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1. 7R b« FT—H

— A7 BT L DALY b BARRREE TR LI AN T o G, 2
ZTIE, FH, NEFOHBE]Z ISRV IZHAL, Yu s 788 LTRT,
WD X5 REREREN SO ET D, GEFIIZFEL)

X! -3 -1 0 2 5

Y| -18 -8 10 50 26

2. Lagrange il & 2D 0 s/F A
DX 75 5DfE K, V)AFEBRIZEVHESNIZLEE, ZOFEFTOMENED X D
7RIS 72 D TR L7200,
Z D& el & @k A E - TIT 9 D) Lagrange DAl TH 5, HFETIX
Z D% Lagrange DI Z AR ENHTLS 20N, ZZTIEFAR D DITNLIER W,
2O RO L 1 RA, 320880 2R THELSTHD, SIL5 2D ERD
TAWRDLEATHIMT 5,
Z 2T, ARSEABEBEERD L O IRET D,
f(x) = axt + bxS + ex? 4 dx @ ceeeeeeeeeeeens (1)
LORER RN
a(=3)" + b(-3)° + c(-3)* + d(-3) + e = -18
aC-D'"+bEDY + c-1D* +d(-1) +e = -8

ab +b5 +c¢5 +d5 +e = 26
THEITHIEE DO TEFIZRD L Ik D,

3 (-3) (-3 (-3) (-3°nfed B 80
Y EY e Y gD T

Wl)(l)(D(l)(DWDD 010 C
DDDD i

HS“ ¢ o s HDDDSOD
00 [
0e %D

T b, ZOENHRAZMITIE, 4 RSEXFEE Q) X% Ea, b, ¢, d, e
KED, LedoT, )RUZKVEEDHEIZHOWTOMME LIERHF LD,
[1] Ak, NErase TAPEUERR ] p. 35-43, A — L4k (1983).



TR, FOFFELIZ] TR II U TTAHRIENTE S,
EBRERAZKRDO L DT D,
XL=: 3 1025

XL

31025
YL =: _18 _8 10 50 26
YL

_18 _8 10 50 26

NL =: |. i. #XL
NL
43210
BREATHIAL TR D X 912705,
AL =t |: XL "/ NL
AL
81 10 16 625
27 10 8125
9 10 4 25
310 2 5
1 11 1 1

INEffoT, Y FRERRXOMII, JOTVIT 47 % XD —RTRDEND,
F LT, ZOfEOEN Lagrange DAREUERELFL & 72 5,

FL =: YL %. AL

FL
2.33333 _39 52.8667 10.3333 _0.533333

Lotz 7 va 77 Llagr & LTER LT,
lagr =: 3 : 07(1 0)

XY = x
i #X
(L i 8 7)) X
= Y% A
XX = N " y.
+/ F % XX

)

FRAE R (XL, YL) D% &5 T, XRELIEH O Lagrange #fifl] L72EIZR O X 9 1245
LD,

XL
3 1025

YL
_18 _8 10 50 26

(XL;YL) lagr 3 1 0.500.511.52

18 _8 0.314236 10 20.4781 31.1111 41.2031 50






3. Splineffiffi & =D/ F A

Spline ffifl] CIX, F T L L THKAER TR > TREIZZIT S, LT, £h
ZNOXENEZ 3IROLENX (559 1X 3D Spline) THIXICHFET 2, ZnbHD
X Z L OB O EZ SR EADLE L DN Spline il TH B, ZiuIh->Coil
MHAOBEEERZ ERT-HD LS TWD,

SIWBERZE KA HEK T, (ZZTHERETHDLZ LITER)

f(x) =a+ bx + cx* + dx°

INPHENENOXMET, BEE, 1R, 2WRMITRO X D122 5,

[*3, -1] Tk f1x) = a + bx + Cle + d]X3
' (x) = b+ 2cx + 3dix’
177 (x) = 2¢ + 6dix

[-1, 0] TiE f.(x) = a + bxx + cox’ + dox’
£y’ (x) = bs + 2cox + 3de2
9’7 (x) = 2co + 6dox

