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Abstract: This publication {§ a coflection of programs
waitten in FORTRAN and ASSEMBLER pacgramming Languages
used in D0S-1BM. The problems solved are of different
dorts: Linearn programming, integration, matrix calculus,
computation of absonbed doses in teletherapy, data sets
(§iLes) on magnetic tapes and disks, completion of DOS
operating system etc. Fox neasons of space no details
are given on the numenical methods or suppflements anc
devices develuped in order to achieve superion programs
as to computation time and accunracy of nesult, although
these might have been of use., ALL the progrars in the

collection have been checked up on an I1BM 370/135 com-
puten.



IN LOC DE PREFATA

Prezentdm o colectie de programe iIn limbajele (IBM)

FORTRAN gi ASSEMBLER pentru tipuri diverse de probleme. Nu in-
cludem aici metodele de calcul folosite - cu o exceptie - din
lips& de spatiu, degi ar fi util. Mai ales ci pentru calcul nu-
meric efectiv, pentru a obtine rezultate optime cu eforturi mi-
nime, Intre mestodele teoretice din analiza numerici ce par a -
propiate, existd diferente esentiale din acest punct de vedere,
Mai mult, "aranjarea” unui algoritm pentru programare este un
lucru de mare importantid. Iar aceste chestiuni nu prea apar In
cadrti. Toate programele prezentate In colectie au fost rulace

pe calculatorul IBM 370/135.

PROGRAMARE LINIARA

Am realizat un program pentru programarea liniara 1In
ipoteza cid In memoria principalid a calculatorului Incap toate
informatiile necesare (programe gi date de intrare).

Cu acest program se pot rezolva probleme generale (cu
inecuatii, cu legituri incompatibile, cu legdturi liniar depen-
dente, cu variabile de orice semn etc.).

Am folosit metoda variabilelor pilot (leading variables)
al cirei algoritm a fost Imbunidtitit, cu scopul de a miri preci-
zia deciziilor luate In procesul de calcul gi a rezultatelor ob-
tinute. In acest fel, lucrul In precizie simpl3d (6 cifre hexa -
zecimale) asigurd rezultate bune pentru probleme de dimensiuni
destul de mari gi nu prea bine conditionate,.

Programul realizat, Impreund cu MAINPGM-ul , ceres cca.

12800 bytes de memorie, iar o problem® In M variabile gi N legi-



turli (firi cele de tip X.GE.C.) necesiti 4MN+12N+32M+]12NLIM+
BINNS-BEGNS+10 bytes pentru date gl arie de lucru. Am notat :
NLIM=-NR, Variabilelor cu limite inferioare nenule, INNS- NR,
Inecuatiilor liniar independente, EGNS-NR. Egalititilor lini-
ar inderandente 1In sistemul de leg3turi. INNS nu contine le -~
ghiturile de tip X.GE.C. La acest spatiu se mat adaugd spatiul
cerut de rutinele sistemului de operare (DOS, 0S, etc.) care

completeazd programele de mai sus In executie.

REZOLVAREA PROBLEMELOR DE PROGRAMARE LINTARA

O problemii de projramare liniard se enuntd astfel:
S4 se giseasciA valorile nenegative ale variabilelor
Xy i =1, ...,n pentru care functia liniard numiti gi functie

econcmicd, beneficiu sau cost
n

E=¢, + Z € X (1)
Jst
are valoareca optimd (maximd sauv minimd) gi verifici sistemul
liniar (restrictii sau legituri ale problemei)
n
Ay + ) QX5 =0) =1, -y (2)

Un set dj/valori ale variabilelorx xj care satisface
aceste conditii 11 vom numi soluciﬁ a problemsi sau, mai scurt,
so.utie.

0 solutie nenegativid a sistemalui (2) o numim plan.Daci
cel mult m componente ale unui plan sint nenule, $1 vom numi
plan fundamental. Interpretind planul ca punct in spatiul eucli-
dian n dimensional, se aratd ci multimesa tuturor planelor este

fie multime vidi, fie un poliedru fn acest spatiu. Virfurile po-

liedrului corespund planelor fundamentale, celelalte puncte ale



poliedrului corespund planelor cu cel putin m+l componente
nenule,

Daci problema are solutie finit3, se aratd ci exista
un plan fundamental ca solutie gi c& toate solutille problemel
se obtin din combinatiile convexe ale tuturor planelor funda -
*mentale solutie . Deci problema este complet rezolvaté prin
gisirea tuturor planelor fundamentale-solutii.

Investigarea tuturor virfurilor poliedrului, In numirx
de C:, ar fi o metodd de rezolvare mult prea laborioasa.

Pentru a reduce din numirul de virfuri investigate,in
metoda simplex §i variantele acesteia, se procedeazd In modul
urmitor. Se aflid un plan fundamental, nm t de plecare sau ini-
tial, pentru care functia economici are o anumiti valoare.Daci
aceasta nu este optimi, se va ciuta un plan fundamental vecin
cu acesta (virfuri vecine pe poliedrul solutiilor nenegative
ale sistemului de legiAturi) care si dea o valoare mai buni, A-
Ceastid metodd are, Insi, doul neajunsuri. in »rimul rind gisi-
rea planului fun&amenta} initial este o tresbid neplicutd care
se rezolvi mirind Sfortat dimensiunea problemei (prin introdu-
cerea de noi variabile), iar criteriul de fmbuniititire a valo-
rii functiei economice iIn iteragia urnitoare este destul de
slab. O metodi mai buni decit acestea este metoda variabilelor
pilot (leading variables). In aceastd metodi nu se lucreazd cu
plans fundamentale ci cu solutii ocarecare (gi componente negati-
ve) ale sistemului (2), fapt ce permite o foarte ugocar¥ plecare
In procesul iterativ de Inbunitid¢ire a valorii functiel economi-
ce, In al doilea rind, criteriul de ImbunitiAtire este mai tare,
el alegind pe aceea dintre solutiile vecinse (tot cu cel mult m

componente nenule) care imbunititeste cel mai mult functia econo-



mic&., De aici rezultd, % gqneral, o mai rapidi convergentd
a algoritmului,. In plus, aga cum reiese din cela ce urmeazi,
prin aceastd metodd problema se rezolvd wmai complet, programul
realizat cuprinzind aproate toate situatiile tzoretice gi prac-

tice posibile.

Metoda variabilelor pilot

In programul realizat se trateazi problema sub forma
cea mai generald, deci sistemul de legituri putind fi format

din ecuatii sau inecuatii de orice tio :

T o.....n (27)

s ’

n
a. «+ a.
4
o 15 ]

Solutia initialk a lui {Z’) se obtine In modul urmi -~

xj‘):s’ = 0, [

tor: Se iau In consideragie relatiile , pe rind, care pot fi
de tip egalitata sau inegalitate., DacdA este vorba de o inega-
litate, aceasta va fi transformati In eqgalitate prin introdu-
cerea unei variabile nenegativd fatid de care se va rezolva res-
pectiva relatie. Dacl relatia este egalitate se va rezolva fati
de variabila ce are cel mai mare (In valoare absolutd) coefici-
ent. In acest mod, se ajunge a avea sistemul de legituri sub
forma: .
X; =K, + Z Xy Xy olwl, o, kK (hgm L 30)

I =kt
gi functia economicd

L
E c.-:ﬁo + Z ﬁ] X].
j:kf’
In acest mod se acceptd spre rezolvare gi probleme cu

legituri dependente, incompatibile etc. programul realizat dind

r&spunsul corespunzitor,



Problema initiald, adusid la aceastd form#, este trans-
formatd Intr-o problemi éptopiata de acéasta, prin introducerea

a Inca unei variabile, x_, si Incid unei ecuatii (numitd ecua-

o
tie pilot) :
L
i I B
(xi=°‘f0 x0+_z g X 7, .-, k
j=t+1 (3)

1 f=x°+w(xk+’+"" - xl)

L
E=/30x°+Z /3ij~
J=t:41

» este un parametru nenegativ mic (ori de cite ori se pune
problema valori! lui «, aceasta este pozitiva gi oricit de
MCa)-

Se aratid c3 problema initialX gi cea transformati
sint echivalente din punct de vedere al existentei si coinci-

dentei solutiilor, cu mentiunea ci problema transformzti are

o variabild In plus x

o* Aceastd variabild poate awea in sclu-

tia problemei transformate doui valori 1 g¢i 0. Cind xo=1,pro-
blema initiald are solutie mirginitd (valoarea optimi finiti),
iar cind x, = 0, problema initiali are solutie nemirginiti (va-
loarea optimid nemarginitd pe mul;iﬁ;a solutiilor nenegative
ale sisteru]ul de legdturi). Pe parcursul procesului de rezol-
vare se paptteaza forma ultimi a problemei, exceptind ecuatia
pilot care are forma generalid :
=2 25%j

Variabilele din d_-eapta egalititilor se numesc varia-
bile pilot, iar cele din stinga baza variabilelor.

Solutia de plecare dati de X, = 1, X, = a4 i =
i=1,...,k ¢i X = 0 pentru i = k+1,.,.,L duce la solutia ve-
cind (cele doud difera printr-o componentid cu valoarea nenull)

care are proprietatea ci are valori nenegative pentru variabi-



lele pilot si este cea mal bund cu aceastd proprietate (iIn

cazul cautdrii unui minim pentru E) :

x =0, x;=0, i=k+l,...,N-1, N+1,....L, x.=1/qy, unde

N se determind din relatia

ﬁ,v/g;' min {ﬁi/.?;‘}

_ . 213'0
cind exista cel putin un qj > 0, sau
x, = 1, x = 0, i =k+1, ...,L, In caz concrar. Variabila XN
(sau xo) se numeste variabild (pilot) privilegiata. Celelialte
variabile (baza) au valorile rezultate din inlocuirea valori -
lor variabilelor libere iIn egalititile (3). Aceatea pot fi i
negative., Dacd toare ar fi pozitiwve, solutia obtinutd pentru
sistemul de legdturi ar fi cea optimd, deci solutia vproblemei.
Pentru a gisi o solutie mai bun3, In cazul cind nu s-a ajuns
la optim, se va lua ca variabilad pilot una dintre variabilele
bazeli care a avut valoarea cea mai negativi si se va duce In
baz3 variabila pilot privilegiatd. Faptul revine la a rezolva
una dintre legdturile porblemei fatd de varjabila privilegiata
$1 eliminarea acesteia din celelalte legaturi si functia econo-
mici. Noua formd a problemei esfe ana;oga precefientel si 1' se
aplicd acelagi procedeu. Se pot ivi déuﬁ situatii:selajunge la
solutia problemei transformate firia ca xo 83 fi fost privile -
giatd sau sd fi fost pe zcest rol (eventual In ultima 1teratieh,
In primul caz prcblema pusd are solutie nemirginitd (functie
economicd nemiirginitd pe multimea planelor). In al doilea caz,
xo este supusd tratamentululi obignuit, dar Inainte de a face
urmitoarea iteratie se va lua xo = 1, w = 0 g1 ecuatia din care

a fost dus In bazi X, va lua locul ecuatiei pilot. Dih acest



mocaent cele doua probleme coincid identic,

Procesul iterativ descris este cnvergent gi duce la
solutie., Dificultatile ce apar pot fi doud : alegerea variabi-
12i din baza care sa devin& variabila pilot nu este unici sau
alegerea variabilei privilegiatd nu es'e unicd. Prima s;itaatie
nu aduce nepldceri mari, orice alegere ducind la solutie { In-
tr-un numdr mal mare sau mai mic de iteratii). In programul
realizat s-a ales prima variabili din baza (in ordinea inves-
tigdrii) care are cea mai micd valoare (negativa). Faptul ca
alegerea variabilei privilegiatd nu ar fi unicd aduce ocarecari
nepliceri: posibilitatea unui ciclu infinit de baze investiga-
te. Acest neajuns este inldturat, cind apare, prin artificiul
polinomului In e¢ (parametru mic)

L+

2 - -
Pre) =EXg +E5 T oy G A

Se alege ca variabila privilegiatd aceea pentru care valoarea

polinomului este optimi,
Algoritmul folosit di posibilitatea de a gasi toate so—

lutiile problemei (cind existad ma! multe), In modul urmitor:

se rezolvad ecuatia pilot fatd de ultima variabilid privilegia-
ta gi aceasta se elimind din functia economicia. Forma obt{inutd
a functiel are toti coeficieniii de acelagi semn. Toate varia-
bilele care au coeficientii nuli In aceastid formd a functiei
economice, impreund cu ultima bazi obtinutid sint toate variabi-
lele ce pot avea valori nenule in solutiile problemei. Sistemul
liniar in aceste variabile, obtinut astfel, contine toate solu-
tiile problemei $i reciproc. Programul realizat d& ca rezultat
§1 acest sistem. Functia economic3d obtinuti arati variatilele
de care depinde efectiv valoarea ei, orice valoare nenuls a a-

cestor variabile stricd valoarea optimului.



Intrcducerea datelor in calculator este descrisd in in-
structiunile comentariu din prograrul principal.

Decarece sistemul de legituri sub forma rezulvatda fata
de o bazd este , iIn general, de dimensiuni rult inferioare for-
rmei initiale, precum si din alte motive, am realizat proaramul
algoritmului fn doud etape, cirora le coresnund subrutinele
LPRGG i OPIIM. Operatiile care se repetd cel mai des iIn aces-
te subrutine au fost realizate In ASSEMBLER.

Prin modul de realizare a programului s—a urmirit redu-
cerea activitdtii de "paging” care se face la sistemele care lu-~

creaza in memorie virtuald (Vs).
Tescndenca MAINPGM-ulud

Alocarea dinamicd a memoriei calculateorului necesitd com-
pilarea unui program care sa rezerve spatiul necesar problermei de
rezolvat. Progranul acesta este minim posikil ;i se reduce 1in
esentd, la compunerea unei instructiuni DIMENSION (conform cu in-
dicatiile din comentariile MAINPGM-ului). Cu ¢ singur3 rulare &
MAINPGM-ului se pot rezolve oricite vrobleme, luind dirensiuni a-

coperitoare,

Descadenea subrutined LPROG

In subrutind se citesc datele prcbiemei, se tipiresc pen-
tru a putea fi verificate gi se aduce problema la forwma (2). O re-
alizare importantd a subrutinei constid in modificarea problemei
pentru a o aduce la o forma In care mirimile coeficientilor sis -
temului de legaturi si ramind cit mai stabile In cursul calculu -~
sui, In sensul cd acegtia si fie cit mai putin dispersati pe axa

numerelor reale. Faptul va permite evaluarea mai exactd a diferi-



telor situatii In care erorile de rotunjire datorate lucrului
cu numere de lungime fixd ar putea duce la concluzii false. In
cazul unor probleme foarte instabile din acest punct de vedere
se recomandd lucrul 1In precizie dubla. Pentru asta programul
suferd mici modificari.

In instructiunile FORMAT ale subrutinei se pot vedea ¢
serie de mesaje-rispuns diferitelor probleme posibile teoretic
s$1 practic.

Subrutina LPROG face apel la subrutinele STDNME, ELIMS

ci OPTIM.

Deacaienea subnutinei OPTIM

Subrutina optimizeazd valoarea functiel economice, prin
procesul descris anterior, Inlidturd ciclurile infinite de baze,
calculeaza o solutie gi sistemul tuturor solutiilor etc. O rea -
lizare pretiocasad a subrutinei consta In modificarea problemei
intr-o problemi in care exponentuvl valorilor solutiilor posibile
8d poata fi cit mai diferit (10 la puterea + sau - 50), fara ca
eroarea relativi a agesto.a si sufere, aga cum se poate vedea pe
exemplele rezolvate gi prezentate la sfirgitul acestei lucriri.

Diferitele mesaje-rezultat se pot vedea iIn instructiuni-
le FORMAT ale subrutinei. OPTIM face apel la subrutinele ELIM gi
STUNME.

Pescrienea subrutinelon ELIMS, ELIM s4i STUNME

Subrutina ELIMS eliminiA din legituri variabila de intro-
dus Ir bazd , la rezolvarea sistemului fatd de o bazai.

Subrutina ELIM elimini din legituri vari»hila pilot pri-
vilegiatd.



Subrutina STDNME genereazd nume standard X(n;,dindu-se
n ca numir Intreg. Functioneazi pentru n mai mic decit 1000.

Toate aceste trei subrutine sint scrise In ASSEMBLER.

Folosinea programulus

Orice sistem de calcul care are compilatoare pentru lim
bajele FORTRAN IV gi ASSEMBLER (firid macro-instructiuni) ,poate
in principiu, rula programul de fatd, cu conditia ca problema
sid Incapa In memoria calculatorului.

Mndul de introducere a datelor initiale este Jescris In
instructiunile comentariu ale MAINPGM-ululi, aici vom face unele
precizari.

Legaturile pot fi eqalitigi sau/si inegalitigi, cu ter-
menii liberi In stinga pe locul iIntfi, iar mewbrii drepti nuli.
Variabilele pot fi gi negative, dar limitate inferior.

Pentru a reduce timpul de calcui s§i spatiul de memo-
rie ocupat, se recomandi a trata legiturile de tipul X.GE.T.
conform cu indicatiile de mai jos.

Indicatorii leg3turilor definesc tipurile legiturilor
(egalitate, inegalitate.GE. sau inegalitate .LE.), fir3 cele tra-
tate conform punctului 8.

Formatul de prezen.are a datelor de intrare (sistemu) de
legituri gi functia economicd) esta la dispozitia noastri.
Aceasta poate fi util cind matrices de intrare are multi coefi-
cienti nuli. Acelagi format se folosegte la tipirirea lor In
scopul verificirii perforirii pe cartels.

In numele variabilelor blancul se ia In considerare.

Dimsnsiunile wvectorilor de rezervarea spatiului sint aco-

peritoare, deci cind nu se cunosc INNS gi /sau EGNS, ori cind



se rezolva mai multe probleme Int:i-o singurd executie a
MAINPGM-ylul se pot lua mai mari, cu independentd iIntre vectori.

In solutii apar numai variabilele cu valori nerule., Din
sistemul solutiilor se obtin toate solutiile prublemei adunind
fiecidrel solutii (componentelor ei) limitele inferioare ale va-
riabilelot (gl celor cu valcare zero iIn solutie).

Am realizat gi alte variante de programe pentru prcblema
de care ne ocupam, dintre care mai importante sint doui, Una da
posibilitatea lucrului ca In cazul folosirii unui subprogram oa-
recare (se trimit datele din MAINPGM gi se Intoarce fnapoi o so-
lutie si valoarea optimului). Varianta cere 8920 bytes memorie
principald. A doua variantd vizatd mali sus face o verificare a
solutiei obtinutd gi o imbunAtidtire , cind e posibili, a soluti-
ri gi cere 14430 bytes.

Subliniem forma optimizatd a programe’'or realizate, atit
ca spatiu de memorie ocupat, cit gi ca timp de calcul, folosind
in acest scop, o0 serie de artificii (lucrul cu aceeasi multime
de numere fie ca vector, fie ca matrice, In acelagi subprogram,
folosirea spatiilor de lucru pentru mirimi de orice tip, in ace-
lagi program, forma optimd a unor instructiuni din limbajul
FORTRAN 1V tinind cont de unele caracteristici ale compilatoru-
lui DOS FORTRAN IV 360ﬂ-F0—479 3-8 si{ a structurii hardware-ului
sistemelor de calcul IBM,

Mal precizdm grija programelcr In ce privegte plaia lar-
g3l a solutiilor posibile, firad a dauna preciziei relative (cifre
semnificative exacte) a acestora. Acest lucru s-a realizat prin
trangformiri ale problemei In timpul calcululului cu scopul de a
face cit mai "egale" ponderile variabilelor In sistemul de legi-

turi, revenind la forma initiali doar la sfirgitul calculelor.



Atragem aten{ia asupra fenomenului de plerdere de capa-
citate" (disparitia la adunari/scadéri & primclor cifre semni -
ficative ale termenilor),care In algoritmele de rezolvarea vro-
blemelor de programare liniarid este mal complex decit ar pirea,
el putind sa apard datorit unor baze intermediare ale ciror
matrici ar fi slab condificnate cu toate c& baza Iinald este ba-
ne conditionata . Fenomenui mai poate fi cauzat gi de termenii’
'liberi al unor inegalitdti din sistemul de legidturi, sau mai bi-
ne zis a verificlrii prea "tare" cde catre solutie a respectivei
inegalitdti. Varianta amintit3d mai sus de verificare si Imbuna-
titizre a solutiel iInliturd fenomenul cauzat de unii termeni li-
beri. Acest lucru se realizeazd prin schimbarea legdturii iIn
cauzd cu alta echivalentd In care vierderea de capacitate este
eliminatd. In general, corectarea soluiiei este bine sd fie
facutad nu mirind lungimea de lucru {precizie dublid sau extinsd),
ci plecind cu o solutie aproximativd cu baza optimd corect gid -
sitid, salvind iIn acest fel spatiu de memorie si timp de calcul,
Tehnica aceasta reduce problema la rezolvarea unui sistem de

ecuatii liniare slab conditionat, iIn cazul éel mai nefavorabil,.
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A BRRAL P REE MAINFGCM X3 KEEEI BB

—==  PLFZENTA<FA PROBLEME] --—-

JON LISTEM LINIAF CU NR LEGATURI(EGALITAT! SAU/SI INFGALIT2TI)
ST Y FuUnGTLIE LINIARA(FCLtCONOMICA) W IN NC=1 VAxIADILE LIMITAYE
TARERLGRIPRIN VALCKY DU URICE SEMN)

NCHNROINEGALTTATI < 1U20eTSRMENLI LILERL CIN LEGATURL IN MEM-
B8R STINGI PE LOCUL INTIIL.MEMBRI DREPTI NULT. FCeECTNUMICA CU
TERMEN L¥RER Pt LoCUL INTII,. -UnDINcA VARIABILELOR ACEASIE IA
TUATE LECATURTIL=(SI in FCoFRUNCHICA),

-—= RUZULTATLL ---
SE NBTINE 0 SMUTIE Si SISTEMUL SOLUTIILIR PTe CARE FCo
ECONOMIC R ESTE GPTIMa. SE FAC CEL MULT &*NR JTLRATII.

in STLUTTI POT APPRE VARGNENECATIVE XINC)eX{NC#l)eoeo PR3-
VoNING CIN TRANSFORMAREAL IN FRUGPRAM) A INEGe IN £Ge (ORUI-
weas DIN 2)aTPATEZ2:TLATE SUGLUTIILE CIFERA DE 1.,E-55
ABkevIATIT IN mESAYT: COEF-COEFICIENTLFG-LLGATURA,SOL-CSCLLTI D,

VAR-VARLABTLAGNEG-NEGATIV FC-FUNCTIE ,T-TERMEN ,SIST~SISTEM ET(C,

—==  INTR(DULCEREA CATLLUR Pe CARTELE ---

1) NGCeNR = CU FCFMAT(245)

2)  UPERATORIT i CATURILUF - FCRMAT{1615). AR INTREGI: O pT,.
'eGulLITATE s ~i PT,INEGALITATE *CEL MULT"(eLEs)y | PTLINEGALITATF
'CEL PUTIN'(CE-)oCITE 16 PE O CARTELA{EXCFPTIND+EVENTUAL UL TLVFAID,

3)  NUMELE VARIABTL LJF=FORMAT(B({AB¢2X))s MNUMELE(CZEL MULT 8
CukALT=KE TIPARIRILE) I% ORUINFA APARITIED IN HGA-

TURTePc UN GRUP CF CARTELLULFILUSIREA AUMELIR X{l)yeees XINC-1),
CERE O SINGURR CARTELA CONTININD CUVINPUL STEAMUARU'- FORMAT (Ag)

L) {XKeXXeXi SAU (XXFYF,¥} =~ FCRMAT(AS)s x POLTE FI CIFRA
ZECIMALA,BLANK SAU ABSENT.FORMATUL SUR (AKg SE VIR ZITI 5i
TIPARL LECATURILF ST FCoTCONCMICA(CATFE JAITIAL:).

