hn3%.

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

233
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@table 0Ot
Qitem ZIH
@fref{xyz_abc}
Q@end table

Qcomment --- BE ULV -——
Onode Index,,, Top
Ounnumbered Index
Oprintindex fn

@printindex cp

Q@iftex

Ovfill Qeject

Q@end iftex
@summarycontents

Q@contents

Gbye

@comment -——- BE U VKD ——

EHARNEGINIC @comment ——— 2 XY b ——— ZANTH LD T, ZIUMEZLILEH T 2 L BH 23, —
INEREEEDTEL.

21.3.1 1B

EROMERRIL, BH O BTEX CESE EFRRT, ~v T, ¥4 P L ZOMMB I OARA» 5K 5. K
SUTBAL T, 58y 7 =PI/ LT 1 chapter ZFT5% & LT, #3, Sv r — P OREK, HBgat
HH7Z2 &%\ DD section TEHHL 725 &, 4 DEIEDFIHZ T 3 section Zikl}, # 2 THKEAEL
% subsection & L CHHT 2, EWIRZ AL %L 5.

21.3.2 EHIEE
TR D 2\ IZEHEE D TTIEIU T @D .
@code{abc}
abe (54 774 21k)
evar{abc}
abc (RHFE)
esamp{abc}
‘abc’ (Y VY INT =D EZA T T4 F1E)
@b{abc}
abc (F—LF)
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21.3.3 EREE
557 13 Qkeyword TIRE D @end keyword TH 5. FIHH X eitem THES. £FXF—7—FOD
IR D@D
itemize
@itemize D% AT @bullet &> T, R—AO I DOEFHE.

enumerate

BroZ2DEFEFEE.
table
@table DA ICEMRIGE 2> T, HIEADHE LT E. FHMEIZHE — column 1T 2 H57E.

21.3.4 BlORR

BTEX D verbatim BEIIZX)iBT % DAY @example ~ @end example TdH 5.

21.3.5 GNU info, HTML (cE9 318E

TEX T L 72854113 RICBIN 023, GNU info ¥ HTML fL L 728G 1C 3 E R 2 HE & L
T @node B LU Gmenu 73H 3.

@node Current, Previous, Next, Up

chapter, section, subsection DR % EIR T 2. BRAKIR Current DIBEIINHETH 503%2 D
iz A 7> a2 v oh 5. BIRINGLAR L THIUL info H %13 HTML KBV THIET 2 Y > 7
WERINS.

Omenu ~ Q@end menu

xname: : (name % chapter, section, subsection D 4Hi) #F1% L Tk { &, info, HTML I
EWT menu X—YPERINS.

21.3.6 TgEX Ic&k 2R

¥, texinfo v 7 0 8y r — P DIUABEEHY, T AL OpenXM/src/asir-doc/jtexinfo.tex B LN
OpenXM/src/asir-doc/texinfo-js.tex Z 2 E— L Tffi). 7, index ERD7 DI
OpenXM/src/asir-doc/jtexindex/C/texindex {9 . 5, ALY T4 L7 FPVIC7 74V
xyzman.texi 3% D, OpenXM ¥V — AV Y —7% somewhere IZH 5 ET 5.

% 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

I T xyzman.dvi 23 TE 5.
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21.3.7 GNU info 771 IILDERK

Version 1.68 L&D makeinfo SN ETH 2. 72, 774 V% EUC IZEHT 5720, #1213 nkt
BHETH 5.

% nkf -e xyzman.texi > xyzman_euc.texi

% makeinfo xyzman_euc.texi

N Tinfo 77 AN TES. 774 V4% @setfilename TIRE L 4RI E 72 5.

21.3.8 HTML 7 7A1ILDYER

Version 1.52 PID texi2html SMETH 3. 72, 774 )V% EUC IKBHT 2720, #il 213
nkf 3N TH 5.

% nkf -e xyzman.texi | sed -e "s/@fref/Q@ref/g" > xyzman_euc.texi

% texi2html -menu -split_node xyzman_euc.texi

Z T xyzman euc_toc.html & X U\ xyzman euc_n.html (n (@ L &FF) BEELI LS.
xyzman_euc_toc.html DS HRX 7 7 A VT, 2D 7 74 V% 77 7 THILUT K.

214 NZaZIDEZEA ZD 2: AXY MO SBENERKT S

HiffiCib 72 5k & dAhc, 7'a 77 aicildid g dfhI e a X v & b LI, texinfo
77 ANE AR T 2 7EbH 5.

Z#U Asir Contrib 703227 + (OpenXM DO—#) THlFE L Tv»% Y —)L gentexi.c ZH\ 2577
BThb. 2DV —)UF Risa/Asir D70 77 MHDIAFNIa X M6, texinfo D=2 7LD
V—AZAKT 5. gentexi.c ld OpenXM Aifi 7 7 4 VEED T4 L 7 b Y OpenXM/src/asir-contrib/packages/doc
(g R

RDPIZ asir contrib DBIEL base_replace D~ =2 7 I DFdibHlTH 5.

/*&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 T& D72 L7 wifirld /+&kusage T 5. : TS HFED gentexi HOFXF—7—F
TH5. DD begin: & WED end: WHHDOX—I—FTH2. Z2HE { & } THI
LI DX —7 —FE LTI, ref: ¥ description: 23% 5.
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8228 Risa/Asir I C TEW7O7 354
ZMZBICIE?

Risa/Asir (F K772 C FEE TN TE D, V—RAa—FHRHINT0 5D T, C FiEDL
B3 5 Nie O HiERE 2 fHAA AR E LTGEML 2D, B, NXT 749 7 A%fTo7DT 5T L
UV TH 5. LidvwR, & ZRFLHRX 2O k) 2B EBMT 2551213, LHANE
DX NHRIHZFFOD, XBVZEHIMRT 20, EDOX I ICHIHLT 207% EH 6 2Tk
LRWVWI EDS W, T 2T,

e 77 AN %EEEXEHRE—FNTopen T3
o HEHLMAEE—FNTopen L7 7412 1 54 FEL.

&) BITEHIIT 5.

22.1 asir2000 @M source tree
asir2000 E P TD X I T4 L7 P UDH 5.

include

N % RBLT 2 M0EE, FER, BB 7 v 94 7 v o/ah b2 @R T L~y ¥ 774V
B L, make REORERZEET % Risa.tmpl 7 7 A V3D 5.

engine, asm, fft

WEHIZATHBII N A 7Y = 7 MICHT 2R A ST 5.

gc
A& VB

parse
F—AR—FELO7 7 A NP5 AN SN %, Asiv DIQRITHE> TP L, IS EEIC
BT 2 parser &, PEIZIEZFERL T, WIS T 2 HAAAREREH 5\ id 2 —F E R E W
UCHI L, NEIZRICZHAd 2 interpreter (evaluator) 2> 5% 5.

builtin
fctr, ged 2 EDAIARBIEA 8 7 2 —ADPERIN TV 5.

io

WERIZ % A 5e 2 XN L CRR L 72D, N F VTR T 7 7 A LA/, 7 1+ AR
HEOEHE X OEBORZEEZITI .
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plot
BIEil 72 & %2179
1lib
Asir SEECRIBI N T4 7T ).

22.2 builtin T4 LI KV

buitin 74 L7 FVICiE, A7 VNS T SN ARAREBZEEE D7 7 A VDD 5.
FEb DL TOMD .

algnum.c RBUNEZ P .
array.c 79, X7 b v EORA 2

ctrl.c FITHEHD =D 7 7 7&K .

dp.c 7L 7 FRIEFHETH W o 3 0 EHSEAE K
ec.c FEMHhARIc B3 2 2 8 5

fctr.c ZIHAKE 7%, GCD.

file.c 7 7 A VR

miscf.c AT BAE, BB BT 7 SRR e AR,

poly.c ZIHA DAL, Ed R &

strobj.c AR

Z Dbz, 22— DRHAARBEEEBINT 5 72012, user.c PHEL TH 5. gz HAARBEE &
LGEMT 255810, 2N6D7 74U 6 b D2 EY, 2 IR ZEMT UL L v,

22.3 B — —/\14 FEEH UBEDE

ZITE, 77 AT 1 A b aESHTREBZENT 5 & vz LT, fHAAABEE
Ttk BT 5.

22.3.1 7 7A1ILDER

BH & 212 builtin/file.c BT 2 DDEE L\,

22.3.2 BE¥A, tRzRDS

BEIZ, 7 74 W & T A LB get byte 235 5 DT, put_byte & T 5. get byte (35|
7 7 A IR () DA TH 528, put_byte TIEFHEFEH TN b & LT 2 FHOBIBICHE
T52LETS.



22.3. B — — N4 FEEH LB 239

22.3.3 open_file DHIE

7 74 NV% open L, ZD 7 7 A \VEh ¥ 2 & §HLAAABIE open_file DAMKIIRD K 9 1Tk
T35,

void Popen_file(), Pclose_file(), Pget_line(), Pget_byte();
void Ppurge_stdin();

struct ftab file_tab[] = {
{"purge_stdin" ,Ppurge_stdin, 0},

/* BIEUARIRIE Popen_file, 5l1EUE 1 x/
{"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;

/¥ BB (7 74 NVE) DF v T =/
asir_assert (ARGO(arg) ,0_STR,"open_file");
/% 77 ANEA VI EINDEE ZHT +/
for (i = 0; i < BUFSIZ &% file_ptrs[i]; i++ );
if ( i == BUFSIZ )
error("open_file : too many open files");
name = BDY((STRING)ARGO(arg));
/* BLAIAAE— FT open */
fp = fopen(name,"r");
if ( 'fp ) {
sprintf (errbuf,"open_file : \"%s\" not found",name);
error (errbuf) ;
}
/x 77 ANVEA VT EBIEN */
file_ptrs[i] = fp;
/* index %7 7 A NGl & L TRY */
STOQ(i,*rp);

ZDRETIE, 7 7 A VIFHICHAIAARE— FTopen SN52, HEEHLE— FPECI N
BT, W TE2E—FT7 740D open SN LI ICEHT 3.

struct ftab file_tab[] = {
{"purge_stdin" ,Ppurge_stdin, 0},
/% BABCRIRIL Popen_file, HIEUIRAKT 2 */
{"open_file" ,Popen_file,-2},
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void Popen_file(arg,rp)

name = BDY((STRING)ARGO(arg));
/x 2 HTHOGIBBIHEI N LZDE—FT open */
/% %) THRIFUIHTAIASRE— FT 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) ;

BIB DB E0E NODE &9, Y A M 2R THEESHRICX D IEI NS, NODE X

typedef struct oNODE {
pointer body;
struct oNODE *next;
} *NODE;

LEHEINTOS. F LI (k>0) ZH0 WTEA, AV next % k 172 £ 2 08AH 508,
FHL A A A BIEL DB EI D H L FHIC ARGO (arg), - - -, ARG10(arg) DHEINL TV 3.

file_tab[] IZ&F 25 BDBEEIRE n, ILDE, n IHIAIE, AD%&E, 0 BLE n UM OER
DEEEERT 5. LOLBEOLG, MO 4%2F v 7 L TORVLDOTRRAMTH 5.

22.3.4 put_byte DIEMM

BIgt I, EE B AAARBBA ORI “P” 21T 5. Bl L5 D% Pput_byte TH 5. £7
file tab[] KT Y PV ZBMT S, DT —7)LD 7 v ¥ A 7 void Pput byte(); ZHF
T3, 3612, T—7NVDEBBAEIC, FICHRE L 7R TERT 5.
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void Pput_byte();

struct ftab file_tab[] = {
{"purge_stdin" ,Ppurge_stdin, 0},
/* BAECARIE Popen_file, BIEUIRAT 2 */
{"open_file",Popen_file,1},
{"close_file",Pclose_file,1},
{"get_byte",Pget_byte, 1},
/x BIML7zz> bY . 5IEUE 2 %/
{"put_byte",Pput_byte,2},

Rz, BB A Z file.c DY RMEICEL .

void Pput_byte(arg,rp)
NODE arg;
Q *rp;
{
int i,c;
FILE *fp;

/* BIBDF =y 7 x/
asir_assert (ARGO(arg) ,0_N, "put_byte");
asir_assert (ARGl (arg) ,0_N,"put_byte");
/* 7 7 A NGB OHY) L */
i = QTOS((Q)ARGO(arg));
/* HEHRTAL PO L */
c = QTOS((Q)ARG1(arg));
if ( fp = file_ptrs[i] ) {
/x 77 ANNFEENT =/
putc(c,fp);
/¥ COBIBDOWNIZED */
STOQ(c, *rp) ;
} else

error ("put_byte : invalid argument");

<71 QT0S &, N THME L L TREIN TV S 500, FEERITIE 32 bit et SEET
HHIEDTPHOTEA 7Y 27 % 32 bit o EBBULIT 2. F72, STOQ (& Z DHEDE)
Ex 75, BARRSLTHS DL 7Y 27 P ENFERTRE 2T NUERS 2w, Z2Ni2EZALY
g, SOBBCOW AL rp EWRIRAVFELTEINTVEIDT, ZIRXA 7V bOKRA v
g aEL. ZOBBDOEE, HuNA M EZOFFIRTIEIILTWS,



22.4. error JLEH 243

22.4 error IR

HAAARBEBIC BT, FIEP P IER S AR EDO T 7 — UL, @ error (message) &\ K
ZIOHT 2 LTI AL\, 22T, message 1327 — D4 2R TLFINNDRA v 5
THD. OB, REIREBIHAKEZITH T, message BN L E, LTZ2ETTS.

o DM AAARBEDS, + v 7L, Bl 7a v 7 Mox L CEZAN SN THEITINGS
i, ZOFFE by 7L RVICR 5.

o BBhTHITINIGAITIZ, Ty A2 OHT.

