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HP 41 PROGRAM SUBMITTAL FORM
PROCRAMMFORMBLATT/I)OCU.\I ENTATION DU PROGRAMM E/GENERALITA SUL PROGRAMMA

gfzgfn’"::';f"le SPLINE TNTRRPOTATIQN FOR DISCRET DATA_
Titre du programme
Titolo del peogramma

Category No. Name

lsar.cgnrle Nr. 209 Rubrnik Inte I‘Dolatlon
Catégone N\ ————=——— Rubnquc ~

Categgora \- Nome defla categnna

No. of program lines
Anzahl Programmecilen
Nombre de lygnes de programme

No. of dara registers
g Q 5 1 ncl . o brou - Anzahl des benongien Datenspercher 20 + 5 rI

Nambre de registres de donnces
. K
N h hace programma 't lnes Nl rcpster wedis s

Recommended HP 41 System configuration
Emptohicne Mauem- Konnguration

,ll - ‘?
Conhyutatnen recommandes Porwd —Cu?d ~€mo LY Port w 2
Contprurasimm: raccomandata Porrr m 3 p rl l’l't er Pore w 4 C aI‘d Re ade T
This program requires the following programs as subroutines:  Program Name: r
Dicses Progrtmm iy aurse toleende Programa I NP amme Prngrg.nmm: S T I‘D + S GOF 3 SCDS #- SI GH
Ce programme unbs fs

Procrammes suivanis comnw soos Procrimmes
Questo progeamma usa 1 scseenn Programme coune subrourings -

HP Applications ROM T DD mD
He \pplpnsu-uu Reng PRP‘L‘O—L = R = I'O L2
RON dappboatn HIP

RON diappheasine F1H?

Nom e programne:
Programnu;

fmﬂﬂlﬁﬁuutmhe spline function S{x) is a_piecewise polynomial function of
Resume degree < 3. S(¥) and its derivatives of order 1 & _2 are con-_
0l P tinuous everywhere ("smoothness"}._

Calculation of S(x) with N< 34 data points (Xk,Ykl¥k=l.2.....14 X1t XL aro <X .
The function and the data points are ploted automatically, usine different
symbols for (%, .v, ) and interpolated points. A curve discussion is made __
(maxima, minima and turning points are found) and the intecral of the

spline at any boundaries within the total interval is given.

Minimal numbsr of progra’m%egisters needed for execution: 125 {(main program
. /
+ largest subroutine), Program Size _2 reg.

Name .

Name ' Nom/ Nome I\’Te ler B . U .

Address

Strassej Adresse /Eedirz an Al ts te tte s tI‘aSS e 190

Cc . i er 2

red 0 _Switzerland hoseal Code CH-8048 - Siy Zirich

P (_mk- feecral l:fw?ﬁré

Paese oap Cieta '/;— /5,—_ y/

T NOT LIMITED TO, THE
IND WITH REGARD TO THIS PROGRAM MATERIAL. INCLUDING. BU

TRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY K| Ao
::AE;I?E%R::RZ(;::E{Z ch):‘AERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUT%&fHALL BE LIABLE FOR INCIDENTAL O

DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATE .
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PROGRAMMBESCHREIBUNG I

DESCRIPTION DU PROGRAMME 1

DESCRIZIONE DEL PROGRAMMA I

Application, Equations, Variables
Anwendung, Glexchungen, Veranderliche
Application, Equations, \'ariables
Applcazione, Equazioni, Varabily

Given a strictly increasing sequence Xg,¥%,...7

An interpolating cubic spline S(¥) consists o.
sectional polynomials of degree < 3

¢ sl(X) for XI € X < X2
| R R Er e |
: (1) s(X)=< §.(X)  for X € X € X,

syqX) forx, <% < Xy

S(X) is defined as a function having the following properties:

o (a) S(Xy )= Yy k=1,2,...,N

(b) S(X) and its derivatives of order 1 and 2 are continuous in the

interval [ X, ,X,]
1N

(e¢) S(X) is the "smoothest" of all functions with continuous deriva-
. : tives up to order 2 in [X4,XN] in the sense, that it minimizes
: XN 5
4 S [ rx)]? ax
Xl . ’

We set

_ 3 v 12
(2) Sy (X) = Ak(X-—Xk) + B (X=X, )%+ Cre (X=X, ) + D,
using (a), (b) and (c¢) we obtain:
1 i " i

: GV A gar, (S - sp) ] ;
; (4) B = Y2 s5p A ) a
Ay bk =1 N-1

\5) Ck=A_Xk. - Y6 Axk(sk+l + 2_Sk) | . =1, real
f where
. AXpe= X - and Yy = Yyp1 = Ty

SUER AL

s"(Xy) =0
(7) "y ) =
i S (”N) =0
F Note: The SCOF program pagel is not limited to zero second derivative

e

The interpolation problem is solved here for S(X) with zero second
derivative at the end points (natural spline):

at the end points.

Obtain it by adding the marked lines to the normal
SCOF program page It
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PROGRAMMBESCHREIBUNGII
DESCRIPTION DU PROGRAMME |
DESCRIZIONE DEL PROGRAMMA I

'

By using (b) and (7) we obtain a linear equation system for S51+++s85_1
: ' T Tqe 7
2(4%, +4X,)  4X, . 5y

0%,  2(4X,+a%5) 4%, e
AX3 2(AX3+AX4) AX4 it gn _

i Bly_p 208Xy &y ) sj

L N-1]
(8) : )
6("_"2_ A_Yl>
AX2 AXl ‘
6( AY3_ AY2)
AX3 AX2
G(AY"‘ AYB)
AX4 AX3

6(AYN_1_ AYN_2)
LVAXy o AXy o))

To find the extremes of S(X) the following relationships are used:

(9) s

i

, 2
BAk(X—Xk) + 2Bk(X—Xk) + C

R

k

(10) Sl'; = -6Ak(X—Xk) + 2Bk .
B B :
k k
Qv _ — - — -
. . B e N .
"o _ v . _—K
(12) sp =0 X = 34, + X

for integration:

b b-X
A B C Kk

(13) 1, = f 5, (X) ax -_-[ ' k 2

a

(14) 1 2 I with resvect to the boundaries
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PROGRAMMBESCHREIBUNG1
DESCRIPTION DU PROGRAMME I
DESCRIZIONE DEL PROGRAMMA 1

Program Structure

Main program [Initializationwulags_mna_mgimuz
SPLINE: subroutine entry; checks for existance of subroutines in
Lprogram memory and calls subroutines; output of Ak,BL,Ck,Y;()XK.

Global label (Interpolation of X register value (eq., 2); changes plot-

SIPL: lsymbol for data p;ihts.
Subroutine Input of data points; testing for increasing X-values:
SINP: ledit - and list option.

=4 | Subroutine (Solving of equation system (8); determination of Ay, By
SCOT: l ¢, according to eq. (3), (4), (5).

* | subroutine (Finds maxima, minima, turning points using eq. (9), (10),
SCTS: ﬁ.(ll), (12); automatic scaling for PRPLOTP.
Subroutine (Integration of S(X) in the interval [a,b‘_ll , according
SIGR: ito eq. (13),(14).

References: Spéth, Helmut; Spline-Algorithmen; Oldenbourg, Minchen 1973
Pearson, Carl E., Handbook of Applied Mathematics, VNR 1974

Operating limits and Warnings _ _
Grenzen und Finschrankungen

Limutes ¢t restrictions The priﬁtplot may not contain all data points if

Limiti operativi ¢ avvertenze
(X, .- X,) € XINC, .i= 1,..,N . Expand the plot, using
XEQ J.

This program has been verified anly with respect to the numerical example given in Program Description 1L User acceprs and uses this program
material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance upon any representation
or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO
THIS PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR $SHALL BE LIABLE FOR INCIDENTAL
OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE
OF THIS PROGRAM MATERIAL. :

vt
Y Dieses Programm wurde lediglich anhand des in der Programmbeschreibung [ enthalicaen Zahlenbeispiels uberpruft. Der Benutzer crhalt und benurze das Programmaterial auf eigencs
3 Risiko hun; cr hat es deshalb - gleichgultig, ob e berens anderwertig prasentiert oder beschrichen wurde  wibst 2u untersuchen.