51 MAXIM SAU MINTM - FORMATEAS).SE IVLICA TIPuL GPTIMULUIL.

TIP GAFSIT INCICAT SE CONSIOLKA MINIM,

r)  Fle ECONOMICS - FURMAT INDICAT LA 4. SNU COCFICIENT]
Al FUNCTIFIL O JPTIMIZAT. PE UN GRLP LE CARTFLE,

T) Nan LoCGATUKTD =~ rCRMAT INDICAT LA 46 SF I18TPODUCS FIECARE
LeGaTHSAINC NUMi 2r) P. LITE Ul GRUP DE CAFTLLE( ODINEA DFLA 2)
WU ANCLUNETT AT0T L 7°Ce UF TIPUL Xe(ECILIMITARY INFZRILART)

n)  LIMITARILF INFERIOAR =FUrRMATIABr17e7)atUMELL VAR, ST VALZA=-
ke A LIMITSIo0ACA NS SINT LIMITE wEMULE PURCTUL POATI F1°0v1IS.
Varlaubil A KEP, TATA AKE LIMITA=zWaX(LIv]ITL)

PeSTe =1 Virg (U IF:RIT.) LIMITATE INFERICK= ILF 2211
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¥ ENDLIMIT - CTLNAT(AS )50 ARATA CA ANL(MPY) SIMY LIMITART,

10} & SAU Ve IN CLLCANA [,PTe ?tlULVﬂQf SAU VERIFICARS A DATZLLR

RcaL=g C
SCHIMG. . kEA CRDINTT IN CIMENGICHK CSTE INTERZISA(=0R:CE ERQARE)

DIAENSION LEL) o PANCENRYLCINR) 9D (NCHNLIM=]1) oF{NCH+INNSj F(NC),

1 GUNC) e PINC=ECAS) e TINCHTNHS ), JUINLIM) JKINC-EGNS)
LMNS= NR G INEGALTITAT WoSUP R FLUZ o FENSSNROEGALS NESUPERFLURE
NLLid=iida VARe DISTINCTT INC.H1ST LA FPLNCTUL 8
DIMAFNSTUNILE Lyl [ 1 Lol o CFL PUTIN 2 ST 1,RESPRCTIV.
O cXeCQUTIE 4 MATRFGM~yL'tl W :-ZCJLVA CRICITE PROBLEME LUIND
JIMENSTUNT ACOPERITOAF IN DIMgNSICA,
1 REuN$Le?eENC=3]) LoM
2 FORMAT(Z1%)

Call (PRIGILeReColocaFoSerHe LodeKol oV}

G T3 1
3 5Tap

Eih

L 2R Rl SURRCUTINE LPRUG tE 222

SUBKUUTINE LPROCIVeA, [BAZA ) ANUME4IJoCOST ANORM L 13EFL,

1 cCReZ eHoECPILoNCoivK)

REAL*8 STD,SCOP, NDL.MAX, ANUNE

DIMENSION TJ(1)ov{1),AINC,1),COSTIT) JRAZA(L),ANORMIL),

1 ANUME (L) o FCPTL (L) oL TBERE(LISECREZ(L) N1}, FMT(3)

FOUIVALENCE (R, TNR),{CMAX, INC}

DATA ENDL.STD,MAXs IREZ/*ENDLIMIT?, *STANDARN' ' MAXiM  '.'-

AlT4J)=VIISNC+I91-NC)

WRITE(3.15) MCoNk

READI(L41) (IBAZA[{I),I=14NR)
1 FORMAT(1615)

WRITE(3el) (TRAZA(I}eI=14NR;

IR=nC-1

READ{1+2) (ANUME(T),1=5149)

2 FORMAT(3(AB.2X))
LFLANUME (1) 48Q0eSTC) GO TO 3

1F({IR.LE.B) 0O TO §

READ(142) (ANUME(TVe1=9,1R)

GO I0 §

5 N0 4 1=14(R

CLLL STONME(SCNPeT)
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“ aNUMEL[)=SCaP
S REAG(1+.8) FMY,SCrp
WRIZJt (3,1E) (ANUMEL[),T=1,1K)
vil)=1,
IF(5CUFeNScMAX) (0 TC 5
Viil=-1«
5 REAG(LWFMTD (CCSTUI)oI=1,40iC)
HRI%F(S.FHT) (CCSTtTdel=2enC)
3 FOAMAT (324 /AF)
WRITE(3,1€) SCCF
LEG SINT COLOANE IN MATR. A
D0 9 f=1,NR
READ(LFMT (A(J,T)oJd=LeNCIs
9 WRITE(3FMT) (AlJe[)ed=1eNC)
D 11 Jsl.nC
13 RtAD}l'IOI ANUME(IReS)oHITY)
10 FORMAT (ABeEL1T.7)
NL Imz -]
TF(ANUNBLIR+ ) EC.ENDLy GO TO 1:
IFINLIM.EQ.0) CO TO 11
DU 16 [=1eNLIM
TFIANUPNFIIR® I} o E@a ANUMEC [Ra 1)) CO TO 17
16 CONTINUE
GO 70 11
10 TEIRIT1LTeHI)) HITDI=HE D)
GO 70 )9
L1 CONTINUE
RFWIND 1
FISIEKUL CU DSAN | ESTF CAKD REACER
15 CORMAT (//7777TXe "NRCOCEFZt 4 J4/TX 'NRLLEGE 4] w/)
18 FDRMAT [84810)
12 READ(1,8) NRVL
FLIMINAREA LIMITARILCR INFFRIUARF o
IF(NLINGEQ,O) GO TO 21
00 35 Jsl.NLIM
SCOP=ANUMFINCeS-1)
WRITE(I,26) SCOPLHIJ)
26 FORMAT (5XsAB." 6E,"vT17e7)
NU 31 N=2.NC
IFISCOP,EQ.ANMIME N~-10) GO YO 33



36

21

Z3

27
78

29

42
b

CCNT Ii.ite

WRITE(3,322)
FURMAT (SX, "VARTABILAY)
NC=0

3 RETURN

DO 34 I=1.NP

Al 1)=ALL1)+H{JI%A(N,T)
COST (1 )=COSTUI3)2r{J)sCOST(N)
CONT INUE
NKRVLE=R {(CA NRGINTREL) ?
IFINRVL NELTRZZY €O YO 72

MORMAREA LEGe PRIN MAXIICUEF VAR L)

DO 28 1=1.NR

INR=0

DO 23 J=2.NC
CMAX=ARS(ALJ.]1))
TFUINRGLTINC) INR=INC
CONT T HuF

IF(INR.EC.O) -C TC 28
R=1./k

DO 2T 4=1eNC
AldeId=al0,T71 -

CONT INUE
NORMAREA T,i. "7 VAR {I™ L' s
DO 44 1=1.NC

INR=0

DO 39 J=1.NFR
CMAX=ABSTA(I,)))
IFTINRCLTINC) INR=IN"
CONnT INUE

IFCINRLEC.U) R=1.
ANORM{ T}=R

R=1../R

DO 42 J=1,NR
AlTeJ)=A(Lad)*R
CUSTITII=CLST )P
REZOLVARES SIHTEMULUT.

(Cshy

(. IBunZa S1
(. IMPAKT &
19 =NR

LINER-:1 . LICIT K PT, VAR,
LFEGe (U MAXEICN: FovdR,l)

s

-

LLEFL X))



nidv g
UJ w3 I=1eN?
wi D=3
D 6y J=24NC
R=abS(8(J.1))
IF(iivCaCralNR) CL T2 49
FNC=INFE
Navl=J
~9 Ct J4TINUF
=]+Nh=IR
IN=IBAZA(N)

. wex FCJATLIE BUNASNULA SAU INCUMPATIRILA ? *##»x%

2% LreSLAB INDEPENCENTE(PICRCERT OF CAPACITETE) INCURCA,
THILMLXoGTa1eE-5) GC TG 54
Fr(abSIA(le1))alEalE-5) GO TO 51
LF{INJNELO) GO TO 154
WATRE(3.%50) N

L FURMAT (/7Xe*LCCYy 14,0 TNCOMPATIBILA®)
GO TO 72
51 WRITE(3452) N
$2 FURMATITX, "1 EGY,14,' SUPERFLUA')
IR=1R-1
IF(1.GTIR) GU TC 64
N=NCxIR+1
NKVLENC* T +2-NC
DO 53 J=NRVL.N
93 ViJ) =V (J+NC)
GO TO 48
1o LMAN=],
%6 JFILIN) 55,57,56
L5 CMAXZ—CHAX
S6 [RAZA(TisNUV
NUVsNUV+1
GO TO S8

57 CHAX==-AINRVL,I1)

IOAZA(1)aNRVL~1
£8 CMAXS] o/CMAX

00 59 Jsi.NC

ReAlJo [)SCHAX



G

aldl)=F
Sy FCREZ(JI=K
IF{INaNEL.O) 60 TO 62
FLLMIMAREA DIN LEGATURI
Catl ELIMSUAVECREZ NRVL4 I¥F oL
0J 60 J=1.NC
60 AlJ.I11=ECREZ(])
FLIMINAREA CIN (COST
R=COST INRVL)
Ou ol J=1l.NC
61 COSTUY)=COSTLIIAFCREZC(JI)*R
62 TF{I.GE-IR) GO 10 64
65 CONTINUE
CONDENSAKFA MATRICIT SI COSTULUS
NRVL=NR.VAR.LIBERE[INCLUSTY X0Q)
64 NRVL=0
DO 67 I=1eNC
00 65 J=1,IR
IFLIBAZALJ)EQ,I-1) CD TO 67
65 CONTINUE
NRVLENRVL ¢
LIBERE (NRVL )=[-1]
ECPIL(NRVL) =1,
COSTINRVL)=COSTLT)
67 CONTINUE
N=1
NO 68 1=1,1R
NO 68 .J=1,NRVL
N=N+]
68 VIN)=A(LIBERE(J)+1,1)
CALL OPTIMUIV AGCCSTIyFCPILECKEZ ,ONCOFMeTIsHyIPAZALIBERE
1 ANUME yNCoNL IMoNRYL, [R)
G0 70 73
ENO
SPERS SUBROUT INE OPTIM 29399
SURBROYTINE OPVINIVeA«COSToECPILWECREZLANORM ,VECH] osHo
1 TRAZA<LTBERE. ANUMTsNC, NL TM NRVL JNR)
REAL=8 ANUME , NUME
DIMENS ION AINARVL 1),COSTU1 ) ECPIL(1),IBAZACL), VECHILL),
1 LIBERE(L)ECREZ(1),ANORM(1),ANUME(1) H(1),VI1)
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FOUTVALINCT Ry INR), (RMIN, INRM)
C e(l.J)=V(J*NRVLO!41-NRVL)
AIND=V (D),
VI1)=COST 1} *ANDRMI] S
caST(1)=0.
C NORMARE PF VARG, {Si XCla
valLesT =0,
DO 107 !=1,.MRVL
INR=0
r. Pela 4 TOTY COEFa A NU NORMA,
DO 104 J=1.NR
RMIN=ABS(A1T+d))
IFtiNkeLTo INRM) INR=2INRM
104 COAHTINUF
IF(INR.EQ.O) GO TO 106
Rel, /R
DG 105 J=1l.88
105 ALl Jd)=A0],J)=0
COSTA{I1=COSTCT IR
IC(LIBEREL]VGELMC) GO YO 106
ANORM(LIBERE(T )4 L dsANORM (L, IRERE(1)*11/R
106 IF(VALCST.LP.ABSIGOST(I0)) VALCST=ABS(CAST(I))
107 CONTINYS
C  NORMARESM COSTULUI.
IF(VALCSToNEoO. ) ALND=ASNDSVALCST
DG 108 T=},NRVL
103: COST (1 2=CPST (1) /ATND
C NORMARE PE lEGA;Uﬂl.
DN 103 I=1,NR
INRsQ
¢ PeCa LA TOTI COEF.1A NU NORMa,
DO 101 J=],NRVL
RMINSAPS (A(JeTl)
JFCINRSLTLINRM) INR=INRM
101 CUATINUE
IF(INRLEC.O) GO TO 102 ¢
K- 1a/R
D0 102 J=1.NPVL
102 AlJeldebtd, 1)t
IFL1BAZ81]).6E.NC) CO Ty 102
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ANORMUTBAZAIT) #1)3=aNORMCIBAZA(] ) +]) ¥R
103 CONYINUE
K=1
NI=Jd
VALCST=1.E35
1 GCPIL(1)=1.E25
¢ SOLUTIE MAI,BUNA(VALCST=RNIN SI NOVP)
2 RMIN=].E25
DO 3 I=]1,NRVL
C #+% CIND ESTE ZERD UN COFF. AL ECe PILCTT #*s5
IF(ECPIL(T)oLEL I E-5) GO TO 3
R=COSEULT)/ECPIL(T)
IF(RMIN.LE.R) GO TO 3
RHIN=R
NOVP=1
3 CONTINUE
4 FORMAT/7X¢'LEG.SOLNEG, " ;
IFIRMINSGEL1.E25) GD Tp 14
C *% CIND ESTE COSTUL STATIONAR? *xx
c RMIN ESTE FRECVENT ZERQ
TFCABS {IVALCST/(RMIN+1,2-35)-]e)oblE41,5~5) GO TO 12
VALCST =RMIN
c NETFRMINAREA VAR,DE SCHIMB(NES)
5 RMIN=0,
00 6 1=1.NR
REA(NOVP, 1)~
IF(R.GE.RMIN) GO TO §
RMIN=R
NES=1
6 CONTINUF
G %35 S—p aJUNS LA SCLUTIE ? »xias
C ¥%& SOLJLAPROAPE) DEGENERATEISUR NR vARGIDD) INCURCA
IF{RMIN.GE«~1.E~5) GO TO 29
NI=NI+1
IFINI.GT.4*NR) GC TO 3§
7 00 B I=l,NRVL
8 ECREZ(1)==A(I1,NES)/RMIN
ECREZ(NOVP Y= 1, /RMIN
" FLIMINAREA DIN [FCATURT
CALL ELIM(ALECREZ NOVP.NR,NRVL)



c

C

[a]

J=LIBEREINCVP)

LIBERE (NGVPI=TBAZA (NES)
IBAZAENES)=U

NI==1 LA SCLUTIE® P¢ XxC,
IFIN1aLY.0) GO TO 12

ELIMINAKEA CIN =Ce PILCT ST CCST
RMIN=COST (NCVP)

R=ECPLILINCVP)
00 9 I=1eNRVL
ECPILAT)=ECPILIT)I4R*ICREZ(T)

v COSTHI)}=COSTUI)+RMINXCCRFZLT)
CUSTINDVP)I=RMIN®ECREZ(NIIVP)
ECPILINOVP)I=2%ECREZ (NTVP)

J=u wuUMAT CIND SE SLIMINA X0
IF(JaEC.0) GO TO 11
tCUATIA NES Lé LOCUL EI
DO 10 I=l.NoVL
10 ACI«NES)Y=ECREZI(T])
K=J UUPA ELTMINAREA LUI XZ,
TFIKeEC.0) GO TO 2
GO TO 1
FCUATIA NES DEVINE ECe PILOQT
FCUATIA NES NU RAMINF ICONTIC NULA
11 k=9
12 DO 13 I=1,NRVL
13 ECPILUI)SECREZ(T)
A(LsNES) =0,
IF(NL) 50,5C,2
FCUATIA PILCT CY TCT] COEFe WECGATIVI
14 WRITE(3,4)
15 WRITE(3,30) NI
16 NC=0
17 RETURN
CUSTUL FSTE STATICMNAR
COSTUL STATIONAR
18 NTsNR+ANRVL
DO 19 I=1,MT
19 VECHIlT1)=0,
VECHI(LIBERE(NCVPI+1)=R
R=la/ECPILINCVP)



C

- 2lbis~
DO 2u I=1eNR

20 VECHI(TEAZA(TI®1)=AINDVP .1 )*R
NES=NI VP
NO 26 1=1eNRVL
[F(ECPILIT)aLSa)oE-4) GO Ty 29

TF(ABSICOSTIN JECPILITI)/UVALCST#].E~35)-14)1e6EaleE-4) 57

1FINES.EQ.I) GC TC 2°
DO 21 J=1eNT
21 ECREZIJ)=0.
R=lo/ECPILIT)
ECRLZ(LTBIRE(1)41)=R
DO 22 J=1.NR
22 ECREZETIBAIMILY+])=21]J)2R
DU} 25 J=1oNT
1F{ARS (ECREZVJ)1.CTL1,E-4) GO TO 24
IF(ABSIVECHTI(J) }eLFo1.E-4) Cu TC 2%
23 IF(ECRETCIILELVECHIL{IJ)) GO T2 2t
GU TO 26
24 IF(ABSIVECHIIJ))aLEaloE-4) CO TC 23
TF(ARS LIVECHILJ) JECREZ(J)-1. et EaleE~-E) GC T 25
6u 70 23
25 CONTINUE
26 NOVP=|
D0 27 J=1.NT
27 VECHI{J)=ECREZ(J)
28 CONTINUE
G0 TQ 5
s=A GASIT SCLUTIA
29 WRITE(3.20) NI
NT=0
30 FORMAT(/7X,"NRoITERATII="4 14)
IFIKoEC0) GC TO 44
X0 N=A FOST SLIMINATA,
TFILICEREINOVP) LEC.0) CO TO 46
X0 N=A FCST PRIVILEGIATA(UPTIM MNEFMARCINIT SAU NUL)
T1F(ABS (COSTINOVP) ) LT,1.E-5) GO TO 22
WRITE(3,21) _
31 FORMAT(/7X,*OPTIM NEMARGINIT,DAZAz')
G0 T 34
32 WRITE(3,33)

> 28
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353 FIRMAT(/TX.*CPTIV AUL.BAZA:
3% 30 39 I=1.KR
J=18a231]1)
. NUME=ANUME(JS)
TFUJaGELNCE C2LL STONME (NUME, J)
35 WRITE(3.3E) AUMR
308 FGRMAT (7X.88)
J=LIBERE (NOVP)
NUME=ANUN £ )
[F(JaG-aNC) CALL STCMMEINUNE,JS)
WRITE(3,42) NUME
€3 FORMAT (TX.88e" LjPERAY)
G0 TO 16
¢ SOLJTIE CU X7 ELIMINATA,
46 VALCOT=CCSTUNGVRI/ZECPIL (N IVE)
0 45 I=1,NRVL
&% CUSTLL)I=COSTLI )=VvALCST=ECPILIT)

' ST LNCYD) wfAL [N vat (ST
GH 1D 5o ’
( SALUTIE PF XOULLTIME vAPLPRIVILEGS)
~t Nlz=-1

VALCSI=CCSTHY)
OU 47 I=1.AR
REAl1.1)
IF(RMIN.GELR) CO TO 47
RMIN=R
NES= 1
o7 COra INYFE
CusST(1)=0,
) CIST (L) RF8L [N vALLST
v 3% SILUTUI(TCATE VIR,) MICI PCT Ca FALSLR] »%¢
IF(RMIN.GEo1.E-5) CC TU 7
NT=]
(. CALCULUL SCLUTIETLTCATE VARIANTELE.
50 VIL)avALCSTAAINL *ANORM(L)4V(1)
wikIlr{3e51) VI1)
S1 FORAGT (/7 3IXe " PTIMULE? ,EL15,7/)
K=C-1
B0 52 Jaler
52 et 3)al.E-55
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55
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59

by
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CactULUL "LET (LI wERE(NvP ) )
J=LIBLPSINCVP)

TF(INC-J)*2.LE.Q) €S 'TO 55
ECREZIJI=ANR 411 )ZECPIL (NOVP)/ANDRMIJ+})’
TF(eCFELINCYP) o CTo1.E5) LCREZ(JI=0,

Lal Lol LUT x(1Ep2A)
UG 53 Jz]1.NR

1=1RAZ5 1Y)

IFGINC~T)®T,LE.O) GC TN S8
RUIN=2(NGVPeJ)LECPILINIVP)

TE(RMINGLTo1.E-5) WMIN=O,
FCREZIT)=RMIACANDEMI] )/ANOEM(I+1)
CL.ONT INUE

IPOTria: TOATE CCYPOCNENTTLE STe CIFERA CL l.E-55
TFINLIM,ZC.0) GT I €S
D3 61 J=1l NIV
00 ol I=1.K

lF(ANuv%(rl.fa.AAurf(xtJl) ECRFZUT)=H1J) +LCREZ()
Cuisd IaUE
00 o> J=1.X
k=cCRF 21}

IFIR.ECaGCe) G TC €€

TFIR.EC.1.E~55) GO TO 65
WRITEI3.64) BNUMF(J),R
FGRMAT (9X,8R,°=9,E15,7)
CNANTINUE
CALCUL UL STSTEWLLUL TUTURIR SOLLTITLCR S1 A Fle"CIMNIPIC .
LIBERFLECPIL ST A CPNCENSATELXG IN JeaZ&( EXCHPT]::
SOL. PF X0 ST STISTLSCLe (MOCEN)
Léwe 1 IN VAP, XOIESNZA(TID) ST YIZIGENtlJd))ed=zivece ™!
Ni=z0
WRITE(3,R9)
FURMAT (/TXe " FCo ECONONICA:? )
DO 66 T=1,MRVL
Cl O VEAPIRARILA INFLUSNTERZA CPRIINUL? **s
FFLCNSTiII)eGTaloE=-5) GO Ty €5

VARe [IMN SYSTEPUL SOLUTIILC?
LIRFRFINL¢L. =L 1GERE(])

Do KDARZ A Lol CTe®Re PESTI ECREZ

LIHRERB (RRVL 4NT el ) =]
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85

b6

90
66

Y4

61

6b
&9

70

75
76
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IF(LIBERE(I)aNELO) NI=NI+]

GO TL 66

VAR, DIN FCe cCCMNMICA
JsLIBERELT)

R=1l.

IF(JeGE.NC) GO TC €6
R=ANGRM(J+1)

RaCOSTII)*R*AIND

CALL STONME(NUME.J)

WRITF13,90) R.NUME

FORMAT (5X+E15.7,%1,49)
CONTINUE

WRITF(3.5¢) V(1)

FORMAT (TX,'TLLTIEER='4C1547)
IFINI+NT,GTo1) CC 1C <8
WRITE(3.67)

FORMAT (/T%X+*SOL UNICA')

GO T0 17

WRITE(3+,69)
FURMAT (/9%e ' SISTEMUL SUL(VAR NENLLE):')
K=l

DO 76 I=z1.NR

NOVP=IBAZA(I)

IF(NOVP.EQeO) 6O TO 75

DO 71 J=1,NI

Rela.

RMIN=1,

NES=LIBERE(J)

K=K+l

IFINGBVP,GE.NC) CC TO 75
R=sANORMINQVP +11)

IFI(NES.GE.NC) GC TC 71
RMINSANORM(NES +1)
VIK)=a(LTBERE(NRVL4J) s I)/RERMIN
Call STDNMEI(NUME,NOVP)

JasKel=NI

WRITE(3¢75) NUNBe (VINES)INESSJ oK)
FORMAT (4X,89,70, (EE15,7)) '
CONT INUE

IFINTeEQ.1) GO 70 78
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78

79
80
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RMEN=1 o/ ANORM(1)
0G 77 I=1eNI
R=AMORM(LIBERE(T)+1)
IF(LIBERE(T1.LT.NC) GO TO 77
Ral.
ECPIL(T)=ECPIL (L IBERE(I+NRVL) ) #R#R¥ N
WRITE(3,79) (ECFIL{J),J=1,NT)
WRITE(3.80)
FORMAT (10X %1,="4 (6E15.7))
FORMAT (7Xs *COBFoVAR: *)
5C 82 I3l,N]
J=L1BERE(D)
CaLL STCNME(NUMEJ)
WRITE(3,38) NUME
WRITE(3.83)
FORMAT (/9X+* TQATE SOL SE OBTIN ADUNIND SOL NEWEGATIVE?/
1 X+ 'ALE SISTISI VAR LIPSA) LIMITELE IMEKIOARE®)
GO TO 17
END

CSECT CALL ELIMS(A,ECREZ,NHMAX,TR,NC)
USING *,R15

BC 15,12(¢C,15)

nC X*07C5D3C9"

ue X'D4E24040°

STM R2,R7,28(R13)

L R2.8(0.R1)

L R2,01CsR2)

BCT R2,%4+4

SLL R2,2 4NMAX=4:R2

L R3,16(0R1)
L R5s0(CeRE)
LR R7.R5 NC:R?7

8CTY RS, %+4
SLL RS, 2 4NC=4:R5

L R3,4(0.R1) ADOR CF ECREZ(1)3R3
L R6,1200,R1) ADDR OF 1R3R¢

M R6+0C0.RE)  IRSNC:RY

LR RO, R$ 0:R0

8CcY RTo844
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StLL R7,2 4% [RENC-4AKT
L R1.C(0.R}) ADPR CF A(1,1):P1
Wwa R7.0(R]R7)} ADDR DF BI{NC,MR):R7
LA Rb.4 4:RE
NRF(.V LR R£.RO Q:R6
LE FOsCIR2,R1) AINMAX,J)
FCV L: F2.0(ROJRI) ECREZ(I)
MER F2,F0O MINMAXs JI*FCREZLT)
AF F2.0(R6,R1) +AlY,J)
STE F2+0(R&,R1) AlTed)
BXLE ReE,R&4,ECV
'"AALF R1,RE NRECY ADDR OF A(1l,4+1}):R1
LM R2,R7.281R13)
vl 120(13),25%
BR R14
ELIM LSECT CALL ELIMIALECREZHOVFoNRJNRVL)
USING ®4R15
s8¢ 15,2121C,15)

Je X*'07C5D3CS?

uc X'D4404040"

STM™ R2,R7,28(R1Y)

L R2,8{d.R1)

L R2,0(0.R2)

BCT R2+*+4

SLL R2.2 T 4NCVP-43R2

L RS5+16(0.R1)
L RS+ C(CeRS)
LR ‘R7.RS NRVL:R?

