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Inledning

Dessa testprogram fo6r anpassning till mitdata med hjdlp av minsta
kvadratmetoden &r skrivna for en PC/XT/AT-kompatibel dator.
Programspraket #&r FORTRAN-77 (med vissa delar skrivna 1 assembler
t.ex. drivrutiner fdr skrivare och grafikskiirm). Programmen bdr ganska
latt kunna omarbetas f6r andra anpassningsfunktioner &n de som ingar i
exemplen, anpassningsprogrammen behdver bara forses med nya rutiner
for berakning av funktionsvirdet och fdrsta och andraderivatorna med
avseende pa& de anpassade parametrarna.‘ Endast ett testprogram
(ARCROSS) gér en anpassning till riktiga m#tdata, de andra programmen
tillverkar sjalva en testkurva. De delar av programmen som tillverkar
testkurvorna bor dock 1&dtt kunna bytas ut mot inl&sningsrutiner for
matdata.

Programmen stéller vissa krav pd hardvara och mjukvara. Datorn maste
(om Professional FORTRAN-77 kompilatorn fran IBM anvinds) vara férsedd
med matematikprocessorn 80x87 och med Hercules-kompatibel grafik. For
att fa ut bilder‘pé papper &r det lampligt att ha tillgdng till en
HP-Laserjet Series 11, laserskrivare eller .en Roland DXY-880
pen—-plotter men det &r inte nddvandigt for att kora programmen.
Eftersom bade laserskrivaren och pen-plottern skall anslutas till
samma skrivarutgang pa datorn kan de inte anvéndas sgmtidigt av en
dator om inte drivrutinerna skrivs om. Programmen blir éanska stora,
speciellt om de kompileras om £3r - ldngre data-vektorer och fler
parametrar. Det &r darfér tillradligt att ha s& mycket RAM-minne som
mdjligt i datorn (640 kB).

De program som behovs for att kora och kompileras/lénka: &r IBM
Professional FORTRAN version 1.30 (eller senare), Microsoft
MACRO-Assembler, LIB och LINK (levereras tillsammans med kompilatorn),
HGC.COM och INT10.COM fran Hercules, HPSCREEN fran Hewlett-Packard fér
att dumpa skidrmbilder pa laserskrivaren kan ocksd vara bra att ha men
det ar inte nodvandigt. HPSCREEN anvénds 1 samband med testprogrammen
TESTMD och TFEXP for att fa ut bilder p& papper. Vid kompilering med
Fortran 77 kompilatorn fran IBM bor option /Z anvdndas. /Z betyder
optimering=av, kompilatorn optimerar ibland koden till den grad att

programmen ger felaktiga resultat.



Minsta kvadratmetoden

Antag att man 1 punkterna X1’X2""’Xx har matvarden yl,yz,...,yN.

Dessa mitvarden &ar behidftade med statistiska osdkerheter cl,c, ..,ck
dar ci ir standardavvikelsen for miatviardet y1 (x1 antas vara exakta).
Vi har nagon 1l&mpligt vald funktion f som beskriver miAtningen.

Funktionen beror av x och ett antal parametrar som vi &nskar skatta.
£= f(el,az,...,eL;xl) = f(g;xl) . (1)

8, i=1..L (L=N) &r de dnskade parametrarna. Minsta kvadratmetoden (MK)
innebidr att de biAsta parametrarna ir de som minimerar kvadratsumman

xzéél(yl'-fl)z-wl (2)
W ir den vikt man vill s&8tta pad mAtning 1. Om alla punkter anses lika
viktiga anvdnds den oviktade kvadratsumman.

2 _ c 2 _

X —121(y1—f1) | , (3)
Ofta anvands precisicnen i1 mitning i som wvikt, W= l/cf dar cf ar

variansen 1 mitning i
2 - yx—fx G
X = }Z E-—————J (4)
7y

Om Y, ar Poissonfdrdelade ar o= Vyl >

N 2 N 2
2 (yl—fx) 2 (yl-fx)
X = E:-—————— eller X" = }:-—————— (5)
y f
1 1
1=1 .1=1

Nagra av MK metodens fdrdelar &r att man inte behdver kinna
fordelningsfunktionen for Y, (observablerna), linjar MK ger
véntevirdesriktiga parameterskattningar och skattningar av

parametrarna med minimal varians. Maximum likelihood (ML) skattning
kan ha statistikteoretiska férdelar men man maste kdnna
férdelningsfunktionen. Gn y. ar normalfdrdelade &r ML och MK

1
ekvivalenta.

Linj3rt parameterberocende
Ex. 2

——

Funktionen linjdr 1 parametrarna. Antag f1=8=konstant, y, har

2 . 2 . ..
Medelvirde m och varians o (samma varians f3r =alla punkter),



Minimera:

N 2
(yx_fi)

2 -~
i=1

Minpunkt (eller max eller sadel) da

dXz : _2(yx—e) Z yx
5= }: _——;E——— =0 =3N68=3y 28=n= (8)
1=1

1 N

Inversen av 1/2 ganger andraderivatan av ﬂz Blir:
1 a7 ai 27 ¢ 1)
2 3o 2L &) TN

vilket &r variansen fér 6 om mitningarna (yl) ir oberoende.

Ex. 3

Anpassning till rdt linje. Antag att felen &r lika stora 1 alla
matpunkter och att 1/02=1.
£,=6 +6:% (8)

N
2 -
b :Zl(y1 6, ele) (9)

Vi far ett ekvationssystem med tva obekanta:

”

aXZ N
50, = 1;(—2)(311-91—9&) =0

1.2 (10)
55; = 1Zl(—Z)(yx—Gl—eéxl%xl:O

N N N

L | R

ix N . =g (11)
B



vars 10sning ar:

- o - Ex?-zyi— inyi-in
! N-Ex. ~ (2x ) ~
) | (12)
.- N-Exiyi— Exi-Zyi
[ ° N-ZxT = (3x )7

Det allménna fallet dar f &r ett polynom av grad p

£=0+0 %X +0 x4+ ---+8 xP (13)
1 1 2 1 31 p+tl 1

ger ekvationssystemet:

N N
[Z x:”‘"z}-_e_ - ( yix:'l} r,k=1,2,...,p+1 (14)
i=1 i=1

Matrisen kan vara svar att invertera, (illa konditionerat
ekvationssystem) det kan hjélpa att centrera mitdata kring origo. Vid
anpassning till en r&t linje &ar detta ekvivalent med att anvénda
ortogonala polynom. Med lé&mpliga transformatioper kan &ven andra
funktioner &n polynom anpassas med hjalp av polynomanpassning.

Ex. 4

a- X

f(x)=C-e -- logaritmera och anpassa till rit 1}nje
f(x)=C-e_a.x2 -~ Gauss-topp, logaritmera och anpassa till 2-grads
polynom. |
£(x)=A/(B+x°) -- Lorentz-topp, invertera och anpassa till 2-grads -
polynom
Matrisnotation

Foér att bestédmma ekvationssystemet om f &r en allmidn funktion, linjar
i parametrarna, behdvs matrisnotation for att uttrycken skall bli

hanterbara. Vi har N oberoende observationer (med felgrénser) yliav

+ + . N
yz_oé,n.,yN_aN i punkterna xl,xz,...,xN. Satt:
L
£,=r(8,0,,...,0 ;%)= Zaj(xi)-ej (15)

J=1
dar aj(x) ar en godtycklig funktion t.ex. polynom, exp, sin, cos,....

Kvadratsumman (4) blir:

2 N y -f 2 N 1 2 L 2
g =1;[ d i] - Z [O‘_].[yi—z aj(xi).ej] (18)

o 1=1%1 j=1




dép om aJ(xl) till alj

> N2 L 2
L) be) o
derivatorna med avseende p& GJ (vilka skall vara noll i minpunkten)
blir:
%2'=§:(—2a )(1/0‘2)(y—icx 6) =0 k=i..L (18)
ik 1 1J 13 ]

ae
kK i=1 =1

detta ekvationssystem kan skrivas pa formen:

N N
' % %k %Yy
r r
g ——— | 8= E — (19)
2 = 2
o o
1=1 g 1=1 i

For att kunna skriva ovanstaende uttryck med hjalp av matriser behdvs

nagra definitioner. Satt:

Yy f 6]
1 1 e

v= Pl o=l 0= %) (20)
Yx fu en

Felen, 01, introduceras genom kovariansmatrisen V(y). Denna blir
diagonal vid oberocende observationer.

r 3

V = V(y) = 3 . ' ' (21)

Om observationerna ej &r oberoende skall de icke diagonala elementen

vara kovariansen mellan y A (Se ref. 1 sid 5/13 for definition av
r

kovarians.) Kovariansmatrisen &r symmetrisk. Satt vidare:

~ -

o« @« o
11, 12 13 1L
%21 |
A= (22)
« - o+ o« .«
N1 NL
- J

Vi kan nu skriva uttrycken (15) och (17) med hjilp av matriser pa ett

kompakt satt

X"= (y-A-8) V (y-A-8) (24)



Minimum av Xz (d& derivatorna &r noll) (18) ger

VA= -2(AV 'y - ATV A8) = O (25)
s (19) ~
(A'V7'A)'e = ATVYy (26)

Detta &r l&sbart om A?VrlA ej ar singular och 1dsningen blir
o = (AVia) ATV y (27)
Man kan notera att kovariansmatrisen kan mﬁltipliceras med godtycklig
faktor (#0) utan att parameterskattningen 8  &ndras. Skall
os@kerheterna i 6 skattas maste man veta kovariansmatrisen exakt. Man

kan visa att [3] kovariansmatrisen f3r 8 blir:

v(e) = (AV'A) (28)
D& +denna matris ingadr som del i 1&sningen (27) till @ behdvs inga

extra berdkningar for att f& fram felen 1 parameterskattningarna.
6 = V(8)A'Vly - (29)
Standardavvikelsen ,ck, for parameter ek erhélls)som kvadratroten ur

diagonalelementet V(Q)kk. Om 6i och 9J ar korrelerade &ar piJ

vee),

p11= < <
VAICRVAICYN N

en skattning av korrelationskoefficienten ( Se ref. 1, sid. 5/5).

Ex. B

(30)

Polynomanpassning, lika vikt fér alla punkter. Om man ansétter

funktionen f dar

ger l0sningen
8 = (ATA) ATy (32)
Om man istdllet anpassar till ortonormerade polynom aj(x) dar

ortonormalitetskravet ges av:

N
1Zlak(xl)-aj(xi) = Skj k,J=1(.L (33)

blir ATA enhetsmatrisen och 18sningen 6 kan skrivas: 8 = ATX.

Kovariansmatrisen V(6) blir ocksd enkel, V(g)=ATV(Z)A=c?ATA=02£ >

parametrarna 4r okorrelerade.



Ex. 6

Rat 1linje. V&lj ai(xi)=1 och az(xi)=xi—§ (mitpunkterna centrerade
kring x=0). ATA blir visserligen inte enhetsmatrisen men den blir

diagonal vilket medfdr trivial invertering.

Icke linjart parameterberoende

Om funktionen f(8;x) beror av parametrarna ei pad ett icke linjart sitt
och man inte kan transformera funktionen pé‘négot listigt s#tt sid att
den blir linjar, har man ett mycket besvdrligt problem att 18sa. Man
maste da anvanda nagon iterativ metod for att hitta minpunkten. En av
de basta (om den fungerar) Ar Newtons metod. Vi har att:

X = (y-£) 'V " (y-f) (34)

f =f(6;x) (35)
Antag att vi har en startvektor Qf:

m

o™ = [e™ 6", ...,0"]
- 1 2 L

(38)

och att V(Z)Lfl/of-sij (oberoende matningar). Minpunkten ges av den
punkt dar derivatorna map 6 &r noll, startvektorn 9& behdver inte vara
minpunkten. Satt:

2 N
ax° mo_ v [ 2 _
aT‘g(ﬁ)"Zl[ ‘—z‘](yif

J L
bi i= o

A
A

af ..
1) 55; j=1..L (37)

Man vill hitta en vektor Agé saddan att g blir noll

g(e"+a8™) = 0 (38)
iteration m+1 skall ge

0" =g"+n0" » (39)
For att hitta ett uttryck for Agé kan man utveckla g kring QT till

foérsta ordningen

a6

gj(gm)+g—§j-A9T + ?—g—j'AGZ Feeot 6—gj°A9 = 0, J=1..L - (40)
1 2

Derivatorna beraknas 1 punkten gé. Koefficienterna 6gJ/69k framfor

. . 2
AB-termerna ar andraderivatorna av X .

=2y = = G ’ (41)




N a%r

_v (L 2)[ear, of _ i

) [ 2][ 76!'35' * v, ff”am] (42)
Toi=1 oi k 3 k ]

ij ar symmetrisk men behSver inte vara positivt definit vilket

egentligen &r ett krav for att iterationsformeln skall konvergera mot

ett minimum. Med matrisnotation kan korrektionstermerna Ag skrivas
A"=-G(e™ - g™ . (43)

Nar den nya 9&+1 berdknats stoppar man in vardena i G och g och utfér
berdkningarna igen osv. Om startvektorn &r fillréckligt nira den riatta
minpunkten konvergerar metoden snabbt mot det rétta virdet (kvadratisk
konvergens). Man far dock problem om G matrisen blir singuléar eller
nastan singuléar vilket illustreras bast 1 en dimension

(Newton-Raphson).

g/\
|
|
i
|
] 1 X, a)
X X
1 2
g/\
Ay
| 5<%
- ~ X b)
X X
1 2

Fig. 1: xk+1=xk-g(xk)/g’(xk). Problem uppstdr 1 punkterna

X, och X, a) derivatan = 0, b) Pk hoppar mellan

punkterna X och X,

Feluppskattning

I exempel 2 beriknades parametervariansen genom (7), i det allminna
icke linjadra fallet erhadlls en skattning av kovariansmatrisen med
2,2
-1 _ 1 3 X
V(g)ij = §[~56;§;j (44)
dir derivatorna &r berdknade i minpunkten. Denna &r redan beraknad i

iterationsformeln eftersom:

V() '=1/2-G(8) s V(8)=2-G(8) " (45)

Kvadratroten av diagonalelementen i Gt ger ett matt pa felen i 8.



Vill man ha en b&ttre feluppskattning kan man folja X°-virdet fran

minpunkten X;n upp till Xin+a och se hur mycket de olika
m

parametrarna behdver &ndras, detta ger DbiAttre och ej s3kert

symmetriska feluppskattningar.

Linearisering

Ett av problemen med Newtons metod ar att G-matrisen inte alltid ar
positiv£ definit. Genom att fﬁrsummd andra termen i uttrycket for G
(38) far man den lineariserade G-matrisen.

G =~ i {jiiéfd-égx (48)

k3L 66 66k aej
Denna &r alltid positivt definit om derivatorna existerar och om den
ej ar singular. Den &Ar ocksa enklare att ber#kna &n den fullstandiga
G-matrisen. Ofta konvergerar Newtons metod snabbare med denna
approximation och metoden klarar sémre startvarden utan att divergera.
Konvergensen sker mot samma minpunkt som med den fullsténdiga
G-matrisen. Man far dock betala ett pris for dessa fordelar, den
approximativa G-matrisen ger inga feluppskattnihgar eftersom G V.
Vill man ha ett matt pd felen miste den fullstidndiga G-matrisen

beraknas nir minpunkten Ar uppnadd.

Andra metoder

Andra minimeringsmetoder &n Newtoné'metod ar t. ex. Random search,
Grid search, Simplex, Steepest descent, Davidon-Fetcher-Powell,
Kvadratisk interpolation, och extrapolation, intervallhalvering mm. =~
Nagra av dessa metoder har fordelen att vara stabilare &n Newtons
metod men n#Ara minpunkten finns knappt n&gon metod som konvergerar

snabbare. Dessa och andra metoder finns beskrivna i ref. 3,4,5,6.

>

Hur bra ar anpassningen?

Ett matt pa anpassningens godhet &r det reducerade 12 vardet

2_ x°
X nep
dir n &ar antalet matpunkter och p &Ar antalet skattade parametrar.

(47)

Enligt [7] skall xz—vérdet ligga nara ett for Poisson fdérdelade
mitdata, ett vidrde lagre #n 0.75 tyder pa fér kort midttid (fér litet
totalt antal counts). Varden mellan 0.8 och 1.2 &r OK. Ett annat (och

battre) s&tt att kontrollera anpassningen &r att rita kurvan Sver de



viktade resterna (Weighted residuals) [7], r(xi)

y -f
1 1 (48)

r(xi)= (yi-fi)-VG: =

Resterna skall vid en godkind anpassning vara slumpmiissigt f4rdelade
kring noll, alla systematiska variationer av r(x) brukar synas bra i
en graf av denna. Alla de testprogram som fd&ljer ritar denna
punktféljd. Ett annat mitt pd anpassningen &r den s.k. Durbin-Watson

parametérn, DW {7]
Z [r(x)-r(x )]
DW = 22 — (49)
) [r(x)1?
i=1

2

DW skall (enl. ref. 7) ha ett virde pad =1.7-1.8 fdr anpassning till
1..3 exponentialer (256..512 datapunkter).

Medelvardet och standardavvikelsen for de viktade resterna

172
Ez [r(xi)-F] ]

172

(50)

r = z r(x )/n, o=

1 r (n—l)

kan ocksi anvindas som ett mitt pd anpassningen. r skall ha ett varde

nira noll och o skall vara =1, de &4r inte s#&rskilt kénsliga fér
r

daliga anpassningar.
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POL1
Programmet anpassar ett fjardegradspolynom till valbart antal punkter,

anpassningsfunktionen &r:

£(0;X)=0_+6_x+6 x"+6 X +6 X" (51)
Test kurvan beri@knas i1 programmet genom att de exakta vardena beridknas
och d&refter adderas ett aproximativt normalférdelat brus dar
normalfordelningens standardavvikelse ges 1 % av skillnaden mellan
kurvans max och minpunkt. Programmet skriver ut parametervérden med
felgrianser och skriver &ven ut kovariansmatrisen. Man kan rita
anpassning och residualvektor pa pen-plottern eller laserskrivaren.
Fran testkérningens kovariansmatris kan noteras att korrelationen

mellan 8 ,6_ och 6 ,8 &r mycket storre &n mellan 6 ,6 .
3’5 2’ 7a 2’73

Utskrift fran testkdrning av programmet POL1:

Sigma(Y) ( % of ymax-ymin ) :5
No of channels ( 5..1000) : 200
Plot errorbars? (Y/*) 1Y
Plot on Roland plotter? (Y/*) :N
Plot on HP-Laserjet? (Y/*) 1Y

THETA(1)= 0.99908 +/- 0.01182
THETA(2)= 2.01402 +/- 0.02717
THETA(3)= 3.01692 +/- 0.07328
THETA(4)=-2.06048 +/- 0.04112
THETA(5)=-2.99541 +/- 0.08113

The covariance matrix for theta:
0.140E-03 0.278E-05 -0.648E-03 -0.643E-05 0.575E-03
0.278E-05 0.738E-03 -0.386E-04 -0.102E-02 0.573E-04
-0.64BE-03 -0.38BE-04 0.537E-02 0.891E-04 -0.570E-02
-0.B643E-05 -0.102E-02 0.891E-04 0.168E-02 -0.132E-03
0.575E-03 0.573E-04 -0.570E-02 -0.132E-03 0.B658E-02

New calculation? (Y/*):N



2.75

Error (% of max-min): 5.00 ‘

Number of channels : 200 '

THETA(1)= 1.01556 +/- 0,01182

THETA(2)= 2.02875 +/- 0.02717

THETA(3)= 2,91781 +/- 0.07328

THETA(4)=-2.,03044 +/- 0,04112

THETA(5)=-2,92464 +/- 0,08113 '
0.44
2.35 .

. POLT APBB, 1968-07-31, 13:56:09




Kommentarer till programlistningen:

RAD KOMMENTAR

1-15 Deklarationer.

16-20 De exakta @-vardena. ( 6=[1,2,3,—2,—3]T )

22-24 Lads in hur stor standardavvikelse matpunkterna skall ha.

26-29 Lads in antalet m8tpunkter 1 anpassningen.

31-34 Valj om felgrdnser skall ritas i bilderna.

36-40 Berdkna (xi,yi), xel0,2], yi=N(fi,¢iL

42-45 Nollst&dll matriserna A,B och SIGMA samt placera vérdet
SIGMAIN i vektorn SIGMA (samma os#ikerhet i alla mitpunkter).
Fér beskrivning av matrisrutinerna se kommentarer till
biblioteket MATLIB.

47-60 Berdkna A och B matriserna dar Ar’k=z x:+k-2 och Br=z yix:_1
Jfr. (14).

62-65 Multiplicera bada sidor i ekvationen med vikten 1/0‘2 for att
fa den ratta kovariansmatrisen for feluppskattningen.

B7-71 Invertera A-matrisen.

73 Ber#kna 6, 6=A" B.

75 Rita anpassning och residualvektor pa skérmen.

77-82 Rita anpassning och residualvektor pa Roland pen-plotter.
84-132 Rita anpassning och residualvektor samt skriv ut diverse
indata och resultat pa HP-laserskrivare. (Se fig.)

134-149 Skriv ut de Dberaknade parametrarna med felgridnser och
kovariansmatrisen pa skarmen.

151-159 Fraga om ny berikning skall goras.

161-177 Rutinen berdknar viardet av funktionen f(g;x).



IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: POL1.FOR

-
OVENOCWVIHWN -

11

20

1000

1100

30

40

Options: /LBZ 08/02/88 14:47:04
PROGRAM POL1

Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER  N,L

PARAMETER (N=1000, L=5)

REAL Y(1:N),X(1:N),DX,DET,RANF, THETAESTIMATE(1:L)

REAL SIGIN,RESIDUECT:N),SIGMA(T:N), F, THETA(1:L), NORMAL
REAL B(1:L),AC1:L,1:L), dX, Y, XL, JYL,DJY

INTEGER  R,K,1,NCH

INTEGER*2  HO,MI,SE, HN,YEAR,MONTH,DAY
CHARACTER  SV*1, JETTXT*40

LOGICAL  SING,ERRORBAR

EXTERNAL F

THETA(1
THETA(2
THETA(3
THETA(4
THETA(S

N Nt N Nt N

Hanuwaun

WRITE(*,*) ‘Sigma(Y) ( % of ymax-ymin ):’
READ(*,*,ERR=10) SIGIN
SIGIN=SIGIN*0.0178319

WRITE(*,1000) ‘No of channels (/,t,’.." ,N,"):’
FORMAT(’ *,A,12,A,14,A)

READ(*,* ,ERR=20) NCH

IF (NCH.LT.L.OR.NCH.GT.N) GOTO 20

WRITE(*,*) ‘Plot errorbars? (Y/*):/
READ(*,1100) SV

FORMAT(A)
ERRORBAR=SV.EQ.’Y/.OR.SV.EQ. "y’

DX=2,0/(NCH-1)
DO 30 I=1,NCH
X(I)=C1~NCH/2)*DX
Y(I)=NORMAL(F(THETA,L,X(1)),SIGIN)
CONTINUE

CALL ZEROMAT(A,L,L,L,L
CALL ZEROMAT(B,L,1,L,1
CALL ZEROMAT(SIGMA,NCH
CALL ADDCMAT(SIGMA,SIG

)
)
I1INI1)
IN,NCH,1,N, 1)
DO 60 I=1,NCH
B(1)=B¢1)+Y(I)
DO 40 R=2,L
B(R)=B(R)Y+Y(I)*X(I)**(R-1)
CONTINUE
ACT,1)=AC1,1)+1.0
DO 50 R=1,L
DO 50 K=R,L
IF (R+K.NE.2) THEN
ACR,K)=A(R,K)+X(I)**(R+K-2)
ENDIF

50
60

70

80

1600

1700

1800

A(K,R)=A(R,K)
CONTINUE
CONTINUE

IF (SIGIN.NE.O.0) THEN

CALL MULTCMAT(A,1.0/SIGIN**2,L,L
CALL MULTCMAT(B,1.0/SIGIN**2,L.1,

ENDIF

L

ILI )
L,L)

CALL INVMAT(A,L,DET,SING,L,L)

IF (SING) THEN
WRITE(*,*) 'The A-matrix is singular.’
GOTO 120

ENDIF

CALL MULTMAT(A,B,THETAESTIMATE,L,L,1,L,L,L,1,L,1)

CALL SCRPLOT(Y,SIGMA,X,RESIDUE ,NCH,F,THETAESTIMATE,L,ERRORBAR)

WRITE(*,*) ‘Plot on Roland plotter? (Y/*):’

READ(*,1100) SV

[F (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
CALL RgLPLOT(Y,SIGMA,X,RESIDUE,NCH,F,THETAESTIMATE,L,ERRORBAR)
GOTO 7!

ENDIF

WRITE(*,*) 'Plot on HP-Laserjet? (Y/*) HY

READ(*,1100) Sv

IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
CALL HPSTART(’L’)
CALL JETPLOT(Y,SIGMA,X, RESIDUE,NCH,F,THETAESTIMATE, L ,ERRORBAR)
JX=200

JXL=
JYL=

394-JX
(3+1+L)*13

JY=700-JYL
CALL HPBOX(JX,JY,JdXL,JdYL)
JY=700-16

DJY=

-13

WRITECJETTXT,1600) ‘Error (% of max-min):’/,SIGIN/0.0178319
FORMAT(’ ' ,A,F6.2)

CALL HPPRINT(JX,JY,40,JETTXT)

JY=JY+DJY

WRITECJETTXT,1700) ‘Number of channels :’/,NCH
FORMAT(’ 7,A,14)

CALL HPPRINT(JX,JY,40,JETTXT)

JY=JY+DJY

WRITE(JETTXT, 1800) * *
FORMAT(' ' ,A)

CALL HPPRINT(JX,JY,40,JETTXT)
JY=JY+DJY

DO 90 R=1,L
IF (SIGIN.EQ.0.0) THEN

WRITE(JETTXT,1200) ‘THETA(’,R,’)=',THETAESTIMATE(R)

ELSE

WRITECJETTXT,1200) ‘THETA(’,R,’)=',THETAESTIMATE(R),’ +/- /,
SQRT(ABS(A(R,R)))



118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

165
166
167
168
169
170
171
172

174
175
176
177

ENDIF
CALL HPPRINT(JX,JY,40,JETTXT)
JY=dY+DJY

90 CONTINUE

CALL GETTIMCHO,MI,SE,HN)
CALL GETDAT(YEAR,MONTH,DAY)
WRITECJETTXT,1900)
f ‘POL1 AP88, ’,YEAR,’-’,MONTH,’-’,DAY,’, ',HO,’:/ MI,’:/,SE
1900  FORMAT(A,I4.4,5(A,12.2))
CALL HPTBOX(921.0,0.0,31,JETTXT)

CALL HPEJECT
GOTO 80
ENDIF

PO 100 R=1,L
IF (SIGIN.EG.0.0) THEN
WRITE(*,1200) ‘THETA(',R,’)=',THETAESTIMATE(R)

ELSE
WRITE(*,1200) /THETA(’,R,’)=’,THETAESTIMATE(R),’ +/- /,
SQRT(ABS(A(R,R)))
ENDIF

1200  FORMAT(' ’,A,I11,A,F8.5,A,F8.5)
100  CONTINUE

WRITE(*,1300) ‘The covariance matrix for theta:’
1300 FORMAT(/' ,A)
DO 110 K=1,L
WRITE(*,1400) (A(R,K), R=1,L)
1400 FORMAT(’ /,7G11.3)
110 CONTINUE

120  WRITE(*,1500) ’New calculation? (Y/*):’
1500 FORMAT(/’ ' ,A)
READ(*,1100) SV
IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
GOTO 10
ELSE
STOP
ENDIF
END

REAL FUNCTION F(THETA,L,X)
c Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER L,
REAL THETAC1:L), X, SLASK

SLASK=THETA(1)
IF (X.NE.0.0) THEN
0o 10 1=2,L
SLASK=SLASK+THETA(CI)*X**(1-1)
10 CONTINUE
ENDIF
F=SLASK

RETURN
END



POL2

Programmet anpassar ett n:te grads-polynom (n<100) till en
Lorentz-topp. Programmet gér i stort sett exakt samma berékningar som
POL1 men ber&kningen av A-matrisen &r effektiviserad genom att summan
z x® endast bersknas en gang for varje p-varde och ber@kningen av
B-vektorn gar snabbare genom att sa fa berdkningar som mdjligt sker i
den innersta slingan. Man kan notera att anpassningen vid kanterna av
Lorentz-toppen blir usel om hdga gradtal anvidnds, dessa anpassningar

ar alltsa oanvidndbara f6r extrapolation.