[0, 2] T fs(X) = a3 + bsx + (33)(2 + d3X3
f3' (x) = by + 2c3x + 3d3X2
37 (x) = 2¢3 + 6dsx

[2, 5] T fux) = ar +bx +cx’ + dx’
£ (x) = by + 2cax + 3dix

o (x) = 2c4 + 6dix
Z ZCSpline &ML 1E, RO X HIIZED D,
cHERT, ZNZENOEEEIFRIEMICE LV, £1(=3) = -18, -

c BEFRI O 1 RBEREIT S L, 1 (-1) £ (=1), -
« BRI £ 2 RISER BT LUy, £ (1) = £ (1), -
« K CTO 2 WIBEREIT 0 &9 5, £77(=3) =0, 7 (5) =0

INHDORITKHOMEEAND & R Z ay, - di & T HEHTERADRGELND,

ar + bi(=3) +ci(-3)* +di(-3)° = -18

ar +bi(-1) +cei(-1D* + di(-1)° = -8
az + bo(-1) + c:(-1?+ do(-1)° = -8
as + by 0 + ¢ 00+ dy 0 = 10

as + bs0 + ¢ 0° + dy 0° =10
as t+ b32 + c3 2+ ds 2° = 50
ar + b2 +c 2 +di 2 =50
ar + b5 +ci 5 +di 5 =26
by + 2ci(-1) + 3di(-1)* - ( by + 2cox(-1) + 3dox(-1)*) =0
be + 2c2 0+ 3d2 0° = (bs + 23 0+ 3ds 0°) =
by + 2c3 2+ 3ds 2° = (bs +2cs 2 +3ds2°) =0
2¢i + 6d; (1) = ( 2¢c2 + 6d2 (1)) =0
2¢cs + 6d2 0 — (c3 +6d30) =0
203+6d32_(204+6d4 2):

(e

o

2c1 + 6d; (—3) =0
2cy + 6ds 5 =0
ZOHN HFRA A Z L1X, Lagrange il OGA EREE. JiIZE-oTH, Z<KE
S LI E R, BEBIZ, JOTR T T I TICAD,



WEMT =X 2RO LT D,
X$=:3 1 0 2 5
YS =: _18 _8 10 50 26

CHOMEEN D, [FHIOBELL LTELDHIDIC, TRENT ST KEfEoT-,
TP, BEEIEIC WL, ] OFE] £0 & F0012 X VT,

fO0=:3:0

= v

= <0 HX

Fr2# <) y. T/ G < HX)

— e

o XS

1 .39 27/1 11 1/1 11 _1/1000/1000J1248|1248|1525125|

£00 =: 3 : 0
PPA =: (8, 4)$(<4#0)
PIO =: f0 XS
NSA =. +: NS - 1
i= 0
i= 0
while. i < NSA
do.
j= <=t
wr i,

NB. wr (i{PIO)
PPA =: (i{PI0) (<i, j) } PPA
i= i+1
end.

PPA

1 39 2710000

| | |

El 111 Eo 000 Eo 00 o[o 000 |
io 000 i1 11 ,1E0 00 oio 000 i
io 000 i1 000 io 00 oio 000 f
io 000 io 000 i1 00 o{o 000 i
io 000 io 000 i1 2 4 Sio 000 i
io 000 io 000 io 00 oi1 248 f
io 000 io 000 i | i



W, 1 RBEREIC OV T, B 1 & F11IC R 04T 9.
PPB =: (3, 4)$(<440)

Kl =:}: 2401234

K2 =: }. 280 1 2 3 4
KK =: K1,. K2
f1=:3:0
X1= 1}.1}:vy.
PA 1= 07(1) (1, 2, 3) *”(1) v. ~/ (i. #X1)
PB_1 = 2#PA1
M_1 = $PB_1
PC_1 = ,|: (= {L M_D#"(0) (1, _1)
Foore <) (o {0oMo, (+ {M_1)) $, PC_1 %"(0 1) PB_1
)
f11 =13 :0
P11 =: <"(1) (6 4)8,> f1 XS
NSB =: +: NS - 2
i= 0
while. 1 < NSB
do.
NB. wr i { KK
PPB =: (i{P11) (<i{KK) } PPB
i= i+1
end.
)
PPB

01 _23/0_ 12 300001/0000 |

0000]0100 [0_100/0000 |

00001]0000 [01412/0_1_4 12

FEEIC LT, 2 IRIMIREIC W Cid, BhE 2 & £22 108179,
f2 =23 :0

X 2=}, }:iy.