8cT RE,*+4
SLiL 5,2 4NRVL=4:RS

L R3:4(0,R1) ADDR OF ECREZ()):k2
6+ 12{Q.,R1) ANDR OF NR:R¢
M RE.010,88) HPUNR VL (R7
LR RO+RE 0:RO
BCT Rle%4¢4
SLt RTe2 ANR*NRVL=4:R7
L R1+010.R1) ANDR CF A(le)):R]
La R7+0(R1.,R7) ANLR OF B{NAVE JAR):RT
LA Rée & 4:R4

NR el LR Rb.RY C:RS
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Lt FCoCIRZWRT) AINLVP L J)
EC LF F2,0{RE&EVRZ) ECAEZLT)
MER  F2,F)  BAINCVP,J)®ECREZI1)
AE F2.NIREWRT) +ALis )
S[E  F2.CIPELR]L) AC1.d)
BXLF RE&,Ra, EC
Me FOLO(R2,R2)  AINOVP,JI$ECREZ(NOVYP)
STE  FO.0(RZ:R1) AINCVP . J)
BXLE Rl,Rc,NREC ACDR OF Alled+l):nl
LM R2.RT,ZEIR12)
MVl 12(12),25%
BR R14
STONME  CSECT CALL STONMEINAMF,T)  1<ICCC
USIMNG #*4R15
8C 15,121(C,15)

ne X*QIE2EIC4’
bDC X*'D504C540°

ST RZ2«22(R13}
L R2+L{0N1R1)
L R24C(Cer 21}

Cvu R2.FKT 1 PACKED:FKT

UNFK 2INT,FK1

0l INT+3,X'FO"

L R1,2(0+R1) AIDR CF NANMEC PR
MY ] INT,Xx*4AD*

MVI INT+4,x*'SC*

cL CLL  INT+1,x'F0Q°!
BNE  MOVE
MVC  ZNT+1(4).ZNT+2
] L

MOVE MVC  D(84R1), INAME X{NNN)  shAM
L R?2.,26(R12)
MV 121(13),255
BR Rl

INAME uc XVET?

INT DS xLa
Ns X
ne X*6040"

PKT 0s 0

FO &4 o



F2 €Qu 2
RO EQU )
R1 e3Y 1
R2 €QU 2
R3 QU 3
R& FCU 4
L h] QU 5
R& EQuU g
n7 EQU 1
R13 EQU 13
R1la EQU 14
R1% EQU 15
end

RS, Cala FCLOSIREA RUTINELOR ELIMS,ELIVM SI STDNME NU RESPECTA REGULA RE-
GISTRELUR [T LEGARELSE CFRE HBALR Rlco,C IN FATA LUI USING #,P15

OUA EXEMPLE (DaTELE PE CARTCELE)

3 2
1 -1
STANCARD
(3E1%.7)
MAXTM
c+ ~1l. £+30 2, t-2¢
le £+ | I E+3C ~-1l. g-2C
~2e b+ ~e5 E+30 1. €-2C
X{2} 1. E+2C
x{2) O.1 £-5C
x{1) «bhEEEBLS  E-3C
ENOLIMIT
v
8 4
G Q 7 2 c
STANLARD
(8F10.,2)
MINIM
~e15 20 -e5 6o
1. e2F - 8. ~1le 9.

IOCOCOO. o5 ~12. ‘05 3.
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CatCUL INTECRAL

FROGRAMELE PENTRU CALCULUL IWTEGRALFLTR SIMPLE PREZENTATE AIC] SE CAFACTER]-
ZEaZa PRIN ACFIA CA REZULTATUL ESTc CERLY CU O PRECIZIE DToYTA, CINC ACLASTA
PRECIZITE NU»éé'POATE ATINCE. S CGBTINE PRECIZTA ™AXIMA PDSIRILA.

5F PDATE CONSULTAe IN SPECIALsCakTEA METHUDS UF NUMSRICZL IATEGRATION DE PH;
NAVIS Si PHe RABINCWITZ,EUse ACALEMIC PRESS1975.

UBRSe REZULTATELE CRTINUTE CU PUTINE VALCRI ALE TNTEGRANDULUI SA FIE VRRIF!-
CATE (IMPUNINE NRe CF ITERATII SAU SUBUIVIZIND INTERVALUL),CACI AR PytTes FI
VALURI PARTICULARE CAPE VERIFICA CCNCITIILE CE IESIRE DIN CALCUL,

L2 24 E 2 *ERER
FUNCTICN RATEX(F 8,B,EPSoNTeNIsERAWI)
CALCULUL INTEGRALELCRGPRIN METOCA BLLIPSCH-STOFR+CU y PKECIZIE CEPUTA,
PROGRAMUL NU CONSICcRA ERCKRILE NE ACUMLLAFRE.
COMMUON /RATCM/ TAR .M
PARABMETRI (EFECTIVI) CE YNTRARE CRBLIGATORIL: FoAoB oSPSeNTHAI
PARAMETRI (EFECTIVI) CE IESIRE OBLICATCRI: ERA,I
PARAMET kI (PRIN CCMMCN-LL RATCM) LE TESIRF UPTIDNALL : TAR,M
ACCESUL LA TAB ST M : CCMMUN /RATCHM/ X,L IN PROGRAMUL CARL CH:-2wvp,
NUTATIE: VI=VALOAREA INTEGRALEI=RATEX(F,Ayeee)

* F— NUMELE INTEGRANCULGI«A ST B LIPTTELEISLPe/INFo) DE INTEGRAPE,

PLNTRU ¢ SE CFRE UN SUEPRPOGPAM FUNCTICN CARE CA VALORIL® (UT FIX) IN {AsR},

* EPS — EKQOARES RELPTIVA DPRITE, SACA tPS ESTE DE NEATINS,ETA*TAB yr FTI CCONSI-
DERATA ERNDARFE ABSCLUTA CORITA,

*# NT= 2 LA 10 = CACA F(x) ARE DtRIVATE CE NU :LAD IN (AsB)eAR PUTLA FI MAT BUN
NT MAl MBRE (PESTE 10 KU SC PCATE), ACOPERIVOIR, NT=10,

POTKIVINFE NT SE RELUC NF. NPERATIILCR SI ERPORILE (D7 ACUMULARE}.

CIND Fix) ARF DERIVAJE Ck ORDIN SUPTRICR Fo MARI» TREBUIE MARIT NT,

Ple VISTAB MTC (SPRE ETA)oNT DIFERITI PCT DA RFZULTATE (V1,1,¢} DIFFRITE,
Cela Ck INSAMNA CA TRORILE SINT -MARL (FATA DE Vi).

# NI=3 La 19 -NRe MINIM DE ITERATII, STANCAPDNI=3, DACA UN REZULTAT MU
PREZINTA INCREDERF,SE IMPUNE NR, OF ITERATIIe 1 AP PUTEA INTOARCE ALTA VA-
LUARE, INSA COMPARINC REZULTATELE(VE) VCM CECIDE DACA SINT BUNZ.

) NOUA sTERATIE CERE CCA SO0F% NOI VALORI FiX) DE CALCULAT,
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C * ERA -ERDNSREA ABSOLUTA (CALCULATA DE PRGORAM). DACA EPS E MARE,PRECIZIA
C ~—DATA Dt ERA- PNATE FI MAI_BUNA DECIT CEA DORITA. DACA EPS F PREA MIC,SE VA
¢ USBTINE VI OPTIM POSYBIL. LIMITA INFERICARA A LUI FRA ESTE ETA®TAB,
C s iz
L 9 - SE OPTINE PRECIZIA DCRITA. ACEST RASPUNS CIRE: EPS®ABSIVI) oGEe FTAS
c TAR SAU ABSIVI) .LE. MIN(ETRA,EPS)*TAR (CIND VI SE VA CINSIDERA ZERO).
1 = SE DBTINE PRECIZIA MAXIMA PCSIBILA(NU CEA DORITA), PT, A MART PRECI-
Z1A- DACA SE PGATE MARI- DIVIZATI (A,8B) SAU/SIPPOTRIVITI NT.
2 - SE OBTINE PREC. DORITA,CAR ERA ESTE NESIGURA (MAT ALES PTe vI:TAB
MARE FATA CF ETA SAU/SI M MIC). SUBDIVIZATI (A,B) SAL/SI POTRIVITI NT,
3 = SE OPTINE PRECIZIA MAXIMA PCSIBILA,CU ERA NESIGURA. NU CUMVA LUuC-
RATI CU ERORI F MARI (INTEGRAND F.OSCILANT ETC)e O DIVIZARE SAU/SI NT
BINE POTRIVITF AR PUTFA FI SALVATOARE. .
C * TAB~INTEGRALA CIN ABSIFI(X)),CU PCMBERG MCOIFICATAoOPRITA LA PRIMUL TERPEN.
C * M - NR, CE ITERATII CALCULATE (MeLEel9)e NRe DFE VALORI FEX) CALCULATE=382%%(
c (M=1):2)+1 SAU 2%2%%(M:2)+] PT, M IMPAR SAU PAR,RESPECTIVe
C  UBSe TN TOATE CAZLRILFE (1=0,142 SAU Z)eCIND VISTAB £ F MIC (SPRE ETA) SAU/SI
C  PRECIZIA LUI VI NU CCNVINE, MARITT PRECIZIA DE LUCRY (ETA MAI MIC).
€ CIND VREM SA SUSDIVIZAM (BsB)+SA-L IMPARTIM IN RAPOARTELE 2/5 SI 3/5. REZUL-
£ TaTuL (CU ACFLAST EPS) AR PUTEA FI MAI SLAB (DECIYT NFOIVIZAT),INSA £RA POA-
C Tu DEVENT SIGURA,
FeFe IMPORTANT: F(X) FARA VALORI PARTICULARE (EGALE FTC) LA CAPETELE CIvIZI-
€. UNsLJk LUI (AsB) IN 2,3,4,648e.0 INTERVALE (IESIRE CU I FALSI)e O DIVIZARE
L bUNs PT, (A,B) SAU IMPUNLRFA AR, MINIM DE ITERATI! POATE EVITA SITUATIA,
i SIX) SA FIE DERIVARILA (DF 3-4 ORI) SI FARA PERIOADA B-A. Fix) SIMPLA, EPS
€ MuRE IPRECIZIE MICA) SAH B-£ ™IC NL SE RECOMANDA (TIMP DE CALCUL MARE).
¢ M-TupA SLABA PT, PCLINUAMZ Ne GRAD MIC SAy COMBINATII LINIARE DE ASTFEL DE
. PILINJAME CU FUNCTIT PERINDICESPE UN INTERVAL DE PERICDICITATE.
S Ple FUNCTIT CU MAX(8PS(F(X))) FoMICI+PCATE APARE UNDERFLOW NESEMNIFICATIV.
LuvICal OCOMyAS,ACT,PREC,TAS
( TuS/FaS “ARCHZAZA INCEPUTUL/SFIRSITLL MONOTONIEI-PE 3 PASI-TESTAT DE AS.
C DIMENSTCN LUTINT#1),C(2NT+1)
DIMENSTCN CT(11)4C(21),10T(1)
€ ¥ CalCULATORUL ACCEPTL REPREZENTARILE INTERNE ALE NRe REALE CA NRe INTREEI Va-
C 1 5l RFLATITLF D OPUUNACF (ol TovelEereGTo0GEa) INTRE NR, REALE NENEGATI-
. Ve sc MENTIN INTRD 2CESTo wPe INTREGle ALTFEL, REAL®4 IFNToIVeINsIDV,1COT
EQUIVALENCT TIENRTGENT) o (IVev) ol Imowd  (ILTIL),0T(2))o(INDT(DDT)
L » FTa =0In INSTR, [ATALESTE FFROAPSA RELATIVA O LUCRU IN SIMPLA PRECIZIE.
(. ManTisr L o CTFRE FEXAZECIMALL ST ACFPALIZARE LA ol ETAsls®={]1=5) ).

Caia rTh /.080=-¢/

(o B o NS

[N o BN o BN o
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C ® D~PE LUNGIPE SIMPLA- BU1)=9,27,000:)m4e,D(1)=2430¢1-2),1e3,10,0011)=2,25,
C  DI130=4.+DII)=43DI1~2),1=13,2]
DATA O/1e777778080sTe 11111110160 020.0446646+6% ¢113,TTT6,2560>
145501111101020002025040 0900160 03Pes6h0 0 14be 02560 +5T6- ;10260 92304,/
XEPS=ABS(EPS)
SM=ETA
=2
Nh=3
NII=NI-3
RA=B—A
GR=0.
T1=0,
TLA=0,
T1A8=0,
c T1AB=T2B*ARS(BA) DAR NU E NECESAR,
v=F{A)
waF(B)
T2A=(V+UI%.5
T25T2A
T28=(ABSIVI+ABS(N) )%, S
T2AB=T 28
CaT2%BA
OT(14=C
00 1 1=2,11
1 10T(1)=0
C DT CONTINE SUMA TREPEZ. SI 1 CORECTII VoPT, & OBTINS TUM,T) (I.LENT},
TAS=o FALSE,
C* PRECaTAS CACA EXFCUTIA CACE CU VALCARE CLOGICA INVALIOA IN INSTRUC. S2.
0DDOM=, TRUE o
C  MINIHM)=(B-A)/2¢5((M+1)/2)
00 13 M=1,19
HMsARA/N
[FIAQDOM) CC T 2
DO 2 IsleN,$
wWs [ $HM
VSF{A®W)
D1=F(k~-W)
Tia=T(AeABS(VI+ALS(CL)
2 Ti=T1evell
€ TL-SUMA VALe F(X) PT, N=3%2s2K CUKENT,CARE NU INYRS TN T2A
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T72A-SUMa VAL, FIX) PTe & LiIY IAT LARE AU SINT IN TLULA CAPZTE %.,5)
T=(T1eTZA)2HY
T eSTFE vAle CUKSNTA A SUMEL TRAP.
TIAG=(TIA«T22B8)24LS(HM)
TLAR~INTEGRALA UIN ABSIF{X))sPT, N CURENT,PRIN TRAPEZE.
TAR=T14B+,15(T1AB-TAB])
T2 = SUMA TUTUROR VAL. Fix)-LA CAPETE %e¢5- PTe Nu2%3K PRECEDENT
T2A=T2
T2an=T2R
T2a8~ SUMA Vel , ABSTLUTZ PT. N=3w2#2K YRMATOR CARE NU VOR FI IN T1A
J=11
J=MaxXtNT)+]
G TO 3
3 00 & 1=1.N,2
wW=Flae [BHR)
T2=T2+W
4 T2R=T26+ABS (M)
T72-SiiMA TUTUPDOR 1AL, FIX)=~LA CAPETE %,5- PTe N=2%¥K CURFNT,
TZ28-SuUMA TUTUROP VAL. ABSIFIX))-LA (CAPETE *,5- #T, * CURENT,
T=T2%HM
TABLI=T2B*ARS (HM)
Tanl~IRTFGRALA NIN 2RSIFIX))IePT, N CURENTFRIN TRAPZZE,
TanzTAB141.205714%(TABL1~-T1AB)
J=1
% DOT=LYT(1)
DT eSTE VAL, PRECEC. A SUMEI TRAP. 7
ITIL)=T
CTIL) ESTE yal, ACTUALA A SUMET TKAP.
ENT=T
wz]
Mr=NTeJ=])
TF{MaGTaNT) G 1D 6
MRz g~1
ERA=D(MR)
D(MR)=DINR*]}
5> DO 9 IsJsMR
DisN(1)e007
Vs)1-ENT
LRICE NUIMITOR oNeie O & Piix (573 ST £} RCTARASC CORCCTIAN.
IFI1VeNELO) GU' TO 7
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vay
IENT=0
GO To @
7 Ww=(ENT-DDT)/V
VaWsENT
T=Te+v
L T ESTE IN LINTS » ST CGLOANA I-J+2¢(TapLTUL T),
ENT =w»D1
3 K=K+]
10DT=1DTIK)
9 IDTIK) =TV
C 0T CONTINE NOIL® VALCRE
ENT=C
C=T
£ G-VALDAREA ACTUALR,ENT-VALOAREA PRECEDENTA.
IFI{MaGToNT) CG7 T0 10
T=T-v
CIMR)=ERA
10 IF(M.LENIT) GC TC 12
L ONT SI T SINT PE [ CCLUANA IN LINII SUCCESIVE
T=T-ENT+T
¢ T=s&NT=T DIN CRITERIUL GF "ERACKETING™
WsETA*TAB
IFIENT<GE.T) GC TC 11
IVSIENY
ENT=Y
Tay
L Y. lb eoLfe S1 ofS. PTe FIX) SIMPLE (PCLINCAMF DZ GRAD MIC ETC),
1l ACT=ENToLEoGReANDsToGEL SM
ASSACT . AND. PREC
TF(aS) TAS=,TRUE,.
L TASsoTRYFe C£ACH A FCST MONCTONIE FPE 3 ITERATII,
IF(oNUToASeANNLTAS) GL TI 16
ERAS 58 (ENT-T)
RATEX=2,55 (T+ENT)
PREC=ALY
VsXEPS*ARS(C!
f. 5S¢ CAUTS SRORSL, [ggjjp 1EPSRARSICILGTLETASTAR) SAU cRePRELL (ABSe) MINIWA $D-
€ SIidILA [APS(CI.LELFTARTAB),
ACT=ERALLE,V
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IFUIVeLTLIW) ACT=ERALLE.W
IFLASSANDLACTS €C 10 16 -

GR=ENT
SH=T

12 ODDM=, NOY ,0DD®
I=N
N=NN

13 NN=l+1 °

LNU SE OBTINY PRECIZIA INVESTICATA/CPTIMA,
1=3
TFUACT AND, IV, GEL W) 1=2
G0 10 17

S OBTINE PRECIZIA INVESTIGATA,
1 I=0
FROBREA RELATIVA [JRITA NEaTINSA.
TIF(iVelToTW) I=1]
60 Tu 17
3+ JATiNE CPYIMIL INVESTIGAT.
16 1=l
CaND Vi:TAB € g, PIC.VI SE CONSIDERA BLMA(FARA MCNITCNIE),

17 IF(ABS(RATEX).LE-XEPS*TAB) [=0
IFIERALT W) GRA=w
RETURN
END

SoyES L2t LT3 22 4
REAL FUNCTICN DRATEX*8(FsA+BsEPSINT NI ERRT)
CALCULUL INYECRALELCR.PRIN METODA PLLIRSCH=-STOIR,CU 0 PRECIZIF (:RUTA,
PROGRAMUL MUy CCNSICERA FRORILE Né ACUMULARE.
IMPLLICIT REAL*B(A-H,0-2)
COoMAON /DRATCH/ TARN
PaluMFTR] (EFECTIVI) CE INTRARE OBLIGATORIIZ Fodetho2PSoNToN]
PaRAACTRE (SFECTIVI) DE TESIRE JIBLIGATCRIL: ERA,!
aLCesul LA TAB ST M : COWMIN JORATCP/ 3,L [N PPOGRAMUL CARE CHEAMA,
NOTATIE: VI= VALCARES INTECRALZIs RATEN(F,40b0ee)
F= NOMGLD IATEGRANCULUTGA ST @ LIMITELE(SUPL/IVFe) D= AMTTGFARE,
PuNTAU F SE CERZ LN SUBPROGHFAP FURCTICA CARZ CA VALIRILE LUI F(X) EN (AeBle
ORAT Ko FIX) A ST P SINT Dz TIP MuZfL%E, :PS,FRA ST Tad DE TIP REALs&, NT, NI
Si M OF TIP INTEGER.

s ¥P3 = ERDAREA RFLATIVA CNRITA, CACA £EPS ESTF Dc NEATINS L FA®TAS VA FY CONSI-
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DERATA ERQARE ARSCLUTA CORITA,
PROGRAMUL FORTEAZD EPS oGfs £TAe FRECIZIA(NF, 0F CIFRE SEMAIFICATIVL SxA7TI)
REZULTA CIN NR. DE CIFPE tXACTZ IN VALCRILE F(X) ,NR, DE CIFRE SFMNIFICATIVE
PLERUUTE (INTEGRANC CSCILANT) SI CIN ERPAREA O ACUSULARE.

*# NT= 2 LA 10 — [ACA FU(X) BRr DERIVATE kE NU SCAD IN (A,B)e2R PUTTA FI1 MAL eByn

NT MAL MARE (PESTE 15 Nu ST PCATE). ACCPEPITURs NT=10.
PUTRIVING NT SE RELUC NR, DPERATIILCR ST ERCRILE (D ACUMULARED.
CINO FIX) ARF CFRIVATE CE OQROIN SUPERICR F, MAR], TRTBUIE MARIT NT,
PTe VI:TAB MIC (SPRF EFA) NT CIFERITI PCY DA REZIULTATE .(leloﬂ) OfFERITZ,
CelA Cic INSAMNA CA ERORILE SINT “AFI (FATA DE VYi)e
NI=3 LA 19 -NRe MINIM CE ITERATII. STANCARD.NI=3. DACA UN PEZULTAT AU
PKEZINTA INCREDERE,SE IMPUNS NRe DE ITERATII. I AR PUTEL [NTOARCT ALTA VA-
LOARE. INSA COMPARINC REZULTATELE(VI) VCM DECIDE CACA SINT BUNE.
0 NQUA ITERATIE CERE CCE SO NUI VALORI F(X) DE CALCULAT.
ERR‘-ERUQQEA ABSD[UT‘.(CALCULATA DE PRLGRAM), NDACA :-PS F HAREQPPECIZ!A
-OATA DE ERR-POATE FI MULT MA] BUNA DECIT CEA OJRITA(RATEX CAUTA £PR STGUPA)
DACA EPS © PREA MIC,SE VA NBTINE VI CPTIM PISiBile
LIMITA INFERJOARA A ,CRCRI1 ABSOLUTECERR) ESTE MAX(EPS=ABS(VI),ETA*TaB).
Is
3 - SE ORTINE PRECIZIA DORITA. ACEST FASPUNS CERE: EPS#ABSIVI) oGEe ©7As
TAB SAU ABSIVI) .LE. =STAwTAB (CINC VI SE VA CINSIDERS ZERO).
1 - SE IATINE PRECIZIA MAXIMA FCSIBILAINY CtA DIRITA), PT. A MARI FRECI-
218 SE DIVICE (AeB) SAU/ST Sg PCTRIVESTS NT,
2 - 'SE CBTINE PRECe NTRITA,DAR ERR ESTE NESIGURA (MA1 ALES PT, VI:Tag
MARE FATA DF CTA SAU/SI M MIC). SUBLIVIZATI (1,B) SAL/SI POTREIVITI n7
3 = SE OBTINE PRECIZIA MAXIMA PCSIBILA,CU ZhR N:SIGUREs NU CUMVA LLC-
KATT CU ERCRI FoMARI (INTEGRAND FeCSCILANT ITC)e G DIVIZARE SAU/SI NT
BINF POTRIVITE AR PUTEA FI1 SALVAICARE,
TAB=INTEGRALA DIN ARS(F(X)),CU RCVPERG PODIFICATA.JPRITA LA SRIMUL TERPTN,

* M = NR, OFE ITERATII CBLCULATE (MolEe2%)e NRe DE VALORI FUX) CALCULAT==z222#w(

(N=1132)s1 SAU 2%2%*(M:Z)+] PT, P IFPAR SAU PAR,RESPECTIVe
N#Se IN TOATE CAZURILE (Ts7,1,2 SAL 2),CIND VI:TAB € FoMIC (SPRE ETA) S8U/SI
PRECIZIA LUT VI NU CCNVINE, MARITI PRECIZIA DE LUCRU (ETA MAI PIC).
CIND VREM SA SUBCIVIZAM (A:sB)sSA-L IMPARTIM IN RAPGARTELE 2/5 SI 3/%s REZUL-
TaTuL (CU ACELAST ZPS) AR PUTEA FI MAL SLAB (OECIT NEDIVIZAT):INSA ERR P(a-
TE DEVENT STGURA,
FeFe IMPNATANTS F(X) FARA VALORT PARTICULARE {ESALS ETC) LA CAPETELS NTviZI-
UNILUR LUT (AsB) IN 2930496,3000 INTERVALE (1ESIRE CU I FALSI)e G DIVIZAQE
WINA Pio [A,R) SAU JMPUNEREA NRo MINIM DE ITERATII POATE :=viTe SITUATIA,
FIX) Su FIE DERIVARTLS (DE 3~4 URT) SI FARA PERIOAUA B-Ae F(X) SIMPLA, =PS
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MARE (PRECTZIZ ~ICA) SAG R-A MIC AL SE RECCYANDA (TIMp e CALCUL PARE),
McTupAa SLApa PT, FULINOAME Ot GAF MIC SAU CCMAINATII LINIARE Ot ASTFEL O
PUL InuAM?T CU FUNCTTT PERIODICE.PE LM JATERVAL D& PTRICDICITATE,

Pla FIULICTIT CU MAX(ABSIFIX))) F.MICI+PCATE APARE UNDERFLOW NESEMNIFICETIV,
CalCULATOIRUL ACCEPTA REPREZSNTARILE INTERNE ALT NPe REALL Ca NRe iNIRCCI V?
Liue SI RELATIILE CE JRDONAREL LT, 0olE0aGTeveGSe) INTRT NR, REALT NEKECGAT’

Ve 3¢ PRSTRZBZA IATRE LCESTSE NHe INTREGIGALTFELe REAL®4 TENToIVelIw,.IC!

