1% Scilab 22T

1.1 [ XC®IC

Kgkto PDF 77 4 =0 Scilab % A7 a 75 A7 7 A i, TSRS « BEMRT R NEE ) o_—
NHA T a— R TEET. BRZRETZITENR - 25EAC, R LEBEAIE, FELEIISCLTHE YV
n— NLEZ L TR &V,

http://www.isee.nagoya-u.ac.jp/~shinimada/

1.2 Scilab &I

Scilab (YA ZAR) 1%, 77V ATHEESNIEWHER T 0 /7 7 I VSO 7 ) —0 =7 C, [T T
T4y 7 RTERER E L REL TV D, FEEECAEETIASFIHI N TS MATLAB( A8 &Rkl L
SR TCHY, MATLAB o7 U —hE b E 2 5. HE Tix Windowshiio Scilab #FIH3 2 2%, £ Ofthic linux
B - Mac iR b AR ST, AE® PC 4z Scilab 24 > A2 h—19 5121k, TRt URL #5125 & L.

http:/www.scilab.org/download/ (Scilabo> ¥ v > v — RD~<—2)

1.3 Scilab O#EENEERT

13.1 &)

FA7 by LT A ar Iscilab-54.1) #2727 1) v 7 L<TScilab #jZ@h+ 5 &, 1.1 ® X 5 7# Scilab
U4V RUBLS ERD. TAZ My AT A 2 PENGEIE, [RAZ— ) RE U0 [FXToTr s T 4]
ZIEW, scilabs L7 UKW Tscilab-5.4.1) #idEhd 2,

1.1: Scilab 7« v K

132 #7T

Scilab ##& T4 %12i%, Scilab v 4 > Ky o7 a7 b (> 017) Texit” & AJ1$ 250, £ Lo “File” #
Za—b "Exit" #@®RT 5. REAPHOT 7 =034 U7c381E, —& Scilab 2% 7 L CEB) LET & L. )



1.4 ANJILTDFELVE
--> help [FAR7ZWVEIEA - #EC4 ]

(B1)
--> help plot // plot PELDENTT A7~ 2
--> help if // if 3L (if then else) DV EAFI~D

1.5 EH~DEDNDKALHEE

S CIIEBEZNAT DANCEROMEZEE T 2LENH 573, Scilab TIXHANIES T HLEIT 20,

--> a=1 /] E¥all 1l #RRATIEHEE a=1 RT3,
a =
1. // RRANLUTZAE A Scilab W o v RURNICEREND.
-=> a=1; /! RORE#BIZEIany () 260025 EERITFRR IR,

-=> a=1, b=2; c¢=3; A=4 // [AATOBEONT=r~ () pEIzavr () TRES.
/1 EEORILTF (a) LT A) FXFISND.

a =
1.
A =
4. // BIany () BT ROBRIIF RIS,
--> a /! EFRFHDOEE a DIEOER
a 3
1.
--> clear /! TNETITRAESNEZZHOELZ 2 TIHETS.
-=> a /] BE, T aDEOFRRLTHD.

|-—error 4 // clear WFEITINTZHE 72D T,
undefined variable : a // B a DHIIERIN TN ENITT—RX ot —IU NS

1.6 MAEZE

-=> 10+3%(16-2"3) /4
ans =
16.

--> ans // ERIOEAFKE R ans & W BHITRASNS.
ans =
16.

--> a=1; b=2; c=3; A=4; d=atb*c-A
d =
3.

KLLICHAEESEOR S A2 E L O 5. HL, MO Ny b T PESEET TX) T/ 100 0E, N7 FVREER
TR DB T, S5 (MENFEC) ERETHEZ1T O 58IHW5. FELUT LIE THAT .

# 1.1: WAL
BESE || G | RO | RE | BREE | BASR
a*b | a/b | a’b
a*b | a./b | a"b

#it || a+b | ab




1.7 $HEH
Scilab T, HER 7 RCE R FORBBEERNAEINTWA. 26 0% IFEEIC% M <.

--> x = Ypi // FJEZ: Ypi
x =
3.1415927
--> y = 3+2%Yi /] RERRAL: %
y =
3. + 2.1
--> real(y) // real P¥LT y OEHERZ £R
ans =
3.
--> imag(y) // imag BTy OREE A FR
ans =
2.
--> e = Jeps // 1+ eps > 1 ERDENOE (v v A TvarEHEND. TF AL p.8)
e = // %eps 1% (1/2) @ B2 FITEE LV, 52 1% double BDEEBDO L~ Mk
2.220E-16
--> 20-15;
--> ans // ERIOEERS: ans (ans [TIZUBFF720)
ans =
5.

1.8 format BA%IIC & & BUER R D HT D HEH
Scilab THIEAE ZRT HHA, 77 A N TH 8K LR SR,

-=> x = 3.14159265358979323846264338327950288419716
x =

3.1415927 // 8HT LR &gy
TR T HHT AT I, format B# AL 5.
--> format (14) // BBELI-#-2 fiRrEnd
-—> x
X =
3.14159265359 // 12 HMiFREND
--> format (34)
-—-> X
x = 3.1415926535897931159979634685442 // 32HMTEREINDN, 16 HTLA EDOKE 720>,

1.9 RJ FILOITHOHKL
1.9.1 RJ FILOXRR

--> x = 0:10 /] 0B 10 FTHHERITF O M EED.
) ;. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
--> y = 1:3:10 /] 175 10 ET3ABDOERERFHONT MV EED.
’ : 4. 7. 10.
-=> a = y(3) /XY Ry D3FROERBARY Y. (WRFIL10OIBED Z LITHER)
a =
7.


今田晋亮


-——> a =

invalid

-—> a =

invalid

-->b =

10.

[« 2 e

Q

--=> sum(
ans

22.

-—> prod
ans =

280.

-—> y*y’
ans

166.

—_—> yz*y
ans =

= N e

—=> y.*xy
ans =

y(5)
l-—error
index

21

y(0)
l——error
index

21

y($)

x(1:3)

14.

y)

(y)

16.
28.
40.

28.
49.
70.

16. 49.

//
//

//

//

//

//

//

//

//

20.

//

//

//

//

10
40
70
10

//

N7 MLy DEFBOBERERVMED 95,
5EFEHOERIITAELRZVO TIRTRAHEY E DT —RX v —URHD.

N7 by D0 FEHDOEHRE L LR,

R FIVORFIILT LI 06EELOT, 0TI T —L72 5.

N7 vy OFcthOBEREZTY HT

N7 ML x Digf)~3 FHOEZR LI T

NI M xD2FH~HEDOEHRETI ORI LICEY BT

R NVOEEE

~7 MVIEIEOFR

N7 NLOEEFZORM

R MV OREZE O

y &y DEEEAY FLORE (FERITA D T —)

y DEE~NY bV &y OFF FERIFATSD

0.

y DEFF O GFERII~Z FL)

100.



1.9.2
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[1,2,3;4,5,6]

)

27.
36.
45.

2. 3.
5. 6.
[1,2,3
6]
2 3.
5. 6
A(2,1)
ACL,:)
2 3.
AC:,2)
4.
5.
6.
eye(3,3)
0. 0.
1. 0.
0. 1.
zeros (2,3
0. 0.
0. 0.
ones(2,3)
1. 1
1. 1
4.
25.
22.
29.
36.
4.
10.

//
//

//

//

//

//

//

//

//

21T X 3FDATH]. 1TidkEIavy () TRYIS.
Fhtar~ () FHIEFAN—ZATXYS. A=[1 2 3; 4 5 6] THA.

FEELEATTHLXY L Z LN TED.

2TTHD 1 SIHOERZIY Y. (ATHIORTIT L N OMED 2 LR

1THZ2THRY 1Y

25 H 2T 9

A DERETHNZ £ T 5.

31T X 3FNDHAATHNENED.

24T X 3HNDEFZENET 0 DITHNEED

21T X 3HNDOERENET 1 OITHE/ES

1751 A DR L DO

A DEZEATHIE A DOF

AN T — EATHNDOFE



7 1.2: fwmBlEE OFR O

FR R a<b|a<b|la>b|a>b | a=b a#b and

Scilab TOHEE || a<b | a<=b | a>b | a>=b | a==b | a=bora<>b | &

--> C = [1,2;3,4] // 2x2 DIEJITH] C % EH
A =
1. 2.
3. 4.
--> CxC // CxC DOFE (GEE DOITFHIDFE)
ans =
7 10.
15 22.
-—> C.*C // C.xC OFHE (THOEIFER T OF)
ans = // CxC L& C.xC DFERNEALD Z LICHER
1 4.
9 16.

1.10 &E#X, #B#YRLX

1.10.1 ifX
if (&) then // then 1T FEXOBRIZUEATEZIFa 2 ANNITEK L TX S

()
elseif [&F) then
(4]
else
()
end

REB, FMER ETHMTE 2mBliEHAEL 52T, R120E52b08H 5.

<f5i] >

--> score = 70;

--> if score > 80 then

-—> disp("Well done.");
--> elseif score > 60 then
-=> disp("Good.");

--> else
--> disp("Be serious.");
--> end
Good. /! 2 OHDEMEIINFETIND.
1.10.2 for X
for UV—7"EH) = Dv—7ZEROHiH)
()
end
<3| >
--> g = 0; // FnERAT HEH%E s=0 THIHNL
-=> for i = 1:10 // for i=[1 2 3 ... 10] IZ[FLC
-=> s =8+ i; // siTiZMATIT<
--> end
--> s // BAE7e R s D% FoR
s =
55.