Utskrift fran testkdrning av programmet POL2:

Degree of polynomial (0..99) :15

No of channels ( 16..1000) : 200

Run time :6.65 s.
Press any key to continue. <Return>
Plot on Roland plotter? (Y/*) :N

Plot on HP-Laserjet? (Y/*) 1Y

New calculation? (Y/*) :N
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1BM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp 58 DO 50 K=R,LRANGE

Source File: POL2.FOR Options: /LBZ 08/02/88 14:47:48 59 A(R,K)=ASLASK(R+K-2)
60 A(K,R)=A(R,K)

1 PROGRAM POL?2 61 50 CONTINUE

2C Anders Persson, 1988 62

3 63 DO 70 I=1,NCH

4 IMPLICIT LOGICAL (A-2) 64 SL1=Y(1)

5 INTEGER N, L,ASLASKRANGE 65 SL2=X(1)

6 PARAMETER (N=1000, L=100, ASLASKRANGE=L+L-2) 66 SL3=SL2

7 REAL*8 Y(1:N),X(1:N),DX,DET, TIME, THETAESTIMATE(1:L),A(1:L,1:L) 67 B(1)=B(1)+SL1

8 REAL*8 B(1:L),SIGIN,RESIDUE(1:N),SIGMA(T:N),F 68 DO 60 R=2,LRANGE

9 REAL*8 ASLASK(0:ASLASKRANGE),SL1,SL2,SL3 69 B(R)=B(R)+SL1*SL2

10 REAL JX,JY, XL, JYL,DJY 70 SL2=SL2*SL3

1" INTEGER R,K,I,NCH,POLDEGREE , LRANGE 71 60 CONTINUE

12 INTEGER*2 HO,MI,SE,HN,ANS,KBDCHK,KBDINC 72 70 CONTINUE

13 INTEGER*2 YEAR,MONTH,DAY 73

14 CHARACTER SV*1,JETTXT*40 74 CALL INVMAT(A, LRANGE,DET,SING,L,L)

15 LOGICAL SING,ERRORBAR 75 IF (SING) THEN

16 EXTERNAL F 76 WRITE(*,*) The A-matrix is singular.’

17 77 GOTO 110

18 SIGIN=1.0D0 78 ENDIF

19 ERRORBAR=, FALSE . 79 CALL MULTMAT(A,B,THETAESTIMATE,LRANGE,LRANGE,1,L,L,L,1,L,1)
20 CALL ZEROMAT(SIGMA,N,1,N,1) 80
21 CALL ADDCMAT(SIGMA,1.0DO,N,1,N,1) 81 CALL GETTIM(HO,MI,SE,HN)
22 82 TIME=HO*3600.0D0+M1*60.0D0+SE+HN*0.01D0-TIME
23 10 WRITE(*,1000) ‘Degree of polynomial (0../,L-1,7):’ 83
24 1000 FORMAT(' /,A,12,A) 84 WRITE(*,1200) ‘Run time:’,TIME,’ s.’
25 READ(*,*,ERR=10) POLDEGREE 85 1200 FORMAT(’ ’,A,F8.2,A)
26 IF (POLDEGREE.LT.0.OR.POLDEGREE.GT.L~-1) THEN 86 WRITE(*,*) ‘Press any key to continue.’
27 GOTO 10 87 80 ANS=KBDCHK()

28 ENDIF 88 IF (ANS.EQ.0) THEN
29 LRANGE=POLDEGREE+1 89 GOTO 80
30 90 ENDIF
31 20 WRITE(*,1100) ’No of channels (/,LRANGE,’..’ ,N,'):’ 91 ANS=KBDINC()
32 1100 FORMAT(* ', A,13,A,14,A) 92
33 READ(*,*,ERR=20) NCH 93 CALL SCRPLOT(Y,SIGMA,X,RESIDUE,NCH,F,
34 IF (NCH.LT.LRANGE.OR.NCH.GT.N) THEN @4 f THETAESTIMATE, LRANGE , ERRORBAR)
35 GOTO 20 95
36 ENDIF 96 90 WRITE(*,*) ‘Plot on Roland plotter? (Y/*):¢
37 97 READ(*,1300) sV
38 DX=1.5D0/(NCH-1) 98 1300 FORMAT(A)
39 DO 30 I=1,NCH 99 IF (SV.EQ.'Y’ OR.SV.EQ.’y’) THEN
40 X(I)=(1-NCH*0.5D0)*DX 100 CALL ROLPLOT(Y,SIGMA,X,RESIDUE,NCH,F,
41 Y(1)=1.0D0/(1.0D0+25.0D0*X(1)Y*X(1)) 101 f THETAESTIMATE, LRANGE, ERRORBAR)
42 30 CONTINUE 102 GOTO 90
43 103 ENDIF
44 CALL GETTIM(HO,MI,SE HN) 104
45 TIME=HO*3600.0D0+M[ *60.0D0+SE+HN*0.01D0 105 100 WRITE(*,*) 'Plot on HP-Laserjet? (Y/*): /
46 106 READ(*,1300) Sv
47 CALL ZEROMAT(A,LRANGE,LRANGE,L,L) 107 IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
48 CALL ZEROMAT(B,LRANGE,1,L,1) 108 CALL HPSTART(‘L’)
49 CALL ZEROMAT(ASLASK,LRANGE+LRANGE-1,1,ASLASKRANGE+1,1) 109 CALL JETPLOT(Y,SIGMA,X,RESIDUE,NCH,F,
50 110 f THETAESTIMATE, LRANGE ,ERRORBAR)
51 DO 40 I=1,NCH 111 JX=900
52 ASLASK(0)=ASLASK(0)+1.0D0 112 JXL=1119-JX
53 DO 40 R=1,LRANGE+LRANGE-2 113 JYL=(3+1)*13

54 ASLASK(R)=ASLASK(R)+X(I)**R 114 JY=719-JYL
55 40 CONTINUE 115 CALL HPBOX(JX,JY,JXL,JdYL)
56 116 JX=906
57 DO 50 R=1,LRANGE 117 JY=719-16
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121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

139
140
141
142
143
144
145
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147
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149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172

1400

1500

1600

f
1800

110
1700

DJY=-13

WRITECJETTXT,1400) ’Degree of polynomial:’,POLDEGREE
FORMAT(! ! ,A,14)

CALL HPPRINT(JX,JY,32,JETTXT)

JY=JY+DJY

WRITECJETTXT,1500) ’'Number of channels : /,NCH
FORMAT(! 7 ,A,14)

CALL HPPRINT(JX,JY,32,JETTXT)

JY=JY+DJY

WRITE(JETTXT,1600) ‘Run time :7,TIME,’ s.’
FORMAT(! /,A.F8.2,A)

CALL HPPRINT(JX,JY,32,JETTXT)

JY=JY+DJY

CALL GETTIM(HO,MI,SE,HN)
CALL GETDAT(YEAR,MONTH,DAY)

WRITECJETTXT,1800)

'POL2 APB8, /,YEAR,’-’ ,MONTH,’-’ ,DAY,”, *,KO,?:? Ml 1/ SE
FORMAT(A, 14.4,5(A,12.2))

CALL HPTBOX(921.0,0.0,31,JETTXT)

CALL HPEJECT
GOTO 100
ENDIF

WRITE(*,1700) ‘New calculation? (Y/*):/
FORMAT (/! ' ,A)
READ(*,1300) SV
IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
GOTO 10
ELSE
sTOP
ENDIF
END

REAL*8 FUNCTION F(THETA,L,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)
INTEGER L,!I
REAL*8 THETA(1:L),X, SLASK

SLASK=THETA(1)
IF (X.NE.0.0DO) THEN
DO 10 I=2,L
SLASK=SLASK+THETA(I)*X**(1-1)
CONTINUE
ENDIF
F=SLASK

RETURN
END



PQOL3

Programmet utfér exakt samma berdkning som POL2 men genpm att ber&kna
summorna, z xP pd ett listigare satt kan exekveringstiden drastiskt
minskas, speciellt fdr anpassning av polynom av lagt gradtal till
langa métserier. POL3 exekverar ungefdr fem ganger snabbare #n POL2
vid anpassning till polynom av grad mindre &n 10 till 1000 m&tpunkter.
Skillnaden blir stdrre for léngre mitserier eftersom berédkningen av

A-matrisen i POL3 ar oberoende av métseriernas langd. Hur

summaberdkningarna konverteras till berdkningar av polynom beskrivs

narmare 1 nasta program: CALCPOLC.

Utskrift fran testkdrning av programmet PCL3:

Degree of polynomial (0..49) :15

No of channels ( 16..1000) : 200

Run time :2.91s.
Press any key to continue. <Return>
Plot on Roland plotter? (Y/*) :N

Plot on HP-Laserjet? (Y/*) ;Y

New calculation? (Y/*) N



1.00

Degree of polynomial:

15

Number of channels : 1000
Run time B

4.83 s

[ POL3 APB3, 1988-07-31, 15:05:07
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IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: POL3.FOR

VONOVISWN =

20
1100

30

Options: /LBZ 08/02/88 14:48:31

PROGRAM POL3
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)

INTEGER N,L,POLVECRANGE ,CRANGE

PARAMETER ( N=1000, L=50, POLVECRANGE=L+L-2 )

PARAMETER ¢ CRANGE=((L+L)*(L+L-1))/2 )

REAL*8 Y(1:N),X(1:N),DX,DET, TIME, THETAESTIMATE(1:L),A(7:L,1:L)
REAL*8 B(1:L),SIGIN,RESIDUE(1:N),SIGMA(1:N),F,SL1,SL2,SL3
REAL*8 POL ,POLVEC(0:POLVECRANGE ), C(1:CRANGE)

REAL JX, JY, XL, JYL,DJY

INTEGER  R,K,I,NCH,POLDEGREE,LRANGE,S
INTEGER*2  HO,MI,SE,HN,ANS,KBDINC,KBDCHK
INTEGER*2 YEAR,MONTH,DAY

CHARACTER SV*1, JETTXT*40

LOGICAL SING,ERRORBAR
EXTERNAL F
S =CRANGE

SIGIN =1.0D0
ERRORBAR=.FALSE.

CALL READPC(C,S)
CALL ZEROMAT(SIGMA,N,1,N,1)
CALL ADDCMAT(SIGMA,1.0DO,N,1,N,1)

WRITE(*,1000) ‘Degree of polynomial (0../,L-1,7):'
FORMAT(' /,A,12,A)
READ(*,*,ERR=10) POLDEGREE
IF (POLDEGREE.LT.0.OR.POLDEGREE.GT.L-1) THEN
GOTO 10
ENDIF
LRANGE=POLDEGREE+1

WRITE(*,1100) ‘No of channels (’/,LRANGE,’..’ N,’):’
FORMAT(’ *,A,13,A,14,A)
READ(*,*,ERR=20) NCH
IF (NCH.LT.LRANGE.OR.NCH.GT.N) THEN
GOTO 20
ENDIF

DX=1,5D0/(NCH-1)
DO 30 I=1,NCH
X(1)=(1-NCH*0.5D0)*DX
Y(1)=1.0D0/(1.0D0+25.0D0*X(1)*X(1))
CONTINUE

CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600.0D0+MI*60.,0D0+SE+HN*0.01D0
CALL ZEROMAT(B,LRANGE,1,L,1)

DO 40 I=0,LRANGE+LRANGE-2
IF (MOD(I,2).EQ.0) THEN
POLVEC(I)=2.0D0*POL(1,NCH/2,C)*(DX**(1))
ELSE
POLVEC(1)=0.0D0
ENDIF

40

60
70

1200

80

90
1300

100

CONTINUE

POLVEC(0)=NCH

DO 50 R=1,LRANGE

DO 50 K=R,LRANGE
A(R,K)=POLVEC(R+K-2)
A(K,R)=POLVEC(R+K-2)

CONTINUE

DO 70 I=1,NCH
SL1=Y(I)
SL2=X(1)
SL3=SL2
B(1)=B(1)+SL1
DO 60 R=2,LRANGE
B(R)=B(R)+SL1*SL2
SL2=SL2*5L3
CONTINUE
CONT INUE

CALL INVMAT(A,LRANGE,DET,SING,L,L)

IF (SING) THEN
WRITE(*,*) 'The A-matrix is singular.’
GOTO 110

ENDIF

CALL MULTMAT(CA,B, THETAESTIMATE,LRANGE,LRANGE,1,L,L,L,1,L,1)

CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600.0D0+MI*60.0D0+SE+HN*0.01D0-TIME

WRITE(*,1200) ‘Run time:’,TIME,’s.’
FORMAT(' /,A,FB.2,A)

WRITE(*,*) ‘Press any key to continue.’
ANS=KBDCHK()
IF (ANS.EQ.0) THEN
GOTO 80
ENDIF
ANS=KBDINC()

CALL SCRPLOT(Y,SIGMA,X,RESIDUE,NCH,F,
f THETAEST IMATE,, LRANGE , ERRORBAR )

WRITE(*,*) ’Plot on Roland plotter? (Y/*):’

READ(*,1300) Sv

FORMAT (A)

IF (SV.EQ.’Y’_.OR.SV.EQ.’y’) THEN
CALL ROLPLOT(Y,SIGMA,X,RESIDUE,NCH,F,

f THETAESTIMATE ,LRANGE, ERRORBAR )
GOTO 90

ENDIF

WRITE(*,*) /Plot on HP-Laserjet? (Y/*): !
READ(*,1300) sV
IF (SV.EQ.’Y’_OR.SV.EQ.’y’) THEN
CALL HPSTART(’L’)
CALL JETPLOT(Y,SIGMA,X,RESIDUE,NCH,F,
THETAEST IMATE, LRANGE , ERRORBAR)
JX=900



118 JXL=1119-JX 178

119 JYL=(3+1)*13 179 DOUBLE PRECISION FUNCTION POL(Q,N,C)
120 JY=719-JYL 180 C Anders Persson, 1987

121 CALL HPBOX(JX,JY,JdXL,JYL) 181

122 JX=906 182 IMPLICIT LOGICAL (A-2)

123 JY=719-16 183 REAL*8 C(1:*),PROD,SUM

124 DJY=-13 184 INTEGER Q,N,I,J,OFFS

125 185

126 WRITE(JETTXT,1400) ‘Degree of polynomial:’,POLDEGREE 186 OFFS=(Q*(Q+1))/2

127 1400 FORMAT(’ ' ,A,14) 187 SUM=1.0D0

128 CALL HPPRINT(JX,JY,32,JETTXT) 188 DO 10 I1=1,Q+1

129 JY=JY+DJY 189 PROD=1.0D0

130 190 DO 20 J=1,1

131 WRITECJETTXT,1500) ‘Number of channels : ‘,NCH 191 PROD=PROD*(N-J)

132 1500 FORMAT (! f,A,14) 192 20 CONTINUE

133 CALL HPPRINT(JX,JY,32,JETTXT) 193 SUM=SUM+PROD*C(OFFS+1)

134 JY=JY+DJY 194 10 CONT INUE

135 195 POL=SUM

136 WRITECJETTXT,1600) ‘Run time :f,TIME,’ s./ 196

137 1600 FORMAT(’ /,A,F8.2,A) 197 RETURN

138 CALL HPPRINT(JX,JY,32,JETTXT) 198 END

139 199

140 CALL GETTIM(HO,MI,SE,HN) 200 SUBROUTINE READPC(C,S)

141 CALL GETDAT(YEAR,MONTH,DAY) 201 C Anders Persson, 1988

142 WRITECJETTXT, 1800) 202

143 f ‘POL3 AP88, ',YEAR,’-' MONTH,’-',DAY,’, ', ,HO,’:' MI,’':!,6SE 203 IMPLICIT LOGICAL (A-2Z)

144 1800 FORMAT(A,14.4,5(A,12.2)) 204 REAL*8 C(1:*)

145 CALL HPTBOX(921.0,0.0,31,JETTXT) 205 INTEGER S, I

146 206 LOGICAL EX

147 CALL HPEJECT 207

148 GOTO 100 208 INQUIRE(FILE='CCOEFF.DAT’  EXIST=EX)
149 ENDIF 209

150 210 IF (.NOT.EX) THEN

151 110  WRITE(*,1700) ‘New calculation? (Y/*):! 211 WRITE(*,*)

152 1700 FORMAT(/’ ’,A) 212 f’The unformatted file: CCOEFF:DAT containing the Cq,i values is ’
153 READ(*,1300) Sv 213 WRITE(*,*)

154 IF (SV.EQ.’Y’.OR.SV.EQ.'y’) THEN 214 f'missing. You must supply one or create one by running the ’
155 GOTO 10 215 WRITE(*,*)

156 ELSE 216 f!program CALCPOLC. !

157 STOP 217 STOP

158 ENDIF 218 ENDIF

159 END 219

160 220 OPEN(10,FILE='CCOEFF.DAT’ ,ACCESS=/DIRECT’,
161 REAL*8 FUNCTION F(THETA,L,X) 221 f FORM=/UNFORMATTED’ ,RECL=8)
162 C Anders Persson, 1988 222

163 223 DO 10 1=1,S

164 IMPLICIT LOGICAL (A-2) 224 READ(10,REC=1) C(1)

165 INTEGER L,I 225 10 CONTINUE

166 REAL*8 THETA(1:L),X, SLASK 226

167 227 RETURN

168 SLASK=THETA(1) 228 END

169 IF (X.NE.0.0DO) THEN

170 DO 10 1=2,L

171 SLASK=SLASK+THETA(I)*X**(1-1)

172 10 CONTINUE

173 ENDIF

174 F=SLASK

175

176 RETURN

177 END



CALCPOLC

Summan

n
S(q,n) = ) k?, q heltal 20, n heltal =1 (52)
k=1
kan skrivas som ett polynom ,P(q,n), av grad g+1. P(gq,n) blir:

q+1 q+1 i

_ o (n-1)! _ . -
Plq,n) = 1+i21CQJ - - z ﬂcqﬂ I:I (n J)] -

i=1

1+C (n-1)+C (n-1)(n-2)+...+C (n-1)(n-2) -+ (n-(g+1))
a,1 q,2 +1

’

(53)
Koefficienterna qu, q=0,1,2,..., i=1,2,...,q9+1, beriknas med
formeln:
_1 1 'ei- K, a_ 1 'S =D u+1-r)1
o™ T E-D01 KZO[ K ]( R U M et e DL

Delen av C -formlerna efter den forsta 1/1 termen blir alltid heltal

q,1

=z1. Exempel: q=5 = C =32, C_ =211/2, C_ _=285/3, C_  =125/4,
5,1 5,2 5,3 5,4

’ ’ > >

C. =20/5 och C =1/6. Koefficienten C blir alltid 2?
5,5 5,6 q,1

koefficienten C “ blir alltid 1/(g+1). Den sista anmirkningen
9,9

medfdr f£8ljande identitet:

o]

{E](—l)k(cﬁz—k)q (55)
k=0

Koefficienterna for q=20 gar bra att ber&kna i FORTRAN med dubbel
precision, for stérre g-virden racker inte antalet signifikanta
siffror till. Speciellt blir C i—koefficienterna for stora 1 daliga.
Jag vet tyvarr inte hurq’ man skall bevisa utrycken  for
C-kefficienterna. Jag fick fram dem genom att notera symmetrier vid
berdkning av den diskreta Fouriertransformen av punktfdl jden
f(k)=kq-e—k. M5jligen kan ett induktionsbevis anvdndas. FOr berdkning
av Fouriertransformen av ovanstidende punktfoljd se noteringar 1
anslutning till programmet TFEXP. Programmet CALCPOLC ber#knar
polynomkoefficienterna C . med hjalp av n-siffrig heltalsaritmetik.
Programmet raknar exakt Zhligt formel (54). Som resultat eralls filer
med exakta varden eller med varden i dubbel precision. Programmet PQOL3
anvidnder en rutin READPC for att l8sa in en fil: CCOEFF.DAT tillverkad
med hjdlp av CALCPOLC. Programmet utnyttjar heltalsvektorer dar fyra
siffror lagras i varje vektorelement. Endast fyra siffror lagras i ett

vektorelement eftersom fem eller fler siffror skulle ge stérre tal &n

vad integer-variabler i1 den anvénda FORTRAN kompilatorn klarar av.



Lagringsformat: Ex. A=-1234567 lagras enl.

1 2 3 4 - 250 « Element nr:

.- 248 249
A= [ 0] o] _o][ 0]----[ _o][- 123][ 4567

FNZA=249=Eirst ﬂpn—zero element in é

P4 de f©ljande tva sidorna finns en lista ©ver koefficienterna for

q=30.



co, = 171 C9,nH=  11130/7 C(14,2)= 476658572 c17,11)=  22210622434/11 €¢20,11)=  101990314020959/11
€(9,8)=  1110/8 CC14,3)=  129442951/3 CC17,12)= 2766584522/12 €¢20,12)= 21291952650150/12
c(1, = 271 C(9,9)=  54/9 CC14,4)=  885423630/4 €¢17,13)= 235168752/13 €(20,13)= 3145861276831/13
cC1,2)= 172 €¢9,10)= 1710 C(14.5)=  2314233285/5 C(17,14)= 13549578714 C(20,14)= 332528480620/ 14
C(14,6)= 287314127176 C(17,15)= 517140/15 C(20,15)= 25236629540/15
€2, 1= 4/1 c¢10,1)= 102471 CC14,7)= 192513621377 C(17,16)= 12444716 CC20,16)= 1369189248716
€(2,2)= 5/2 €(10,2)=  58025/2 C¢14,8)=  753655760/8 C17,10)= 170717 €¢20,17)= 52351194/17
c2,3)= 173 €(10,3)=  465751/3 C(146.9)= 18109234079 c¢17,18)= 1718 €(20,18)= 1370565/18
€¢10,4)= 113267074 C(14,10)= 27457430/10 €(20,19)= 23275/19
c3, 1= 8/1 €(10,5)= 114416575 CC14,11)=  2650648/11 CC18,1)=  262144/1 €€20,20)= 230720
c(3,2)= 1972 €¢10,6)= 56340976 c(14,12)= 161070712 C(18,2)=  387158345/2 c¢20.21)= 1721
c¢3,3)=  9/3 cC10,7)= 14714777 C(14,13)= 5915/13 C(18,3)=  33972448951/3
C(3,4)=  1/4 c(10,8)= 21120/8 C(14,16)= 119/14 C(18,4)=  601616805790/4 c¢21,1)= 209715271
€¢10,9)=  1650/9 C(14,15)= 1/15 C(18.5)=  3612997293605/5 €(21,2)=  10458256051/2
Ch, D= 16/1 €¢10,10)= 65710 CC18,6)=  9650629410813/6 C¢21,3)=  2188563950925/3
C(4,2)=  65/2 c¢10,11)= 1711 C(15,1)=  32768/1 CC18,7)=  13461181659199/7 C(21,4)=  77279066272045/4
C(4,3)=  55/3 C(15,2)=  14316139/2 C¢18,8)=  10866668017920/8 £(21,5)= 835664518638180/5
Clh,6)= 1474 C(11,1)=  2048/1 C(15,3)=  522538389/3 €(18,9)=  5440287930870/9 €¢21,6)=  3779879619149865/6
C¢4,5)=  1/5 C(11,2)=  175099/2 C(15,4)= 455656110174 c¢18,10)=  1771429211695/10 €¢21,7)=  8599555939908780/7
C(11,3)=  1921029/3 €¢15,5)= 1477082334075 c(18,11)= 387549682091711 €(21,8)=  11078105508262980/8
€5, 1= 32/1 CC1,4)= 612910174 C(15.6)= 2242622218276 C(18,12)= 58176221220/12 C(21,9)=  8758257497935506/9
c5.2)= 21172 CC11,5)=  7997660/5 CC15,7)=  18274230975/7 C¢18,13)= 6058947050713 €(21,10)=  4497968808080814/10
c(5.3)=  285/3 C(11,6)= 508802876 c¢15,8)=  8708038053/8 CC18,14)= 438412422/14 CC21,11)=  1563339417432793/11
C(5.4)=  125/4 c¢(11,7)=  1740585/7 C¢15,9)=  2564579160/9 c(18,15)= 21823818/15 C¢21,12)=  378785698472909712
€¢5.5)=  20/5 c(11.8)= 337227/8 c(15,10y= 483124070710 €(18,16)= 728688/16 €¢21,13)= &5334010525784/13
c5.6)= 176 c11.9)=  37620/9 €(15.11)= 59265206711 €¢18,17)= 15504717 C¢21,14)= 8133788486131/14
€(11,10)= 2365/10 €¢15,12)= 4744558712 c(18,18)= 189/18 €¢21,15)= 736314553260/15
c6,1)=  64/1 cC11,11)= 77/11 C(15,13)= 243880713 c¢18,19)= 1719 C(21,16)= 48512846756/16
CC6.2)=  665/2 c(11,12)= 1/12 C(15,14)= 7700/14 c¢21,17)= 2311510740717
C¢6.3)= 135173 c¢15,15)= 135715 €C19,1)=  524288/1 C¢21,18)= 78391929718
cC6,6)= 91074 CC12,1)= 409671 c¢15,16)= 1716 c¢19,2)= 116173717972 €(21,19)= 1836065/19
C(6.5)=  245/5 €(12,2)= 527345/2 C(19,3)=  136276954149/3 c¢21,20)= 28105/20
C(6.6)=  27/6 c¢12,3)=  7859215/3 CC16,1)=  65536/1 €¢19,4)=  3042056477901/4 c¢21,2)= 252721
c6, = /7 €(12,4)= 3256653474  €(16,2)= 42981185/2 €¢19,5)=  22279600567420/5 c¢21,22)= 1722
€(12,5)= 54115061/5  C(16,3)=  2106469695/3 C(19,6)=  71167403169296/6
ce7, = 128/1 C(12,6)= 4361385676  C(16.4)= 2330534389474 C(19,7)=  117340082684405/7  C(22,1)=  4194304/1
C(7.2)=  2059/2 €(12,7)= 19012708/7  €(16,5)= 93181501141/5 €¢19.8)=  111261193820479/8  C(22.2)= 3137686530572
C(7.3)=  6069/3 €(12,8)=  4775628/8 C(16,6)=  17175437861476  C(19.9)=  65269547326620/9 €(22,3)=  8764714059751/3
C(7.4)=  5901/4 cC12,9)=  713427/9 CC16,7)=  168620069982/7  C€(19,10)= 24926009259515/10  C(22,4)=  388583895311150/4
C(7,5)=  2380/5 €(12,10)= 63635/10 C(16,8)=  96646573452/8 CC19.11)=  6422025396787/11 €€22,5)=  5091266178101125/5
C(7,6)= 43476 cc12,11)= 3289711 CC16.9)= 3435382965379 c¢19,12)=  1143840557951/12 CC22,6)=  27294821852687235/6
C7.=  35/7 c¢12,12)= 90712 C¢16,10)= 7878943930710 C¢19,13)=  143001479920/13 C(22,7)=  72576327138420105/7
c(7.8)=  1/8 €¢12,13)= 1713 CC16,11)=  1194306542/11 cC19,14)= 12635133380/14 €¢22,8)=  108302505514275600/8
CC16,12)=  120944460/12 €(19,15)= 787593510/15 €¢22,9)=  98660680487618040/9
C(8,1)=  256/1 cC13, )= 8192/1 €¢16,13)= 8158878/13 €¢19,16)= 34211514716 €(22,10)= 58235914386824460/10
C(8,2)=  6305/2 c(13,2)=  1586131/2 C¢16,14)= 359380714 €¢19,17)= 1007760717 €¢22,11)= 23258041817274330/11
C(8,3)=  26335/3  C(13,3)= 31964205/3  C(16,15)= 9860/15 €¢19,18)= 19095/18 €€22,12)= 6487553497580610/12
C(8,4)=  35574/4  C(13,4)= 170691885/4  C(16,16)= 152/16 €¢19,19)=  209/19 €(22,13)= 1293461845833885/13
c(8,5)=  20181/5  C(13,5)= 357256900/5 C(16,17)= 1717 €¢19,20)= 1720 CC22,14)= 187340837817749/14
C(8.6)=  5418/6 €(13,6)=  359412053/6 €¢22,15)= 19914821338291/15
C8.7)=  716/7 C(13,7)= 19571552077 C(17,1)=  131072/1 C(20,1)=  1048576/1 €¢22,16)= 1561032948112/16
C(8,8)=  44/8 €(13,8)=  61993360/8  C(17,2)=  129009091/2 €(20,2)=  3485735825/2 €¢22,17)= 90120040076/17
c(8,9=  1/9 €¢13,9)=  11909898/9  C(17.3)=  8460859965/3 €(20,3)=  546269553775/3 €(22,18)= 3800957391/18
cC13,10)= 1413412710  c(17,4)=  118631189165/4  C(20.4)=  15346559343654/4 €¢22,19)= 115113229/19
€9, = 512/1 c¢13,11)=  103103/11 C(17.,5)= 582394350740/5  €(20,5)= 136719659882421/5  (22,20)= 2426270/20
c(9.2)= 1917172 C(13,12)= 4459712 CC17.6)=  1295462151439/6  C(20,6)= 520451422752492/6  C(22.21)= 33649721
€¢9,3)=  111645/3 €(13,13)= 104/13 C(17,7)=  1520714938470/7 €(20,7)=  1009888064644536/7 C(22,22)= 275/22
C(9,4)=  206205/4 C(13,14)= 1714 cC17,8)=  1038439231050/8 C(20,8)=  1118690827068716/8 C(22,23)= 1/23
C(9,5)= 15666075 C(17,9)=  440184869982/9  C(20.9)=  763956667086679/9
€(9.6)= 5810776  C(14,1)= 1638471 C¢17,10)= 121022212883/10 €(20,10)= 339455649181285/10 C(23,1)=  8388608/1



C(23,2)= 94134790219/2 €(25,11)= 66673659233425023780/11 C(27,16)= 20919506617316213220/16 C(29,17)= 1677665955216942709800/17
€(23,3)=  35090233104309/3 €(25,12)= 27356330244899559540/12 €¢27,17)= 2504098507358611800/17 €(29,18)= 197217031462137552270/18
C(23,4)= 1951684190615501/4 €(25,13)= 8063250613405297440/13 €(27,18)= 231706038982140450/18 €(29,19)= 18195028726570045350/19
€(23,5)= 30936180963917900/5 C(25,14)= 1744185041071744260/14 C(27,19)= 16635986747269890/19 €(29,20)= 1322701940013676950/20
€(23,6)= 196155019146911770/6 €(25,15)= 281337188828342400/15 €(27,20)= 927257243522610/20 C(29,21)= 75866679154145880/21
C(23,7)=  607905438960048075/7 C(25,16)= 34225585968543840/16 €(27,21)= 39997171354140/21 C(29,22)= 3428143459502190/22
€(23,8)= 1047298876766900505/8 €(25,17)= 3163166079108750/17 €(27,22)= 1325167306320/22 C(29,23)= 121448222364300/23
€¢23,9)=  1094909310390456000/9 C(25,18)= 222834648439260/18 €(27,23)= 33278103495/23 €(29,24)= 3343230005700/24
€(23,10)= 739255738742687100/10 €(25,19)= 11955673447575/19 C(27,24)= 619897005/24 €(29,25)= 70484655150/25
€(23,11)= 337332416194116420/11 €(25,20)= 485804951775/20 €(27,25)= 8271900/25 €(29,26)= 1112639346/26
C(23,12)= 107596237285822260/12 C(25,21)= 14776621860/21 C(27,26)= T4529/26 €(29,27)= 12688515/27
€(23,13)= 24596019339255000/13 €(25,22)= 329705805/22 C(27,27)= 405/27 C(29,28)= 98455/28
C(23,14)= 4103574413100120/14 €¢25,23)= 5217550/23 €¢27,28)= 1/28 C(29,29)= 464/29
€(23,15)= 505977979230405/15 C(25,24)= 55250/24 €(29,30)= 1/30
€(23,16)= 46452381456195/16 €(25,25)= 350/25 C(28,1)=  268435456/1
€(23,17)= 3183193669480/17 €(25,26)= 1/26 €(28,2)= 22876524019505/2 C(30,1)= 1073741824/1
€(23,18)= 162338230505/18 C(28,3)= 36005920360726735/3 €(30,2)= 205890058352825/2
€(23,19)= 6103221971/19 C(26,1)=  67108864/1 C(28,4)=  6172799805435714374/4 €(30,3)= 576254861708199751/3
€(23,20)= 166064899720 C(26,2)=  2541798719465/2 C(28,5)=  249681785690986046581/5 C(30,4)=  154644071295663419470/4
€(23,21)= 3166548/21 C(26,3)= 2249257981411351/3 C(28,6)= 3580446950339211578808/6 €(30,5)= 9056481088655651261765/5
€(23,22)= 39974/22 €(26,4)=  246102157672171710/4 C(28,7)=  23158700070068829113484/7 C(30,6)= 178693936580409621681519/6
C(23,23)= 299/23 €(26,5)= 6860344797183631845/5 C(28,8)=  78848021400597314372364/8 C(30,7)=  1536113190525184222991677/7
C(23,24)= 1/24 €(26,6)=  T1245231955472493737/6 €(28,9)=  156981305524103153575131/9 €(30,8)= 6783968081589891770669520/8

C(26,7)=  345049394467805594931/7 C(28,10)= 196987550334704997928775/10 €¢30,9)=  17219401659091733159701500/9
C(24,1)= 16777216/ €(26,8)= 900135018057890700800/8 C(28,11)= 164653027408149212160085/11 €(30,10)= 27210949027906068288831890/10
C(24,2)=  282412759265/2 €(26,9)=  1395336907865354246650/9 C(28,12)= 95587453439839183381650/12 C(30,11)= 28397730909995804656989196/11
C(24,3)=  140455067207455/3 €(26,10)= 1378391241747724529325/10 C(28,13)= 39803235376030602786765/13 C(30,12)= 20467592866871257293429750/12
C(24,4)= 9793511186181814/4 €(26,11)= 913574249583931900965/11 €(28,14)= 12190175180195086086600/14 C(30,13)= 10546948403985805309670575/13
C(24,5)=  187568769974122901/5 €(26,12)= 422305952417119297800/12 C(28,15)= 2800117147901756026200/15 C(30,14)= 3992670694888621033682835/14
C(24,6)= 1404021314992300290/6 €(26,13)= 140241838832573723700/13 C(28,16)= 489786919721060648640/16 €(30,15)= 1134528655824927814178565/15
C(24,7)= 5059398530827296370/7 C(26,14)= 34226026229481461340/14 C(28,17)= 65993279749771225620/17 C(30,16)= 246142460860339562408160/16
C(24,8)= 10033595329862152620/8 €(26,15)= 6245580062325222660/15 C(28,18)= 6906513248019280350/18 C(30,17)= 41324481977064755829480/17
C(24,9)=  11996391980671460505/9 C(26,16)= 863172150293587680/16 C(28,19)= 564425773927538250/19 €(30,18)= 5424789552997556202930/18
C(24,10)= 9226722436560014100/10 €(26,17)= 91162575392501340/17 €(28,20)= 36108388861244700/20 €(30,19)= 561117605993538459270/19
C(24,11)= 4787244733072084140/11 C(26,18)= 7397024399454690/18 €(28,21)= 1807195013313690/21 €(30,20)= 45971769466857261300/20
C(24,12)= 1736083500909805800/12 €(26,19)= 461948117390760/19 C(28,22)= 70476019399500/22 €(30,21)= 2991768881404886310/21
C(24,13)= 451940508035392260/13 €¢26,20)= 22157577434850/20 C(28,23)= 2123841790200/23 €(30,22)= 154713978722696250/22
C(24,14)= 86149635535756800/14 €(26,21)= 810890632695/21 C(28,24)= 48775528620/24 C(30,23)= 6342900796245390/23
C(24,15)= 12199222080786600/15 €(26,22)= 22359855375/22 €(28,25)= 834966405/25 €(30,24)= 205028972506800/24
C(24,16)= 1295668463985720/16 €(26,23)= 454927005/23 C(28,26)= 10284183/26 €(30,25)= 5175831039600/25
C(24,17)= 103749867506835/17 C(26,24)= 6598800724 C(28,27)= 85869/27 €(30,26)= 100525917492/26
€(24,18)= 6267620049075/18 £(26,25)= 64350/25 €(28,28)= 434/28 €(30,27)= 1467917766/27
C(24,19)= 284402669925/19 C(26,26)= 377/26 €(28,29)= 1/29 C(30,28)= 15543710/28
C(24,20)= 9590584850720 €(26,27)= 1/27 €(30,29)= 112375/29
C(24,21)= 235728955/21 €¢29,1)= 536870912/1 €¢30,30)= 495/30
C(24,22)= 4085950722 C(27,1)=  134217728/1 C(29,2)=  68629840493971/2 C¢30,31)= 1/31
C(24,23)= 47150/23 C(27,2)=  7625463267259/2 €(29,3)=  144046557966926445/3
C(24,24)= 324/24 C(27,3)= 8999573724364869/3 C(29,4)= 30900004947539298605/4
C(24,25)= 1/25 C(27,4)=  1232760046342269901/4 €(29,5)=  1504263513951351993860/5

C(27,5)=  41408170940773962780/5 €(29,6)=  25312810438065467098237/6
C(25,1)=  33554432/1 C¢27,6)= 505576968485491088004/6 C(29,7)=  188850047510889844486680/7
C(25,2)=  847255055011/2 C(27,7)= 2831640387697917253185/7 C(29,8)= 732790892675444658464760/8
€(25,3)= 562102681589085/3 C(27,8)=  8446264556988821902131/8 €(29,9)=  1648661076641628850123674/9
C(25,4)=  49108010998116525/4 C(27,9)=  14853504096711433167300/9 €(29,10)= 2323844359205858130791656/10
€(25,5)= 1135206131030919220/5 C(27,10)= 16557640567090324069225/10  C€(29,11)= 2172823879232495543849795/11
€(25,6)= 10015717974920224931/6 C(27,11)= 12341282236754907340905/11  C(29,12)= 1407289922126058596121535/12
C(25,7)=  41879209561610671250/7 C(27,12)= 6403551631006482772365/12 C(29,13)= 652832748704267622396360/13
C(25,8)= 95361756499586669950/8 €(27,13)= 2385691696073151429600/13 C(29,14)= 222655863078956894085765/14
€(25,9)=  129997515136576757670/9 C(27,14)= 653632232274795643800/14 €(29,15)= 56992049546623182505800/15
€(25,10)= 113490338782831615605/10  C€(27,15)= 134155307226685023900/15 €(29,16)= 11126494783159787053080/16



Kommentarer till programlistningen:

Rad Kommentar

1-13 Deklarationer, SLASK &r en hjalpvektor dar delresultat
lagras. C inneh&ller den senast beraknade koeficienten. SL
ir en hjalpvektor dar talen (i+1-k)? lagras fér att de inte
skall behdva beriknas flera ganger om. FNZ,FNZS och FNZC &ar
pekare till det férsta elementet <skilt fran noll i
vektorerna.