PA_2 = (0, 0),7(1) (2, 6) *"(1) y. / (1. <& #X_2)

PB.2 =. 2 # PA2

M_2 = $PB_2

PC_1 = ,|: (= { M2)#"(0) (1, _1)

Foore <@ (G {0oM2), (+: {:M2) $, PC_1 *"(0 1) PB_2
)

PPC =: (3, 4)$(<4#0)

22 =13 : 0



P22 =: <"(1) (6 4)$,> 2 XS
NSB =: +: NS - 2

i= 0
while. 1 < NSB
do.
wr 1 { KK
PPC =: (i{P22) (Ki{KK) } PPC
i= i+1
end.
)
PPC
002 6/00 _26/000010000

00001/00001]00212/00 2 12
5 X OMEGEE 2 DT, Bhial £3 & £33 & L7,

PPD =: (2, 4) § (<4#0)

f3=:3:0

X 3A = {. vy

X 3B = {:y.

PA 3 = (0, 0),”(1) (2, 6) *x"(1) (1, X 3A)

PB 3 = (0, 0),”(1) (2, 6) *x”(1) (1, X 3B)

PA 3;PB 3

)

£33 =:3:0

P33 =: 3 XS

PPD =. (0{P33) (<0, 0) } PPD

PPD =: (1{P33) (<1, 3) } PPD

)
PPD

002 _

0000

B 2R LT, BN T READREITIIESED L 5 I/ 6N D,
PMA =: 16 16§, > PPA, PPB, PPC, PPD

PMA
1.3 9270 0 0 00 0 0 00 0 O O
1.1 1 10 0 0 00 O O OO0 O O O
0o 00 011 1_100O0O00O0°O0 O
0o 0600 01 0O0OO0O0OOO0OO0OO0OGO0O O
0o 0600 00O0OOOI OOO0OO0OCGO0O O
0 060 00O0OOOCI 2 48000 0
0o 060 00O0OOOCOOOOI 2 4 8
0 00 000 O OO O O O1 b 25125



01 .2 301 2300 0
000 001 0 00_1 0
000 00 O0O0OO0OCO0 1 4
00 2 60 0.2 60 0 0
000 0002 00 0_2
000 00 O0O0OO0C0 0 2
00 2 180 0 0 00 0 0
000 000 O0O00O0 O

F 7=, N HFEX O YDA I

YDA =: }. }: 28#YS

YDA =: YDA, 8#0

YDA

[u—

—
SO ODNOODNO O

eNeleololeoNoNeNe]

Nl

0 0 O
0 0 O
_1 4 12
0 0 O
0 0 O
0_2 _12
0 0 O
0 2 30

EMEYS PHIRD L D178 5,

_18 8 81010505026 00000000

WL HRAROMIL T OT Y IT7 47 %
PMA
1228 9 11022 3

YDA %.

Tbb, a
az
as

aq

_1 10 22
12, b = 28,
10, by = 22,
10, bs = 22,
14, bs = 58,

3
Ci1
C2
C3

Cq

2

LY —RTHLND,

14 58 151

9, di = 1,
3, dz = —1,
3, ds = *2,
-15, ds = 1

ﬁ&@é
Lom(s, 18)&Hm@mAH I LMD

F7o. KESh [-oo,

HEx £1.(3) =h
y = 1(x - _3) +

-3] Tl Spline Ik D X 5 fcﬁ

+ 2¢1(=3) + 3di(-3)* =
18 DED y:x—15

FREIZ, X[EA: [6, co] TlX Spline (ZRD XL 9 7 EHRE 725D,
fEx £405) = by + 2ci(5) + 3di(5)* = 17 & (5, 2600 &% WDHZEND
y=-17(x = 5) +26 DOFEH y=-17x + 111