--> for k=0:2:4 // for k=[0 2 4] IZFILC
-->  disp(k); // k DEZERR
--> end

0.

2.

4.

--> for k=3:-1:0 // for k=[3 2 1 0] IZFL
-->  disp(k); // k DEZEFER
--> end

3.

2.
1.
0

1.10.3 while X

while [ZF)
()

end

<3| >
--> a = 3;
--> while a > 0
--> disp(a);
-—> a=a-1;
--> end

3.

2.

1.

1.10.4 select-case XX
C =38 switch-case LIZFHSTHHDOTH 5.
--> n = ceil(4*rand()) /] 0~4 OEEEFAEL, NMEEY ETFT1,2,3,4 WTu o E n I

--> select n
--> case 1 then
--> disp("odd number!") // n
--> case 3 then
--> disp("odd number!") // n
--> else

--> disp("even number!") // FDffi n = 2 or 4 OPFAIT even number! (HER) & H

--> end

n = /] TOFEITENX, FAELEIEED 2.xxxx o284, U EIF T n=3

3.
odd number! // case 3 IZHETCITE D7~ odd number! &7

1 THIIE odd number! (FER) &H7

3 OPAE D odd number! (FE) & HA



1.11 RV T I 7AILDEST

B oM EEEOTEITTAHITIL, Scilab a2 Y —il—2F 252 ANTT5L0E, HOUDEDOM
BDINE T 7 A MZFEIR L (2% Scilab 27 U 7 R EMES), ZDRAT VT N7 7 A NINGETT 55 03MEF] T
5. £, ETLI-V@mE D%, SciNotes ZZFIA L T7 7 A4 MZFERT 5. 2L, ROXIBRAEE T 7
A ZFLR L, sample.sci & WO ARTCRIFET D, RET D7 7 A VA DOILRFIIMTH LW0s, 020037
L, ZZTHE lsci) £9°5.

(E) 77 ANERETLDHINE TR—2F74L7 M) OTFET528. BIzE, TA—274L7 R OFIZ
lm-ana| EWIHIARIOT A NVEEAEY, TOHFIIZAT VT MEBEO 7 7 A VERFT D E L0, (TR
by PECT 7 ANERFEL TS, REILER 7 A LRI 7 A ADPIEHZ TW D ATREMEDR S 5720, )

// -—- sample.sci OHFE -------———-
a=10;
b=20;
x=axb

[/ ==

Scilab A7 U 7" s & (T3 5I21E, 7, £ ED “File” A ==—7»>5 “Change Directory” Z##IR L, 325 L35
Ay RUDHENS, AT VT NI 7 A NVERLFE LT AN T EERLT, TOT7HAZICBET 5. KIZ, “File”
A=z2—nb “Exec...” ZERL, VA ROHNLIATLIZWAYZ VT vDOT7 7 A V4 (2 ZTlE, sample.sci) &
B, BT KA U TEITTIE L.

--> a=10;
-=> b=20;
-=> x=axb
x =
200.

F7203, exec ABERHWAZ L TE 5.

--> exec(’sample.sci’) /] T7ANBEL TN = 2 ERFE T AT F—h "THRS.
--> a=10;

--> b=20;

-—> x=a%*b

x =

200.

1.12 ATk

Scilab T, // 1%, AV FRLEELLTAHREIND. DFY, ScilabDAZ VT 7 7 A NSRBT 7 A VICE
WC, FTERRATO®RPIC /) LRl hiE, £oToaMiTeETERIND.

--> a=1 // a=2 — a=2 OIFERINS.
a =
1.

1.13 BEHOEZEFELVA
B, A7 U MEEIBOT7 7 AR L TIRIEL, T i AA THRIHT 5.

1.13.1  (#11) 2ZEHOHEZ R B multiply DEE (51%2 2, BYEL D)

il LT, 77 A/ multiply.sci IZ 2 Z#DOFE % KT Scilab BA%% multiply #5325, &L L 77 A V4%
R CIZT 2 MBI ND, FE—LTEL LY 0F 0.

// --- multiply.sci OHE ——cmmmmmeee

function z = multiply(x,y) // RV LD, 5132 DO multiply

Z = X*y //x &y OFEIRT

endfunction // BB OEFRDOKIDY (endfunction ITHME FHE
F B S



Scilab B> 7 7 A VA FiAHA A TEBEFIHTE 2 X 9123 572®I2iE, Scilab 27 V7 b7 7 A L DFiFHA
F L AERIZ, Scilab 7 > RUDEED “File” A =a2—@ “Exec...” 38R, b ENDBT 0 RUDOH NG
FIAFTENEE D 7 7 A V4 (2 2 TE, multiply.sci) 20, “B<” A& %227 Vv 73X kv, ZHUTREE
D FIABN5ET L, multiply & W) BIEFIHCE S L 51272 5.

-=> multiply(10,5)*2
ans =
100.

F 720, exec BAEEHW T AR HAATZ & HTEX 5.

--> exec(’multiply.sci’)
-=> multiply(10,5)*2
ans =

100.

1.13.2 (#12) ARAEADEEZRY B circle DEE (51812, RYIE2 D)

W, O SEEE TR Y IR B BRI E R TR (A v 7S5 RIAT 2 LENH5) A, Scilab T
3 0 AV DB il BT SR T 5.

// --- circle.sci DL —————m——eene

function [perimeter, area] = circle(r) // Bl 1o, DE 2 DO circle

perimeter = 2 * Ypi * r; // 18I THE] 2k

area = Jpi * r * r; // 22081 TMoOmE] Zikd

endfunction /] BABEZRDOKDY

[/ =

B circle & 7 7 A A B g AAATRIAT 2121, U TFD L5127 5.

--> exec(’circle.sci’) // circle BIE DAL

-—> [p,al=circle(3) // B3 oMJE & Mo mEE

a = // WOEPEER D, RALSZ b (Bl [p,al) £ 55
28.274334 // MOEREN a

P =
18.849556 // HENR p (p & aDFROIEFITLE2D)

1.13.3  (#13) {REEDD 0,1 DIV %R A% significand DEE (31% 1D, EYE1L D)

ZOBEIE, B2 1LTORT ¢ 2 E ORI TRIL L7256 OREEE (52 £y ) @ 0,1 DI O% L
FHNE L ORTHEBTHS.

// --- significand.sci OFH --—-—-
function bit = significand(x) // 0<x<1 DOAREERD 0,1 DI (52bit 4y) Z K3 B4
bit = 7’ /! AR T 0TS bit BZEOLTFH|E LTI S
while x < 1 /] x LU EIZTRDFET
X = x*2; // x 2575
end
Xx =x - 1;
for j = 1:52 /1 AR DOH L (52 [7]) #: 1 k4
if x >= 0.5 // x B 0.5 P ETHX
bit = bit + ’1°; /] REER bit OHBAIZ 1 &BMML
x =x - 0.5; // x B 0.5 Z5I< (REE Y 2D 1 #FR<)
else // x 2% 0.5 R THIIT
bit = bit + ’0’; // AREGHR bit D% AT 0 AB
end
X = xX*2; /! x % _fELTC—HiE~VT7 T D
end
endfunction
[/ ———mmm
--> exec("significand.sci") // significand BHEDFEAIAL
--> significand(0.0328) // 0.0328 DKL
ans =

0000110010110010100101011110100111100001101100001001



1.2: plot BA%t D #1741 (sin(x))

-10 -8 -6 - -2 0 2

1.3: plot2d BEE D FEATH (sin(x), cos(x))

1.4: plot2d PE%t D FEATH (sin(x)-x, 2cos(x))

1.14 5 70#E

4 6 8 1

--> x=-10:0.001:10;  // x1%-10~10 £T0.001 %A . x=[-10 -9.999 -9.998 ... 9.999 10] IZ[FH L
-=> y=sin(x); // y=[sin(-10) sin(-9.999) ... sin(9.999) sin(10)] Z[FA T

-—> plot(x,y); // sin(x) D777 DFER (K1.2). plot(x,sin(x)) TH 0K

--> mtlb_hold off // MATLAB B3%® hold (mtlb_%ffi} % Z & CTMATLAB BA¥UBMEZ 2HE 01 H 5. )

/] BIERRINTND T T 75 BEELTH LW 77 TLEEXTLE—RICTD
// W2 mtlb_hold on & T IUES T 7 HAENADOYETHERTED

-=> y=sin(x);
--> z=cos(x);

--> plot2d(x’, [y’ z’1); // sin(x), cos(x) D7 7 7DFHExR (X1.3)
/] 22U DT T 713 plot2d B CRIKFICHIE T& %
// fHL, plot2d TIFMt~=7 M THRET S O IFiEEEZET)

-=> mtlb_hold off
--> y=sin(x)-x;
--> z=2*cos(x) ;

--> plot2d(x’, [y’ z’1); // sin(x)-x, 2cos(x) D7 7 7DFE~ (X 1.4)

1.15 570K %E

Scilab T7' vy ML=/ T 7% 774V E LTRIFET DL, 77700 42 RU®D File A =2—M715, Export
BPEIRT D, 22T, RETIHOEX - 77 A NVELEFREL, Ok R v THIET S.