WEDFER HP NOCH DER FINSENDER DES PROGRAMMS CBERNEHMEN FUR DAS PROGRAMMATERIAL EINE IRGENDXIE GEARTETE GEWAHRLEISTUNG ODER
HAFTUNG, INSBESONDFRE NICHT FUR SEINE VERK AUFLICHKEIT ODER SEINE VERNX ENDBARKEIT FUR EINEN BESTIMMTEN ZWECK. HP UND DER EIN.
SENDER HAFTEN AUCH NICHT FUR INDIREKTE ODER FOLGESCHADEN.

Le present programme n'a été venfie qu'en ce qut concerne l'exemple numcrique indiqué dans b descnpion du programme . L utdisateur accepte et utilice le présene prog

A SES PROPRES RISQUES ct dout s¢ fier uniquement 3 a propre inspection dudit programme sans < referee a toute autre declaratn ot descripuion.

HP ET LE FOURNISSEUR NE DONNENT AUCUNE GARANTIE, EXPRESSE QU IMPLICITE CONCERNANT LE PRESENT PROGRAMME, NOTAMMENT DE
COMMERCIALISATION ET D'ADAPTATION \ UN USAGE PARTICULIER. HP FT LE FOURNISSEUR N'ASSUMENT AUCUNE RESPONSABILITE EN CE Qui
CONCERNF. LES DOMMAGES INDIRECTS NES DE LA FOURNITURE, DE L'UTILISATION OU DU §¢ INCTIONNEMENT DU PRESENT PROGRAMME.
Quesen programma & sato venhcato soltantn per yuanto concerne I'esempio numerico indicato nells Descrizoone de! Programma 11, | ucdissator
A SUO INTERO RISCHIO, Rdandon unicamente della propna verifica del programma ¢ non basandoss su altre dicharanions o descrizion.

NE LA SOCIETA NE L'AUTORE DANNO ALCUNA GARANZIA IMPLICITA O ESPLICITA CONCERNENTE 11, PRESENTE PROGRAMMA, IN SPECIAL MODO
RIGUARDO ALLA SUN COMMERCIALIZZAZIONE O ADATTABILITA AD UN USO PARTICOLARE. NI. LA SOCIETA HP NE LAUTORE ASSUMONO ALCUNA

RESPONSABILITA PER DANNI IMMEDIATI () MEDIATI CAUSATI DALLA FORNITURA, UTHLIZZAZIONE O FUNZIONAMENTO DEL PRESENTE PROGRAMMA.

€ accetta ¢ udilizzerd 1l presente programma

4
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T PROGRAMMBESCHREIBUNG II
' DESCRIPTION DU PROGRAMME II
DESCRIZIONE DEL PROGRAMMA N
Example
Beispiel
Sx'tmple
Tetermine
— maxima, minima, turning points
= the integral for a= 0, b=12.0 and a= 1,1 b= 4,3
of the spline function fitted to the following data points:
co ‘ | i i
k 1 2 5 4 5 L6 c 7 . 8 !q 10
X | o 2.0 | 3.2 1 4.9 16,1 17,3 18,9 '10.1 10.8 l12.0
x | 2.13]-1.09| -.99] 0.54|1.85| 2.56,1.60 | 1.2 7.2 ! 7 5

Printplot the svline function and the data points,

list the gpline coefficients,

find a root of the spline,

Sketch
S
Croguis
Schiva




FYVIN

Unihatid

(Examglc continued)

- AN s

- ANs A

TR A Bu N ANALAL A ANJLIN 111

PROGRAMMBESCHREIBUNG IiI
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{Beispiel Fortsetzung)
{Exemple. sute DESCRIPTION DU PROGRAMME 11
Eaerpr D235 C DESCRIZIONE DEL PROGRAMMA III
Data Input l Keystrokes Resule Comments
Darencingabe Tasten Rerulear Nomnwatare
Dunnces Touches Résultar Commentaires
Dan Tasu Risultacn Commenn
1 insert card
SPLINE RDY 2 OF 5 (always load all tracks)
etc.
2 GTO.. in your examples if
3 insert card 19< N £ 34 continue at 10
SINP BRDY 2 OF 2
4 GTQ..
5 insert card :
SIGR_ RDY 2 OF 3
(&) GTQ ..
7 insert card
SCOR RDY 2 OF 3 continue at 10 if 10<¢ N ¢ 19
8 GTO .. ' i
9 insert card
SCTSs BRDY 2 OF 3
10 XEQ SPLINE | PATRS, N= ?
10 R/S SET SIZE 70
SIZE 070
PATRS N= 2
11 £11Y1=2
| K21Y2=2 o
[ X3tY3:?
3.26R3A ENTER S i
-. 9930808 RUN 3
——— Kdty4=2
4, 902033 [ ENTERS 3
L4884 RUN EEEE—
- — A54Y5=2
£, 1500AR [ ENTERY -
{.$58404 RUN -
. o | XétY6=?
. 7.3REGR0 ENTERY
2.5hunag RUN i
X7tyr=2
B3R [ENTERT ' input error
3.58R008 RUN .
T T Karg=2
13, 1P3AMA IENTERD r
1,720329 RN i
——— | X91Y9=2
18, 323862 (ENTERE —_—
t.2man|  RUN _—
L . —_— ] X10tY10=7 —_
12, 39R8a5 ENTERY _
1.208385, RN E, I ?
12 R R/S PAIR NO % correct input for pair 7
i R/S X7rYT=?
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PROGRAMMBESCHREIBUNG Il

DESCRIPTION DU PROGRAMME 111

Esempuo) 01565 C DESCRIZIONE DEL PROGRAMMA III
Data Inpur [ Keystrokes Resule | Comments
Dateneinpabe Tasten ! Resutrar | Kommentare
Donneces Towuches Resultar ' Commentaires
Man Tasu t o Riusuitar ! Comment
8.9 . _ENTER é
1.6 i R/S . B, L ? ‘
. _R/S ; '_continue
! j i
| see fi f
f L TI11/ 1 :
| i :
13 - CF 00  results in prompting for
i P XEQ T alb 2 | _boundaries in SIGR
' 1.1 . _FNTER i |
! 4.3 | R/S INTEGRSL I
; INTERVAL
a= 1,18e8
z b= 4.3800
| 1= -2.6816
14 .~ XEQ e see fig, i
f : 111/ 2 !
: f !

15 . CF 01 > ! to find a root of the spline
. _CF 02 i ‘ ! use SOLVE (math ) or solve
| XEQ SOLVE FUNCTION NAME? the cubic_equation, using the

SIPL i _R/S ~ : Ay, By, etc. or expand the
55 - w75 1 |_printplot using XEQ D and then
® i t 2
— — ouEss 27 XEQ E 1o check your approx
1.4 i R/S !
B/ *ROOT 1S BETWEEN
AND 1.886397
* not necessary in this case
but remember to always clear
flags 1 and 2 before u51qg___
i SIPL as a function

16 GTO SPLINE »

XEQ E {.09ea23-09 check of the root found in
SOLVE
| l
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PROGRAM DESCRIPTION III

PROGRAMMBESCHREIBUNG 111
DESCRIPTION DU PROGRAMME I11
DESCRIZIONE DEL PROGRAMMA 11l

Page

iofli

TURNING PGINT: k=1
X= 8, 3undeg
Y= 2. 1309

C!l

MINIMA K= 2
K= 2,473446

Y= -1,228154

TURNING POINT: K= 4
X= 5,225547

Y= 8,954934

MﬂﬂIHH K= 5

MIHIMA K= 2
%= 18.37:519
1= 1.199237 -

" TURNING POINT: K= 8

X= 18.631111
b= 1.196%7

MRHIHQ K= 9

= {1.387130
¥= 1.285394

Fig.