REAL#& “PS.XEPS.ERRLAERR,TAB,TE,.T1AL,TABL, 288 ,TIA. VR MR +CR .\ HMR,

1 UlR.BTA ,

LUGICAL ODDM.ASACT,PREC, TAS

NI4enSION C27E11),C021)

COVIVALINCS (TENTIENTo ([D1+D12:D1 )5 (IV., YR, VI, (1N, MR W),

1 (H4R . HP) L (CR,C)
tTA =18 TNSTR, [ATALESTE ZRIA°=A 2ELATIVA 'E LUCRY IN PRI(CIZIE ([liBLA.
MNTIME CU 16 CTFRE rEXAiEC!HALE S1 NCREALIZAR: LA 10 cTA=lom®(1l-4i%)

CATA ETA/Z2.228-16/
1 =PE LUNGINE DUBLA- D(1)=7¢ " TaeClz)=4ae(i)=2"(1=C0el=2+2eG(11) 726"
VIL2)=0e DI1)=42D(1-2),1[=12.21

CATA D/1TTTTT717717777780004e07111101111112122010Q09160 250k 243
Lo sasbaDD E0a o 113777777 717271 18DCe2 409455 012101111 112110D
200244024250 0v0eS0sltasIra 0binelblyoeliites i TreelN224923004/

XrPS=nBS(FPS)

TRIXcPSeLTETAY) XTPS=2TA

SM=e50"°

Blad—a

wR=0e NO
T1=)eUu

71329,

Tidn=Da.

V=i (a)

W=F (.3}
T2a={ved) =, 5D0
T7=T2A
TR=(ABS(VR) 48PS (WK )IY.S
T/AB=§ 0
C=T2%8A

cCili)sC
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3 B ] 3

iTIV.
LGI ve
VEGAT”

(19

gl i=2,11

OT{id=3.CN

TaS=.FALSE,

OncAz. TARUE .

DO 3 M=}, 2°

Hi=gA/N

IFLOGEN) 60 TQ =

00 2 1x1.R.6

W=

v=FlA+M)

Oi=F(B-W)

TiA=315420S5(y )e88S(01IR)
Ti=Tl+vVeD)
T=(TleT25)7HN
TIAB={T1A+T2AB)sAFS (MR )
TAS=T]1ABe . Px(T}1238-TAPI)
T2a=T12

124878

J=l1

Gh T8 S

LG & i=1,N,2

a=FlAs |SHM)

T2=72+m

TR=THeARS(WR]

T=T28HM

Tasl=TB%ABS (HR)

TAR=TAR] 41,2857 14 {T3g]l-T1lap)

Jd=1

oar=cT i)
oT{1)=T

chi=1

K=l

=it §-)
IFIMGT.NT) 6O TO 6
MizMed-]
LRATFR=PDI{MR)
Uima)=zDINR+1)
Ml 9 T=J,MR
Dl=0(1 }sDiT
Vaidl=2AT
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i/

IF(IVeNEsQ) G2 TC-7
V=Q. U0
'ENTSO.CO

4 10 3
w=(ENT1-0DT ) /V
VaWsENT

l=Tey

ENT=W* D1

K=K¢]

unNTaDT (K]}

OT(K)=V

FNT=C

L=

IF(H.?T.NID,GO 10 10
TaT=-V

DIMR)=DRATEX
IF(HaLELNIT) 5D TO 12
Ul=FNT

V=T=FWNT

1=y eV

ERA=4B8S(VR)
WrzETARTAR
LFIENTaGELT) oL T7 L
VskiT

P

V=Y
ACT=ENT4LEsGRs AND, ToGEo SM
AS=ACT . AND.PREC
iF(aS) TuS=,.TRUG,
LF(aND1oASAND,TAS) GC T
PurCe=ACT
VR=XEPS*ALRS(CR)
CT2ERRLLELVR

JF(IValTelw) ACT=EMRaeLroeNR

1F{ASe2NDLACT) GO TO 14
GREENG

M= [

AEnna+RR

oMz . KOT . QDOM

T=N

15
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N=NN
13 wNsl+]
1=3 .
IFLACT «8ND.IV.GEL 1W) =2
6o no 16
14 [=0
IFtIvelLToIW) 1=1
6O TO 16
15 ERR=AERRA
C=p1
I=1
lo TF{ABS{CR}.LE-.WR) I=(
17 DRATEXsC
IF(ERR.LT.WR) ERR=WR
RETUKN
EnD

(Y378 ] I P LT L L
FUNCTION PCTMED(F s AvBoEPS NI, ERA,IT)
LalCULUL INTEGPALELCR STIMPLS-ROMBERG MICFUINT RPULT—,Cy 2 PRcCIZIz €rLanTe,
PEOGRAMUL KU TINZ CONT Co FRURILE CF ACUMULARE,
COMMEN /HEDCH/ TABLK
FedodeckSeNT SINT PARAMSTRT LE INTRARL (ADUC VALOKI),
rk&eloaTA3 S1 K SINF PARANMETRY DT IFSIRT (INTOKC VALIRI CALCULATL)
Tav S1 K SINT CPTIONALI SI St FIOLCSFSC PKIN INSTRe CTMMON /MEDCM/ XobL  IN
PrOuraMUL CARE (-FAMA RMIDPT,
FedA S1 A = INTUGRENCUL ST LIMITFLE (SUPL/INF,) Tc INTEGRARE.
ePS = ERUARFA QELATIVA COkITAS CACA EPS £STe DE NTATINS,uTA#TAB VA F1 COMSI-
OeRATA #RIERF AASCLUTA CORITA (ST CAUTA PRECIZIc MAXIMA PrSIBILA).
hia 1 Lh 17 = NIe MINIM DF TTERATIT (INJUMATATIRI DY INTERVALE) NE CA_CULAT.
EhA - £ndBRT ABSCLUTA CALCULATA OF PROGRAM. '
I=
Ve St ORTINT PFECTZ A CSRUTA,
1o WU SE IBTINF PRFCIZIA CEZRUTA.
Tal - INTEERALA [IN ABSEFIX))oCALCLLATA Ct PRLGRAM PPIN MSTrDA TRAPEZELCRS
K = Nxe U0 ITFRATID CALCULATES WP, CL VALLRT FUX) CALCULATE= 2% <sKke]
NDIMENSTICN TUI1),TMIIL1},U(10),VTLIC)
CATA BTA/.956~6/
UG/ (49a1=1) VT (I)=(48R]/2-1)/(a%2][=1)
ULTA U/e31233332,,6086L5608-19015%73015k=11e32215r Jc0b=29eST751010-3
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Lo 244200 4E-3126103E8CE~41,15259022E-4+037 1471 cE-5,05:3:7:2--6€/
e Ta VT/ 2253322, Q4e0562%00a900432,,494039.,,40.51124+,4995779,
I «49996948.¢19999237,.4999981,.45999952/
AEV =i85(E75]
H=(R=a)%,%
v=rfa)
w-r{B)
TCiy=(vau)-H
TM{I)=ELAeH) 0/ o 5
TAGz WS (ARSTHIBLADSIVI+ARS (W) ) +£BSITHIT)))
NXzq
DY 5 K=1,.1C
Mz=a5%H
TiR+1)=,561TIK)+TM{K))
TrM{k+1)=Co
YAV
D 1 121 4NX,e?2
V=R{A+]I%H)
snnz=3AB+ABS (V)
] TMIk#1)=TMIK+1) 4V
ITMI+] )=HETM{K*] )7,
FMLa31) ST TUK+1) SIMT Sl h TebPR22L0R PT, SIyIZ7Tus" L K,
T =THELIAVTIK IS (T{1)=-TM(1))
Ted1) ST TCL) SINT P2 CTAGLNALELY MAF T,
TAn-e5*TAR+AY45(F )2 330
J =K
Du 2 171K
Tolad=(TMIEIY DI =TI UL +TM(J4])
IFlJaiCal) GG 17 2
TUN) = 54(T(I=1)+TMII-1))
MVENES|
3 NXaINXeENX
Trinel "eNI) €7 Tr
W=kl 2eTAE
ERuzaS+ABS(T(1)-THMIL1))
PLTM T8 {T{(1)4TH(]1)})
V2XEPS*ABS(OCTMEL)
TIF(VauTaW) V=4
TF(ERALLEsV) B0 TO <
5 COHTINGT


file:///lz2--6f

- 4] -
I=1
Gu TG 7
v 1=0
L IXEPSHARSIPCTMEL )L ToMW) (=1
7T 1F{aBSI{FCTMEC)LLELW) 1=0
IF(ERA.LT.V? ERA=W
ReTURN
FaD

PERTY Frkuw P TS
FUSETION BRAKT(F, A, 8 EPSsNIsERAs )
CLLCULUL INTEGRALELCR (BULTRSCH @RACKITING CrlTeRIC4)eCU O PROCIZIE CFRUT:,
PiORAMUBL NU TINg CLKNT OB ZRORILz: Lt ACHYMuLAR:,
COMMON /BRACH/ TAB,K
FeA.BerPS SI NI SINT PARAMETRI JE INTRARE [ACUL VALORID.
EnAsl+TLR ST K SIAT PARAMETRI DF T&SIRL (INTCPC VALJRI CALCULATES
T4B SI n SINT OPTIONALE SI SE FULTGSESC PRIN INSTRe CCHMMEN foRACM/ X,L ™M
PRUGRaML CARE CrHEAMA ROMBG.
Foh 5T & — INTEGRANCUL ST LIMITELE (SUPe/INFe) CE INTEGRARE.
£PS -~ FRNAKES RELATIVA DORITa. TACA EPS ESTE DE NCATINS,ETA®TAB VA FI Cinoi-
DokaTa cQOLRF ABSCLUTA CORITA (SE CAUTA PRKECIZIE MAXIMA POSIBILA),.
HI= w Li 12 = NRe MINIM DE ITERATII (INJUMATATIRI DF INTERVALE) DE € 20(uUc -
tka = EKGARE APSOLUTA CALCULATA DE FRLGRAM,
1=
O+ St CRTINE PRFCIZIA CERUTA,
1. SE NATINE REZULTATUL UPTIM POSIBIL (MU CSL DORIT),
2+ SE UBTING PRECIZIA CERUTA ,0AR ERA ESTE NESIGURAW
3¢ 5c FaC TUATE ITERATIILT, HY SE NBTINE PRECIZIA SI FRA © NESIGUPa.
TaB ~ INTEokALA CIN ABS(F(X))sLALCULATA CE PROGRAM OOIN METODA TRIPY 7.
N o= Wie ME ITZRATI! CALCULAT®. NRe CE VALURL FIX) CALCULATE= 2eruel,
Pi:NTaU UETALTT GE FLLISTRE VECUTI FROGRANUL RATEX,
DIMENSTAN TE(HI+1)oVEL])
DiMcHS TON TOI12),VI12)
CLOG{CAL AS,ACT,PREC,TAS
“Ta = TwIARFA ETLATIVA Ot LUCRU (MAXIVZI,
DiTA ETA/095E~6/
JUUVz1/aneT=1) 5p FIZ €U PRCCIZIA DE LUCRUe
UATA V/e3222332, 6 rbtohE-1yel58730156=1 40392155k 06=0 40377517 LE-L
Lo s2m2 2B 30 0 L 332 0F=t09 01525502 2B =400 3L 4TL 26= 540 05 3475 2E -6
/a2 lehEes 4 59605€~T/ |
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XEPS=ARS(ZFS)

NIi=NI~-3

IFINIIaLTal) NTI=1

TaS=4FALSE.

. ¥ PREC=T &S CaCa ZxyFCuUTIA CACE TV VALCﬂRLrLOCILA INVALICA

H=B=A
S=F(Al}
$S=Fiv)
TO(L)=o5*H={545S)
C  THELY EaTE FRIMIL TERMEN DiN TasLfLL TC.
TAB=ABS(H)» (ABS(S)+ABS(S5) )%, 5
SM=.5
GR=U.
NX=1
C * LiMITA 5UP. PT. K SA NU LEPASEASCA CIMENSIUNEA LUL V.
D0 1 K=1,12
H=H= ¢ 5
$=0.
$5=0.
NAaNX+NX
D0 2 i=1,NXe2
UzF(A+H])
S5=8S+A8S(U)
2 S=5+y
C S BSTE SUMA VAL, FUX? PTe NJILL PUNCTE ALZ OIVIZIUNII
TOIK*1 )2, 5%TO(K ) +H*S
C TD{K®L) &STEF SUMA TwAPEZLLPCR (PRIVMSE CCLTANA UEIN TU)a
TAB=TAB#,5+55«ABS(H)
DO 3 J=1l¢K
IaK+}=J
3 TO(II=TO(TI41)+0TD(T)=TD(i¢1 D)oV
IF(KeLEeNIT) GO TC 1
USTO(2) +( 1,42 %VIK)I*(TD(2)=~TOP)
[FIU.GELTCP) GC TC 4
S=u
U=TDP
IpP=$S
@ ACT=TDPeGE«SMeANDoUsL EoGR
C MonuTioNLe IN O 5T TC.PEt 3 TTERATIT SUCCESEVE,
C U ST T0¢ LIM[TFEAZA (FOARTZ) LARG APRCXIMATIA RCMBIRG,

ISTR,

ny
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ASzaCT «ANCo PREC
iFLAS) TAS=.TRUF.
S>=ETa*TAd
IF{eNDT,ASJANTLTAS) CU YOI £
PREL=ACT
ERA=.54{U-TDP}
BRAKT=.5¢«(U+TDF )
SEXEPS*ABS(BRAKT)
ACT=ERALLE.S
IFISeLTeSS) ACT=ERALLE.SS
IFCASLANDLACT) GO TO 3
SM=TOP
GR=y

1 TOP=TDI(1)
1=3 )
TFLACT JANP,S.GE,SS) 1=2
GO TO 7

5 I=0
iFISeLT.S$S) =1
GN 16 7

6 I=1

7 IF(ABSI{BRAKT}4LFaSS) 1=0
IFIERASLTLSSY ERA=SS
RETURM
END

EEED XX L4 2 22 s 3 424
FUNCTION ROMBG(F,A,B+EPSINIERAI)
CALCULUL TNTEGRALFLIR, PRIN METOCLA RDMEERG, CU D PRZCIZIE CTRUTa,
PRIGhAMUL NU TINE CCNT NE ERNRILE DF ACUMULARC,
CHMMON /ROMCH/ TAEWK
FehetoePS ST NI SIN{ PAKAMETRI Db INTRARL (ADUC VALIRI),
ERAs1oTAB ST K SIAT PARAMETRI L[E TEeSIfE (INTORC VALDRI CALCULATE)
TAB 31 K SINT OpTICNALL SI SE FOLOSESC PRIN INSTRe COMMON /BRACM/ X,L IN
PROGKaMUL CARE CHEAMA RCMB%G.
FeA SI B = INTEGRANCUL ST LIMITFLE (SLP4/INFe) Uk INTEGRARE,

# EPS - FROAREA RELATIVA CORITA., CACA EPS ESTE DE NFATINS,ETA®TAR VA FI CINSI-

DERATA cRAAMRE AASCLUTA DURITA (St CAUTA PRECIZIE MAXIMA POSIBILA),

* NI3 2 LA 12 - NR, MINIM Dt ITIRATIT (IMJUMBTATIRI D€ INTERVALE) Di CALCULAT,
# FRA - EKOARF ABSCLUTL CALCULATA Dr FRCGPAM (Pt 3 ITZKATT SUCCFSIve DEPE CTA-
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. Gullal &4 MARE), ERA NU SSY: FURRTLD SICLFA.

(. & 3=
w Je SE GBRTINE PRECIZIA CcrUTS,
C 1e d SE PRTEINE PRECIZIA CZRyTA.

TaH - INTEGRALA CIN ABSUF(X))eC LCLLATA Cf PRUGHAY PRIN MZTCDA TREPEZ:LrSa
C & R — NRe DOF ITERATII CALCIMATES MRy TE VALOFRT FIX) CALCULAT:E= 292K+4],
PENTRU UETALTI OF FGLOSIAZ VEC:TI FRCCPAMUL  <ATEX,
c UIMENSICN CUNel)oVENT)
DIMENSION O(13)aVI(1Z)
C * ETA - ERUARES RELATIVA DF LUCRU (MAXINA),
cara ETA/.Qsd:p/
C VIE)sl/¢4%*]~1) >3 FIE < PR C JTA OF LUCRU.
DATA V/e3323237,,65660¢%3E=1v0l15F23C15E~1+03921" SBHE-29e  TTS171E~2
Lea?es200226=3,0 10 2048E= "¢, 13525602 6-40035147L2E~5+0653675266,
7 a230¢ 1556~60a5CEnTE=T/
XEPS=4BRSLEPS)
H=8=-2A

)
k]

!

s=F{A)
5$=F(R)
Qlid=a 3*H* (S +8S)
C  CL1) £SIE FPRIMUL TEFMEN GIN Taptiul 1,
ThP=i1)
TAB=aBSEHYI*(AS (S )+86S(SS) )25
N7 |
= LENBTL SUPe FTe X 12K PUTEL FI PARAVMSTRU) SA NU DEPASEASCA DIMENS, LUT V,
DI 1 K=1,si2s
H=e58 M
528,
$S=U.
NX=NX #NX
00 2 1=14NXe2
ERA=F( 4+ IoH)
SS=5S+ AP SERAY
2 Sz=S+FkA
(. S ESTE SUMA VALORILCR f4u) PT, PCTe ACI ALE DIVIZIUNII. .
QI )8, 58Q(K) +isS _
€ OlKk+1) ESTE SUMA TRAPEZIFLOR {(PRIMA CCLCANA A TABLOULUL TO,
TABSTAG®,50SSsARS(N)
00 3 JUsj.x
lsKel-)
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3 A(I1=a{Te1)o(2(T41)-00T), V(J}
ERA=.S4(ABS(QIT1)-TOP)+ABS(TDP-TDAF } )
rnA cSTc STMLISUMA CIFSRENTFLOR A 3 ITE&RATi1 SUCLCSivea
TFIKeLToNI) 6O TG & '
S3=eTA=TAB
S=XEPS¥aBSI0(1))
IFI$Se6ToS5) $=§S
IF(ERALLELS) GC TC §
4 TaAP=TCP
TopP=al 1)
1=1
GJ 10 A
3 1=0
IFEXEPS*ARSICII) ) LTLSS) T=1
& TF(ERALTLSS) ERA=SS
IF(abSU3(il1ei€e3S) 12D
ROMAG=C (1)
Re TURN
END

IKATTERLD JUNMLPiLTh MALIONES

UESCRIEREA PROBLFVMEL [N CAZUL MeDIULLT CYCCOLN ESTE FACUTA IN RIVUE 2TUMBIA:
Dr PHYSTOUETZVME 20eNCo 191975, LNDT SE DA ST U AIBLICGRAFIS,

PREZENTUL PPCGRAM ACMITE “XISTENTA UNCR IONE Ncob IGEHE ST CALCULEAZA DCZZLe
INTn~t1d WL AN=SECTTUNE, PNT FI CEL MULT 5 2CNE NEOMUGENE €W SECTIUN. ELIPS o7%
ue FINIRF 4 NECMCOENTITATIT PRIN MATRICEA TARM, FLIPSELF St OAU PRIM £ PUNCTE,

Fixakicw SECTIUNTIT DF CALCULAT SE FACE PE UN SISTeM pe= AXF RECTAMGULARE XLV,
Ll wiPu DCRIMTA,LE PREeSRAT INSA CU CRIGINA IN ZONA PUTERMIC IRADIATA,.

Le MECIH TMACIA
5 INTRULYC P# CART Le ,C(NFPM CU FLAMATLE INDICATE:
1) LADGEN +FCRVAT(£4) "
21 NSURSFJNRELPS NI, YP X, YMN, (FCRUAT(2]2,2FL,1)
NOUKSE=NR, L7 SURSEGNAFLFS=(00”CJ= 1 LACE ESTE ULTIMUL PLAN OF CLLCULAT S8y
DACa NJ eSTZ ULTIMUL PLAN OF CALCIMAT.IN ACELAST JNR,YMXK=CRCCNATE ¥AXIVA A V-
MENIULUL 1IN CARE SE CALCULEAZA LUZE2YYP sOKCUNATA AINIYA A DIMINIULYY CE CalCyt
3) PASAPASY JFLRIAAT(2F4,2) QETEKUA Fle CARF SE CALCULTAZA MCIE. FASX PLATS
FU e SAYJ 2.25 C¥, PASY POATE F] TRICTT,LAP MUGATEY (SF INCEPE CU YmMAX),
) SURSELECCNFRRM (U CiSCRIESEA oL MAT JUCWC SUPSA/CLETLLA,
Ile MFPTY NETMCCEN
S ADMIT 7L MULT 2 SLR,e PAQBLELFE (wAZA CEANTRALA) LU AXA Y ST CFL LT UNA
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CARL FACF JN UAGKI CE 45 GRADE (U ACESTEA [PARALELA PRIMEI BISECTCARf). DACA
N EXISTA SURSS NEPERAL cLA CO OV «SE SCHIMBA INSTRUCTIUNEA [E(I-1) IN IF{I-F},
A34 CU34 N7 APATA "N PRQOGRAM (DFLIMITAT Ct ASTERISCURII,
10 NFUMILEN FUERMAT (ACR)
2) TARME2T .55 oFOCSYAT{ICFSe3)e CiTS 1Q PE CARTELAZULTIMA CONTINC & ES(T™IATE,
3) NSURSEMNRELPS MIJ YPXeYMN « FURMATUI2I2,2FA,10,08 LA MEDIU OMOGEN:DAR ADZLPS
eSTe DiIFFkIT OF ZgZ8C,
4) CAPRTIT ) I=1aNSURSE oF1aM. T(475,0)e SINT CRDONATZLE IN ORIGINA ALE LINIT-
LR PERPENDICULARE R3Z5LNwW CcNTRALE A= FISCAREL SURSELIN PUNCTUL DE INTRIPE
T.o JRGANISMGILINTILE 51 SCUATTYILC v=X+C Sty Y=Cle ORDINCA SA FIE ACEAST (A4 A
SURSct LR ENTRIPUST & ~LATTHL €4nRTLPS ETC,
51 3 PYNCEE TN PLANUL XTY,ZARE CeFINESC € ZLIPSA.C U FORMAT(10FS. 2.
*sec0ondhosspPs reeseessetrianes
~) +NREPLS) S PUNCTELCARS LErINZSC ULYIMA ELIPSA,CY FIRMATI(LINMGS,Z),
ESTE TWDIFERENTA ORCIAEA ELICSZLNR,
SeNErLPY) PASXPASY FORMATIZ2F 4,0V, ANILEG CU MSNIUL TMUGEN,
otukciP3) SHESE NIVARALELA CU SY,CTND =X!ISTA, Gy FORMAT(EF4,1)
etcesrencacsesseseson
F4.ncl PSS enSURSEY ULTI®A SURSA,CUL FORMATEIEFGL L)
(inde 1JALA INTR-UN JOB SF RUZITLVA MAT MULLTS PROBLE 25 (SAU MAI MULTE PLANE FPY.
BCFAST PrOLrMA) SE RFPLTA TRATS DAT LE, ATENTIZ LA LICUL SURSEI NEPARALELF.
SUGRSELE
SEP=DISTANTA FOCUS-PIFLE 1IN ™
AL aT=0FSCHTIDERFA (LATIMC2) CTxPLLTLIN (M
ATL=ERINCEIYED CTMOgLLTIN CM
RULri= Cul-PRCNATFLA PCLARE AL PUHCTLLUT DE INCIDFNTA 4L F*781 CENTRALE CU IR-
Gak i SHL
TeTasuNGHT L DINTPE AXA 'X¢ 51 RA7A CENTRALA (ORIENTATA FCCLS-PIEL®)
ALEA=UNLHTUL OIMTRE RAZA CINTRALA SI NCRMALA LA PIZts IN PUNCTUL DE INCICINTA,
&L &> Asa FEL INCIT 7-aSyp A (SAU IN CREAPTA) RAZE! CENTRALE OC0ZA Skt AMPLIFICA
U EXP(-MaUsL*TANG(ALFA})
PSI=UNGHIUL INTRE X+ ST SUPRLLFATA PJFL11 (ORICARE DINTRE ELE)
TOATE ACESTE MBPIMI S iNTROOIC Pc 0 CARTELA DE FICCARE SURSA,IN CRDINEA:
DFP o ALAT o ACCoPC o FI o TETAWALFAL'ST CU FCRMAT{8F4,1)
(S, UNGHIURTLE SF DAY IN GRADT S-XACESIMALE.
NDIMENS TON TNOZA{4T ) IABSCI211+DATE(I2)4RINDIB) ,SNATS) ,CSAIS) ,SNTI
1 @) CSTEOV.ONF (4D eCSK L) e SNPI4)oCSPEA)CTIL),FTL4),(P(4) FP(&),(FT
2 Ling) s UFT20G)LZSTP LAY SNTPL4) ,SCTI4) e X1 (4)YIL4)9APLUGIG)
JIMENSION PLI1O) LISI MI{E) VMATHIS,8). " M(F,5) EL(5,5),ELAI6)sCAPR
1 Viwd o SURSEL ) L ARMC (4



Y« DECA
N TF{I-%1,

LEMTNTE,
LAR ADZLPS
E LIMT-

INTRAPE
AST Ca A

PLANE PT,

ARALELF

ALE CU IR~

TACICTNTA,
AMPLIFICA

INEA:

FT

PR

111
170

40D

C S~
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COMMGN VDIST(27),VARLE(S), TARMIZT,5)
vala OMDG/'OMOG*/

C=.017452

REAL 120.NEOMG

FUk4aT(84)

IF(NCUYG.EC,OM0G6) €2 T2 1060
VDIST{11=0.