15-22 Initiering av konstanter och vektorer.

24-28 Lds in till hur hogt gradtal, g, som koefficienterna skall
beriaknas. qr®20 ger en exekveringstid pa 10-20 sekunder men
berakningstiden dkar kraftigt med tkad q. Fér g=100 &r det
fraga om timmar.

30-63 Las in i vilka format koefficienterna skall lagras.

65-69 Lagra talen 2,3,4,...,qmax+2 i hjalpvektorn SL.

71-206 Berdkna och lagra koefficienterna.

72-76 Om qgz2 multipliceras talen i hjalpvektorn SL med
2,3,4,...,qmax+2. Resultatet blir att SL innehdller talen
2q,3q,4q,...,(qmax+2)q dessa anvdnds senare i berdkningen av
koefficienterna.

78-80 Skriv ut pad  skdrmen (utan radframmatning) vilken
C-koefficient som berdknas.

83-126 Berikna delsumman [;](—1)k(i+1—k)q och addera den till
C-vektorn.

84-88 Placera talet (i+1-k)? i vektorn SLASK.

80-118 Multiplicera talet i SLASK med [1;1], multiplikationen sker
med minimalt antal anrop av  multiplikation- och
divisions-rutinen, darav indexberdkningarna LOW och UP for
slingorna och anvidndandet av slaskvariablerna SLM och SLD
dar vanlig multiplikation sker tills talen blir av maximal
storlek.

120-124 Om (-1)* &r negativt subtraheras delsumman annars adderas
den.

128-135 Division av C med talet (i-1)! Nu fattas bara att dividera

med i men eftersom resultatet dd ej kan representeras exakt

i vektorerna sparas talet som heltal.



137-141

143-188

190-197

223-234
236-248
250-355

357-366

368-411

413-451

453-478

480-4396

Om koefficienterna skall lagras i formatet DOUBLE PRECISION
(formatterat eller oformatterat) konverteras talet i
C-vektorn till ett tal i dubbel precision. Observera att hir
divideras talet med i eftersom detta inte utférdes pa
raderna 128-135.

Ber&kna formatsatsen och lagra det exakta talet om detta
lagringsformat &ar valt.

Lagra talen som DOUBLE PRECISION-tal om detta lagringsformat
ar valt.

Rutinen nollstéller talet lagrat i vektorn A.

Rutinen placerar talet 1 i1 vektorn A.

Rutinen adderar talet i vektor A med talet 1 vektor B och
placerar resultatet 1 vektor A. Inga restriktioner pa
tecknet.

Rutinen subtraherar talet 1 vektor A med talet 1 vektor B
och placerar resultatet i vektor A. Inga restriktioner pa
tecknet.

Rutinen multiplicerar talet i vektor A med talet MULT och
placerar resultatet 1 vektor A. Inga restriktioner pa
tecknet.

Rutinen dividerar talet 1 vektor A med talet DIV och
placerar resultatet 1 vektor A. Inga restriktioner pa
tecknet.

Rutinen konverterar talet 1 vektor A till ett tal 1 dubbel
precision och placerar talet i variabeln C.

Rutinen kopierar talet i vektor A till vektor B.



IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp 58 DPUNF=.TRUE.

Source File: CALCPOLC.FOR Options: /LBZ 08/02/88 14:14:35 59 WRITE(*,*) ’Filename:’
60 READ(*,1000) FILECDPUNFORM
1 PROGRAM CALCPOLC 61 OPEN(UNIT=12,FILE=FILECDPUNFORM,ACCESS=/DIRECT’,
2¢C Anders Persson, 1988 62 f FORM=/UNFORMATTED/ ,RECL=8)
3cC Must be compiled with compiler option /Z (optimization = off) 23 ENDIF
4 C 4
5 65 DO 20 [=2,QMAX+2
6 IMPLICIT LOGICAL (A-2) 66 FNZ(1)=1
7 INTEGER SLASK(1:250),C(1:250),5L(1:250,2:252),FNZ(2:252) 67 CALL ZEROVEC(SL(1,1),N,FNZ(I))
8 INTEGER FIRSTNZ,NPRINT,QMAX,Q,ARRPOS,NSIFF,N,1,K,J,SLM,SLD,M 68 SL(N, 1)=1
9 INTEGER FNZC,FNZS,LOW1,UP1,LOW2,UP2 69 20 CONTINUE
10 REAL*8 o]0 70
1 CHARACTER FMT*36,SLASK3*3,Sv*1, FILECEX*40, FILECDPASCII*40 71 DO 90 Q=0,QMAX
12 CHARACTER FILECDPUNFORM*40 72 IF (Q.GE.2) THEN
13 LOGICAL CEX,DPASC,DPUNF 73 DO 30 I=2,QMAX+2
14 74 CALL MULTVEC(SL(1,1),N,NSIFF,1,FNZ(I))
15 FMT = 7(T2,A,la,A,lb,A,T13,1c,pppl4.4,A,1b)’ 75 30 CONT INUE
16 N = 250 76 ENDIF
17 FNZzC =1 77
18 FNZS =1 78 DO 80 I=1,Q+1
19 CALL  ZEROVEC(SLASK,N,FNZS) 79 WRITE(*,1100) ‘C(’,Q,’,’,1,7)!
20 CALL  ZEROVEC(C,N,FNZC) 80 1100 FORMAT('+7 A, 13,A,13,A)
21 NSIFF = 4 81
22 M = 10**NSIFF 82 CALL ZEROVEC(C,N,FNZC)
23 83 DO 60 K=0,1-1
24 10 WRITE(*,*) ‘Qmax:’ 84 IF (Q.NE.O) THEN
25 READ(*,*,ERR=10) QMAX 85 CALL COPYVEC(SL(1,I+1-K),SLASK,N,FNZ(I+1-K), FNZS)
26 IF (QMAX.LT.0.OR.QMAX.GT.250) THEN 86 ELSE
27 GOTO 10 87 CALL ONEVEC(SLASK,N,FNZS)
28 ENDIF 88 ENDIF
29 89
30 CEX = .FALSE. 90 IF (K.GT.I-1-K) THEN
31 DPASC = ,FALSE. 91 LOW1 = K+1
32 DPUNF = .FALSE. 92 upP1 = [-1
33 93 Low2 =2
34 WRITE(*,*) ‘Save file with the exact Cq,i values? (Y/*):f 94 upP2 = 1-1-K
35 READ(*,1000) SV 95 ELSE
36 1000 FORMAT(A) 96 LOWl = I-K
37 IF (SV.EQ./Y’.OR.SV.EQ.’y’) THEN 97 upP1 = [-1
38 CEX=.TRUE. 98 Low2 =2
39 WRITE(*,*) ‘Filename:’ 99 up2 =K
40 READ(*,1000) FILECEX 100 ENDIF
41 OPEN(UNIT=10,FILE=FILECEX) 101
42 ENDIF 102 SLM=1
43 103 DO 40 J=LOW1,UP1
44 WRITE(*,*) ’Save file with the formatted double precision Cq,i’ 104 SLM=SLM*J
45 WRITE(*,*) ‘values? (Y/*):! 105 IF (SLM*(J+1).GE.M.OR.J.EQ.UP1) THEN
46 READ(*,1000) sV 106 CALL MULTVEC(SLASK,N,NSIFF,SLM, FNZS)
47 IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN 107 SLM=1
48 DPASC=.TRUE. 108 ENDIF
49 WRITE(*,*) ‘Filename:’ 109 40 CONT INUE
50 READ(*,1000) FILECDPASCII 110
51 OPEN(UNIT=11,FILE=FILECDPASCII) 11 sLo=1
52 ENDIF 112 DO 50 J=LOWZ2,UP2
53 113 SLD=SLD*J
54 WRITE(*,*) ‘Save file with the unformatted double precision Cq,i’ 14 IF (SLD*(J+1).GE.M.OR.J.EQ.UP2) THEN
55 WRITE(*,*) ’values? (Y/*):! 115 CALL DIVVEC(SLASK,N,NSIFF,SLD,FNZS)
56 READ(*,1000) SV 116 SLD=1
57 IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN 117 ENDIF



£e -

118 50
119
120
121
122
123
124
125
126 60
127
128
129
130
131
132
133
134
135 70
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
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156
157
158
159
160
161
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164
165
166
167
168
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170
171
172
173
174
175

176
177 1200

CONTINUE

IF (MOD(K,2).EQ.Q) THEN

CALL ADDVEC(C,SLASK,N,NSIFF,FNZC,6FNZS)
ELSE

CALL SUBVEC(C,SLASK,N,NSIFF,FNZC,FNZS)
ENDIF

CONTINUE

SLD=1
DO 70 J=2,1-1
SLD=SLD*J
IF (SLD*(J+1).GE.M.OR.J.EQ.I-1) THEN
CALL DIVVEC(C,N,NSIFF,SLD,FNZC)
SLD=1
ENDIF
CONTINUE

IF (DPASC.OR.DPUNF) THEN
CALL CONVDP(C,N,NSIFF,DC,FNZC)

DC = DC/1
ARRPOS= Q*(Q+1)/2+]
ENDIF

IF (CEX) THEN
FIRSTNZ=FN2C
NPRINT=N-FNZC

IF (Q.LE.9) THEN
FMT(8:8)='1/

ELSEIF (Q.LE.99) THEN
FMT(8:8)='2/

ELSE
FMT(8:8)=3

ENDIF

IF (I.LE.9) THEN
FMT(13:13)=/1/
FMT(35:35)=/1"

ELSEIF (I.LE.99) THEN
FMT(13:13)=/2¢
FMT(35:35)="2"

ELSE
FMT(13:13)=73/
FMT(35:35)='3/

ENDIF

IF (CCFIRSTNZ).LE.9) THEN
FMT(22:22)="1"'

ELSEIF (C(FIRSTNZ).LE.99) THEN
FMT(22:22)='2

ELSEIF (C(FIRSTNZ).LE.999) THEN
FMT(22:22)=/3"'

ELSE
FMT(22:22)="'4"

ENDIF

WRITE(SLASK3,1200) NPRINT
FORMAT(13)

178
179
180
181
182
183
184
185
186
187
188
189
190
191
192 1300
193
194
195
196
197
198
199 80
200
201
202
203 1400
204
205
206 90
207
208
209
210
2N
212
213
214
215
216
217
218
219
220
221
222
223
224 C
225
226
227
228
229
230
231 10
232
233
234
235
236
237 C

FMT (24:26)=SLASK3

IF (NPRINT.EQ.0) THEN

FMT(24:31)=/
ELSE

FMT(27:31)='14.4,"

ENDIF

WRITE(10,FMT) ’C(’,Q,

’

r
1

,1,7)=!,C(FIRSTNZ),

(C(J), J=FIRSTNZ+1,N),’/’,1

ENDI

F

IF (DPASC) THEN
WRITE(11,1300) ’C(’,ARRPOS, /)= ,DC
FORMAT(’ /,A,15,A,D28.20)

ENDI

F

IF (DPUNF) THEN
WRITE(12,REC=ARRPOS) DC

ENDI

F

CONTINUE

[F (CEX) THEN
WRITE(10,1400) *
FORMAT(’ /,A)

ENDIF
CONTINUE
IF (CEX)

CLOSE(
ENDIF

THEN
10)

IF (DPASC) THEN

CLOSE(
ENDIF

IF (DPUN
CLOSE(
ENDIF

STOP
END

SUBROUTINE ZEROVEC(A, N, FN2)

1)

F) THEN
12)

Anders Persson, 1988

IMPLICIT
INTEGER

Do 10 I=

A(I)=0
CONTINUE
FNZ=N
RETURN
END

SUBROUT I
Anders P

LOGICAL (A-2)
AC1:*),N, T, FNZ

FNZ,N

NE ONEVEC(A,N,FNZ)
ersson, 1988



238 298 BLTZERO=B(FN2B).LT.0

239 IMPLICIT LOGICAL (A-2) 299 IF (BLTZERO) THEN

240 INTEGER AC1:*),N,1,FN2Z 300 B(FNZB)=-B(FNZB)

241 301 ELSE

242 DO 10 I=FNZ,N 302 A(FNZA)=-A(FNZA)

243 A(I)=0 303 ENDIF

244 10 CONTINUE 304

245 A(N)=1 305 ABSBLTABSA=.TRUE.

246 FNZ=N 306 DO 30 K=FNZ,N

247 RETURN 307 IF (B(K).LT.ACK)) THEN
248 END 308 ABSBLTABSA=.TRUE.
249 309 GOTO 31

250 SUBROUTINE ADDVEC(A,B,N,NSIFF,FNZA,FNZB) 310 ELSEIF (B(K).GT.A(K)) THEN
251 ¢ Anders Persson, 1988 311 ABSBLTABSA=.FALSE.
252 312 GOTO 31

253 IMPLICIT LOGICAL (A-2) 313 ENDIF

254 INTEGER AC1:*),B(1:*),N,NSIFF,M,1,K,FNZA,FNZB,FNZ 314 30 CONTINUE

252 LOGICAL NEG,DIFFSIGN,BLTZERO, ABSBLTABSA §15 31 CONT INUE

25 16

257 FNZ = MIN(FNZA,LFNZB) 317 IF (.NOT.ABSBLTABSA) THEN
258 M = 10**NSIFF 318 DO 40 K=FNZ,N

259 319 I = A(K)

260 IF CA(FNZA).GE.O.AND.B(FNZB).GE.O) THEN 320 A(K) = B(K)

261 NEG = .FALSE. 321 B(K) = 1

262 DIFFSIGN = .FALSE. 322 40 CONT INUE

263 ELSEIF (ACFNZA).LE.O.AND.B(FNZB).LE.O) THEN 323

264 NEG = .TRUE. 324 I = FNZA

265 DIFFSIGN = .FALSE. 325 FNZA = FNZB

266 ACFNZA) = -A(FNZA) 326 FNZB = 1

267 B(FNZB) = -B(FNZB) 327 ENDIF

268 ELSE 328

269 DIFFSIGN = ,TRUE. 329 DO 50 K=N,FNZ, -1

270 ENDIF 330 I=A(K)-B(K)

271 331 If (I.LT.0) THEN

272 IF (.NOT.DIFFSIGN) THEN 332 I = [+4M

273 DO 10 K=N,FNZ,-1 333 ACK-1)= A(K-1)-1

274 1=A(K)+B(K) 334 ENDIF

275 IF (I.GE.M) THEN 335 A(K)=1

276 1 = I-M 336 50 CONTINUE

277 ACK-1)= A(K-1)+1 337

278 ENDIF 338 A(FNZ-1)=A(FNZ-1)-B(FNZ-1)
279 A(K)=I 339 FNZA=N

280 10 CONTINUE 340 DO 60 K=FNZ-1,N

281 341 IF (A(K).NE.O) THEN
282 A(FNZ-1)=A(FNZ-1)+B(FNZ-1) 342 FNZA=K

283 FNZA=N 343 GOTO 61

284 DO 20 K=FNZ-1,N 344 ENDIF

285 IF (A(K).NE.O) THEN 345 60 CONTINUE

286 FNZA=K 346 61 CONTINUE

287 GOTO 21 347

288 ENDIF 348 IF (BLTZERO.AND.(.NOT.ABSBLTABSA)) THEN
289 20 CONTINUE 349 A(FNZA)=-A(FNZA)

290 21 CONTINUE 350 ELSEIF ((.NOT.BLTZERO).AND.ABSBLTABSA) THEN
291 351 A(FNZA)=-A(FNZA)

292 IF (NEG) THEN 352 ENDIF

293 A(FNZA)=-A(FNZA) 353

294 ENDIF 354 RETURN

295 RETURN 355 END

296 ENDIF 356

297 357 SUBROUTINE SUBVEC(A,B,N,NSIFF,FNZA,LFNZB)
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Anders Persson, 1988

IMPLICIT LOGICAL (A-Z)
INTEGER  A(1:*),B(1:*),N,NSIFF,FNZA,FNZB

B(FNZB)=-B(FNZB)

CALL ADDVEC(A,B,N,NSIFF,(FNZA,6FNZB)
RETURN

END

SUBROUTINE MULTVEC(A,N,NSIFF, MULT, FNZA)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER  A(¢1:*),N,NSIFF MULT,K,1,M, PLUS,FNZA, SAVEMULT
LOGICAL  NEG

SAVEMULT = MULT

NEG = .FALSE.

IF (ACFNZA).LT.0.AND.MULT.GT.0) THEN
NEG = .TRUE.

ELSEIF (A(FNZA).GT.0.AND.MULT.LT.0) THEN
NEG = .TRUE.

ENDIF

A(FNZA) = ABS(A(FNZA))

MULT = ABS(MULT)

M = 10**NSIFF

PLUS =0

DO 10 K=N,FNZA,-1
1=A(K)*MULT+PLUS
IF (I.GE.M) THEN

PLUS = I/M
1 = [-PLUS*M

PLUS = O

A(K)=1
CONTINUE

ACFNZA-1)=A(FNZA-1)*MULT+PLUS

IF (A(FNZA-1).NE.Q) THEN
FNZA=FNZA-1

ENDIF

IF (NEG) THEN
A(FNZA)=-A(FNZA)

ENDIF

MULT=SAVEMULT

RETURN
END

SUBROUTINE DIVVEC(A,N,NSIFF,DIV,FNZA)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER  A(1:*),N,NSIFF,DIV,K,I,M,MD,FNZA,SAVEDIV

10

LOGICAL  NEG

SAVED1IV
NEG

DIV
.FALSE.

o

IF (A(FNZA).LT.O.AND.DIV.GT.0) THEN
NEG = .TRUE.

ELSEIF (A(FN2A).GT.0.AND.DIV.LT.0) THEN
NEG = .TRUE.

ENDIF
A(FNZA) = ABS(A(FNZA))
DIV = ABS(DIV)
M = 10**NSIFF
DO 10 K=FNZA,N-1
1 = A(K)/D1V
MD = A(K)-I*DIV
A(K+1) = A(K+1)+MD*M
AKY =1
CONTINUE

A(N)=A(N)/D1V

IF (A(FNZA).EQ.0) THEN
FNZA=FNZA+1

ENDIF

IF (NEG) THEN
A(FNZA)=-A(FNZA)

ENDIF

DIV=SAVEDIV

RETURN
END

SUBROUTINE CONVDP(A,N,NSIFF,C,FNZA)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)

REAL*8 C

INTEGER A(1:*) ,N,NSIFF,M,K,FNZA,LAST
LOGICAL NEG

NEG = A(FNZA).LT.0

A(FNZA) = ABS(A(FNZA))

LAST = MIN(N, FNZA+25/NSIFF)
c = 0.0D0

DO 10 K=FNZA, LAST
IF (A(K).NE.O) THEN
M=(N-K)*NSIFF
C=C+DBLE(A(K))*(10.0D0**M)
ENDIF
CONTINUE

IF (NEG) THEN
C=-C
ENDIF

RETURN



478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496

20

END

SUBROUTINE COPYVEC(A,B,N,FNZA,FNZB)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER  A(1:*),B(1:*),N,FNZA,FNZB, I

DO 10 [=FNZB,FNZA
B(I)=0
CONTINUE

DO 20 I=FNZA,N
B(I)=A(I)

CONTINUE

FNZB=FNZA

RETURN
END



ARCROSS

Programmet anpassar polynom till mitdata fran en mitning av
fotojonisationstvarsnittet for Argon. Till de tvd rédta delarna av
kurvan anpassas rata linjer (polynom av grad 1) och till den fdérsta
icke 1linjdra delen anpassas polynom av valbart gradtal 1 tre
intervall. Intervallen &verlappar nagot for att fa mjukare dvergdngar
mellan de olika omradena. Istadllet for att Ovrlappa intervallen for
att fa mjukare Overgangar vore det naturligtvis snyggare att infdra

kravet att forsta och andraderivatorna skall vara kontinuerliga.

Utskrift fran testexekvering av programmet ARCROSS:

Degree of polynomial (0..15) 27
Plot errorbars? (Y/*) 1Y
Plot only up to the first edge? (Y/*) :Y
Plot on Roland plotter? (Y/*) :N
Plot on HP-Laserjet? (Y/*) 1Y
Degree of polynomial: 7

Run time: 4.82 s.

THETA( 1)= ~1.2150 +/- 0.96106E-02
THETA( 2)= -2.3404 +/- 0.12465E-01
THETA( 3)= -4.7481 +/~ 0.13769E-01
THETA( 4)= -2.7514 +/- 0.17513E-01
THETA( 5)= 3.5320 +/- 0.18287E-01
THETA( 8)= -0.839759 +/- 0.16465
THETA( 7)= -2.5185 +/- 1.1848
THETA( 8)= 0.34384 +/- 4.0384
THETA( 9)= -11.103 +/- 16.684
THETA(10)= -37.728 +/- 33.210
THETA(11)= -1.5623 +/- 62.820
THETA(12)= 97.717 +/- 104.75
THETA(13)= -0.67368E-01 +/- 0.35160E-01
THETA(14)= 1.9664 +/- 0.60406
THETA(15)= 22.893 +/- 5.3902
THETA(16)= -141.15 +/- 493.779
THETA(17)= -151.48 +/- 190.73
THETA(18)= 1669.0 +/- 1204.5
THETA(19)= 543.22 +/~ 1796.5
THETA(20)= -7209.6 +/~ 8862.5
THETA(21)= 0.16348 +/- 0.30442E-01
THETA(22)= -0.88166 +/- 0.19736
THETA(23)= -0.72682 +/- 0.69852
THETA(24)= 0.11928 +/- 2.6531
THETA(25)= -0. 12968 +/- 3.7314
THETA(26)= -0.93966E-01 +/- 10.374
THETA(27)= -0.51016 +/- 5.3534
THETA(28)= 0.36433 +/- 12.133

Sum of residuals /nch: -0.492197E-03
Quit? (Y/*):Y



Degree of polynomial
Run time

H 7
: 3.95 s.

sum of residuals /nch: -0.492197€-03

-1.02

0.75 ]
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~0.73 . [ ARCROSS APBB, 1988-07-31, 15:27:31




Degree of polynomial :
Run time B
Sum of residuals /nch:

7
3.90 s.
-0.285332E-03

-10.51

0.73

AT
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0.73 . [ARCROSS APBB, 1988-07-31, 15:28:44




Indata till ARCROSS programmet.
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. 00616
.00403
.00244
.00132
. 000598
.000136
. 000028



Kommentarer till programlistningen:

Rad Kommentar

1-16 Deklarationer.

18-20 Antal mAtpunkter &ar 138, data finns 1 filen ARGON.DAT,
osdkerheten i maAtvdrden &r 3% vilket 1 den LOG-skala som
anvands blir lika stora fel for alla mé&tpunkter.

22-26 L3ds in och logaritmera métdata samt placera felet 1 vektorn
SIGMA.

30-35 Valj gradtal pa de tre polynom som anvidnds 1 anpassningen
till den forsta delen av kurvan.

37~-40 Valj om felgranser skall ritas.

42-43 Spara tiden fore berakningarna.

45-50 Anpassa polynom av valt gradtal till punkterna 1 till 51.

52-56 Anpassa polynom av valt gradtal till punkterna 48 till 62.

58-62 Anpassa polynom av valt gradtal till punkterna 58 till 80.

64-69 Anpassa rat linje till den forsta rata delen av kurvan
(kanal 81-119).

71-75 Anpassa rat linje till den andra rata delen av kurvan
(kanal 120-138).

77 Det totala antalet anpassade parametrar ar 3* (POLDEG+1)+4.

79-80 Spara exekveringstiden.

82-87 Valj om kurvor skall ritas med alla punkter eller endast den
forsta delen innan de linjédra omradena.

89 Rita anpassning, mitdata och residualvektor pa skérmen.

91-95 Berikna residualsumman fodr att f& ett matt pad hur bra
anpassningen lyckats.

g7-102 Rita pa pen-plotter.

104-138 Rita och skriv ut diverse resultat pad HP laserskrivare.

140-167 Skriv ut parametervirden med felgrdnser mm. pa skarmen.

169-204 Rutinen berdknar funktionsvérdet f(6;x). Funktionen &r
uppdelad i 5 intervall: x= [-w,1n(41)], [1n(41),1n(82)],
[In(B2),1n(248)], [1n(248),1n(3260)] och [1n(3260),x]. I de
tre forsta intervallen anvidnds polynom av valbart gradtal, i
de tva sista anvidnds forstagradspolynom.

206-256 Rutinen anpassar ett polynom av valbart gradtal till

punkterna (xi,yi), i=FI,FI+1,...,LA. x-vArdena centreras
kring x=0 innan summationerna av matriselementen (se
ekvation 14) for att matrisen skall bli lattare att
invertera, for ovrigt utfér rutinen samma berdkningar som i

programmen POL1, POLZ och POLS.



IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp 58 " CALL FITPOL(THETASLASK,ERRSLASK,X,Y,SIGMA,KXM(5),59,80,POLDEG)

Source File: ARCROSS.FOR Options: /LBZ 08/02/88 14:13:32 59 DO 50 I=1,LR
60 THETAEST (2*LR+I+4)=THETASLASK(I)
1 PROGRAM ARCROSS 61 THETAERR(2*LR+I+4)=ERRSLASK(I)
2C Anders Persson, 1988 22 50 CONTINUE
3 3
4 IMPLICIT LOGICAL (A-2) 64 LR=2
5 INTEGER N,L,MR 65 CALL FITPOL(THETASLASK,ERRSLASK,X,Y,SIGMA,XM(1),81,119,1)
6 PARAMETER (N=138, L=16, MR=3*L+4) 66 DO 60 I=1,LR
7 REAL*8 Y(1:N),X(1:N), THETAEST(1:MR), THETASLASK(1:L) 67 THETAEST(I)=THETASLASK(I)
8 REAL*8 RESIDUE(1:N),SIGMA(1:N),F,THETAERR(1:MR),ERRSLASK(1:L) 68 THETAERR(I)=ERRSLASK(I)
9 REAL*8 TIME,SLASK,XM(1:5),SUMRESDIVNCH 69 60 CONTINUE
10 REAL JX, JY, XL, JYL,DJY 70
1 INTEGER R,K,I,NCH,POLDEG,LR,J 71 CALL FITPOL(THETASLASK,ERRSLASK,X,Y,SIGMA,6XM(2),120,138,1)
12 INTEGER*2 HO,MI,SE, HN,YEAR ,MONTH,DAY 72 DO 70 I=1,LR
13 CHARACTER SV*1,JETTXT*40 73 THETAEST (1+2)=THETASLASK(I)
14 LOGICAL ERRORBAR 74 THETAERR(I1+2)=ERRSLASK(I)
15 EXTERNAL F 75 70 CONTINUE
16 COMMON XM 76
17 ¢ 77 LR=3*(POLDEG+1)+4
18 NCH=138 78
19 OPEN(UNIT=10,FILE='ARGON.DAT’ ) 79 CALL GETTIM(HO,MI,SE,HN)
20 SLASK=LOG((1.0+0.03)/(1.0-0.03)) 80 TIME=HO*3600.0+MI*60,0+SE+HN*0.01-TIME
21 81
22 DO 10 1=1,138 82 WRITE(*,*) ’Plot only up to the first edge? (Y/*):/
23 READ(10,*) X(I1),Y(1) 83 READ(*,1100) SV
24 X(I)=LOG(X(1)) 84 NCH=138
25 Y(I)=LOG(Y(I)) 85 IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
26 SIGMA(I)=SLASK 86 NCH=80
27 10 CONTINUE 87 ENDIF
28 CLOSE(10) 88
29 89 CALL SCRPLOT(Y,SIGMA,X,RESIDUE,NCH,F, THETAEST, POLDEG+1,ERRORBAR)
30 20 WRITE(*,1000) ‘Degree of polynomial (0..’,L-1,7):’ 90
31 1000 FORMAT(' 7,A,12,A) 91 SUMRESDIVNCH=0.0D0
32 READ(*,*,ERR=20) POLDEG 92 DO 80 I=1,NCH
33 IF (POLDEG.LT.0.OR.POLDEG.GT.L-1) THEN 93 SUMRESDIVNCH=SUMRESDIVNCH + RESIDUE(I)
34 GOTO 20 94 80 CONTINUE
35 ENDIF 85 SUMRESDIVNCH=SUMRESDIVNCH/NCH
36 6
37 WRITE(*,*) ‘Plot errorbars? (Y/*):' 97 90 WRITE(*,*) 'Plot on Roland plotter? (Y/*):!
38 READ(*,1100) sV 98 READ(*,1100) SV
39 1100 FORMAT(A) 99 IF (SV.EQ.’Y’.OR.SV.EQ.'y’) THEN
40 ERRORBAR=SV.EQ.’Y’ .OR.SV.EQ. 'y’ 100 CALL ROLPLOT(Y,SIGMA,X,RESIDUE,NCH,F,THETAEST,POLDEG+1,ERRORBAR)
41 101 GOTO 90
42 CALL GETTIM(HO,MI, SE,HN) 102 ENDIF
43 TIME=HO*3600.0+MI*60.0+SE+HN*0. 01 103
44 104 100 WRITE(*,*) 'Plot on HP-Laserjet? (Y/*): !
45 LR=POLDEG+1 105 READ(*,1100) SV
46 CALL FITPOL(THETASLASK,ERRSLASK,X,Y,SIGMA,XM(3),1,51,POLDEG) 106 IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
47 DO 30 I=1,LR 107 CALL HPSTART(’L’)
48 THETAEST (I+4)=THETASLASK(I) 108 CALL JETPLOT(Y,SIGMA, X, RESIDUE,NCH,F, THETAEST,POLDEG+1,ERRORBAR)
49 THETAERR(I1+4)=ERRSLASK(I) 109 JX=870
50 30 CONTINUE 110 JXL=1119-JX
51 111 JYL=(3+1)*13
52 CALL FITPOL(THETASLASK,ERRSLASK,X,Y,SIGMA,XM(4),48,62,POLDEG) 112 JY=719-JYL
53 DO 40 I=1,LR 113 CALL HPBOX(JX,JY,JXL,dYL)
54 THETAEST(LR+1+4)=THETASLASK(I) 114 JX=876
55 THETAERR(LR+1+4)=ERRSLASK (1) 115 JY=719-16
56 40 CONTINUE }}? DJY=-13
57



1800

1200
1300
1400

110
1500
1600

1700

WRITECJETTXT,1300) ‘Degree of polynomial :/,POLDEG
CALL HPPRINT(JX,JY,40,JETTXT)
JY=JY+DJY

WRITECJETTXT,1400) ‘Run time !/, TIME, ! s,/
CALL HPPRINT(JX,JY,40,JETTXT)
JY=JY+DJY

WRITECJETTXT,1700) ‘Sum of residuals /nch:’,SUMRESDIVNCH
CALL HPPRINT(JX,JY,40,JETTXT)

CALL GETTIM(HO,MI,SE,HN)
CALL GETDAT(YEAR,MONTH,DAY)

WRITECJETTXT, 1800)

ARCROSS AP88, ’,YEAR,’-’ ,MONTH,’-/ DAY,’, ', HO,?z! M1, :’,SE
FORMAT (A, 14.4,5(A,12.2))

CALL HPTBOX(903.0,0.0,34, JETTXT)

CALL HPEJECT
GOTO 100
ENDIF

WRITE(*,1200)

FORMAT (/)

WRITE(*,1300) ’‘Degree of polynomial:’,POLDEG
FORMAT(' 7, A,14)

WRITE(*,1400) ’Run time:’,TIME,’ s.’
FORMAT(' /,A,F8.2,A)

WRITE(*,1200)

DO 110 R=1,LR
WRITE(*,1500) 'THETA(',R,’)=',THETAEST(R),’ +/- ', THETAERR(R)
IF (R.EQ.2.0R.R.EQ.4.0R.MOD(R-4,POLDEG+1).EQ.0) THEN

WRITE(*,1600) *

ENDIF

CONTINUE

FORMAT(? *,A,12,A,G15.5,A,G15.5)

FORMAT(’ 7 ,A)

WRITE(*,1700) ‘Sum of residuals /nch:’,SUMRESDIVNCH
FORMAT(’ ’,A,G15.6)

WRITE(*,1600) Quit? (Y/*):’

READ(*,1100) SV

IF (SV.EQ.’Y’.OR.SV.EQ.'y’) THEN
STOP

ELSE
GOTO 20

ENDIF

END

REAL*8 FUNCTION F(THETA,L,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)

INTEGER L,I

REAL*8 THETA(1:*),X,XM(1:5),SLASK,LOG41,L0G62, LOG248, LOG3260
PARAMETER (LOG41= 3.721588629, LOG62= 4.126973082)

PARAMETER (LOG248=5.513428746, LOG3260=8.089482474)

COMMON XM

20

30

20

IF (X.GE.LOG248.AND.X.LT.LOG3260) THEN
F=THETA(1)+THETA(2)*(X-XM(1))
ELSEIF (X.GE.LOG3260) THEN
F=THETA(3)+THETAC4)*(X-XM(2))
ELSEIF (X.LT.LOG41) THEN
SLASK=0.0D0
Do 10 1=1,L
SLASK=SLASK+THETA(I+4)* ((X-XM(3))**(I-1))
CONTINUE
F=SLASK
ELSEIF (X.GE.LOG41.AND.X.LT.LOG62) THEN
SLASK=0.0D0
DO 20 1=1,L
SLASK=SLASK+THETACL+I+4)*((X-XM(4))**(I1-1))
CONTINUE
F=SLASK
ELSEIF (X.GE.LOG62.AND.X.LT.LOG248) THEN
SLASK=0.0D0
DO 30 I=1,L
SLASK=SLASK+THETA(2*L+1+4)*((X-XM(5))**(I1-1))
CONTINUE
F=SLASK
ENDIF

RETURN
END

SUBROUTINE FITPOL(THETA,ERR,X,Y,SIGMA,XM,FI,LA,POLDEG)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)
INTEGER L

PARAMETER ( L=16 )

INTEGER  FI,LA,POLDEG,I,LR,R,K

REAL*8 THETAC1:*),ERRC1:%),X(1:%),Y(1:*),SIGMA(1: %), XM
REAL*8 DET,A(1:L,1:L),B¢1:L),C(1:L)

LOGICAL  SING

XM=0.0D0

DO 10 I=FI,LA
XM=XM+X (1)

CONTINUE

XM=XM/(LA-FI+1)

LR=POLDEG+1

CALL ZEROMAT(A,L,L,L,L)
CALL ZEROMAT(B,L,1,L,1)
CALL ZEROMAT(C,L,1,L,1)
DO 40 I=FI,LA
B(1)=B(1)+Y(I1)/SIGMA(I)**2
DO 20 R=2,LR
B(R)=B(RI+Y(I)*(X(I)-XM)**(R~1)/SIGMA(I)**2
CONTINUE
AC1,1)=A(1,1)+1.0D0/SIGMA(1 ) **2
DO 30 R=1,LR
DO 30 K=R,LR
IF (R+K.NE.2) THEN
ACR,K)=ACR, K)+(X(T)-XMY**(R+K-2)/SIGMA( T )**2
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255
256

30
40

50

ENDIF
A(K,R)=A(R,K)
CONTINUE
CONTINUE

CALL INVMAT(A,LR,DET,SING,L,L)

IF (SING) THEN
WRITE(*,*) ‘The A-matrix is singular.’
STOP

ENDIF

CALL MULTMAT(A,B,C,LR,LR,1,L,L,L,1,L,1)
DO 50 I=1,LR
THETACI)=C(I)
ERR(I)=SQRT(ABS(A(I,I)))
CONT INUE

RETURN
END



EXP1

Programmet anpassar en exponential med bakgrund till en i datorn
tillverkad testkurva. Eftersom anpassningsfunktionen inte kan
transformeras till att bli 1linjér 1 parametrarna méste en iterativ
metod anvdndas for att hitta minimum av Xz summan. Programmet anvdnder
Newton’s metod vilket inneb&r att fodrsta och andra derivatorna med
avseende pa 6 maste ber#knas for X%, (ekv. 37,42 och/eller 48).

Anpassad funktion:

f(e;x) = el-exp(-82°x)+63 (56)
Forstaderivator:
af _ A
55;_ exp( 6, x) (57)
af - — - 3 — -
35 = % 91 exp( 92 X) (58)
2
af _
a5 = 1 (59)
3
Andraderivator:
2
art _ .. P
36 35 = X exp( 6, %) (60)
12
2
at _ 2.4 . .
3635 = X 9, exp( 6, %) (61)
2 2
2 2
of _ 90f (82)

90 36, - 38,96
alla Ovriga andraderivator &r noll.
Programmet berdknar startvarden till parametervektorn om detta véiljs.
Startvektorn ©ber@knas enligt fdljande algoritm: Forst berdknas
bakgrunden (63) genom att ta medelviArdet pa& den sista tiondelen av
indatakurvan (dock alltid minst 2 punkter), darefter subtraheras
bakgrunden bort och en rat linje anpassas till den logaritmerade
kurvans forsta punkter. Antalet punkter best&ms genom att vérdet i den
sista kanalen skall vara stérre &n en tiondel av vardet i den forsta
kanalen. Fran denna réata linje far man startviarden pad intensitet (61)
och sdnderfallskonstant (82). Om startvirden istdllet ges fran

tangentbordet kan parametervarden léasas till startvardet om sia Onskas.



Utskrift fran testkdrning av programmet EXP1:

No of channels ( 3..1024) : 300
Plot errorbars? (Y/*) 1Y

Parameter values.

Theta 1 (Intensity) : 200
Theta 2 (Decay constant) :6
Theta 3 (Background) : 10

Calculate start values from data? (Y/*) :Y

Press Q to quit iteration.

It:0, TH1: 207.26 ,TH2: 5.5107 ,TH3: 10.979

It:1, TH1: 201.86 ,TH2: 6.1885 ,TH3: 10.956 ,STEP: 0.139383
It:2, TH1: 202.46 ,TH2: 6.2591 ,TH3: 10.616 ,STEP: 0.473135E-01
It:3, TH1: 202.46 ,TH2: 6.2591 ,TH3: 10.612 ,STEP: 0.327852E-03
It:4, TH1: 202.81 ,TH2: 6.2850 ,TH3: 10.683 ,STEP: 0.129645E-01
It:5, TH1: 202.81 ,TH2: 6.2851 ,TH3: 10.683 ,STEP: 0.381779E-04
Press any key to continue. <Return>

Plot on Roland plotter? (Y/*) :N

Plot on HP-Laserjet? (Y/*) 1Y

Number of channels : 300

Number of iterations : 5

Run time : 10.66 s.

THETA(1)= 202.80978 +/- 3.36685
THETA(2)= 6.28512 +/- 0.12131
THETA(3)= 10.68880 +/- 0.37307

The covariance matrix for theta:
11.3 0.281 0.280

0.281 0.147E-01 0.294E-01

0.280 0.294E-01 0.139

New calculation? (Y/*):N



221.88

—5.57]

Number of channels : 300
Number of iterations: 4
Run time : 7.47 s,

THETA(1)= 198.23155 +/- 3.16312
THETA(2)=  5.95290 +/- 0.08606
THETA(3)= 10.00000 Locked.

The covariance matrix:
10.0 0.200 0.000E+00
0,200 0.741E-02 0.000E+00
0.000E+00 0.000E+00 2.00

4.657]

[ EXP1 APBB, 1988-07-31, 16:01:17




232,18 Number of channels : 300
Number of iterations: 6
Run time 2 14,72 s,
THETA(1)= 203,42487 +/- 3.29049
THETA(2)= 5.97129 +/- 0.11473
THETA(3)= 10.09413 +/- 0.38812
The covariance matrix:
10.8 0.259 0.302
0.259 0.132e-01 0.300E-01
'! 0.302 0.300E-01 0.151
"1 I |
PO
|
0.96] I I || | | | | LA LT I
3.02

-3.02

[EXP1 APBB, 1988-07-31, 15158123




Kommentarer till programlistningen:

Rad

Kommentar

1-18
20-40

42-48

50-52
54-110

112-114

116-117

118-120
122

123-188

124-125

127-131

132-150

152-156

158-164
165

166

Deklarationer.

Lds In antal kanaler, parametervarden och om felgranser
skall ritas.

Tillverka testkurvan y.= N(f(g;xi),J?T§?§:T). Egentligen
borde kanalinnehallet vara Poissonférdelat (kan diskuteras
se [7] sid. 181) men om kanalinnehdllet &r tillréckligt
stort ar normalférdelningen en god approximation.

Fran start ar alla parametrar fria variabler i1 anpassningen.
Om man vAljer att bestidmma startvirden automatiskt enl.
tidigare beskrivning utfors detta annars ldses startvérden
in fran tangentbordet och mdjlighet ges att lasa
parametervarden.

Om Q eller g tangenten pa tangentbordet trycks ned avbryts
itereringen.

Tidtagning.

Skriv ut startvirden pa skérmen.

Itereringen borjar med att anvAnda den lineariserade
G-matrisen eftersom den tillater s&mre startvidrden utan att
divergera.

Utfor iterativa férbattringar med Newtons metod.

Nollstall g-vektorn och G-matrisen.

Om G-matrisen &r lineariserad anvinds vikten 1/2 annars
anviinds 1/0° = 1/£(e;x) Jfr. (5).

g-vektorn och G-matrisen berdknas enl. formlerna (37), (42)
och (46).

Om nagon parameter &r last ar motsvarande rad och kolumn i
G-matrisen nollstalld. Darfor maste diagonalelementet sittas
till 1 for att parameterns vérde ej skall &ndras vid
18sningen av ekvationssystemet (dessutom blir G-matrisen
singuldr om en rad eller kolumn &r noll).

Invertera G-matrisen och multiplicera den med -1.

Utfor Dberdkningen -G-g enl. ekvation (43) och placera
resultatet 1 vektorn DELTATHETA.

Addera  DELTATHETA till THETAEST vilket ger den nya

parametervektorn enl. ekv. (39).



168-173

175-177
179-182

183-185

187-194

196-198

200

201-202
203-208
210

212-217
218-283

284-309

311-318
321-331
333-348
351-367

Berdkna ett madtt pa hur n8ra minpunkten iterationerna har
natt. SLASK-variabeln tilldelas virdet pad den senaste
steglédngden i parameterrymden (normerat). Om denna stegléngd
ar tillrackligt liten kan programmet tilladtas byta till den
fullstidndiga G-matrisen istdllet for den lineariserade,
alternativt kan iterationen avbrytas om G-matrisen redan
berdknas med (42).

Skriv ut resultat fran den senaste iterationen pa skarmen.
Om stegliangden &r mindre &n 0.5-10_4 och den fullsténdiga
G-matrisen anvénts ar iterationen klar och slingan bryts.

Om stegléngden &r mindre &n 0.5-1072 byter programmet fran
den lineariserade G-matrisen till den fullstindiga for att
felgrianser skall kunna ber@knas.

Hir testas om knappen Q pd tangentbordet varit nedtryckt, om
sd ar fallet bryts itereringen.

Slut pd iterationsslingan. Om programmet hamnar pd rad 197
har maximalt antal iterationer utforts utan att minpunkten
uppnatts.

Efter slingan ligger matrisen ¢t i faltet GMATRIX. Denna
maste multipliceras med -2 fo6r att vara en skattning av
kovariansmatrisen (45).

Spara exekveringstiden.

Stanna programmet innan kurvan ritas pa skirmen.

Rita anpassning och residualvektor pa sk#rmen.

Rita anpassning och residualvektor pa Roland pen-plotter.
Rita anpassning och residualvektor pad HP laserskrivare samt
skriv ut diverse varden bl.a. kovariansmatrisen.

Skriv ut parametervirden med felgrénser (eller ordet
’Locked’ ) och kovariansmatrisen mm. pa skarmen.

Fraga om ny berakning skall utfdras.

Rutinen berdknar funktionsvérdet f(8;x), (56).

Rutinen berdknar fdrstaderivatorna av f, (57)..(59).

Rutinen berdknar andraderivatorna av f, (860)..(82).



IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: EXP1.FOR Options: /LBZ 08/02/88 14:20:35

1 PROGRAM EXP1

2C Anders Persson, 1988

3

4 IMPLICIT LOGICAL (A-2)

5 INTEGER N,L,MAXITER

6 PARAMETER (N=1024, L=3, MAXITER=1000)

7 REAL Y(1:N),X(1:N),DX,DET,NORMAL, THETAEST(1:L)
8 REAL RESIDUE(1:N),SIGMA(1:N), F,THETA(1:L)
9 REAL GMATRIX(1:L,1:L),GVECTOR(1:L),DELTATHETA(1:L)
10 REAL BG, SX, SY,SXY,SX2,NOOFPOINTS,SLASK,DFDTH,D2FDTH2
1" REAL SL1,SL2,SL3,SL4,SL5, TIME

12 REAL JX, JY, JXL,JYL,DJY

13 INTEGER R,K,T,NCH,NOOFIT,J

14 INTEGER*2 HO,MI,SE,HN,ANS,KBDCHK,KBDINC

15 INTEGER*2 YEAR,MONTH,DAY

16 CHARACTER SV*1,JETTXT*40

17 LOGICAL SING,ERRORBAR, LINEARIZED,LOCKED(1:L)
18 EXTERNAL F

19
20 10 WRITE(*,1000) ‘No of channels (’,L,’.." ,N,?):!
21 1000 FORMAT(’ ‘ ,A,I12,A,14,A)

22 READ(*,*,ERR=10) NCH

23 IF (NCH.LT.L.OR.NCH.GT.N) THEN

24 GOTO 10

25 ENDIF

26

27 WRITE(*,*) /Plot errorbars? (Y/*):/

28 READ(*,1100) SV

29 1100 FORMAT(A)
30 ERRORBAR=SV.EQ.’Y’ .OR.SV.EQ. 'y’
31
32 WRITE(*,*) ‘Parameter values.’
33 WRITE(*,*) ‘Theta 1 (Intensity):’
34 READ(*,*) THETA(1)
35
36 WRITE(*,*) ‘Theta 2 (Decay constant):’
37 READ(*,*) THETA(2)
38
39 WRITE(*,*) ‘Theta 3 (Background):’
40 READ(*,*) THETA(3)
41
42 DX=1.0/(NCH-1)

43 DO 20 I=1,NCH

44 X(I)=(I-1)*DX

45 SLASK=F (THETA,L,X(I1))

46 Y (I )=NORMAL (SLASK,SQRT(SLASK))

47 SIGMA(T)=SQRT(SLASK)

48 20 CONTINUE

49
50 DO 30 I=1,L
51 LOCKED(1)=.FALSE.
52 30 CONTINUE
53
54 WRITE(*,*) ‘Calculate start values from data? (Y/*):/
55 READ(*,1100) SV

56 IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN

57 R =NCH/10+2

50
60

K =NCH-R+1
BG=0.0

DO 40 I=K,NCH
BG=BG+Y (1)
CONTINUE

BG

SX

SY

SXY

Sx2
NOOFPOINTS

o
o

#onHunun
OCOO0O0CO®
« a
COOCOO™

DO 50 I=1,NCH

IF (Y(I)-BG.LE.(Y(1)-BG)*0.1) THEN
GOTO 60

ENDIF
NOOFPOINTS=NOOFPOINTS+1.0
SX=SX+X(1)
SY=SY+LOG(Y(I))
SXY=SXY+X(I)*LOG(Y(1))
SX2=SX2+X(1)**2

CONT INUE

CONTINUE

THETAEST(3)=BG
THETAEST(2)=(NOOFPOINTS*SX2~SX**2)/(SX*SY-NOOFPOINTS*SXY)
THETAEST(1)=(SY*THETAEST(2)+SX)/(THETAEST(2)*NOOFPOINTS)
THETAEST(1)=EXP(THETAEST(1))
THETAEST(2)=1.0/THETAEST(2)

ELSE
WRITE(*,*) ‘Enter start values for theta.’

WRITE(*,*) ‘Theta(1)=!

READ(*,*) THETAEST(1)

WRITE(*,*) ‘tock parameter Theta(1)? (Y/*):/
READ(*,1100) SV
LOCKED(1)=SV.EQ.’Y’.OR.SV.EQ. 'y’

WRITE(*,*) 'Theta(2)='

READ(*,*) THETAEST(2)

WRITE(*,*) ‘Lock parameter Theta(2)? (Y/*):'
READ(*,1100) SV
LOCKED(2)=SV.EQ."Y’.OR.SV.EQ. "y’

WRITE(*,*) fTheta(3)='

READ(*,*) THETAEST(3)

WRITE(*,*) ’Lock parameter Theta(3)? (Y/*):'
READ(*,1100) SV
LOCKED(3)=SV.EQ.’Y’.OR.SV.EQ.'y'

ENDIF

WRITE(*,*) ¢ ¢/

WRITE(*,*) ’Press Q to quit iteration.’
WRITE(*,*) * !

CALL GETTIMCHO,MI,SE,HN)
TIME=HO*3600. 0+MI*60 . 0+SE+HN*0.01



-- 8

118 178

119 WRITE(*,1200) f1t:’,0,’,TH1:/ ,THETAEST(1),’,TH2:/ ,THETAEST(2), 179 IF (SLASK.LE.O.5E-4.AND.(.NOT.LINEARIZED)) THEN
120 f !, TH3:/ ,THETAEST(3) 180 NOOFIT=J

121 181 GOTO 130

122 LINEARIZED=,TRUE. 182 ENDIF

123 DO 120 J=1,MAXITER 183 IF (SLASK.LE.O.5E-2.AND.LINEARIZED) THEN

124 CALL ZEROMAT(GMATRIX,L,L,L,L) 184 LINEARIZED=.FALSE.

125 CALL ZEROMAT(GVECTOR,L,1,L,1) 185 ENDIF

126 DO 90 I=1,NCH 186

127 IF (LINEARIZED) THEN 187 ANS=KBDCHK()

128 SL1=-1.0 188 IF (ANS.NE.O) THEN

129 ELSE 189 ANS=KBDINC()

130 SL1=-2.0/F(THETAEST,L,X(1)) 190 IF (CHAR(ANS).EQ.’Q’.OR.CHAR(ANS).EQ.’q’) THEN
131 ENDIF 191 NOOFIT=J

132 SL2=Y(1)-F(THETAEST,L,X(1)) 192 GOTO 130

133 DO 80 R=1,L 193 ENDIF

134 1F (.NOT.LOCKED(R)) THEN 194 ENDIF

135 SL3=DFDTH(R, THETAEST,L,X(1)) 195

136 GVECTOR(R)=GVECTOR(R)+SL1*SL2*SL3 196 120 CONTINUE

137 DO 70 K=R,L 197 NOOF IT=MAXITER

138 IF (.NOT.LOCKED(K)) THEN ) 198 130 CONT INUE

139 SL4=DFDTH(K, THETAEST,L,X(1)) 199

140 GMATRIX(R,K)=GMATRIX(R,K)+SL1*(-SL3*SL4) 200 CALL MULTCMAT(GMATRIX,-2.0,L,L,L,L)

141 IF (.NOT.LINEARIZED) THEN 201 CALL GETTIM(HO,MI,SE, HN)

142 SL5=D2FDTH2(R,K, THETAEST,L,X(1)) 202 TIME=HO*3600.0+M1*60,0+SE+HN*0,01-TIME

143 GMATRIX(R,K)=GMATRIX(R,K)+SL1*SL2*SL5 203 WRITE(*,*) ’Press any key to continue.’

144 ENDIF 204 140 ANS=KBDCHK ()

145 GMATRIX(K,R)=GMATRIX(R,K) 205 IF (ANS.EQ.0) THEN

146 ENDIF 206 GOTO 140

147 70 CONTINUE 207 ENDIF

148 ENDIF 208 ANS=KBDINC()

149 80 CONTINUE 209

15? 90 CONTINUE 21? CALL SCRPLOT(Y,SIGMA,X,RESIDUE,NCH,F,THETAEST,L ,ERRORBAR)
5 2

152 DO 100 R=1,L 212 150  WRITE(*,*) ‘'Plot on Roland plotter? (Y/*):’

153 IF (LOCKED(R)) THEN 213 READ(*,1100) SV

154 GMATRIX(R,R)=1.0 214 IF (SV.EQ.’/Y’.OR.SV.EQ.’y’) THEN

155 ENDIF 215 CALL ROLPLOT(Y,SIGMA, X,RESIDUE,NCH,F,THETAEST,L,ERRORBAR)
156 100 CONTINUE 216 GOTO 150

157 217 ENDIF

158 CALL INVMAT(GMATRIX,L,DET,SING,L,L) 218

159 IF (SING) THEN 219 160 WRITE(*,*) ‘Plot on HP-Laserjet? (Y/*): /

160 WRITE(*,*) ‘G-matrix singular!’ 220 READ(*,1100) SV

161 GOTO 210 221 IF (SV.EQ.’Y’.OR.SV.EQ.'y’) THEN

162 ENDIF 222 CALL HPSTART(’L’)

163 223 CALL JETPLOT(Y,SIGMA,X,RESIDUE,NCH,F,THETAEST,L,ERRORBAR)
164 CALL MULTCMAT(GMATRIX,-1.0,L,L,L,L) 224 JX=870

165 CALL MULTMAT(GMATRIX,GVECTOR,DELTATHETA,L,L,1,L,L,L,1,L, 1) 225 JXL=1119-JX

166 CALL ADDMAT(THETAEST,DELTATHETA,THETAEST,L,1,L,1,L,1,L,1) 226 JYL=(12+1)*13

167 227 JY=719-JYL

168 SLASK=0.0 228 CALL HPBOX(JX,JY,JdXL,JdYL)

169 DO 110 I=1,L 229 JX=870

170 IF (THETAEST(I).NE.0.0) THEN 230 JY=719-16

171 SLASK=SLASK+ABS(DELTATHETA(I)/THETAEST(1)) 231 DJY=-13

172 ENDIF 232

173 110 CONTINUE 233 WRITE(JETTXT,1400) ‘Number of channels :’,NCH
174 234 CALL HPPRINT(JX,JY,40,JETTXT)

175 WRITE(*,1200) *1t:’,J,’,TH1:/, THETAEST(1),’,TH2:/,THETAEST(2), 235 JY=JY+DJY

176 f ¢,TH3:7,THETAEST(3),’,STEP:’/, SLASK 236

177 1200 FORMAT(’ ’,A,13,A,G12.5,A,G12.5,A,G12.5,A,G13.6) 237 WRITECJETTXT,1400) ‘Number of iterations:’,NOOFIT



180

2000

1300

1400
1500

CALL HPPRINT(JX,JY,40, JETTXT)
JY=JY+DJY

WRITE(JETTXT,1500) ‘Run time
CALL HPPRINT(JX,JY,40,JETTXT)
JY=JY+DJY

WRITE(JETTXT,1100) ¢ !
CALL HPPRINT(JX,JY,40, JETTXT)
JY=JY+DJY

DO 170 R=1,L
IF (.NOT.LOCKED(R)) THEN

WRITECJETTXT,1600) ’THETA(’,R,?)=!,THETAEST(R),’ +/- /,

2!, TIME,’ s.!

SQRT(ABS(GMATRIX(R,R)))

ELSE

WRITECJETTXT,1600) ‘THETA(’,R,’)=',THETAEST(R),’ Locked.’

ENDIF
CALL HPPRINT(JX,JY,40,JETTXT)
JY=JY+DJY

CONTINUE

WRITE(JETTXT,1100) * ¢
CALL HPPRINT(JX,JY,40,JETTXT)
JY=JY+DJY

WRITECJETTXT,1100) ’ The covariance matrix:’

CALL HPPRINT(JX,JY,40,JETTXT)
JY=JY+DJY

DO 180 K=1,L

WRITE(JETTXT, 1800) (GMATRIX(R,K), R=1,L)

CALL HPPRINT(JX,JY,40,JETTXT)
JY=JY+DJY
CONTINUE

CALL GETTIM(HO,MI,SE, HN)
CALL GETDAT(YEAR,MONTH,DAY)
WRITE(JETTXT,2000)

'EXP1 AP88, ’,YEAR,’-',MONTH,’-‘,DAY,’, ' HO,*:!,MI,?:? SE

FORMAT(A,I4.4,5(A,12.2))
CALL HPTBOX(921.0,0.0,31,JETTXT)

CALL HPEJECT
GOTO 160
ENDIF

WRITE(*,1300)
FORMAT(/)

WRITE(*,1400) ‘Number of channels:’,NCH

WRITE(*,1400) ’Number of iterations:’,NOOFIT

FORMAT(’ ’ A, 14)

WRITE(*,1500) ‘Run time:’,TIME,’ s.’/
FORMAT(’ 7, A,F8.2,A)

WRITE(*,1300)

DO 190 R=1,L
IF (.NOT.LOCKED(R)) THEN

WRITE(*,1600) ‘THETAC’,R,’)=' THETAEST(R),' +/- ’,

SQRT(ABS(GMATRIX(R,R)))
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299
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301
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307
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309
310
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312

314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
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352
353
354
355
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357

1600
190

1700

1800
200

210
1900

ELS

ENDIF
FORMAT(’ ‘,A,11,A,F10.5,A,F10.5)
CONTINUE

WRITE(*,1700) /The covariance matrix for theta:’

FORMAT (/' *,A)

DO 200 K=1,L
WRITE(*,1800) (GMATRIX(R,K), R=1,L)
FORMAT(! ‘,10G11.3)

CONTINUE

WRITE(*,1900) ’New calculation? (Y/*):/

FORMAT(/! ', A)

READ(*,1100) sV

IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
GOTO 10

ELSE
STOP

ENDIF

END

REAL FUNCTION F(THETA,L,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER L
REAL THETA(1:L),X

F=THETA(1)*EXP(-THETA(2)*X)+THETA(3)

RETURN
END

REAL FUNCTION DFDTH(J,THETA,L,X)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER J,L
REAL THETA(1:L),X

IF (J.EQ.1) THEN
DFDTH=EXP(-THETA(2)*X)

ELSEIF (J.EQ.2) THEN
DFDTH=-X*THETA(1)*EXP(-THETA(2)*X)

RETURN
END

REAL FUNCTION D2FDTH2(I,J,THETA,L,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER  I,J,L
REAL THETAC1:L),X

E
WRITE(*,1600) THETA(’,R,’)=',THETAEST(R),’ Locked.’
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359
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367

IF (I+J.EQ.3) THEN
D2FDTH2=-X*EXP(-THETA(2)*X)

ELSEIF (1.EQ.2.AND.J.EQ.2) THEN
D2FDTH2=X*X*THETA(1)*EXP(-THETA(2)*X)

ELSE
D2FDTH2=0.0

ENDIF

RETURN
END



EXPN

Programmet anpassar till en summa av exponentialer med bakgrund. I
stort sett utfdr programmet samma berdkningar som EXPl-programmet f{or
en exponential, men man har hir m§jlighet att lasa vissa perametrar i
en kérning for att sedan sldppa dem fria i en fdrnyad iteration pa
samma data. Programmet medger &ven att den lineariserade G-matrisen
anvinds hela tiden for att oka exekveringshastigheten pa bekostnad av
forlorad information om felgridnser for parameterskattningarna.
Anpassad funktion:

L

f(g;x) =illei-exp(—6L+i-x) + 62L+1 (83)
Foérstaderivator:
af _ _ .
gég(J—L.L) = exp( 6L+j x) (64)
6f = - — - . -— *
56:()—L+1..2L) = -x ej_L exp( ej x) (65)
j
af , _
a—ej(J—2L+1) =1 (66)
Andraderivator:
2
arf j=t..L| _ _ .
3538 LﬁLﬁ ] = -x-expl 6L+j x) (87)
5k
62f j=L+1..2L 2
36 96 sz J = X -e}i-exp(—ej-x) (88)
j k
8%f _ 8°f

86 6. 36 36 (69)
j k k j

alla 6vriga andraderivator ar noll.