10



F2F HMEKLTORERE

FEMECHIEARBE T2 kS LT, BEERTTOOBEERR L, EREERT-OORE/ NS E
HRH 5., BEyNos oMz, BEENMURKRARD L2, Z 2 T,

2.1 EBHKRIKA

AR LOBBOERBGIECIE, KRELZTT, 0L EOBEO AR Z2EKT T 572 L (unsigned) #E L, A
HEOTER AR TS (signed) E D 2 /IR H 5.

2.1.1 HFELGLEBEHRE

C 78D unsigned char !, unsigned short i, unsigned int !, unsigned long M3 Z iz K725, %< DFF
FHETIL, unsigned char 1Z1 /34 k (8 B> 1), unsigned short £ 2 /34 k (16 £ I), unsigned int |% 4 /34
k(32 £ 1), unsigned long (£ 8 /34 k (64 £ M) T, 0LLLOBEEZEHT 5. #l21E, unsigned char BT
AT, 8 Ko 0,1 DA TRT 2 #ERL 00000000~11111111 (10 HEHLD 0~255) D 256 AR DI % KL T X 5.

2.1.2 FEFZTBHRE

S8 char B, short B, int &Y long WAEN Z Y725, < OFHEMHTIL, charix 134 (8> ),
short 12 /54 h (16 B R), int X434 k(32 8> 1), long 1£8 /31 k (64 B> 1) T, ADOH~EDHKET
ERBL TS, Bz, char M THIUE, —128~127 £ TD 256 FHHOEK A KB TE 5. (AOEKDOIT®N, £
BCEDHETN 1 2%, )

T, A0HUL 12 OBEREL TRINTWD. HLADED 2 OFIFEEIE, TOHOMxHE%E 2 #EX T
FLEbODOO0 L 1 ZKEGBEET, 12Nzt L. filxiE, char BT —100 % 2 OFEFEH TERITHE,
100 = 64 +32+4=20+4+254+22 CHDHMNDH, TO2#E 1100100 OFHIZ 0 ZH 8 T 8 HrIZHksE L7~ 01100100
D0 &1 EMIESET10011011 & L, FIUT 1 &M 72 10011100 A3 —100 D 2 OFEFEHR & 72 5.

2.2 EFEN/NHARE

PR INIORRBLL, RAD XS IR EN LT TFF5H) THREGR) MREES) OMEE TRIATLHETH
5. REMREDITANA (328 M) OBIEE, 831 k(64 By ) OEEORBATIENH .

(71)(%%3M % (1 +Orf&§k%M) % 2(@‘5‘%(%@*55)

2.2.1 HEEDOZFE/NHARIT

HAEE (4 34 b)) BEYMUEEBUT, C 580 float MUY T 5. FEE 1 Ey b, HBEHS ©y b, RKEH
23 By FOAFEF32 B b (32471) @ 0,1 OO THEIENERE S ND. FEMHiE, EOKOHA 0, ADKDOEHAE
1 &%, FEEERIE8 By FT —127~128 OFPHAZRILTE 528, FEEE, 127D 1572 RESNZET 0~
255(FF 572 L 8 By MESL) TRELIN TN D, DD, FEEHOMEND 127 #2511 F1E, EBEOHEROHEL 25,

BL, 223 THRRD LI, FHEE 0(2T0) & 255 (BT 1) OHAIE, FEkAREcE v 4o T
WD, RIS EUE A b < BUE (ERUEER) (ICoW T, FEEGA 1~254 O#iFH, SF Y, AN —126~127
FeE T (128 FAM) OHPATHIEEZ KRR TE 5.

Bz X, 10 ##o —18.3125 1%,

—18.3125 = —(16 + 2 + 0.25 + 0.0625) = —(2* + 2! + 272 + 27%) = —(10010.0101), = —(1.00100101)5 x 2*

11



Thor0s, FERITAOHERT 1, BEEIL 2* O 4107 % 127 /& L7z 131 @ 2 #4£ 10000011, {55
13 1.00100101 @ 1.] ®fE 00100101 DA 0 #HsH L 72 00100101000000000000000 & 72 5. SE Y, 4k 32
By FD 0,1 OWNIIROEY &7 D,

11000001100100101000000000000000 < —18.3125 ? float %! T OB/ Mg H KB
ZOMOF & LT, —32768 % float BITHRIT H L2 EZD L,
—32768 = —2'5 = —(1.0)5 x 2'°

THDHNS, FFEEN 1, FEEERN 21° © 151247 % 127 Nz 7= 142 @ 2 #% 10001110, REENE, 1.0 D 1. %
B2 0, 2F 0 23HTE TR0 DWW NERD.

11000111000000000000000000000000 <+ —32768 @ float A T DOFE/ NIUE K

2T, FUEKT —32768 % int BUCRBTH L2 E2 DL,

00000000000000001000000000000000 (32768 ? 2 HE%L)
1 0& 1 &pin
11111111111111110111111111111111  (—32768 D 1 DA% H)
L 1Zmz%
11111111111111111000000000000000 < —32768 @ int & TORELF B (—32768 D 2 DOFFEFH)

£720, int B - float BILIZ[F U 4 34 K (3241) TH D2, FEMEETIZ01 DWORELRDL Z LN DND.

2.2.2 (SREDZE/NHARIE

fEREFE (8 /SA b)) BV INEETIL, C 555D double BUTHIN T 5. HEM 1By b, R 11 ©y b, K
52 By hOAF 64 By b (64 H7) @ 0,1 OWOTHENEKBLS N, HREEE (4314 b)) OBE O 2 (E0OHTET,
FOVHEHADIENER ZRBTE 2. BREEOLE LRRIC, Foild, EOBOLAEIC0, ADKDOLEICZL &
5.

BT 11 By BT —1023~1024 OFEPFHOHER A KRB TE 223, EERIZ, 10230 15757 BRESNEZETO
~2047T(FFH 72 L 11 By MEH) TRIELENTWAD. 2F 0, BEEOHEI D 1023 Z511F1F, EEOEHKOM
b,

BL, IZ22.3 T2 X 51T, FEEEA 0 (BHA30) & 2047 (&M 1) OEGEIL, Rek/efkfEicEl v 24T
BNTNDTI=0, Fik R0l 2 5 < Bl (IEHIEER) ([T, FEEGHBAY 1~2046 OFGIH, SF 0, 5505 —1022
~1023 Fe F T (1024 FRi) O CHMEEZ R TE 5.

2.2.3 FEMIRKRBICETIRRGENREONT

TEV NS T, &, JEERMBE, ERK, O 4 FEEOBBRRBENFEEL, TR0 DOGEE - 55
B AREEOM AL, £21D0E51T->TN5.

# 2.1 FEV NS RIUT IS T D Frik ia KiiE

R i wwEs | mei | s | s | FEN L ]

% (zero) Zero | 0 XL 1[00---0| 00---0 +0 O 2 FHEFAE

FEEH %L F L EBULH L OB OX vy 7 &I 55

(denormal number, | Denormal | 0 X/Z 1 | 00---0 | #00---0 (float : 27149 <|r| < 27126 D)
subnormal number) (double : 271074 < || < 271022 DX fi)
HEFR R (infty) Inf 03IE1 | 11---1| 00---0 | oo ® 2 FHATF(E (Bl : FEID D HLE)
" =N 5 :

ot amamber) | NN [ OXE L1112 | G T O

12



ARETIE, MEEOHE LT N uiEo 7 v 77 KR35, ZOFTIE, =4 Mo T nr/4 0
EOUUEZRD TS, K (1.8) DA FHEH £ T (k= 0~1000000) ZFH L THLND 7/4 DITLUE & B
EDfl%Z, =4 Mo Cidiz>72 24 OV K LFHE CEHEICROOND Z L ERLTND.

3.1 IA M UMZEROTOTSLOB

3.1.1 =K (1.8) ZAWLT n/4 Z5tHE T % Scilab FA# ”pid.sci”

(Aitken.sci M U Eh HEE%)

1 //

2 // pid.sci: X (1.8) OF nHHE TOMAZIKT Scilab Bk

3 //

4 function Sn = pi4(n);

5 Sn = 0;

6 for k = n:-1:0 // k=0:nTHOK. HERBELZEZ TRHOIEEZY (0715 0) IZLTWD.
7 Sn = Sn+((-1)"k)/(2xk+1)

8 end

9 endfunction

3.1.2 IA M7 UMETT/4%KDSB Scilab X7 1) T b ”Aitken.sci”

S B
2 // K1.8) DHAIFEETOMERKEED n /4 DiEZE A N7 2 s THE

3 //

4 /] <ZEEOHH>

5 // 8: X (1.19) OFEER S_n~ (k) (p.10 7' L—#) DEZRAFET D 2 Rockds

6 // m: FHSOREFHOWFE m=n+ 1) n=20,1,2,, m=1,2,3,"

7 // h: BAISOERMORTET =%k + 1) k=0,1,2,--, h = 1,2,3,-

8 //

9 // ¥ Scilab TiI, EHIOTREN 1 NOMHBED (CEBTIHONDIAE D).

10 // X (1.19) T, n,k IZ0BIEE DM, 01FES] S DIFTF-& LTHEZZR.