EBEOMETH D Spline fliFORIZ T O T 0 /I8 L Tspl & LTERIND,
Z T, BB int TSRO - WEIEIZKR LT AR XS DX ES L T, (FH
@Sphnefﬁﬁﬁﬁ'ﬁﬁ%{ﬁﬁﬁ PERZELHEDOTH D,

1nt =13

(* x. —vy.) i. 1

)

spl =: 3 : 07(0)

FN =. XS int y.

select. FN
case. 0 do. func =: _15 + y.
case. 1 do. func =: 12 + (28%y.) + (9%y. 2) + (y.73)
case. 2 do. func =: 10 + (22%y.) + (3*y. 2) + (- y. 3)
case. 3 do. func =: 10 + (22%y.) + (3*y. 2) + (-2%y. 3)
case. 4 do. func =: _14 + (B8*y.) + (-15%y. 2) + (y. 3)
case. 5 do. func =: 111 + (-17x*y.)

end.

)

FATITRD L5147 D,
spl 4.3 2 10123456

_19 _18 _16 _8 10 33 50 52 42 26 9



4. Lagrange fififé] & Spline filD 7 Z 7 KR

FERED T T 7R ARIFKD L 512725,
T, MERERKT S0, gl2IZ XU 4 Ry TT T 4 v AW,
ffiff72 plot L—F > THLHAARRETH D,

Lagrange fi[l] GSFR) 285G T 9 > T L FE 9 DIZxf LT, Spline il (3243) 23&
TH LD TR EMATND ZERALND, TNENAR K [Datal, [Lagr],
[Spline] Z#f3 = & C, BlxIZFR, HEETEZH LIz,

\ Lagranee and Spline Interpolation

5. Brian Bradie OHIE~DE

Brian Bradie ®#FlE[2] D H|Z Lagrange p. 341-346 B LN Spline p. 393-397 @
LN Do, Lo, ST L b B <idZewn,

AiTE £ TOIFREA 23 & 7' 1 25 A% Brian Bradie DF—Z IC b T& 5L 9
2, eo7a 7T AEPRAMICKRE L, a2 F 5 - VA MIRRICH T,

X | 300 400 500 600 700 800 900 1000 1100

Y | 0.024 0.035 0.046 0.058 0.067 0.083 0.097 0.111 0.125
728, Brian Bradie A4V UFINARETIER< . L FO XD ITHHEL-EEZ AV,

X103 04 05 06 07 08 09 1 1.1

Y | 0.24 0.35 0.46 0.58 0.67 0.83 0.97 1.11 1.25

[2] Brian Bradie, ”A Friendly Introduction of Numerical Analysys”
Pearson Education International, Prentice Hall (2006).



fiRD T T TRRIRO K S1272%, Bradie DEICHD 7T 7 LB E iz,

R21% Y . Langrange fi[f] CliE. KB OMEGETD TiE D £ W22V, Spline TIEEH
M STV 5,

). Lagranee and Spline Interpolation EIEFX|

File

Data

spline

Lagr

Clear

1 BBData

BBLagr

6. Bbhic—] R8T Calculus FREEZ) IEEL 2\ !

~zuly (HICRz25, FF, DFL-ULTiEewn) BRI _XCT7rn /%
WX E L CTRD, ZNEABPLET L2017 4 VXV EWIEREE X
L. S NAT o moc X HEFEEZE- 7=, Zdd Calculus THY, HA
TIHBADITEDFEE > TWVDINRZED—HT LN,

OibIIZIT ] E WO RAMERER S S, T7205, JITEXROFEEZITHT LT,
INERSTNDEEEADT VI T TNnd5, T2& I3,

% GESZHFRAOR) | pr (BRFEKXOR) |
q: (BRESE) . C. (BEEROBEBEEHERE)
RETHD, EBIT, MEEZXTRETSNDIBNRT T T 407 AN D,

TN HTP, bbNIIEROBRHED K & | hORATRETH D, BIfE,
SR E FHETIT I AR EWeno LRk, Nk b Ex & L7255 (derivation)
0NN BEHE TREOL DO TLNRY, IS, T3 XA F
KA N ThHDH, LT, MrDRAKX, HixDFEREL, WETHIWEE T T v
TRy 7 A ESER N ERRYITH DL, ERITE D,