Utskrift fran testkdrning av programmet EXPN:

No of decays (1.. 3) : 2

No of channels ( 5..1024) :400
Intensity, decay no 1 : 1000
Decay rate, decay no 1 : 20
Intensity, decay no 2 : 300
Decay rate, decay no 2 :6
Background : 50
Add noise to data? (Y/*) :Y
Plot errorbars? (Y/*) '



Toggle Free/Locked with <shift>+Function key.

F1 :
F2 :
F3 :
F4 :
F5 :
F8 :

Intensity ,
Intensity ,
Decay rate,
Decay rate,
Background
Preview.

F9 : Calculate.

F10:
<Fg>

Press Q to qu

G-matrix =

it iteration.

decay
decay
decay
decay

o
o
N+~ DN+~

not linearized.

10
3

00.0000,
00. 0000,
20.0000,
6. 0000,
50. 0000,

It: 0]
Intensity(1)
Intensity(2)
Background

It: 1,
Intensity(1)
Intensity(2)
Background

STEP:

It:
Intensity(1)
Intensity(2)
Background

2, STEP:

It:
Intensity(1)
Intensity(2)
Background

3, STEP:

It:
Intensity(1)
Intensity(2)
Background

4, STEP:

It: 5,
Intensity(1)
Intensity(2)
Background

STEP:

It:
Intensity(1)
Intensity(2)
Background

6, STEP:

It:
Intensity(1)
Intensity(2)
Background

Press any key

Plot on Roland plotter? (Y/*)

7, STEP:

1000.0 Decay rate(1):
300.00 Decay rate(2):
50. 000

0. 282837
g52. 09 Decay rate(1):
341.89 Decay rate(2):
43.664

0.220971E-01
948.66 Decay rate(1):
345.87 Decay rate(2):
49.591

0.527162E-03
948.73 Decay rate(1):
345.78 Decay rate(2):
49. 530

0. 255050E~-01
8948.72 Decay rate(1):
346. 47 Decay rate(2):
50.643

0.886826E-03
948.83 Decay rate(1):
346.34 Decay rate(2):
50.641

0.207379E-04
948. 83 Decay rate(1):
346. 34 Decay rate(2):
50.641

0.412327E-06
948.83 Decay rate(1):
346.34 Decay rate(2):
50.641

to continue. <Return>

:N
:Y

Plot on HP-Laserjet? (Y/*)

Free
Free
Free
Free
Free



G-matrix : not linearized.

Number of points : 400
Number of iterations : 7
Run time : 55.31 s.

Intensity, decay no 1 : 848.828439 +/- 36.3148
Intensity, decay no 2 : 346.34073 +/- 38.3322
Decay rate, decay no 1 : 20.85087 +/- 0.8480
Decay rate, decay no 2 : 6.51378 +/- 0.3858
Background :  50.64080 +/- 0.8208

New iteration on the data? (Y/*):N

New calculation? (Y/*):N

—-- 57 —-—



Intensity, decay no 1:  192.73294 +/- 3.6129
Decay rate, decay no 1:

Background

237.39 G-matrix : not linearized.
Number of channels : 300
Number of iterations: 7
Run time : 21.53 s.

7.71700 +/- 0.1555
: 9.77647 +/- 0.2970

[EXPN APBS, 1988-07-31, 17:21:31




1371.46

G-matrix : not linearized.
Number of channels : 400

Number of jterations:
Run time :

Intensity, decay no 1:
Intensity, decay no 2:
Decay rate, decay no 1:
Decay rate, decay no 2:
Background :

7

60,36 s.

1027.07080
287.81610

20.21951
5.69939
48.34385

/-
+/-
+/-
+/-
/-

28.8011
31.0105

0.7684
0.3639
0.9581

-3.19 {EXPN_APBS, 1988-07-31, 17:18:59




Kommentarer till programlistningen:

Rad Kommentar

1-20 Deklarationer.

22-62 Lds in data for konstruktion av testkurvan.

64-67 Fran bdrjan ar alla parametrar fria.

69-80 Berdkna testkurvan.

86 Programmet startar med att G-matrisen ej lases till den
lineariserade varianten (48).

88-89 Sudda sk&rmen.

91-114 Skriv ut meny pa skarmen.

116-120 Las in vilken funktionstangent som tryckts in.

122-128 Om <shift>+funktionstangent trycks ned &ndras status péa
motsvarande parameter fran ’'free’ till ’locked’ eller
tillbaka.

130-133 Om Preview valjs ritas kurva och anpassning p& skirmen for
att man skall kunna avgdéra om nagot startvdrde behSver
andras. (Programmet &r dock ganska sndllt och tilléater
relativt daliga startvidrden utan att divergera, speciellt
fér en exponential. Om anpassning sker till fler
exponentialer blir det kinkigare med startvirden.)

134-136 Om FS trycks ned - starta itereringen.

137-139 Om F10 trycks ned #ndras valet av G-matris fran (42) till
(46) och tillbaka. Ger mdjlighet att snabba upp exekveringen
genom att anvinda den lineariserade G-matrisen. Detta kan
ibland vara enda mdjligheten att f& programmet att
konvergera p& verkligt usla indata.

140-164 Ovriga funktionstangenter ger mo jlighet att andra
startviardet pd parametrarna.

166-170 Skriv ut meddelande om att 1itereringen avbryts om Q
tangenten trycks ned.

172-177 Andringen 1 parametervirden maximeras. Intensitet och
avklingningskonstant tillats variera fran startvirdet/5 till
startvirdet*5. Bakgrunden far variera #5*startvirdet.

179-180 Ta tiden.

182-190 Skriv ut nollte iterationens parametervarden.

192-193 Fran start &r G-matrisen lineariserad och vikten last till
17y ..

i

195-222 Berakna g-vektorn och G-matrisen enl. formlerna
(37), (42), (48).

198-203

Om vikten ar last anvands 1/y  som vikt annars anvands 1/f .
1 1



224-228

230-234
236-237

239-245

247

248-254

256-261
263-266

267-268

270-272

273-276

277-279

281-288

289-291

293

294-295
296-301
303-304
306-312

314-412

Om nagon parameter &r last blir elementet i motsvarande rad
och kolumn i G-matrisen noll. For att goéra ekvationssystemet
lésbart och inte &ndra den lasta parametern maste
diagonalelementet sittas till ett.

Invertera G-matrisen.

Multiplicera G_l—matrisen med -1 och berdkna AB-vektorn enl.
(43).

Om nagon parameter hamnar utanfor tilladtna gréanser &andras
motsvarande A6-virde, parameterns virde hamnar pd min eller
maxgransen.

Berikna den nya parametervektorn enl. (39).

Berdkna stegléngden, (zlAei/eiI), ett matt pad hur nira
minpunkten programmet natt.

Skriv ut de nya parametervardena pa skirmen.

Om stegldngden Ar mindre &n 0.5-10"% och G-matrisen ej &r
lineariserad &r iterationen klar och slingan bryts.

Om steget &r mindre &n 0.5-10"* och G-matrisen &r
lineariserad byter programmet till den fullsténdiga
G-matrisen (42).

Om programmet &r last till att anvinda den lineariserade
G-matrisen satts LINEARIZED=on.

Omn den lineariserade G-matrisen skall anvndas och
stegldngden ar mindre &an 0.5-10-4 ar iterationen klar och
slingan bryts.

Om steglangden ar mindre &n 0.5-10-2 anvdnds vikten 1/f‘i
istallet for 1/yf

Hoppa ur slingan om knappen Q tryckts ned pd tangentbordet.
Slut pa iterationsslingan. Om programmet hamnar pd rad 230
har maximalt antal iterationer utforts utan att minpunkten
uppnatts.

I iterationsslingan multipliceras G '-matrisen med -1 infsr
berédkningen av A8 (43), den maste nu multipliceras med -2
fér att vara en skattning av kovariansmatrisen for 8 (45).
Spara exekveringstiden.

Stanna programmet innan det ritar pa skirmen.

Rita mAtdata, anpassning och residualvektor pa skirmen.

Rita mitdata, anpassning och residualvektor pd& Roland
pen-plotter.

Rita mAtdata, anpassning och residualvektor samt skriv ut

diverse data pa HP laserskrivare.



414-478

480-484

486-494
4396-508
511-526
528-557

Skriv ut parameterviarden med felgrinser om den fullst@ndiga
G-matrisen anvants, utan felgrdnser om den lineariserade
G-matrisen anvants och med noteringen > Locked’ om
parameterviardet varit last 1 anpassningen. Skriv &ven ut
exekveringstid, antal kanaler, antal iterationer mm.

Hiar kan man vilja att gi tillbaka for fdrnyad iteration pa
samma indata t.ex. om startvidrden maste &ndras eller om en
last parameter skall slidppas fri.

Berakning pa nya data eller avsluta programmet.

Rut inen berdknar funktionsvirdet f(g;x), (83).

Rutinen berdknar forstaderivatorna av f, (64)..(66).

Rutinen beraknar andraderivatorna av f, (67)..(69).



IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: EXPN.FOR

NNV WN =

10
1000

20
1100

30
1200

40

50
60

1300

Options: /LBZ 08/02/88 14:22:02
PROGRAM EXPN
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)

INTEGER N,L,MAXITER ,MAXNOOFDECAYS

PARAMETER (N=1024, MAXITER=1000, MAXNOOFDECAYS=3)
PARAMETER  (L=2*MAXNOOFDECAYS+1)

REAL Y(1:N),X(1:N),DX,DET,NORMAL , THETAEST(1:L)

REAL RESIDUE(1:N),SIGMA(1:N),F, THETA(1:L)

REAL GMATRIX(1:L,1:L),GVECTOR(1:L),DELTATHETA(1:L)
REAL SLASK,DFDTH,D2FDTH2, THETAMIN(1:L), THETAMAX(1:L)
REAL SL1,sL2,sL3,SL4,SL5, TIME, STEP

REAL JX, JY, XL, JYL,DJIY

INTEGER  R,K,I,NCH,NOOFIT,J,NOOFDECAYS,LR

INTEGER*2 HO,MI,SE, HN,ANS,KBDCHK, KBDINC
INTEGER*2  YEAR,MONTH,DAY
CHARACTER  SV*1,LOCKEDORFREE(1:L)*6, JETTXT*50

LOGICAL SING,ERRORBAR, LINEARIZED ,LOCKED(1:L),ADDNOISE
LOGICAL LOCKTOLINEARIZED, LOCKWE IGHT
EXTERNAL F

WRITE(*,1000) 'No of decays (1..’ ,MAXNOOFDECAYS,’):/

FORMAT(! /,A,12,A)

READ(*,* ERR=10) NOOFDECAYS

IF (NOOFDECAYS.LT.1.0R.NOOFDECAYS.GT.MAXNOOFDECAYS) THEN
GOTO 10

ENDIF

LR=2*NOOFDECAYS+1

WRITE(*,1100) ’/No of channels (’,LR,’.." N,"):!
FORMAT(! /,A,12,A,14,A)
READ(™*,*,ERR=20) NCH
IF (NCH.LT.L.OR.NCH.GT.N) THEN
GOTO 20
ENDIF

DO 50 I=1,NOOFDECAYS
WRITE(*,1200) ’Intensity, decay no /,1,7: ’/
FORMAT(! /,A,I1,A)
READ(*,*  ERR=30) THETA(I)
IF (THETA(I).LE.0.0) THEN
GOTO 30
ENDIF
WRITE(*,1200) ’‘Decay rate, decay no /,I,’: '
READ(*,* ,ERR=40) THETA(I+NOOFDECAYS)
IF (THETA(I+NOOFDECAYS).LE.0.0) THEN
GOTO 40
ENDIF
CONTINUE
WRITE(*,*) ’Background: ’/
READ(*,* ERR=60) THETA(LR)

WRITE(*,*) /Add noise to data? (Y/*): '/
READ(*,1300) SV

FORMAT(A)
ADDNOISE=SV.EQ.’/Y’.OR.SV.EQ.'y’
ERRORBAR=ADDNOI SE

70

80

90

100

1400

1500
f

110

f
1600

120
1700
1800

130

f
CONTINUE

IF (ADDNOISE) THEN
WRITE(*,*) 'Plot errorbars? (Y/*): !
READ(*,1300) SV
ERRORBAR=SV.EQ,’Y’ .OR.SV.EQ.'y’
ENDIF

DO 70 I=1,LR
LOCKED(I)=.FALSE.
LOCKEDORFREE(I)='Free '/

CONTINUE

DX=1.0/(NCH-1)
DO 80 I=1,NCH
X(I1)=(I-1)*DX
SLASK=F(THETA,NOOFDECAYS, X(1))
IF (ADDNOISE) THEN
Y(1)=NORMAL (SLASK, SQRT(SLASK))
SIGMA(I)=SQRT(SLASK)
ELSE
Y(1)=SLASK
SIGMA(1)=0.0
ENDIF
CONTINUE

DO 90 I=1,LR
THETAEST(1)=THETA(I)

CONTINUE

LOCKTOL INEARIZED=. FALSE.

CALL GMODE
CALL TMODE

WRITE(*,1400) ‘Toggle Free/Locked with <shift>+Function key.’

FORMAT(//////,T10,A,/)
DO 110 I=1,NOOFDECAYS
WRITE(*,1500) 1,1, THETAEST(I), LOCKEDORFREE(I)
FORMAT(T10,’F*,I1,¢ : Intensity , decay no ’,
11,T45,F12.4,',7,T60,A)
CONT INUE
DO 120 I=1,NOOFDECAYS
WRITE(*,1600) I+NOOFDECAYS,I,THETAEST(I+NOOFDECAYS),
LOCKEDORFREE( I+NOOFDECAYS)
FORMAT(T10,’F’,I1,’ : Decay rate, decay no /,
11,T45,F12.4,7,7 ,T60,A)

WRITE(*,1700) LR, THETAEST(LR),LOCKEDORFREE(LR)
FORMAT(T10,’F/,I1,! : Background ’,T45,F12.4,',,T60,A)
WRITE(*,1800) ‘F8 : Preview.’
FORMAT(T10,A)
WRITE(*,1800) 'F9 : Calculate.’
IF (LOCKTOLINEARIZED) THEN
WRITE(*,1800) *F10: G-matrix = (inearized.’
ELSE
WRITE(*,1800) ’F10: G-matrix = not linearized.’
ENDIF
WRITE(*,1800) *

ANS=KBDCHK()
IF (ANS.NE.O) THEN
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159
160
161
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165
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167
168
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170
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174
175
176
177

c

140
1900

150

160

180

f

GOTO 130
ENDIF
ANS=KBDINC()

IF (ANS.GE.1084.AND.ANS.LE.1083+LR) THEN
1=ANS-1083
LOCKED(1)=.NOT.LOCKED (1)
LOCKEDORFREE(I)=/Free !
IF (LOCKEDCI)) THEN
LOCKEDORFREE(1)=/Locked’
ENDIF
GOTO 100
ELSEIF (ANS.EQ.1066) THEN
CALL SCRPLOT(Y,SIGMA,X,RESIDUE,NCH,F,

THETAEST ,NOOFDECAYS,ERRORBAR)
GOTO 100
ELSEIF (ANS.EQ.1067) THEN
Calculate.
GOTO 170

ELSEIF (ANS.EQ.1068) THEN
LOCKTOLINEARIZED=.NOT.LOCKTOL INEARIZED
GOTO 100

ELSEIF (ANS.GE.1059.AND.ANS.LE.1058+LR) THEN
1=ANS-1058 .

IF (1.LE.NOOFDECAYS) THEN
WRITE(*,1900) ‘New intensity, decay no /,I,7: '/
FORMAT(T10,A,11,A)
READ(*,*,ERR=140) THETAEST(I)
IF (THETAEST(I).LE.0.0) THEN
GOTO 140
ENDIF
GOTO 100
ELSEIF (I.GT.NOOFDECAYS.AND.I.LT.LR) THEN

WRITE(*,1900) ‘New decay rate, decay no ’,1-NOOFDECAYS,’: /

READ(*,*,ERR=150) THETAEST(I)
IF (THETAEST(I).LE.O0.0) THEN
GOTO 150
ENDIF
GOTO 100
ELSEIF (1.EQ.LR) THEN
WRITE(*,1900) ‘New background: ’
READ(*,* ,ERR=160) THETAEST(LR)
GOTO 100
ENDIF
GOTO 130
ENDIF
GOTO 130

*** Calculation ***

CONTINUE

WRITE(*,*) ¢ /

WRITE(*,*) ’Press Q to quit iteration.’
WRITE(™>,*) 7 ¢

DO 180 1=1,2*NOOFDECAYS
THETAMIN(I)=THETAEST(I1)/5.0
THETAMAX(I)=THETAEST(1)*5.0

CONTINUE

THETAMAX(LR)= THETAEST(LR)*5.0

THETAMIN(LR)=-THETAMAX(LR)
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180
181
182
183
184
185
186
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188
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191
192
193
194
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196
197
198
199
200
201
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203
204
205
206
207
208
209
210
2N
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

2000

2100
190

2200

200

210
220

230

CALL GETTIM(HO,MI,SE,HN)
T IME=HO*3600. 0+MI*60 , 0+SE+HN*0,01

WRITE(*,2000) ’1t:’,0
FORMAT(! 7 ,49¢’-%),/,' *,A,14,A,G13.6)
DO 190 R=1,NOOFDECAYS
WRITE(*,2100) ‘Intensity(’,R,’) :’,THETAEST(R),
f ‘Decay rate(’,R,’):’,THETAEST(R+NOOFDECAYS)
FORMAT(! ' ,A,11,A,G12.5,A,11,A,G12.5)
CONT INUE
WRITE(*,2200) ‘Background
FORMAT(! ' ,A,G12.5)

:/ ,THETAEST(LR)

LINEARIZED=.TRUE.
LOCKWEIGHT=.TRUE.

DO 270 J=1,MAXITER
CALL ZEROMAT(GMATRIX,LR,LR,L,L)
CALL ZEROMAT(GVECTOR,LR,1,L,1)
DO 220 I=1,NCH
IF (LOCKWEIGHT) THEN
SL1=-2.0/MAX(Y(1),1.0)
ELSE
SL1=-2.0/F(THETAEST,NOGFDECAYS, X (1))
ENDIF
SL2=Y(1)-F(THETAEST,NOGFDECAYS,X(1))
DO 210 R=1,LR
IF (.NOT.LOCKED(R)) THEN
SL3=DFDTH(R, THETAEST, NOOFDECAYS, X (1))
GVECTOR(R)=GVECTOR(R)+SL1*SL2*SL3
DO 200 K=R,LR
IF (.NOT.LOCKED(K)) THEN

SL4=DFDTH(K, THETAEST, NOOFDECAYS,X(1))

GMATRIX(R, K)=GMATRIX(R,K)+SL1*(~SL3*SL4)

IF (.NOT.LINEARIZED) THEN
SL5=D2FDTH2(R,K, THETAEST , NOOFDECAYS,X(1))
GMATRIX(R,K)=GMATRIX(R,K)+SL1*SL2*SL5

ENDIF

GMATRIX(K,R)=GMATRIX(R,K)

ENDIF
CONTINUE
ENDIF
CONT INUE
CONT INUE

DO 230 R=1,LR
IF (LOCKED(R)) THEN
GMATRIX(R,R)=1.0
ENDIF
CONTINUE

CALL INVMAT(GMATRIX,LR,DET,SING,L,L)
IF (SING) THEN
WRITE(*,*) /G-matrix singular.,’
GOTO 360
ENDIF

CALL MULTCMAT(GMATRIX,-1.0,LR,LR,L,L)

CALL MULTMAT(GMATRIX,GVECTOR,DELTATHETA,LR,LR,1,L,L,L,1,L,1)
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DO 240 1=1,2*NOOFDECAYS+1
IF (THETAEST(I)+DELTATHETA(I).LT.THETAMIN(I)) THEN
DELTATHETA(I)=THETAMIN(I)-THETAEST(I)
ELSEIF (THETAEST(I)+DELTATHETA(]).GT.THETAMAX(1)) THEN
DELTATHETA(I)=THETAMAX(I1)-THETAEST(I)
ENDIF
CONTINUE

CALL ADDMAT(THETAEST,DELTATHETA, THETAEST,LR,1,L,1,L,1,L,1)

STEP=0.0
DO 250 I=1,LR
IF (THETAEST(I).NE.0.0) THEN
STEP=STEP+ABS(DELTATHETA(I)/THETAEST(I))
ENDIF
CONTINUE

WRITE(*,2000) ’It:’,J,’, STEP:!,STEP
DO 260 R=1,NOOFDECAYS
WRITE(*,2100) ’Intensity(’,R,’) :’, THETAEST(R),

‘Decay rate(’,R,’):’ THETAEST(R+NOOFDECAYS)

CONTINUE
WRITE(*,2200) ’Background =/, THETAEST(LR)

IF (STEP.LE.0.5E-4.AND.(.NOT.LINEARIZED)) THEN
NOOFIT=J
GOTO 280

ENDIF

IF (STEP.LE.0.5E-4.AND.LINEARIZED) THEN
LINEARIZED=.FALSE.

ENDIF

IF (LOCKTOLINEARIZED) THEN
LINEARIZED=.TRUE.

ENDIF

IF (STEP.LE.0.5E-4.AND.LOCKTOLINEARIZED) THEN
NOOFIT=J
GOTO 280

ENDIF

IF (LOCKWEIGHT.AND.STEP.LE.0.5E-2) THEN
LOCKWEIGHT=. FALSE.

ENDIF

ANS=KBDCHK()
IF (ANS.NE.O) THEN
ANS=KBDINC()
IF (CHAR(ANS).EQ.’Q’.OR.CHAR(ANS).EQ.’q’) THEN
NOOFIT=J
GOTO 280
ENDIF
ENDIF
CONTINUE
NGOF I T=MAXITER
CONTINUE

CALL MULTCMAT(GMATRIX,-2.0,L,L,L,L)
CALL GETTIM(HO,MI, SE,HN)
TIME=HO*3600.0+MI1*60.0+SE+HN*0.01-TIME
WRITE(*,*) ‘Press any key to continue,’
ANS=KBDCHK()
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310

IF (ANS.EQ.0) THEN
GOTO 290

ENDIF

ANS=KBDINC()

CALL SCRPLOT(Y,SIGMA, X, RESIDUE,NCH, F, THETAEST,
f NOOFDECAYS, ERRORBAR)

WRITE(*,*) 'Plot on Roland plotter? (Y/*): /
READ(*,1300) SV
IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
CALL ROLPLOT(Y,SIGMA,X,RESIDUE,NCH,F, THETAEST,
f NOOFDECAYS,ERRORBAR)
GOTO 300
ENDIF

WRITE(*,*) ’Plot on HP-Laserjet? (Y/*): !
READ(*,1300) sV
IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
CALL HPSTART(’L’)
CALL JETPLOT(Y,SIGMA,X,RESIDUE,NCH,F, THETAEST,
f NOOFDECAYS, ERRORBAR )

JX=800

JXL=1119-JX
JYL=(6+1+2*NOOFDECAYS)*13
JY=719-JYL

CALL HPBOX(JX,JY,JXL,JYL)
JX=800

JY=719-16

DJY=-13

IF (LOCKTOLINEARIZED) THEN
WRITE(JETTXT,2400) /G-matrix
ELSE
WRITE(JETTXT,2400) ‘G-matrix
ENDIF
CALL HPPRINT(JX,JY,50,JETTXT)
JY=JY+DJY

: linearized.’

WRITE(JETTXT,2400) ’Number of channels :’,NCH
CALL HPPRINT(JX,JY,50,JETTXT)

JY=JY+DJY

WRITE(JETTXT,2400)  /Number of iterations:’ NOOFIT
CALL HPPRINT(JX,JY,50,JETTXT)

JY=JY+DJY

WRITE(JETTXT,2500) 'Run time
CALL HPPRINT(JX,JY,50,JETTXT)
JY=JY+DJY

!, TIME,' s.!

WRITECJETTXT, 1300)
CALL HPPRINT(JX,JY,50,JETTXT)
JY=JY+DJY

DO 320 I=1,NOOFDECAYS
IF ((.NOT.LOCKED(I)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED)) THEN
WRITE(JETTXT,2600) ’Intensity, decay no /,1,’:/,

: not linearized.’



98 ~-

330

-+ —h

f
2900

2300

THETAEST(I),’ +/- /,SQRT(ABS(GMATRIX(I,I)))
ELSEIF (LOCKED(I)) THEN
WRITE(JETTXT,2600) ’Intensity, decay no *,1,’:/,
THETAEST(I),’ Locked’
ELSEIF ((.NOT.LOCKED(I)).AND.
((.NOT.ADDNOISE).OR.LOCKTOL INEARIZED)) THEN
WRITE(JETTXT,2600) ’Intensity, decay no ',I,’/:7,
THETAEST(I)
ENDIF
CALL HPPRINT(JX,JY,50,JETTXT)
JY=JY+DJY
CONTINUE

DO 330 I=1,NOOFDECAYS
IF ((.NOT.LOCKED(I+NOOFDECAYS)).AND .ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED)) THEN
WRITE(JETTXT,2600) ’‘Decay rate, decay no ',1,':’,
THETAEST(I+NOOFDECAYS) 4 +/~ !
SQRT(ABS(GMATRIX(I+NO0FDECAYS I+NO0FDECAYS)))
ELSEIF (LOCKED(I+NOOFDECAYS)) THEN
WRITE(JETTXT,2600) ‘Decay rate, decay no ,I,’:/,
THETAEST (I+NOOFDECAYS),’ Locked’
ELSEIF ((.NOT.LOCKED(I+NOOFDECAYS)).AND.
((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED)) THEN
WRITE(JETTXT,2600) ‘Decay rate, decay no ’,1,’:’,
THETAEST (I+NOOFDECAYS)
ENDIF
CALL HPPRINT(JX,JY,50,JETTXT)
JY=JY+DJY
CONTINUE

IF ((.NOT.LOCKED(LR)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED)) THEN
WRITE(JETTXT,2700) ’Background o
THETAEST(LR),' +/- ' SQRT(ABS(GMATRIX(LR LR)))
ELSEIF (LOCKED(LR)) THEN
WRITE(JETTXT,2700) ?Background Y
THETAEST(LR),’ Locked’
ELSEIF ((.NOT.LOCKED(LR)).AND.
((.NOT.ADDNOISE).OR. LOCKTOLINEARIZED)) THEN
WRITE(JETTXT,2700) ’Background
THETAEST(LR)

’

ENDIF
CALL HPPRINT(JX,JY,50,JETTXT)

CALL GETTIM(HO,MI,SE,HN)

CALL GETDAT(YEAR,MONTH,DAY)

WRITE(JETTXT, 2900)

'EXPN AP88, ,YEAR,’-’ ,MONTH,’-',DAY,’, ' HO,’z’ ,MI,’:? SE
FORMAT (A, I4.4,5(A,12.2))

CALL HPTBOX(921.0,0.0,31,JETTXT)

CALL HPEJECT
GOTO 310
ENDIF

WRITE(*,2300)
FORMAT(/)

IF (LOCKTOLINEARIZED) THEN

2400

2500

f
2600

340

350

—+

WRITE(*,2400) ‘G-matrix : linearized.’
ELSE

WRITE(*,2400) ’G-matrix : not linearized.’
ENDIF
WRITE(*,2400)  /Number of points 2! ,NCH

WRITE(*,2400) /Number of iterations :’/ ,NOOFIT
FORMAT(! !, A, 14)

WRITE(*,2500) ’Run time:’,TIME,’ s.’
FORMAT(’ ’,A,F8.2,A)
WRITE(*,2300)

DO 340 I=1,NOOFDECAYS
IF ((.NOT.LOCKED(I)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED)) THEN
WRITE(*,2600) ’Intensity, decay no /,I,' :/
THETAEST(IL),’ +/- ' SQRT(ABS(GMATRIX(I D»
FORMAT(! /,A,11,A,F12.5,A,F9.4)
ELSEIF (LOCKED(I)) THEN
WRITE(*,2600) /Intensity, decay no /,1,’ 3/,
THETAEST(I),’ Locked’
ELSEIF ((.NOT.LOCKED(I)).AND,
((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED)) THEN
WRITE(*,2600) ’Intensity, decay no /,I,’ :/,
THETAEST(I)
ENDIF
CONT INUE

DO 350 I=1,NOOFDECAYS
IF ((.NOT.LOCKED(I+NOOFDECAYS)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED)) THEN
WRITE(*,2600) ‘Decay rate, decay no /,1,’:/,
THETAEST(1+NO0FDECAYS) i +/— ;
SQRT(ABS(GMATRIX(I+NO0FDECAYS I+NO0FDECAYS)))
ELSEIF (LOCKED(I+NOOFDECAYS)) THEN
WRITE(*,2600) ‘Decay rate, decay no ',I,7:’
THETAEST(I+NO0FDECAYS) 4 Locked’
ELSEIF ((.NOT.LOCKED(I+NOOFDECAYS)).AND.
((.NOT .ADDNOISE).OR.LOCKTOLINEARIZED)) THEN
WRITE(*,2600) ‘Decay rate, decay no /,I,’:/,
THETAEST (I+NOOFDECAYS)
ENDIF
CONTINUE

IF ((.NOT.LOCKED(LR)).AND.ADDNOISE.AND.
f

f
2700

(.NOT. LOCKTOLINEARIZED)) THEN
WRITE(*,2700) ’Background
THETAEST(LR),’ +/- SQRT(ABS(GMATRIX(LR LR
FORMAT(’ ! ,A,F12.5,A,F9.4)
ELSEIF (LOCKED(LR)) THEN
WRITE(*,2700) ’Background 3,
THETAEST(LR),’ Locked’
ELSEIF ((.NOT.LOCKED(LR)).AND.
((.NOT.ADDNOISE).OR. LOCKTOLINEARIZED)) THEN
WRITE(*,2700) ’Background HU
THETAEST(LR)
ENDIF
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WRITE(*,2300)

WRITE(*,*) ‘New iteration on the data? (Y/*):/
READ(*, 1300) SV
IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
GOTO 100
ENDIF

WRITE(*,2800) ‘New calculation? (Y/*):’/
FORMAT(/! ! ,A)
READ(*,1300) sv
IF (SV.EQ./Y’.OR.SV.EQ.’y’) THEN
GOTO 10
ELSE
SToP
ENDIF
END

REAL FUNCTION F(THETA,L,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER  L,1I
REAL THETA(1:%),X, SLASK

SLASK=THETA(2*L+1)

DO 10 1=1,L
SLASK=SLASK+THETACI)*EXP(-MIN(THETA(L+1)*X,80.0))

CONTINUE

F=SLASK

RETURN

END

REAL FUNCTION DFDTH(J,THETA,L,X)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER J,L
REAL THETA(1:*),X

IF (J.LE.L) THEN
DFDTH=EXP(-MIN(THETA(L+J)*X,80.0))

ELSEIF (J.GT.L.AND.J.LE.2*L) THEN
DFDTH=-X*THETA(J-L)*EXP(-MIN(THETA(J)*X,80.0))

ELSE
DFDTH=1.0

ENDIF

RETURN

END

REAL FUNCTION D2FDTH2(J,K,THETA,L, X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER I,J,K,L

REAL THETA(1:%),X
LOGICAL JGTK

JGTK=J.GT.K
IF (JGTK) THEN

I=J

J=K
K=1

ENDIF

D2FDTH2=0.,0

IF (J.LE.L.AND.K.EQ.L+J) THEN
D2FDTH2=-X*EXP(-MIN(THETA(K)*X,80.0))

ELSEIF ((J.GT.L.AND.J.LE.2*L).AND.(K.EQ.J)) THEN
D2FDTH2=X*X*THETA(J-L)Y*EXP(-MIN(THETA(J)*X,80.0))

ENDIF

IF (JGTK) THEN

I=J

J=K
K=1

ENDIF

RETURN
END



GAUSSN

Programmet anpassar en summa av Gauss-toppar med bakgrund till indata.
Programmet liknar EXP1 och EXPN. Dock kan parameterviarden ej lasas och
det gar inte att v&Alja att alltid anvdnda den lineariserade
G-matrisen. Programmet anpassar och ger felgréanser for intensitet och
position for de olika topparna. Halvvardesbredden anpassas och
forutsédtts lika for alla toppar. Bakgrunden anpassas men ges utan
felgrénser. Standardavvikelsen for miAtdata forutsatts lika for alla
punkter och ges i absoluta enheter. Bruset 1 testkurvorna 4&r
approximativt normalférdelat.