111/ 1

# {UKITS=

PLOT OF 31PL
{\
Y (UENITS= §

- =L 2,38

8.4

H a
13

oA D

« e =

st LY B
"

-
st B B N

w4 Nad E
”

T R R N .
A

=] el 33

-
R OV B AR
L]

“

By BN BRLY B RN L LY
. - "

- - - -
[~ IUEW B A B Y B 1
L]

-
. e e e e g

-
-~

.y v

(A TR L BT i B I~ IV BV & RN o e v B e I )
- . - .
il JOTS B YRS S |

L T T S U Sy W

B

INTEGFARL I:
THTERYAL

3= B,8454

b= 12,8428
[= 18,2189

S

n
..
l‘\
R
o5
[N
o
DN

W
[
=

5
L

v
=
X
=
X

9.529396

#,251121

T X3 T =€ DG
Lol el "l.r-i-l ed Cod

u
|
R
s
e
Y
4L
o
-

D -t
o
Wowou

oD o
lﬁ'-l'i-

ot

Xh= 7,3002348
Yh= 2.562800
Ch= -8,4233
Bh= -6.592
fie= B.2674

i7= 8,98
¥7= i.68
£7= -8.%
£7= 2.38

8

.
b N "B
L e 1

[N I N WD <]
[+

-~)

¥3= 1@, 164584
¥8= 1,20aHAR
5= -B.873373
£2= B,173192
A3= -R. 897685

49= 18.5@aRan
¥9= {,ZAAdnd
£9= A,823523
B9= -8.431944

R9= 6.985352

X18= 12,408998
Yi8= |.2a6004

Fig. ITI/ 2
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PROGRAMMABLALUF |
INSTRUCTIONS D'EMPLOI
NORME OPERATIVE |

Step Instructions Variables Function(s) Result
Schnre Operanon Datencingabe Taste(n) Resulaar
Pas Iastructions Donnces Touche(s) Résuleat
Passo Istruzioni Dan Tasu Risultarn
1 Insert card SPLINE (5 TR) CTO..
2 Start program XEC SPLINE | PAIRS,N= ?
3 Enter number of data voints 3 £ N £ 34 R/S LOAD SINP *
4 Insert card SINP (2 TR) g R/S X1tv1=?
5 Enter data, note that D 2 ! ENTER
X1l < ¥2<...<XXN Yl R/S X2 Y2=?
[ Repeat 5 for k=273, ,,, . . B, L ?
7 - Fdit: E R/S PATR NO %
enter number of data pair
. to be changed, k R/S Xk PMYk="
o continue at step 5
- - List input L R/S Xl=...
continue at step 7 Yl=...
N ) i etc.
- Continue execution ! R/S LOAD SCOF *
8 Insert card SCOF (3 TR) R/S LOAD SCDS *
9 Insert card SCTS {3 TR) R/S output of
minima,
maxima etc.
printplot
. LOAD SIGR *
10 Insert _card SIGR (3 TR) R/S INTECRAL TI:
. etc. |
11 Options CF 00 **
a) Interpolation of value in
the X—- register , Y1 £ X £ YN| XEQ E S(X)
b} Change input data XEQ D LOAD SINP *
continue at step 7
c) Calculation of the integral
for bhoundaries a, b XEQ T alb=?
L ; X1 £ a £XN ENTER
e X1 £ b £XN | R/S INTEGRAL I
etc.
, d) Output of svline coeff. and -
% Xk, Yk - input T XEQ e X1=...
Yl=....
Cl=...
Bl=...
Al=... etc.
. e) Printplot cutout (ealls , - XEQ J NAME?
PRPLOT) : ‘ SIPL R/S __etc,
.1*) Appears only if subroutine is not in program memory
gﬁ ¥*) CF 00 may be executed any time and results in additional prompting:
3 in routine SCDS: K ? B.EEE curve discussion only in sections B...E
f% in routine SIGR: see 1llc.

in SPLINE: calls PRPLOT instead of PRPLOTP.

Error messages:
SEQ_ERR : appears if the Xk-values _are not strictl

- press R/S, continue at step 7

v increasine
L’ J 7

———

INP ERR : X<X1 or X>XN in routine SIPL

a TO BIG/SMALL: the definition range of a and b must be respected (llc]
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013650 PROGRAM LISTING base 19 o 3
' PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA
Line Keystrokes Comments Line Key pressed Comments
Zeile Tastentulge Kommentar Lok Tastwarolpe Nommentar
Ligne Touches Commentarres Ligoe Tohos Commenraires
Linea - Tasn Comment Linca Tasn Commenn
I B 55 RCL IND Y
i @14LBL ~SPLINE~ | rwlializatoc. 56 H(Y7
| 92 SF 8@ | 57 8¢
| 83 CF 81 58 ST0 81
94 CF 82 59 X(OY
I 85 CF 83 68 STO 68 ,
- 85 CF 84 61eLBL 03 .
S 97 SF 21 62 *SCI5 call roufiung
- 88 CF 29 63 ¥E0 18 /Of Cuyve
! 89 CLRG 64 SF 21 LATBINYY
i 18+LBL 08 (npe b of 65 FC? 55
i 11 “PAIRS, H=?- nenbeor of 66 GTO 1
| 12 PROMPT Aafa poin by 67 FC7 8@ wiauwal Ipul
| 13 70 ¥ ' 68 GTO J for PRP(OT
15+ 78 5T0 84 P AT
X 1§ clcal pglec
16 19 71 0@ y 7
1 17 + — 72 GT0 94 Qecrlfimapl
L 18 5F 25 celr 73 RCL 81 tuput o
[ 19 RCL IND ¥ (€73 €70t 74 %(=97
24 FS7C 25 75 GT0 64
21 &T0 81 76 CL¥
22 1 77 STO 84 xS
21+ 79+LBL 84
24 “ZE - 79 28
25 ARCL ¥ 88 RCL 19
26 ASTO X 81 4
27 -SET §I- 82 *
28 ARCL ¥ 81 +
29 (L% 84 RCL IND %
38 PRONPT 85 ST0 93
31 GT0 98 86 STO 11 X HIV
32¢LBL 81 87 $OOY
33 RDN 83 RCL 19
34 RN 89 +
35 ST0 19 , 9 1
36eLBL 02 ol Thpal 91 -
37 “SIHp- ke 92 RCL IND ¥
39 XEQ 19 - 93 5T0 89
39 *SCOF- call rowhue 94 §T- 11 X HAX
49 $E0 10 for spline_ceel. 95 ROL 11
41 FC? 55 9% CHS
42 CT0 03 ; 97 RCL 19 )
43 20 | clore YMIN 98 1 deweg bd o]
44 RCL 19 | and  VHAX 99 - prhdplo £
:2 3 in_ RO00 cod ig? : vda&mée : 3 suler.
48 ENTER? | autowio e 103 %(Y? | _Albelpeon olata
49 ENTERt i gcalug su 184 XY | pointe, Max.
58 RCL 19 ’ PTPLor @ 165 RDN o bines
5 + , 106
52 1 : 187 STO 1@
. 33 - ; 188 -SIpL~ XIMC
54 RCL IND Y

S.VLP utihiaes de Ls codie 3 papice Povr finee los fistngs, bes subans adbéafs peurent altérer 'impression!
Per favare usare la colla per issare o bhaears. Hoovasers adevin e pues dlicean o sMampaio!
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PROGRAM LISTING
PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA

I

L

1

Pleae use paper glue  attach histngs. Adhesive fape may atfect prine’
Bute Lisungs mut Papieriesm einklcten. Kicbehime hnanen Druck bleichen!