11 // ZFZCHRTFAOEE m,h 2HAE L, S_n~ (k) OFERZES] S(m,h) IZHRT7EF

12 [/ mmmm

13 clear; /] BRBFEOEHOEEETHE (/< TH 0K)

14 stacksize(10000000) ; [/ FERFREZRR A Y O A XEHT (0 IR LEIEDIEE ST DM E)
15

16 itr = 1000000; // K (1.8) TIFEHE CTMEFHET D0 (HHER)

17 S_real = Ypi/4; // K (1.8) DPEGHfE 7 /4=0.7853981634

18 exec(’pid.sci’); // A (1.8) DEAED T 7 A )L pid.sci DFHEIFIAS

19 S_slow = pi4(itr); // R (1.8) OFELEFEHE TOMAEFHE

20 errl = abs(S_real - S_slow); // X (1.8) OH FEH F T & HEHE & DOffixaizs

21 /] (VA N OfGR L OEIESAE LCRIA)

22 for n=0:itr

23 m=mn+ 1; // miXEH] S OHEFHOERT (miX 005, miT 1 5 ED)
24 S(m,1) = pid(m); /] p.9 7 L—HD—FLEDHD S_n~(0) DIEDOFHHE

25 err2 = abs(S(m,1) - S_real);

26 for k = 0:((n/2)-1) /] p.9 T L—MNE I Finb A Esfo THHE

27 if err2 <= erril /] BENNEIL o7 68T (break THEID for X5 BLHD
28 break

29 end

30 h=k+1; // hiZBELF] S OREFHORT (k11X 005, hiZ 1 B ED)
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31 m=m- 1; /] FHREATONEE B EOIT~BET 5

32 S(m,h+1) = (S(m+1,h)*S(m-1,h)-S(m,h)"2)/(S(m+1,h)+S(m-1,h)-2%S(m,h));

33 err2 = abs(S(m,h+1) - S_real); // T =A MrUil#EOFHENX (1.19) TDEF
34 end

35 if err2 <= erril // RBRENNITFIUIET (break THMAID for XN 5 i H)
36 break

37 end

38 end

39

40 format(11); /] IMTE THEEZRTRT DL IICEE (9=11-2)

41 disp(S); // BF s OFEEFRR

42

43 printf( "errorl = %.16f\n", errl ); // o (1.8) OFEROHEME & s
44 printf( "error2 = %.16f\n", err2 ); // A N OfEROHRE L DFRE
45 printf( "S_real = %.16f\n", S_real ); // m/4 OEEHE

46 printf( "S_slow = %.16f\n", S_slow ); // A(1.8) DEIHFRHETOM

47 printf( "S(%d,%d) = %.16f\n", m-1, h, S(m,h+1)); // =A b7 U IEEORE R

3.1.3 Aitken.sci DEITHR

kDL oiz, Bk pid.sci &, A2 U7 b Aitken.sci #5tik L, Scilab ® exec 2~< > KT, $ L< %, File 2
=a—0 Exec... PHLFETTHE, ROXIITRD.

--> exec("Aitken.sci"); // — exec A~ REFHTIHIHE
! 1. 0. 0. 0. !
! 0.66666667 0.79166667 0. 0. !
! 0.86666667 0.78333333 0.78552632 0. !
! 0.72380952 0.78630952 0.78536255 0.78539984 !
! 0.83492063 0.78492063 0.78541083 0.78539772 !
! 0.74401154 0.78567821 0.78539282 0.78539831 !
! 0.82093462 0.78522034 0.78540071 0. !
! 0.75426795 0.78551795 0. 0. !
! 0.81309148 0. 0. 0. !

errorl = 0.0000002499997500
error2 = 0.0000001444154701
S_real = 0.7853981633974483
S_slow = 0.7853984133971983
S(5,3) = 0.7853983078129184 // n=05, k=3 (Izo/24R0DOFHR) CRKEDKERENEFLN TV
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FA4E EIA—RAEXORIEREE

4.1 HAVADEEZE (REE RSB Y ) D Scilab B DB ” Gauss_pivot.sci”
LIRS, By b () BERERT & D0 7 ZADIHEIE (T F A b p.93) DEBOHI & £ OERF 2R

O ~NO Ok WN -

//
// Gauss_pivot.sci: AV ADHEE (EARy MEREZITH) THN—RITFERZ MR < B

// AJ] + A : niTn% OLREITH

// b : nAT 1% OEH~T ML
// H71: x @ o715 O#SE—RGFRXDOMDT L
//
function x = Gauss_pivot(A, b)
[n, n1] = size(A); /! BREATHIORAEY A X (n X n1) 25,
for i = 1:n-1 /] BREATHND 1~n-1 F|H £ TV K.
[m,k] = max(abs(A(i:n,i))); // i FB O i TR TR ORKIEE FF 1T 52 T
/] kATADRKREZFO1T (FEERIT i+k-147H)
if k> 1 /] ATEANREZDREN S D5E
tmpl = A(di,:); // ADifTEDORY MV tmpl [ —RFRNCIRRET D,
tmp2 = b(i); // b®ifTHOEH% tmp2 (T RFAYIZIBEET 5.
A(i,:) = AGi+k-1,:); /] AD i TR ERABRE A RO i+k-11TH E AR R D.
b(i) = b(i+k-1); // b D ifTH ZRARBEEEZFO i+k-11TH E ANEZD.
A(i+k-1,:) = tmpl; // ADi+k-1{THZIBML ChH-o72 ifTHICEESHZ D
b(i+k-1) = tmp2; // oD itk-1{THZIRBEL ThHo72 ifTHICESHZ 5.
end
for h = i+1:n [/ i+ ATERRRICH L CRt s H LiEE AT 5.
= A(h,i)/A(,1); // b AT BARE DR A ER OG0 ERD D .

ACh,:) = ACh,:) - *x A(i,:); // WEHLETAOWTEZEH TS, GHIEEZ0ITT D)

b(h) =Db) -r*b@E); // WESHLETbOWTAZEHNTS.

end;
end; // ZOERT, & LEO E=A1TRTE B D
x = zeros(n,1); /] RO ML x OEFREZESTOo THIHET 5.
x(n) = b)) / A(n,n); /) ETFTFTOIT ITH) 2O n BHOM x(n) Z5HT 5.
for i = n-1:-1:1 [/ L= T OS50 BINAFE R 2 KD T <
x(i) = (b(i) - A(i,i+1:n) * x(i+1:n,1)) / A(i,i);
end // T E=AITAIAATATLEROM x(1) ZEHRT 5.
endfunction
exec("Gauss_pivot.sci");
A =T[1100 3; 1 3 4; 50 1 3];
b= 1[4 3 2]
x = Gauss_pivot(A,b) // <« BI¥ Gauss_pivot T Iz —KFER Ax=b ZfE<.
0.00462146
0.01791463
0.73771939
x = A\b // < Gauss_pivot TR®OTMPIELWHEGE. HAEF \ T Ax=b O x ZROLND.
0.00462146
0.01791463
0.73771939

15



4.2 EI—RAEXZREETEHIRE

T T, N RGN AE R TEIERIC AR FIREE LT, ROBEATHI A, EEBA~Z PrbTREIN L

MR E YA tEB L O T A - A TEICESN TR,

5(E1 — X2 = 9 5 -1 0 I 9
—x1 +bxy —ax3 = 4 A= -1 5 -1 |, z=|29 |, b= 4
—x9 +5r3 = —6 0 -1 5 T3 —6

BL, OMHIEEZ2® =0 0 0 L35,

4.2.1 YaEZEIZLBEEE
Y HRA A EXBZHERDOL RS,

xr, = 332/5 —|—9/5 xr1 0 1/5 0 1 9/5
To = $1/5 +$3/5 +4/5 To | = 1/5 0 1/5 To | + 4/5
25 = 22/5 —6/5 25 0 15 0 || —6/5
ZZT,
0 1/5 0 9/5
C = 1/5 0 1/5 , T = 4/5
0 15 0 —6/5

LB E, YabvEoRENIFRO X ICRED.
™ = Cx™ Y g

ML, 2™ I nEIHOEYELICBIT A THD. ZORKERIZESNT 2 20 5E LRkdILUT L.

z® = 0
0
0 15 0 |[o0 9/5 9/5 1.8
zP = |1/5 0 1/5 0 +| 45| =] 4/5 =] 08
L0 1/5 0 | |0 —6/5 —6/5 -1.2
0 1/5 0o 1] 9/5 [ 9/5 1 [ 49/25 [ 1.96
@ = |1/5 0 1/5 4/5 +| 4/5 | =] 23/25 =| 092
L 0 1/5 0 || —-6/5 | —6/5 | | —24/25 | —0.96
I 1/5 0 [ 49/25 [ 9/5 ] [ 248/125 [ 1.984
z® = |1/5 0 1/5 23/25 + | 4/5 | = 1| = 1
L0 1/5 0 | | —24/25 | —6/5 | | —128/125 | —1.024
I 1/5 0 | [ 248/125 95 ] | 2 2
2@ = |15 0 1/5 1| +]| 4/5 | =|124/125 | = | 0992
L0 1/5 0 | | —128/125 L —6/5 | | -1 -1
WORLICE T, EHBRROMOBRE e =[2 1 — 1] TN T
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4.2.2 HOR YA TIVEIZKBEE

C1 0 1/5 0 ™ 9/5
C=|lc|=|1/5 0 1/5 |, r=|r|= 4/5
cs 0 1/5 0 rs —6/5

L3 L, HOA - FAFAED 0 B R OREIC ST B or :[ﬂm@m@m'm,mﬁf%ﬁa

I
xgn) ¢ |: (n—1) gn—l) Ién—l):| +

I
xgn) = ¢ [x xgnfl) xénfl)} + 79

/
(= e [x 2 xénfl)} + 73

FIE 2@ =[0 0 0] BRI LT, MVIRLIEERDD RO X HIThD.