Anpassad funktion:

L

2
£(8;x%) —‘zlei-exp(-92L+1°(x—9L+i) ) +e, (70)
i=
Position, topp nr.i: o ., (71)
1
Intensitet, topp nr.i: 6. (72)
1
s 1n2
Halvvardesbredd (alla): 2- (73)
2L+1
Forstaderivator:
af 2
—_— j= = - . - 7
aej(; 1..L) exp( 92L+1 (x 9L+j) ) (74)
af 2
9L (= = 2. . - . - (- 7
69‘(J L+1..2L) 2 ej_L 92L+1(X ej) exp ( 92L+1 (x ej) ) (75)
b
af 3 2 2
—a—é—j(j=2L+1) =.Zl—ei(x-el_+1) rexp(-0, - (x-6 )% (76)
i=
gg:(j=2L+2) =1 (77)
b
Andraderivator:
8°f (j=1..L 2
The- = 2. - . - < (x- 7
aejaek k=L+] ] 2 e2L+1(X 9L+j) exp( 0,11 (x 9L+j) ) (78)
8°f (j=1..L 2 2
69j89k 3=2L+1] = -(X‘9L+j) .eXp(_92L+1’(X_eL+j) ) (79)
8°f (j=L+1..2L 2
69.69k (k=] ] = _Zej—L.92L+1.eXp(_92L+1.(x—ej) )+
bl
+40  -0°  -(x-0 )%-exp(-6_ - (x-8)7) (80)
j-L 2L+1 j 2L+1 j



a°r [j=L+1..2L

aejaek Kk=2L+1 J = zej_L‘(X“Gj)-exp(—e

2
2L+1'(x—ej) ) -

3 2
._2 . . — . - . —-
ej—L 62L+1 (x ej) expl( 62L+1 (x Gj) )

62f j=2L+1 & 4 2
aejae szuu] =iZ1ei(X_eLﬂ) 'eXp(_ezuu°(X—eLﬁ) )
8’ _ &%
a6 a6 a6_346
j k k j

alla Svriga andraderivator &r noll.

Utskrift fran testkdrning av programmet GAUSSN:

No of Gauss-peaks (1.. B) 14

No of channels (10..1000) : 300
Position, peak no 1 (0..1000) :200
Intensity, peak no 1 : 25
Position, peak no 2 (0..1000) :300
Intensity, peak no 2 : 100
Position, peak no 3 (0..1000) :550
Intensity, peak no 3 : 150
Position, peak no 4 (0..1000) :800
Intensity, peak no 4 : 25

FWHM : 100
Background : 100
Sigmal(Y) :5

Plot errorbars? (Y/*) 1Y

Enter start values for intensity,
position, FWHM and background.

Position, peak no 1 (0..1000) :200

Intensity, peak no 1 : 25

Position, peak no 2 (0..1000) :300

Intensity, peak no 2 100

Position, peak no 3 (0..1000) :550

Intensity, peak no 3 150

Position, peak no 4 (0..1000) :800

Intensity, peak no 4 : 25

FWHM : 100

Background : 100

Press Q to quit iteration.

IT: ©

FWHM : 100.00 Background : 100.00
Position( 1) : 200.00 Intensity( 1) : 25.000
Position( 2) : 300.00 Intensity( 2) : 100.00
Position( 3) : 550.00 Intensity( 3) : 150.00
Position( 4) : 800.00 Intensity( 4) : 25.000



IT: 1
FWHM

Position( 1)
Position( 2)
Position( 3)
Position( 4)

,STEP :

0.181801
g97.8619
198.867
298.83
549.91
799.68

Background

Intensity( 1)
Intensity( 2)
Intensity( 3)
Intensity( 4)

0.8648877E-02

IT: 2 ,STEP :

FWHM

Position( 1)
Position( 2)
Position( 3)
Position( 4)

97.424
198. 65
298.81
549. 92
798.71

Background

Intensity( 1)
Intensity( 2)
Intensity( 3)
Intensity( 4)

0.472863E-03

IT:

FWHM
Position( 1)
Position( 2)
Position( 3)
Position( 4)

3 ,STEP :

97.415
198.65
298. 80
548.92
798.72

Background

Intensity( 1)
Intensity( 2)
Intensity( 3)
Intensity( 4)

0.288897E-04

IT:

FWHM
Position( 1)
Position( 2)
Position( 3)
Position( 4)

Press any

4 ,STEP :

97.414
198.65
298.80
548,92
798.72

key to continue.

Background

Intensity( 1)
Intensity( 2)
Intensity( 3)
Intensity( 4)

<Return>

Plot on Roland plotter? (Y/*) :N
Plot on HP-Laserjet?

Number of channels
Number of iterations :

Sigma
Run time

FWHM

Position( 1)
Position( 2)
Position( 3)
Position( 4)

97.414
188. 65
298.80
549.92
7998.72

(Y/*) :Y

300
1

14

+/~
+/-
+/-
+/-

New calculation? (Y/*):N

5.00
8.08 s.

Background
3.93,
0.87,
0.41,
2.863,

101.28

Intensity( 1):
Intensity( 2):
Intensity( 3):
Intensity( 4):

23.63
100. 45
150. 17
23.83

+/-
+/-
+/-
+/~

1.45
1.42
1.28
1.28



254.60

Number of
Number of
Sigma

Run time

FWHM

Position(
Position(
Position(
Position(

channels
iterations

: 100.14

300
4
5.00
144.06 s.

Background : 100,10

1)s 206,47 +/- 3.52, Intensity( 1): 26.89 +/- 1.55
2): 300.99 +/- 0.95, Intensity( 2): 96.92 +/- 1.49
3): 549,44 +/- 0.42, Intensity( 3): 150.05 +/- 1,28
4): B800.69 +/- 2.46, Intensity( 4): 25.69 +/- 1,25

[GAUSSN APBB, 1988-07-31, 16:51:38




Kommentarer till programlistningen (fér utférligare kommentarer till

samma typ av program se EXPN-programmet):

Rad Kommentar

1-20 Deklarationer.

22-81 Tillverka testkurva.

83-106 L3s in startvérden.

108-204 Anpassa med Newtons metod.

206-332 Skriv ut resultat och rita pad skérmen, Roland pen-plotter
eller HP laserskrivare.

334-343 Avsluta eller kor pa nytt.

345-361 Rutinen berdknar funktionsvardet f(g;x), (70).

363-388 Rutinen beraknar férstaderivatorna av £, (74)..(77).

390-442 Rutinen beridknar andraderivatorna av f, (78)..(83).



IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: GAUSSN.FOR Options: /LBZ

iy
2OV NOWVIA~WN =

10
1000

20
1100

1200

1300
30

08/02/88 14:24:40

PROGRAM GAUSSN
Anders Persson, 1988

IMPLICIT
INTEGER
PARAMETER
PARAMETER
REAL

REAL

REAL

REAL

REAL

REAL

REAL
INTEGER
INTEGER*2
INTEGER*2
CHARACTER
LOGICAL
EXTERNAL

LOGICAL (A-2)

N,L,MAXITER, MAXNOOFPEAKS

(N=1000, MAXNOOFPEAKS=5, MAXITER=1000)
(L=2*MAXNOOFPEAKS+2)

Y(1:N) ,X(1:N),DX,DET ,RANF,NORMAL,, THETAEST(1:L), SLASK
RESIDUE(1:N),SIGMA(1:N),F, THETA(1:L), INVSIGMA2(1:N)
GMATRIX(1:L,1:L),GVECTOR(1:L),DELTATHETA(1:L),D2FDTH2

DFDTH,SIGMAIN, FWHM,POSITION(1:MAXNOOFPEAKS)

INTENSITY(1:MAXNOOFPEAKS),SL1,SL2,SL3,SL4,SLS, TIME
ERRPOS(1:MAXNOOFPEAKS), ERRINT(1:MAXNOOFPEAKS)

JX, JY, JXL, JYL,DJY
R,K,1,NCH,NOOFIT,NOOFPEAKS, LR, J
HO,MI,SE,HN,ANS,KBDCHK,KBDINC
YEAR,MONTH, DAY

SV*1, JETTXT*70
SING,ERRORBAR, L INEARIZED

F

WRITE(*,1000) ‘No of Gauss-peaks (1..’,MAXNOOFPEAKS, ')
FORMAT(’ ' ,A,12,A)

READ(*,* ERR=10) NOOFPEAKS

IF (NOOFPEAKS.LT.1.0R.NOOFPEAKS.GT .MAXNOOFPEAKS) THEN

GOTO 10
ENDIF

LR=2*NOOFPEAKS+2

WRITE(*,1100)

'No of channels (',LR,’..7,N,")

FORMAT(/+7,A,12,A,14,A)
READ(*,* ERR=20) NCH
IF (NCH.LT.LR.OR.NCH.GT.N) GOTO 20

DO 30 I=1,NOOFPEAKS
WRITE(*,1200) ‘Position, peak no ‘,I,! (0..1000):’
FORMAT('+’ ,A,12,A)
READ(*,*) POSITION(I)
WRITE(*,1300) ‘Intensity, peak no /,I,’ H
FORMATC/+7 A, 12,A)
READ(™,*) INTENSITY(I)

CONTINUE

WRITE(*,1200) ! FWHM A
READ(*,*) FWHM
FWHM=ABS(FWHM)

WRITE(*,1200)

'Background HY

READ(*,*) THETA(LR)

WRITE(*,1200)

‘Sigma(Y) 1

READ(*,*) SIGMAIN
SIGMAIN=ABS(SIGMAIN)

ERRORBAR=. FALSE.
IF (SIGMAIN.NE.O0.0) THEN
WRITE(*,1200) ‘Plot errorbars? (Y/*) HY

1400

40

50

60

70

READ(*,1400) SV

FORMAT(A)

ERRORBAR=SV.EQ.’Y’ .OR.SV.EQ. 'y’
ENDIF

THETA(LR-1)=L0G(2.0)/(0.5*FWHM)**2

DO 40 I=1,NOOFPEAKS
THETA(NOOFPEAKS+I)=POSITION(I)
THETACI)=INTENSITY(I)

CONTINUE

DX=1000.0/(NCH-1)
DO 50 I=1,NCH
X(1)=(1-1)*DX
SLASK=F (THETA,NOOFPEAKS ,X(1))
Y(I)=NORMAL(SLASK, SIGMAIN)
SIGMA(I)=SIGMAIN
IF (SIGMAIN.NE.0.0) THEN
INVSIGMAZ(1)=-2.0/SIGMAIN**2
ELSE
INVSIGMA2(1)=-2.0
ENDIF
CONT INUE

WRITE(*,*) ’Enter start values for intensity,’

WRITE(*,*) ‘position, FWHM and background.

WRITE(® ,*) #rxmmmcmommmsmmecaomacec e !

WRITE(*,*) / /
DO 60 1=1,NOOFPEAKS

WRITE(*,1200) ‘Position, peak no ‘,1,’ (0..1000):’/

READ(*,*) POSITION(I)
WRITE(*,1300) ’Intensity, peak no /,I,’
READ(*,*) INTENSITY(I)

CONTINUE

WRITE(*,1200) ! FWHM
READ(*,*) FWHM
FWHM=ABS (FWHM)

WRITE(*,1200) ‘Background
READ(*,*) THETAEST(LR)
THETAEST(LR-1)=L0G(2.0)/(0.5*FWHM)**2

DO 70 I=1,NOOFPEAKS
THETAEST(NOOFPEAKS+I )=POSITION(I)
THETAEST(I)=INTENSITY(I)

CONTINUE

CALL GETTIM(HO,MI,SE, HN)
TIME=HO*3600.0+M1*60.0+SE+HN*0,01

WRITE(*,*) ' /
WRITE(*,*) /Press Q to quit iteration.’
WRITE(*,*) * /

FWHM=2.0*SQRT(ABS(LOG(2.0)/THETAEST(LR-1)))
DO 80 I=1,NOOFPEAKS
POSITION(I)=THETAEST(NOOFPEAKS+I)

ot



118

174

177

80

90

110
120
130

140

150

1500
1600

f
CONTINUE

INTENSITY(I)=THETAEST(I)
CONTINUE

WRITE(*,1500) ’IT:’,0
WRITE(*,1600) ‘FWHM’ ‘:’ FWHM,’Background
DG 90 I=1,NOOFPEAKS

WRITE(*,1700) ‘Position(’,1,7):!,POSITION(CI),
! Intensity(’,I,/):! INTENSITY(I)

:f, THETAEST(LR)

LINEARIZED=.TRUE.
DO 170 J=1,MAXITER

CALL ZEROMAT(GMATRIX,LR,LR,L,L)

CALL ZEROMAT(GVECTOR,LR,1,L,1)

DO 130 I=1,NCH

SL1=INVSTGMA2(1)

SL2=Y(1)~F(THETAEST,NOOFPEAKS,X (1))

DO 120 R=1,LR
SL3=DFDTH(R, THETAEST ,NOOFPEAKS, X(1))
GVECTOR(R )=GVECTOR(R)+SL1*SL2*SL3
DO 110 K=R,LR

SL4=DFDTH(K, THETAEST,NOOFPEAKS, X(1))

GMATRIX(R,K)=GMATRIX(R,K)+SL1*(-SL3*SL4)

IF (.NOT.LINEARIZED) THEN
SL5=D2FDTH2(R,K, THETAEST ,NOOFPEAKS ,X(1))
GMATRIX(R,K)=GMATRIX(R,K)+SL1*SL2*SL5

ENDIF

GMATRIX(K,R)=GMATRIX(R,K)

CONTINUE
CONTINUE
CONTINUE

CALL INVMAT(GMATRIX, LR,DET,SING,L,L)

IF (SING) THEN
WRITE(*,*) ‘The G-matrix is singular.’
GOTO 260

ENDIF

CALL MULTCMAT(GMATRIX,-1.0,LR,LR,L,L)
CALL MULTMAT(GMATRIX,GVECTOR,DELTATHETA,LR,LR

.LL,L
CALL ADDMAT(THETAEST,DELTATHETA,THETAEST,LR,1,L,1 1

-
ILI

SLASK=0.0
DO 140 I=1,LR
IF (THETAEST(I).NE.0.0) THEN
SLASK=SLASK+ABS(DELTATHETA(I)/THETAEST(I))
ENDIF
CONTINUE

FWHM=2.0*SQRT(ABS(LOG(2.0)/THETAEST(LR-1)))

DO 150 I=1,NOOFPEAKS
POSITION(CI)=THETAEST(NOOFPEAKS+I)
INTENSITY(I)=THETAEST(I)

CONTINUE

WRITE(*,1500) '1T:7,J,! ,STEP:/,SLASK

FORMAT(! 7,49¢'-*),/,' *,A,13,A,G13.6)

WRITE(*,1600) ‘FWHM/, ’:' FWHM, 'Background
G

1
' :* , THETAEST(LR)
FORMAT(' ’,A,T14,A,G612.5,129,A,G12.5)

178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

208
209
210
2N
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

1700
160

170
180

190

200

210

DO 160 I1=1,NOOFPEAKS

WRITE(*,1700) ’Position(’,1,!):/,POSITIONCI),
! Intensity(’,I,’):’, INTENSITY(I)
FORMAT(’ ',A,12,A,612.5,A,12,A,612.5)

CONTINUE

IF (SLASK.LE.0,5E-2.AND.LINEARIZED) THEN
LINEARIZED=.FALSE.

ENDIF

IF (SLASK.LE.O0.5E-4.AND.(.NOT.LINEARIZED)) THEN
NOOFIT=J
GOTO 180

ENDIF

ANS=KBDCHK()
IF (ANS.NE.O) THEN
ANS=KBDINC()
IF (CHAR(ANS).EQ.’Q’.OR.CHAR(ANS).EQ.'q’) THEN
NOOFIT=J
GOTO 180
ENDIF
ENDIF

CONTINUE

NOOFIT=MAXITER

CONTINUE

CALL MULTCMAT(GMATRIX,-2.0,LR,LR,L,L)

CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600.0+M1*60.0+SE+HN*0.01-TIME
WRITE(*,1400) ' /
WRITE(*,*) ’Press any key to continue.’
ANS=KBDCHK()
IF (ANS.EQ.0) THEN

GOTO 190
ENDIF
ANS=KBDINC()

CALL SCRPLOT(Y,SIGMA,X,RESIDUE, NCH,F,THETAEST ,NOOFPEAKS, ERRORBAR)

WRITE(*,*) ‘Plot on Roland plotter? (Y/*):/

READ(*,1400) SV

IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN

CALL ROLPLOT(Y,SIGMA,X,RESIDUE,NCH,F, THETAEST,NOOFPEAKS ,ERRORBAR)
GOTO 200

ENDIF

WRITE(*,*) ’Plot on HP-Laserjet?
READ(*,1400) SV
IF (SV.EQ.’Y’,OR.SV.EQ.’y’) THEN
CALL HPSTART(’L?)
CALL JETPLOT(Y,SIGMA,X,RESIDUE,NCH,F, THETAEST,
NOOFPEAKS, ERRORBAR)

Y/*y:!

JX=710

JXL=1119-JX
JYL=(6+1+NOOFPEAKS)*13
JY=719-JYL

CALL HPBOX(JX,JY,JXL,JYL)
JY=719-16

DJY=-13



238
239
240
241
242
243
244
245
246
247
248
249
250
251
252

254
255
256
257
258
259
260
261
262

264
265
266
267
268
269
270
2N
272

274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297

220

230

— = —h

f
2300

WRITECJETTXT,1900) ’Number of channels
CALL HPPRINT(JX,JY,70,JETTXT)
JY=JY+DJY

¢ NCH

WRITECJETTXT,1900) ‘Number of iterations :’,6NOOFIT
CALL HPPRINT(JX,JY,70,JETTXT)
JY=JY+DJY

WRITE(JETTXT,2000) ’Sigma
CALL HPPRINT(JX,JY,70,JETTXT)
JY=JY+DJY

!, SIGMAIN

WRITE(JETTXT,2000) ‘Run time
CALL HPPRINT(JX,JY,70,JETTXT)
JY=JY+DJY

1/, TIME, ! s./

WRITECJETTXT,1400) ¢ ¢
CALL HPPRINT(JX,JY,70,JETTXT)
JY=JY+DJY

FWHM=2.0*SQRT (ABS(LOG(2.0) /THETAEST(LR~1)))

DO 220 I=1,NOOFPEAKS
POSITION(I)=THETAEST (NOOFPEAKS+I)
ERRPOS(1)=SQRT(GMATRIX(NOOFPEAKS+I ,NOOFPEAKS+1))
IF (SIGMAIN.EQ.0.0) THEN

ERRPOS(1)=0.0
ENDIF
INTENSITY(1)=THETAEST(I)
ERRINT(1)=SQRT(GMATRIX(I, 1))
IF (SIGMAIN.EQ.0.0) THEN
ERRINT(I1)=0.0
ENDIF
CONTINUE

WRITE(JETTXT, 1600)

"FWHMY , /2! FWHM, 'Background
CALL HPPRINT(JX,JY,70,JETTXT)
JY=JY+DJY

1!, THETAEST(LR)

DO 230 I=1,NOOFPEAKS
WRITE(JETTXT,2100) ‘Position(’,I,’):’,POSITION(CI),
' +/- ' ERRPOS(I),
', Intensity(’/,I,’):’,INTENSITY(I]),
+ 4/ 1 ERRINT(I)
CALL HPPRINT(JX,JY,70,JETTXT)
JY=JY+DJY
CONTINUE

CALL GETTIM(HO,MI,SE,HN)

CALL GETDAT(YEAR,MONTH,DAY)

WRITE(JETTXT,2300)

'GAUSSN AP88, ’,YEAR,’~',MONTH,”-/ DAY,’, ’,HO,’:! MI,?: SE
FORMAT (A, 14.4,5(A,12.2))

CALL HPTBOX(909.0,0.0,33, JETTXT)

CALL HPEJECT
GOTO 210

ENDIF

298
299
300
301
302
303
304
305
306

308
309
310
31
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357

1800

1900

2000

240

250
2100

260
2200

WRITE(*, 1800)

FORMAT(/)

WRITE(*,1900) ‘Number of channels :’,6NCH
WRITE(*,1900) ‘Number of iterations:’,NOOFIT
FORMAT(’ ' A, 14)
write(*,2000) ’Sigma
WRITE(*,2000) ‘Run time
FORMAT(’ /,A,F8.2,A)
WRITE(*, 1800)

:! ,SIGMAIN
:f,TIME,’ s.f

FWHM=2.0*SQRT(ABS(LOG(2.0)/THETAEST(LR-1)))

DO 240 I=1,NOOFPEAKS
POSITION(C1)=THETAEST (NOOFPEAKS+1)
ERRPOS( 1)=SQRT(GMATRIX(NOOFPEAKS+I , NOOFPEAKS+1))
IF (SIGMAIN.EQ.0.0) THEN
ERRPOS(1)=0.0
ENDIF
INTENSITY(1)=THETAEST(I)
ERRINT(1)=SQRT(GMATRIX(I,I))
IF (SIGMAIN.EQ.0.0) THEN
ERRINT(1)=0.0
ENDIF
CONTINUE
WRITE(*,1600) ‘FWHM’,’:/,FWHM, ’Background  :f,THETAEST(LR)
DO 250 I=1,NOOFPEAKS
WRITE(*,2100) ‘Position(’,1,7):’,POSITION(CI),
+ +/- 1 ERRPOS(I),
1, Intensity(’,I,?):!, INTENSITY(I),
£ /- 1 ERRINT(I)
CONT I NUE
FORMAT(' *,A,12,A,F8.2,A,F5.2,A,12,A,F8.2,A,F5.2)

WRITE(*,2200) ‘New calculation? (Y/*):’
FORMAT(/" ' ,A)
READ(*,1400) sv
IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
GOTO 10
ELSE
STOP
ENDIF

END

REAL FUNCTION F(THETA,L,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER  L,I,M
REAL THETA(1:%),X, SLASK, SL

SL(M)=EXP(~MINCTHETA(2*L+1)*(X-THETA(M))**2,80.0))

SLASK=THETA(2*L+2)

DO 10 I=1,L
SLASK=SLASK+THETA(I)*SL(L+1)

CONTINUE



358
359
360
361
362
363
364
365
366
367
368
369
370
37N
372

374
375
376
377
378
379
380
381
382
383
384
385

387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414

416
417

F=SLASK
RETURN

END

REAL FUNCTION DFDTH(J,THETA,L,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER  J,L,I,M

REAL THETA(1:*),X, SLASK, SL
SL(M)=EXP(-MINCTHETA(2*L+1)*(X-THETA(M))**2,80,0))

DFDTH=0.0
IF (J.LE.L) THEN

DFDTH=SL(L+J)

ELSEIF (J.GT.L.AND.J.LE.2*L) THEN

DFDTH=2.0*THETA(J-L)*THETA(2*L+1)*(X-THETA(J))*SL(J)

ELSEIF (J.EQ.2*L+1) THEN

SLASK=0.0
DO 10 I=1,L
SLASK=SLASK-THETA(T)* ((X-THETA(L+1))**2)*SL(L+1)
CONTINUE
DFDTH=SLASK

ELSEIF (J.EQ.2*L+2) THEN

DFDTH=1.0

ENDIF

RETURN
END

REAL FUNCTION D2FDTH2(J,K,THETA,L,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER  J,K,L,I,M

REAL THETA(1:*),X, SL, SLASK
LOGICAL  JGTK

SL(M)=EXP(-MIN(THETA(2*L+1)*(X-THETA(M))**2,80.0))

JGTK=J.GT.K
IF (JGTK) THEN

I=J
J=K
K=1

ENDIF
D2FDTH2=0.0

IF (J.LE.L) THEN

IF (K.EQ.L+J) THEN
D2FDTH2=2.0*THETA(2*L+1)*(X-THETA(L+J))*SL(L+J)

ELSEIF (K.EQ.2*L+1) THEN
D2FDTH2=-((X-THETA(L+J))**2)*SL(L+J)

ENDIF

ELSEIF (J.GT.L.AND.J.LE.2*L) THEN

I[F (K.EQ.J) THEN
SLASK=THETA(J-L)*THETA(2*L+1)*SL(J)
D2FDTH2=SLASK*(4.0*THETA(2*L+1)*(X-THETA(J))**2-2.0)

418
419
420

422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442

ELSEIF (K.EQ.2*L+1) THEN
SLASK=2.0*THETA(J-L)*(X-THETA(J))*SL(J)
D2FDTH2=SLASK*(1.0-THETA(2*L+1)*(X-THETA(J))**2)

ENDIF

ELSEIF (J.EQ.2*L+1) THEN

IF (K.GT.L.AND.K.LE.2*L) THEN
SLASK=2,0* THETA(K-L)*(X-THETACK) )*SL(K)
D2FDTH2=SLASK*(1.0-THETA(2*L+1)*(X-THETA(K) )**2)

ELSEIF (K.EQ.2*L+1) THEN
SLASK=0.0
Do 10 I=1,L

SLASK=SLASK+THETA(T)*((X~THETA(L+I))**4)*SL(L+I)
CONTINUE
D2FDTH2=SLASK
ENDIF
ENDIF

GTK) THEN

(
1

e R

IF
I
J
K
END
RETURN
END



LORN

Programmet utfor exakt samma berdkningar som GAUSSN-programmet

en summa av Lorentz-toppar istallet.

Anpassad funktion:

L
£(o;x) = z 6 [(x-8 )°+o i
- 121 i L+i 2L+1 2L+2
Position, topp nr.i: .
L+i
Intensitet, topp nr.i: 6 /8
i 2L+1

Halvvardesbredd (alla): 2-\/92L+1

Férstaderivator:
8f (jo1.) = [(x-8 )%e_ 17
aej L+j 2L+1
af . _ 5. o N (u_n 22 -2
gég(J—L+L.2L) =2 ej_L(x ej) [(x ej) +92L+1]
af s 2 -2
8_9 (j=2L+1) - z-—ei[(x—euri) +92L+1
j i=1
af _
52;.(J=2L+2) =1
j
Andraderivator:
a°r (i=1..L 2 2
Jj=1.. _ _ . _ -
55755; Lo ] = 2(x ek) [(x ek) +92L+1]
j
2 -
af j=1..L] _ _ _ 2 -2
86 86 k:2L+1] = -l 9L+j) O
J .
a°f (j=L+1..2L 2 2
aejaek (k=3 ] = 86j-L(X_ej) -[(x-ej) +92L+1
20 -[(x-8)%6 17
j-L j 2L+1
62f j=L+1..2L 2
Jj= . _ _ _ . _
36 860 [k:2L+1 ] B 49j—L(X ej) [(x ej) +92L+1

2 ~ L )
8°f [J—2L+1] _ 229'-[(x—6.)2+9 )-8
i j

g6 4o k=2L+1 2L+1
j i=1
8’r _ 8%
88 40 46 _4de
k k j

alla ovriga andraderivator &r noll.
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Utskrift fran testkorning av programmet LORN:

No of Lorentz-peaks (1.. 5) 14

No of channels (10..1000) : 300
Position, peak no 1 (0..1000) :200
Intensity, peak no 1 : 25
Position, peak no 2 (0..1000) :300
Intensity, peak no 2 : 100
Position, peak no 3 (0..1000) :550
Intensity, peak no 3 : 150
Position, peak no 4 (0..1000) :800
Intensity, peak no 4 : 25
FWHM : 100
Background : 100
Sigmal(Y) :5

Plot errorbars? (Y/*) :Y

Enter start values for intensity,

position, FWHM and background.

Position, peak no 1

Intensity, peak no 1

Position, peak no 2 (0..1000) :300

Intensity, peak no 2

Position, peak no 3 (0..1000) :550
3
4
4

Intensity, peak no

Position, peak no (0..1000) :800
Intensity, peak no : 25
FWHM : 100

Background : 100

Press Q to quit iteration.

IT: O

FWHM : 100.00 Background
Position( 1) : 200.00 Intensity(
Position( 2 300.00 Intensity(
Position( 3 Intensity(
Position( 4 800.00 Intensity(

(03]
()]
o
o
o

IT: 1 ,STEP : 0.323363

FWHM ¢ 97.930 Background
Position( 1) : 201.82 Intensity/(
Position( 2) : 301.25 Intensity/(
Position( 3) : 550.38 Intensity(
Position( 4) : 7939.94 Intensity/(

IT: 2 ,STEP : 0.115276E-01

FWHM : 97.3803 Background
Position( 1) : 201.50 Intensity(
Position( 2 301.18 Intensity(
Position( 3 550. 39 Intensity(
Position( 4 799. 99 Intensity(

e e

- 78 ——



IT:

FWHM
Position( 1)
Position( 2)
Position( 3)
Position( 4)

3 ,STEP :

0.538773E-03

97.93900 Background 101.28
201.51 Intensity( 1) 27.013
301. 18 Intensity( 2) 98.959
550. 39 Intensity( 3) : 150.37
799.99 Intensity( 4) : 23.355

IT: 4 ,STEP : 0.180735E-04

FWHM : 97.800 Background 101.28
Position( 1) 201.51 Intensity( 1) 27.013
Position( 2) 301. 18 Intensity( 2) 88.958
Position( 3) 550. 39 Intensity( 3) 150.37
Position( 4) 788. 83 Intensity( 4) 23.355

Press any key to continue. <Return>

Plot on Roland plotter? (Y/*) :N

Plot on HP-Laserjet? (Y/*) :Y

Number of channels 300

Number of iterations : 4

Sigma 5.00

Run time 80.13 s.

FWHM 87.800 Background 101.28
Position( 1) 201.51 +/- 3.25, Intensity( 1): 27.01
Position( 2) 301.18 +/- 0.87, Intensity( 2): 88.86
Position( 3) 550.39 +/- 0.48, Intensity( 3): 150.37
Position( 4) 799.99 +/- 3.34, Intensity( 4): 23.36
New calculation? (Y/*):N



265.17

Number of
Number of
Sigma

Run time

FWHM

Position(
Position(
Position(
Position(

channels
iterations

99.680

300
5
5.00
121.99 s.

Background : 99.882

) 202.46 +/- 3.27, Intensity( 1): 25.97
): 301.10 +/- 0.88, Intensity( 2): 99.57
): 549.83 +/- 0.49, Intensity( 3): 151.20
y: 799.06 +/- 2.93, Intensity( 4): 24.74

91.52
3.13
3,131

[ LORN AP88, 1988-07-31, 16:29:17




Kommentarer till programlistningen (f6r utfdrligare kommentarer till

samma typ av program se EXPN programmet.):

Rad Kommentar

1-19 Deklarationer.

21-80 Tillverka testkurva.