Keystrokes Comments Line
Tastentolge Nommentas Ay
Touches Commentaires Ligow
Tasu Commenn hinca
169 AsTo 11 VAME
118 SF 81
111 CF 82 2R/
112 YROM ~PRPLOTP* call RAOTP
g
115 XEQ 18 fer i fegroliey
116 RTN {Tc®
117+LBL 18
118 ASTO 15 check seichu
119+LBL 11 0l callocl
g? 25 Q?ND uhinl i pres
0 IND 15
Wenreeyy
122 *LOAD - PROMDT Jor
123 ARCL 15 leocdi e 7P
124 AYIEM AT '}/
125 RSUB wol ,JQM*
126 GT0 11
1274LBL D
128 SF 82 chanict
129 GT0 82 /o pof
138¢LBL J ]
131 SF 81 it ol
132 CF 32 ,&!!l/A '&uauua/
133 ¥ROM ~PRPLOT® 3 7
134 RTH LR
135¢LBL ¢
136 RCL 19 :
137 1 E3 Oaflpu L ol
138 7 eplue
139 1 coellicianly
149 + "
141 ST0 18 el of
142 RCL 19 7
143 1 €5 Z‘:i‘ 7z
144 / / erert
145 RCL 19
146 4
147 »
148 +
149 19
158 +
151 LASTX
152 1 E3
153 7 :
154 + ;
155 ST0 17 |
156+LBL 42 }
157 SF 81 !
158 ISG 18 se bt [lac 0
159 CF @1 il Leop i
168 DSE 18 exoce leel fay/
161 X % Lwi &
162 RCL 19

Per Bavore usare la colla po

[ Key pressed
Tastentolee
Tiicius
Tasn

Comments
KNommentr
Commentares
Commenu

163 .083
164 *

163 RCL 17
166 FS7C 8t
167 +

168 RCL 18
169 INT

179 +

171 FIX 8
172 CF 28
173 CLA

174 ARCL L
173 "b= =
176 ASTO 15
177 = ABCYX"
178 ASTO 16
179 FIX &
189 SF 28
181+LBL @2
182 = -

183 ARCL 16
184 ASTO 15
183 ASHF
186 ARCL 15
187 ARCL IND ¥
183 AYIEHW
189 DSE %
198 GTO 89
191 Ay

192 156 18
193 670 83
194 RTH
195+LBL E
19 CF 81
197 CF @82
198+LBL *SIPL-
199 ST0 15
280 STD 13
281 19

282 ST0 14
283 F5? 82
284 GTO 12
283 RCL 19
286 4

287 *

263 +

269 STO 18
218 1

211 +

212 RDN

213 RCL IHD T
214 X>Y?
213 GT0 13
216 RCL 19

') f(.fpo{al:t fl:i

value found iu lls

X reqaﬁ&r

(” A/I'unut‘ ,)

Ié/'p J'czzr5(1 'T

pouhd it ra [(4(:/

Z. A'wg éy PR CT

adece YN

adresc X1

vabd  jupel:

X1 & XI'MIJV/-Z

SALP wrtlises de 13 culke 3 papice poue fiser les tstinge. Les rubans adhéafs peuvent altérer I'mpression!
Frsane s hsnan Honasies adesi o pue alicrarn o stampate!

=
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PROGRAM LISTING

PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA

/Z of B

Page

Line Keystrokes Comments £_ine i lr(c'\’» prlc.sscd Eom@ents
Lot Toien ™ o o , T ;“.i."?.'llf.iif.‘,iu,
Linea Tasa Commena inca Tasn “ommentt
i 217 1 E3 ) 371 610 17 aw, YINC/>
218 7 272 LY
B 219 2 273 RCL 13
L D lecp rnlex o Ko ,
= ' 670 | 5
L OENE ) T pwe ;
: 224 RCL 18 val Helicu- 278 570 83
B 225 + l foint Xjuget 279 RTN
i 226 RCL IND ¥ 2804LBL 17 éz/orii}m?éo/
i 227 RCL 15 281 8 fer nla
228 %(=y? 282 ENTERt pornly .
i 229 GT0 14 283 23 7
238 156 17 _J _ - 284 BLDSPEC
231 470 12 ‘ 285 4
[ e W Z Wi eedonbt
L 23 WIEK 288 BLDSPEC |
X 235 RTH 289 42 f
i 2364LBL 14 299 BLDSPEC |
i 237 RCL IND 7 A 291 34 |
] 238 $T- 13 A X 292 BLDSPEC g
239 CLY . 293 4 |
) 248 1 294 BLISPEC
i 241 §T- T 295 23 —
- 242 ST- 17 296 BLDSPEC —
- 243 RCL IND T 297 STO 83
244 ST- 15 298 .END.
245 F$? 81 4 Xk,)
246 ¥EQ 16 7’7?//_L07
247 ROL 17 calling
243 ST+ 14 Al
249 1,003 ) "
250 STO0 16 Peop index
251 RCL IND 14
2524LBL 15 —_
ggz ECL 15 //oruer 6"{90 -
255 RCL 19 | Ci 2
256 ST+ 14 g
257 CLY ? ;
258 RCL IHD 14 |
259 + |
268 15G 16 -~
261 G0 15 -
2 9 T el
264 RTH afler next eallV
2650LBL 16 by PEPLOT
266 RCL 10 : %
267 2 CIuaMde_ . ]
268 7 ol Sywuide /
269 RCL 15 ‘L Xinpul
279 %2 L oces lo
L a dalea poink o

Plea<e use paper gluc to attach hssings. \dhenve tape may arfect prine!
Burre Listinys mu Papierleim einklcben. Kicbenime koanen Druck blcichen?®

SALP wuliss de ba colle a papicr pour fiver los Intinggs. Les eubans adhésis peusene aleéree impression!
Per favome usare la colla pee tissaec s Dstan, 1 masere desiv e puneatieniee b stamparn®
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01365C

PROGRAM LISTING
PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA

> :
Page [5. of &

Line Keystrokes
Zaiic Tastwentolge
Ligne Touches

Linea Tastu

Comments Line Key pressed
KNommentar ) PA3LS Fastentoige
Commentatres Lagne Toches
Commenn Lanca Tartr

L

ALeLBL "SNP
92 CF 23
93 CF 25
#4 FS70 82
- 85 GT0 83
B6eLBL 85
87 RCL 19
83 STO 12
89 1 E3

18 /

11

12 +

13 870 15
144LBL 61
— 15 19

—~ 16 +

-~ 17 RCL 12
= 18 3

= 19 *
. M+

21 §T0 13
22 RCL 12
23+

24 ST 14
B 25 FS7C 83
— 26 RTH

— 274LBL 82
— 28 FIX @
= 29 CF 28
= 38 %"

31 ARCL 15
32 Hy
33 fRCL 15
34 =2
35 FIX 6
~ 36 SF 28
— 37 PROKPT
— 38 STO IND 13
39 RDM
n 49 STO IND 14
| 4 1

42 ST+ 13
43 ST+ 14
44 ISC 15
45 G0 82
— 464LBL 83
— 47 SF 03
- 48 XEQ 96
. 49 *E, L7
- 58 AON

- 51 PROMPT
| 52 ASTO ¥
53 ROFF
54 g

IR

1

1

I

e

Please use paper glue o atrach hienags. Ndheuve tape man atfece prine’
Butte Listings mut Papierleim einkicben. Kichenime hannen Druck blechen’

Comments
Nommentr
Commentaecs
Commenn

33 ASTO ¥

b %=1?

37 GTO 84

a8 L~

99 ASTO Y

68 ¥=1?

61 GTD @5

62 RCL IND 14

63 GT0 11
64+ BL 89

65 RCL IHD 14

ferd Lo

86 X(=Y?

Loop mdex 67 GT0 18

68+LBL 11

69 ISG 14

78 CLD

71 156 15

72 GT0 89

73 RTH

| 744L8L 18
Ve  adirecc 75 "SEQ ERR"

76 AYIEM

77 GT0 83

X addrecs . 78 RTN
79+LBL 84

88 “PAIR HO.?"

ellep [ 4

83 ¥(=67?

84 GTD 84
85 RCL 12

86 ¥(Y?