Y = 7015 0][0 0 0]+9/5 = 9/5 = 18

xgl) = [1/5 0 1/5][9/5 0 0)+4/5 = 29/25 = 1.16

@ = 10 1/5 0][9/529/25 0] —6/5 = —121/125 = —0.968

Y = [0 1/5 0] 9/5 29/25 —121/125) +9/5 =  254/125 = 2.032

ey = [1/5 0 1/5][254/125 29/25 —121/125) +4/5 = 633/625 = 1.0128

) [0 1/5 0 ][254/125 633/625 —121/125] —6/5 = —3117/3125 = —0.99744

Y =10 1/5 0 254/125  633/625 —3117/3125) +9/5 =  6258/3125 = 2.00256
1

@) = [1/5 0 1/5][6258/3125 633/625 —3117/3125] +4/5 = 15641/15625 = 1.001024
2

@) = [0 1/5 0][6258/3125 15641/15625 — 3117/3125 ] —6/5 = —78109/78125 = —0.9997952

YavEkvy, EERe=[2 1 — 1] 2RI,

4.3 HHR - HAFI)LEDScilab 7O45 5 L
4.3.1 HHYR - A4 TILiED Scilab EA# DI ” Seidel.sci”

1 //

2 // Seidel.sci: A TR« WA FIIETHET KGRI Ax=b ZiF< B
It
4 // A3 A REATHIA (n X n)

5 // b: AL bDOHEZ b (o X 1)

6 // x0: FROYIMEOHEST Fv (o X 1)

7 // tol: JI/VADEALD 2 FeDEOFFRFFE NAHEIZFI)

8 // itr: HORMRR LAl

9 // W x: it x DEXZ BV (n X 1)

10 //

11 // C: K (5.41) Offfa_ij/a_ii OEEZANDITH (FLHE 1,2 HE DR 3HARD)
12 // r: X (5.41) DR b_i/a_ii DEZ ANDHERT L (EL 3 I H ORE )AL
13 // S: FROBHRERERITT 27200174

14

15 function x = Seidel(A, b, x0, tol, itr)

16 [n, m] = size(A); /] TR OHRES A X F =y 7

17 C = -A; // C = -A (UTHI A B HIO~BIH)

18 for i = 1:n

19 C(i,i) = 0; /] ATH C DXt E 4T 0 I
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

C(i,1:n) = C(i,1:n) / A(i,1); //

r(i) = b@i) / A,1);

end

S = x0;
x = x0;

for k = 1:itr

for i =1

n

x(i) = C(i,:) * x + r(i);

end

S(:,k+1) = x;

if norm(S(:,k) - x)"2 < tol

break;
end
end
format (7);
disp(S’);

endfunction

175 C DRATOEZE % A DX AR TEH B

/] X7 BV b DEFEE A DA TEI ST H D

[/ TROWIEZ4TH S D—FLEDINARLE
/! REOMMEEZ x ITRA

// AR LA O FRAE itr 6] F TH D i
// i=1,2,---OJAIZ i FHH O x(1) #RKD D
/7 x(i) OFERRKROM x(i+1) [IXBI D

// k [BIHBEE LIZEB T 22175 s OAMNZEN
/] BIDMREE DFED ) VD 2 FTed R CUFCHIE

// FROBPEEE 5 M E TOFRRICEE
[/ BRI EFRIR (8 BHRE L THER)

4.3.2 Seidel B ZFIA L THIES DAFRX %< Scilab R 1) 7 LDl ”ex5_Seidel.sci”

O ~NO O WN -

R e el
o O WN = O

[/ e e e
// Seidel B DM (HIE 5 DS HFER Ax=b OfF: £ 5.2 IZFE L)
[/ e
clear; /! EEEHDEREHEE
exec(’Seidel.sci?’); // Seidel BA¥DFiAIAIx
A =110, 3,1, 2, 1; // Ax=b OIREATH A DEF

1,19, 2,-1, 5;

-1, 1,30, 1,10;

-2, 0, 1,20, 5;

-3, 5, 1,-2,25 1;

b =
x0 =[ 0, O,
tol = 1.0e-8;
itr = 100;

0,

[-22, 27, 89,-73, 22]°;

0, 017;

// Ax=b OHEXT FLv b DETFHE
// FROWIHME

/] xR DED VLD 2FD

e

k=108

iES

[/ BRI LAl
x = Seidel( A, b, x0, tol, itr ) // Seidel B 31T
T Elavpy ) 200 THWARVO TR REREIND

4.3.3 Scilab X% ') 7 F”ex5_Seidel.sci” DEITHER

exec(’ex5_Seidel.sci’);

0.

2.2 1
2.1302 1
2.0211 1
2.0028 1
2.0003 1
2. 1
2. 1

N W= N

.D-07

0.

.5368
.056

.0063
.0005
.0001

0

WWwwwwN

.8421 -
.0362 -
.0075 -
.0009 -
.0001 -

P Wwwwwdd o

.0121
.9833
.9957
.9994
.9999

~NOo 01O OO OO

.1260
.0269
.0035
.0004
.D-05
.D-06
.D-07
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L (ST 2202 1)

5.1 ZIRAPHEHXZKS Scilab AR DN

ZIEARCHHE A EH 9 729D Scilab OBE%IZ, poly, horner, derivat 72 ERH 5. T 2T, ROLHEKX y &
FHHX 2 2F1C L CHAT 5.

y = (z-1)(z-2)
= 2?2 -32+2
£U2
T @ DE-5)(z+3)
$2

3 — 322 — 132z + 15

5.1.1 poly B#ICLLHZEXPLCEERXDER

1R (roots) 8% L TSERX OHER ERET 544

ZEAy=(z—-1)(z-2) %, TOWIZL > TERT HIZIE, poly BAEKDHE 1 51U ZEROR 2 W ~7 7
MV [12], #2518 HEROEHE LTHEIFRE (22T X)), 351302 roots’ Z4RETHUL L. (HL,
351 0E, T 74V D roots’ THDHT-OAEMTE 5.

--> y = poly([1 2], ’x’) [/ ZEAXy 0ER (ZEAOREZIEE)

y = // y = poly([1, 21, ’x’, ’roots’) (ZAIL (’roots’ IXAHMEH])
2 - 3x + X2

--> roots(y) // roots IFZIHADIRZ KT RI¥L

ans1.= /] 1 &2 BREEA y DR
2.

-=> z = poly([0 0],’x’) / poly([1 5 -31,’x’) // A¥NzDER (T L OROREIEE)

15 - 13x - 3x + x

7o, ERBLEZHARCAHEXZHANT, HehZBACHERL2ERTHLHTES.

->s=y2-1 //y2 -1 = {x1D&E-2}r2 -1 ZFHC
s =
2 3 4
3 - 12x + 13x - 6x + X
-—>y * z // Xy LA z OO AR
ans =
2 3
- 2x + X
2
- 15 - 2x + x

VERA L1, e FREERONHK
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&¥ (coefficients) ZEE L TELHERXERET A%

ZHENy = 2% — 3z + 2 ERROFEEIEE L TRET 51213, # 1 5B HADORE RO RED BRI
N7 bV [2 =3 1), B2 BIEICEZHEAOER L LTSRS (2 2T 'x), # 3 518UT "coefl” Z48ET 2.

--> y = poly([2 -3 1],°x’,’coeff’) // ZHERNy OEFR. (B FREE WA DNEFTENREN S

y =
2
2 - 3x +x
-—> coeff (y) /! ZHEAy OFREERR.  coeff IFZHXDIRI D ML A iK T B
ans =
2 - 3. 1
--> z = poly([0 0 1],°x’,’coeff’) / poly([15 -13 -3 1],’x’,’coeff’) /) ARz DEHE
> =
2
x
2 3
16 - 13x - 3x + x
--> coeff (numer (z)) /] AKXz 04G1FOZEAOEEEFRr. aumer 135 DL HA A KT B
ans =
0. 0. 1.
--> coeff (denom(z)) /) BHX z OO LZEXOFREEFR.  denon 130 RO SIEAZ KT B
ans =
5. - 13. - 3. 1.

SHRAZEELLRT DHE
BRI DR MV ERET HMIC, RO LI ICZEALEHELRT L2 L6 TE 5.

--> x = poly(0, ’x’); /] x 5ZEXOLKE L THWLZLEES
-=> y = x"2 - 3%x + 2 /! ZHEKy DEHR
y =
2
2 - 3x +x
--> x = poly(0, ’x’); /] x ZZHEROERE L THWLZ LA ES
-=> z = x°2 / (x°3-3%x"2-13%x+15) /] GHEKX z DER
7 =
2
X
2 3

15 - 13x - 3x + x

5.1.2 horner B TLEAXPLCHEXICEZKAT IHE
ZHEARHERICH HMHEEZ AT HI2IE, horner(A—7F—) A2 HW\ 5.