VDISTIZ)=45

VDIST(I)=(=-2

DO 400 123,22

VDIST(23)=22,

4 INTRCOUS ST ACINCIMEA ZEOQ
VDIST(24}=24,

VNISTI25)=2¢6.

¥DISi(27)=30,

c VAKEE, INCEPIND CU B/E(S1 ADINCIMEA ZERL)

LUl

140

1308

1000

1007

500

VARIEl(1)}=£f4,

VARL1E(4)=225,

VARiF(51=400,

RFAU 401,TARM

EORMATI(I0FS,3)

READ 1 eNSURSE. NRELMCJ, YMX, YMN
VvARIE(2)=1CO.

VakTIe(3)=1uk,

VOISTI(2€)=28,
FORMAT(212,2F4e1)

N=N5URSFE

PRINT 1008, N.NREL «MCJsYMXs YMN
FORMATI215,2F1Ce27/)
TFINEOMG.EQ,OMCC) GO TO 5GO0
READ 1000 (CAPRT{I)e1=14N).
FORMAT (10F5.21)

PRINT 1707 (CAPRTIT) o I=1,N}
FORMAT (5Xe " ORDCNATELE S

PRINT &C¢

FORMAT (/7 /! ELIPSELEY//)

C LALCULUL CCTFFe TUTURDOR CSLIPHELOR EL(S S

UuU 1008 NR=1,NPEL
READ 1CCC.P1
PRINT 1036,P1

' V’QF-’.?,
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e T (1040 10F.27)
Sodear w»aTe, 5/76.PTR, O EL IPHA
S0 aa U, iT1e5
x=pli,=7-11
yseliZ2rT)
YMaT<lfeld=drX
VMaTalTec)=hed
V¥ainiTel)=yny
V¥arnfles)=X
VALt ,2)=Y

Vil ctierl=1e

Carin v dL ¢ 2 € DTk, L TLYESe!

G 1004 r=14¢
a0 a0 3 J=l.l
)4AT Rz

Y N Y NN Sael

THtgal."en) JMATS=J1+!

tliMh oens 8 L Cwt Ty KT A

iuGs

Tul -
vus

.}

AM{ied)=v o7 UMAT )

Cate “iAvIAM,S. Dol 470
clatrRp="~Y)2ralnei )7
FLEMA, T -ELAL 7 "B W1
inLC=a

Aea,laelb?; ¥'Sv,  3Y

F il (2F242)

wrRlTril:e?)

FoitdaT (/770007 el T~ /)
wrhiTe(3e3)

FASX Prr™7 F1 o5 SAU .25, A8Y D7LHE vy 727000, 270y)

’

s

D LuuS T=z1.5

|

FOnAXT (/7> Xe TLiMFLL  IFP ALeT 7C R{ i TFT/
wrl1E(1£2)

ST M ) PRI N2 PRI A IS IFL RS IND AL A NS WL UL L I Y TR - A R R A
i Pl ")

ier? e Ke "CRAC - X 0002 1/}
D) &6 1=2),M

FEAD(]1.5) (RIMDIJ) U=, )
Fodmul {2Fig])

DIV LD

K=(1=1)#24V
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| X ¢4
103
| VL3

140%

106
17
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CATE(K )=RIND (™)
WwRITFI3.7) T (FINCII) . 2=1,2)
FURMAT (62X el2eFbalofFCaloF aisFlacoFlal F7ais5%,
SNa{I)=SINMNIRINT(T )eC)
C3A841)=CCSIFENTL)*0)
SNICT) =SINIRI:C(c )¥¢C)
CST i) =CTSUIRI*PT(B)eC)
SNF(T)=SINIQINLIS ()
CSFOL ) =CCSIRINM (2 3400)
SHPLI)=SINISINC(=)eC)
CSPLL I =COS(RINI(=)#C)
CII=s3INLIFINCIS)-2InNDI6) )0
CTCLI=CINT L o T )
CT2=S1MUURINC(=)-FINDL 201 C)
CPEIN=RIND(4)=(T2
[FESHTIT14Ga 1) 1716122,102
Fltil=-1,
GU 15 104
IFCRINC (€ )-Ca0i) ICTeil3e1C3
Fi(li=1,
IFCCT2) 10%.42,1C¢
FPll)==-1.
6O TG 107
FP(ll=1.
CFTLET)I==RINDI4 )*SNT(TJ®*CT ]
CFT2(1)=nINC (0}t CET(])®CT]
CSTPLT )=CST(il»n?
ANTP LA )=aNT(T)em 2,
SOTU)=SNTLTICSTIL)
ATERD)=RIND(»)»CSECL)
Y lI)=RINDI4 )2SNE(T)
azHiNCI2I*RIND(3)
AeMIC(T)=4
SURSEF(2FT-1)=XT(IV=RINCCLJ*CAT LT
SOASL (2« f )Y (7P )=RINCOLI-SNTLT)
P=les(FINCIZ)eTTIND13))
[HlA/7P=2,162) %6549
CensT=0,
Lp=A/P
GO0 7C 10

-
-

v“i.ell}
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9 LWrnSiz), -
Lvtklpla.léz
i I=lAP-1.)/CAD¢] ]
APLUG L )=0.F 63042 740, 36515 -77 =34 CONSI
& C§NTEHUF
Kl x1,036.91=FASK
TABsv (1) =1-%L
dU 16 1=2.K10
15 1adutid=iaosf(I=-))0s1
1FiP3>Xx-0.,49) B81.82,42
Ci T tFI3e®2) (1ABSCUI)oi=lenn)
>3 FORMITL/ /TN, i3.91127)
!, 23
2 wrllcet2,1.) (LABST(1).7=1,%0L])
16 FORMATI//7Y, 13, 181%/)
w0 70 ?)
io 1anSC1R=r
Uu 1S5 T=2ent
19 1aANC1;3)=8A50(]-1)+]
IFLPAS A=, 49) B84,55,85
o WrETE(3e7 ) (1BBSLII)eI=:,K1L)
v FORMAT (//77777iX¢12.9722/)
6L TO 23
o9 MRITE{(3,17) (LABS((i)s"=a,sn1)
17 FoRMAT I/ /7777106136152 27)
73 YP=ydaA
2% XP=ziabk<Cil)
C 3iCla YT, FUNTTELE YPCONCTONT
Mt vy TL=l,37
Il a2l ,
" BULEA DUPe N1, SLFSELT?
tu 31 I=]l.N
CLsxPoCSTPLY JeYFoSCT(T)o~T)(")
C2=2APRSCT{I)eYERNTP(]1)aC02(:)
ELv=(XPESNPIT)-VESCSP( )er ¥ (]))=cF(])
[FIELP-0e035) ¢ 1ecF, i
BB (F{(CI*SIPIII=Ca Sl e {1} riPUIN=Col8) 8le26425
26 EnCaiRPeSNTL1)-Your ST{I)e _SHI))*FTL{])
As{l-1)%pP+]
Lz aMRTOUX (TP =CE)- 2 olyI(1)=C2)922)
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¢l

[ ¢ 37

217

9

71
)

3}

P4

b ]

v

36

1

22
3

- 8] -
Irfad=5ac i) flebleé?
dCa2d(IL)=3
Gt T &)
2=504T (UXP-CIV282e0YF-(2] "2}
OrpaunTeln)
AL L =2e"T P/ CFeaD)

Axl—ue DITEP= gt ZTIRARS (T JE2 DT 4T 24 1%APL. G )0 e T4ET

l“l.-x' 2-2";’.2'
FaLTOR=),

Al o=l eo®lale v 328 Ned g T~ " 3en3Ke(, 207 JoX2 =58 54,20l 3TN,

Bl =FACTOF*ANLOG* 2
on 10 32

1F(a-2e) 21.25423¢
AxX~-la

FACTOR=100.

GO 10 29

X=f-1a

FaCTur=2e

Gu To 25
ALAT=BATEINe]1Y®9, =
Triat21(C-aLAT) 2%,.23,2)
Sa{auMiC/el8T=1,)/Co250vH1
FaLTNR=-0,5

R3z(((0e078108-5+C.000972)<5%0.2303099)28+_..7° 373)"+],

KS=1o-1./RS7 34

Gy 15 26
S2(le~8IMYC/V AT /L, 271
FACTOR®CS"

63 T 3%

PR=2)gS4FLCTARN S C

CH st ¥2 (0,064 1-ALM C-SNA(T1/CSAL]))
IF(ERCY T1a70e72

Re?=0k *4NLOG 2. EF

Gu T 71?

Rrl=Pr.=AN! 77 /COEF
IFIRr{=1CCa) er0as4a’
RF73lule

Cu ab TNV

TriNcOM  BCiMr() €2 T 37

Caledtugr ARIFTD 13 AjyvoLL
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COSLAPKT (D)
XS=5Un3t {251 -1}
YS=SURSF(Z>T)

PARARARE R gy g, XMy Ay Ry RO Ri) 4P A3 B IR RB AR X $3 A&
SUKSA Ly LiINIA PIFLIT NYPA: ALl LA CX Pr LTCUL 1
CING N SXTISTA ACER3TA S0ES2 St vb sCHIMAR 1IN >

TR ~-C) 5710337.2371
PRRKEEEND & XXX RP L FXP R ARERF E IR AR BRI RS RN 2T g W
IFLI =1) 371,43)2,221
Jul XPP=YP-YS
XKPP=(AP=-XSI*{CT-YF )/ XPP+XAS
YPePs{l
GU Tu 3r3
302 XPP=(ICO-YPI®( xF=XQ)4XS*(YP=YS) )/ YP~YS+ X5~ Xp)
YPP=XPP4+(L
305 POSSORTIUXP=XS )23 24 (YP=YS)=*2)
ARIE=ZPS/SORTUIXPP=XS)um2+{ YFP-YS )2 2 ) A » 1 (]
BUCL~ DUPA Nk, ELIPSELOR
07 2648 NE=sleN<FL
TWTrRSFECTARe L LINYEY BS CU =L IPSA
JsNE
IFILABS(AP=-XS)olToel1) GN T 1716
X1=XS
K2=R>
E1=LLlJ-l)vX31El(J.i}
E=cl#n 24 o s Fl 0oz IS LELIJy 2)PRSEXSH24EL( JyS))
IFIE) 2755),200°.,1713
1U13 Y1=(EL+SQRT(Z) I/ (-EBL(Js2) )’
Y2=(EL-SQRTIEY )/ U-CBL(Js2)) "s.
GNTu 317
Jule AL={YP-YS)/{XP~xS)
AC=YP=xP*p}
ARkslo# {TLLJo L #FL {Jez)2AL ) AL
BEBE<t CL(Jal)eQannlvELII,2))+ELIJBIVEL[Js4) > L
Cr=lEL(Js 2 )"REEL(J,y4q)) *BE+ELLJ,5)
UT=B2 «2=6,*ARSCE
THIOT) 27004200 (C, 1018
1uld RapD=SHAeTILY,
Ao ADAY-BI/AR<,S
X2s-(RAD+B)/AR®,5


http://3~l.312.3Cl

c

slu

[
340
341

334
331

3.0
321

350
2000
37

YU

U

-5

21

52

229

wl

24
43

Yi=al*X]14RE

Y2=aL®X24RE
SP1=80RT((XS=X1)s&24({V5-Y])*~_
SPZ=SURTUIXS~A2)e¥2+{YS-Y2 )»7
HISTMN=AMINLISP),SP2)
TESTP=XPuXP+XP+YESEL ( Jo L) +YP-YP*El (Jog b4 XP*ELI Jy33:Y 7
1e5)

IF{TreTP) 342,720 ,:7(

lowigniTk

NIST=PS-DISTMN

Felo /TAR(ARIEsDIST =%, 65

GU Tu 3353

PE FLIPSA

IF(PS-DISTMN) 2237,22C74321
DISTaSORT(X1-X2)¥x241Y1-Y2)%+2)
6L TV 341

EXTERTOR

TF{PS-DISTHMN) 22C07,200)4341
DEST1=PS-DISTMN
DIST2=PS-ANAX1(SP1,5P2)
F=ITAR(BRIE,DiST2)/TAKLARIE,DISTL))>»?,55
REI=FxREZ

COMT INYE

DOZa=REZ+DOLA

10024l 1L )=C024

XPaxP+PASK

1r(INDC) $0,51,81

weITE(3444) (IDOZA(I)s1=1s37),Y¥P
FORMAT (1X43712,F642)

G0 T0 39

WRITE(3e52) YPLUICCZALT)4T=1,37)
FURMAT (1X,Fhe2y21712)

YPzY¢+PASY

TF(YP=YMN} 4)a24424

InDC=-1NDC

TFOINOC) 18442442

(F(1-MCJ) 43,443,111

STOP

END

- T
-

1

[N }

legild
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.
FUNCTION TAR(2.D)
CoMMON VDISTIZ T VARTE(S) . TRRMI21,5)
00 1 1=1,40
TFOVDLISTIT)=D) 1eis?
2 1n=i
Gooii) 3
CoaT INUE
3 0L 9 1=1,"
[FIVSKIE(TI=3) 445,5
% tas|
sy Tu &
« Conh INUE
6 EXPE=(A-VARTE{TA-I))/(VARIE(LA)-VARIE(JA~1}]
Tant=TARM( [ =1, TA=T1 3+ (TAPMCT =i, iA)-TLRI (101, (A=t })rExPR
Ted2=TARMIIC, (A-11¢(TARMIID T ) -T120mUID, IA-1)) YEXYDY
TeR=TARI#(TAR ~TLRL ) (B YD 'STITD- 1)1}/ yBISTIIBI~VBIST(ID-1))
wre TJEN
Fan
EARMPUOY TAT LG bl U TSl )
vt UL RN
i Leudvla™1l7 €93 €53 321 7f. 7 ~:‘, cl

122 oLi fan €13 STT F4e Y. 7iF 0 4To 3%
404 e ¥4 303 260 237 ). lell6lal 2t
teli7 70 S3h 392 84 E25  TEL TAE 1071 271
#35  sd2 STC 837 511 4f4 455 422 4(G 345
deer 2m4 28c 22%1. 16343140271, 014 S£3 5f2

&

Gl Awl B4 PTy Jee 2B €S53 €F €24 H~AF
Sow 2295 S5CT 443 435 221 3E1 245 3C3 274
2414 1a03216Y45)6722 LT 366 SZE £9% 8k2
d2e, Iay TS558 T1d £EhH €52 Lev BC2 R4 537
Shu  sdas &9 «17 304 336 3Cc 2ill. leCE1
leuiliasswla™? =g €%2 921 BdE7 £:2 ¢16 1787
T2 7127 A7) 52 ééq ofl 70 SEL 2. 501

«¢9 .13 271 3371 3(Cs
Wb sillone =9l
~17.911a7 =1,
~ed Je- =l Jat JaU =€aD lheT ~44512,1 =1,P G4

~ce> 1lal -3a 157 ~ef 1507 “011417 =142 13e0



?as Patn
780
‘et 13al
casu-0%

RYVIN

P
Jaid Cek

-4 a

Be

Co™ Lal ot

13e+ Ja2

13a5

V30, U1vallaatl o270, 750,

C1TIRF

100113543 12€,00CLC%5,
3Jde lVe 121345 93,17:,

pOMBEYRIFCILLR RARCZ

(5PA=Sc ),

SUBKGUTINE SPARSE (A, M)

CIT Ukt
OPREST e

HATR,
ctXFC

L FS5Tt UATA

RASZ4CH
UTIA pT.

CU INCICIL

DIMeNSION AT])
IND=1
K=M%M
D 1 1=]eK
1 Ali)=U,
O 5 L=1,%
Realle 2.ENC=6)
2 FuUn4al{215,E15.7)

14JeP

Tril=(M#1-T)a  EaC) €O T 3

]F(J“H+1-J).LE.J) CO T%

A{(J-1)#MeT)=2
6u 16 S
3 PraNT &

IND=~1

9 PRINT 2,10JeR

6 IF{INDe Ca=1) STUF
RETURN
FiND

3

FORMAT [SXe "ELEMENT GEFSIT: V)

CIM SE LAU
1 T ~

FrevaT(zI5e"15e7)4PT,
CZL PTIN Ui
UN cLureNT ARE VALCRPEA UL TIMa,
INTRF

SIMt TRIZEnZA SUBMATRICZA PAT-ATICL MAXINME CU

Ted 51

INTICC GRYCITY

A1)

MAT MLLT:

CunTe UL

ThRopakaL),

[
{.

SUBROUT INE SMTRY(A.MyK,L )
PATFATICE L
MIedleAlZK-T,21~1)

FSTr mATRIC:
Tk OCULS TS

DIAENS TON Af{MaM),

TR

N

TU mLT A

»

LCF



C CGFLG FOLNSESTE RUTINA DOF PRFLZCLVARE & SISTEMELCR LINIARE
REALLI GelG DIN SCIieENTIFIC SURRCLYINE FACKACE(SSP)-[8M,

c
C
C
c

J2=M=L

IF(J4241GTal) J2=L-1

123¥=K

IFlI24]1.6GT.K) I2=x-1

JLMF=L-J2

IF(J(.GToI?’ JL'T=L‘

[1=k=-j2
12=K+12
J2=L+9g2

K2=k*?

L2=1%2

KizK-L

DO 2 J=4LNT.JJ
FLMT=J+KL

TF{ILMTLGTLTZ) TLMT=

DO 1 I=I1.1LMT

- 56 -

i2

1z

AlTeJ)=(AlTJ)+AIK2-T,L2-J))%.5

1 AlK2-1.L2=-0)=A(1,J)
? CONTINUE

RETURN

EnD

SISTEME ALGEBRICE LINIARE COMPLEXE.

SUBRGUTINE COELGI(R,Ay;MyN,EPS, TERR)

PARBAMETRIT N.Nk?PS st

IERR CA IMN CELG CIN SSp

CuU COLFICIOTNTT

K{MeN} SINT TERMENII LTBERI (fCMDLEXI). SOLUTIA <% ABTINE IN v,

ACM«2M) IN OTHMENSION DIN MATNPGM.A (Mo MI= MATRIC- A

SISTEMULU] (COMPLEXAST v PRTIMZLE M CCLUAN:S

DIMENS 1ON RI1).A(1)
M2=MA2

M22=MxM?

Mlzm-]

D0 1 120,M]
M2l s M2 ™y

M211aM21-]
KIsM224M21

KR=K[~1

D0 1 J=24M2,2
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AlKRESI==ATM2T+])
1 A(KI+J)=AIM2124))
CALL GELG(R,A Mz NJEPS,TERR]
Ml=N-1
00 3 1=0,.M1
M2T=m2x]
M211=A214M
N2 Js1.M
J2=2#%1
A{U2-1)1=RIM2T+])
2 ALJ21=RIM2TY+1)
DG 3 J=1.M2
3 RIM2T+J)=AL))
RETURN
eNt)

KUTTNE ASSEMPLER

LVANTAJELE PRINCIPAL: ALE PROGRAMELOR SCRISE IN (LIMBAJUL) ASSTPMBLER,FATA
De CELE NIN (LIMBAJUL) FJORTRAN SINT: VIN® DE CALCUL MAI MIC ST MEMORIE IN-
TERWA MAL MICA, DEZAVANTAJELE: CiFICLLTATEA SCRIERII DI PKCGRAmME ASSEMBLER
S1 OIFERENTELE ACZSTUI LIMBAJ FATA LE LTMBAJELE ANALOAGE DELA ALTE CALCU-
LaTUAREIFZLIX.CLC €TC).

RECOMANGARE.

ESTE AINE CA PROGRAMELE CARE FOLOSESC RUTINELE DE MAI JOS, SA FESPECTE
CONVENTIILE (IBM) CE FOLOSIRE A REGISTRELOR (GENERALE) DE LEGARE:

KEGISTRUL 13 CONTINE ACRESA ARTEI (72 BYVES) DE SALVARE A PROGRAMULUI
CARE CHEAMA: REGe 14 CONTINE ACRESA (LOCUL) INTOARCERIL IN PRGGKAMUL CARE
CHEWMA: PER. 15 CONTINE AURESA GE INCEPERE A EXECUTIEI PRUGRAMULUY CHEMAT:
Rrbe O INTOARCE DIN PRIGRAMUL CHEMAT REJULTATUL (VALUAREA) FUNCTIE] (CACH
ESTE UN SUBPROGRAM FUNCTIE): RZGe 1 VA TPANSMITE PROCRAMULUI CHEMAT ADRE-
S4 LISTET DE PARAMETRI. DACA PRGGRAVPUL CHEMAT ESTE O FUNCTIE DE TIP REAL,
VALIAREA aCFSTFTA VA FI PUSA IN REG, DE VIRGULA MDBILA O.