87 GTD @4

88 XY

89 ENTERt

99 ENTERt

91 1 E3

92/

93 +

95 GT0 81
96+LBL 85

97 AbY

98 SF 83

99 RCL IND 13

eclil, Lel 168 RCL IND 14

quuML ' le1 -x-

oo hats 102¢LBL 63

163 FIX 8

184 CF 28

185 RRCL 15
186 "= -

187 FIX 6 ‘

188 SF 28

juereazing

Xk -salieel

echt

ropbug

olack

I gLk

7

94 $T0 15 -

JAYS

oo fyend

\\P vtibines de Lr codle 3 papiee pewer her les Inengs. §as rubans adheufs peusent aliérer 'impression
Per favore usare 1 colla poe iasars  fintann. H naseos sdesis o Pus 2lean lo sampata?
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PROGRAM LISTING
PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA

Page /.s_z of .23

Line
Zerle
Ligne
Linea

Keystrdkes
Tastentolge
Touches

Tasu

Comments
Nommenuar
Commentaires
Commena

Line Key pressed
Zale Castentolee
Lagne- b Touddes

Linca Tasey

Comments
KNommentar
Commentaires
Commean

189 ARCL X
118 AVIEH
11 XY
112 ¥
113 F52C @3
114 GT0 88
15 1

116 ST+ 13
117 5T+ 14
113 186 19
119 10 85
128 GTO 83
121 .END.

B1+LBL "SCOF-

82 CF 25

83 RCL 19

84 1

83 -

8o 1 €3

87 /

B8 1
a9 +

18 ST0 18

i1 28

12 RCL 19

13 +

i4 9

13 5T0 28

16 570 IHD Y

17 CLX

18 RCL 19
19 3

28 *

21 +

20

22 STO 16

23 STO IKD Y

24¢LBL 82

23 RCL 16

26 RCL [6

25

27 1

28 +
29 ST0 18

38 RCL IND X

31 RCL IND 2
32 -

33 ST0 13

34 CLX

35 RCL 19

36 -

37 XY

35

38 LASTX

39
48 RCL IND Y

41 RCL IND ¥
42 -

43 RCL 13

44 7

45 870 11

46 RCL 13

47 INT

48 1

45

4 -
58 =07

a1 670 81

92 RCL 14

33 RCL 13

4 +

L1

Pleasc use paper glue to atrach histings. Adhesn e tape muy affect prne’
Butee Lustings e Papierleim einkleben. Klebenime hannca Deuck bleichen!

lLeco £ e e x

——

v rolve

Gi:;tea.!§s>t/1

ey lew,

(5)

(6awf_’

£ //-‘:-'z- s~

-'”G’.\ ) i

A%kﬁag'pauﬁiitf'

N\

4 r,

~
~

Zisl eop &

- 111¢'/131 a

N the ofd of

#le Afzcya !

SAP unbises de b codic 3 papuce Poue finer les istngs, Fes rubans adhéufs peusent altérer Iimpression?
Per favore usare s cotla por hesare 1 listare, 1 nasers whesive pue alicrarn 1o stamipane®



013865C

PROGRAM LISTING
PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA

Paye /\[- of _’,‘;_3,

ER

Krish

Line
Leile
Ligne
Linea

Keystrokes Comments Line Key pressed Comments
Tastentolge Kommentar ke Tastentolee Kommeatae
Touches { ommentaires Ligne . Touches Commentaires
Tasu Commenn Liaca Tasn Commenu
55 2 189 EHTER®
56 * 118 RCL 19
57 RCL IHD 17 Z 111 +
58 RCL 14 112 RCL IND ¥ |
59 * 113 STO IND ¥ 1
68 - 114 RCL 19 i
61 1/% 115 3 | |~
62 $T0 18 £ 16 - 22 e, sycda
63 RCL 13 117 %¢=2?
64 * 118 610 85 ! ;
65 19 119 RCL 19 | ldoop juclex
66 RCL 18 4, =2 A}, 120 2 5
67 + K = 121 - ;
68 XY 122 1 E3 ;
69 STD IHD ¥ 123 7
78 RELAE— - 124 2 ,
MoREE-12- —— 125 + |
e_—— - Y 126 570 18
734 _ i =6(h-%) 127+LBL €3 - ——
74 2 ' 128 RCL 19 e frumnt
75 ST0 15 o 129 RCL 12 , s .../,5”-/
76 RCL 17 ~ 136 INT &
AL T 131 - ' eut of G¢ ..
. C 132 19 : KA
T9ERTER =2/ Y s 133 +
88-ENTERt ———— - - SR AX = 134 ST0 14
8t +- 135 RCL 19
2+ 136 + A
83 RCL IHD Y 137 810 15
B4RCLI14 133 LASTX
85 + 139 +
86 CHS 149 570 17
87 RCL 15 141 1
88 + 142 +
89 RCL 10 143 RCL IHD 15
99 * 144 RCL IND Y
91 STO IND Y - 145 RCL IHD 14
924LBL 61 - 146 *
93 RCL 18 147 -
94 19 143 STO IHD 17 !
95 + A%, = 4%, 149 156 12 |
96 STO 17 158 610 83 — |
97 RCL 13 4 > X, =1 151LBL 65 :
98 STa 1§ - 152 RCL 19 \ e fertec g
9RLIIT — j 153 1 ! 4, % ¢
188 ST0 12 : 154 - | 7 '
18115 48— ——- 5 = 155 1 E3 ‘
102 67082 =) 156 7
we 157 1
B4 RCLI9 —— 158 +
2 Spa = Fy 159 ST0 18 .
ws 168+LBL 84 eep rucle X
g7+ - b 161 19 }
188 ENTERT r 162 RCL 19

Please use paper glue to ateach fistings. Adhesve tape may atfect peine’
Bitte Listngs mur Papicrlerm cinklchben. Kicbefilme hosanen Druck bicichen®

SV P uthss de 1a cotle 3 papacr poure fiser los Iistings. Les euhans adhesifs peuvent aleérer Iimpression!
N favoee usare da colla por issans o s, T iasens sadesi o pues alicrare lo sampate!
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PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMMLEL
1ISTATO DI PROGRAMMA

KeystrokEs Comments Line Key pressed Comments
Tastentulge Nonunentar Zeve Fasentolge Nommentar
Tonm hes Comnemiaines Ligee T.-U\KM (Vnmmcmam-s
Tasus Convment Linca Tase Commenn
"

163 2 217 ST0 IHD 13 )
‘ 164 * 213 RCL 19 h
E N 163 + ~ 219 §T- {3
i 166 RCL 18 220 RCL 14
' 167 + = 221 RCL 15 .
- 168 570 13 ; . 222 -
| 169 RCL THD ¥ T 223 § A,'t (z/
| i;? glg ® S D 2§§ ;EL 17 _
- R U 225 R
: 172 1 _ 226 / 4
173 + o _ 227 STO IND 13 , A
- 174 RCL IND % 228 15G 12 :
“1- 175 STO 14 S addess 229 GT0 84 —
N 176 CLX R B ' 238 LEND. —
: ( 177 RCL 19 N e
178 + | - B
- 179 ENTER? T e - —_ O
an 189 ENTER® A FO N DO SR —. I
181 1 IR R S L.
182 -
183 REL IND Y
. 184 RCL IND Y A D)
= 185 -
-+ 186 STO 16
- 187 RIM 4,
- 188 ROY
L 189 RCL 19 _
199 + 5
191 RCL IND X :
192 STO 17
_ 193 CLY
ol [~ 194 |
oI 195 - o e —
b R el
. - - ? - . .. - e o— - - . - - - .
e 198 RCL 16 R ). W R SR i
199 RCL 17 : . I A T
200 / . . ST R X
281 RCL 15 S| =
j 282 ENTER? S , .
T 283 + o R ) ; .
~ 204 RCL 14 ¥
- 206 RCL 17 +- 1=
i

Ty 267 » —_ - _
2 - 283 6 ! - --
En i 289 / ! ;
i 218 - , ] :
211 STO IHD 13 ! i —
212 RCL19 || T g w ] . _
213 ST- 13 N T : ;
N 214 RCL 1S BN et S 5
B 215 2 —H 7, (Y | i -
- 216 7 J ‘ RI, (f’) :-.___.L '
M L , I T O U, .
| .