--> horner(y, 5) /]y = x"2-3x+2 D x [T 5 #{LA
ans =
12.
--> horner(z,-2) // z = x72/(x"3-3%x"2-13*x+15) @ x [Z-2 =LA
ans =
0.1904762
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5.1.3 derivat I L3 ZEBXOCEFEXDMS
derivat B%k % FIVC, ZHEASHHR AN T D2 N TE 5.

--> dy = (derivat(y)) /! 2Ky Oy
dy =
-3 + 2x

--> ddy = derivat(dy) /] 2y O 2 WS
ddy =

2
--> dz = derivat(z) /7 HEKX z 0%y
dz =

2 4

30x - 13x - x

225 - 390x + 79x + 108x - 17x - 6x + X

5.2 deffB$IC L 2B TEE & feval I K 2EHEA~ADED XA

INET, EEEEHETAIL, BEOEELZ 1 OOT7 7 A NVIER LT, TDT 7 A /V% exec B THAIA
ATV, BHEREETHNIE, deffBABERHWTERT2ORMERNTHD. Fim, EF L-BEEIEEZICAT
572 OB%kE LT feval 3% 5. horner 32 HAOEKITH HMHEERA LIFEREZRKTN, T &R, feval
HEBICHHEERA LR E KT

-=> deff(’y = £(x)’,’y = x*cos(x)’); // BAMf DEHR

-—> £(2) /] BAEE T 2 AR LT2ME
ans =
- 0.8322937
--> feval(2, f) // £(2) IZRALC
ans =
- 0.8322937
-—> deff(Cy = £(x)7,’y = x"2-3*x+2°); // B f DEFE
-—> a = £(5) // BIE£12 5 2R LTl
ans =
12.
--> a = feval(s, f) // £(B) IZ[F LT
a =
12.

5.3 SHOYSUCAaEBNTaYS A
S5

oo AMRDEZEX TR BEHEZRDH ”Lagrange.sci”

// Lagrange.sci: 77 7 ¥ 2 O % ke 5 B

/7l 5lEk x: SO x #OED R
y: HiES O y floED R5
// EYE f: fHELEX

O ~NO Ok WN -
~
~

//

function f = Lagrange(x, y)
9 f=0; /! ZHEA £ & 0 THIHNE
10 for i = 1:length(x) // length(x) 1% x DEFE (HlifH A DE)
11 xi = [x(1:i-1), x(i+1:$)]; // xilZx b i BHOEEZRWEZY ML
12 f = f + poly(xi, ’x’) * y(i) / prod( x(i) - xi ); // p.17X (2.11) OFKEZNEIZINZ D
13 end

14 endfunction
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5.3.2 BE# Lagrange ZFAWLVTHIRE 1 (p.20) ZfE< XU 1) 7 LDl ”ex1_Lagrange.sci”

OO NOOPdWN -

10
11
12
13
14
15
16

/] TFARp.20 BEE1
// sin(x) ED 5 OOHFSENE A RDT 7T Y a il EHA A KD,
// sin(x) OV T T7EHENTT T 7IZRKRTAHAZ YT |

i
clear; /] EFRHFEHDERODEZ & TIHE
exec(’Lagrange.sci’); // Lagrange BAER D HtiA A

x = [0, %pi/4, wpi/2, 3*%pi/4, Tpil; // HFS D x SO DR

y = [0, sqrt(2)/2, 1, sqrt(2)/2, 01; /] FFR D y BOEOFRS]

f = Lagrange(x, y) // Lagrange B¥(CT /' 7 > ¥V o i1 % KD D

xx = x(1):0.001:x($); // 0~n D% 0.001 ZNATHEILI=RY (FF 70 x fldH| )
yy = horner(f, xx); // x BRI xx TOMMLEXOME (xx &R UE S DRF))
y_real = sin(xx); /7 x ORI xx TOHGHE sin(x) OfE (xx & [Al LR S O%5)
plot2d(xx’, [yy’, y_real’]); // #iZHEA L sin(x) ZEHRTER (ZFEUV-72 0 ER D)

5.3.3 ”exl_Lagrange.sci” DEITHER

--> exec(’ex1_Lagrange.sci’);

f

2 3 4
0.9819684x + 0.0582877x - 0.2360955x + 0.0375758x /] &b 4 RO ER

5.1: il 1 (sin B9% D Lagrange fififi]) Zfi# < 2 7 U 7" Kex1_Lagrange.sci” D FEITHERD 7 T 7

5.3.4 % Lagrange #RAWVTHIRE2 (p.24) < XU ) 7 FDf| ”ex2_Lagrange.sci”

©COONOOPDdWN -

10
11
12

/] TFANp.24 BlE2
/] AODHBENS 3RDT T TV a i ZERERD, 37 20 DHEEEERDDLAZ VT |

e
clear; /] EFRHEHDER OB Z ETIHE
exec(’Lagrange.sci’); // Lagrange B DFHLIA I~

x = [19.9466, 19.9907, 20.0349, 20.07931; // MmO x BHOED RS

y=1[ 2.712, 2.714, 2.716, 2.7181; // #ifm D y #hOfHED RS

f = Lagrange(x, y) // Lagrange B3 CT7 /7 v VafifiZEN £ 2k D
yy = horner(f, 20); // fEZIEA £ 1220 ZRA

printf ("£(20) = %f\n", yy); // 3y 20 OHEEME £(20) DIEDFR

5.3.5 ”ex2_Lagrange.sci” DEITHER

--> exec("ex2_Lagrange.sci");

f

2 3
69.883617 - 10.193976x + 0.5133640x - 0.0085794x // EonT- 3 RO ER

£(20) = 2.714421 /! ZHEEXNSERDTE 34 20 OHEEHE
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6.1.1 BHEAKICLKIBERDDEZRIEHDH "trapezoid.sci”

1 //

2 // trapezoid.sci: BIARIT L DEMERE Y 21T O BAEL
I —
4 /) <BIFE> £ #ESEK

5 // a: FEOKHEOHED

6 // b: X DKL

T/ N: XM [a,b] TO/MXHDE

8 // <WKVIE> I: FEH/IME

9 //

10 function I = trapezoid(f, a, b, N)

11 h=( - a / N; /1 TGy D/NX T O

12 x = a:th:b; // FIAIZEBT D x oA
13 y = £f(x); // FEARICET D y ofE
14 I =hx* (y(1) + 2 * sum(y(2:N)) + y(N+1)) / 2; // K (3.4) TRINDFEDDIHE

15 endfunction

6.1.2 = (3.6) DHBERSDELXKRHDHRXV ) T FDHl ”eq36_trapezoid.sci”

1 clear;

2 exec(’trapezoid.sci’); /] BIEAROBEE T 7 A VD FEIrA I~

3 deff(Cy=f(x)’,’y=sin(x)’); /] B £ OEFE £(x)=sin(x)

4 a=0; // OB OMmED

5 b = %pi/2; // BEOXE oKDY

6 N = 8; /] 3EE (BIEOR)

7 format(1l1); /] FERE IMTE TER

8 I = trapezoid(f,a,b,N) /! BRARIC L 28RS, X (3.6) DFERICFT

6.1.3 R4 1) 7Tk ”eq36_trapezoid.sci” DERITHER
--> exec(’eq36_trapezoid.sci’);

I =
0.99678517 /! BIEARIC L VRS =R

6.1.4 BEAKICKBIBUETES %175 Scilab DIZLERAHL

FRETCER LB L FIRRIZ, BIBARIC K 2 EERES 21T 9 Scilab OFEHERI# L L T inttrap 3 5. LAF
\Z, inttrap BAEKDOBERFI LT, FERIIZOWTIE, help inttrap T~V EZZROZ &)

--> h = Jpi/16; /! FIXEOME h = n/16
-=> x = 0:h:%pi/2; // 0~n/2 £T n/16 ZH
--> I = inttrap(x, sin(x)) /! BRARIT L B BUEFESy
I =

0.99678517 /] ERORZ )T &R CikR
iz, B TERLEZERICOWTHES T 2581E, KOXIITT5D.
-=> h = Ypi/16;
-=> x = 0:h:%pi/2;
-—> deff Cy=f(x)’,’y=sin(x)’); // deff TR £ (x) #EF
--> I = inttrap(x, f(x)) /] FH25BEREB L) L5
T =

0.99678517
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6.2 AVR-ILIOv Y FILOBFAKICKDBERED (H0RXDKREE)
6.2.1 AVRADKREEICKDHEES DEZRTEHRDH ”GaussLegendre.sci”

1 //

2 // GaussLegendre.sci: H U ADREHAIZ K 2B 21T 5 B%L
RIS  —
4 // <s5IE> £ $HESEK

5 // a T K DI E D

6 // : BT ORI Y

T/ N MRFAE (L, N X 2,3,4,56 OBEAITOHIN)

8 // WY E> 1. FEOE

9 //

10 function I = GaussLegendre(f, a, b, N)
11 xi = [-sqrt(1/3) -sqrt(3/5) -0.8611363116 -0.9061798459 // p.53 D 3.3 OHfffA

12 sqrt (1/3) 0 0.3399810436 -0.5384693101

13 0 sqrt(3/5)  0.3399810436 0

14 0 0 0.8611363116  0.5384693101

15 0 0 0 0.9061798459] ;

16

17 wi = [ 1 5/9 0.3478548451  0.2369268851 // p.53 D3 3.3 DEH

18 1 8/9 0.6521451549  0.4786286705

19 0 5/9 0.6521451549  0.5688888889

20 0 0 0.3478548451  0.4786286705

21 0 0 0 0.2369268851];