UNFLE 0iN RUTINZLE PREZENTATE AICI ALTFREAZA UNELE DIN REGISTRELE OF LE-
thnt 31 UNFLE OF VIRGULA MODBILA. DEASEMENEA, NU S-A PREVAZUT POSIBILITATEA
MESaJclOR CU TRACEFACK,

UBSe PENTRU PELANTERIECIN RUTINELE ASSEMBLER SE POATE INTROCUCE INSTR.
tA 15.0115), INAINTEA INSTR. USING #,15,

BIRL IOGRAF 1L
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e TAM SYSTEw/I77 PFINCIPLZS LF CPrRATIEN
2e 2US (ANC TUS) ASSEMCLEZR LANGUACGE
Yo 35 SUPERVIITE -BNLC 1/0 MACRGS
wo LT TUCTION TO IBM CIRECT-ACCFS STCFRGF O0VICTS AND CROGAND-
I-TION METHOCS
>a 1BHM SYSITEM/F3ISO ANT SYSTIMZ277 FPRTRAN TV L2NGUAGE
0e I3M SYSTEM/370 CISX OPERATING SYSTEM
7. BJS SYSTeEM CAONTRCL AND SZRVICF
ve 035 FORTFAN [v PFOGRAMMERSS GLITCE

SuUPKTAAREA INTRYRLPFRILCGR DE EXPCAENT-UNCERFLOW,
i TUND LSECT USAaCEe:s CALL UUTUND
BilR 15,0
* LA 15.001%)
USINC *,15
rALR €0.0
X Q.MAS
PN @
rrR 14
J> OF
MA N ui. x'02000006°

N D)

FAC™ INTRERUPERILF [f FAPCHENT=-UNCIRFLOMW
INni: Y CSFCT  USAGF: CALL TWNUNC
gaLg 5,2
IISING %1%
BALR Q.0
D O0,MASCA
SPm 0
HR 14
usS 3JF
ALSih DC x'02000000!
-NU

INTPERUP ~fLe €L AuNLAYAL-EN
SETAR LSECT USACE: CALL §:3TAZ
*  SbLTAR DA (SUPFRVIJCRULUT) P¢ ARUANC €8 RUTINA ARNDRMAL -7 MO
£ RUTINA ABFNA SA FID INCFFILTA CU STCR (ZCJ IN ASCSEMHLY ).
SAve (14,12)




- 59 - .

8atr 10.0

1LTNG *,10

cXTAM SAVERR, ABEND
STRIT AB.ABIND,SAHVERR
RETUFN (14,12}

oD

INTRERUPFHILE £f PFOTRAMM-(HECK
CALL STy.T *
C SIXIT DA (SUPERVIZORULUIY P2 PCRYT €8 RLTINA PROGRAMY-CHIZK
A=2.E+50%82
A=5,E-5C¥#2
A=),
A=ls/A
STup
END

ICTL 1,79.2.

STXIT CskeCy

SAVE (l4.12)

BALR 104U

USING #,10

FXTRN SAVERR

STXIT PCPCRUT,SAVERR

RFTUKN (14,12)
*  RUTINA PCRUT SUPKIMA EXPONFNT-UNDERFLEW €I LASA CZIL-LALTE oaTe T7U-
® PERID Lliv SEBMA RUTINED JLFTINT,
PCRUT BALR 2,0

USTtiG %43
*  ReFERTREA UNET MARIMT (SAVFKS) DIN BLTA RUTINA CERD URMIT 1AFTLE
# INSTRULTIUNT (ST EXTREN SAVEKRR)
L 4s=AISAVERR)

USING SAVEHRR.4

MVN CODsSAVERR+3

CLl wineld

RivE ALTPC

FXLT PC

ALTPC | 18.=VITLFFINT)

B O(i5)

€Can BC x*'0y



chu

CiTa RULARIT UNL] PRCCRAM

s

NDATr e T LSACC: CALYL CATE(IJeu L)
= i) eSTe O ARIF CE E BYTES
- TodeK CONTIN CaTA 72 INTREGT,C CCMNTIND CATA IN CARACTELRE
SALR 1§.D
USENG %019
SiM C. I.RES
LR 2.1
CE{MRG
MVC C.0Q(1)
L 3.,12¢2)
MvC 0O¢P.3),D
X D.C
vPaCxK BD.DI(2)
Cves 0,0D
L 3.002)
57T 0.013)
PACK O0,De3(2)
cvd 0,0D
L 3.,412)
ST 0,013)
PACK DD,G+512)
v C.0D
L 3,012)
ST 0.0(3)
LM 0,3,REG
B8R 14
RFG 03 &F
J us P
il uS P
C il X'0030610030610030°
b

SUPRI4es s SIGNAREA TFMENRARA A UNITVTATIE LCGICS SYSOOM
RESET CSECT USACES CALL RISCTU'SYSCONT)
BALR 15,0
USING 2,15
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STM 0+2.RES
Lt 1e0101)
LA 2Z2,ReB
MVC 0(3,2).3(1)
R RELEASE (SY5000)
LM 0.2,REG
BR 14
REG DS 3fF
enb

ULTIMUL BYTE OCUPAT DE PRCGRAM (HICCRE DIN HARTA DE LINCARE)
PGMENLD  CSECT USAGE: CALL PGMENDIY)
HALR 15,0
USING *,15
STM 0, 2.,REG
LR 2.1
CEGMRG
L 3,012}
MVC 0(4.31.40(]1)
LM 0.3,RE6C
BR 14
REG D> 4F
END

INCAKCA ST EXECUT2 FAZA xxxxyxXX (LLYIMIT X PGT FI 3LANCURI)

FETCH CSECY USACE: CALL FEYCHI*XX)23xxX')

+ FAZA XXXxXXXXx FSTE IN CORE IMACE LIBRARY (CLB)
L 1.0(1)
FETCH (1)
c Nf)

SFCUNCA EXFCUTIET LUI GETIME

GETIME CSECT USACECYGETIMEL])
A I V-A INTOARCE SEtCUNCA EXFCLTIES tLf CGETIwmE
RalLR 15,0
USING #,15
STM 0,2.REG
L 2.,001)
GET TME RINARY
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5T 1.002)
LN B,2.49r,
ont 14
Rii Js 3F
END

DUCE CARTELE CEPS CARD-FEALER PS PANDZ? (SYSO04), FINA LA /-

Caralp CSECT
dALR 15,0
USING *.1%
LA Z.R(CCB

RC EACP R(CH
WAl T RCC3
™™ 4(21,1
re FOJ
calP 7CCy
AAfT TCLR

n C
S Sl

TR0F Tek
STV Chs LYTIPTLRCCW
~il . CCW /1 fOAREA.312,80
Lin CCB YS004,T((wW
Vel W jelUnNCALR20%.80
e NN 0., 890C

RIS

EISIEET P

PERNIT VA, ~TILi,

aF PT S50RT pPeUIGEUIMY SO TRAN PTe FISIERE PE gomM, )7 p¥el TIF(IME -
ol Taamt NECUNMTLILTZ oLl TI=FLLE-VOLUPT S31 MULTI =y igME-FiLl " )e PENTRU
Ak SE SCCP oXTISTA Teel FalTLTITaTI:
ia LRICE FPERATIE PUSi-ULL: PRIN INSTR, 7/ MTC see LA NEVIL UE Ji3-
tawTealeS PreTl FACE ST 170 fCATRAMN CL INSTRUCTIUNE A
LAILL FSR/FSE/ASA/PESF/WIM /- S/REM/RUNTITIDSRN)
Poimnwi TRUL JCSAN ([AT2 5T REFIRENCE Ny"egn) PORATE 1 Nk, INTEEG
3l Vamn IABTLA I'TRFAGA CF LUNCIM® £, CFCI St FACF ASIGNERZAS
r/ ASSCN SYSNNN.x'23Mm¢
e NNN=JCS5AN-2 51 M0 <3¥ 1
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isSe kv CPERATIZ FSR/PSROINREGISTRAPEL ENC-OF-FILE (TAPL_-PARK
Sai) TR) CONTEAZA (A INREGISTRART CE C&PASLT/DEW WSAT, CPESATI® FSE/
nsfE PIZITICNFAZA FANCA CUPA PRIMyL TM CARE URMEAZA/PRETZOC (Falr ©:
LuCL Mfe CHRE S: AFLA INATNTE Dc CFRERATIC),

:inSe CU CPERGTIA KUN ST PLEATE OFFLLLRA (IN ACEASI ZXECUTIE) UN FI-
STch MGLTIVILM. S vA CBki OPFIATCRULLT (INAINTEA LUI CALL RUANC(D®
Sa)) RANDA DF CICATAT, ACEST LUCAL SF POATE FACE CU SECYENTa:

wWRTIE(1S,. 1)
1 FURNBTIIX."LA -URMATIASEA CISCARCARE A Lis 200/281 MTHTATY n2*-
I CA x')
I¥. >c OCATE CITI TRICc INIeGISTRA9Z (MAY WICA DE 32K BYTLS) Cu
LaLl ROTPFY(B,N.ICSRN)
L o=anlA DI MUMCSTE 44 CALE ST ALLCE INGEGISTRAFZA
= Nrue CF HYTES AL I%F TG, (INTLSS CF RETPBY (A XFZULTBTILCIAD S-
CITESTE Un Tw{SnND-OF-FILE)., N €STL MEGATIV,
Tisriv= ACSLST SEMNIFICAYIE CA MAI SUS
CiTIRELX U O0TPEY AU FACE IN PLLS NiCi-Z ALTA MTSCARE (CITESTT In-
reni3Tma2Fs URMATCARE ST LASA BahCs [YFTILT DUPA FA}.
111a ac PHATE SCFIE ORICE INREGISTHECE. (M4l [raA DE 32K 3YTES) Cu:
LALL #RTPBY({A,NsILSRN)
A= arlf DIN MEMOSIT GIN CBR. SE 2L INFCFMATIFLE CE SCTS P2 Fov,
Nz NKe OF BYTES Af INKFGISTRARIIIPEIMITI M DIN A)
[.3SKN= ACEAST SEMNIFICATIE €2 M&l st€
wASe TM St POATE SCRIE CU UPERAT,2 »TV DILA
Ub5, REBMINTIM (& PRPIMA LITING/SCilekE CU INSTR, FORTRAN ASUFRA L-
wi FISICR PE BANDB,VA REBBINA INAINTF DE A CITI/5CRICe FCLCSIND
ACFAST UNITATZ LCCTCACACTLASE TUSRNY FT, TOATE FISISRELE DEPE © BaN-
1iA.SE EVITA REBUBINAREA LA PRTMY OFERATIE PE UN NOUJ FISIER.

CSECT USAGE:CALL PUNITSRN) ,[(SAN=INTEGEQ®4
BALR 15.0 C6Ca HU s+ RESPECTA REGULA REGe NE LEGARE

USTLG *415

L 1,0(0,1)
t 1+0(N.]3)
S l,=F03?
51C l.FCCP+7
v XCP FCCB

Y] 14

LTOFG

FCUD CCh SYS000,FC(CH



rlLw

rSH

O~
r(Cm]

al™

+0(n?
FCCw2

FSF

FCCal
FCCh)

ASF

Cu

LHFCT
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1e1+32,1}

LCSACE: (ALL FRRICSANDILOSER=INTIG P &

USING »,1°<

L

t.uhn

CSECT
UsiI NG

STC
tXCo

LTORC
.
ccw

LSECT
USING

CscrY
USING

telliel)
1.007.1)
V,zF130
1.FCCBY >
FOCw1

1%

SYS000.FICH!
55.1.32.1

USAGE CALL WYM( .SEN) «DSEA=T TERE S
s, 1%
1.0(%.1:
l'\r'}.l,
le=Fr2°
1.F(CFz+”
FCCre
14

SYSO00.FC( W2
31e1.32.1

USACLECALL FSFINSRY ) TSFA=IATLEGER,
2,1%
10¢2+))
103470 1)
Le=Fe e
1.FCC-3+7
fgeoa!
16

SYSQ00.FC oMz
€3s1e32,1

USACTIC20L RSFUTSRA ) oL SPASINTERGED
#9165
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t 13874 1)
v 1¢082,1)
5 JesFr2*

>TL 1.FCCP&eT
cXC® FCCes

AR 14
LICE
HCne «CR SYSL  ZWFCChe
FClhe Cu $Telezs0l
LAY CSECTY USLGESCLLL BSHICZSAIND L LEAP = INT L "
USING ¢.1%
(1 1.013.1)
L 1.002,1)
> 1e=F0 20

STC 1.,FCCOS5+?
CACP FLCAS
fn 14
LIOC
r(CnS Lo SYSD.C FCCwE
FCLmy CCw 39¢1ez201

Recd CSFECT USACEZ(RLL REWICSRA D OERMIRTTGIR™

. Kecw POZLTILAFAZA TN FATA Tv-yLys LIN CAFLL o NeiIoFARE I FACT
» A0C ALTCEVASINCTHERFRT [N C° mu™ehl £ CAT,. C(UMAIDA
USING %,15

L 1s9€(7,1)
) 1e0€%e1)
» loxfFe 2

5T 1eFCCPRE 4T
cXLP FCCP:

BR 14
LTIGRG

W Ty LB SYSON_ o0~

FL( wmo [ Telel2,1

res CANECT  USAGESCALL SRGIISRND ,“SKAaIAT G0 ag
USIAG #,16
1 1.0¢% 1)

L lev(l,el)



s Lezfeat
STC  14FCCRI47
EXCP FCCR7

BR 14

LTGRG

FCCRT CCh sYSJFTcFCCH7
FI;C_N-' (o 23,1¢3241
END

WhTPBY  CSECT  USACE: CALL wRTPEVIL,NJCSRN)
# SCKIE DIN MEMORIA PRINCIPALA PE #ANDA MAGNFTICA (SYSOSENDSRA="=~{)
* 4 sARIE 1N VMEMORIA PRINCIPALA, N= NRGBYT™S CIN A LE SCGS, DSRN=CATA
¥ SET REFe NUMBLR (FCRTRAN)

AALR 15,0

USING *,15

MVC WRCCW#113)e1(1) ACCR OF A: CCW

L Ge8(2,1)  ACDR OF D33N : PO

L 1441041}

MVC WRCCW+612):201) N : CCW

LR 1.0

L 1,0(Ce14

S 1,TRETI

STC 1+WRCCH4+T

LA 1,wRCCP

EXCP (1)

WATT (1)

8R 14

CNOP 0.4
wKCCR CCE SYSONN,wR((w
TREY ne Fear
WRCCwW CCw Leledsl

ENC

RUTPRY LoECT USAGE: CALL ROTPRY(A¢M,DSRN)
# LITESTE UTPE RANCA MLCNETICA (SYSDSRA) IN MEMORIFR

» ReAD THE FOLOWING PHYSICAL RECCRD CN TAPE

, ~ a s aecort RIS IN MAIA STCRAGE

. N=NUMBER CF AYTLS IN ReCOFD folTo 32K) JLUUTPUT PARAMETER
* Az NFGATIVE FOR 4 TAPE MARK

* OSPR=LATA SET REFFRPINCE NUMRER(FOKRTRANINTFNRP=4)



BALR 1540

USING #,15

MVYC RDCCH+1(2),1(1)
L 0,6(0+1)

L 146800.1)

L 1.00001)

S 1.TRE]

STC 1,RDCCB+7

LA 1.RDCCE

FXCE (1)
uAlt (1)
LR 1eC
LH C.RDCCB
tCR G0
™™ FOCCB+44 ]
RO REY
LH GeRDCCWEE
Rel ST 2eCl0e1)
B8R 14
CNOP 0.4
RCCCR CCh  SYSNNZ,RDECW
TREI DC F30
RUCCwW CCW  2,1.432437747
END
F15TERE

(ibye RUTINELF PREZENTATE MA] JCS PEFNMITSLUCRUL CY FISILRE PE DISC FARA LTILT-
7LR:-A PRIGRAVELOR Pi PREFCRMARC,PRELLCRARI DF NRICE FZL. ISERIE,ACCES DVRECT,
FISIER CCMBINATA CU PUNTRE LA ZT £7C.) SI IN TIMP Dz RULARF MAL WMIf,

1IN sLHIMo SCRIEREA FRCGRAMELOR CE LLCRU (CHIAFR SI IN FOPTRAN) ESTt MAl GRFA,
NEWFLE :

CREanc Ut

CS5FUT - USAEE: CALL NEWFLC

» LEwFLE CREIAZS FISIERUL CFILE CIC-UL,EXTERT-URL S wiTLMTIF NI}

SKCOMW

SALT

BALR 15,0

USING #,15

UPEN DFILE

MVC SKCCwo2T4),SALT
BR 14>

OC X'QTFOFI1E

{MOND SI MULTI-ExTENT) PE CISCUK] MAGANETICE,



. UFILE OTEPH TYPHFLEsQUTPUT,CCWADDRSSKCCW,DEVICE=2314 MCUNTED=ALL
€l

w“RITED LSy usacfz CALL WHITEC(ANB.NC NP ,NR,NTEST!}
> wRITc) SCRIE INRECISTRARY NOTI 0™ FISIERLL CHILG,
4 e5TF aRIA CIM MpMUORIE DIN,CAR: St SCCT Ko BYTES PE CILINCRUL NC,
PiSTA NP ST INREGISTRAREA NP, NTESTY INTCARCE VALORILE: NR, UE BYTES
SERIST <0 PT, N3 MEPIZ2ITIV SI -1 PY, NP GRESIT
NG SAU/ST KNP GRESIT (ANCFLLAZA JdB-LL

bALR 15,0

USING #,15

STM 1,3,REG

L 2,8(0.1)

MVC €C,2(2) NC:CC

MVC 0.,2(2) NC:C

L 2.1200,1)

MVC HHe 2(2) NH:IHR

MVL He21(2) NH:H

L 2+16(0,1)

L 2+0t0.2)

STC 2.RL  NF:HL

RCTR 2,0

STC 2R NR=1:R

L 2.4(0,1)

L 3.,010.,2)

LA 0,0

LIR 3.3

BNP RET

S 3,00 MAX

RP REY

A 3,CLMAX

STH 3,0L NEsCL

L 0,0(0.1)

LA 1+81Ce2)

oTH 1.,WwRDATA6 eeNRICLH

ta 2,REC

MVCL 240  A3J/C AREA

OPEN DFILE

MVC DFILE+6(2),0E1LE+30C SYSOON:(CHW

MYC A®2(4),S5ALT

*# w @

]



ReT

Sald
DFLE
SKCOW

wWKRDATA

ODLMAX
SEEN
cc
HH

R

REG

¥i
Al
Ot
REC

UPOLU

- 69 =
LA 1.DFILE
EXCP (1)
NaIT (1)
LH 0.0L
SH O.CFILE
TM DFILE+3,8 NO RECIRD FSUND TEST
82 RET
SR 0,0
BCTR 0.0
L 1.REG
L 2+2000.1)
ST 0410(0.2)
LM 2.3,REG*+4
BR 14
0C X'4T7FOF084"
DTFPH TYPEFLE=INPYT,CCWACOR=SKCCW DEVICES23 149 MOUNTED =ALL
CCW ToSEEK.£446
CCW 49,CCe64e5 SEARCH PE ID~LL INREGe PRECEDENTE
LCW -9.%-8,0,0
CCW 294C.0.0 WRITE COUNT.KEY & CATA
LTORE
0C F'7800°
DC- H'O*
DS\ H
DS H
0s C
NS 3F
2S H
OS H
ns ¢
wC x*Qo0°*
Ly W
NS 7800C
END

CSECT USAGE: CALL 'JPDO(A,N,ACoAHsARNTEST)

» UPDD ACTUALIZEAZA (LPCATE) INREGISTRARI VECHI IN FISIERUL CFILE,

4 & 4

N SNRe DE BYTZS OIN A DE SCOZ PE CISC (N SA NU INTRFACA ¥ZCHEA
INREGISTRARE, NTEST ARATA CI1TI sYTES AL FOST SCJSI,
CELELALTE INREG. CFPE PISTA SINT LASATE INTACTE
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» NC=U=199NH== ]9, NK¥=|-7(
BALR 15,0
USING #.15
STM 1,2,REG
MVC WRCCW+1(3),1(1) ACER CF & : Ciw
L 2,800,
Mve CC,2(2) NC:CC -
L 2+12(0.1)
MVE HH,212) NF3FE
L 2:16(041)
MvL Re3(2) NR R
L 2,41041)
SR 0,0
L 1.0(0,2)
LTR 1,1
8NP KET
A MJ/C WRCCwW4e(2),2(2) N:CCw
OrEN DFILE
MVeL OFJLE £12).0F3LE+3D
MV A+6(41,S2LT
ta 1.,DFILE
FAalP (1)
waAlT (1)
5k 0.0
oCTR G.0
TM DFILF+3-8
80 RET RCH PE NU RECURL FCUMN
LH O,WRCCw+é
SH O.OFILE
e T L 1.REG
L 2,2019,1)
5T 0+5(042) NRGHYTES SCRISTSNTCST

L 7+REGHS
AR 14
496 bs 2¢
DFILF DTEPH TYPEFLE- INPQT,(WADDR=SKCCW.QEVICE=23144MOUNTED=LLL
SEEK 0C H'0’ g
cc NS H
HH us o

R ns ¢



-Nn -

SKCOwW Cln ToSEEK.G4-6 STiK PE BRLCHH
CCW 49.€C.664.5 SEBRCH Fc IC-UL INR:Ge CITIT-
CCo B¢*=340.C

®WRCCW Ciw S.C.0 O WRITE DATA
LTURG

SaLtT Di X'47FOFO58°*
ENU

READD LSECT USACE: (ALL RFACTCIALANC AR AR NTEST)

*  KEAUD CaTESTE O INREGISTRARD DIN FISIERUL PFILE
*  £= ARIA CIM VEMORTE IN CARE SE ACLCE INREGISTFAR=A,
» Nz NRe UF BYTES CIN INREGe PE CARE VFEP SA-1 CITIM
= Ni=wxe CILINCRULUT CU INRZGS{NC=0 FT. PRINMUL)
» NH=nvae CAPULUT DF MCCESIMNH=0 PT. PFRIMUL)
»  Nk=\de LE F2DINT AL INRSGL P& PISTAIAL IN FISI%P)
BALR 15,0
USIN, *,15
STM 1,2,REG
L 2+3(0.1)
MvE ((,212) NC:CC
L 241200611
MVC HHe2(2)  NH:HH
L 2.1610.1)
MVC R.3(2) NR 2v
MV(. RDCCW+1(3).1L0) LcLp
L 2¢400¢12) appR OF N
SR 0.0
L 1.0(0.2)
LTR 1.1
8NP RET
a4 MVC ROCCW+6(2)¢2(2)  N3(Cw
OPEN DFILE
MVC OFILE+6(2),DFILE+30
MVC A+6(4),SALT
LA 1.DFILE
EXCP (1)
WAIT (1)
SR 0.0
6CTR 0,0
TM OFILE+3,8

F £ :CCh»

(@]

2



ReT

RFG
OFILE
SEEX
cc
HH

SKL(W

ROCCW

SalT

GET(PL

- 72 -
80 RZT PCH FE ND PZCOURL FULAC
LW 0,ADCCU+6
$1» O.DFILF
L 1.REG
L 2.2010.1)
ST 06.00(0.2) MNRBYT:S CITLYTNTEST
L 2.REG+4
AR 14
0SS 2R
DTFPH TYPEFLE=INPUT.CLwADDR=SKCCW,DEVI(E=2319+MOUNTED=ALL
DC H'O*
D> H
0OS H
s €
CLW T.SEER, 6446 SEFX BRUCHE
CCw &9,CC,64,5 SEARCKH CCHEROFC T0-UL INRES, CITITE
LCA B¢+-0.0.0 TRANSFeR TN CRAMNZL
CCW 6+0.0.0 READ CATA
LTORG
DC Xx*47FQFD5E?
END

CSECT USACFE: C8LL GETCPCINC AL ,AR,ANEL)

* GETCPL CITLSTE INRECISTRAFTA Lt CAFACITATE A& PISTZI

» CITFASTE MRy CF AYTES LIPSRT (MDL) FPE CILINCRUL NCy PISTA NMH SI
e

¢ ITdREGe cAISTENTe F™ BiSTA (Ng)

BALR 15.C

USING #*,15

STM 1.2.,P%6

L ¢.0(041)

MVl C.c(?) NC:C
L 254(0.1)

MVC Hec () LY 0
Mv] R,C

IP:N DFILE

MVC CFILG+612),0FILE+30
dVL B+41%).SALT
ta 1.0FILE

CXCP (1)

WALT (})



t 1+REE

L 2.8(0.1)

SR G.0

ST Q,0{C.2)

MVC 3{1.2).R0 fU:NR
L 2,1210.,1)

ST Q,0(0+2)

MVC 2{2,21.N8 NB:INBL

L 2.,REG+s
BR 14
RBG DS 2F
SALT DL X'47FOFO3R"
OFILE DTFPH TYPEFLE=TAPUT ,CCHADDR=RPSK «LFEVICE=3314,MOUNTEE =ALL
RWSK CCW T+Bebb.é

CCw 49,C. 64,5 StARCH i€ £(C.