F 7, BEESIBOES F v 7 ThH D asir.assert() E<70ThHD, 3 T J—KFITIT error
Z IO

22.5 7077 L0Of#ESE

DADE TR YT L EFELOIZMEICES. LrL 7027 8%2kdTTYH, 2hadi
fECERV. ZOXHIREER, Tl LDRICT=YDT) VP XEBALT, 7077 L0OH
ERAND LSFITH 5 T LS. Asir 1T printexpr (VY A b, FREOA 7Y 27 F) Ew
) C DD HZDTINEEH Asir DY —Aa—FIZFHALTay 4L, E7T3 L 70 s 5
LOFE 2R ITE LB,
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#2382 Mathematica & Asir

AETIE Risa/Asivr ZHOTHEBENZ 70 77 S v 78X 0777 Sy 7afiE L. —
H Risa/Asir ® 70 77 v 7% BT 1UL, Mathematica 5> Maple 7 £ Ofth D FUIERE % FIH
TE2DOLHEHTH 5.

Z OfiiTI%, Risa/Asir & Mathematica % X & 74235, Mathematica D 7’0 77 A DFEE
L L.

DI, £2FH TR,
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8248 Risa/Asir 7O 53YDEHD C E
sg AFT

ZDHEiTIE asir BECEI N TR 0% C FECTBRLTHLS.

24.1 Risa/Asir 5 C EEA

Asir 1Z C BB L BITOL 2T D% 0. Asir FFH D K RIAARBBE LT 2 70 77 L ZHAD
SRR 77 A0 A MWD 7R 75 L% C SiBICEEETOEL R ) DI HZnE e $ 503, Hi
MABERIREZ T2 X9 %7077 0% 145 BH.Y — b TR X ) %70 77 L7k 6 ROBHI
IZHEWEGIZ Asir 06 C NDEANTFRETH 5.

1. CE#TE nainQ  BIKD S MHDEL £ 5.

2. C EECIREBZOMN 7 v 75 A3ET RV, BIBRONTEITL T3S asir Daa B L
LTELDS.

3. ZRUITRTEHSOWE, F7EOGIBOESVRE. C SETREBHL /N FP S0 2 DEMTH 5.

RXF2FoTH XD, KXFRARBEEEZHO5HLTOREE. ZOFFAFTIE asir D7
075 LEESIETEG ERLFOERLOW S H 50, ZIUIFEICK T 30 CHE.

4. FHAAABIBULEEH AW NEL, 72 & 21X asir D print BIBUCHIET %5 C DFLAAARBIEIX
printf TH 5.

5. Asir DfEF]LBERED S < 1X C ITid 2w, HACTUET 208035 5. LGl print BIED 2 95
THBL, 777 4y 7BEEEEIZ X11 Window & A7 L DML Z B 0ERH 5. hER
T - bR,

6. BT FIILOTRFOFEGHFIZFAEL.

BELTAED L D5 100 FTORDOHZRDZ 707507 2 C SHICESHMITAHL).

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

main();
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C BB “1 225 100 T TORDOHIZRD 2 T 077 L7,

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

return(0) ;

EHOZEFEETHIL &)

1. C i TlE main() BIED 5 BNE U £ 2 DT, Asir flllcH > 72 main(); £\ main B
BOWOHLIZ CIRTIZHIBRE LTV 5. #include <stdio.h> FFEITINBLTIEZA\.
COXDERDFHIZZDHDOL RNV ZBZ 5D TEHET 203, C D707 7 LITIFBNT LI
BROEWBITRVEREZTEIY).

2. BECPBEBII TN TT =IOV TOEEPLE. S 13 double B E LTHEHET 2. JHUFH
BRI OO TH 5. K 1d int B L LTEHE T 5. int 1345 (integer) B & K IXN 5 03H
BRMTDIEEDM Z 5 DA TH 5. W 32 bit (4 byte) D 2 HEEZIINT 225 int BlOEH T
HD. Asit DTV T T L7756 106 100 FTHOMNZIFTHL, 1226 100000000000000000000
FTCOMBEAL 70 LTEETELDY, 20 C FEOT 0 I53LTIEIDLE) RKE
WEEHDOANFIEL (FHETE R, C Fi8D int B unsigned int BUIEELCTIE % CdE
4 byte DREZI DT —F DIGANGEIK L BE L TBL OPIEL WHfETH S, (%8 char B
unsinged char BISLF (character) DMITIE 7 <, 1 byte DR E I DT — ¥ OIEHNGEEL & B
fRLTESDVBIELWEETH 5.) hE C S TREBL N LT 5100 2 DEHITH
20, ZOHITIE Asir D & ) ITKRLFOELEAZMM L 72, main (& int BZ2RETRED IR
TWB3DT, £ DH AT return(0); ZHEREICENTE L.

3. FHAIAABIBULBE B AWDINEL. 72 & 213 asir @ print BAEUCHIET 2 C DFLAIAABIEL
I¥ printf TH 3. Asir DFEHZAED L 1 CITF R\, AR T2HNT 2 «
HWLIZEALLY EwIdbiFiciz ey, printf ("%1£f\n",8); D "%1f\n" D
(& printf @ 2 FHDEIEIL double BTH Y ( %1f ), Znziih Ll b L, ZKTLAI WV
(\n ) EWVIEKRTHS. &k int MOLIEZ 10EBTRRT LI %d z2fE). 16 EEK
TERTLHITE %x Z2fi). ZoOXH)ITHNERD 20 BET 205035 508, C Tl
asir & D EOMPCUHERITE 5.

QETHM L2k )T, C BED 705 LIF emacs HFDT XA MZTF 4 ¥ TERT 3. 7741
HDORRBIZIZDT ¢ EVWIHIBETZEDTE. ZOHIEE test.c EVIKHTD 7 7 4 WITHIFEL T
HEI. AV (C Bl SEWEENDZER) 132 2 VD6 cc (7213 gec) a7V FTE IR
I, BRI NTEWEED 7 7 A VOLRTNZ a.out 7425, THEFETT BT /a.out EANT S,
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cc test.c

./a.out

1s -1 20T, 77 ANDBIELLEHEINTVED? 77 A AVDBEEL TV EpF 2y 7T
2HEESITLS.

ANN7a 7707 =03H5E, cc ARV FPRDEIRLI7—%2MNT 5.

$ cc test.c
test.c: In function ’main’:

test.c:3: error: ’doulbe’ undeclared (first use in this function)

VRN

A7 7ANVEBTDOEED.

#include <stdio.h>
int main() {
doulbe S;
int K;
VNS

test.c:3: error D 3 X 3THDMEIZZ I —3H 3 &L, DEWTH 5. 72 LI double & F
NZEEIZAT,doulbe EARNVIAZ LTS,

Dl EA7- X9z C Bl BEf 22T T 2D, asitr L2 LTED Y 2% C FiER
BOHEEL kv, L2 LAaDs, CFiEo Lok, il s ) ER K14 ¥, fidke 14>
Y HEOHEBEDP B DB NEZNELET L. INox ELA LR 212, BWEEZIRL, h—=
N Ny F—DOK“Tur 7 v IEiEC #0 > DRI 205035 5.

24.2 BAFOD7OJ5L% C E8BTECE?
24.2.1 BREUTES

print(2°7);
print(deval(2~(1/2)));

REFFELAFKPHE IR VDT, EDHAT 2T 1EHES DD, FHIREZRD 2 BI%UZ sqrt.
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#include <stdio.h>
#include <math.h>
int main() {

printf ("%41f\n",sqrt(2));

return(0) ;

asir Tt %a Cprintf 227223 C TR T - RHICALE L DZESLENH 2. XY
ZELoTEL L,

1. %d int Y, char % 10 #EETEIR.
2. %x int B, char B % 16 HEHTHRIR.
3. %1f double BZ /N E L THRIR.

sqrt A9 7203V 54U -In A Tv 3y BEEED 54 75U 2 Y v 7 (A0 7025
LISHEE) T2) BB LR 2. EDT7 74 0V% test.c BAANTHRELLET S L,

gcc test.c -1m

24.2.2 BEHER

def twotimes(N) {
S = 2x%N;
return(S)

}

print (twotimes(5));

C SRbiiE

#include <stdio.h>
int twotimes(int n) {
int s;
s = 2%n;
return(s);
}
int main() {
printf ("%d\n",twotimes(5));

return(0) ;
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24.2.3 NewtonEklic &k 2 FAHIBDEHE

A= 2.0;

X = A;

for (I=0; I<5; I++) {
Y=(X+A/X)/2;
print(Y);

#include <stdio.h>
int main() {
double a;
double x;
double y;
int 1i;
a = 2.0;
X = a;
for (i=0; i<5; i++) {
y=(x+a/x)/2;
printf ("%1f\n",y);
X=y;
}

return(0);

24.2.4 HZEH#E<

asir-book F® glib.c # %7 v u— F§iuL, #AMD graphic B#HOBBOHEZ 5. 2L,
FRED T ELEF TR,

X Window ZFIHT 2 DT & Z21E test.c MR L7077 L B6RDEHICavy 4 LT
LINEDH B .
BIEDH DT\ unix

cc -I/usr/X11R6/include -L/usr/X11R6/1ib -1x11 +test.c

Mac D%5HE

cc -I/opt/X11/include -L/opt/X11/1ib -1x11 test.c
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asir IMZH#i< 7027 J 4 circle.rr

=IhH
[Shi=]

A

import ("glib3.rr");
def circle(X,Y,R,Color) {

E =0.2;

for (T=0; T<deval(2x@pi); T = T+E) {
Px = X+deval (R*cos(T));

Py = Y+deval (R*sin(T));

Qx = X+deval(R*cos(T+E));

Qy = Y+deval(R*sin(T+E));
glib_line(Px,Py,Qx,Qy | color=Color);
}
glib_flush();

}
Glib_math_coordinate=1;
glib_window(-1,-1,1,1);
glib_clear();
CC = 0xf£0000;
for (P = 0.4; P<0.5; P = P+0.01) {
circle(0,0,P,CC);
CC = random()%0x1000000;

MzHi< 7r 77 A circle.c
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/%
gc
*/
#i
#i

vo

}

in

¢ -I/opt/X11/include -L/opt/X11/1ib circle.c -1x11 -1m

nclude "glib.c"
nclude <math.h>
id circle(double X,double Y,double R) {
double E;
double T;
double Px;
double Py;
double Qx;
double Qy;
E =0.2;
for (T=0; T<2%3.14; T = T+E) {
Px = X+R*cos(T);
Py = Y+R#sin(T);
Qx = X+R*cos(T+E);
Qy Y+R*sin(T+E) ;
glib_line(Px,Py,Qx,Qy);
}
glib_flush();

t main() {
double P;
/* Glib_math_coordinate=1; F7X{F> Tk */
glib_window(-1,-1,1,1);
glib_clear();
for (P = 0.4; P<0.5; P = P+0.01) {
circle(0,0,P);
¥
getchar(); /¥ TNZVLNTELLRWVEMHANT CIHA 5. enter THRT */

return(0);

3

. getchar O FEHEAT (F—HF—F) X ) —XFAN 2O enter ¥ —Z2 9 FTRDOM

LI F 7w,

. sin, cos #ffi9 L FlZlE math.h ZA V7V —FT 5. ZOHFIZ sin ® cos DRTT—F 1

BOEEVPIENCTHS. £ -1n FEABEBD 74 75 BWEO 7 74 V) DY v 7 (H
TDTVTTHHEET B I L) RIS

void |fHZ R 72\ B
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24.3 EcHIDB

FEENLTR.

24.4  int, char 9ATIE mod FHE

char ! unsigned char MDZETIFR LE, 51 28, HIF R (B%) mod 0x100 THIHEIZELT
IND. B x I LTunsigned 30V TS, WEWEEDEVIL, WAWEHED, T2 E Z
¥ printf ("%d",x); DHNIDOECOHEZFIE LTHHL X 9. unsigned 2320 T AWVERSIR,
T—% % 2R E UCTHGE, & L bit (R AT 28 1 o0 E LTHIT 5. x 12 0xff 23
I NTE8G, -1, Oxfe DY -2, 0xfd DEA -3, ... ELTHNTS. CZokHicdsre, 2L
713 0xff+0x1 = 0 mod 0x100, Oxfe4+0x2 = 0 mod 0x100, 0xfd+0x3 = 0 mod 0x100, & 7 % DT,
INSOBICEADED 7V %2 IE5 I ENTELIRTH 5.

int M, unsigned int MOEHK TR LE, 51 EH, #IIHEIZ (8F) mod 0x100000000 TR A
BITEND. P A x I L CTunsigned 2320V TWAEE, WRWEAEDEWIE, WANWALH LD,
7o & 218 printf ("%1d", (long) x); DHNDBEDEEEZHIE L THHL X 9. %unsigned 23D
WTWLRWIEGER, 7—F % 25 LTRSS, & B0 bit (& BT 25 1 oo fe LTl
HF 2. x 12 OxFEEE A X 40T 2854y, -1, Oxfiffiffe DEIA -2, OxFEFd O -3, .. & LCH
N2, ZOX)RADBOERITIELR (2 D) MiBEI L X8, char DG EFRIC Z S DR
AOBD7 ) 235 ENTES. MBERBICKD 2O 0 25 LEMABIRE & 5. #likEk
BIZHEN TR AL, FIC unsigned 227 T 707 7 42H L OBETITHTH S.

printf TY%u 23 & (2D) MBI E AL IV ] 0EE, Ix 2V 5% L 1 ORBEEELL
AL IR 16 ERE L TERDONEZINITES.