,10,



NB. Brian Bradie / Friendly Introduction of Numerical Analysis p. 396 ====
XBB_Orig =: 300 400 500 600 700 800 900 1000 1100
YBB_Orig =: 0.024 0.035 0.046 0.058 0.067 0.083 0.097 0.111 0.125

NB. Lagrange Interpolation
XBL =: 100 % XBB Orig

YBL =: 100 * YBB_ Orig

NB. (XBL;YBL) lagr 3 3.5 4 4.5 5

NB. 2.39999 3.60854 3.49998 3.85706 4.60003

NB. Spline Interpolation
XBS =: 1000 % XBB_Orig
YBS =: 10 * YBB Orig

NB. Brian Bradie / Make Matrix

PBO =: ff0 XBS

PB1 =: f1 ff XBS

PB2 =: 2 ff XBS

PB3 =: ff3 XBS

PBM =: PBO, PB1, PB2, PB3
PBA =: (32 32)$ , > PBM
YBX =: }. }: 2#YBS

YBX =: YBX, 16#0

NB. Brian Bradie / Calc. Spline coefficients

B_COEF0
B_COEF1

=: YBX %. PBA

=: 8 4$B_COEF0

NB. for [-oo, (0{XBS)] coefficient

B_AA =. +/ (}. O0{B_COEF1) * (1, 2, 3) * (0{XBS) ~ (i.3)
B_BA =. (0{YBS) — AA * (0{XBS)

B_COEF2 =: (B_BA, B_AA, 0, 0), B_COEF1

NB. for [(NS1{XBS), o] coefficient

NB1 =: (#XBS) - 1

B AZ = +/ (}. (NB1-1) {B_COEF1) * (1, 2, 3) * (NBL{XBS) ~ (i.3)
B_BZ (NBL{YBS) - B_AZ * (NB1{XBS)

B_COEF3 =: B_COEF2, (B_BZ, B_AZ, 0, 0 )

B_COEF =: B_COEF3

NB. Brian Bradie / Calc. Spline

NB. bb_spli 0.2 0.25 0.3 0.35 0.4 0.4
NB. 0.163367 0.219209 0.24 0.295631 0.3
NB. XBS, B_COEF are global, using int
bb_spli =: 3 : 07(0)

XC =. v. (i.4)

FN =. XBS int y.

(FN { B_COEF) (+ / . %) XC

)

50.5
5 0.403106 0. 46

,11,



JoTalIh - YRT 4T
NB. Langrange Interpolation
wr =: 11:2&2

NB. 5 HZRE, NP E TAPIEUER S p. 35 A — Ltk

XL =:1245
YL =: 3212 35
NL =: |. i. #XL
AL =: |: (]. i. #XL) (7)) XL

NB. AL =: 4481 111842164164 1125255 1
FL =: YL %. AL
NB. 1 570

NB. lag 2 => 2
NB. lag 2.5 => 1.875
NB. lag 3 => 3
NB. lag 4 => 12

lag =: 3 : 07(0)
XX = NL 7y
+/ FL * XX

)

NB. (XL;YL) lagr 2.5 => 1.875

NB. (XL;YL) lagr 1 1.5 2 2.53 3.544.55
NB. 3 2.625 2 1.875 3 6.125 12 21.375 35

lagr =: 3 : 07(1 0)

XY = x.
i. #X
(l. i. #) (7)) X

NB. Spline Interpolation
NB. FHZME, A TAPBUEE R p. 40 4 — L4k

NB. test

P.1=: (1, _3, 9, _27), 1240

,12,



P2=:(, 1, 1, 1), 12#0
P_3 =: (4#0), (1, _1, 1, _1), 8#0
P_4 =: (4#0), 1, (11#0)

P 5 =: (8#0), 1, (7#0)

P 6 =: (8#0), (1 2 4 8), (4#0)
P 7 =: (12#0), (1 2 4 8)

P 8 =: (12#0), (1 5 25 125)

9=: (01 230 _12 3), (8#0)
10 =: (4#0), (0 1 0 0), (0 _1 0 0), (4%0)
©(8#0), (01412, (0 _1 4 12)