22

23 x = xi(1:N, N-1); /1 [1,-1] OXBETO TR OITH1 xi 7> BB ARy 2 fillH
24 x=((b-a) *xx+b+a)/2; // [a,b] OXMTO THIMA] (2. p.51 D & DML EI
25 y = £(x); //y = [f£&x_1), £(x_2),..., £(x_N)]

26 w = wi(1:N, N-1); /7 TEHZ] OITH wi BB &

27 I =((Mm-a /2x* (W *xy); // K (3.20) & (b-a)/2 LT [a,b] DXHEIIEH

28 endfunction

6.2.2 K3IADHIADRIEEIZKDBENMEEZKRHD RV ) T Dl ”tab34_GaussLegendre.sci”

clear;

1
2 exec(’GausslLegendre.sci’); // ﬁ‘?X@ﬂ?fﬁ%@Fﬁiﬁ774’/l/@§ﬁ«7f@«7f

3 deff(Cy=f(x)’,’y=(x.*(1-x)).~(3/2)’); // B E OEER £(x)= {x(1-x)}7(3/2)

4 a = 0; // TN IZF'EJ@iz“i@

5 b=1; // BEOXEOKD Y

6 for N=2:5 // FEAEEL N = 2,3,4,5 OEGAICOWTAICEHE
7 = (128/3) * GaussLegendre(f,a,b,N);  // HU AORREIZ K 28BS

8 dlsp(S) // T £ (3.4) OEMNSAITHET (WN=2~5) ZFIH
9

end

6.2.3 R4 1) 7k ”tab34_GaussLegendre.sci” DEITHR

--> exec(’tab34_GaussLegendre.sci’);

2.903099 // N =2 OB (p.54d £3.4D—FLHDFND N=2~5 O LR UL
3.1199473 // N =3 OBE
3.1365993 // N =4 OB
3.1399284 // N =5 OBEH

6.2.4 HIORADKIBEEICK HHIETES Z1T 5 Scilab DIZHEREE

77 A O RFEE CHAERE Sy 21T 9 Scilab OIEHERI$L & L T integrate 23 5. LLFIZ, integrate BI% > Al i
T, (REMIZOWTIE, help integrate T~V T 2SO Z L. )

—-=> deffCy=£f(x)’,’y=(x.*(1-x)).~(3/2));
--> 8 = (128/3) * integrate(’f(x)’, ’x’, 0, 1)
S =
3.1415927 // p.54 F3.4 ON = 100 LL k& R0k
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FTE FFREAREXOBUERARE

71 Za—trE(Za—+r-35 7Y UR)ITKSIEBRAEXDOEIERARE
711 Za—bURITKEHAEXDEZRTERDH ”Newton.sci”

// Newton.sci: ==— hE(THFA L p.72 DX (4.16)) TIEMIE HRERX A < B

x0: fROAIHIfE

A
[/ £ BE(x), df: HEHE £ (%),
//
function x = Newton(f, df, x0, tol, itr)
x(1) = x0;
y() =£(Cx@) );

10 dy(1) = df( x(1) );

11

12 for k = 1:itr

13 x(k+1) = x(k) - y&) / dy(k);

14 y(k+1) = £( x(k+1) );

15 dy(k+1) = df( x(k+1) );

16 if ( abs( y(k+1) ) < tol ) then

17 break;

18 end

19 end

20 format(12)
21 disp([ [0:k]’, x, vy 1)
22 endfunction

1
2
3
4
5 // tol: MikEAZEOFFA®ME, itr: RV IELU[EE
6
7
8
9

// x OPIHHE x0 % x(1) £15
// x0ZxT % £(x0) D% y(1) £T°5
// x0 1% % £2(x0) D% dy(1) &%

// KT itr E#R Y KT

// K (4.16) T x OfE%E FH

// EH LU xIxT 5 £(x) O
/! T L x IR D5 £ (x) O
// K (4.17) TURHIE

// R L7256 for XmBHIRIT S

/] fli% 10 HiE CETT 5 -
/] =a— N AROED R LEKE x, y Of%EHRS

712 Za—b+tUETp.T200E2DAEXZEZRC XY ) T DOl ”ex2 Newton.sci”
TR f(z) =23+ 622 +21x+32=0%==2— b IETHEITE, ROXH72RA7 V7 MEFATTIUT L.

clear;

deff (Py=df (x)’,’y=3*x"2+12%x+21°) ;
exec(’Newton.sci’);
Newton(f,df,0,1.0e-10,20);

ad WD

deff (Py=£f(x)’,’y=x"3+6%x"2+21%x+32°) ;

/] EFREHDOEHDOMHEOMHEE

// £(x) DEE

// £2(x) DEF

/] =z2— N BB ORI A T

// WIEME 0, TR 1.0e-10, HHmR L[EI¥ 20 THE<

71.3 A1) Tk ”ex2_Newton.sci” DETHER

--> exec(’ex2_Newton.sci’);

0. 0. 32.
1.523809524 10.39369399
2.597508059 0.409107601
2.638130209 - 0.003024983
2.637834269 - 0.000000168
2.637834253

GO WN =
| I

3.55271E-15

£(0) = 32

~
~
)
<
Il

e

e Jen e
SsSssss &

~

~
B R B
CCCCT
AP WN =
HEEEE _
T T 10 T70 0

TR . fiElX x = -2.637834253

7.2 AREKXDEZKRD S Scilab DIZEZERIH roots
ZIE f(z) = 0 D% RD 5 Scilab OFEHAERREL & LT roots 3% 5. LA FIZ, roots BIEOMEMAHI 2~

--> y = poly([32,21,6,1],°x’,’coeff’);
--> roots(y)

ans =

- 2.637834253

- 1.681082874 + 3.050430199i

- 1.681082874 - 3.050430199i

// ZTE f (x)=x"3+6x"2+21x+32 DIEFH
// £(x)=0 D% roots TR B

/7 fE1 (LREOFITROIMARIZFE L)
/] k2 (B3R
/] %3 (EFRE)
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F8E WMo AREADRIEREE

8.1 4XRDILUHGT - Uy REIZEDWMHARERRDOBERMER X
8.1.1 4RDILUHT -5 v ETHAARIEM B ”"RungeKutta.sci”

1 //

2 // RungeKutta.sci: 4{ROD/L7T « 7 v Z1E (6.42) TR R Z i < B%K

8 )
4 /7 <gl¥E> £ W RO £(x,y)

5 // a,b: X[ [a,b]

6 // yO: WIS

7 // N: XD EIE

8 % <EVE> x,y: WO HRROBMER (x:~X27 ML, y:iXZ7 FL)

9

10 function [x,y] = RungeKutta(f, a, b, y0, N)

11 h = (b - a)/N; // b X OZ 2R

12 x = a:h:b; /! x WhDZN I (e~ 2 b L)
13 y=y0; /7 I y=y0

14 fori=1:N // NS TEZRD D

15 k1 =h * £( x(1), y (1) ); // o (6.42) D ki

16 k2 = h * £( x(i) + h/2, y(i) + k1/2 ); // X (6.42) D k2

17 k3 = h * £( x(1) + h/2, y(E) + k2/2 ); // K (6.42) @O k3

18 k4 =h *x £( x(i) +h, y(i) +k3 ); // K (6.42) D k4

19 y(i+1) = y(i) + (k1 + 2%k2 + 2%xk3 + k4) / 6; // K (6.42) O y(i+1)
20 end

21 endfunction

8.1.2 4RDILUTIvRETP.141 DBIE3 ZfEL XY 1) 7 bDfl ”ex3_RungeKutta.sci”

1 __________________________________________________________________________

2 // PB3%RungeKutta Z HWTHIEE 3 (p.141) #fE< A7 U7 b

3 __________________________________________________________________________

4 clear; /] TEFHEHFDEBOEDHE

5 exec(’RungeKutta.sci’); /! B DFEIR AR

6 deff(’dy=f(x,y)’,’dy=y-y~2’); // B 3 Oy A D BE D EF
7 a=0; /1 KR OIBEY

8 b = 20; // KB OFED Y

9 yo =0.1; /] HIGRAE

10 N = 8; [x,y] = RungeKutta(f,a,b,y0,N); plot2d(x,y,1); // N =8 OHE

11 N = 10; [x,y] = RungeKutta(f,a,b,y0,N); plot2d(x,y,2); // N = 10 OHH

12 N = 20; [x,y] = RungeKutta(f,a,b,y0,N); plot2d(x,y,3); // N = 20 OEHE
exec(’ex3_RungeKutta.sci’) T, EFEDAZ V7 FaF 745 L, K8 1ITRTMO TRAOBEMRIFRIND.

0.9 g N= 8§ -
o8 N =10 ——-
/ N=20 —
o7 i
0.6 4 l
- /

8.1: Bl 3 (p.141) Z 4 IRDN 77« 7 ZIETIROW AT (N = 8,10, 20)
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8.2 Scilab D#ZE#R% ode DELVA
Scilab OIEAERSHIC, Hi4sr HFE (ODE; Ordinary Differential Equation) % #EAIZfE < BI¥L ode 23 5.
PITFIZ, ode BI¥ta WV 1 oMy TR, n BEOMS R, AL 1 Sy TR OFEOH 2 R~d.
8.2.1 odeB#IZ&k % 1BEHMNAEXDEE
ode BA% & FIVT, WD X 5 722850y HRER O YA RIE 2 i < HFIEIC OV TR 5.
y = f(zy), WIS y(xo) = o (8.1)

1 BEMAAERX v =z +y, y(0) =0 D%
TITE, BIELT, floy)=x+y, x0=0,9 =0, TRDOLKKXOMNFTREAEML.
y=xz+y, y(0)=0 (8.2)

ode BB D 4 >D51H0%, £0 D (1) yo DIE, (2) zo DIE, (3) %fEfifEZ KD 5 XH D o #DOZH DRI vo~x N
DEER7 bv, (4) BEADIAT, Fl2IE, ROXSICHFHT 5.