24.5 E%: Risa/Asir ZOJ39¥DHD X Window 7OT S
LAFT

X window %l 94U, C BRETY 7 7k E%2FH T 5. glib.c & X window BHEH OB % v
TZHE L T2, 7’027 AOBROFHEM MR C SiED HRBERE O BRI NIE 2 DT, 22
TIRHIZEAEDT T ENG L LTHAT 22 E L LS. K245 38251 7077 2061 ThH 5.

WML EEHET ZZDFEFNG L LTHAL X 9. XCreateSimpleWindow D5|HDH D 400,

400 1FZNZ 4 Window @ X /51, Y JiMDKESITH%. XDrawPoint(Glib_d,Glib_w,Glib_gc, x, y)

JERE x,y (int THZ 5) ICM%E ) DB$TH %. XFlush F asir D glib flush HUDBETH 5.
X Window ZFIHT 2546 CBHEDY — A3 —FDA Vv A )VIERDLHICEIR).
FOED S DT\ unix

cc -I/usr/X11R6/include -L/usr/X11R6/1ib -1x11 test.c

Mac D

L(int #IA% 16bit, 64bit D C 234 7 b H 5. sizeof (int) THHL AT LD int DREIZMB I LV TE 3.
21d 1351%% long (int) I (GE% 64bit) ICZHAL TH 6 2 OWBEBL L A% L THA

(28



24.5. £%: Risa/Asir 707 72 D7:®® X Window 7’0 77 4 A

255

#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;

/x WL DIy, */

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) ;

/x WItEbLH %/

for (x=0; x < 400; x++) {
XDrawPoint (Glib_d,Glib_w,Glib_gc,x,x);
}

XFlush(Glib_d);
sleep(100);  /* fETHIEE CORFL K =/

/* FETEL *+/
XCloseDisplay(Glib_d);

24.1: X11 Window 7B 77 2 v 7 (o-g.c)

cc -I/opt/X11/include -L/opt/X11/1ib -1x11 test.c




256 %524 % Risa/Asir

TarsentkHdo C

S AM

def osci() {
X1 = 0.5; X2

0.501; A=0.5;

Dt = 0.07; T
while (T<50) {

0;

X3 = 2*X2-X1+Dt*Dt*(eval (sin(A*T))-X2);

print ([T,X1]1);
T=T+Dt;
X1=X2; X2=X3;

3

osci();
end$

O L% CEECEZETERDEIICKES. 774 V4% oscillator.c

HI5bDET 5.

& LT

#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=%1f, X1=%1f\n",T,X1);
T=T+Dt;
X1=X2,; X2=X3;

sin BBZFIBHZ LS4 VIZRD X I I2FTS.

cc oscillator.c -1m

PLEOBITE, B ¢ & BB y(t) DIEEBTE LCER L. OV 72 ERT 27075 4

D Asir fRIZK 245 DX H Ik 5.
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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$

24.2: fE#D 75 74K (asir . oscillator.rr)

MDD 7S5 7%2FRT270 7560 CEERIIK 245 DE 51k 5.
BERpIRE

1. FEFH TRV,
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%24 % Risa/Asir 707 7<D7%dHD C

=IhH
[Shi=]

A

#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,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);

/%
X1

Dt

{{d"2} \over {dt"2}} y + y = \sin(at) */

0.5; X2 0.501; A=0.5;

= 0.07; T = 0;

while (T<50) {

}

X3 = 2xX2-X1+Dt*Dt*(sin(A*T)-X2);
printf ("T=)1f, X1=Y/1f\n",T,X1);

= 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);

24.3: fgD 77 7R (C, X11 k.

oscillator-g.
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P28 ALNEXFIONE, XFI—K
(C S&&hR)

25.1 XFI—K
25.1.1 FAXAF—3—K

TR EDEHITLT 23R E LTRET 20103, BERO SN TWE. 7L 7 7Ry FIOw
TRE7AF—a—FPEHEL LTOrb T3, 7AXF—a— TR 7y b2HLCa—F%
FHT 2. ROXBZORMIGETH 5. (16 EBUZOWTIF 38EZ2 R X))

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 79y
3a : ba Z Ta z
3b 5 [ A



260 Bosi A ESCTFHIOMIE 7 a—F (C i)

3¢ < 5¢  \ 7c |
3d = 5d ] 7d
3e > be - Te
3f v 5f 7f

20H 23221, 20H A i3Hlf o — R EFEIEN T W3, 72 & 213, unix T3 0AH 25872 £ T DI
flibnTws, filffla— FOEEIZ OS Ik >TZ &% %. MSDOS % Windows Ti¥ 0DH, 0AH
D 2 3L FWATERFET 7 HIZ, Macintosh Tld 0DH 2’B T2 R T DICFIHSI N T3,

RISE 25.1 (05) RKOXEETAF—a—FTETELEI %5552

Do not cry over the spilt milk.
FIRE 25.2 (05) R EALLEN?

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 FEFIA—K& 1S02022

BFIZOWTIE, JIS a—F, 7 FJISa—F, EUC 2= F2EPH L. (RLDOKEILHELT
NoF L LIS Bk H 5. KREZ AN T JIS OREE offfFzA ALY, ) JIS a—
F, EUC 22— Fix EENZ a2 — FROBFITH %, 1SO-2022 IHEHLL T 5.

7 b JIS 2 — Fli& MSDOS 78—V F )L a v Ea—% % Windows ¥ >, Macintosh 7% & CJA <
FAINTH 22, ZOEGHIZ  OFEMNRET 2 EORNEZEZ THREIINTES T, 728
ETIEHEDAAI N VBTG A+ HHEEICH X T\ 72 1980 LEUIR © DIRFRIR T
ZOEDoTEY, ROHTAKLE SICIIHKE L TitZ 9 28 13w 2w, L v ) iFiib H-o
T BURCOEEIN 22 R E % % 72 C, JIS X0208 fiffEsE 1 T > 7 b JIS a—F2BELT\»3,
L L %255 Web 77 7 EDXFALII RO —FIZ> 7 F JIS a— FWAEF->TL Eok T &I
b—HWBH 5. > 7 b JIS ZWHERICEET T, Unicode X—2Z D UTF8 ZF[HL &9 &9 DR
DA TH A9

TIREREN 2 72— FEKTH 2, ISO 2022 12 oWTHHICHII L X 9. ISO-2022 122w TH
L < [1] 22, 1S0-2022 (BE5ERK) <l 21H 26 7EH % GL i, A1H %6 FEH % GR %
e X5 1S0-2022 T, IBH 26 lBEL AT — 7 —r v AL Xidhsa—F2HWT, GL &
XU GR HIICKEICBWTEEO N a—FxIE D21 5. a— FoiR i1z Go, G1, G2,
G3 £ ) PRI AR D M Z R L TE 249 2 EICh>TW 3T I TRksNE L, [1]
s

72 & z1%, 1BH, 2DH, 42H, 1BH, 7EH 7% 2 T A7 — 7> —/r ' A%, ISO 8859-2 (ififi ISO Latin-
2) % GREIICIZD DT K L WIHHERTH S, 72 & 21, F 6 1% ISO 8859-2 Tlf F6H %% a—
FzbhHTonTwa. fle LTHhiTB L,

1BH, 2DH, 42H, 1BH, 7EH, (ISO 8859-2 % GR ~) F6H, F6H, F6H ( 6 733 )
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X 63 ORERT S,

ISO 2022-JP Tl&, GL 21 (G0 Z#&H L T) JIS X0208 R —<FF 37 A ¥ —3CF, 720k
JIS X 0208 DT 2 — F (73 FFhR, 83 fFEA EH D) 22 A7 — 7> —r Y ATUIE 2 12 13 6 2R
T3, k213

1BH, 24H, 42H (JIS X 0208 83 4Efi~), 31H, 39H (&%), 1BH, 28H, 42H (7 A ¥ —2— F~), 41H,
420, 43H

13 B ABC” LW XTI ER S,

HAZE EUC 2—FiZ GL IZ 7AF¥F—a—F%, GR (T JIS X0208 T a— F&2HICLUNE L%
REED 2 — FTH 2. GR IT JIS X0208 % X U7 L 84121, JIS0208 g Bty b % 112§
%, L3>, Y ABC” % HARE EUC a—FTRT &,

B1H, B9H (JE), 41H, 42H, 43H

&% EBE 31H 1 2 EECTIE, 0011 0001 DT, & B E Y F &2 11235 &, 1011 0001 &7 D),
16 #E%¥ ik B1H ThHh 5.

HAFE EUC 2= FidHv» mix FOavyEa—2TEbIcfibnTwiza— R Thh (BfET
& UTF8 28—f&1Y), BEFIZ2 N4 F2FE D 16y b2HHLTERETS. 2 TIEEUC a—F
RO—B%EHT 5.

blal Bf bla3 FE blad # blas I
bla6 4i bla7 F bla8 5 bla9 H
blaa 3 blab W blac I blad #§
blae % blaf T bibo fiff blb1 H
bib2 i Dbib3 ME bibs W bpibs B
bib6 i bib7 8 bib8 . bib9 &
biba i bibb N bibc F blbd &

JIS BiFa—Fix 154 FH 21H 25 7TEH £, 254 FH 21H 25 TEH % Co#i %8 <
I—FRTH 2. HEEEFHATEZLURDN=Y FILa Y Ea—F T, XFIFTNT 14 P TH
BHLTED, AIH 2»6 DFH OHiFHICA S A F2H D L TTHH L2, 2O AT L EAHEEZ 7S
LS, HTERZD XIICLDD, 7 b JIS ETa—FTh 3. JIS T a— FOHifH% 1 N
A FH 81H 75 9FH. 2 /N4 + H 40H »*5 FCH D#fiifl, 8 X * 1 4 +H E0H 2*5 EFH. 2 N
4 +H 40H 2> 5 FCH Ofif, ~d 2 KA TE L 72— FRICK->TWw3. 7 & 213X % (3139H) &
27 b JIS #EFa— Rl 8958H & 75 5. EEEDEHHIAIZ 12O WwTIE google T “> 7 b JIS”
ZX—7—FIZLTIRTHS E LW,

UTFS Z 7 A¥—a—FiZZ0FF, HFa—FaElx 2 34 b, £721F 3 34 MIE#L TEB
L7 TH 5.

0xxxXXXX
110yyyyx 10xxxxxX
1110yyyy 10yxxxxx  10xxxXXXX

BAIORBUTEZ Toit DT — 8 2RBITE 2, 2HHOERBTEIF 11 bit DT —F 2 RBITE %, 3%
HoORBJTEIX 16 bit DT —F 2 RKBITE 2, FHEED 2 — FRIZDOW T google T “UTF]” % ¥ —
7= FIZLTHRNTHAS L L, 2L 21E 8 (3139H) (X UTFS TiZ E58EA9 (11100101 10001110
10101001) &% %.
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JIS 22— I, shift JIS 2—F, HAGE EUC 2—F, UTFS [Ho&s 824k 7u /7468 LT,
unix Tl nkf 2 ED 7T T 70035 5.

FIRE 25.3 (05) ROXE%X 1S0-2022-jp BLX 7 FJIS a—FIZABLAI W,

T2 RIZRATODIEDINDZ T 5. Basho fE.

EUC (Extended Unix Coding system) ZX 205037,

ada2 ada4 ada6 a4a8 adaa 200a
H w9 2B
ad4ab ad4ad adaf ad4bl a4b3 200a
» o < Z
a4bb ad4b7 a4b9 adbb adbd 200a
S L ¥ ¥ =
a4bf adcl adc4 ad4c6 a4c8 200a
- v o T ¢t
adca adcb adcc adcd adce 200a
S - U AU
ad4cf a4d2 a4db5 a4d8 a4db 200a
(= [0 S ~ 1%

adde ad4df ade0 adel ade2 200a
¥ A2 v ®» P
ade4d adad ade6 a4a8 a4e8 200a
v w 2 X
ad4e9 adea adeb adec aded 200a
5 b 353 n A
adef ada4d adab a4a8 adaa 200a
L w9 2B
a4f3 alab ala3 0Oala

SJIS (Shifted JIS Code) IZL B0V 6W37%.

82a0 82a2 82a4 82a6 82a8 200a
H w9 2B
82a9 82ab 82ad 82af 82bl 200a
» o < Z
82b3 82b5 82b7 82b9 82bb 200a
S L ¥ ¥ =
82bd 82bf 82c2 82c4 82c6 200a
5 O T &
82c8 82c9 82ca 82cb 82cc 200a
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ZAS Iz b2y e\ D

82cd 82d0 82d3 82d6 82d9 200a
(= [6) BN ~N [E3

82dc 82dd 82de 82df 82e0 200a
¥ A T ¥ s
2e2 82a2 82e4 82a6 82e6 200a
owoow 2 X
82e7 82e8 82e9 82ea 82eb 200a
5 b 35 n 3
82ed 82a2 82a4 82a6 82a8 200a
b w9z B
82f1 814a 8142 0Oala
AT

25.1.3 ZANXFE¥EE

Emacs ZEDIZT A4 Y T12ZDEEFANLEGELE, 1 Z AN LTH EDRETERRL TTT
{3 1 TCRERZIEDDLDLETHAI»?