S b e becenie st e e cos Jetmgs bos enbians wdhsos prasant ditence rmpressie



- F
]

]

=

b

94 RCL IND 18

L3

£

Please use paper glue 0 attach hiaem,
Butee Listinge mut Paprerleim einkl

xs. Adheus ¢ tape may affect prine!
cben. Kicbetilme konnen Druck blerchen®

SA\P, utihaca de b3 eodie 3
Per favoire wure 1a cidla ™

rapscr pour Bxer fes listings. e rubane 3¢
rhasare s hsaan 1 navine adgsive puo alie

UL ooa PROGRAM LISTING page 17 ot -
PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA
Line 1l.(eystroken Comments Line I Key pressed Comments
+ astentulge \ummentar wile astentolee Nommentar
ﬁ‘g:e Touches ) (kﬁummrnuue‘ {lg:c Im.nhuL (k:ll"lﬂlk'nhllﬂ,‘.\
Lines Tasa Commena linca Tasu Commenn
B DLOLEL SCIse T b okas Fo s ReL B
| 82 CF 03 3 7
= 83 CF 94 37 -
84 CF 85 58 SF 25
B 85 CF 25 59 SGRT
B 8 RCL 19 68 FC?C 25
B 07 1 61 CTO 84 complex_rock
B 83 - 62 ST+ ¥
= 89 1 E3 63 5T- 2
[ 18 7 64 CL¥ |
- 11 65 RCL 19 |
| 12 + 66 ST+ ¥ |
| 13 “K? B.EEE" 67 5T+ 18 |
| 14 FC? o8 68 RDN
B 15 PROMPT gz g;&’;ﬁ |
16 STO 11 7 ) : AT
B 17¢LBL 61 <op rex 71 5Cy? % e
| 18 SF 8¢ , 72 %Y
IE ; ‘
- 19 156 {1 7 ,,“,, jr’ 73 570 83 [
— 28 CF 8% Al ARY 74 1OY |
= 21 ISE 11 erec. 75 XEQ 1 |
- 22 % ¥ 76 F32C 84
o 23 RCL 11 cood, for ;; §§5c‘§5
B 24 19 '3 .
25 + a ) 79 CT0 83
B 26 STO 18 86 RCL 03
B 27 RCL 19 81 XEQ 1t
~ 28 4 82 F57C 04
- 29 + 83 XEQ 14
— 30+ 84+LBL 83 1
= 3t 85 RCL 96 |
- 32 STO 06 86 XEQ 11
R 33+ 87 FC7C 84
B 34 ST0 99 83 GT0 84
B 353 89 “TURNING POINT:*
36 RCL IND 18 A, 98 RCL 86 |
B 37t 91 RCL IND 18
! B 3§ ;m a7
B 39 ¥=8?
= 49 CTO 84 Ay =0 2 94 XEQ 17
= 41 517 86 (no_too/ for 954LBL 4
" 42 RCL 19 &) 9% 186 11 ]
| 43 5T+ 18 97 &T0 01
X 44 CLX _ 98 RTH
| 45 RCL IHD 18 folvt  (17) 99¢[BL 11
46 STO 94 7 108 ¥<a? veo d /L
B 47 CHS 181 RTH 2, :J/ T hﬁ
- 48 ST+ 86 182 RCL IND 89 Y %4
49 RCL 19 183 RCL IHD 18
58 ST+ 19 104 -
51 RCL 86 185 X<3Y
- 52 ENTER® 186 FS? 06
. 53 %42 187 GTO 12
108 X¢Y?

Ihésifs peuvent aleérer I'impression!
nr o damparo!




R A NRE : y
SN e R IR LY

Keystrokes Comments Line Key pressed Comments
Tastentulge Kommentar Zule Tastentilee Kommentar
Touches Commentaires g Toudns Commennaires
Tasa Commenn 1inca Taste Commenn
B 189 SF a4 163 RCL 81
R 118 RTH 164 X(0Y
B 111+LBL 12 163 Y2
112 ¥=Y? 166 STO 81
B 113 SF 84 167 RTH
~ 114 RTH valoe o { 168 .END.
B 115+LBL 14 K (x)
- 116 STO @7 A
= 117 RCL IND 18
= 11§ ST+ 87
= 119 1O o
| 128 RCL 85
B 121 %
- 122 RCL 84
B 123 +
B 124 2 65
™ 123 #
— 126 RHD
— 127 SF 12
- 128 “MINIHA"
| 129 082
| 138 (10 17 o
| 131 -HAXiMA-
132 ¥(@?
B 133 610 17 —-
B 134 CF 12 -
B 135 "HOR. TURH. TRMG® =
~ 136 “HEKT:* -
— 137 SF 83
= 138+LBL {7 " N
N 139 RCL 67 ounFpnk
- 149 CF 81
B 141 CF 82 80
B 142 XE@ "SIPL"
143 ADY il
B 144 FIX 9
B 143 *F K=~
= I 146 BRCL
- 147 FI¥ 6 ®
— 148 RYIEH
- 149 CF 12
= 158 %= -
- 131 ARCL 87
B 132 AYIEM o0
133 Y= -
B 154 ARCL ¥
[~ 133 AVIEH
— 136 CLD
— 157 F57C 83
— 158 RTH 2
— 159 RCL @8
s 169 %<5V punipld
L 161 ¥Y? oy ]
- 162 STO 88 v

-

UlL3obou

rnooouiAM LIDILIING
PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA

Page 13 of 2’-

] Pkne use paper giue to strach hatings. Adheune tape may aftect prine!
- Bitre Lisungs mue Papieriesm ainkleben. Kicbenime konnen Druck bleichen’

S.NP unlises de la colle 3 papicr pour Bxer fes listings. Les rubans adbéuf
fer favairre usare 13 colls per Rasare s Bisean. 1 tasteo adesis i puoaltcrarc ln

peurent altérer 'impression!
stampate!
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015 6 5 C'/ PROGRAMMAUFLISTUNG

LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA

Line | Keystrokes Comments Line Key pressed Comments
Zeile Tasccatolge Nommentar Ao Taswaralge Kommenrae
Ligne Touches Commentaires [ET Ty Commentaees
Linea . Tasa Commenu finca Tasn Commenn
B14LBL “5IGR" | 55 SF 81 goundaries
B2+LBL 89 ’ Cpid ok - 56 F$? 81 : claw ol .
i 83 CF o1 25 2o 57 X0 7 ’ ‘
04 CF 82 58 $T0 13 uppes bhui -
B 85 CF 25 59 XOY . |
T 96 (LY 68 RCL 14 :
- 87 870 12 L =0 61 X)Y? | o
- 88 RCL 19 62 610 87 n | evr
- 89 | 63 XY | —
N 18 ST- ¥ 64 STO 14 __lower Gun
il | 11 ¥OY 65+LBL 62 | L
L 12163 66 RCL IND 15 T ‘ el fhe
13 7 ‘ 67 XCOY : "E -t
4+ 68 ¥=17 A ol lowes
e 15 $T0 18 - lco 69 GT0 03 | f—
Sk 16 19 ’ P 78 1 4 Live £
' 17 5 71 5T+ 16
F 18 RCL 19 72 8T+ 15
F 19+ 73 RIN
. 20 LASTY ' 74 15G 12
- 21 .01 75 GTo 82 J -
22 ' ' 764LBL 87
23+ . 77 "a*
B 24 + 78 FS2C 81
25 1 E3 T8 e |
- F 2 / 89 “F T0 SHALL"
-~ F 27 + 81 AYIEN
F 28 ST0 17 : e 82 GT0 81
. 29 RCL 19 Locp iwdlexs 834LBL 63 ——
- 3 4 4. 30 .., 84 RCL IND 16 N
N 3+ g5 - |
i 32 ROL 17 86 LASTX | el ecpper
L 3+ 87 CHS : | avel
o | T 88 RCL IHD 15 ; lower
i 35+ 89 RCL 13 | Lo E
36 STO 16 T 99 ¥(=Y? r
el 37 LASTX Xe - adelrecs 91 SF §2 | :ﬁ? I’fﬁ
T 38+ 92 F5? 82 7
. 351015 : 93 XOY
R 48 RCL 19 Rbsa - addrecs 94 RIN
[ 41 + 93 +
L 22 % XY
L 43 - | 92 . H
L 44 RCL IND X N 98 STO 87 | loop jucle x
: 45 STO 13 | X1 (Bowax) 99 RDN | '
46 RCL IHD 16 ; N 1684LBL 11 - [—=%
47 ST0 14 | X ) 181 %=0? |
48 FS? 08 j 4 ent 102 6T0 13 |
49 §TO 82 , : 163+LBL 18 |
i 58¢LBL 81 : 184 STO 11 .
i 51 %03y P Y 185 RCL 13 +
' 52 "ath?* bt Aories 186 INT
a B 53 PRONPT 167 RCL 17 ’
B 54 %CY? B 168 +
L | 1 . R
e e er e o atich s Ahewns e o e e et Bt et et Dapee poar e ke lins. | €2 s e o Peusant alteree Vimpreion!




