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HP 41C PROGRAM SUBMITTAL FORM
PROGRAMMFORMBLATT/DOCUMENTATION DU PROGRAMME/GENERALITA SUL PROGRAMMA

Program Title

Programmuitel LINEAR PROGRAMMING (SINPLEX WMETHOD) I

Titre du programme -

Titolo del p

Category No. Name

Kaegore o 009  fumk Industrial Production (Operational
Categoria Ne Nome della categoria Research)
No. of program lines No. of data registers 2

vt Progmoraei 328 Ay des bentrigan Danspeicher M~ +M o N+4m+2n+13
Nombre de lignes de programme Nombre de registres de données . N

Ne di linee di programma (74 registers) NO di registri utilizzati m=restrictions
Recommended HP 41C System configuration n=unknowns

Empfohlene Systen-Konfiguration *  pory 4 1 memory module Port 42 memory module ?
Configuration recommandée

Configurazione raccomandata Porc 43 memory module ? Porgs __memory module ?

This program requires the following programs as subroutines:
Dieses Programm benutzt folgende Programme als Unterprogramme:
Ce programme utilise les programmes suivants comme sous-programmes:

Questo usa i seguenti come

HP Applications ROM Program Name:

HP Applikations ROM

ROM d’application HP Nom du

ROM di applicazione HP Programma:

gmggahm,:bstract Linear Programning using the simplex method. The execution

Remma_roiues hannens in 1 vhase. This program is only.restricted by the
. T . . Z

Breve descriziooe memoryv capvacity available; it needs 74+m~+m.n+4m+2n+13

del ) : e >
registers (m=registers,n=unknowns). The program solves minimisations
as well as maximisations.

Name . .
Name /Nom/Nome Lienart Xavier
Address .
Strasse/ Adresse/Indirizzo Fochplein 21
Ciry Leuven Postal Code 3000 Countty  Belgium
Localité Code postal Pays
Citaa CAP. Pacse
ACKNOWLEDGMENT AND AGREEMENT
Erklirung und Ermichtigung/Déclaration et A isation / Dichi: i e Autori

To the best of my knowledge, I have the right to contribute this program material without breaching any obligation concerning nondisclosure
or confidential information of other persons or organizations. I am contributing this program material on a nonconfidential nonobligatory basis
to Hewlett-Packard S.A. (“HP”) for inclusion in its program library, and I agree that HP may use, duplicate, modify publish, and sell the
program material, and authorize others to do so without obligation or liability of any kind. HP may publish my name and address, as the
contributor, to facilitate user inquiries pertaining to this program material.

Ich versichere nach bestem Wissen, dass ich iiber meinen Programmbeitrag frei verfugen kann, ohne dass sich dadurch fiir HP, andere b oder mich irgendwelch

Verpflichtungen gegeniiber Dritten oder sonstige rechtliche Nachteile ergeben. HP kann meinen F b ohne G und sonstige Verpflichrungen in beliebiger
Weise beniitzen oder Gegen cine i meines Namens im Z hang mit meinem beitrag habe ich nichts einzuwenden.

Au micux de ma connaissance, je déclare avoir le droit de fournir le présent sans cnfreindre des de secree 4 'égard d'autres personnes ou organismes. Je fournis
le présent programme  la Société Hewlett-Packard S.A. («HP») sur une base non confidenticlle, pour incorp dans sa bib de et j'aucorise HP, qui pourra 2 son
tour autoriser d'autres personnes, 3 l'utiliser, le reproduire, le modifier, le publier et le distribuer, sans obligations ni responsabilités d'aucune sorte. HP est autorisée 4 publier
fmes nom et adresse en tant qu'auteur du présent programme, en vue de faciliter les echanges d'i avec les util decep

Per quanto ne sia a conoscenza, ho il diritto di fornire questo programma senza violare alcun obbligo di segreto o confidenzialita verso altre persone o organismi. Fomisco questo
programma alla Hewlett-Packard S.A. («¢HP») su una base non confidenziale per includerlo nella sua biblioteca di programmi ¢ autorizzo la societa HP, la quale a sua volra potra autorizzare
in questo senso altre persone, a utilizzarlo, rip pubb e distribuirlo senza obbligo né responsabilita di alcuna specie. La societa HP potra, a sua discrezione,
pubblicare il mio nome e indirizzo quale autore del presente programma onde facilitare lo scambio d’informazioni con gli utilizzatori dello stesso.