1 1
b, w0 1 23 A0 1, %BE&5D 1 Befo 1 Ths.

[RE 25.4 AD 1, BED 1 2D 1 %2 Emacs TAN L TAT, Emacs D ETAH—YV L%
LTS E, HBEL TR A=Y LDOREIPEMEPATRRLZZEE2Z L2 X, $8AD
LIFEAD 1 D 250X FiRE D L& Lo L. Windows D& X €k (notepad) 7 £ DT
FAMZT A Y 2HVB LHEDPD B I ENRTEBZD, V=70V 7 FOEEIEIXFEDT7 4~ bOFTH
A VTR E £ 2 DT, DO 2 5 I3RS 2w,

FAD 1 E2AD 1 IEIERIXFTHY, WET X Fa—FIEPA 1IN LTI 7TAF—a—
Fo 31H, 4 1121 JIS 5 a— Fo 23H 31H SWE L Tw3. &%, 23H 31H 13 EUC 2—F
Tl A3H B1H, Shift JIS 2 — F ik 82H 50H TH 5. 7 AF—a— FRICH 2 W7 % { DF
LA IS T 2 XFOLMARDY JIS T a— FICEEL Tw3. ThHIENIET 57 A ¥ —3F
EWFZLRD25DTHDL. LEd>TlEzIE, EFA—)I7 FL A hoge@math.kobe-u.ac.jp %
X FCTChoge@math, kobe—u., ac, jp&#HEILETFLAZI—IZR3L, 70
77 0L F T ELBLAATT =TS, ZBHXFICHEMZEN (7 A% —3— Fd 20H)
L2 (JIS 2— Fo 21H 21H) & h R4 + 7 7V ORI 5.

JIS X0201 HMEEFHAD L Fa— FOHATH 2. LR FIRICHIET 2 HIE 7 AF—a—F LIEiF
Ff—TdH 253, TAF—a—Fo \ » JIS X0201 TlF ¥ fi5ich>Tw5. C il TeX OHB
HOFHLDDINLT,\ & Y MADOHEEZSTVBHLDIEZDENTHS.

25.2 T7FAILDYVT

7 7AMET A A7 DRI E N TR 1AL b T =5 ORIt EFNC 4RI 2D 72 b DTH
3. 70750 MET—70E, 5, HRIEZTRTLIANL b F—F0—RILWEFITHYH, 77



264 H25 7 A ESCFIIDBL, 7 a—F (C Fiabihi)

ANELTHMNEING. CEHEZHVE ENAL MIELTD7 74 VO ZEHICITR 9 Z L H3A]
BThs. T CEEPO77ANEZRIBEEEZHNALTCLLY).

Bi%( fopen(), fgetc (), fclose(), fputc() ZMHWV 5 L 7 7 A VW DGHAEENTES. 774
lZE 7 open (O 6X) LTH6, GtEAR\VEWITARV. open LT, 207 74 Lzl T 2 itk
JH7” FL A (ZOEKIF CFHBOAKN LS ET 2 A LX) 20 3003, B fopen (name ,mode) TH
5. ROEDOMRIE FILE * TH 5. 7 7 A Vil (file descriptor) & PSS name 12137 74 V44 %
XFHNE LTHZ 5. mode 12137 7 A WAL ITFIURTERA X &5, BiMAte 1213 72 L D DFEE %2 T
FIcFEHL . 72 & Z1F fopen("test.txt","w") 137 7 A )L test.txt ZH L {MERT . b LT TIK
[J CAHTD 7 74 V3H > T ZIUITHE S WHBUMERI NS, 72L 213 fopen("test.txt","r")
E7 7 4L test.txt ZHAAARDTOIFHL. ZDT7 7 ANV ELT—IThD. 7 74 VISH
EL 7278 & open IR % &, 0 (NULL) 2R .

BI%L fgetc(fp) BHEEI N7 7 A VG F fp KD 1 N1 FaiAiALr. PI% fclose(fp) T
77 ANVEHLC S, 774 NVADFEEIAAIZ fputc(c,fp) BB TE IR . B c It TFa—F%
WET 5. gets D7 7 £ WVID, fgets TH 5. fgets(s,limit,fp) T7 7 A Nkl fp X
D char BIDRFIS s ~NA Mo ZGEARAL. 727210 limit /N4 P 2B TIERAE .

RDOTA7 TN dump.c 37 7ANDHFEEZNAL FT—=FDINE LTEKRT L7077 LTH5.
N ALY R PNl v B A VN AN vl = B A VD AT BN ) B S R v B/ VA o ARV A
Z DIEERZFARS Z L DRETH 5.

#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);

7 7 A NANDOEZAARZBE fpute TITH . KD 7077 Lid AB (gl WfT) 23&FE0 N7 7
ANERERT D, 7 —PHITEEL Th 5.
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#include <stdio.h>

int main() {
FILE *fp;
fp = fopen("test2.txt","w");
fputc(0x41,fp);
fputc(0x42,fp);
fputc(Oxa,fp);
fclose(fp);

77 ANENA P A RDEDINTH DD, TDXHI %7077 LTRDOINDG 7 7 4 VEEKT
R

FC0L) B0 Lt LCT =Y 2ZHRICMLT 27077 0 %2F T 5. IcL 213X
DTRTFTHIET7 74N dump.c 27 74 ) t.txt NAE—=FT3Z37 0753 LTHL. 2w r I
LEEETHET =Y ZHBICM LT 27077 028 T 5. L2 I3EA22HRVTrsaE—
ERAVA VA NN+ AN SN

#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);

BIRE 25.1 77 A )V dump.c DY ¥ T& LS5 TAHEI O,

AANBl 25.1

gcc dump.c
./a.out
774 dump.c % 16 HEBSITHIR.
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23 69 6e 63 6¢c 75 64 65

2e 68 3e a a 6d 61 69

20 46 49 4c 45 20 2a 66

74 20 63 3 a a 20 20
DU g

=3h

25 E A ECFIONPE X ra—F (C S5

20
6e
70
66

3c
28
3b
70

73 74 64 69 6f
29 20 7b a 20
a 20 20 69 6e
20 3d 20 66 6f

)

23 13 #,69 1X i, 6e lX n, ..., 20 1ZZ2H 0a I3BUTTHS. TAF—a—FREREXRTH 5 VL0,

25.3 AHABEH

SECHEEAN LD F =8 (N4 M) ZHAAL DI gets % 2 BEEHAEL T 2.

FIAATZNA % BT 5121F sscanf 2V 5. 2L 2, F—F—FH»5

2
WL

FRBAAE

BFED 2152 8R L, $LHAAALLENL M2 16 BECTERT 27077013 TFDOL 51k 5.

#include <stdio.h>
main() {
char s[100];
int 1i;
int a;
gets(s);
for (i=0; s[i] !'= 0; i++)
printf("%x ",s[il);
printf ("\n");

sscanf (s,"%d",&a) ;
printf("%d times 2 is J%d\n",

a, 2*a);

25.4 NFDMNIE%E T SR

strcpy, strcat, strlen 2 . v =2 7V CHIHTEZ AN K.

¥—AR— FXOBERAZNIAL M (2D
B30T a3 — RO S L7 3CF1) 13 char Y
(1A b TF—2%) DEH s 1T gets BABCTH
ENd. A MDD ) R T DIREIC
0 HBIMICAIME NS, &zi1F 121 EA
7195 &, s[01=0x31, s[1]1=0x32, s [2]1=0x31,
s[3]1=0 &7 %. sscanf 13T s 226 8T
LrGAMNLEETH L. ZDBEI3Yd T
BICEHL T3, ga 38 a D7 FL A (K
L VF)ThHDD, TNDFEL OHIHIEAEFET
305 %, C Fib0#EFEEZ 2|,

fIRE 25.5 RO 707 J LD Y K. (¥, char * OEKROHRE.)

#include <stdio.h>
main() {
char * si;
char * s2;
sl = "hello";
strcpy(s2,s1);
printf ("%s\n",s2);
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25.5 EBEXRODMIE

ﬁ:ﬁ% 6:

WM 7 7 ANEREALT, ZNRED LI ICT7 74N E LTHEMNI N TV 2 D0 dump. ¢ TR K. 7
FALTZ77A4N R A=ND7 74N (FIifha—R), 4 ¥ FDEKRT 2 BMP 7 7 A4 L (Hiffka—
2).

W 7 (e
O—<F PREMREPE IR 7007 L a2 ERYE X,



268 25 E A ESCFHNDMPE 7 a—F (C Fihk)

Risa/Asir FUJL ¥¥ 7Y —: N—F7 4 A7 (Harddisks). KEWHIETAZ by FarvEa—%
H,/NSWwild7y 7y 77area—3H.
TEARZ 7ANBANA—=F T4 A7 a—FzHuTEfshTtns.
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FEERE

[1] ZRizE—, LRFEF, X7 a3 — FOME s EER kR, 1999.
RO F a2 — Rz oW ToOHE. 1S0-2022 IOV TEHLLIZZDARZ A L.

[2] B.W.Kernighan, D.M.Ritchie, C Programming Language (2nd Edition), Prentice Hall, 1988.
HAREA: 7079 < v 755 C (5 2 1), 637 il
7077 IV UE#H C Db o & SEAWDOREBALSHR. RN EXZ 27 —TbdHD. 20D
ATEIFIERPIEE & HITTFINNBED fEFE L T 5.

Risa/Asir (& C O3k EPI73GET 70 77 L% Gl § 5. Maple > Mathematica 7 & D¥E
WL 2T L 3MEOFIE TR 77 A25B L 5w EwiT v, FRICEP L BRI 5.
ZAUTHEL L T, Risa/Asir 13 C % Java 2H1> T2 A, 7077 003#H 5. £/, C %
Java ZHI5 2 WAL, fHIC 7 8 77 L0370 2 Risa/Asir THE L T2 5, C % Java 25
2% EEEPRNTH ST






271

F2608E HETFAI, B771ILOER (C

E5ER)

W7 740V, F7 741V % C SETERLTALI. 774 NDBNAL b3 A4 ZOBDIITH 5,
HEBIC E o TIHMBBTH D, T EEMETZ2ONHETH .

26.1 BMPER7 71
24t 7 — (LT ZOHAEDAREZEZ %) D BMP R 7 7 4 Wik, 1 Fv % 3byte TERELT 5.

[BlG[R]

B I% blue DI % 1byte T, G I green DI I % lbyte T, R IZHR DI I % 1 byte TET. TR
T 0 DEEIE, B, IXToxft EAIEA, £ 218

| 0xff | 0x00 | 0x00 |

RHHERD. BMPH{R7 7 A VTR ZOBARDOT =¥ B MA TS, s LTEILTSE
B TOITELSD Ny bE, “HRHTOE»SD Py M, . & (B CRI%ZE» CHLH) RS
IEDL. Oy M(E7RVE) D, n TH B, 3n 284 DFFETRFIUR, 4 DFEHERLET
DAL+ 2T F =7 THOTEL (padding & &) EWVIHIDLPR I LWHAINSH S, 7L A
W2 Fy FX2Fy b (2x2) DHIR7 7 AV EEZ DL, 3x2=6THLIDT, 24 bDITIF—
YD TE L DBEDLD 2. BARNICIZEBR T — % 2 RO TIKINT 3

BO|GO|RO| BlL|Gl|Rl|*]|*
B2 | G2 | R2| B3| G3 | R3 | *|*

ITHRTIF—STHY, BH, G R MR T TR0 B0 O ot iIET 5.

3

BMP 7 7 4 Mid\» 30 A RIEAD S 248, 2 2ol iz

bitpmap info header(54bytes)
Wi 7 —%

Th 5.
info header OB F 72\ >TZ4\>. Wikipedia, windows bitmap, bitpmap info header .
SC, D LEOFBEAGRD D 122 Fy b X2 Fy FOMER7 7 A )V mypic.bmp ZEKT 2 71 s
7 L mypic3.c ZfANT 5.
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#include <stdio.h>
#define N 16
int main() {

FILE *fp2;

int i;

unsigned char h[54+N]=

{0x42,0x4d,

0x46,0%0,0%0,0x0, /* 7 7 A NDKEE . N TG U Tithi=54+N*/

0x0,0x0,0x0,0x0,

0x36,0x0,0x0,0x0,

0x28,0x0,0x0,0x0,

0x2,0x0,0x0,0x0, /% BAOE 7w )VE, BTNy Fh? N BT TEE «/

0x2,0x0,0x0,0x0, /* MEDE 7 LNVE, MMy Fhe N IEU TEHE */

0x1,0x0,

0x18,0x0,

0x0,0x0,0x0,0x0,

0x10,0x0,0x0,0x0, /* HEHITDT—F %A X. N OfF. */

0x13,0xb,0x0,0x0,

0x13,0xb,0x0,0x0,

0x0,0x0,0x0,0x0,

0x0,0x0,0x0,0x0%};

fp2 = fopen("mypic.bmp","w");

for (i=b4; i<b4+N; i++) h[i] = 0;

h[54] = Oxff; h[55] = Oxff; h[56] = Oxff;

for (i=0; i<b4+N; i++) fputc(h[i],fp2);

fclose(fp2);

return(0) ;
}
/%
BMP format ¢ http://ja.wikipedia.org/wiki/Windows_bitmap

BITMAPINFOHEADER
*/

mypic3.c & I VA )b, EITT 51T,

cc mypic3.c

./a.out

1s -1 av Y FCT7 7ANV—BEZ2MRT 5 L, 774V mypic.bmp DMERI LTV 2. 7L 7 )y
73200 EERMAE Y 7 P 2 OIUIER L iR E A2 2 ENTEL. JERT S L, AT
HTZ ORI 26.1, ED & 9 BMHRTH 5 Z EBHERTE L7259 . RIS

h[57] = Oxff; h[58] = 0x00; h[59] = 0x00;
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ET—YEREETLE ATHE (B) TZOMMBROM 26.1, 1D &k I RHERTH 5 2 LR TE
5759, 20X T0 s e EHLTHREZRS ZLICE>TBMP 774 VD7 4 —< v
(BRX) OHEZHED K. WHR7 7 A VDF A RZLHY 2 2 LITHPRRL TH 5170,

26.1: genpic.c THEK L 7 H/{R

7 ¥ unsinged char a[10] %% 10 D unsinged char DELSI (D F D 10 bytes D X E Y 4H
) 2R, &) BT, FEIlZ w2 oNEZ ML TE 5. 72 & 21T,

unsigned char a[10]={0x01, 0x02};

&ETHUR, 10 bytes D X € ) FHIRDER S 4, I D 2 bytes (& 0x01, 0x02 % % T —F D3EHEZAF N
%. h[54] = Oxff DEIKIZ asir D vector DT —F DT =Y DEZAARLEHLTHS. 2F D
Al 54 FHOBEFEZ Oxff £$2, LVIEKRTH 5.