Ul Qoo UL FRKUGOGKAM LIDLING
PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMME

LISTATO DI PROGRAMMA

Payge 2@ ot u

Line Keystrokes
Zeile Tastentulyge
Ligne Touches

Linea Tasa

Comments
Nommentar
Conuentaircs

' Key pressed
Tastentoioe
Tl el h ~

Comments Line
Nommentar Zok
Commentaires [FRLY

89 s10 18
118 4
111 ST0 89
112 Rt
112 @
114eLBL 12
115 RCL IHD 18
il6 RCL 89
117 INT
118 s
119 +
128 RCL 11
121 =
122 156G {8
123 CLD
124 BSE 89
125 GT0 12
126418L 13
127 B{¥
128 DSE @7
129 670 11
138 -
{31 ST+ 12
132 F57C 82
133 470 684
134 1
133 5T+ 16
136 ST+ 15
137 RCL IHD 16
138 156 18
139 GT0 83
148 "b"
141 F57( 81
142 *a-
143 *F 10 BIG"
144 AYIEMW
145 GTO @8
146+LBL 84
147 RCL 12
148 FS 81
149 GT0 86
158¢LBL 83
151 SF {2
152 ADY

153 “INTEGRAL I:-

154 AYIEN
155 CF 12

156 = INTERYAL"

157 AVIEN
138 = a= *
159 ARCL 14
168 AYIEN
161 = b= "
162 ARCL 13

Comment:

Linea

Tasne
i -

l \
S T (I

(cawe for

efzpfgr L{?uo;l

Commenn

163 AYIEW

164 "1= =

163 ARCL 12

166 AVIEN

167 ADY g
168 RTN ‘

169 GTD &4

178+LBL 86

171 RCL 14

cloae € _Sicls
el YT °

172 33 13

J'Avre:

173 §70 14

b owwolaries

i74 RIN

acecrels ws
I &

175 CHS ;

1%

i7e STO 12

ru Pt .

177 610 @5
178 .EHD.

L/
45»;/ JZ?L ,

— output

°s

0. >
uprer hwa

' H

H;' lfla‘f

G

85

cutpouik
AR

oticm{!c TIh

oL T

9%

95

Please use paper glue 1o attach tistings. \dhesive rape mav attect prine!
Butte Lasemps mise Paprerieim emkleben. Klebenime konnen Druck bleichen!

SR unibines de la cedle d papice poour Bxer les listings. Les ruband adhéufs peuvene altérer llimpeession
Per favore usare 1a coila e nvsare s listaen, 11 nastns achsinve pues alieaans Ta scampatn!
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N3GSC PRUGLGKAN LID1LLING Page &S oidd
0)3 G - PROGRAMMAUFLISTUNG

Additional SCOF listing LISTAGE DU PROGRAMME -
see note page 2. LISTATO DI PROGRAMMA
= T T T ! ]
Soe RIGLBL <SCIF=. 58 - 115 ENTER® 172+ 229 » 235 FiL 13
A - - S9 RCL IND Y 116 1 173 ENTERY 230 - 287 -
o3 oy 68 ROL IND ¥ 117 + 174 ENTER? 231 ®0L 1§ 283 4
M4 S2CR1N?" Bl - 118 RCL IND ¥ 175 Rl 13 232 + 229 «
HS PROXPT A2 RIL 13 119 /0L 14 176 + 233 870 13 29% ROL 17
6 2@ - 63 7 128 % : 177 RCL INR ¥ 234 R0LOIND X 4] .
JREL 1Y 64 5TG 11 121 THS {78 572 IND ¥ 235 370 15 292 5T ING
83 ENTERY 65 RIL 18 122 RCL 15 179 RiL 19 236 0L% 293 15 13
as + 66 INT 197 + 188 7 237 1 294 §Ti a4
18 + 67 i 124 RiL 19 191 - 3% + 295 ENE
11 2O 6% - 125 * 192 5¢=07 239 RCL IND X
12 370 IND ¥ 65 X=h? 126 STC IND ¥ 193 4T 23 248 370 14 T -
13 OLK 78 070 A 127eLBL W 184 RLL 18 241 OLX —
14 52{XN>7* 71 ROL 14 123 BEL 12 185 2 242 P0L 19 —
1S PRORPT 72 R0L 13 129 13 186 - 243 + —
16 19 73+ 138 + 187 1 63 244 ENTER? —
7 RL 19 e 131 570 17 {92 - 245 ENTERS —
18 3 75 4 132 0L 13 133 2 245 1 —_—
15 = 76 RCL TWD 1Y 133 578 14 {9 + 247 - —
20+ 77 ROL 14 134 RCL 1t 191 570 1& 243 ROL WG 5 —_—
21 ROY 78 % 135 570 12 132460 93 249 RCL IND ¥ S
| 22 STG INB Y e - 135 6T0 24 133 ROL 19 255 - S
£ frL 13 28 1% 137¢LBL 21 194 PIL 13 251 575 14 _
L 81 8T) 14 133 28 195 N7 252 RIN
2 - 82 ROL 13 139 REL 13 19 - 253 WY _
2163 23 * 148 2 157 19 756 ROL 12 T
27/ TR T 141 # 192 + 255 + -
%1 85 &0L 12 142 + 193 79 14 256 RCL THD X —
23 ¢ 86 + 143 RCL INT ¥ 269 RCL 19 257 370 17 —
38 37 18 27 RO 144 REL ¢ 268t + 258 Six —
3t 28 . B8R &TO IND ¥ 145 % 282 510 15 299 1 —
2 RCL 1D 89 RCL 1t 146 CHS 283 LASTX 268 - S
33 % 9 RCL 12 147 RCL {5 284 + 2h1 BLCL INB & _—
348 31 - 143 + 295 574 {7 262 87- 17 —
35 570 24 25 149 570 1§ 285 1 283 F0L 16 S
36 5§70 IND ¥ 93 158 70 23 Z87 + 264 REL 17 _
37 L4 94 570 15 1514 B0 22 2683 RCL IKD 15 285 7 .
38 ROL 13 35 RCL 18 152 19 283 RCL IND ¥ 264 RO 15
393 3 INT 153 RCL 19 215 RCL IND 14 267 ENTERS -
4n * 97 ENTERT 15¢ 3 At » ' 263 + T
44+ 38 ENTERt 155 # 212 - 265 #OL 14 —
T 42 570 16 99 Z {56 + 217 570 IND 17 z7e + -
©oaTepL @2 166 - 157 RCL IHD ¥ 214 156 18 271 RLL 17 —
44 REL 16 1#1 X=67 159 ROL 13 215 G0 93 272 —
45 REL 15 182 670 21 159 * : 2164LBL @5 273 4 —
45 1 143 RDN 158 CHS 217.RCL 19 274 / —
47 + 184 ROL 19 161 RIL 15 213 1 75 - - S—
48 570 15 143 1 162 + 219 - o 276 5T IND 13 -
49 RIL IND ¥ 19 - 163 5T0 {5 2201 €3 277 RiL 19 —
58 RCL IND 2 147 - 164 RTD 23 221 278 37- 13 -
5t - 188 %=87 {6SHLEL 24 222 1 279 RCL 15 __
52 370 13 189610 22 Tss ISC 15 | 23+ 223 2 _
Cosrel 0 {eeleL 27 167 6T &2 224 570 18 231 /
54 REL 13 111 RCL 17 159 12 2e5eLEL B4 282 ST3 IND 13 -
55-° 7 12 0L 19 169 RCL 19 225 19 = 283 RCL 19 -
56 ROV T 13 + ~ 178 2 227 ROL 19 284 5T- 13 —
. 57 LaSTY 114 ENTER? 171 * 228 2 235 REL 14 S

1 - L

Please use paper glue o atrach listnys. \dhesve tape mav atfect prine! 5.VP unhiws de la colle 3 hapicr pour Bixer les lisnngs. es rubans adhéufs peuvent altérer I'impression’
Butte Lisings mut Paprerlem enhlcben. Klebehlme kunnen Druck bleichen' Per Faviire usare 1a colla per fssare o barae TEnastrn adosn o pus aticrans o vamparo!

Note: the CLRG line 09 in SPLINE is not necessairy using this routine
instead of SCOF page 14.