LCw 8,%-8,0.0

CCW §+CL.O.8 REAC R) CATA ARcs

UL H'OD?

s

us

0s
L s
HD 0s
Rl{ 0s
NB 0s CL3

END

O I O

GO T X 00X X

PyUTCPC CSECY USACE: CALL PUTCPCINC AHRABL)
* PUTCPC ACTUALIZEAZA INREGISTRARFA Ci CAPACITATE
- SCRIE INREGCe DE CAPACITATE INR=NR, CE INRLG, EXISTENTT SI NWL=NF.{
- DE BYTES NEFOLOSITI) PE CILINCRUL Ao PISTA (CAFUL) NH
BALR 15,0
USING #*,15
ST 2.REG
L 2.01(0.1)
MVC CC,2(2) NC:CC
MVE CL,212) NC:CL
L 2+4(C01)
MVC HWe212) NH:HH
MVC HD,212) NH:HC
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L 2.8(0.1)
nve RUL3I(2) MR ZRU
L 2.,12(0,1)
NnVC NB.2(2) REL :NR
DPEN DFILE
MVC BFILE*6(2).DFILE+30
MYC A+ 14),SALT

LA 1.0FILE
ceXCP (1)
WAIT (1)
L 2.REG
B2 14
saLt NC X*ATFOc@S4"®
DFILE OTFPH TYPEFLE= INPUT.CCWADDR=WSK oD VICE=2714 ,MCUNTED=ALL
88 GG *0*
(44 DS M
HH DS W
0C x*00°
usK CCW T.80,64,6
CCw 49.CC.664.5 SEARCH ID EO
CCy 8,%-3,0.0
CCu $.CL.0.8 WRITE CATA
LTORG
REG DS F
(&} 0S H
HD pS M
ay 0s C
N8 0s CL2
0C x°'g0°
END

FOLOSJREA RUT INELOR NEWPLE,WRITED.READD,UPDD,GETPC ST PUTCPC.

OINENS IOR &Ki12000),802000)
CALL NEWFLE
Lil)s]
L(1250)=1250
500041578 BYTES/PISTA(CAPACITATEA STANCARD)
CAL. VRITED(L,5000,041,1.NTEST)
bilde=)
Li494)=-2



o
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CALL WRITED{L+1978:041+2,NTEST)
S CITc3C Cele Drus INKe GISTwarl
CALL READD(K.83000+041+1.NTEST)
PRINT 1.ntsst.x|1).x(12505
1 FORMAT(415)
Call READD(K.2000¢041+2+NTEST)
PRINT 1.«%557.1(1).:(414)
St ACTUALTZEAZA C INREGISTRARE VECHE
1=-5%
CALL UPDDPl1.4.0,1.1.NTEST)
PRINT 1.NTEST
Sk CITESC PRIMI] Zz0C RYTES Al INRSCe PPECEULNT-
CALL READDB(K+200,0+1,1.NTEST)
PRINT 1oNTESToK{1),x(2)
CITEST£«SCRIE SI IAR CITESTE INREGe Df CAPACITATT{CILaD,P157TA 1)
CALL GETCPCLOs3.NR-NBL)
PRINT 1,MR,NBL
chil PUTCPCIO,342,0)
CALL GETCPCIDs3oNR/NBL)
PRINT 1,NR,NBL
DEPASIREA (CU MAX, 5C6 A) CAPACITATII STANUARI(T294)
CALL NRITED(L+7800,CoPs1¢NTEST)
PRINT 1,NTEST
CITIREA INREG. PRECEDENTE AR CANCELA JCB-LL
INCFRCAM O INREG, MAI SCURTA[CU 2C EYIES)
N=NTEST-20
1sN/ &
Lild==9
Lilda=1
CALL WRITEDPIL M oCoBsloNTEST
CACA N=NTFST,INREG., FACUTA “5TE BLAA
IFiNNELNTESYY €O TO 2
CALL READD(K¢9000+0,8,1sNTEST)
PRINT 1.NTEST.KI1),KLI)
UTEILIZAax] GRESITE ALE RUTINELCR
2 CALL WRITED(1+0+0¢1¢)NTEST)
PRINT 1,NTEST
CALL WRITEDO(Te=1¢001eloNTEST)
PRINT 1,NTEST
CALL WRITED(T+4¢009,90.NTEST)


http://CETCPCI0a3.NR.NSI
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PRINT 1.NTEST
Call WRITED(I,3CCC,CoSeleNTE3T)
PhlreT JoNIEST
CALL YPDOIJeNe "elaleNTFST)
PRINT 1.NVEST
Catl UPDDCTo-14CelelorATEIT)
PRINT 1.NTEST
Catl UPDD(leb4e+10SC2TFST)
PrINT 1 NTEST
CALL READD(I.CsColelenTOST)
PRINT 1 .NTEST
Cotl READPD(lo-1eTalelyNT=ST)
PRINT LNTEST
Cutl READDIIs2To1+5CeNTcST)
PrINT 1.NTEST

. NC SAU NP CRIFSITUOIN AFAFA CXTERT-L2ILCC) CAnr=LE&20 JOB-UL
slIge
END

g

77/ LoLTYF NSD(4)

J/ EXEL LNRECT

77 idol DEILE'MILTTI-FXY, AT FIL=%,]1,08

£/ txir et S5YS0CLleswslel

F7 ATV evwelal

17 ATENE secelel

77 vXir 3T ceeetan

1/ =Xck

CiTlhES PRIMZ] jhacGISTRA2T OEPE PRIMA PISTA A FiECARU£*Pi}}RDﬂU
Dby FISTEUL SYSLAK ST TiPARIQEA LA IFPRIMANTA,
/1 WPTION LINK
7/ cxe C FFORTRAN
TOGICAL L#117234)
C CREskeAd FISTERULUT SYSINK IN yT3C (LIMXECITORUL L~A STERS!
Tai L NEWFLE
€) L NC=58,09
00 1 Np=j,l]
NHC 7 vpt=~1
0N 1 NR=2),)
CALL REAOCILINNCoNNC o NR,NTEST)



http://rX.cC
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I PRINT 2,0CNHC MR .M. (LLT).I=),N)
2 FIRMAT(IXeI3elXellolXel2elXaibeidel]ln]/€1X,1322101
>Tap
END
/%
/7 FxeC LAARIDT
77/ Dol DFILE,*SYSTEY LIMK FILE X*,0
17 cXTENT SYSLAK oq6e
17/ eXEC

CalCul MATRICIAL

UBSe RUTINELF CF URMEAZA SINT PERFECT CCWPATIBILE Cy CELE CIN SSP,

* SUBRIJUTINE lqg

* CCMPUTE A vcCTOR SUBSCRIPT FOR AN ELEMENT IN A MATRIX CF

> SPECIFICC STORACGE MODE

* USACF [FORTRAND: LOCETIsJeIRANM,PE)

* I - ROW NUMBER OF ELEMENT

» J = COLUMN AUMEBER OF ELEMEMY

» IR -~ RESULTANT VECTOR SULBSCRIPY

* N - NUMBZR CF ROWS IN MATRIX

» P - AUMBER CF CCLUMNS IN MATRIX

. MS -~ CONF CIGIT NUMBER FOR STGRAGE MCCE CF MATRIX

. 0 - GENERAL

* 1 - SYMMETRIC

» 2 - CIAGCNAL

» MS=0 SPPS(RIPT IS COPPUTEC FCR A MATRIX WITH Mol ELEMENTS
¥ IN STORAGE(GENERAL MaTR1IX)

- MS=1 SUBSCRIPT IS CUGMPUTEL FOR A MATRIX WITH N#(N+¢]1)/2

* ELEMENTS IR STQRAGESUPPER TRIANGLE OF SYMMETRIC

L MATRIX)oIF ELEMENT 1S IN LONER TRIANGULAR PCORTICN,

* SURSCRIPT IS CURRESPCNCING ELEMENT IN UPPER TRIANGLE,
» MS=2 SURSCRIPT 1S COMPUTED FCR A MATRIX WITH N SLEMENTS [N
® STORACGE (OIAGONAL ELEMENTS OF DIAGONAL MATRIX),

] IF ThE ELEMENT IS NOT CN DIAGONAL!I THEREFORE NCT IN
* STORAEE),IR IS SET TC IERC,

LOC CSECT USACE: CALL LOColfoeJoIPeN,N NS)

] LOC ALTERS GENERAL REGISTERS RC,R1 ANC R1S

USING #.R15



LR RO.R14  RETURN APOR:RO

R14,20(0.R1)

R14,0(0.R1¢4)

R14,=F' ] MC-1:CC,R14
BNM  SMDG BRANCH TO SYMM/CILG MA - wIX
L R1S.4(0.K1)
L R15,0(0.,R15)

AR R1S.R14  J-1:R15

L RP16.12(0,R]) ADCR uf N:Rlé
“ R14.,0€(0,A14) N?J-11:R]E

L R14,0(0sR]1) ACCR JF I:R14
A R15,010.R14) [enld~-1)2R]E
L R1.8(0.,R1) ACDR (F IR:R}
ST R1S+010.R}) 1P

LR K14,R0
81 R1i4
SMDG A2 Sm ERANCH FOR SYMMETRIC PATRIX

LR 14,80 RETURN ADLR :R14

L R15+,4(0+R1)

L RO,0(0,R1S) J:RC

L R1%.0(0.R1) ° AODDR GF I:R1%
cL RO.0(0,R15) J-1:CC

L R1.8€(0.,R1) ADDR CF IR:R1
La R15.0

ST R15,0(0.R}) o: IR

ANE o{o.R14)

ST RO.0{0.R1) J:IR

BR R1s
LY | 3Tk R2,R3,REG SAVE R2.R:
LR R 14.R0 RETURN ACLR:R14
L R2:4(0.R1)
L R2+0{CeR2) JiR2
L R3,010.R1)
L R3.,0(0.R3) 1tR3
CLR R2.,R3 J=1:CC
L RF1+8(0.R1) AQOR CF IR:R1
BL 1] ] ERANCH FOR ELEMENY UNDER THE CTAGCNAL
AR ROJR3 1:R0
LR R34R2

8CTR R3,RO J=1:R3


http://Al4.0fQ.RHl
http://R14.0f0.Rli
http://Rl5.Of0.R14
http://ftl5.OtO.Rl
http://R15.4t0.Rll
http://Rl9.0t0.Rll
http://R19.Of0.RD
http://R2.0fC.R2

ubd

REG
Ll
"1
L ¥4
a3
R13
R14
&15

4 4 4 # 24 4 & 4 & 6 @ @& & @0 0

Lk
SkL
AR
ST

L ]

-

4R
aCt
1§
La

SRL
AR
sT
LN
AR

ud

£QU

E 3+ H
()
cou
ECU
c0u
o
End

R2.R2
R3,1
SZ,R)D

= 79 -

J0—-13/2:KR:

R2.,G(C.R1) letgd=1)1/2:1R

©2.22,R88

R14
R3, 544
RO.R2

I~1:903
JIRQ

R2.1(0.R3) T2

Rz.82
R3.1
R3.R0

Iti—-1):1’2

J+i(I-1)/2:R3

R3,0(0.R1) IR
R2,R3.REC

Ris
F

Z
o
1
2
3
13

14
15

SUPROUT INE GPPRC

PULTIPLY Twd CENERAL PATRICES TC FORM A RESULTANT GUNEFRAL

BATRIX

USACE (FORTREN)I: CALL GMPROISB,R,N,P,L)
A - NAME OF FIRST INPUT MATRIX
8 = MAME OF SECOND INPUT PRTRIX

~ X ? »

~ NAMS CF CLTPUT MATRIX

- NUMBER CF ROWS IN A ANC R

- NMUMBER CF COLUMNS IN & AND ROFS INB
- NUMBER CF CCLUMNS IN B ANC R

ALL MATRICES MUST BE STOREL AS CEMERAL MATRICES

MATRIX R CANNOT BE IN THE SAME LOCATION aS MATRICTS A re #
NUMBER OF CCLUMNS OF MATRIX A PLST BE EQUAL TC hure”2 CH
RONS OF MATRIX &

THE m RY L

MATRIX R O[S PREPLLTIFPLIED BY THS N Ry ¥ wMATFIX &


http://s3.RO
http://R2.lfO.P3l
http://R2.R3.REt

x BNC THE RZSULT IS STORED IN ThHe N BY L MATRIX R
LHMPRED CSeCT USAGE:CALL GMPRE, {AgF RoyMyM L)
» LMPRC ALTERS GENDrmAL RFGASTERS RC AND F1

USIAG =,R15

SavE  {2.10)

L Fe+0L0.+-1) ADLR CF A k2

L F2e4(0ex1) ALDP CF B :R2

L R%2.,8(0,R1) ADPR CF R R4

L RS412(04RY)

‘ P0.C(D.k5) N k(.

i R7¢16(04K1)

L R7.08{0,R7)

alt B7.2

MR R6«RO

8CT R7.*+4 4¥N-1 : 7]

LR R6.RO

StL Kbe2 AN 2

L R9,20(0,K1)

. R9+0(0,FR9)

MK R&¢+R6

BCT RO¢*+4 4N = 12R5

LR R8.R6 4N : R3

SUR FO.FO

LA R7.0(R2.R7) Allel)e4hr=-]:R?7

LA k9.0(R4&,R9) R{leldtaNL-1:2RES
MATK LR R1,R3 REG, FOR 8:r]

LR RS.Re R:Ge FIIR R w9
wOw LR 10,02 REGe F!}% A :R1C

LER F2.F0 Q0 : F;
ELMT LE F4+0(0,R10) All,J)

ME F4e0(0sR1)  BlJsK)

AER F2,F4

LA fl.4(0,R1)

BXLE RIORE.,ELMT

STE F2.010.R%) RII.K)

BXLE RS.R8,ROW

LA R2.410.R2)

LA Ra4(0,R4)

LA R7T+4(0.R7, A{lel )egNM-1:RT

LA R9,4{0,R9) R(Te1)eeNL-1]1:RS



RCT k0. MATR
RETURN (2,10)

FO EQU 0
r? EQU 2
Feo c0u 4
RN £0u o]
K1 EQuU 1
&2 rCu 2
R 3 QU 3
MG £QU 4
RS eQuU 5
Ro FQuU 6
R7 cOu 7
RS =JU B
9 eCu 9
k10 cwl) 10
k15 Fou 15
=NC
MPRU LSECT USACFSCALL MPROs(AJE JReNyMo MSA,MSB,L )
; MPRO BLTERS NI CENFRAL ROUCISTERS
» MULTIPLY Tal MATRICES TD FCFRM & REZULTANT MATHIX. 8,8,R,
. NeM AND L AS IN GMPRDe M3A=C FCR A GENSPAL MATKIX,1 FOF &
* SIMMETRICs 2 FOR A DIAGONAL. wEB SAMIT AS MSA,BUT FCR 8.
x FUR GENSRAL MATRICES.GMPRD IS EETTER THAN MPKD

USING #,R12
SAVE  (14,12)
LR R12,R15 LOAL BASE REC

L R8,20(0,R1)

L R5,0(0,R5) MSA RS

L Rée24(.,R1)

L R6s0(0+R6) MSB:RS

LA R7+0(RS.KH) MSAEMSBIRT

L R10¢4 4:R1C

L R¢s0(0,R1) ADDR OF A(1,1):R2
L F3,4(0+R1) ADPDR OF B(1s1):R3
L R4,8(0.R1) APLCR OF K(141):R4
L F11¢12(04R}}

L R11,0(0.,R11)

St R11eN Nel
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StL R11.2
acy kKllo%04 4N~1:011
CLR R7,.R10 \
HNE NLCGS EHRANCEH WHEN A ANC 8 ACT DIAGONAL

LA Ri.0 UsR1
tuoe LE F2.0lRYER2)
ME F2.C(R1.R2)

STE F2,0(R1,R4%)
BXLE Rl.R10.LCCP
kcTUR ReTURN (14,12)

NDQh 5T P§.,M82 MSatMSA
ST AGMSH MCcp IMSR
L R6+1610,K1)
L RE«0(Cor6)
7 R6 M M:M RS
i R5.28(04R1)
L R5.0{0.R5)
ST PSeL LIl KRS
5T R13.REC]D
SR nz.nio (ACCR CF Aflle1))=4:R2
5R R3.R10 (ACCR .OF Blle1))-4zR2
LA R1341 1:213
ST R13eK 1:K
MATK LA R0 p:RQ
51 R13.1 1:1
CLw ST R13.J 1:J
LR RT.R6 MIR?
SUR FO0+FO C:FN
rLNT Call LOCo(lsJelAN,M,MSA)
L k9. 1A
LTR R9,R9
ol CONT ERANCHIA( T 4d) ALY €N 072060 TF DTAGMATKIX 2
SLL  R§.2 AIAIRC
LF F2.0(Rk9.R2) AfTeJ)tF2Z
CALL LOCe(JoksJByMyL 4MSB)
L R, 1A
LTk H9eR9
ol (CONT ERENCH:G(I K MLT CN DIL5,0F AR eMATRYX &
Skt “9e2 419:19

e F20(F9,K3) AT eJd)=<BlLsK)


http://P5.23jO.Pl
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- 83 -
AEx FO.F2

CunT L R9eJ
LA R9,110.R9)
5T R9,J Jelzd

AT RT.ELMT
tSTEp FO.Q(RB.R4) FlTeK)

L R9,]
LA R9+110.R9)
ST R9,1 I+121

BXL & RE8,P10.CLN
LA R&+D(R8.R4) ADCR OF Rd]leK+}l) ks

L RO, K
LA R9,1(0,R9)
51 RYeK K+l:K
8C7T RS, MATR
L k13.REELD
8 RETURN

REGLI VA F

I oS F

J uS F

Ia DS F

N (VR F

M (VY F

LY DS F

K ns €

i8 0s F

L vs F

MSB DS F

Rl EQU 1

R2 rQu 2

]R3 £0U 3

R4 € Qu ]

RS Gy )

xé €U 2

w7 FaJu 7

nd £0QU 8

X £ WU 9

xly E U 10

201 Q) 11

Ri2 (V] 12
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R1 3 (J51Y 13

Rla c 3L 14

x5 Fdu 15

FO cQU 0

F2 £3QU 2
cehU

DMPRD eSTE MFPRC IM PRECIZIE CLBLA.
UMPRD CSECT USACE:CALL DMPRO, (AsB RN M, MSAMSB, L)

* DMPRD ALTFRS NC CENERAL RECISTERS
USTAG =,R12
SAVE (14,12)

LKk R12,R15 LOAD BASE KCCISTER
L RS+ 20(0,R1)}
L R5,0t0.R5) MSAERS
L F6+2410+R1)
L RéeC{CoRS) MSB:Eé6
LA R7+QIRS,RE)  MSA+PSA:IRT
L4 R10.3 a:R1lc
L R2+0(0R1) ADDR OF All,1):R2
L R3¢4(0,R1) APDR °F E(1,1)2K2
t R4+8{04R1]) ACTCR GF Rile1)z2P4
L R11s12(0.R1)
L K11,0(0sR11)
ST R11eN MoK
St R11,.3
bCT Rileseéd ih=13R11
SLL 7.1
CLR F7.R10
nVNE NDGS BRANCHSIA ANF 2 NOT CIAGTRAL
i.a R1.0 J:R1
1Lu0P LD F2.0(R],R2)

Mo F2+0(R1,R3)

STD F2,0(31,R4)

BXLE RI.R10,L00P
RETURN RETURN (14,12)

NDGS ST RS MSA MSB:IMSA
ST R6.MSP nsSB:pSB
L R6.16(0.R1)

L F6+0(0.R8)


http://F2.0lRl.R2

ST RE oM » MM RE
L R5,28(04R1)
L RS5,010RY)
ST RS, L L:Le+RS
ST R13,REG13
SR R2,R10 (ACOR CF A(1,1)1-€:R2
SR R3,R10 {AJDDR OF B(141))-8:R3
LA R13,1 1:R13
ST R13.K 1:K
MATK LA R8+0 C:R8
ST R13,1 1:1
CLN ST R13,.4 1:4
LR R7.R6 U H N
SHR FO.FO
ELMT CALL LOCe(TsJoTlasN,M,MSA)
L R9, IA

LTR R9,R9

Bl CONY BAANCH:IA(I+J) NCT CM DIAG,OF DIAGeMATRIX A
LTHE R9,3 8IA:RS

LD F2.01RS.R2) AlIeJ):F2

CALL LOC, (oK, IBsW,L ,MSB)

i R9, I8
LTR R9,R9
8 CONT ERANCH:BUJ,K) NOT ON OIAG.OF DIAG4MATFIX B
SLL RS, 3 AIB:R9
MU F2,0(R9,R3) L{Tod)®BlUK)
ADRr FO.F2
CUNT t RS J
LA R9,1{0.R9)
37 R, J Jel:J

BCT R7. ELNT
STo FCoO(REIR&) REToK)

L R9, 1
LA . F9,1(04R9)
ST G, 1 I41:1

BXL: R85R10.CLN

LA R&sG(RE, R4) ADLR GF RIJeK4]):R4
L RO K

LA R9,110+F9)

5T R9.k K*):K
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3CT £5.MATR

L x13,REGL3
8 RETURN
RFG13 0s F
I DS £
J usS F
1a as F
us F
M DS r
'HSA s F
K DS F
18 DS F
i Ds F
MSA Ds F
R1 c it} 1
R? cOJ 2
R3 Feu 3
R4 i 4
x5 cQU 5
r6 cQuU 6
R7 QU 7
Rd cJu 3
R9 FQU 9
R10 F QU 10
it Fab 11
12 rou 12
213 ol 13
Kle =Cu 14
iS cu 15
r FJu y
F? €ou P
Ny
r SURICLTINE TPRD
# TRANSECSF 3 wATHIX ANC PCSTYULTIPLY BY ANUTHER T7 F(CRM
4 A WESULIANT MATRIX
‘ USACT (FARTRAN) S CLLL TPRC(AGE WP oNgMyVSA M58 L)
5 - MNAMI FE FLAST TNPLT MATIRIX
. o= hak 07 ZRCIND INPUT MATRIX

» W o= ~AME TF CLIPLTY MATRIX



»

»

TPRD

E 3

t Oup

SuUB

CSrk

usl
SAv
iR
L

L

t

L

>TE
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ORGSR CF BOUS TN A ANC E
AUNBER CF CCOLUMNS M &2 AND STw3 IN S
- ONF DIGIT NUMeEr FCR ST

0 - CENERAL

1 - SYMMEIRIC

2 - CIAGCNAL
MSB — SAME AS MSA EXCEPY FCF MAT2IX B
L = MNUMBER CF COLUMNS i 2 ANC R

* 2
[ |

x
o
s

MATRIX R CANNDT BE IN THE SAMc LC(ATICN AS 44TRIC.S 8 7%

FOR A ANL 8 CGLNERAL MATRICES, CTPRH IS PeT7c-2

ROUTINES ANC FUNCTION SUBPRCCRAMS REQUIPED

IHAN TEy L

LCCIMADE WITHNLT SAVE AREA FRCM CALLING PROGRAMM)
TEE STORAGF MAC: OF CUTPUT FATRIX IS ALWAYS GENERAL, TX(-P7

FOrR &4 ANE o CIAGONAL JAMEN STCRACE M0ODE OF R
MATRICES £ ANT B NUT CHANCEL
ct USACES CALL TPRDy(AsB RN, M, MSA,M5B.L)

TPnD ALTERS NU GENCRAL RiGISTERS

NG *+R12

E (14,12)
R12.R15 1 OAD BASE FEC
R%,20(0.+R1)

RS+0(0.R5) MSA a5
R6.241(0,R]1)

R6,0(0,96) M53 a6
R7:0(R5.F4) MSA+MSB :RT7

RE, 4 4:R9

R2,0(0.R)) ACDR OF Atls1):R2
R3,4(0.R}) ADPR OF E()41):R23
R4,8(0.R}) AUDR QOF R(1.11:R4
R9o12(O'Pl)

"9,0(0.R9)

RGN M:N

9,2

R, *+4 4N~1:R"
RT7,R8

NDGS EPANCH WEHEN A ANL B8 NCT DIAGA WAL
R1,0 C:R1]

F2,0(R1,72)

F2:0(F1.P3)

F2:0(2],4R¢)

[

2(CILGINAL)


http://P6.2410.Rl

- R8 -
BALT H).38.L.LP
RrTuR . Re:TURAN (]14,.12)

NDG> L R11.16(0,°1)
L F11.0(0.511) *
ST R1) .M Mip,Pl1
Sttt RIv.2
sLT  Slle=+4 4M=1:711
ST RS, NSA YSLIMSA
ST RE.MSB MSB:IMSR
L RS, 28(0.P1)
L P5,0(0.25)
57 RS,1L L:L,R5
LK 210.R8 4:21C
ST R13,REGL1I
SR F2eRLG (ACTE OF A(ls)))-4:RC
SR P3,R10 (2LCP JF E(1,1))=-4:R2
La R13.,1 1:R12
5T R13.K 1:x
L R6.N MRS
malh LA F8.0 c:re
ST R13.J 1:0
CLN ST F13,1 1:i
LR R7,R6 ASR?
Sur FO,FO C:FC
it Lall LOC(IsJsTheN,M,M5A)
L R9, 1A
LTR  RQ,.R9
84 CONT  FRANCFIAU: 4J) CLY CF THL DIAGe o & STAG ML THIX
skt FG9e2 s 1A3R9