PN Tu T T LD genpich.c MDY 7 2 )V PIXEL 2 H T % £, HEIIYIZ bitmap info
header DINA%ZFHH L CTIE L\ ii% header IZFRET 5.

26.2 HI77A1I

B ZF TR,

#include <stdio.h>

int myset(unsigned char s[]) {

int a;

s[0] = 0x41;
s[1] = 0x42;
s[2] = 0x0;
a=10;
return(0) ;

}
int main() {
unsigned char s[10];
int a;
a=2;
myset (s) ;

printf ("a=¥d, s=¥%s\n",a,s);
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genwav4b.c

EE0)

/* gcc genwavdb.c -lm */
#include <stdio.h>
#include <math.h>
/* 5 B */
#define SIZE (4%44100%5)
int setL(double hertz,unsigned char datal[],int level,int from,int length);

int main() {
FILE *fp2;
char h[44]1={0x52,0x49,0x46,0x46, //RIFF
0x84,0x56,0x8,0x0, /] 77 ANDY AL R-8 *xx
0x57,0x41,0x56,0x45, //WAVE
0x66,0x6d,0x74,0x20, //fmt

0x10,0x0,0x0,0x0, // linear PCM

0x1,0x0, // linear PCM

0x2,0x0, // stereo

0x44,0xac,0x0,0x0, // sampling rate Oxac44=44100
0x10,0xb1,0x2,0x0, // byte per second, 44100%4
0x4,0x0, // 16 bit stereo

0x10,0x%0, // bit/sample

0x64,0x61,0x74,0x61, // data
0xb8,0x55,0x8,0x0};  // data ifyD¥ A X.
unsigned char data[SIZE];
int c;
int i;
int filesize = (44+SIZE)-8;
int datasize = SIZE;
fp2 = fopen("mysound.wav","w");
/x 77 AN A X% HEEIE x/
h[4] = filesize % 0x100; h[5] = (filesize/0x100) % 0x100;
h[6] = (filesize/0x10000) % 0x100; h[7] = (filesize/0x1000000) % 0x100;
h[40] = datasize % 0x100; h[41] = (datasize/0x100) % 0x100;
h[42] = (datasize/0x10000) % 0x100; h[43] = (datasize/0x1000000) % 0x100;

/* set data in the array data */
for (i=0; i<SIZE; i++) datal[i]=0;
setL(440.0,data,3000,0,4%44100); //0 ¥H» 5 4 £ T, 440Hz

for (i=0; i<44; i++) fputc(h[il,fp2);
for (i=0; i<SIZE; i++) fputc(datali],fp2);
fclose(fp2);

}

int setL(double hertz,unsigned char datal],int level,int from,int length) {
int i,p;
int w;
if (4*(from+length) >= SIZE) {
fprintf (stderr,"Error\n"); return(-1);
}
for (i=from; i< from+length; i++) {
w = (int) level#*sin(2*3.14xhertz*((double) i)/44100.0);
p = i*4;
/* printf("%d\n",w); */
if (w < 0) w = w+0x10000;
datalp]l = w % 0x100;
data[p+1] = w/0x100;
}

return(0);

ERMIE

1. FFNTR V.
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B22TE EWMAAENONIER (CSEER)

27.1 ENE

DU 9By iR o Bl © C SiERTH 5.
F) & BT ZeEE,
ft+h)—f(@t)
h
TEBTE S, FL L) f/(t) 1 & h DS nL &,
ft+h) —2f()+ f(t—h)
h2
TP TE S Z & 2% L ZIE Taylor JBRZHWTHEHTE 2. Moz 2o X HIalds Ltk
D, W RO MEZ, BHIOWHEAZEC ZLITED b LD I ENAETH 3.
7o & 20, HiRE O R

(27.1)

2
ﬁy—&-yzo
ERAERNICIEL 22 EZTHR L. AN, 2o EKRZ2EEH LT, Hiy

MToHI k9,
BHa X InEE =7

72 5B 0 720, ZDBA{RA% Newton DEBN RN E V). WIROR ¢ ICB T A E%
q(t) EBL L, HEL ¢ (b)), R ¢"(t) TH 5.

1 XILICHIRE) 2 T A NRICOWREE 1 OV W 2E2 L5, FZl t 128 T 5, W OfLE
Zylt) ETHILICTE. L, ARDPHARLEIICHDEE y=0L,T2%. 7y 7 DiEANICK S
L ARBREIDPS y KOV (HDLEZEBULARLEALT) EEMEW 25 11E —ky T
H5. IZTERNRFTEELIEH. 2Z2CTk=1 L{REL T Newton OEBHFEAZEHT 2 &,
HifREh o A

y' +y=0
135,

A, B ZiERE U T—MAIZ Acos(t)+ Bsin(t) Th 553, DA 2 BUEMETFC 9 . Blidfz
LD, cos  sin THEZFIT R W EZTY, WO HEADOLEYHELIbL» S L TH 5. A (27.1)
L0, 0BT VEE,

y(t+h) —2y(t) +y(t — h)
72

+y(t)
ERR 0 I L. Lo,

y(t+h) = 2y(t) —y(t — h) — y(1)
DHEBIIC R D 2D LTE W TH A . Ve =y(kh), k=0,1,2,... TEI Y, 2EDS. ZDLE,

Yito = 2Yj — Yy — B},
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75 B EDSERINIC e D 7eD & LT kv, L3> ¢, ifkat

Ytz = 2Uk+1 — Yk — h2hi1

EE)

(27.2)

2l BNk 2 2 LICK ), BOERE L OB I EPHRETHL EFHTES. ZDLIIC
fRDEIZ K 2 Ik % ik & KA WL (27.2) 2o TR0, F 38T A ¥ —

VAR

BHN DAt % R 2 1 NIHINSAFREET D 523, Z U, W TRADOWISEN y(0) = a,y'(0) =b

% Mo TREER A

y(0) =a=yo, y'(0)=b~ L ;yo

TEOTRIUT L.

BIRE 27.1 HEHRE) D /R ,

pYty= sin(at)

BRI T AL 9. sin(at) H9MEBD 5 MRS 2 WKIC 52 512 1 TH 3.

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$

Zp7ur L% C SHETHEETERDEIICRS. 774 V4% oscillator.c

HETB5bDET 5.

& LT
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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 = 2xX2-X1+Dt*Dt* (sin(A*T)-X2);
printf ("T=%1f, X1=/1f\n",T,X1);
T=T+Dt;
X1=X2; X2=X3;

sin BB A I RElZa v 4 VXD LS5 12479 .

cc oscillator.c -1m

DLEoflcld, Kl ¢ & B y(t) DiEZBT L LTRR L. D77 7 28R T 57077 4
D Asir [iIFR 271 DX H 1Tk B,

oD 75 7%FRT 57077050 CEiBIEK 271 DXk, kB, glib3.c 1 asir
D glib3rr OBREZEMT 2 C SO 7u s 758, A7 avilBBfiz e, OiEE
LT HETH S, F7, R#H S Glibmathcoordinate=1 MM DEFZ T 5. glib3.c &
http://www.math.kobe-u.ac.jp/Asir/asir-book-prog/Prog & ¥ 7 > u— FH[EETH 5.

T, W R 2 BRI g  RITEDS, Wil 2 & 7 8 2 K 2 I > 7 DTH 5703,
D &) EPIRPAL DIRIZIR T 50 £, 2K 2R DML L 6 2 5N OALEBISRNE
LR 0H 5 EhDMERE PSR E LT R,

27.2 AREEHRR

EZNEE B BB LELARROEDP S IR THROD R WREZEL LD S, 2D LS mhlz—
DIRNE .
FEE

d
7Y y,  y(0)
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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 = O;
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$

27.1: fE#D 75 74K (asir . oscillator.rr)

2EZD. KRDRIL e TH .

i S+ D) = f(E=h)

h—0 2h
THEDT, h 2T NECHET D EE, RD K 2T AF— L (FEAEN) TEbEz b & o
THVLWLThH39.

= f'(t)

Ykt2 = Yk — 4hyrs1, yo =1, y1 =yo + (=2)h

22T, KRDBDIFE S TCOMTIREDY -2 DT, COHEZHNT, 4 Z2ZHD TS, ZDLE
BN gy, 1%, KiZ) hk COBEDMRDOEZ LML T3 & FPHTE 3.
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/* gcc oscillator-g3.c -1X11 -1m */

/* gcc -I/opt/X11/include -L/opt/X11/1ib oscillator-g3.c -1X11 -1m */
#include <stdio.h>

#include <math.h>

#include "glib3.c"

int main() {
double X1,X2,X3,A,T,Dt;
glib_open();
glib_window(-10,-2,60,2);
glib_line(0,0,100,0,0xffefef);
glib_1ine(0,0,0,5,0xffefef) ;

/* {{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=)1f, X1=Y/1f\n",T,X1);

// glib_putpixel(T,X1,0xff);

glib_line(T,X1,T+Dt,X2,0xff);
T=T+Dt;
X1=X2; X2=X3;

}

glib_flush();

printf ("Type in enter."); getchar();

return(0) ;
}
27.2: D75 73R (C, X11 k. oscillator-g3.c)
L 5%, 7°a 75 A unstable.rr D). Rl L BOfRE DIREZLRRL T2,

unstable.rr (X 27.3) D
NIBL DT X HIZ, kb DEDBNZ
Wi FIREDMEEIEML TS0,
k DMEBRE %% &, fRI3IRE)
13 U DRBICIERE R BUIRTE
LTLE). 2ok)BBiRzA
TEDBRAZDEFEHR (blow up
of errors of a difference scheme)
AN

M
[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]
Mg
[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.

DX, h DIEZPDEE, kDN BIZEFEDEBEPE DRI DS, k DS E <
Kol b, BEOMROIME G Z 248E1Z %\, h OfEZR RO 72 E k3D 2HIPHICE I £ 59 bl
TEPEDORIC TR CEEZE 25 2 L2 ROECIEHAL X 9.

—HRIC, EDEDBETEHDFEEZ RE W kRS 2 DI fE Tl % w». BTN L 7z BiRE 0
HEADZEFIEHARE D B I L THO@MNERIC > Twb k) RlThs. KREW Lk T
BT 2 1cid, Zikoff e b L oMy HRRXOEENEE I TV 201D 5. (RERSVEH S &
ZILD AR EZU L 7 b FH U & 9 R E %2 72 L T 2F0WEH UL, MR
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load("glib")$

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

X1 = 1.0;

Dt 0.01; T = 0.0;

X2 = 1.0-2xDt;

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$

27.3: 702 A unstable.rr

PR U 10 72 2 FTRBHE © 50 48, G 2 BE IR D L B T B

27.3 MROYPCREIER
FIB 27.1 Wy AR
y'(t) = f(t,y(t), y(0)=P
REZD. O L DEELT, EED, v e R BED t€[0,0] ICHLT f(t,2) 1) 7>y Vil
ROt
|f(t,u) = f(t,0)] < Llu—v
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ZHLTERET 5. S 61, 2 MG REZfE y(t) 25 t € [0,0] DITHIET 2 EIRET 5.
nZ8, h=>b/n £BL & EHJ {y.} 2t

Yks1 = Yk + hf(xr, k), Yo =P
TERTSE. ZOLE n IBHRLARVDHZH C BHEELT,

max |yr —y(kh)| < Ch (27.3)

0<k<n

5.

EHOBRZHHL X 9. C 1F n IKKFEL 2D T, K (27.3) DAL, n=b/h =00 DEE (I
W 2. LEanoT n B FOREVEE (Thbb h B TO/NZBEE), ESETRE 280 4,
GE DR y(kh) 120 < kh < b OXET4Te.