Date Signature 0{ \ \}/
Datu Unterschrift 2N
D™ ___22/10/80 e sy

S
Daa Firma




PROGRAMMBESCHREIBUNG I
DESCRIPTION DU PROGRAMME I
DESCRIZIONE DEL PROGRAMMA I

10 3 0 7 ~  PROGRAM DESCRIPTION I rge Lot dQ

Application, Equations, Variabl Explanation of the abbreviations:

PP q'

A G ; " gay——

Application, Equations, Variables
Applicazione, Equazioni, Variabili

RESTR? : How many restrictions?

VAR? : How many unknowns®?

Xi,j: Xi of the jth restriction

vee5.:0 : If the restriction is 'greater or equal' write O

If the restriction is 'smaller or equal' write any number
but not 0O )
th

R.S.i,0: Right-hand side of the i restriction.

MAX=a MIN=b : If maximisation XEQa, if minimisation XECD
: The solution for Xi is. (i£0)

: The rest of the ith
: (rarely) This means that the restriction has not been used

restriction.

and that the rest is..., the same as with Si but without

the pumber of the restriction.
XZ=...: The solution of the object-function

Operating limits and W: A test is incorporatedin this program to verify if therx
Grenzen und Einschrinkungen .
Limites et restrictions are enough registers(memory) available to solve the

Limiti operativi ¢ avvertenze

problem.If you see NONEXISTENT after having given the number of restrico

tions, this means that you must extend the cavacity using a size-instrug

+tion, If after the appearance of NONEXTISTENT you execute XsY this gives

vou the number of the last recuired register, If wvou add 1 %o this

number this will give you the number of recuired registers ... the SIZE

This program has been verificd only with respect to the numerical example given in Program Description II. User accepts 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.

Dieses Programm wurde lediglich anhand des in der b I piels berprife. Der Benuzer erhilt und benueze das Programmaterial auf eigenes
Risiko hin; er hat es deshalb - ig, ob es bereits i i iert oder i ‘wurde - seibst zu untersuchen.

WEDER HP NOCH DER EINSENDER DES PROGRAMMS UBERNEHMEN FUR DAS PROGRAMMATERIAL EINE IRGENDWIE GEARTETE GEWAHRLEISTUNG ODER
HAFTUNG, INSBESONDERE NICHT FUR SEINE VERKAUFLICHKEIT ODER SEINE VERWENDBARKEIT FUR EINEN BESTIMMTEN ZWECK. HP UND DER EIN-
SENDER HAFTEN AUCH NICHT FUR INDIREKTE ODER FOLGESCHADEN.

Le présent programme 'a éré verifié quen e qui conceme l'exemple numérique indiqué dans la description du programme II. L'urilisateur accepee et utilise le présent programme
A SES PROPRES RISQUES et doit se fier 4 sa propre insp dudit sans se référer 3 toute autre déclaration et description.

HP ET LE FOURNISSEUR NE DONNENT AUCUNE GARANTIE, EXPRESSE OU IMPLICITE CONCERNANT LE PRESENT PROGRAMME, NOTAMMENT DE
COMMERCIALISATION ET D'ADAPTATION A UN USAGE PARTICULIER. HP ET LE FOURNISSEUR N’ASSUMENT AUCUNE RESPONSABILITE EN CE QUI
CONCERNE LES DOMMAGES INDIRECTS NES DE LA FOURNITURE, DE L'UTILISATION OU DU FONCTIONNEMENT DU PRESENT PROGRAMME.

Questo programma ¢ sato verificato soitanto per quanto concerne |'esempio numerico indicato nella D del T 1. Ll accert ¢ udlizzena il presente programma
A SUO INTERO RISCHIO, fidandosi unicamente della propria verifica del programma e non basandosi su altre dichiarazioni o descrizioni.