LE F2.0("9.F2) AT WJ)
Call LOCs(1+Ke1BeN,i.o.MSB)

L R9,.18
LTR  R9,R9
82 CONT FRONCHSQITOK) CLT CF THi L14G4e3 NDTLNLNMATRIX

sit ke,2 STR:RS
ME F2,0(R9,F3) A{ToJI®E(T LK)

ABR FO.F2
cen L F9,!
LA R9.110,R9)

5T A%, 1 1¢]1:1



REGLI

MSA

IR

NS3
R1
R7
R3
R4
K5
R6
R7
k8
R
alv
wil
1z
w13
R14e
RIS
0

acT
st

LA
3T
RXL €
LA

LA
Ay |
BC1

Bs
os
oS
s
os
0s
DS
03
oS
0s
VS
EQy
cOu
EQU
€0u
£Q1
Evv
EQuU
=0U
cQuU
EQi
=0 Y]
EQuU
€Il
[ AMY)
cOuU
cou

- §9 -
RT,.ELMT

FO.0{R8. %) R{JeK)
RO.J

R9.1(0,8R9)

“9.J Jrlz)
RB.R10.,CLN

R&.0{ '8,ré) ADDR OF Ril.vel):Fs
(3 T8

R9,1(0,29)

RY«K K4]:K

RS+ MATR

R13.REG13

RETURN

F

F

hil

T Tn

W N O WS W N " TTTOT T

O it et e e e e O
Vi & W N o= D



F2 EQu 2
END
» SUBARGUT INE MATA
. FRERULYTFLY A VATRIX BY ITS TRANSFCSE
» JSACE SFCRTRMANY: TALL MATAIR R Rab MSA Y|,
® A - NAME CF INPLY MATFRIX
. £~ MpME CF GUTSLT MALRIX
. N - AUMPZO (F RCWS IR &
- M o~ AUMPIP CF CCLUMNS IN 2.8LSC MLWREZR DF 2IWS AND AuMaEes

» CF CCLUMAS TW R (R IS M BY M)
¥3A - ONE TICIT NUMBER FOR STCRACGE MODE 7F MATFIX A

= C - GENERAL
* 1 - SYMMETRIC -
" 2 - CIAGONAL
» “ATRIX R CANNGT BE IN TME SAME LCCATICN 4S MATPIX A
* MATRIX R IS ALMAYS WITH STCRACE MODE=l,EXCEPT FOR MATRIX A
- CIAGONAL + N STORAGE MODE CF R=2
* SURRCUTINES AND FUNCTION SUEPRCGRAMS REOQUIRED
» L2CEMADE WITHOUY SAVE AREA FRCM CALLING PRCOGRAMM)
* THE MATRIX 2 IS N3T CrANCEC,
MaT C5c T USACE:CALL MATALIAR ALY VA
. MATA BALYERS NC GENERAL REGISTERS
USTNG =.R12
SAVE (14.12)
L3 R12.R158 LOBE 3A5E rEC
L R2,013.71) Ai2 CF alls1)3R2
| Heesl0,°1) ACUr CF ©{1e3):R4
L F7.800.71)
L 77.0(9.:7) N:g?
i 6.16(0.F 1)
L 10.,0(0.%6) rPs:1C
- Rz. 1 1:R2
('Y RP6. 4 4:Rc
Chk #2+R10
e ADG E-ohCh FOR B NT LIACCM%L
LA C11.¢ IRl
R 03,
L d rTe%44 N=1:1+7

IR (e f a0l l1,-2) ti1e1)
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MER  FO.F0 ElI.])®*?
STE, FO.0(FI1.R&} Rel.])
BXLE R11.26,L00P
RETURN  RETURN (14.12)

NOG ST RT.N N:N
ST R10eMS My mk
L R§,1200.R1)
L RS.0€0,FS)
§r O8N M:ib RS

SR RI.RG BLLR GF A(l,1)-4&:F:
ST onK 12K

LR R8.R2
MATR, ST R2.9  1:J
ciwN ST R2.1 1:7

LR R6.,RT  N:iRé€
SUR  FO.FO  C:FC
ELMT CALL LCCo (T JeIA N M, NS)
L R9. IA
SLL  R9.2  &IBZRS
LE F2.Q1P9.83) 01,9
CALL LOCs(1iKs i NN NS)

L RO, 1A

EY N R9,? LTB:R3

13 F2.0(~9,53) AlTod)sbliex)
AER FO.F2

L 9.1

LA *9+1(0.79)

>T P9, 1 pel o

dCT P6.ELMT

»>TE FQ,0(0,R%4) R{Je¥)
La Ch4(0.74)

L 29.J

LA R9,1(0.~9)

ST R9,.J J+l:y

CLR  39,r8

niek Cin

LA 2P,1(0,78)
L F9,.x

LA ~9,'(0,°9])

31 CQ,¥ kel


http://a9.K0.f-9

ACT RS, MATR

8 RETURN
1 u> r
K] uS €
in oS v
~ 25 F
] oS F
M3 oS F
« SS F
]l fJu I
<2 =0 2
-3 elu 3
" cJu 4
"o cUu S
Ao c 6
i cJu 7
n W 8
() cut 9
R1) cJ 12
®il FQu 11
R12 £ 12
R15 EU 15
rJ o 3
re cWu 2
]

i

PRCGR..M FRinCIPAL 2SSEMBL ER
/7 LPTIGN L1IMK
// tXEC ~SSEMBLY
CSECT
dALR 0.9
UsING *,1"
LA 13,58V4AR
L 12,=V(ILFIBCOM}
BAL 14,64(15)
CALL SINe(EKR()
>TL 0.RE?
alL WRITE, (ARG.REZ)
£ud

nni; i:C E'1.57079'

1 _UBPARDGRAM FOKT-4N.




kEZ CS F
SAVER s 90

END
/*®

/7 EXFC FFGRTRAN
SUBROUTINE WRITE(X.Y)
PRKINT 1eXeY
1 FORMAT (2E17.17)
ReTURN
ENU
/»
INCLUDOF ILFSSCN
/7 EXeC LNKEOT
/7 EXeC

RiFJINA wRITF ARE NEVCIE CF TLFIBCCMSCIN CAkE CAUZA ACEASTA RUTINA TRE-
sUIE INITIALJZATAL INCLUDE ILFSSCN ESTE NECESAKA DEDARECE IN PROGRA-

MUL 4SSEMBLER AM CHEMAT.MODULUL ILFSSCN PRINTR-UN ENTRY (SIN)e IN ACEST
PKOGRAM SE VEDRF FOLCSIREA REGISTRcLOR DE LEGARE (L INKAGE REGISTERS}.

LUACA ILFIBCCM NU ESTE NECESARA {SAU NU S£STE DORITA)4NU Se CERE INITIEREA

- 93 -

SPATIEREA LA IMPRIMANTA.

SPACE CSECT CALL SPACE. (NRL INES)

*  NRLIWES=Pe UF LINII SARITE(SPATIATE) LA IVEFIMANTA
£F SAVE ARt A

STM 2¢4.,12(13)

BALR 440

USING »,4

LA 2¢0

L 3,000,1)

L 3:,0(0,3)

LTR 3,3

aM END

D 2.TRE?

LTR 3,3

[ ¥5 (ONT

LA 1.CCB3
LOOP3 EXCP (1)

ACT 3,L00°3
CCONT LTR 2,2

Bl ENC

LA 1.€(B1
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1 0P 1 excp (1)

BET 241001

- ) LM 2-4412(13)
P 14
CNUP  Gob
Linl OCB  SYSLST.Crwl
(C83 cd SysisT.cows
TRE] e Fr30
CCWl (Cw  11.TREI.O,1
CCwi cc 27.TRE1.0,1
FN:

®* % % % &

*

TIPARTREA (APTZ TLCR CU [MPRTNMANTA,

CSECT
TIPLRESTE CARTELE MEPE CARD~F=ADFR (SI CELL DE JOB-CONTROL),PINL 1A
PxTMA CARTELA /6 SAU /7 JNR ST NUMERCTEAZA PAGINILE JIPARITE., O CAP-
TeLa CONTINTND PAGEND INCIPE N OAGIAA NCUAe NPo DS LINII(LL) PE C
PLGINA (UN RIND TIPARIT CU 2 SPATTU CERE 2 LINII,UNUL CU UN SPATIU
CLerb o LINTT IN LL) SI NRe OF ORDINE AL PRIMEI PAGINI(PPP) SE DAU
IN PRIMA CARTFLA (LLPPP DIN PPINMA CCLCANASEXEMPLU, 50010)

Sch:PEA LA 2 RINCURI CEFE IN PLIIS T INSTRUCTIUNF ST MODIFICAREL
UNUT CCweMARCATF PRIN CNOMINTAKII CU 5 ASTERISCURT

BALR 5,0

USING *.5

LA 1.CARDCCH

EXCP (1)

LA 13,SAVEAR

CALL SPACE.fL)

L Z2.NIL
WALT (1)

NC NZ.,JOAREA
PACK ND,NLZ
CVA 1+ND
ST 1.N

NC 1(3), TOAREA+2
PACK NRPG+I(3)

S 2N
ACTR 2.0
RCTR 2,0

ST ?eM



NEWPAGE MVC T.M
ATCH CALL SPACE,.(1)
MV( BLNK+1(.80).BLNK
UNPK‘ IDAREA+32(3) ,NRDC
OC JOAREA+34(1).EF
™ I0AREA+32,15
BNZ PRY
My I TGAREA+32,64
™ TOAREA+33,15
BC 7.PRT
Myl IOAREAN+33,64
PRT LA 1.PRNTCCH
ExCP (1)
AP NR PG« UNU
L 1C.N
WAIT (1)
READCAKD LA 3+ CARDCCS
ExcP 1)
WAIT (1)
CLC PEND.IDAREA
GNE CONTA
A 10.M
ST 10.1]
R AIC!
CCNTA T™M 2(1).64
80 EOJ
FOF LA 1.PRNT(CCS
Exce (1)
BCTR .0s0 PT. SCRIERE LA 2 RINCURI(LINII) %o*=x¥
WAIT (1
RCT 10.READCARD
8 NEWPAGE
~0J CLC SLASH,IDAREA
4€ EOF
4 10.4M
ST 10,1
ALt SPACE, (1)
€E0J
SLASH DC XL2'615¢C!
CNiP O’
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CARDLtn (B SY.IPT,,CARDCC
PRNTCLA LUK SYSLST .PRNTCCW
NR P, usS XL3
EF DC X*FO!
CARLCOW  CCwW 2., 10AREA,0,80
PANTCOW  CCW 1T+1I0AREA,0,80 3/17 PT, SCRIERF LA 1/2 RINDURI ##ra¥

L DC F'6S' NP, 1+ INIT SARITE LA INCEPUT.CU // IPTION LINK
NTL NC F'56' SA/72 PT. 8 SAL % LINTI/ZINCH
N 0s F

M 03 F

i 0C XL4 FFFFCFFF?

iVt nc oy

N7 ne XL2°FFCF!

BLNK De cr v

JOAREA DS 806

SAVEAR DS 6F

W ns D

PEND DE  CL6'PAGEND®

COMPLETART LA SISTEMUL NE NPERARE CCSe

RIARI JOTECA RELOCATARILA,

UN MODUL NDIN BYBLINTECA RFLJCATABILA( RLB-MODUL) PJIATE CCNTINE INSTRUCTIUN}
DE LINKEDITIR (ACTICNsPHASS. INCLUDE MCONAME ST ENTRY) SAU/SI £ UNITATE OO
PKOGRAM (MATNPGM SAU SURPRIGRAM), )

NUMELE RLB-MODULLLUT [STE FORHAf CIN 1-8 CARACTERE( FARA BLANC SI PRIMUL S
Ny FIE ASTERISC)DECT PNATF FI ALTUL DECIY NUMELE UNITATII CE PROGRAM Pr CaA-
Rt AR CONTINE-O.

MON ELE PREZENTATE PT. CATALOGARE PCTY FI IN INSTR, SURSA(FORTRAN,LSEWBLER:
SAU MODULE NRIECT (COMPILATF/ASAMBLATE ANTORTIIR) ,PL CARTELE SaAU BFNZI,

KLR-MUDULUL NE TIp CLASIC (ARE ACELAST MNUME-KLB CU NUMELE SUBPFOG-

KAMULULT CONTINUT) SF FOLOSFSTE TN MODUL CUNOSCUT: RLB-UL IN CARL SE

GASESTE VA FI ASIGNAT IN MOMENTUL LINKEDITARTII (INAINTF DE // EXEC

LNKEDT) SAU MODULUL A FOST ADLS PE SYSLNK (ve2]1 OPICITE PLE=URI «0)

MODULUL Ci2 ALT NUMF=RLB DEC' 1 AL UNITATIT CONTINUTE IN tL SE FOLO-

SESTE CU INCLUDE NUMEMIDUL ST AslGthé RLAR=UL TN CARE ST GASESTE f(

S1 TOATEWFVFNTUALE2PLB-MUDULE CHFMATE IN PRCGRAM( RECURSIV,PRIN INCLUDE DIN
ACESTF RLR=-MODULT)«PINA LA ADINCTYMEA ADMISA( 6 NIVELF),


http://i7.IOAAEA.0t
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UBS«NUMFLE RLH-MODULELGR SIAT UNICE PE BIBLICTECA ST INTR-C LINKELDIT

RI)T INE PENTRU CATALOGAR! IN BIBLICTECA RELOCATABI A,
NEPE BANDA SYSCD4,UNDE SINT MOpULE-ORIFCT,TTCATLR 1A FIECARF MGDyL ST,
PRECFDAT DE INSTR, (CATALP NUME, 1L CUCE PF BANDA SYS00S, NUME ESTE
NUMELE PRIMFI CS (CCNTROL SECTICN) DIN FIECARE MODUL.
TTCATLR CSECTY
pALR 15,0
USING *,15
LA 2,7CCB
KT EXCP TCCB
WATT TCCB
™™ 4(2),1
BO €0J
MyC CSNAME, 10AREA® 1T
EXCP TCTCCB
RTU EXCP TWCCB
WAIT TwWCCH
CLC END, 10AREA+2
BE RT
EXCP TCCB
WAIT TCCB
™ 4(2),1
ANO RTU
ECJ EO.
CNOP 0.4
TCCH CCB SYS004, TCCW
TCCW CCW 2,1DAREA,X*20"'.9]
TCTCCH CCB SYSO005,TCTC(CwW
TCTCCHN  CCW 1,CTLRCB.X'20" .81
Twicg CCO SYSO0s, TWCCW
TwCCW CCW 1.,JOAREA,X'20"* .8}
T10AREA DS 84C
CTLRCD DS 0OC
NC x'0240C3CI1E3C1P3D940"
CSNAME DS CLs
pc é7¢c' '
END DC CL3'END!
END

-~
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TTaCates FACT &C7L25T L{aY LA TTCATLR, CaA° wbns ESTS LUBT (iwF
SYSTPT (CARP-FFANTC )L (CIN PRTMA C?LGANA).‘CU TTCATLR S1 €y 11N
CATLR 3r CAPALPGHSAZA IN SIRLIOTECE RELOCATABILA.PASTR:Nh SAU NI A-
CeLAST vuMFE TN RIBLIJTSCA PELOCATEBILA (U CFL DIN PPAGREIMUL SURSA.

\ LALA NUMFLE-RLAR NIFLRA DE CFL DIN PROGRANUL SURSA,SE CLkP INSTE,
ThNCREUUE NDMERL R.P-WTQ'J :\ FI ADLS AUTCHAT IN PECARRAY,
ITDCLTIR CSECT
bALR 15-6
USING =.15
A 2,7CC8 -
LA 3.CDCCR
Re ExL? COCCR S
WAl T CDICHB
™ 4(3).1
Rir EQJ
EX(P TCTCCB
<T ExcP TCCB
WATT TCCB N
TM 4t2).1
80 €0
EXCP TWCCh '
CLC END,.IOAREA:’
BE RC
WALIT TWwCCB
B RT
EL.J €0.)
CNOP 0.4
cbcece CCB SYSIPT,CDCCW
CHCLW .M 2+ MODNAME . x*20°', 8
[CTCCB CCB SYS005.TCTC(wW
TCTCCW CCW 1+CTLRCD«x'20',.8)
TCOR CCB SYS004.TCCW
1TCCW CCw 2. 0AREA.Xx'20',8]
TwcCCs CCB SYS005, TWCCW
TWCCW CCW 1+10AREA.Xx'70',8!
1O ARG s Ny 84C
CILRCD 1S O
i, x'0240C3CIEACID3D940!
MOONuME DS (LS
(. 67C*' °



€N OC CLA'END'
END

(i) ACESTE PUTINE (TTCATLR ST TTDCATLR) §T CU CYTEVA PRACE DUPI (CATALD-
GATé IN BTELIOTECA FE PROCFQUART SAU FACLUST IN JDB) o SE PNT CATALFC: TN
SIRLIUTECLIE PRLNCATARTLE MGD'ILE wE ORICE TIF SI ANUST SUK DIFFLIYE
FORME (INSTRS SU2SA Pz RIFIPIT: MICDII,™rDULE CBISCT ETC)”

URICITE ARTALINTFCY RELOCATA3YL~ FCLCSITE DF My PRCGRAM,

/7 PAUSF RiG PANTE LUCRU PE 2R)
//7 LPTINN  LINK
// tXEC PROC=RLBMATL
// Ex=C PROC=$$RLB
PUNCH DELKE.ABCL,CLEBS
/%
/7 EXEC PR .=RLBI130C
/7 EXEC PROIC=SSRLY
PUNCH TPRD.LOC.,CLEBS
/%
// EXEC FFORTRAN
REAL*8 x.DE.Dx
NIMENSTON A(3.3),8(03,3)
NATA A/3*16/
ALl TPRD{AA.B8,3.,3,0.,0.3)
PRINT 1.8
1 FORMAT(3E15,.5)
X=.5
Cal.t DELKE(X.DE.DK)
PRINY 1,DE.DK
STOP
EM)
/%
/7 EXEC PRUIL=RLBIRNE
// EXEC ULNXKEDT
// EXEC
S-A1) FOLNSIT 3 SISLIITECT RFLNCATABILE IN CARE SE CAUTA MurulfFLt DZLKE,ABCDH,
CLEnS (KLBMATLTR), TPPD,LLNC,CLEBS (RLB13Q), ST DORICE MNOUL NIN FLBIRNE,
Pﬂlﬂénﬁhlli FOLNSITE Mal SUS KEALTZEAZA URMATOARELE IPFKATIY:
RIbhAATL (& A12y ST PLHTRNT ASIGNEAZA CELF TPET BIBLINTE(]e $E¢RLE CLUTA
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M0 JLELE CEQUTF PRIN CCMANDA PUANCH TN BIBLIGTICA 4SIGIATA IN ACEL MN-
MENT SI & PUNE PF FISIERUL SYSLN¥.

ACESTE PPGCEDURI PNPT FI CATALOJGATE 1IN BIBLYOTZCA DE PROCEDURI SAU
PUT APAKE DIRECT IN JCB-yL Dt CATALCGARF,

FISTERELE NE LUCRU ALE SISTEMULLI OF OPERARE DOS.

SISTEMUL DNS FOLOSESTE CITEVA FISIERE (PE UNITATILE LOGICE SVYSCGl,
SYSO002.SYSO003+SYSLNK ETC) PFENTRU A CCMPILA/ASAMBLA/LINKEDITA €TcC,.
SPATIUL ACESTOR FISIERE PCATE FI UTILIZAT DF PROGRAMELE UTYLIZATCPULUI
Ct FISIERE DE LUCRUe FISIERELE PE SYSCOL - SY3093 Se PNT FCOLCSI CIRECT,
FARA NICI-0 ACTIUNE IN PLUS (SE FAC SCRIERI/CITIRI CU NUMERELE DE
REFEKIRE DE FISIER-CATA SET REFERFENCE NUMBER- 4,5 S! 6). SPATIUL FISTE-
RULUI SYSLNK PDATE FI SI EL FOLOSIT., MAI MULT,INTREG SPATIUL ACESTAR FI-
SIERE SE PDATE FGLOSI IN PROGRAMELE FORTRAN/ASSEMBLER, CU ORICE MUMERE
Dt REFERIRE,ORGANIZATE ORICUM, CACA SE CFRE FLIBERAREA ACFSTUI SPATIU
cy URHATDAﬁELE INSTRUCTIUNI (PUSE IN CAPUL JOB=ULJ1):

// OGPTION LINK
// EXEC ASSEMBLY
EQJ
END
/%
/7 EXEC LNKEDT

LVACA J0B-UL PROGRAMATORULUI FACE SI EL ASAMBLARE S1 LINKEDITARENICI
NU SE CER ACESTE INSTRUCTIUNI, PENTRU A FOLUSI ACESY SPATIU DUPA DN-
KINTA PROGRAMATORULUIEL TREBUIE SA STIE LOCALTZAREA PRECISA A ACESTOR
SPATIILPENTRU A SCRIE EXTENT=URILE SI ASSGN-UKILE RESPECTIVE, CEL MAT
RINF ESTE SA FORMEZE PROCEDURI PE CARE SA LE FCLOSEASCA ORICE OCRITONR,
OAR FISIERELE DE LUCRU CRFATE PE SPATIUL FISIERELDR DE SISTEM TREBUIE
SA ATBA RETENTIA ZERO,ALTFEL APAR NEPLACERI, DIN ACFSTE CAUZE,ASTFEL DE
PROCEDUR] SE FAC NUMAT DE PROGRAMATORI1 DE SISTEM.
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CONTINUT

PRUGRAME FIPTRAN PLG,
PROGRAMARE LIMIARA o o o o o = o o o o o a o o s o o oo 1
CALLUI INTEGRAL o o o o o o o s s o« s s 6 o « s s o o o 29
IRAUIEREA TUMNRTLIP MALIGNE hs
CITIREA MATRICILOP RARE o o o o ¢ « « « e o o o o« @« o o 95
SIMETRIZAREA SUBMATRICILAR UNFI MATRIC! o o o o = « o o 55
SISTEME ALCGEBRICE LIMIARE COMPLEXE o o ¢ o o © s o o o » 56

PRUGRAME ASSEMALER 57
SUPRIMAREA INTRERUPERILIR DF FXPONENT-UNCERFLOW o » o o 58
INTRODYCEREA INTRCRUPERPILOR DE EXPUNERT-UNDERFLIW o . o 58
RUTINA PENTRU ABNNRMAL=FND o o o © o ¢ @ ¢« o o« o o o o o 58
PRELUCRAREA INTRERUPE?ILOR DF PROGRAMM=~CHECK o o o o » o 59
OATA RULARIT PROGRAMULUT ¢ o o o o o o o e ¢ o o o o o o 60
SUPRIMAREA UNFI ASIGNARY TEMPORARE o o 2 o o o o o » o o 60
ILTIMUL BYTE OCUPAYT DE UN PRIGRAM ¢ ¢ o o o o o e o o 61
INCARCAKEA ST EXECUTIA UNUI PROGRAM CIN CLB . » e o b}
SECUNUA EXECUTIFT PROGRAMULUI ¢ ¢ ¢ o o oo o » o a o« o 61
TRECFREA CARTFLELIR DEPE CARD-READER PE BANDA MAGNETICA 62
FISIERE PE BENZI MAGNETICF ¢ o o ¢ ¢ ¢ ¢ o o s 0 0 ¢ o o 62
FISTERE (MCNO ST MULTI-EXTENT) PE DISCURI MAGNETICE , o 67
CALCUL MATRICIAL o ¢ ¢« ¢ ¢ ¢ ¢ o 6 ¢ 060606 06 060 0 08 0 67
SUBPROGRAMELE FORTRAN IN ASSEMBLER ¢ o ¢ o ¢ o s 0 o o o 92
SPATIFREA IMPRIMANTET ceecec:000e0eccscacsconcosscccnscs 93
TRECFRFA CARTELSLOR DEPE CARD-REAGFR PE IMPRIMANTA . o o 94
CUMPLETART LA SISTEMUL DF NMPFRARE DCS o o o 0 @« » ¢ o ¢ 96
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