EHOREHZ L X 9. y(t) ZEHDOEE L, ty =kh, Vi =y(tx) £HB . y(ty + h) IZ Taylor RO
Xz 2 XFCHEMT 2L, FX

it -+ B) = )+ 9/ (0)b + oy b+ () (274

DT 5. 22T, 0, (h) 13k & hITIKEFEL, 0 < 0p(h) <1 Zii7TERTH 5. (27.4) 25 TT
BZzHOTLERBT L,

h2
Yie1 = Ye + f(te, Yi)h + gy”(tk + 0k (h)h)

et EOHBRROEOMR y, EEEED L,
h2
Uk1 — Yepr = Yk — Yo + f(tr, yr) — hf (tr, Yi) — gy”(tk + 0x(h)h)
5. ko TAHER
ka+1 — Yk-&-l‘ < |yk — Yk| + hL|yk — Yk| + h2M (27.5)

245, 22T f oV Sy ikt E X O X [0,0] Ty (t)/2! BERTHY, HEHEHR M Tk
PoBIA6NE I LMV (27.5) DEUD |y, — Yi| Z k, k— 1 1IN 256D A5 (27.5)
ThhroBEZHZEICKD,

lYr+1 — Yir1| < (L4+hL)?|yr—1 — V1| + (1 + hL)R*M + B> M

725, INEBDIEL T,

[Yk+1 — Yy
< (1+hL) My — Yol + {1 +hL)* 2+ -+ (1+hL)+1} KL

o k—1
_ LR,
1—(1+hL)
(1+hL)F1t -1

= —— hM.
L

(R
(R
A

(1+nL)

n bL\"
1—(1+hl)F <1 <1+(1+hl)"=1 14+ 2] <14
| (1+hL) |_+1+hL_+(+) +<+n>_+e

BOT,C =M LB L, EHOREADRL SIS, GHEDY.
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FIRRD 22l E & OREBIE I3 HE iy 5 2ot

Y1 fl(taylv"'ayq)
i Y2 . f2(t7y17"'7yq)
dt B :
Yq fb(t’yl,---,yq)
THHHT 3.
27.4 6l

DU E oy TR 2 BHEICE I TH 5. ED LX) BEFAF—LZ2 b LW TWw5p, 7ur
7 b Zath TN K.

BIRE 27.2
i ()= o) ()
dt \y2) \ -1 0) \

2 BAERI <

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$

BIzE 27.3
i ()= ) ()
dt \yo )  \ =1 =01/ \ys

% BAER I <
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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$

BIRE 27.4 HEHHRE) DR

d2
ﬁy + y = sin(at)
ZEAEIIIE T A K 9. sin(at) DM S BIRE§ 2 MRICE A 605 1TH 5. ZOBIEIE, 5

ZIZBWLTTTITHEMN L.

DX I, Mo AR BUEIIC R BEBAERE L W) . SO, 7 — 2406, LSI DG
MATBORFT oI IERGmTHHIN TV 3.
Rk H A AR OWITH 5.

5IRE 27.5 Lorentz T2z

P = —apy+aps
Py = —pip3+bpr —po
Py = pip2+cp3

DFZEPEDTAHR LI, 22T IFt IOV TOWI%EHO6DT. A, B,C 3T A—=5TH5.
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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$

AR E SN2 RD X ) A RGELPOEICEE) L T2 E 7.

Zo7u 7750 C SiEMIZK 275 DXk HIcik 5.

BEXFEE
1 HEREO ST HEK " +ay +y =0 ZBHENCIRE 5 S\, RIAX =8 0 ZEZ D EE) 1
%707

2. sin(kz) B XN cos(kx) ZflAAHLETHIAVT 7 7 21EA 9.
3. Lorentz HEERDEE, NI A =% WHEHZEZ THZEL XY
4, HSTEM ITRRXOGE I MEOROICREEHZ L 7% 3 v,

5. AMEDROINKERICE VT, #47ED Ch T C'h? LB L) BAFAX —L2HE 2R
SV 2ROV Ty FE).
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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 ("%1f,%1f\n",Q1,Q2);
x = Q1%10.0+200;
y = Q2%10.0+200;
XDrawPoint (Glib_d,Glib_w,Glib_gc,x,y);
if (((Ant)T) % 5 == 0) XFlush(Glib_d);
T=T+Dt;
P1=Q1; P2=Q2; P3=Q3;

27.4: v —L vV it (C i, lorentz.c. £72 glib3.c THEMHEL ThW)
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F288F {JE%k: Io—

28.1 Windows ODIL5—

5Ef 28.1 Windows DRIERES>THEZL o7, 77720 TV ERIEE->TLES
720, ARV =D oFH IR vE, EwoTELDTE. EH)LTHh?

ZZ 28.1 RAM (XEV)DARTIDLIRIEDEIS. LVH2T, kO 65FHE
T L C, v v ERTHEE L C, FEMR L CA 5. 2NTHRBRBIREICZR 2726, HERICX T YR
RLTWEEW) I ERDT, (BRICARHDOH 5 Ald) RAM ZEH v Etid ke,

2L, FHRZ BRI X B YR D B VERBICES L EiE, 7LD XLDORENLR
W R R LEARE B V. SHEROMRE AW Z ).

28.2 AsirDIS— & Q& A
5ER 28.2 ZANLTH Asir D70y 7 DR TRAR L. BHFH R, dn ?

£Z 28.2 voElER 0 s LAY 5. 2 & 21 print("Hello); & LTV,
Hello DHED " ZENTOLWMENEYHZ. 2D L Fid " ; [RETURN| T7/ R Y 7 FHE2
X9 ThH 5.

{ ) SMICLTHMTZ. Sl TuALERIEY 7oy P EBb EoTI kvl
VHB. ZDOLFFE Y [RETURN| T7u v 7 0VRZIETTHS. i3, [CTRLFC] ZANL
T, 7Ry 7Mbb ELTH L,

B 28.3 ROTUSILEFETLELLOITHLRY LA, ; EANLTH 7y
T ERTEHA.

S=0%

for (I=0; I<100; I+1) {
S = S+I;

}

print(S)$

BZ 283 IDESEASNRVERL—7ICELLoTLTIRYS L0FTHTY. [CTRL Hc]
T7u s Lzl L TR,

for (I=0; I<100; I+1) (FFRD T, for (I=0; I<100; I=I+1) 72> for (I=0; I<100; I++)
RIIELTh & .

Iz
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XT. Asir DEENHRADPLDLI I —RA v =% A LK),
%R 28.4

[346] fctr(x"2-Qixy~2);
fctrp : invalid argument

return to toplevel

EZ 28.4 WOWALBVEIENHI-Z 5T (invalid argument). HEEE {RE L T 5 % HA
L DB RTE v, 22 — iy? BEERZREE L Tw 3.

¥R 28.5 X707 LAOEENRETT.

def foo(M) {
G1
G2 = x-y;
G = GM;
return(G~3);
}

X+y;

%2285 Zo7ulInEbLlirLlT,

def foo(M) {
if (M ==1) {G
if (M == 2) {G
return(G~3);

}

x+y;}

x-y;}

EWVIDL D TENLDTHELTL X I27 GM IF 5l M DEICEL T, 61, 62 RSN S bIFT
F7% T M E W) FT L WRFTAE L RS, PIHMEIZ 0 L&D 9.

5Ef 28.6 asirgui DWET, vV A% click LTZIICHIANZBIEL L) ELTHTEX
HA.

&2Z 28.6 asirgui ¥ Windows BEHED 2 —H( V¥ 7 2 — A L7h > T, &L 5, unix
DY = F NP TDOL > TH S, 72 & 21F, Windows ik asirgui &, #liF D Windows IZE 1S
ZHEBLIIRLZTEDO a0 —_—Z MEREZIRMEL TV 5. Window RICFER I T 3 3FFNTH
LYY AERY VRILEDS Ty 7T 5 EXFINIMNERINDG. XY v &2iET L ERRIILIC
R0, Z20XFHNZa ="y 77D RAEN TS, v 2ALERY V2T E, ab—Ny 77
NOSLTFINDBIHED /1 — V) MBI A I NS, BTN I N85 1 readonly TH D, Z DE5
ZYZETER NI LITHER L TRL V.

R 28.7  2sin2r OIPUMHZFIHL L) LTRO L) IKE VLS L7 —TE L.
deval(2sin 2@pi);

BZ 28.7 o lBIUCHIHES « ETT.
deval (2*sin(2%@pi));
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e 28.8 2 XREABOEEEAZEZ TRILFR L. 9 THUI Lo n?

X 28.8 RO LX) BIBEMD 51Oz Z LS L L.

def drawquad(A,B) {
x"2+A*x+B DV 7 7 ZHli< .
}

%Ef 28.9 X = deval(sin(3 .14)); T 7—WTET. £HLTTTH?

EZ 289 3t 14 OMIZEANDH . EAIIXEXDW, ZHEHETOM, % EHIICA
NHIEPTEETH, OLFLEFVOBZREATREXUNEEA.

%M 28.10 74 —FXNy JHMKICRD L IcFH W 5EBEFVPMEY L wbnFE Lz EHFE
72 5\

L 5 DERP L DS L.
2. A NBVILEBH > TLOLLZ ) RIEUHML .

3. a7 v oML bhrs ke,

=~

B 7 =L ChD 5.

28.10

%
NI

1. “BEOERR LS DS RL TRIDOPD LI 7%vDT, & ZI1F “Gls 2%pi @ D
BRI L (b5 v BEAEIIZE .

2. “ABNBVEFRH->TLO L Z ) REUPL 7" TIEEAR L L ERT Inbl Ligimos
Exhwv, 2 GlT ++, <= PO LZHICHRAS L L BENICEL.

3. “7a 77 I TOMSTBE OS5 RG TIEFRIEDFHDOPR D X I8 & ZIE “p.99
D7a T LNEL b6, KT 5 fTH L3 ) BRmicE <.

4. “DPRZT—BES bhr ok bERNIIZ I —DHiBOiIT2EE, 27— A vk —Yb %
DEFEFELTEL.

5EM 28.11  cfep/asir D77 7 4y JWHIIIZ&H 53— 3T 7

EZX 2811 3RV T 74y 7 AERR LIRS, SIRONEEZEZ 570D H DTT . cfep/asir
DY INTa 7T LDEPD ray.rr ZFEITLTAHATL LI L.

5¥@ 28.12  glib3.rr - T TT2?

%Z 28.12 glib.line R EDEKZERL TV ET. ZOKDOHTIR &V IEIANZ graphic fi
A THRZRE LTV ET.

¥R 28.13 o bEnz kLT

ZZ 28.13 cfep/asir T, iR 7 v 2 B, FEMONIGM T ZFARTINE T, -0
KoM % 2 2 TCRRINFE T . emacs TIHEEINDOIGMTIZATIRHCTAXR TSN E T, L5
Nz A1 % EXFIET 2GS A — Y VS —BR O £ 5.
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KR 28.14  XTFHIo THRATT 27

&HZ 28.14  asir M) REMT— 71243 BT, CFH0, VA RBH D £9. BEITIZ 06 Df
ZVUNTHLWLTY. XL v THoZbDTY.
i

X="good";

Y=" morning";
=" evening";

print (X+Y);
print (X+2);

LFHNDORLBEIZF % 5D 2ETT. Bl EERLITEIIERINTVERTA.
ERY 28.15  X11 » TITTH?

EZ 28.15 X IZ1984 4, vV Fa—ky VvV IRRECHE SN, BEDO =Y 2 v THh 3 X11
X 1987 4E 9 HICES L. 23 GUIBEEED D DIEARY 7 b 27 2t 3230 TH D, %<
D unix FDT AT L THHINT WS, MacOS 1234 7> a v b L TEEEFEI N TV 3.

5%f 28.16
load("~/abc.rr");
EANLTHF—LDTD abe.rr ZiAhd FHA.

EZ 28.16 BUED asir TR =2V THR—LT 4LV P ZEKT S ~ BEXEFHA GERT
DFMHIR), ROXIWCANTEER—LDTD abe.rr ZitA D ET.

load(getenv("HOME")+"/abc.rr");

5EH 28.17 XD 71V F Ll cfep/asicr TFITTEETH, 2wV F I VD load 2+~ FT
FITL &9 &£ T %L nsum undefined & T 77—k D F7.

nsum(10) ;

def nsum(N) {

S = 0;

for (I=1; I<=N; I++) {S = S+I;}
return(S);

}

EZ 28.17 nsum ZMOHTHIIC def T nsum DEFEZ L TP I, EOHITIE nsun(10) ; Z 5%
BDITICHEH). clep/asiv DIRFIBIANNICH & TEFRZ L TOEMELE . (if (1) { } &L Tw
57:9.)

¥¥R 28.18 Windows T7 7 A V%9 £ load TE EHA.

EZ 28.18 load a7 FOM#AIE Windows TIIDLZEHTT. 774V, 5eAAARD A =2 —
ZRALTT I,

R 28.19 TFXFAPITF A4 Yo THTTN?
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EZ 28.19 Windows 72 & X £k (notepad), Sakura editor, 7L, Meadow (emacs) 237 ¥ A
FZF7 48 TY. Mac ZETHFAPIZT 4y b 274 —=v b FET XA MNCT 5, O 7284,
carbon emacs T F A LT 4 ¥ TT. FELCBEXFa—FOEZETFI W,

M 28.20 a= Y FIA VD asir ZHEIELTETE, ROII BT —2TET. [HR
EHoTETH?

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

HZ 28.20 :niumxylnwwmrmnvyP%Aﬁbfw%#ETﬁw%n%@b#E&m
NI asir FEZFE LT TR BRE). a2y FIA4 VA V¥ 72— ATEAFIISEDY 7 FIC
YEFZANL T p2EIHEL Tw 2083 H ) . AURICATLTWTDH, ﬁé:Lfbl
V7 FIT7IEEboTOET. Wik A v RIS EHIRICE wnix 2V ETEEL £ 7 (unix
P liE Y VEELDERL ERA). HERI 1s (77 AN—EHOER) FP 2D avy FTT.
Inzavwy P74 0D asit AT B L

[1365] 1+2;
3

[1366] 1s ;
1s

[1367]

Al ) T,
%M 28.21 load 27w Y F>THRATLASII? load 2~ F & import DiEWIX?