1 L
et REGISTERS, STATUS, FLAGS Page 2205 .
REGISTERBELEGUNG, FLAGS, BETRIEBSARTEN
REGISTRES, INDICATEURS, MODES OPERATOIRES
REGISTRI, MODI OPERATIV], FLAGS -
Registers Darenspercher/ Regiseres de donnces; Regisen Status Betricburn  Modes opératonres; Madi operanns
Example for N = :
code
n 4. 6 ~ Size 20451 Total Reg. User Mode
4. 6 g [ Fno 2] s [ on R
o Dy [ Rdd O Gnd [ of [J
4 g il e Flags
46 gmtanen _ 3
4,5,6 ggde 3
4,5,6 | ?,temporary w11 X add. prompting
4,5,6 use by “ 11,5 misc. Jclear before
4,5,6 || SIFL  (code 1)/—p—T9=7— =2 calling STPLY
3.4,5.6 11 BIFP O ) o it e sapE Y
2,4,5,6 SODS 5 " 2; ™ |4, root found [X
23+ .2 1! s7ap (-~ 5){—>_ 14, SORT(D)=0
1,2,3, 5 DPRPIOT ( " &) b—= 14, last loop [X
1,2,3, 5 ' wr execution
s 11,2,3, 5 s
1, 3 5 v
l, 3, 5 0
1, 3, 5 ~ 1 Audio execute
N B 12
20 Al T0 13
A2 14 T
A7 ts ]
Ad 16
17
25 Bl D) 18
B2 D)
B3 2
B4 2 Panice tinable
. 22 Number laput
X Cl - 2 Alpha tnpur
C2 24 Range lgnore
C3 25 Error Ignore
C4 . 26 Audo Enable
= Addre ss 27 User .\Iudr."
' Yl calculation: 28 | Decimal Poin
Y2 29 Degit Grouping x
v
Y4 Ak =19 + k Assignments
VS Bk - 19 + N + k - Tasu-nbelegung/r\sstxmnnm/,‘\.\ugmmcnn
* |1 X1 C, = 19 + 2N + k | ronetion Ty | Function A
X 2 k - 1 Foncoon Touche Foncnon Touche
X 3 Y i = l 9 + 3 N + i 4 Funzione {}:B(QI‘ Funzione Tasto
X4 Xy =19 + 4N + i | FINP D
X5 i 1 s1pPT, E
¥ k =1,2,..,8-1 | Coeff.output e —
i=1,2,. y N SIGR I
J1_PRPIOQT J




UlLJaogeo ol SYSTEM CONFIGURATION bage O of 22
CONFIGURAZIONE DEL SISTEMA

R E T

ON [} USER I} . BRI PHA|
:;;l}?» ;J-j_ t‘uﬁ‘tytlﬁ‘ﬁﬂ?

R
SINP S’PL?*;

-

El“ ’
Q

" SIGR  pRPLOT

Assignments
Belegungen
Assigrutions

" Assegnamenti

- no global
lables assigned.

- Assignment of )

. local alpha labels
y subroutines in

program SPLINE.

Configuration
. B.ele,‘;ung )
© Comtarione *) Program
' execution
without
printer
possible

Magnetic card
<« Magncthane
(e magnetyue

Scheda magnctica [ oy TR P







SPLINE INTERPOLATION FOR
DISCRET DATA

PROGRAM REGISTERS NEEDED: 79

ROW 1 (1:3)

(3:

E_E

b3
>

(11: 13)

(13:2

(21:2

(39 : 43)

(44 : 54)

: 118)

USERS’ LIBRARY
PROGRAM NUMBER: 01365C

PAGE 1
OF 3






SPLINE INTERPOLATION FOR USERS’ LIBRARY PAGE 2
DISCRET DATA PROGRAM NUMBER: 01365C OF 3

ROW 19 (123 : 130)

ROW 20 (130 : 137)
ROW 21 (137 : 144)
ROW 22 (145: 153)
|
ROW 23 (154 : 161)
ROW 24 (161: 167)
ROW 25 (168 : 175)
ROW 26 (175: 178)
ROW 27 (179 : 186)
ROW 28 (186 : 193)
ROW 29 (194 : 198)
L
ROW 30 (198 : 205)
ROW 31 (206 : 215)
ROW 32 (216 : 223)
ROW 33 (224 : 231)
ROW 34 (232 : 237)
ROW 35 (237 : 244)
ROW 36 (245 : 249)







SPLINE INTERPOLATION FOR USERS’ LIBRARY PAGE 3
DISCRET DATA PROGRAM NUMBER: 01365C OF 3

ROW 37 (249 : 256)

W 42 (290 :







SPLINE INTERPOLATION FOR ' USERS’ LIBRARY PAGE 1
DISCRET DATA SIGR PROGRAM NUMBER: 01365C OF 2
PROGRAM REGISTERS NEEDED: 45

ROW 1 (1:4)

L
ROW 2 (5: 12) :
RO AT
ROW 3 (13: 21)
iy | [IOARRACRAARRRN
ROW 4 (21: 29)
L
ROW 5 (29 : 39)
| TNV | AR
ROW 6 (40 : 48)
NIRRT AT
ROW 7 (49 : 55)
TN | A
ROW 8 (56 : 66)
AR DR RO
ROW 9 (66 : 74)
| Il | AT AT
ROW 10 (75 : 80)
AR | [URRAAHAOEARAO
ROW 11 (80 : 84)
LA | NMORARARO
ROW 12 (85 : 94)
I I AR
ROW 13 (95 : 105)
I TR 1l Il
ROW 14 (106 : 116)
I N I
ROW 15 (117 : 126)
| JNFETAN AR
ROW 16 (127 : 134)
I (I | |
ROW 17 (135 : 141)
i | l
ROW 18 (141: 144)
(T AT







SPLINE INTERPOLATION FOR USERS’ LIBRARY PAGE 2
DISCRET DATA SIGR PROGRAM NUMBER: 01365C OF 2

ROW 19 (145 : 153)

T “IIIIIIII""'
ROW 21 (155 : 158) || I |I
ROW 22 (158 : 161)

ROW 23 (161 : 168)

ROW 24 (169 : 178)

ROW 25 (178 : 178)







SPLINE INTERPOLATION FOR USERS’ LIBRARY PAGE 1

DISCRET DATA  SINP PROGRAM NUMBER: 01365C OF 1
PROGRAM REGISTERS NEEDED: 32

ROW 1 (1: 4)

ROW 2 (4: 12)
ROW 3 (13: 24)
ROW 4 (25 : 32)
ROW 5 (32: 36)
ROW 6 (37 : 44)
ROW 7 (45 : 49)
ROW 8 (49 : 57)
ROW 9 (58 : 65)
ROW 10 (65 : 73)
ROW 11 (74 : 78)
ROW 12 (79: 82)
I

ROW 13 (83:91)
ROW 14 (92 : 100)

| | I H I |
ROW 15 (101 : 106)
ROW 16 (107 : 114) .-|
ROW 17 (114 : 121)
ROW 18 (121: 121)






SPLINE INTERPOLATION FOR

DISCRET DATA
PROGRAM REGISTERS NEEDED: 47

ROW

ROW

ROW

1(1:4)

4

2 (4:

3 (13:16)

-y

SCDS

USERS’ LIBRARY
PROGRAM NUMBER: 01365C

PAGE 1
OF 2






SPLINE INTERPOLATION FOR USERS’ LIBRARY PAGE 2
DISCRET DATA  SCDS PROGRAM NUMBER: 01365C OF 2

ROW 19 (131: 135)

ROW 20 (135 : 135) 1
ROW 21 (136 : 140)
ROW 22 (141: 145)
ROW 23 (145 : 150)
ROW 24 (150 : 156)
I
ROW 25 (157 : 168)
ROW 26 (168 : 168)







SPLINE INTERPOLATION FOR USERS’ LIBRARY PAGE 1
DISCRET DATA  SCOF PROGRAM NUMBER: 01365C OF 2
PROGRAM REGISTERS NEEDED: 47

ROW 1 (1:4)

ROW 2 (5: 12)
|
ROW 3 (13 : 22)
i
I I
| {]

8 (62:71)

9 (72:
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SPLINE INTERPOLATION FOR USERS’ LIBRARY PAGE 2
DISCRET DATA  SCOF PROGRAM NUMBER: 01365C OF 2

ROW 19 (165 : 174)

ROW 20 (175 : 184)

ROW 21 (185 : 193)

oW 24 (213 : 221)
0
)

O EE———

W 25 (222 : 230)

230)