82-105 Lds in startvérden.

107-207 Anpassa med Newtons metod.

208-320 Skriv ut resultat och rita pa skirmen, Roland pen-plotter
eller HP laserskrivare.

322-330 Avsluta eller kor pa nytt.

332-346 Rutinen beréknar funktionsviardet f(g;x), (84).

348-373 Rutinen beriknar fdrstaderivatorna av f, (88)..(91).

375-420 Rutinen beriknar andraderivatorna av f, (82)..(87).



IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: LORN.FOR
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Options: /LBZ 08/02/88 14:30:08

PROGRAM LORN
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER N, L,MAXITER,MAXNOOFPEAKS

PARAMETER (N=1000, MAXNOOFPEAKS=5, MAXITER=1000)

PARAMETER  (L=2*MAXNOOFPEAKS+2)

REAL Y(1:N),X(1:N),DX,DET,RANF,NORMAL , THETAEST(1:L), SLASK
REAL RESIDUE(1:N), SIGMA(1:N),F, THETA(1:L), INVSIGMA2(1:N)
REAL GMATRIX(1:L,1:L),GVECTOR(1:L),DELTATHETA(1:L),D2FDTH2
REAL DFDTH,SIGMAIN, FWHM, POSITION(1:MAXNOOFPEAKS)

REAL INTENSITY(1:MAXNGOFPEAKS ), SL1,SL2,SL3,SL4,SL5, TIME
REAL ERRPOS( 1:MAXNOOFPEAKS) , JX, JY, JXL, JYL,DJY

INTEGER  R,K,1,NCH,NOOFIT,NOOFPEAKS, LR, J

INTEGER*2 HO,M1,SE, HN,ANS,KBDCHK ,KBDINC

INTEGER*2 YEAR,MONTH,DAY
CHARACTER SV*1,JETTXT*60

LOGICAL SING,ERRORBAR,LINEARIZED
EXTERNAL F
WRITE(*,1000) ‘No of Lorentz-peaks (1..’,MAXNOOFPEAKS,’) Y

FORMAT(’ 7 ,A,12,A)

READ(*,* ERR=10) NOOFPEAKS

IF (NOOFPEAKS.LT.1.0R.NOOFPEAKS.GT .MAXNOOFPEAKS) THEN
GOTO 10

ENDIF

LR=2*NOOFPEAKS+2

WRITE(*,1100)  ’No of channels (’,LR,’..’",N,") U
FORMAT(/+7 ,A,12,A,14,A)

READ(*,*,ERR=20) NCH

IF (NCH.LT.LR.OR.NCH.GT.N) GOTO 20

DO 30 I=1,NOOFPEAKS
WRITE(*,1200) 'Position, peak no
FORMAT('+’ ,A,12,A)
READ(*,*) POSITION(I)
WRITE(*,1300) ‘Intensity, peak no /,1I,’ L
FORMAT(/+/,A,12,A)
READ(*,*) INTENSITY(I)

CONTINUE

r,1,7 (0..1000):

WRITE(*,1200) ! FWHM H
READ(*,*) FWHM

FWHM=ABS ( FWHM)

WRITE(*,1200) 'Background Y
READ(*,*) THETA(LR)

WRITE(*,1200) 'Sigma(Y) -
READ(*,*) SIGMAIN
SIGMAIN=ABS(SIGMAIN)

ERRORBAR=.FALSE,

IF (SIGMAIN.NE.O0.0) THEN
WRITE(*,1200) ‘Plot errorbars? (Y/*) Y
READ(*,1400) SV

58 1400

40

60

70

FORMAT(A)
ERRORBAR=SV.EQ.’'Y’ ,OR.SV.EQ.'y/’
ENDIF

THETA(LR=1)=(0.5*FWHM)**2

DO 40 1=1,NOOFPEAKS
THETA(NOOFPEAKS+I)=POSITION(I)
THETA(CI)=INTENSITY(I)*THETA(LR-1)

CONTINUE

DX=1000.0/(NCH-1)
DO 50 1=1,NCH
X(I)=(1-1)*DX
SLASK=F(THETA, NOOFPEAKS, X(1))
Y(1)=NORMAL(SLASK,SIGMAIN)
SIGMACT)=SIGMAIN
IF (SIGMAIN.NE.0,0) THEN
INVSIGMA2(1)=-2.,0/S]1GMAIN**2
ELSE
INVSIGMA2(1)=-2.0
ENDIF
CONTINUE

WRITE(*,*) ‘Enter start values for intensity,’
WRITE(*,*) ’'position, FWHM and background.’
WRITE(*,*) fommommm i cn et '
WRITE(*,*) 7 !

DO 60 I=1,NOOFPEAKS
WRITE(*,1200) ’Position, peak no
READ(*,*) POSITION(I)
WRITE(*,1300) ’Intensity, peak no /,1,’
READ(*,*) INTENSITY(I)

CONTINUE

WRITE(*,1200)
READ(*,*) FWHM
FWHM=ABS ( FWHM)

/ FWHM

WRITE(*,1200) *Background
READ(*,*) THETAEST(LR)

THETAEST(LR-1)=(0.5*FWHM)**2
DO 70 I=1,NOOFPEAKS
THETAEST (NOOFPEAKS+I )=POSITION(I )
THETAEST(1)=INTENSITY(I)*THETAEST(LR-1)
CONT INUE

CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600.0+MI*60.0+SE+HN*0.01

WRITE(*,*) ¢ ¢
WRITE(*,*) ’‘Press Q to quit iteration.’
WRITE(*,*) ! !

FWHM=2.0*SQRT(ABS(THETAEST(LR-1)))

DO 80 I=1,NOOFPEAKS
POSITION(I)=THETAEST(NOOFPEAKS+I)
INTENSITY(I)=THETAEST(I)/THETAEST(LR-1)

',1," (0..1000):"

-7



£8 -

118 80 CONTINUE 178 WRITE(*,1700) fPosition(’,1,/):/,POSITION(I),

119 179 f ! Intensity(’,I,’):!,INTENSITY(I)
120 WRITE(*,1500) fIT:’,0 180 1700 FORMAT(’ ' ,A,12,A,G12.5,A,12,A,612.5)

121 WRITE(*,1600) ‘FWHM?,’: FWHM,‘Background :! ,THETAEST(LR) 181 160 CONT INUE

122 DO 90 I=1,NOOFPEAKS 182

123 WRITE(*,1700) ‘Position(’,1,/):’ ,POSITION(CI), 183 IF (SLASK.LE.O.5E-2.AND.LINEARIZED) THEN

124 f ! Intensity(’,I,’):/, INTENSITY(I]) 184 LINEARIZED=.FALSE.

125 90 CONTINUE 185 ENDIF

126 186

127 LINEARIZED=.TRUE. 187 IF (SLASK.LE.OQ.5E-4.AND.(.NOT.LINEARIZED)) THEN
128 DO 170 J=1,MAXITER 188 NOOFIT=J

129 CALL ZEROMAT(GMATRIX,LR,LR,L,L) 189 GOTO 180

130 CALL ZEROMAT(GVECTOR,LR,1,L,1) 190 ENDIF

131 DO 130 I=1,NCH 191

132 SL1=INVSIGMA2(I1) 192 ANS=KBDCHK()

133 SL2=Y(1)-F(THETAEST,NOOFPEAKS,X(1)) 193 IF (ANS.NE.O) THEN

134 DO 120 R=1,LR 194 ANS=KBDINC()

135 SL3=DFDTH(R, THETAEST  NOOFPEAKS,X(1)) 195 IF (CHAR(ANS).EQ.’Q’.OR.CHAR(ANS).EQ.’qQ’) THEN
136 GVECTOR(R )=GVECTOR(R )+SL1*SL2*SL3 196 NOOFIT=J

137 DO 110 K=R,LR 197 GOTO 180

138 SL4=DFDTH(K, THETAEST ,NOOFPEAKS,X(1)) 198 ENDIF

139 GMATRIX(R,K)=GMATRIX(R,K)+SL1*(-SL3*SL4) 199 ENDIF

140 IF (.NOT.LINEARIZED) THEN 200

141 SL5=D2FDTH2(R, K, THETAEST,,NOOFPEAKS,X(1)) 201 170  CONTINUE

142 GMATRIX(R,K)=GMATRIX(R,K)+SL1*SL2*SL5 202 NOOF IT=MAXITER

143 ENDIF 203 180 CONTINUE

144 GMATRIX(K,R)=GMATRIX(R,K) 204 CALL MULTCMAT(GMATRIX,-2.0,LR,LR,L,L)

145 110 CONTINUE 205

146 120 CONTINUE 206 CALL GETTIM(HO,MI,SE, HN)

147 130 CONTINUE 207 TIME=HO*3600.0+MI*60.0+SE+HN*0.01-TIME

148 208 WRITE(*,1400) / /

149 CALL INVMAT(GMATRIX,LR,DET,SING,L,L) 209 WRITE(*,*) /‘Press any key to continue.’

150 IF (SING) THEN 210 190 ANS=KBDCHK()

151 WRITE(*,*) ‘The G-matrix is singular.’ 211 IF (ANS.EQ.0) THEN

152 GOTO 260 212 GOTO 190

153 ENDIF 213 ENDIF

154 214 ANS=KBDINC()

155 CALL MULTCMAT(GMATRIX,-1.0,LR,LR,L,L) 215

156 CALL MULTMAT(GMATRIX,GVECTOR,DELTATHETA,LR,LR,1,L,L,L,1,L, ") 216 CALL SCRPLOT(Y,SIGMA,X,RESIDUE, NCH,F,THETAEST ,NOOFPEAKS, ERRORBAR)
157 CALL ADDMAT(THETAEST,DELTATHETA,THETAEST,LR,1,L,1,L,1,L,1) 217

158 218 200  WRITE(*,*) ‘Plot on Roland plotter? (Y/*):’

159 SLASK=0.0 219 READ(*,1400) Sv

160 DO 140 I=1,LR 220 IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN

161 IF (THETAEST(I).NE.0.0) THEN 221 CALL ROLPLOT(Y,SIGMA, X, RESIDUE,NCH,F,THETAEST, ,NOOFPEAKS, ERRORBAR)
162 SLASK=SLASK+ABS(DELTATHETA(I)/THETAEST(I1)) 222 GOTO 200

163 ENDIF 223 ENDIF

164 140 CONTINUE 224

165 225 210  WRITE(*,*) ‘Plot on HP-Laserjet? (Y/*):!

166 FWHM=2.0*SQRT(ABS(THETAEST(LR-1))) 226 READ(*,1400) SV

167 DO 150 I=1,NOOFPEAKS 227 IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN

168 POSITION(CI)=THETAEST(NOOFPEAKS+1) 228 CALL HPSTART(’L’)

169 INTENSITY(I)=THETAEST(I)/THETAEST(LR-1) 229 CALL JETPLOT(Y,SIGMA X, RESIDUE,NCH,F, THETAEST,
170 150 CONTINUE 230 f NOOFPEAKS,ERRORBAR)

171 231 JX=770

172 WRITE(*,1500) /1T:’,J,* ,STEP:’,SLASK 232 JXL=1119-JX

173 1500 FORMAT(! 7 ,49(¢’-"),/,' ' ,A,13,A,G13.6) 233 JYL=(6+1+NOOFPEAKS)*13

174 WRITE(*,1600) ‘FWHM’,/:/ FWHM, 'Background :/ ,THETAEST(LR) 234 JY=719-JYL

175 1600  FORMAT(' ’,A,T14,A,G12.5,T29,A,G12.5) 235 CALL HPBOX(JX,JY, JXL,JYL)

176 236 JY=719-16

177 DO 160 I=1,NOOFPEAKS 237 DJY=-13



267 220

297 1900

WRITE(JETTXT,1900) /Number of channels  :’,NCH
CALL HPPRINT(JX,JdY,60,JETTXT)
JY=JY+DJY

WRITECJETTXT,1900) /Number of iterations :’ ,NOOFIT
CALL HPPRINT(JX,JY,60, JETTXT)
JY=JY+DJY

WRITE(JETTXT,2000) ‘Sigma
CALL HPPRINT(JX,JY,60, JETTXT)
JY=JY+DJY

<! SIGMAIN

WRITE(JETTXT,2000) ‘Run time
CALL HPPRINT(JX, JY,60, JETTXT)
JY=JY+DJY

4, TIME,’ s.!

WRITECJETTXT,1400) *
CALL HPPRINT(JX,JY,60, JETTXT)
JY=JY+DJY

FWHM=2 .0*SQRT (ABS(THETAEST(LR-1)))
DO 220 I=1,NOOFPEAKS
POSITION(I)=THETAEST (NOOFPEAKS+I)
ERRPOS(I)=SQRT(GMATRIX(NOOFPEAKS+I,NOOFPEAKS+I))
IF (SIGMAIN.EQ.0.0) THEN
ERRPOS(1)=0.0
ENDIF
INTENSITY(I)=THETAEST(I)/THETAEST(LR-1)
CONTINUE

WRITE(JETTXT,1600)

"FWHM! | f 2/ FWHM, 'Background :! , THETAEST(LR)
CALL HPPRINT(JX,JY,60,JETTXT)

JY=JY+DJY

DO 230 I=1,NGOFPEAKS
WRITE(JETTXT,2100) ‘Position(’,1,7):',POSITIONCI),
! +/- 1 ,ERRPOS(I),
1, Intensity(!,1,7):’, INTENSITY(I)
CALL HPPRINT(JX,JY,60, JETTXT)
JY=JY+DJY
CONT INUE

CALL GETTIM(HO,MI,SE,HN)

CALL GETDAT(YEAR,MONTH,DAY)

WRITECJETTXT, 2300)

'LORN AP88, ', YEAR,’-’ MONTH,’-’,DAY,’, !, HO,’:' MI,’:/,SE
FORMAT (A, 14.4,5(A,12.2))

CALL HPTBOX(921.0,0.0,31,JETTXT)

CALL HPEJECT
GOTO 210
ENDIF

WRITE(*,1800)

FORMAT (/)

WRITE(*,1900) /Number of channels :/,NCH
WRITE(*,1900) ‘Number of iterations:’,NOOFIT
FORMAT(’ ,A,14)

2000

240

250
2100

260
2200

WRITE(*,2000) ’Sigma
WRITE(*,2000) ‘Run time
FORMAT(’ ' ,A,F8.2,A)
WRITE(*, 1800)

7, SIGMAIN
. TIME,! s.7

FWHM=2,0*SQRT(ABS(THETAEST(LR-1)))
DO 240 I=1,NOOFPEAKS
POSITION(I)=THETAEST (NOOFPEAKS+1)
ERRPOS(1)=SQRT (GMATRIX(NOOFPEAKS+I ,NOOFPEAKS+I))
IF (SIGMAIN.EQ.0.0) THEN
ERRPOS(1)=0.0
ENDIF
INTENSITY(I)=THETAEST(I)/THETAEST(LR-1)
CONTINUE

WRITE(*,1600) /FWHM’,’:’ FWHM, ’'Background :/,THETAEST(LR)

DO 250 I1=1,NOOFPEAKS
WRITE(*,2100) ‘Position(’,1,7):!,POSITION(CI),
! +/- ' ERRPOS(I),
!, Intensity(’,I,7):!, INTENSITY(I)
CONT INUE
FORMAT(’ ',A,12,A,FB.2,A,F5.2,A,12,A,F8.2)

WRITE(*,2200) ‘New calculation? (Y/*):!
FORMAT(/’ ', A)
READ(*,1400) SV
IF (SV.EQ.’Y’_.OR.SV.EQ.’y’) THEN
GOTO 10
ELSE
STOP
ENDIF
END

REAL FUNCTION F(THETA,L,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER L,1
REAL THETA(1:*),X,SLASK

SLASK=THETA(2*L+2)

DO 10 I=1,L
SLASK=SLASK+THETA(I)/((X~-THETA(L+I))**2+THETA(2*L+1))

CONTINUE

F=SLASK

RETURN
END

REAL FUNCTION DFDTH(J,THETA,L,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER  J,L,I
REAL THETA(1:L),X,SLASK1, SLASK2

IF (J.GE.1.AND.J.LE.L) THEN
DFDTH=1.0/((X-THETA(L+J) )**2+THETA(2*L+1))
ELSEIF (J.GE.L+1.AND.J.LE.2*L) THEN
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SLASK1=2.0*THETA(J-L)*(X-THETA(J))
SLASK2=((X-THETA(J))Y**2+THETA(2*L+1))**2
DFDTH=SLASK1/SLASK2
ELSEIF (J.EQ.2*L+1) THEN
SLASK1=0.0
Do 10 I=1,L
SLASK2=( (X-THETA(L+1) )**2+THETA(2*L+1))**2
SLASK1=SLASK1-THETA(I )/SLASK2
CONTINUE
DFDTH=SLASK1
ELSEIF (J.EQ.2*L+2) THEN
DFDTH=1.0
ENDIF

RETURN
END

REAL FUNCTION D2FDTH2(J,K,THETA,L,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)

INTEGER  J,K,L,I,M

REAL THETAC1:*),X,SL, SLASK
LOGICAL  JGTK

SL(M)=1.0/((X-THETA(M))**2+THETA(2*L+1))
JGTK=J.GT.K
[F (JGTK) THEN
I=J
J=K
K=1
ENDIF
D2FDTH2=0.0

IF (J.LE.L) THEN
IF (K.EQ.L+J) THEN
D2FDTHZ2=2.0*(X-THETA(K) )*SL(K)**2
ELSEIF (K.EQ.2*L+1) THEN
D2FDTH2=-(SL(L+J)**2)
ENDIF
ELSEIF (J.GT.L.AND.J.LE.2*L) THEN
IF (K.EQ.J) THEN

SLASK=8.0*THETA(J-L)*((X-THETA(J) )**2)*SL(J)**3

D2FDTH2=SLASK-2.0*THETA(J-L)*SL(J)**2
ELSEIF (K.EQ.2*L+1) THEN

D2FDTH2=-4.0*THETA(J-L)*(X-THETA(J) )*SL(J)**3

ENDIF

ELSEIF (J.EQ.2*L+1.AND.K.EQ.2*L+1) THEN
SLASK=0.0
DO 10 I=1,L

SLASK=SLASK+2.0*THETACI)*SL(L+I)**3

CONTINUE
D2FDTH2=SLASK

ENDIF

[F (JGTK) THEN

(
I

oK

I
J
K
END

418
419
420

RETURN
END



PCONEXPA

Programmet anpassar en summa av exponentialer faltad med en laserpuls
plus bakgrund och stroljus till indata. Fria parametrar &r
strél jusintensitet, laserpulsens position, bakgrund samt intensitet
och sdnderfallskonstant for exponentialerna. For att kunna berékna
g-vektorn och G-matrisen (37),(42) behdvs ett antal faltningar av
laserpuls och exponentialer och derivator av laserpulsen m.m. Dessa
vektorer berdknas genom att Fouriertransformera puls och exponentialer
och dérefter utfdéra derivation, faltning och translation i
transformplanet. Efter berakning transformerar programmet tillbaka
till tidsplanet, denna omvdg gar fortare om vektorernas l&ngder &r
storre 8n =~B4. Detta program minimerar inte ber@kningsarbetet genom
att anvdnda diverse trick vid  Dberdkning av faltningar och
Fouriertransformer utan anvinder standardformler (n8sta program
PCONEXP  forsoker minimera  exekveringstiden genom att utfora
berdkningarna pa ett effektivt sitt). Detta program ger méjlighet att
undvika s.k. cirkulidr faltning genom att anvinda dubbla l&ngden pa
datavektorer. Nyttan av detta kan  diskuteras, om nagorlunda hyfsade
indata anvdnds (d.v.s. tillrackligt 1lang tid fdre och efter
laserpulsen) har inte inverkan av cirkuladr faltning s&rskilt stor
betydelse for resultatet, daremot &r kostnaden i exekveringstid stor,
den mer &n fordubblas. For anpassningar till verkliga matdata
rekommenderas darfor programmet PCONEXP men programmet PCONEXPA har
fordelen att det &ar lattare att sitta sig in i berdkningarna om man

vill forstad exakt vad programmen gor.

Anpassad funktion:

( ® = faltning, = derivation, P(x) = laserpuls )
L
fle;x) = 91~P(x—92)+P(x—ez)®‘Zlei+2°exp(—eLH+2-x) + e2L+3 (98)
i=
Forstaderivator:
af _ _
% (J—l) = P(x 92) (99)
6f‘ . . L
56'(j=2) = —el-P(x—ez)-P(x—ez)®iglei+2-exp(—eLH+2-x) (100)
Qf»(jzs L+2) = P(x-8 Jeexp(-6  -x) (101)
g T 2 L+j
j
ar
= (j=L+3..2L+2) = -P(x-6 Jelo :x-exp(-6 -x)] (102)
69J 2 j-L j



af _
56:(j=2L+3) =1
j

Andraderivator:

8°f 3:1]

6 46 k=2 _P(X_ez)

Q@

0, P(x-6 )+P(x-6 )e Z 0, exp(-0

62f rj=2} L
- i=1

8°fF (=2
j= = _Dfu_ - .
. .L+2] B P(X 62)®eXp( 6L+k X)

k=L+3..2L+2] = P(X_62)®[X.GR—L-eXp(_ek.X)]

a°f P:a..L+2] — _P(x-6 )olx-exp(-6 -x)]
k=L+j 2 k

62f j=L+3..2L+2 2
e [J-. .. J - P(X-—Q )@[X .e’ .exp(_e’.x)]
k=j 2 j-L j
8% _ a°f
46 86 86 346

J k k J

alla ©vriga andraderivator &ar noll.

Utskrift fran testkérning av programmet PCONEXPA:

No of decays (1.. 2) .1
No of channels ( 5.. 512) : 128
Stray-light intensity : 0
Pulse position (channels) : O
Intensity, decay no 1 : 0.1
Decay rate, decay no 1 : 10
Background : 20
Add noise to data? (Y/*) Y
Plot errorbars? (Y/*) ;Y
Pulse FWHM (channels) : 10

Add noise to pulse? (Y/*) : N

Toggle Free/lLocked with <shift>+Function key.

F1 : Stray-light intensity 0. 0000,
F2 : Pulse position 0. 0000E+00,
F3 : Intensity , decay no 1 0. 1000,
F4 : Decay rate, decay no 1 10. 0000,
F5 : Background 20. 0000,

F10 : Calculate.
<Alt>+ F10 : Preview.
<Shift>+ F10 : G-matrix = not linearized.
<Ctrl>+ F10 : Avoid circular convolution = False.
<Alt>+ F1 : Weight = 1/F.

<<shift>+F2>

L+i+2

x)

Locked
Locked
Free
Free
Free

(103)

(104)

(105)

(1086)

(107)

(108)

(109)

(110)



Toggle Free/Locked with <shift>+Function key.

F1 : Stray-light intensity 0. 0000,
F2 : Pulse position 0. 0000E+00,
F3 : Intensity , decay no 1 0. 1000,
F4 : Decay rate, decay no 1 10. 0000,
F5 : Background 20. 0000,
F10 : Calculate.

<Alt>+ F10 : Preview.

<shift>+ F10 :
<Ctrl>+ F10 :
<Alt>+ F1

<F10>

G-matrix = not linearized.
Avoid circular convolution

Weight = 1/F.

Press Q to quit iteration.

False.

It: 0

Pulse position
Intensity(1)
Background

0. 00000E+00

It: 1, STEP:
Pulse position
Intensity(1)
Background

It: 2, STEP:
Pulse position
Intensity(1)
Background

It: 3, STEP:
Pulse position
Intensity(1)
Background

It: 4, STEP:
Pulse position
Intensity(1)
Background

It: 5, STEP:
Pulse position
Intensity(1)
Background

It: 6, STEP:
Pulse position
Intensity(1)
Background

It: 7, STEP:
Pulse position
Intensity(1)
Background

0. 10000 , Decay
20.000
0.846875E-01
0.69136E-01
0.10133 , Decay
19.001
0.515620E-01
0.72790E-01
0.10138 , Decay
19. 005
0.252140E-02
0.72970E-01
0.10138 , Decay
19. 006
0.556980E~01
0.73708E-01
0. 10152 , Decay
19.873
0.154273E-01
0.74810E-01
0.10154 , Decay
19.880
0.553574E-03
0.74850E-01
0.10154 , Decay
19.880
0. 190543E-04
0.74851E-01
0.10154 , Decay
19.880

rate(1):

10.

204

Locked
Free
Free
Free
Free



Press any key to continue. <Return>
Plot on Roland plotter? (Y/*) : N

Plot on HP-Laserjet? (Y/¥) : Y

G-matrix : not linearized.
Avoid circular convolution : False.

Weight : 1/F.

Number of channels : 128

Number of iterations 7

Run time : 1:53.14

Pulse FWHM : 10.00 ch.

Add noise to pulse : False.

Reduced chi-square : 0.96477

Stray-light intensity 0.00000 Locked
Pulse position v 0.07485 +/- 0.0957
Intensity, decay no 1 0.10154 +/- 0.0015
Decay rate, decay no 1 10.20361 +/- 0.1608
Background : 19.88001 +/- 0.6513
New iteration? (Y/*) :N

New calculation? (Y/*) :N



L 693.93] G-matrix

not linearized.

Avoid circular convolution : False.
Weight s 1/F.
Number of channels : 128

Number of iterations : 7

Run time T 1:43.37
Pulse FWHM : 10.00 ch.
Add noise to pulse : False.
Reduced chi-square : 0.97908

Stray-light intensity : 0.00000 tLocked

Pulse position : 0.04928 +/- 0.0953
Intensity, decay no 1 : 0.09998 +/- 0.0015
Decay rate, decay no 1: 10.09301 +/- 0.1602
Background H 19.58120 +/- 0.6519

-3.04 } [PCONEXPA APBB, 1988-07-31, 19:4h:41




Kommentarer till programlistningen:

Rad Kommentar

1-45 Deklarationer. Anvandning av vektorer och matriser:
PO - laserpulsen.

P - den translaterade laserpulsen.

PPRIM - férstaderivatan av laserpulsen.

PBIS - andraderivatan av laserpulsen.

PCONVE - pulsen faltad med exp.

PCONVXE - pulsen faltad med x-exp.

PCONVX2E - pulsen faltad med xz-exp.

PPRIMCONVE - forstaderivatan faltad med exp.
PPRIMCONVXE - forstaderivatan faltad med x-exp.
PBISCONVE - andraderivatan faltad med exp.

FTPO - Fouriertransformen av laserpulsen.

FTE - Fouriertransformen av exp.

FTEX - Fouriertransformen av x-exp.

FTEX2 - Fouriertransformen av x2-exp.

S1,S2 - hjdlpvektorer for mellanresultat.

Wi, W2 - hjalpvektorer, sinus, cosinustabeller till
fouriertransformrutinen.

47-53 L&s in antal sonderfall.

55-61 L&s in antal kanaler i indata.

63-67 L3s in strodl jusintensitet.

69-71 L4s in laserpulsens position.

73-85 Lids in intensitet och sodnderfallskonstant for de olika
exponentialtermerna.

87-88 L&s in bakgrund.

90-99 Lds in om en approximation till Poisson-brus skall adderas
till testkurvan. Om brus skall adderas, fraga om felgrénser
skall ritas i1 figurerna.

101 Fran bdrjan antas att cirkuldr faltning inte paverkar
resultatet (vilket antagligen &r sant om indata &r bra).

103-108 Berdkna hur manga punkter programmet skall anvdnda vid
berdkning av Fouriertransformer/faltningar.

110-123 Startvédrden for lasparametrar och programkontrollparametrar.

125-133 Las in laserpulsens halvvardesbredd och om brus
(normalférdelat) skall adderas till laserpulsen. Laserpulsen
ar en Gausstopp centrerad i position: x0=anta1 kanaler/7.0.

135-145 Beradkna laserpulsen.

147-148 Berdkna sinus-cosinustabeller till Fouriertransformrutinen.



149-150
151

153-163
165-166
168-211
213-217
219-290

293-447
297-309
311-312
314-330
332-333

335-338

339-367
369-373

375-379
381-382
384-390
392

394-401
403-416
418-434

436-443

445-447

Berdkna laserpulsens Fouriertransform.

Berdkna alla derivator och faltningar av puls och
exponentialer samt flytta laserpulsen till vald position.
SLLOCKED-vektorn indikerar att alla parametrar &r lasta till
sina startviarden eftersom det medftr minimalt r&knearbete i
CALCCONV-rutinen. I det h#r l&get i programmet behdvs ett
minimum av faltningar, bara de for berdkning av testkurvan.
Ber#@kna test(fluorescens)kurvan.

Sudda skérmen.

Skriv ut meny pa& ski@rmen (se utskrift fran testkdrning).

Ta reda pd vilken funktionstangent som tryckts ned.

Utfor den valda operationen, t.ex. Andra parameter till last
ldge, l&s in nytt startvirde, rita kurvan pa skirmen m.m.
Anpassa med Newtons metod.

Satt max och minvarde for till&tna parametervariationer.
Tidtagning.

Skriv ut parametervérden for iteration nr:0

Programet startar med den lineariserade G-matrisen och med
vikten 1/y{

Nollstall g-vektorn och G-matrisen samt ber8kna alla
nddvandiga faltningar, translationer och derivator av
laserpulsen.

Summera g och G enl. ekv. (37),(42) och (46).

Om nagon parameter ar last skall motsvarande diagonalelement
sdttas till 1 for att ekvationssystemet skall bli 1&sbart.
Invertera G-matrisen.

Berakna A8 enl. ekv. (43).

Maximera svinget 1 parametervérden.

Addera A8"till 6" enl. ekv. (39).

Berdkna stegléngden i 8, STEP=ZIA9i/ei] om IAeil<|eiL

Skriv ut parametervdrden och stegléngd for iteration j.
Avgdér om itereringen skall avbrytas eller om programmet
skall byta till den fullstdndiga G-matrisen och till
1/fi—vikt istéallet for 1/yi—vikt.

Avbryt itereringen om Q-knappen tryckts ned pa
tangentbordet.

Slut pa iterationsslingan. Om programmet hamnar pa rad 446
har maximalt antal iterationer (MAXNOOFITERATIONS) anvints

utan att minpunkten uppnatts.



449-450

452-453
455-460
462-464
466-467
469-475
477-489
491-670

672-792

794-798

800-808
810-844

846-886
888-960
962-1171

994-1007

1009-1028

1030-1062

1064-1074
1076-1114
1116-1146

Berakna faltningar med hjalp av de senaste
parameterskattningarna. Multiplicera G-matrisen med -2 for
att f& en skattning av kovariansmatrisen for 6 (45).
Spara exekveringstiden.
Stanna programmet innan det ritar pa skirmen.
Berdkna vektorn SIGMA, 01=V?: om data ar Poissonfdrdelade.
Rita anpassning och residualvektor pa sk&rmen.
Rita anpassning och residualvektor p& Roland pen-plotter.
Berékna den reducerade xz parametern (47)}.
Rita anpassning och residualvektor samt skriv ut diverse
indata och parameterdata pa HP laserskrivare.
Skriv ut parametervirden med felgranser pa skdrmen. Skriv
dven ut diverse indata: antal kanaler, vikt m.m.
Fraga om anpassning till nuvarande indata skall koras igen,
t.ex. om startvirden behGver &ndras eller om parametrar
skall sléppas fria eller lasas i anpassningen.
Avsluta programmet eller k&ér fran start igen.
Rutinen berdknar funktionsvérdet f(8;x) (98) med hjélp av de
faltningar som berdknats i1 CALCCONV-rutinen. Eftersom dessa
ar diskreta punktfdl jder (som inte g¥r sig s#rskilt bra pa
figurerna) utfdér rutinen linjir interpolation mellan de
diskreta punkterna.
Rutinen ber#knar forstaderivatorna av £ (99)..(103).
Rutinen ber#knar andraderivatorna av f (104)..(110).
Rutinen berédknar all nédvandiga faltningar och
pulstranslationer/derivationer.
Om pulsens position &r noll far P-vektorn samma vdrden som
den wursprungliga laserpulsen PO, annars beréknas den
translaterade pulsen med hjdlp av rutinen MOVEDIFF och
placeras i P-vektorn.
Om  pulsens position inte ar last maste  pulsens
forstaderivata berdknas. Om G-matrisen inte &r lineariserad
behOvs dven pulsens andraderivata.
Berdkna exponentialvektorerna exp(—exi), xi-exp(—exi) och
x?-exp(—ex.L

i i
Berdkna Fouriertransformerna av exponentialvektorerna.
Berdkna faltningar mellan laserpuls och exponentialer.
Berdkna faltningar mellan laserpulsens foérstaderivata och

exponentialer.