ZZ 28.21 load b import BIFEL L7 7 ANDE 70T T L EGHARAAET. RKElHD 5 load
ZELTT I, import I —HRARAAL I EDH D7 7 A VDOHEDGRAIARIZL AN,
load 2% FIFEITHEIZ 7 7 A V2 HAAAE T, 1L 2, AT LABRELTHE74 770 7
0277 A (glib3.rr 7% &) DFiAAARITIE import, HTEHWTEZBIEHD 7’0 75 LA DFEAA
AITIE load Z WV E T,

5EM 28.22  taylor BFD 71 7' J AT x DIRXFE TR TUNLFTT. BETTN?

&Z 28.22 /IFIT asir WEHEAROFHEE TR L EIIAEINE L HbNET. o7 ro4
Tk F 7 Taylor BZZHA L LCEIHELTWET.

5EE 28.23  cfep TANLXFDHBFITKRELS L>TET,

EZ 2823 NTHEEIZRVWTTY, 74V bR 2 —TFZ2/NELTEET.
%M 28.24

Ti=time(); print(T1[0]-TO[0]);

Z A5 & array or list expected (Y A FTHIAITHHWVDT..) L7 —NTET.
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EZ 28.24 FEITHID To=time(); ZEN TV LHVET. TO 21X 0 Vo FERDT,
TO[0] B 7—%2BILFT.

5¥f 28.25 glib putpixel(X,Y) > CHA TTH?

EZ 28.25 JEE (X,Y) KRE{TOMATT. FELCIERIITCIDavy P22 google T
BTG4 ’ asir glib_putpixel ‘

%M 28.26 return & print DEVLIEDHDD XA
&HZ 28.26 {HITHIIL 7.

def ddd(N) {
return(2xN) ;

}

def ddd2(N) {
print (2*N);

}

A=ddd(3);

B=ddd2(3);

ZOLEAITIE 6 MAINETD, BICIE 0 PRAINET. ddd2 DETOREC 6 HIHEIZ 7Y
VEHMEEINET.

%R 28.27 RO TTLEFETTEEVOETHRTLERA.

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();

}

EZ 28.27 K=K+0,03 DOFRIH K=K+0.03 OFEWVTT. 2tV A FOBVLIIHER. W
DA, 2V XDOXYID ELTHOOLNTWLEDT, K=K BEFFINT VB LT, K A 7%
THERNL — 712> TV ET. print(K) ZFAL THE»D 2 £ R,

%ER 28.28 Windows R CHEITu /%2 L D F L7723, ZN%ZBH 2B TEEEA.

BZ 2828 7 7ANKIT txt DIETZOFTFE v,
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F208F (JE: /INAH

20.1 7 7A1INADRITFAE

TERR L 723, 70 77 D37 740V (file) L LTHN—FT4 A7, CD 7Ry EL T4 AVE
I NT0 S, 774 VIIBAHTZ DT TEIHT 2D TH 203, #Alli e L THIFITE 23072
HRBH 70, £727 7 A VDOAFT DT OWTIZEELS 5.

77 ANDLHTE LRI NS XFIE 0OS DFEFICL D WAL AEEOBRDH L0, TILT7 7y |k
ADS 7z T, 85, 2o EVFF . BESHHINZGIZLEAED OS T7 74 VDA4HTE
LTHOS ZEWHRETH 5. FEEHTH, HRECLRAKL S, HZHD A7 7 7 A VAR EFFHL
BODOPEHETH A ).

CUZARDHEICT7 7ANDOFERNZRTXFE2OT 50088 ETH2. 2L 21F,CFEDY—2
%, hoge.c & test.c BAHHAFITHD, ZOKTIX Asir FiED Y — Ak, hoge.rr &
test.rr HAIBIRT .rr ZOUTH L7z B4HAIC r i3 Risa D r THS.

CP/M80, MSDOS %% [8 3CFLAN] EV A F [3 XFLIH] v ) 7 7 A VOAHT (8.3 ¥ AT 4
EWES) LdF S o7 EWHBERNFEFICED, 774 VOAHINZ D LI BB >T0 S
Btrb %, 728 21E Windows TlE, 7¥ A 7 74 )LiE hoge.txt &2 letter.txt % 5%
I3 D WT W3 2 EDL 0D, 20D txt #8233 XFTHLZ LICHEREL L 9. £/ Windows Tl
HTML 7 7 4 /L% hoge.htm &7%* index.htm &2 HHIDI L% VA, 2D htm b 8.3 ¥ AT
LDLETH . BIED Windows TlF, Ry 72 =Ltk 377405 83 ek 77401
FDZODT7 7 ANKHRZSD. 83 XD G BHBWIC O SN 5Aa08EBE V. vy 72 —AICK
27 7ANHIE, 83 TERICKk 27 7 A VADFIRIZZR V. a<wv F7’uy 7D dir av ¥ FTZ
DM T DOLH% A5 T ENARETH 5.

20.2 TARIDIBENMCEABRT7ALILDHZDHFENTL

77AMI7 270 =5 ZHBTLsRUL L. £k MSDOS 7r v 7 b $7i3
Ay Ry 7 EEELT, dir 3V F25b05, F4 L7 MV HOBEICIE cd ae v F
ZHVS.

YrnEhls avy FEbBb0E. F4L 7 PYEOBEICIE cd avy F2HV3. 1s
“-laR T, ALY FTA4 L7 PVDLEICHEIETD 7 7ANVEZRRITES (113 long, a 1d all, R &

recursive).

20.3 PEET«sLI7KY

EZE 1O 7 7 AN EZHLLEDPE L T0ET3. Unix D 1s a2 FT7 74 LD—
BARRLES, 1D 7 7 A NVDAWMPRRINKLS E L ETHOHND 7 7 A VEFEAT
EhV. LEDBoT, 77 ANVIEBERDOZ2FLENHICELDTEARETHAS). TNz2HBT2
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fEAHADPEE T 4 L 7 Y TH S, Windows TREIFE7 4V F EMER. 7 4 L5 L w9 HGEEE X
N7 ANT%TT7 4y 7 TCRANLUTHET « L7 b)) ZEBINICHKRZ 5 X 912 L %2 DIiE Macintosh
DIRANC G R S S 7B TH 5 T L IFECICHAEDLDICHEHL TH ).
T7ANZELEDTESRNEZ7 74V 2T 4L 7 FY (directory) EFES. DT, 7418 L9
REEEIE b2,
T4V 27 bVDEZREIZRCTHAL X 9. BIFE7 74 )L hogel.txt, hoge2.txt, foo.rr, esc.rr
ZHAEL TV, 726 L7417 MY text 8L prog ZFRLTINED7 7 AV E2ZH 5
~ABE LT L 720, text IIESCHM, prog ICIZ 70/ 7 4% F LD THMNT2bDET 2

Unix MSDOS 7n¥ 7't $%ida~vr F7av 7't
bash$ mkdir text C> mkdir text
bash$ mkdir prog C> mkdir prog
bash$ cp hogel.txt text C> copy hogel.txt text
bash$ cp hoge2.txt text C> copy hoge2.txt text
bash$ cp foo.rr prog C> copy foo.rr prog
bash$ cp esc.rr prog C> copy esc.rr prog
bash$ rm hogel.txt hoge2.txt C> del hogel.txt hoge2.txt
foo.rr esc.rr foo.rr esc.rr

mkdir ZZ2DT 4 L7 PV EEKT 2 a2y FThHs. 4L V774 Vvea—d5%L %
DI 7ANIZZDT AL 7 PYNITKENEINE. SOBDEET7 7 A NVOEEIZRD X HITRS.

text ————-——- hogel.txt
o __ hoge2.txt
prog —-—-—----- foo.rr
| ___ esc.rr

FA4LZMVOFIZTF4 L2 PYRERLTHWLWL, 728213

bash$ mkdir prog/asirprog C> mkdir prog¥asirprog
bash$ cp prog/esc.rr prog/asirprog C> copy prog¥esc.rr prog¥
asirprog

THH L T4 L7 Y asirprog 3 prog DHICIELINS. TOHGET7 7 A VEKZKIRT 5
ERDE IS,

text -—————- hogel.txt
o ___ hoge2.txt
prog —-——----- foo.rr



204. FI4 7% 205

L7edioT, 77 A VERKRIEIARD L) Lif&EIc k2. HoPUOMBELTH 2 -FERYDT 4 L7 b
VEL—FT4 L7 Y LIRS

T77ANFHENL—FT AL 7 PUDSRLZDDE 7L SAS (full path name) & X 5. text,
prog FNV—FT 4 L7 PVETNICHZ EREL £ 9. esc.rr D 7V A% 1T unix Tl

/prog/esc.rr

E%%. esc.rr D7 N8 A4(1F Windows (MSDOS) Tl

¥ prog¥ esc.rr

D WD /R XIE, V=T AL PYREKRT S, &8, Asir Tload 27 FZ2H0w5 L
Z | Unix T Windows (MSDOS) Td / ZHWw 3.

7 7 ANHEEBET 2 DIHRI 7 VR A(Z AT 201200 5. 2 2 CEE L, BIfEHTD
574V 27 U ZKEL, TNz ALY T4 L7 Y (current directory) EFESR. ALV FT 4L
JEPVREHLT AL 27 FYNZBEIT S22 FAY cd (change directory) ThH 5.

cd TALVZHMU%
THIBELTHEZ LT AL FUA,
cd ..

T—2LD7T4 L7 FVICEEITE . Unix Tl pwd (print working directory) TAL ¥ b7 4 L
7RV ERFRTES. MSDOS Tld cd THAL Y FTA L7 P ERRTESL. RALDOERMIT/ ¥
¥Yahhhvwe ALY FTAL 7 PIDPLDAHTIEARING. L2, ALY T4 L2 MY
Mprog 72 L L), TDE Zesc.rr b/prog/esc.rr BRI UEKE L .

DT 4 L7 FYIRHIRTE . HIlko7-0Da~vv P

rmdir 74 L7 U4

TH5.

204 KR31474&

Windows (MSDOS) ODEEI SICF 74 7B LAV VY P FI4 7OMENRH 5. BRIV HE
D PC TlX, A F7A4 70 (HIUL) 78y E—=T 4 VAR IA 7, C P74 7TBHBEDN—FT 4
AV RIA47TH%. P74 7THZEET 2121, BRAIC

Ko A4 74:
EEL FIATETHRELT? 7 A NVEAZIBET 2123 & 213,

C: ¥prog¥esc.rr
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EEHC FIATHZEBRTZ2LEAL Y P FIA470bbwons. av vy F7ary 7 sz EHT
5L,

C: ¥Windows>

ERIRINDED, TNE ALY EFIATHRCTALY FT 4L 7 YW ¥Windows THDH I &%
BRTS. E2IEA VY RIA4 7% AICEET 51T

A:

EATT 2T K.

20.5 BHARECIKKI7I7AMINEE—TULED?

MicroEmacs ¥ Emacs D—& TFTDIT%, 774NV %2t —77 5L ZICHFEREL AL =T L
T 7AND I IS ALHB LS.
7oL ZET A A7 by FIZ7 740 hoge.rr & —7 L TLEH L, ZDT7 W24

C: ¥Windows¥ 7 A7 v 7' ¥Yhoge.rr

AT THIETTH 5.
MicroEmacs Tl, K74 7403HBINICAHMEI N2 L E03H 5. HEIWISAHMI -4 S 5
R4 7% 2MT 5L, ZDO7 V8 241F

A:¥A:hoge.rr

ARIVIZR 5 TBIRT T, KRFHHML7 A 37 7 ANZD—HER>TWVBIETRDT, 2D
Hl3 A ZEVTIZVIT R,

FIRE 29.1 (05) 74 L7 PV EZHOWTHLRIEDON—FT 4 A7BLUO 70y E—FT 4 A7 %8P
BIW.

29.6 Qand A
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-- zsh -> /etc/alternatives/zsh

| |-- XF86Config

|-- Xloadimage

|-- Xmodmap

|-~ Xresources

I I-- XLock

I |-- kterm

| |-- tetex-base

| |-- xbase-clients

| |-- xfree86-common

| ‘-- xterm

|-- Xserver

|-- Xsession

|-- Xsession.options

|-- fonts

| |-- 100dpi

| | ‘-- xfonts-100dpi.alias
I 1-- tum

| | ¢-- system.twmrc-menu
I 1-- xfs

I | |-- config

| | ‘-- xfs.options
I |-- xinit

I 1 ‘-- xinitrc
| -- xserver

| ¢-- SecurityPolicy
|-- init.d

| |-- README

I 1-- acct

I |-- anacron

I I-- atd

I |-- bootmisc.sh
I |-- canna

network

| |-- interfaces

| 1-- options

| “-- spoof-protect

|-- networks

|-- nsswitch.conf

|-~ passwd

|-- rc.boot

|-- rc0.d

| I-- Kiicron -> ../init.d/cron
| |-- Ki2kerneld -> ../init.d/kerneld

|-~ OpenXM

I I--cvs

I | |-- Entries

I | |-- Entries.Log
|| |-- Repository

|-- cpp -> /usr/bin/cpp

|-- 1d-2.1.3.s0

|-- 1d-linux.so.1 -> 1d-linux.so.1.9.11
|-- 1d-linux.so0.1.9.11

|-- 1d-linux.so.2 -> 1d-2.1.3.s0

1-- 1d.so

|-- control -> /etc/qmail
|-= doc -> /usr/doc/qmail
|-- queue -> /var/spool/qmail
-- users -> /etc/qmail/users

|-- atd.pid

|-- boot -> /usr/doc/qmail/examples/boot

297

Risa/Asir FY L ¥ ¥ 7Y — : Debian GNU Linux ® / 225D 7 7 4 )L tree D—K. w#)H> 5 A
FIZ7 W8 ATHC & /bin/ae, /bin/arch, /bin/bash (¥ =)V bash ($Z ZI12H %), /bin/cat,

/bin/chgrp, /bin/chmod, ..., /etc/X11/XF86Config (X window ¥ A7 LD

/etc/Xloadimage, ...