NE LA SOCIETA NE L’AUTORE DANNO ALCUNA GARANZIA IMPLICITA O ESPLICITA CONCERNENTE IL PRESENTE PROGRAMMA, IN SPECIAL MODO
RIGUARDO ALLA SUA COMMERCIALIZZAZIONE O ADATTABILITA AD UN USO PARTICOLARE. NI LA SOCIETA HP NI L'AUTORE ASSUMONO ALCUNA
RESPONSABILITA PER DANNI IMMEDIATI O MEDIATI CAUSATI DALLA FORNITURA, UTILIZZAZIONE O FUNZIONAMENTO DEL PRESENTE PROGRAMMA.




* PROGRAM DESCRIPTION II Page _iofia
1 0 3 0 7 PROGRAMMBESCHREIBUNG II
: DESCRIPTION DU PROGRAMME I
DESCRIZIONE DEL PROGRAMMA II
Exampl MAX XX=15X,+45X,
Beispiel = =
Exemple
Esempio
[ X, £50
[

/ X.._La-l,6X2 £240

0,5%. +2X, £ 162
< T z

XX, 720
=2

Sketch
Skizze
Croquis
Schizzo




PROGRAM DESCRIPTION III Page g of {Q

(Example continued) —=PROGRAMMBESCHREIBUNG III
(Exemple, suire) DESCRIPTION DU PROGRAMME III
(Esempio) 1 n 3 0 7 DESCRIZIONE DEL PROGRAMMA III
Data Input Keystrokes Result Comments
Datencingabe Tasten Resultat Kommenare
Données Touches Résular Commenaires
Dad Tasd Risuinto Commentu
XEO_LP You can also use tne R/S key.
VAR ?
2 2 R/S RESTR ?
3 3 R/S X1l,1
0 0 R/S X2,1
1 1 R/S Z.:0 You may Xev in anything
1 R/S R.S.1,0 e, g, in this cage 1
50 50 R/S 1,2
1 1 R/S X2,2
1,6 1,6 R/S eee?.30 Anything for examvnle '2°'
2 R/S R.S.2,0
240 240 R/S X1,3
0,5 0,5 R/S X2,3
> 2 R/S >.:0 Again anything for examnle 12
12 12 B/S | R.S.3.0 Except '0')
1482 162  R/S MAX=2 MIN=Y
XEC a W oZ A+ xX1,0
15 15 R/S X2,0
45 45 R/S e

X2,=35,000(

R/S S51,=15,000(
R/S X1,=184,0000 -
R/S XX=4.335,0000
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PROGRAM LISTING
PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA

Page 2 UIQ

Line Keystrokes Comments Line Key pressed Comments
Zeile Tastentolge Kommentar Zeile Tastenfolge Kommenar
Ligne Touches Commentaires Ligne Touches Commentaires
Linca Tasu Comment: Linea Tasti Commenu
o1 B! (BL T/ PP B A
[ FS 7 JND 03
T NhR? How meny variables? CHS
PRCHPY STo INd Y
05 LiC 0O 55 Rce oA i
‘ NeESTR it low _menv_regtrictiions? A, ood
PhoM P 5$TC ©4 i
sio oA " i
3 ST+ 02
. 107 X w |t RS
/ APCE O3
A PpoMEeT
1 STO (N D 02
E.TO E¥e) Rec o/
15 Ad, o4 6 S1+02
STo 02 isc 03
Fix A FTo TO
AcCce €O | cf o
Ree oA T MAv-o MiN»
20 1 70 PRCMET
A XK LR oA Subroutine
t Ree co to read the
sVo o5 T.ehsth of a rov > X's
- Ree oA Ao/ X
25 B [ s 7/
t <71 02
STO O3 R &3
Xeyg 4% Ao
A /
30 — 80 A
iNT Place of the +
STO % {lr. of the restric- LTO ©oUu
hcL £O fgions. X LR L O
-+ Are there engough f X
3 & lnemory registers ARCLCY
<io IND Y evailable. CRCMPT
Ree Ao STC IND o2
STO O3 A
A LRE co ST+ QY
w1 Xeq o Read the X's| 'S 6 o2
¢ ih> 3 5TO O
- Sien of the 3TN
PACTMEPT restriction X _ LBL e WA
K=cC? | NEeTS)
45 L& N> O3 s X LRI W 1IN
R ©3 s Construction <
fce o2 of the identity < TC 03
+ metrix XEY of
A i RcL 0O
5 - z [ A ST -O&