—
|

—
Do
I

(002 _6), (00 _26), (8t0)
: (4#0), (00 20), (00 _20), (4#0)
P_14 =: (8#0), (0 0 2 12), (0 0 _2 _12)

—
w
1l

P 15 =: (0 0 2 _18), (12#0)
: (12#0), (0 0 2 30)

—
>
I

ppP=tP1 P2 P23, P4 P5 P66 P77 PS8 P9 P10, P11, P_12, P_13,
P_14, P_15,: P_16

X X =: (18 _8 8 10 10 50 50 26), (8#0)

NB. XX % P_P
NB. 12 28 9 1 10 22 3 _1 10 22 3 _2 _14 58 _15 1

NB. Spline Program

XS=:3 1 0 2 5
YS =: _18 _8 10 50 26

NS =: #XS

NB. [1 .39 27[1 11 _1/1 _11_1/1000/1000/1248|1248]1525

,13,



N = <: #X
ooy 28 <)y, T/ (. < EX)
)

NB. 1 XS

NB. |01 230 _12 3/01000_100/014120 1 _4 _12]

f1=:3:0
X1= }. }:y.
PA_1 = 0,7(1) (1, 2, 3) *7(1) y. ~/ (i. #X_1)

M_

PC_1 = ,|: (= {L M_D#" () (1, _1)

booye <@ (LM, (= {M1))$, PCc1x"(01) PB.1
)

NB. 2 XS

NB. + } } }
NB. (002 600 _26/002000 20/0021200 _2 12|
NB. + } t }
f2 =13:0

X2 =}, }:iy.

PA 2= (0, 0),7(1) (2, 6) *”(1) y. / (i. < #X 2)

PB.2 =. 2 # PA_2

M_2 = $PB_2

PC_1 = ,|: (== {L M_2)#"(0) (1, _1)

Foore <@ (G {0oM2), (+: {:M2)) $, PC_1 *"(0 1) PB_2
)

NB. £3 XS
NB. + 1 f

NB. 1002 _18/0 0 2 30|

NB. + 1 f

f3=:3:0

X_3A {. v.

X_3B = {:y.

PA_3 = (0, 0),7(1) (2, 6) *"(1) (1, X_3A)
PB.3 = (0, 0),”(1) (2, 6) *”(1) (1, X_3B)
PA_3;PB_3

)

NB. Make Matrix
PP =: ((4 % (NS - 1)), 4)$(<4#0)
PPA =: (8, 4)$(<4#0)

,14,



f00 =2 3 © 0
PIO =: f0 XS
NSA = +: NS -1

i= 0

j=0

while. 1 < NSA
do.
j=o<L0 -0
wr i, J

NB. wr (i{PIO)
PPA =: (i{P10) (<i, j) } PPA
i= i+1
end.

PPB =: (3, 4)$(<4%0)

KL =:}: 2801234
K2 =:}. 240 12314
KK =: K1,. K2
f11 =:3 : 0

P11 =: <"(1) (6 98,> f1 XS
NSB =: +: NS - 2
i= 0
while. i < NSB
do.
wr i { KK
PPB =: (i{P11) (<i{KK) } PPB
i= i+1

end.
)
PPC =: (3, 4)$(<4#0)
£22 =13 :0

P22 =1 <"(1) (6 4)8,> £2 XS
NSB =: +: NS - 2
i= 0
while. i < NSB
do.
wr 1 { KK
PPC =: (i{P22) (Ki{KK) } PPC
i= i+1

,15,



end.

PPD =: (2, 4)$(<4#0)

£33 =:3:0
P33 =: f3 XS

PPD =. (0{P33) (<0, 0) } PPD
PPD =: (1{P33) (<1, 3) } PPD
)

int =: 3 : 0

(¢ x. —v.) i. 1

spl =: 3 : 07(0)
FN =. XS int y.

select. FN
case. 0 do. func =: _15 + y.
case. 1 do. func =: 12 + (28%y.) + (9%y. 2) + (y. 3)
case. 2 do. func =: 10 + (22%y.) + (3%y. 2) + (- y. 3)
case. 3 do. func =: 10 + (22%y.) + (3ky. 2) + (-2%y. 3)
case. 4 do. func =: _14 + (B8*y.) + (-15%y. 2) + (y. 3)
case. 5 do. func =: 111 + (-17*y.)

end.