BET 7 AN,
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B30 f1#: REBRH CD OFAE

30.1 CD DK

£k CD IZIER S LT 5 D U3 Risa/Asir 8 & O OpenXM filk Risa/Asir (OpenXM/Risa/Asir)
Th 5.

30.1.1 asirgui DFCED

1. TAZ by 7D R4 ava—% % ¥7V7Uy 7 LTHE, 20%0D CDROM 2% 7
NIV y 7 LTRIL.

2. CDROM DH D7 # )V % asir-book #5727V v 7 LTHIL.

3. 745 asir-book DEDD 7 4 NH asir ZFHE I 51 ZDHD bin 7 4 V¥ (binary, 3
fTAMRE 7 7 A V2 BEE) 287102 ) v 7 LK.

4. 7 4% bin IZ asirgui.exe (£7:1% asirgui) 23H 5 DT, asirgui D7 A a v

BTNy I LTAY =T 5.

2%, — 12 Windows DEITH[HEZR 7 7 4 LI .exe > .com D>.bat % BIEET % FD.

30.1.2 Meadow D1 YA K—]JL (Windows)

Windows FH® emacs T&H % Meadow 237 # /L% asir-book DD, 7 4 L% Meadow IZH 5.
INEYTINIY Y 7T % E, Meadow 234 Y A b =L &N 3.

30.1.3 Z0fDT7 71
1. asir-book ¥ index.html %% 7V 27V v 7 ¢ 2% & HTML H®D Asir D=2 7 V% Hits.

2. Asir DY —A 32— Fli openxm-head.tar.gz IZEFN T\ 5. ZHUL unix tar JTX 7 74 V%,
gzip THMiL 727 74 V" TH 5. Windows TRBL, 7 74 VOHH%Z R 21214, tar & gunzip
BETH 5. 7V—=Y7 b, T I T DAY A FTH % http://www.vector.co. jp
E» 5 tar, gunzip 2HUG T2 2 EDHRETH 5.

3. asir-book¥Prog 74 L7 bV ICIF, COARTHMHL T3 7077 A0 L TH 2.
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T 7ANIZI A7 —7TCD 2B &, ZDOH®D asir-book 7 A NVF ZN—FT 4 A7 DI &7
BTN 72y 7 & Fay 7THEN—FT 4 A7 74NV TLaE—T&5%.

BE, HREZ 74V ELTEL 7 AN NaE—LESAEL CEIfEL 2 WERPHE X
NTVET., Lo, TAZ by 78BXO0ZND EAER L7 AV ~Na =L T 6HT
5ZLIFTEERA. 77ANVZIATO—=F3T, N—FT4 A7 (@ C P74 7) 2z, E#
asir-book 7 A NVFEZN—FFT 4 A7 ~NaE—=LTFI .

30.2.2 ... 7O S LDRETICERUTTF L.
ENGINE OR—VERTY.
EFYa1—JlL ENGINE.EXE 7KL X 0137:2004037a9 ....

A —ZTRTCODPVESLLEZIL, TOLT—VBTHEAVPHY 7.
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Risa/Asir FU)L ¥+ Y —: 2% —H—F (Athlon dual)
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Risa/Asir 3WVWbW LA =7 VY —ADT AT LTHY, V—RAa—FiZ, RDIFA LV ADb L

B @ » S I N T w5, UM Z28#H T 5.

1. License Grant:

FUJITSU LABORATORIES LIMITED ("FLL") hereby grants you a limited,
non-exclusive and royalty-free license to use, copy, modify and
redistribute, solely for non-commercial and non-profit purposes, the
computer program, "Risa/Asir" ("SOFTWARE"), subject to the terms and
conditions of this Agreement. For the avoidance of doubt, you acquire
only a limited right to use the SOFTWARE hereunder, and FLL or any
third party developer retains all rights, including but not limited to
copyrights, in and to the SOFTWARE.

2. Restrictions

(1) FLL does not grant you a license in any way for commercial
purposes. You may use the SOFTWARE only for non-commercial and
non-profit purposes only, such as academic, research and internal
business use.

(2) The SOFTWARE is protected by the Copyright Law of Japan and
international copyright treaties. If you make copies of the SOFTWARE,
with or without modification, as permitted hereunder, you shall affix
to all such copies of the SOFTWARE the copyright notice specified
below.

Copyright 1994-2000 FUJITSU LABORATORIES LIMITED
All rights reserved.

(3) An explicit reference to this SOFTWARE and its copyright owner
shall be made on your publication or presentation in any form of the
results obtained by use of the SOFTWARE.

(4) In the event that you modify the SOFTWARE, you shall notify FLL by
e-mail at risa-admin@flab.fujitsu.co.jp

of the detailed specification for such modification or the source code
of the modified part of the SOFTWARE.

3. Third Party’s Software:

Multi-precision floating point number operations (arithmetic,
mathematical function evaluation and many other related functions) of
Risa/Asir are performed by PARI system developed by C. Batut,

D. Bernardi, H. Cohen and M. Olivier. If you use the source code
version of the SOFTWARE, the source code files and related
documentation of PARI are not provided by FLL but are made available
at ftp://megrez.ceremab.u-bordeaux.fr/pub/pari"

If you have questions regarding PARI, please contact
pari@ceremab.u-bordeaux.fr

4. Disclaimer of warranty:
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THE SOFTWARE IS PROVIDED AS IS WITHOUT ANY WARRANTY OF ANY KIND. FLL
MAKES ABSOLUTELY NO WARRANTIES, EXPRESSED, IMPLIED OR STATUTORY, AND
EXPRESSLY DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF THIRD PARTIES’
RIGHTS. NO FLL DEALER, AGENT, EMPLOYEES IS AUTHORIZED TO MAKE ANY
MODIFICATIONS, EXTENSIONS, OR ADDITIONS TO THIS WARRANTY.

5. Limitation of Liability:

1. UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY, TORT, CONTRACT,
OR OTHERWISE, SHALL FLL BE LIABLE TO YOU OR ANY OTHER PERSON FOR ANY
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE OR CONSEQUENTIAL
DAMAGES OF ANY CHARACTER, INCLUDING, WITHOUT LIMITATION, DAMAGES
ARISING OUT OF OR RELATING TO THE SOFTWARE OR THIS AGREEMENT, DAMAGES
FOR LOSS OF GOODWILL, WORK STOPPAGE, OR LOSS OF DATA, OR FOR ANY
DAMAGES, EVEN IF FLL SHALL HAVE BEEN INFORMED OF THE POSSIBILITY OF
SUCH DAMAGES, OR FOR ANY CLAIM BY ANY OTHER PARTY. 2. EVEN IF A PART
OF THE SOFTWARE HAS BEEN DEVELOPED BY A THIRD PARTY, THE THIRD PARTY
DEVELOPER SHALL HAVE NO LIABILITY IN CONNECTION WITH THE USE,
PERFORMANCE OR NON-PERFORMANCE OF THE SOFTWARE.

6. Equitable Relief

You agree that your breach of the terms and conditions hereof may
cause FLL irreparable harm for which there may be no adequate remedy
at law, and FLL may therefore seek equitable relief.

7. Miscellaneous

1. You shall comply with all export controls laws and regulations in
your country or in other countries which may be applied in connection
with the SOFTWARE.

2. Use, duplication or disclosure of the SOFTWARE by the U.S
Government is subject to restrictions set forth in subparagraph (a)
through (b) of the Commercial Computer- Restricted Rights clause at
FAR 52.227-19 when applicable, or in subparagraphs (c)(1) and (2) of
the Rights in Technical Data and Computer Software clause at DFAR
252.227-7013, and in similar clauses in the NASA FAR

Supplement. Contractor/manufacturer is FUJITSU LABORATORIES LIMITED,
4-1-1 Kamikodanaka Nakaharaku Kawasaki 211-8588, Japan.

KERE D2 EFLHTEL L, B 212, TR UL, XEB LOHEA I XV, 2006, &
L2840k, B8R ZoyY —2a— FEBXUZOEHE IO WLTORIEES IER S
BOEVIHIBIEDND S,

31.2 Y —ADFREH
Risa/Asir DZEMRZ, B BFEATD web ¥4 F 7213
http://risa.cs.ehime-u.ac. jp

FORGS 5 2 EDHREIC2 2 TETH .
AEHTHHH L T3 Risa/Asir 13ZEM%Z b & ICWZE 2N A TdH %8 Risa/Asir Kobe Distri-
bution TH 5. ¥V —A2— FE XY Windows FI>N4 FV (FTAEEIER) I,

http://www.math.kobe-u.ac.jp/Asir/index.html
L DHUSAIRETH 5. Asir contrib /3y 77— OX #— &2 & A7, OpenXM/Risa/Asir (3

http://www.openxm.org
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F 7
http://www.math.kobe-u.ac. jp/OpenXM

L DHUEARETH 5. £/ DR—2I12H %, CVS web ¥ —~/V0D OpenXM_Contrib2/asir2000 % A
LY —Aa—FOEHERNE A2 Z EVARTHS. 2D CVS web ¥ —/3T, STABLE % 723D
W DN, BB ORE, HEAD % 72300 T w5 D58, AFICINEE S 11T\ % Risa/Asir
DY —ADERFIRTH 5. &8, 120720 TTL % OpenXM &9 DL, BV 7 F 270t
LI EVHIERTu 27 FThHD.

BB D Y — 21, OpenXM Sy 7 —LD—# L LT,

ftp://ftp.math.kobe-u.ac. jp/pub/0OpenXM/Head/

DPTECEVTHLDT, unix FA2yEa—FZHHL T84, oV —AZ2HEL, LTD X
AT THE, %< D unix £ E2—4% T, OpenXM KD Asir 24 ¥ X b —LH[EETH 5. {
DL, V=R2Aa—FIEENIXHELZHE RN\,

cd OpenXM/src

make configure

make install-asir install-asir-doc
cd ../rc

make install

7k,

cd ../rc

make install

I root 127 D AT T 2N H 5. /usr/local/bin D TIZ, Asitr ZAF — b T272DDY IV A
2V 7 2 aAE—FT5DTHS.

OpenXM DY — 2 a— R, pari 9 =2 7 )WAEKD 72 DEREESE S FRFICHAR L T3 D
T, make DMEHUTH A, %8, LTVELD OpenXM/src O T T make install § 5% &, Asir
DA DAL OpenXM H—"b 2 A4 VT 50T, HiEETH S, OpenXM filKld, EBRFIC
OpenXM WIED 74 77 V2R —FT5DT, KREDED Asir 4 ¥ A F— )L LE0EE,
OpenXM_contrib2/asir2000 D T @ INSTALL IZfE\>, Asir # A4 Y A F =T 23 & K,

7% %, Omoikane Debian GNU Linux ( http://www.omoikane.co.jp) ? math distribution CD
121 Risa/Asir /N4 7V PEHERA E N TV 2. Make P00, 2OTA A Y Ea—va
vERTTFLH 5.

B D Risa/Asir 12 cvsup 2 b B W CRBIS® 2 7EER, VAT 4 A MV Ea—2a v oXH
OpenXM/doc/Papers/rims2000.tex ¥ £ % cvsup M supfile OpenXM/misc/openxm-cvs-supfile
SR E 0,

31.3 Y= a7 I)LDFR{EM

http://www.math.kobe-u.ac. jp/OpenXM/1.2.1/doc/asir2000/html-jp/man_toc.html
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IZ OpenXM 1.2.1 fRICHIET 2 Asir HAFE- =2 7L
95 NI, AT ¢ Asir User’s Manual.

® HTML B FAEL T3, YV —=AFT 4 A Y Ea— 3 D OpenXM/src/asir-doc IC¥ =27
LD texinfo YV —AD3H 5. PS K, dvi (RO <=2 7L OpenXM D F— L= X ) BUGFH[EET
b5,

1.2.1 Bx OpenXM @ Asir-contrib 74 77 ) D<= =2 7 )LiZ,

http://www.math.kobe-u.ac.jp/0OpenXM/1.2.1/doc/asir-contrib/html-ja/cman-ja_toc.html

H 5.
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“Risa/Asir FUNL" 134 Y 74 VEHETTOT, AFENMEFEOTHE L 3RLD FT. ZoR%Z]|
AT 25603, RO X ITEHVL-LXT.

] LRI
=AY, mILER 3. Risa/Asir FY IV, 2017 (AFIZOWTIE
http://www.math.kobe-u.ac.jp/Asir/index-ja.html % ZIH)
AR

AT, mILER #: Risa/Asir FY IV, 2017
Risa/Asir Z 7 (B%8) 7077 2 v 7O AP,
http://www.math.kobe-u.ac.jp/Asir/index-ja.html X Y PDF, PS k= AFrlaE. fiifn, 25
T EH.