Please use paper gluc to attach listiags. Adhesive ape mav affect print!
Bitce Lisungs mit Papicricim cinkleben. Kicbetilme konnen Druck bieichen!

N

S.V.P. unlisez de la colle & papier pour fixer les listings. Les rubans adhesifs peuvent aliérer 'impressior
Per favore usarc la colla per fissare : listan. 1l nastro adesivo puo alterare 1o sampato!
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PROGRAM LISTING

PROGRAMMAUFLISTUNG
LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA

Page .é of {{_Q

Line Keystrokes Comments Line Key pressed Comments
Zeile Tastertolge Kommentar Leile Tastenfolge Kommentar
Ligne Touches Commentaires Ligae Touches Commenraires
Linea Tasu Commenu Linea Tasu Comment
Ao LDL AA Change the A Ret Cy
| R iND DR sisn of the RCL IND 06
| CH>S object—funcilion Rce iND Z
SO _IND OZ FS 7 oo
405 (6«65 02 455 CHS
ETO A4 +
AL oA Fs’ 0O
ya Cig
~+ XLz &7
410 STo o3 160 GTo o3
ey 40 S 7?7 co
1o Oy [
[ Ret Ao | Si- o4
T oto 03 7 A>Y !
415 X LRL O 465 GTC o6
[ FCc 7 (¥ 03 F< ?c¢o <
G1o ©3% o li-factors CTo ez ‘
Xz9 40 B3 LBL O6
Rcs oy sTCe o4y
420 STo o2 470 Ree pé
(2 O ®ill un the $TC e
Qe 18D of M-factors the 03
¢ 1S & ©6
107 X [ 1o A2
125 X 475 | ¢ ? o4 [Tf there is
CTf IND O2 FTo 06 4 no entering |
Re e o2 fce &S {lvariable, g0
| STt 02 Rl 06 [o the end
| 15& ©6 Rce of i land show the!
430 { GCT1C o 4380 - \'solution.
K ([®e O3 INT
| 15 03 -
! CTe _©) A |
X LB ¢ - J ]
A35 QcL oA 4385 STO 0L </ Mumber of the
1 Ree A4S | lvariable |
! + Stoc 03 )
[ sto o5 X LRE AT “hich varisbl
i xec § A0 e @ o5 leavesthe so-
4% j -3 490 >0 ! Tution?
‘ 4c7 X cTO ©8 |
| ST- 06 — &5 02
T o | CTO 43
I STO OY =X There is mo
435 | TO 0F 495 [ cHET colution
: cr  oAd LRL <5
A LRZ 42 ‘Jhich varianle sro el
[ ReL ¢6 enters the Rce €3
! Ret 08 solution. | S1Cc o
A0 | + | e LBL Ob

Please use paper glue to attach bisungs. Adhesive rape may attect print!
Bitte Lisungs mit Papicrleim einkleden. Kleberilme konnen Druck bieichen!

S.V.P. ualisez de la colle a papier pour fixer les listngs. Les rubans adhesiis peuvent altéres ['impression

Per favore usare ia colla per issare 1 histau. Il nastro adesivo puo alterare lo scampato!
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PROGRAM LISTING