-=> deff (Cyd=£f(x,y)’, yd=x+y’); // f(x,y)=x+y DEFH

--> x0=0; y0=0; // RS y(0)=0 OFE

--> x=x0:0.2:1; // x=[0,1] DX\ THIAE 0.2 TfiE< (x=[0,0.2,0.4,..,11)
-=> y=ode(y0,x0,x,1) // ode BAEC TRy iR 2 i <

y =

0. 0.0214028 0.0918247 0.2221188 0.4255409 0.7182819 // ode BE¥LIZ X B HfiEfiz
--> ye = exp(x)-x-1
ye =

0. 0.0214028 0.0918247 0.2221188 0.4255409 0.7182818 // FREMR exp(x)-x-1

1BEMIARK Y =2 +y, y0) =206 (MNPFEOHANELLOHERLD)
FRRIC, Ry TR %E, IS 20 =0,y =2 TS 2252 5.

y=z+y, y0)=2 (8.3)
WIS DB Z AT LT, [ ode BIERZ FHVTARITIZ L.
-=> deff (yd=£f(x,y)’, yd=x+y’); // f(x,y)=x+y DEFH
—=> x0=0; y0=2; /] WIENE y(0)=2 ICEH (LF L= DIFOR)
--> x=x0:0.2:1; // x=[0,1] DT, ZIZiE 0.2 THEL
--> y=ode(y0,x0,x,f) // ode BAEC TRy iR A i <

y =

2. 2.4642082 3.0754742 3.8663565 4.876623 6.1548466 // ode BA%LIZ L B HfiEfiz
--> ye = 3*exp(x)-x-1
ye =

2. 2.4642083 3.0754741 3.8663564 4.8766228 6.1548455 // EEEMRE 3kexp(x)-x-1

8212, LR CHRBIEMASFTER Y = o +y O (y OIE) "7+ 5.

y=x+y, y(0)=2

y'=a+y, y(0)=0

T 1 T T T T T T T
0 01 02 03 04 05 06 07 08 09 10
T

8.2: 1 MY HER i = 2 +y O 2 FREO G y(0) = 0, 35 LTV y(0) = 2 (AT 57
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8.2.2 odeE#IZ & SEMHEMAAEXDEE
D DT, RO KD 7 n B (BB By R A SIS < FIEIC OV TR 5.

y(n) = f (l‘, Y, yl7 yl/7 s ay(n_l)) ) (84)
ML y(z0) = a0, ¥/ (w0) = a1, ¥ (w0) = @2, .., ¥ (0) = @y

2 B AEROMEE (v = 0.3y —sin(y), y(0) =7/2, ¥ (0) = 0 DOHl)
& LT, ode B ZRAWT, WATH LN 2 By HEN (n =2) <.
y" = —0.3y’ — sin(y), (8.5)
WG y(0) =7/2, 4'(0)=0

n DM TR E ode B CTHES 54, BIEIL, (1) E0DABISRIEOHENR Y MV [ag, 0z, ... an—1], (2) 2o D
1?()ﬁﬁ%%*%éEﬁ@x%@Jﬁ®+ﬂwmﬁN®@N7hM(@%ﬁ%@ﬁﬁ,ﬁ®i5ﬁﬁﬁfé
BLUTORFITIE, u=y,v=9" &L TN5D.

-=> deff (’ydot=f (x,y)’, [’du=y(2)’, ’dv=-0.3*y(2)-sin(y(1))’, ’ydot=[du;dv]’])
// B¥w =y =f(x,u,v), v’=y"=g(x,u,v) DEH

-=> x0=0; y0=[%pi/2;01; // OISO E

--> x=0:0.1:15; // x=[0,15] DX THIZE 0.1 THES

--> y=ode(y0,x0,x,f); // ode BTy iR & iR <

--> plot2d(x,y(1,:)); /! WOy 271y b

--> plot2d(x,y(2,:)); /] WOy #ER T ey b (X8.3)

ode BIECCH DIEMA TR y, ' £H83ITRT. 0l (n > 3) DRATERIZONTH, ode BT
BEICHES Z LV TE 5. “OBA, ode DEIMTE 2 20 y0 &, deff TEHT 7% BI% ydot % 75 n D
e ML ETIUE L.

8.2.3 odeFE#IZ Kk 5E 1 EWMHHREXDEEDH
JEST 1 Py TR A ERICAR S FEIC O W Tr M« RLT T OFBRROF A HWTHRT 5.

I 1 EMASAEXOEE (O D - RLT S5 HELDOH)

o R n“\/lx??jﬁiﬁk 3, T & HHRE ) OEEROEEORLE KT HMALERRET LT, #
BEOBEIE y L, HEEOMEERK y, OBIIRE, BV FERRCKO LS ICR LD THS.

1

Y=y — Y1y — Eyf (8.6)
, 1
Yo = Y1Y2 — Y2 — %y%’ (8.7)
B 20X, OIS E
y1(0) =2, y2(0) =1 (8.8)
& LT, Ny iR E ﬁ {ERDEDITD. ok, EWMHHRNELESGH D ode BEOENFIL, &

W& jﬁfﬁ’i’ﬁﬁKiﬁ/ﬁ HLT&)Z)
-=> deff (Pydot=£f(x,y)’, [’dyl=y(1)-y(L)*y(2)-y(1)"2/10°, ’dy2=y(1)*y(2)-y(2)-y(2)°2/20’,

>ydot=[dy1;dy2]°1); /] y1°, y2@ DERE
-=> x0=0; y0=[2;1]; /! OISO E
--> x=0:0.01:50; // x OH|HIE L WA R TE
-=> y=ode(y0,x0,x,f); /1 W53 IR A g <
-=> plot(y(1,:),y(2,:)); /] yl, y207u vk (X8.4)

212, X (8.8) THALNDHMISMTIE, #HEE DI LT’FEZ@%‘OD%I%JWWZ&) LiEHL D

. K
M REE OB T 20, MEREDHEA T2 LWEEOEDPWOL-OIHEEOR OGS, 0L 57H
A 7L DL, & 2B TVSETF R DN,
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8.3: BilE®D 2 P&ty Sk D 8.4: 1 M- ARNT T DFHFEXN DM 8.5: shooting.sci D EFT#E

83 La—TaUTEAVWELE) ICKHEFERBDAERZEDH
8.3.1 #REDEFRMERRE ' = p(x)y +q(z)y +r(z), yla) =y, y(b) =1y, DBFI

BESMERE LT, HDRLD 2 RISBT DR BEREM) 526N TEY, TORMEmMIZTREZRD S
BTHS. Plé LT, WIRTBIBOSEMERNEZ > = —7 ¢ > 7EZ IV TE<.

"o 2z /- 2 _ 7?
V=¥ Tyt L y(0) =2, y(1) =3
HRHT, T OMIEEESERE O BRI OB Th 5.
s,
V=% T2t T
Da—T4UTEEERT ARREREOMS HFREXDOEBER ”f.sci”
1 /)
2 // Va—T 4y 7EEENT 25 MERBEOF—E O TR A ERT D B
3 /) e
4 function dz = f(x,z)
5 dz = [ z(2) // z(1)’= u’= z(2)
6 2 x x./(x"2 + 1).x2z(2) - 2/(x"2 + 1) .xz(1) + x”2 + 1 // 2z(2)’= p(x)u’+q(x)utr(x)
7 z(4) // z(3)’= v’= z(4)
8 2 x x./(x"2 + 1).%xz(4) - 2/(x"2 + 1) .*xz(3) 1; // z(4)’= p(x)v’+qx)v
9 endfunction
a—T 4 VTETIRREREER XY 1) T LDF| 2 ?shooting.sci”
FEROBEFERIE A ode A% Z W TS 227 U 7 OBl &2 LU FITRT.

1 /) == e
2 /) va—T 4 B VESMEMEOGEL S A2 ) T
3 /) e e e e
4 clear; /] EFRBEHPDOEOHEE B
5 exec(’f.sci’) // BIRE DM RO BISUE R Dt A I
6 x = 0:0.001:1; /] x B L I
7 n = length(x); /] x BhOZA DI
8 a =0; b=1; // IX[# [a,b]=[0,1]
9 ya=2; yb =5/3; // x=a,b BT DEESGME
10 z0 = [ya,0,0,1]7; 1/ o IR OO HE
11 z = ode(z0, a, x, f); // ode BA%x % FIH
12
13 y =2z(1,:) + (yb - z(1,n)) * z(3,:)./ z(3,n); // FEHR: y&x) = ux)+(yb-ud))/v(b)*v(x)
14 plot2d(x,y); xgrid; !/l TIT7OERR, Ty FRR

exec(’shooting.sci’) & LT, AZ U7 hEFETTDH L, ML NEREIND.
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