)

NB. Spline Revised Version enable for Toda and Bradie ==========
NB. PP =: ff0 XS

ffo =: 3 :0
XX = y.
NN =: #XX
PPO =: ((+: NN - 1), (NN - 1))$(<4#0)
PIO =: f0 XX
NSO =: +: NN - 1
i=.0
j=.0
while. i < NSO
do.
j= <0 -
NB. wr i, j

NB. wr (i{PIO)
PPO =. (i{PI0) (<i, j) } PPO
i= i+1

,16,



end.

PPO

)

NB. PP1 = f1 ff XB
NB. PP2 =. f2 ff XB

NB. ff is defined adverb, fl, f2 as left argument verb
ff=:1:0
XX =. vy.
NN = #X
PP1 =: ((NN = 2), (NN - 1)) $(<4#0)
PT1A =: <”(1) ((+: NN -2), (W - 1))$,> u. XX
PI1 = <”(1) ((+: {. $ PI1A), 4)$, >PI1A
NS1 =. +: NN -2
K1 : 2#(i. NN)
K2 = }. 2#(i.NN)
KK = KI,. K2
i= 0
while. 1 < NS1
do.
NB. wr i { KK
PP1 = (
i +

i= 1

1l
—

{. i{PI1) (< i{KK) } PP1
1
end.
PP1
)

NB. Graphics

require gl2’

SPLINE=: 0 : 0O
pc spline;pn “Lagrange and Spline Interpolation”;
menupop “File”;

A A N A Y N

menu new ~&New ;

menu open “&Open” 7”7 77 775

menusep

menu exit “&Exit” 77 77 775

menupopz;

xywh 275 7 34 12;cc ok button;cn “Data”;

xywh 274 101 34 12;cc cancel button;cn “Exit”;
xywh 6 7 259 224;cc Interp isigraph;

xywh 274 24 34 11;cc sp button;cn “Spline”;

xywh 274 43 34 11;cc lagran button;cn “Lagr”;

,17,



pas 6 6;pcenter;
rem form end;

)

run =: spline_run
spline_run=: 3 : 0

wd SPLINE

NB. initialize form here
gllines 0 500 1000 500
gllines 500 0 500 1000
glshow *’

wd ~ pshow;’

)

spline_close=: 3 : 0
wd’ pclose’

)

spline_cancel_button=: 3 : 0
spline_close’’

)

adj0 =: 3 : 500 + 100 * y.’

DXY =: 2 3% 123 10 25 30

adjxy =: 3 7, |: 500 + (80, 8) * y.’

gcircle =0 3 © 0

R = x NB. radius

X0 YO =. y. NB. center
X1 =. X0-R
Y1 = YO-R
R2 = 2%R

NB. X y w h stx sty edx edy
glarc X1, Y1, R2, R2, X1, YO, X1, YO
glshow ”’

)

spline_ok_button=: 3 : 0

glrgh 0 0 0

glpen 1 0

NB. gllines adjxy XS, :YS

NB. 10 geircle” (0 1) > 300 400;600 800;700 600

NB. 10 gcircle” (0 1) 500 + (80, 8) * “(1) |: XS, :YS
10 gcircle” (0 1) 500 + (80, 8) * “(1) XS,.YS
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glshow ’’

)
XD =: (i: 60) % 10 NB. generate plot_data

NB. Spline

spline_sp_button=: 3 : 0

NB. gllines adjxy (J ,: spl) _1 _0.9 _0.8

glrgb 255 0 0

glpen 1 0

gllines adjxy (J ,: spl) XD NB. draw spline interpolation
glshow ’

)

XYL =: (XS;YS) lagr XD

NB. Lagrange

spline_lagran_button=: 3 : 0

glrgh 0 0 255

glpen 1 0

gllines adjxy (XD, : XYL) NB. draw Lagrangean interpolation
glshow ’’

] Lagranee and Spline Interpolation

Spline

Lagr
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). Lagranee and Spline Interpolation

File

Data
spline

Lagr

Clear

1 BBData

BBLagr
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