PROGRAMMAUFLISTUNG

LISTAGE DU PROGRAMME

LISTATO DI PROGRAMMA

Line Keystrokes Comments Line Key pressed Comments
Zeile Tastentolge Kommentaz Zeile Tastenfolge Kommenar
Ligne Touches Commenaires Ligne Touches Commentaices
Linea Tasu Comment Linea Tasti Commenu
Zon (9 05 & Rl jnvD o%¥  |Axecute 4
ez O Rl oy transformatit
1O 03 x on the other
Rce oY ST -ALND 06 [rows
208 X< =Y7° 255 A
1O 02 <1t o¥
X e=> Y e 06
STO ©Y & liariahle leaving CGTO 4%
Ree ¢3 tthe solution i Ltyi o3 }
FIn) <70 oo = bnd its nunber 2% DSE 03 ‘
A (RL O3 GTo A6 | |
156 C©3 B §TO 47 {00 back to |
1o o4 (RL O5 —[the start. |
Ree ©C Ac9 40O Subroutine !
215 STC 05 26 pel oS5 helnines to |
RLe 98 Renlace the T find the i
-+ 0ld number by 4 leaving |
Ace oL the number of variable |
A the new variable RCL 06 !
22 + 270 Ree oX i
STO IND Y ¥ i
XEY 4T g | Rce iv> Y
S10 67 | RCL_IND Y
Rcc O2 ; Y=o
225 + AL TN
Rec ihD X ! ’
510 ou i i1 "
X LR A4S Tivecute the (DL O6 | Print the
[ Rce oy transformation Rl 4D solution.
230 | Si/ oD 06 on the chooseniw STo 03
s ©6 row AO
CTe A4S s{o ©OY
Ace oA LR LAY
|z Rcl oS
23 | —+ 285 <7+ ©Y%
| slo ©3 RcL O3
AR 46 Ree O If the numbe
Ree 03 * of a variabl
Ree 00 (Ace 0S in the solu-
240 iN T 29 RAce oA tion is big-
AzY 7 = ger than the
I G1o 03 A nyaber of
I Bee OF i - variabless
(3 T O of | ] Rec iNDY | thismeans
215 | g AV i | 20 X L=N7 | that we are
‘ Ru, c2 f i F o ©32 [ doing with
! - _ the rest of
| e\a, iNDY CHS | a restricti
! LTO oY TS | and in this
1 A (Rne 42 : ) GTO O6G | case we

Please tse paper gluc t attach bstings. Adhesive ape may aitec print!
Bicte Lisuings mic Papierieim einkleben. Klcberilme konnen Druck bicichen!

S.V.P. utiiisez de la colle a paprer pour fixer le
Per favore usare la colla per issare i lisrau. 11 astro adesivo puo alterare lo sampato!

les listmgs. Les rubans adnesifs peuvent alierer imipressior
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PROGRAM LISTING

PROGRAMMAUFLISTUNG

LISTAGE DU PROGRAMME
LISTATO DI PROGRAMMA

Page __X of @

Line Keystrokes Comments Line Key pressed Comments
Zeile Tastenfolge Kommentar Zeile Tastentolge Kommentat
Ligne Touches Commenrtaires Ligne Touches Commentaires
Linca Tasu Commenu Linca Tasu Commenti
20 (B L 03 print 'S’ st
T X instead of
(L o6 ‘X
=IX O
35 ANCL X | 55
T |- =
Fix 4
TREc NS o I —
PRACHNE T
(G o> | 6
YO Ay
QALL 05
STt oY
T XX= The solution
31 ARCC [ND OF of the object ®

PROUDET

function

LBe AO

RCL 03

INT

32 Rece 5 R
X
4,004
=
Ree 08
325 - -
44,04
+
STO 6
50 80
35 | 85
|
w |
i
l
1
30 | )
] 7
| |
!
|
45 i | 95 |
] | | | |
1 1 i ;
i | i
| i
> ! | o |

Please use paper glue to artach fistngs. Adnesive tape may affect print!
Bicte Listngs mic Papierieim cinxleben. Kleberilme konnen Druck bleichen!

S.V.P. utilisez de ia colle a papier pour fixer les linungs. Les rubuns adhenifs peuvent alterer limpression
Per favore usare la coila per fssare 1 listai. (] nastro adesivo puo alierare lo smpato!




: —= USER INSTRUCTIONS 1 Page %_ of AL
PROGRAMMABLAUF I
1 0 3 0 7 - INSTRUCTIONS D’EMPLOI I
' NORME OPERATIVE I
Step Instructions Variabl F (s) Result
Schner Operanon - Datencingabe Taste(n) Resulaat
Pas Inscructions Données Touche(s) Résultae
Passo Istruzioni Dau Tasd Risultato
1 Key in Program.
2 Start Program RO _IP 7in 9
3 Kev in nhe desired numpers. DEeMR 9
~_ 0
R.S.i.0Q
MAX=2 MIN=Y
Xi,0
Perhans fthe menory—capa city islftoo
il din this cose execnte the fol=
lowing stens:
Xzg 1P VAR ?
4 RESTR ?
3 NONEXISTENT
XY 54
XEQ SIZE SIZE ...
SIZE 055 54
XEQ IP VAR 2
4 RESTR ?
3 x1,1
T +the nrogram shows '—-X' this
meangs that there is no solution.
701 _can also avoid XOQ din the splution
hr ndding the following vprogram lines
after line number 014 015 STO O3
016 IBL 20
017 RCL 09
018 RCL 03
Q19 +
If vou have enouch data regis— 020 RCL 00
ters available, this simplifies Q21 RCL 03
the lecture of the solution. 022 INT
023 +
024 STO IND Y
Q25 ISG 03
026 GTO 20




10307

USER INSTRUCTIONS II
PROGRAMMABLAUF Il
INSTRUCTIONS D’EMPLOI II
NORME OPERATIVE Il

Page SRR NS

Step Instructions Variables Function(s) Result
Schaitt Operauon Datencingabe Taste(n) Resulat
Pas Instructions Donnees Touche(s) Résular
Passo Istruzioni Dari Tasu Risulato
STO 09 STQ Q9
BRROR IN LINE 033 REPLACE RCL Q0 BY| RCT 01
+ +
(This error affects only sse ess
the test of the memory-size)
ATTENTION tttt! 034 asa
The program lines to remove 035 0
Xo from the solution and to 036 STQ IND Y
replace the notation by Si RCL 01
must be put after program STO 06
line 036 1
3TO 03
LBL 14
(This addition is not necessany RCL 09
it affects only the design of RCL 03
the solution) +
RCI 00
RCL 03
T
STO IND Y
1
ST + Q3
DSE Q6
GT0 14
(037) RCL 10
STO 03
Attention a memorm—size of at least
011 is recuired to use the
program _nd the memory-gsize-test
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REGISTERS, STATUS, FLAGS
REGISTERBELEGUNG, FLAGS, BETRIEBSARTEN
REGISTRES, INDICATEURS, MODES OPERATOIRES

REGISTRI, MODI OPERATIVI, FLAGS

Pngem ofic

Registers Status
Datenspeicher Betriebsart
Registres de données Modes opératoires
- I +m.n+13
00 cee 50 Size M_+4+3M+3N TotalReg. __Sizer74 | User Mode
RESTR  /ra. Eng [ Fix (O s [ on X1
oo Deg [ Rad [ Gnd [ of O
s 2 Purpose Flags
e oo Bedeutung
s Number of colufins gli':fmo" = E
If you subtract nj, you find the a3
v.. Jflocatilon-1 pf the dual 0 MAX or MIN x| [=MAX
.o - I solution. 01 If the flag id |X|= At the end
Tocation=1 of the' numher of thd * set this means this means
v | RESTR for ISG _ . lrestrictiods,® | -that the restwic- | that the
From here you finfi the matrix,| ® | tion is solution is
05 Tsmaller or equel' found.
06
07
15 65 08
09
10
1 Audio execute
12
20 70 13
14
15
16
17
25 75 18
19
20
21 Printer Enable
22 Number Input
30 80 23 Alpha Input
24 Range Ignore
25 Error Ignore
26 Audio Enable
27 User Mode
35 85 28 Decimal Point
29 Digit Grouping
Assignments
T /A A
10 90 Function Key Function Key
n. Funktion Taste Funktion Taste
Fonction Touche Fonction Touche
Funzione Tasto Funzione Tasto
45 95
929