1148-1168

1173-1208

1183-1188

1191-1203

1205-1206

Berékna faltningar mellan laserpulsens andraderivata och
exponentialer.

Rutinen berdknar en translaterad och deriverad kurva med
hjalp av kurvans Fouriertransform.

Translation DC kanaler blir i transformplanet en
multiplikation med fasfaktorn exp(-iw-DC).

Derivation i tidsplanet blir i transformplanet en
multiplikation med iw, andraderivatan blir multiplikation
med (iw)? osv. Fér att bruset (hdgfrekvent) inte skall bli
for dominerande i de deriverade kurvorna  avbryts
multiplikationen vid frekvensen wmax/ZO och darefter
multipliceras kurvan med konstant.

Inverstransformera till tidsplanet.



IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp 58 IF (NCH.LT.LR.OR.NCH.GT.N) THEN

Source File: PCONEXPA.FOR Options: /LBZ 08/02/88 14:38:57 59 GOTO 20
60 ENDIF
1 PROGRAM PCONEXPA 61 DX=1.0/(NCH-1)
2cC Anders Persson, 1988 62
3 63 30 WRITE(*,*) ’Stray-light intensity:’
4 IMPLICIT LOGICAL (A-2) 64 READ(*,* ERR=30) THETA(1)
5 65 IF (THETA(1).LT.0.0) THEN
6 INTEGER N,NHALF,L,MAXNOOFITERATIONS,MAXNOOFDECAYS 66 GOTO 30
7 67 ENDIF
8 PARAMETER ( N=512, NHALF=N/2, MAXNOOFITERATIONS=100 ) 68
9 PARAMETER ( MAXNOOFDECAYS=2, L=2*MAXNOOFDECAYS+3 ) 69 40 WRITE(*,*) 7Pulse position (channels):’
10 70 READ(*,* ,ERR=40) THETA(2)
11 REAL Y(1:N),X(1:N),DX,DET,NORMAL , THETAEST(1:L) 71 THETA(2)=THETA(2)*DX
12 REAL RESIDUE(1:N),SIGMAC1:N),F, THETA(1:L), X, Y, XL, JYL,DJY 72
13 REAL GMATRIX(1:L,1:L),GVECTOR(1:L),DELTATHETA(1:L) 73 DO 70 I=1,NOOFDECAYS
14 REAL SLASK,DFDTH,D2FDTH2, THETAMIN(1:L), THETAMAX(1:L) 74 50 WRITE(*,1200) ’Intensity, decay no ’,I,7: /
15 REAL sL1,8L2,SL3,SL4,5L5, TIME, STEP,REDCHI SQUARED 75 1200 FORMAT(! 7,A,11,A)
16 REAL PO(1:N),P(1:N),PPRIM(1:N),PBIS(1:N) 76 READ(*,* ,ERR=50) THETA(I+2)
17 REAL PCONVE(1:N, 1:MAXNOOFDECAYS) 77 IF (THETA(I+2).LE.0.0) THEN
18 REAL PCONVXE(1:N, 1:MAXNOOFDECAYS) 78 GOTO 50
19 REAL PCONVX2E(1:N, 1:MAXNOOFDECAYS) 79 ENDIF
20 REAL PPRIMCONVE(1:N,1:MAXNOOFDECAYS) 80 60 WRITE(*,1200) ’Decay rate, decay no ’/,I,’: !
21 REAL PPRIMCONVXE(1:N, 1:MAXNOOFDECAYS) 81 READ(*,*,ERR=60) THETA(I+NOOFDECAYS+2)
22 REAL PBISCONVE(1:N, 1:MAXNOGFDECAYS) ,PULSEFWHM g? IF (THETS(I+NOOFDECAYS+2).LE.0.0) THEN
23 3 GOTO 6
24 COMPLEX FTPO(1:N),FTEC1:N,1:MAXNOOFDECAYS) 84 ENDIF
25 COMPLEX FTEX(1:N,1:MAXNOOFDECAYS), FTEX2(1:N, 1:MAXNOOFDECAYS) 85 70 CONT INUE
26 COMPLEX S1¢1:N),S2¢1:N),WIC1:NHALF),W2(1:NHALF) 86
27 87 80 WRITE(*,*) ’‘Background: '/
28 INTEGER R,K,I,NCH,NCH2,DNCH2,NOOFITERATIONS, J,NOOFDECAYS, LR 88 READ(*,*,ERR=80) THETA(LR)
29 INTEGER NOOFVARIABLEPAR 89
30 90 WRITE(*,*) ’Add noise to data? (Y/*): !/
31 INTEGER*2 HO,MI,SE, HN,ANS,KBDCHK,KBDINC, YEAR,MONTH,DAY 91 READ(*,1300) SV
32 92 1300 FORMAT(A)
33 CHARACTER SV*1,LOCKEDORFREE(1:L)*6, JETTXT*50 93 ADDNOISE=SV.EQ.’Y’ .OR.SV.EQ.'y’
34 94 ERRORBAR=ADDNOI SE
35 LOGICAL SING,ERRORBAR,LINEARIZED,LOCKED(1:L),ADDNOISE, INV 95 IF (ADDNOISE) THEN
36 LOGICAL LOCKTOLINEARIZED ,LOCKWEIGHT ,AVOIDCIRCCONV,SLLOCKED(1:L) 96 WRITE(*,*) ‘Plot errorbars? (Y/*): !
37 LOGICAL ONEOVERFWEIGHT ,ADDNOISETOPULSE 97 READ(*,1300) Sv
38 98 ERRORBAR=SV.EQ.’Y’ .OR.SV.EQ.'y’
39 EXTERNAL F 99 ENDIF
40 100
41 COMMON /BLOCK1/ P,PCONVE 101 AVOIDCIRCCONV=,FALSE.
42 COMMON /BLOCK2/ PCONVXE,PPRIM,PPRIMCONVE 102
43 COMMON /BLOCK3/ PCONVXZ2E,PPRIMCONVXE ,PB1S,PBISCONVE 103 NCH2 = LOG(NCH-0.5)/L0G(¢2.0)
44 COMMON /BLOCK4/ PO,FTPO,FTE,FTEX,FTEX2,51,52,W1,W2 104 NCH2 = 2**(NCH2+1)
45 COMMON /BLOCKS5/ NCH,NCHZ2,DNCH2,NOOFDECAYS,DX 105 DNCH2 = 2*NCH2
46 106 IF (.NOT.AVOIDCIRCCONV) THEN
47 10 WRITE(*,1000) ‘No of decays (1..’,MAXNOOFDECAYS,’):’ 107 DNCH2=NCH2
48 1000 FORMAT(' ’,A,I12,A) 108 ENDIF
49 READ(*,* ERR=10) NOOFDECAYS 109
50 IF (NOOFDECAYS.LT.1.0R.NOOFDECAYS.GT.MAXNOOFDECAYS) THEN 110 DO 90 I=1,LR
51 GOTO 10 11 THETAEST(I) = THETA(I)
52 ENDIF 112 LOCKED(I) = ,FALSE.
53 LR=2*NOOFDECAYS+3 113 SLLOCKED(I) = .TRUE.
54 114 LOCKEDORFREE(I) = 'Free '
55 20 WRITE(*,1100) ‘No of channels (’/,LR,7..' ,N,*):! 115 90 CONTINUE
56 1100 FORMAT(' /,A,12,A,14,A) 116
57 READ(*,* ,ERR=20) NCH 117 LOCKED(1) = .TRUE.



118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

162
163
164
165
166
167
168
169
170
171
172

174
175
176
177

100

110

120

130

140

1400

1500

1600

LOCKED(2) = .TRUE.
LOCKEDORFREE(1) = ‘Locked’
LOCKEDORFREE(2) = ‘Locked’
LOCKTOLINEARIZED = .FALSE.
LINEARIZED = ,TRUE.
ONEOVERFWE IGHT = .TRUE.

WRITE(*,*) ‘Pulse FWHM (channels):’

READ(*,*,ERR=100) PULSEFWHM

IF (PULSEFWHM.LT.0.1.0R.PULSEFWHM.GT .NCH*0.5) THEN
GOTO 100

ENDIF

WRITE(*,*) ‘Add noise to pulse? (Y/*):’
READ(*,1300) SV
ADDNOISETOPULSE=SV.EQ.'Y’.OR.SV.EQ.'y’

DO 110 I=1,NCH

POCI)=EXP(-MIN((LOG(16.0)/PULSEFWHM**2)*(I1-NCH/7.0)**2,87.0))

PO(1)=1000.0*PO(I)
IF (ADDNOISETOPULSE) THEN
PO(1)=PO(I)+NORMAL(0.0,10.0)
ENDIF
FTPO(I )=CMPLX(P0(1),0.0)
CONTINUE
DO 120 I=NCH+1,NCH2
FTPO(1)=CMPLX(0.0,0.0)
CONTINUE

CALL CALCW(W1,NCH2)

CALL CALCW(W2,DNCH2)

INV=.FALSE.

CALL FFT(FTPO,W1,NCH2,INV)

CALL CALCCONV(THETA, SLLOCKED,LINEARIZED)

DO 130 1=1,NCH
X(I)=(I-1)*DX
SLASK=F(THETA,NOOFDECAYS,X(I))
IF (ADDNOISE) THEN
Y(1)=NORMAL (SLASK, SQRT(ABS(SLASK)))
SIGMA(I)=SQRT(ABS(Y(I)))
ELSE
Y(I)=SLASK
SIGMA(1)=0.0
ENDIF
CONTINUE

CALL GMODE
CALL TMODE

WRITE(*,1400) ’'Toggle Free/Locked with <shift>+Function key.’
FORMAT(////,T10,A,/)

WRITE(*,1500) THETAEST(1),LOCKEDORFREE(1)
FORMAT(T10,/F1 : Stray-light intensity’,T45,F12.4,/,/,T60,A)

WRITE(*,1600) THETAEST(2)/DX,LOCKEDORFREE(2)
FORMAT(T10,’F2 : Pulse position’,T45,G12.4,,7,T60,A)

DO 150 I=1,NOOFDECAYS

178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198

200
201
202
203
204
205
206
207
208
209
210
21
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

1700
150

1800
160

1900
2000
2100

2200

2300

170

f

WRITE(*,1700) I+2,1,THETAEST(I+2),LOCKEDORFREE(I+2)
FORMAT(T10,F’,I1,7 : Intensity , decay no '/,
I1,T45,F12.4,',7,T60,A)
CONTINUE
DO 160 I=1,NOOFDECAYS
WRITE(*,1800) I+NOOFDECAYS+2,1, THETAEST(I+NOOFDECAYS+2),
LOCKEDORFREE( I +NOOFDECAYS+2)
FORMAT(T10,/F’ 11,/ : Decay rate, decay no /,
11,T45,F12.4,7,7,7T60,A)
CONT INUE
WRITE(*,1900) LR, THETAEST(LR), LOCKEDORFREE(LR)
FORMAT(T10,’F’,I1,* : Background ’,T45,F12.4,7,7,T60,A)
WRITE(*,2000) 'F10: Calculate.’
FORMAT(T10,A)
WRITE(*,2100) "<Alt>+F10: Preview.’
FORMAT(T4 ,A)
IF (LOCKTOLINEARIZED) THEN
WRITE(*,2200) ’<Shift>+F10: G-matrix = linearized.’
ELSE
WRITE(*,2200) ‘<Shift>+F10: G-matrix = not linearized.’
ENDIF
FORMAT(TZ2,A)
IF (AVOIDCIRCCONV) THEN
WRITE(*,2300) ‘<Ctrl>+F10: Avoid circular convolution
ELSE
WRITE(*,2300) ’<Ctrl>+F10: Avoid circular convolution =
ENDIF
IF (ONEOVERFWEIGHT) THEN

WRITE(*,2100) '<Alt>+F1 : Weight = 1/F."
ELSE

WRITE(*,2100) '<ALt>+F1 : Weight = 1.’
ENDIF
FORMAT(T3,A)

WRITE(*,2300) *

ANS=KBDCHK()

IF (ANS.NE.O) THEN
GOTO 170

ENDIF

ANS=KBDINC()

IF (ANS.GE,1084.AND.ANS.LE.1083+LR) THEN
I1=ANS-1083
LOCKED(I)=.NOT,LOCKED(I)
LOCKEDORFREE(I)='Free /
IF (LOCKED(I)) THEN
LOCKEDORFREE(I )=’ Locked’
ENDIF
GOTO 140
ELSEIF (ANS.EQ.1113) THEN
WRITE(*,2000) ‘Preview.’
CALL CALCW(WZ2,DNCH2)
CALL CALCCONV(THETAEST,SLLOCKED,LINEARIZED)
CALL SCRPLOT(Y,SIGMA,X,RESIDUE,NCH,F,
THETAEST ,NOOFDECAYS, ERRORBAR)
GOTO 140
ELSEIF (ANS.EQ.1068) THEN
Calculate.
CALL CALCW(W2,DNCH2)
GOTO 230

True.’

False.’
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238
239
240
241
242
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246
247
248
249
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271
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288
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292
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294
295
296
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180
2400

190

200

210

220

c
230

ELSEIF (ANS.EQ,.1093) THEN
LOCKTOLINEARIZED=.NOT.LOCKTOLINEARIZED
GOTO 140
ELSEIF (ANS.EQ.1103) THEN
AVOIDCIRCCONV=,NOT .AVOIDCIRCCONV
IF (NCH.GT.NHALF) THEN
AVOIDCIRCCONV=.FALSE.
ENDIF
DNCH2=NCH2
IF (AVOIDCIRCCONV) THEN
DNCH2=2*NCH2
ENDIF
GOTO 140
ELSEIF (ANS.EQ.1104) THEN
ONEOVERFWEIGHT=.NOT .ONEOVERFWE IGHT
GOTO 140
ELSEIF (ANS.GE.1059.AND.ANS.LE.1058+LR) THEN
1=ANS-1058
IF (1.EQ.1) THEN
WRITE(*,2400) ’New stray-light intensity:’
FORMAT(T10,A,11,A)
READ(*,* ,ERR=180) THETAEST(1)
IF (THETAEST(1).LT.0.0) THEN
GOTO 180
ENDIF
GOTO 140
ELSEIF (I1.EQ.2) THEN
WRITE(*,2400) ‘New pulse position (channels):’
READ(*,* ,ERR=190) THETAEST(2)
THETAEST(2)=THETAEST(2)*DX
GOTO 140
ELSEIF (1.GT.2.AND.I.LE.NOOFDECAYS+2) THEN
WRITE(*,2400) ‘New intensity, decay no /,I-2,/: /
READ(*,* ,ERR=200) THETAEST(I)
IF (THETAEST(I).LE.0.0) THEN
GOTO 200
ENDIF
GOTO 140
ELSEIF (Y.GT.NOOFDECAYS+2.AND.I.LT.LR) THEN

WRITE(*,2400) ‘New decay rate, decay no /,1-NOOFDECAYS-2,’: '/

READ(*,*,ERR=210) THETAEST(I)
IF (THETAEST(1).LE.0.0) THEN
GOTO 210
ENDIF
GOTO 140
ELSEIF (1.EQ.LR) THEN
WRITE(*,2400) ‘New background: ’
READ(*,*,ERR=220) THETAEST(LR)
GOTO 140
ENDIF
GOTO 170
ENDIF
GOTO 170

*** Calculation ***
CONTINUE

WRITE(*,*) 'Press Q to quit iteration.’
WRITE(*,2800)
DO 240 I=1,2*NOOFDECAYS+2
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330
331
332
333
334
335
336
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240

2500

2600

2700
250

THETAMIN(I)=THETAEST(1)/10.0
THETAMAX(I)=THETAEST(I)>*10.0
CONTINUE
IF (THETAEST(1).LT.1.0) THEN
THETAMAX(1)=1.0
THETAMIN(1)=-1.0
ENDIF
THETAMAX(2)=THETAEST(2)+0.3*NCH*DX
THETAMIN(2)=THETAEST (2)-0.3*NCH*DX

THETAMAX(LR)= ABS(THETAEST(LR)*10.0)
THETAMIN(LR)=-ABS(THETAEST(LR)*10.0)

CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600.0+M1*60.0+SE+HN*0.01

WRITE(*,2500) ‘1t:/,0
FORMAT(’ 7 ,49('-"),/," ' ,A,14,A,G13.6)
IF (.NOT.LOCKED(1)) THEN
WRITE(*,2600) ‘Stray-light int.:’, THETAEST(1)
ENDIF
IF (.NOT.LOCKED(2)) THEN
WRITE(*,2600) ‘Pulse position :’/, THETAEST(2)/DX
ENDIF
FORMAT(/ /,A,G12.5)
DO 250 R=1,NOOFDECAYS
WRITE(*,2700) ‘Intensity(’,R,’) :/,THETAEST(R+2),
f r ,Decay rate(’,R,’):’, THETAEST(R+NOOFDECAYS+2)
FORMAT(’ /,A,I1,A,G12.5,A,11,A,G12.5)
CONT INUE
IF (.NOT.LOCKED(LR)) THEN
WRITE(*,2600) ‘Background :’/,THETAEST(LR)
ENDIF

LINEARIZED=.TRUE.
LOCKWE IGHT=.TRUE.

DO 330 J=1,MAXNOOF [TERATIONS
CALL ZEROMAT(GMATRIX,LR,LR,L,L)
CALL ZEROMAT(GVECTOR,LR,1,L,1)
CALL CALCCONV(THETAEST,LOCKED,LINEARIZED)
DO 280 1=1,NCH
IF (ONEOVERFWEIGHT) THEN
IF (LOCKWEIGHT) THEN
SL1=-2.0/MAX(Y(1),1.0)
ELSE
SL1=-2.0/F(THETAEST,NOOFDECAYS,X(1))
ENDIF
ELSE
sL1=-2.0
ENDIF
SL2=Y(1)-F(THETAEST,NOOFDECAYS,X(1))
DO 270 R=1,LR
IF (.NOT.LOCKED(R)) THEN
SL3=DFDTH(R, THETAEST ,NOOFDECAYS,X(1))
GVECTOR(R )=GVECTOR (R)+SL1*SL2*SL3
DO 260 K=R,LR
IF (.NOT.LOCKED(K)) THEN
SL4=DFDTH(K, THETAEST,,NOOFDECAYS,X(1))
GMATRIX(R, K)=GMATRIX(R,K)+SL1*(-SL3*SL4)
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IF (.NOT.LINEARIZED) THEN
SL5=D2FDTH2(R,K, THETAEST, NOOFDECAYS,X (1))
GMATRIX(R,K)=GMATRIX(R,K)+SL1*SL2*SL5

ENDIF

GMATRIX(K,R)=GMATRIX(R,K)

ENDIF
CONTINUE
ENDIF
CONTINUE
CONTINUE

DO 290 R=1,LR
IF (LOCKED(R)) THEN
GMATRIX(R,R)=1.0
ENDIF
CONTINUE

CALL INVMAT(GMATRIX,LR,DET,SING,L,L)
IF (SING) THEN

WRITE(*,*) ’Sing. G-matrix.’

GOTO 450
ENDIF

CALL MULTCMAT(GMATRIX,-1.0,LR,LR,L,L)
CALL MULTMAT(GMATRIX,GVECTOR,DELTATHETA,LR,LR,1,L,L,L,1,L,1)

DO 300 I=1,2*NOOFDECAYS+3
IF (THETAEST(1)+DELTATHETA(CI).LT.THETAMIN(CI)) THEN
DELTATHETA(I)=THETAMIN(I)-THETAEST(I)
ELSEIF (THETAEST(I)+DELTATHETA(I).GT.THETAMAX(I)) THEN
DELTATHETA(I)=THETAMAX(I)-THETAEST(I)
ENDIF
CONTINUE

CALL ADDMAT(THETAEST,DELTATHETA,THETAEST,LR,1,L,1,L,1,L,1)

STEP=0.0
DO 310 I=1,LR
IF (ABS(THETAEST(I)).GT.ABS(DELTATHETA(I))) THEN
STEP=STEP+ABS(DELTATHETA(I)/THETAEST(1))
ELSE
STEP=STEP+ABS(DELTATHETA(I))
ENDIF
CONT INUE

WRITE(*,2500) ’It:’,J,7, STEP:’,STEP
IF (.NOT.LOCKED(1)) THEN
WRITE(*,2600) ’Stray-light int.:’, THETAEST(1)
ENDIF
IF (.NOT.LOCKED(2)) THEN
WRITE(*,2600) ‘Putse position :!,THETAEST(2)/DX
ENDIF
DO 320 R=1,NOOFDECAYS
WRITE(*,2700) ’Intensity(’,R,’) :/,THETAEST(R+2),
! ,Decay rate(’,R,’):’,THETAEST(R+NOOFDECAYS+2)
CONTINUE
IF (.NOT.LOCKED(LR)) THEN
WRITE(*,2600) ‘Background
ENDIF

:', THETAEST(LR)
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429
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435
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453
454
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462
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465
466
467
468
469
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47
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474
475
476
477

330
340

350

360

370

IF (STEP.LE.O.5E-4.AND.(.NOT.LINEARIZED)) THEN
NOOFITERATIONS=J
GOTO 340

ENDIF

IF (STEP.LE.O.S5E-2.AND.LINEARIZED) THEN
LINEARIZED=.FALSE.

ENDIF

IF (LOCKTOLINEARIZED) THEN
LINEARIZED=.TRUE.

ENDIF

IF (STEP.LE.0.5E-4.AND.LOCKTOLINEARIZED) THEN
NOOFITERATIONS=J
GOTO 340

ENDIF

IF (LOCKWEIGHT.AND.STEP.LE.0.5E-2) THEN
LOCKWEIGHT=.FALSE.

ENDIF

ANS=KBDCHK()
IF (ANS.NE.O) THEN
ANS=KBDINC()
IF (CHAR(ANS).EQ.’Q’.OR.CHAR(ANS).EQ.'q’) THEN
NOOF ITERATIONS=J
GOTO 340
ENDIF
ENDIF

CONTINUE
NOOF I TERATIONS=MAXNOOFITERATIONS
CONTINUE

CALL CALCCONV(THETAEST,SLLOCKED,.TRUE.)
CALL MULTCMAT(GMATRIX,-2.0,LR,LR,L,L)

CALL GETTIM(HO,MI SE, HN)
TIME=HO*3600.0+MI*60.0+SE+HN*0,01-TIME

WRITE(*,*) 'Press any key to continue.’
ANS=KBDCHK()
IF (ANS.EQ.0) THEN
GOTO 350
ENDIF
ANS=KBDINC()

DO 360 I=1,NCH
SIGMA(1)=SQRT (ABS(F(THETAEST,NOOFDECAYS,X(1))))
CONTINUE

CALL SCRPLOT(Y,SIGMA,X,RESIDUE,NCH,F, THETAEST,
f

NOOFDECAYS, ERRORBAR)

WRITE(*,*) ‘Plot on Roland ptotter? (Y/*): !
READ(*,1300) SV
IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
CALL ROLPLOT(Y,SIGMA,X,RESIDUE,NCH,F, THETAEST,
NOOFDECAYS ,ERRORBAR)
GOTO 370
ENDIF

REDCHISQUARED=0.0



478 DO 380 1=1,NCH 538 f ’Number of channels ! ,NCH

479 REDCHISQUARED=REDCHISQUARED+RESIDUE(I)**2 539 CALL HPPRINT(JX,JY,50, JETTXT)

480 380 CONTINUE 540 JY=JY+DJY

481 NOOFVARIABLEPAR=0 541

482 DO 390 1=1,LR 542 WRITE(JETTXT,2900)

483 IF (.NOT.LOCKED(I)) THEN 543 f /Number of iterations s/ NOOFITERATIONS
484 NOOFVARIABLEPAR=NOOFVARIABLEPAR+1 544 CALL HPPRINT(JX,JY,50,JETTXT)

485 ENDIF 545 JY=JY+DJY

486 390  CONTINUE 546

487 IF (NCH.NE.NOOFVARIABLEPAR) THEN 547 WRITE(JETTXT,3000)

488 REDCHI SQUARED=REDCHISQUARED/(NCH~NOOFVARIABLEPAR) 548 f /Run time t! , INT(TIME/60.0),/:’,
489 ENDIF 549 f TIME-60.0*INT(TIME/60.0)

490 550 CALL HPPRINT(JX,JY,50,JETTXT)

491 400 WRITE(*,*) ‘Plot on HP-Laserjet? (Y/*): ! 551 JY=JY+DJY

492 READ(*,1300) SV 552

493 IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN 553 WRITECJETTXT,3100)

494 CALL HPSTART(’L’) 554 f fPulse FWHM :/,PULSEFWHM,’ ch.!
495 CALL JETPLOT(Y,SIGMA,X,RESIDUE,NCH,F, THETAEST, 555 CALL HPPRINT(JX,JY,50,JETTXT)

496 f NOOFDECAYS, ERRORBAR) 556 JY=JY+DJY

497 557

498 JX=800 558 IF (ADDNOISETOPULSE) THEN

499 JXL=1119-JX 559 WRITE(JETTXT,2900)

500 JYL=(13+1+NOOFDECAYS*2)*13 560 f 'Add noise to pulse : True.'’

501 JY=719-JYL 561 ELSE

502 CALL HPBOX(JX,JY,JdXL,JYL) 562 WRITE(JETTXT,2900)

503 JX=800 563 f 'Add noise to pulse : False.’

504 JY=719-16 564 ENDIF

505 DJY=-13 565 CALL HPPRINT(JX,JY,50,JETTXT)

506 566 JY=JY+DJY

507 IF (LOCKTOLINEARIZED) THEN 567

508 WRITE(JETTXT,2900) 568 WRITE(JETTXT,3200)

509 f ‘G-matrix : linearized.’ 569 f ‘Reduced chi-square :/  REDCHISQUARED
510 ELSE 570 CALL HPPRINT(JX,dY,50,JETTXT)

511 WRITE(JETTXT,2900) 571 JY=JY+DJY

512 f ‘G-matrix : not linearized.’ 572

513 ENDIF 573 WRITECJETTXT,1300) ' !

514 CALL HPPRINT(JX,JY,50,JETTXT) 574 CALL HPPRINT(JX,JY,50,JETTXT)

515 JY=JY+DJY 575 JY=JY+DJY

516 576

517 1F (AVOIDCIRCCONV) THEN 577 IF ((.NOT,LOCKED(1)).AND.ADDNOISE.AND.

518 WRITECJETTXT,2900) 578 f (.NOT.LOCKTOL INEARIZED ) .AND .ONEOVERFWEIGHT) THEN
519 f fAvoid circular convolution : True.’ 579 WRITE(JETTXT,3200) ’Stray-light intensity :/,
520 ELSE 580 f THETAEST(1),! +/- ! SQRT(ABS(GMATRIX(1 1))
521 WRITECJETTXT,2900) 581 ELSEIF (LOCKED(1)) THEN

522 f 'Avoid circular convolution : False.’ 582 WRITE(JETTXT,3200) ‘Stray-light intensity :/,
523 ENDIF 583 f THETAEST(1),’ Locked’

524 CALL HPPRINT(JX,JY,50,JETTXT) 584 ELSEIF ((.NOT.LOCKED(1)).AND.

525 JY=JY+DJY 585 f ((.NOT ,ADDNOISE).OR.LOCKTOLINEARIZED.OR.
526 586 f (.NOT.ONEOVERFWEIGHT))) THEN

527 IF (ONEOVERFWEIGHT) THEN 587 WRITE(JETTXT,3200) ’Stray-light intensity :',
528 WRITE(JETTXT,2900) 588 f THETAEST(1)

529 f 'Weight VA 589 ENDIF

530 ELSE 590 CALL HPPRINT(JX,JY,50,JETTXT)

531 WRITE(JETTXT,2900) 591 JY=JY+DJY

532 f 'Weight N 592

533 ENDIF 593 IF ((.NOT.LOCKED(2)).AND.ADDNOISE.AND.

534 CALL HPPRINT(JX,JY,50,JETTXT) 594 f ( .NOT.LOCKTOLINEARIZED).AND. ONEOVERFHEIGHT) THEN
535 JY=JY+DJY 595 WRITE(JETTXT,3200) ‘Pulse pos!tlon

536 596 f THETAEST(Z)/DX +/- ! SQRT(ABS(GMATRIX(Z 2)))/DX

537 WRITE(JETTXT,2900) 597 ELSEIF (LOCKED(2)) THEN
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WRITECJETTXT,3200) ‘Pulse position HU
THETAEST(2)/DX,’ Locked’
ELSEIF ((.NOT.LOCKED(2)).AND.
((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.
( .NOT.ONEOVERFWEIGHT))) THEN
WRITECJETTXT,3200) ‘Pulse position HUN
THETAEST(2)/DX
ENDIF
CALL HPPRINT(JX,JY,50,JETTXT)
JY=JY+DJY

DO 410 I=1,NOOFDECAYS
IF ((.NOT.LOCKED(I+2)).AND.ADDNOISE.AND.

( .NOT.LOCKTOLINEARIZED).AND .ONEOVERFWEIGHT) THEN
WRITE(JETTXT,3300) ‘Intensity, decay no /,I,’ :’
THETAEST(I+2) LK AN SQRT(ABS(GMATRIX(I+2 I+2)))

ELSEIF (LOCKED(I+2)) THEN
WRITE(JETTXT,3300) ’Intensity, decay no /,I,7 :!,
THETAEST(I+2),’ Locked!’
ELSEIF ((.NOT.LOCKED(I+2)).AND.
((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.
( .NOT.ONEOVERFWEIGHT))) THEN
WRITE(JETTXT,3300) ‘Intensity, decay no /,I1,’ :/,

THETAEST(1+2)
ENDIF
CALL HPPRINT(JX,JY,50,JETTXT)
JY=JY+DJY
CONTINUE

DO 420 I=1,NOOFDECAYS
IF ((.NOT.LOCKED( I+2+NOOFDECAYS)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED).AND .ONEOVERFWEIGHT) THEN
WRITE(JETTXT,3300) ’'Decay rate, decay no ',I1,7:/,
THETAEST(I+2+NOOFDECAYS),’ +/- ',

SQRT(ABS(GMATRIX(I+2+NOOFDECAYS, I+2+NOOFDECAYS)))

ELSEIF (LOCKED(I+2+NOOFDECAYS)) THEN
WRITE(JETTXT,3300) ‘Decay rate, decay no /,1,7:/
THETAEST(I+2+NO0FDECAYS) ! Locked’
ELSEIF ((.NOT.LOCKED(I+2+NOOFDECAYS)).AND.
((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.
( .NOT.ONEOVERFWEIGHT))) THEN
WRITE(JETTXT,3300) ‘Decay rate, decay no ’,I,7:/,
THETAEST(I1+2+NOOFDECAYS)
ENDIF
CALL HPPRINT(JX,JY,50,JETTXT)
JY=JY+DJY
CONT INUE

[F ((.NOT.LOCKED(LR)).AND.ADDNOISE.AND.
( .NOT.LOCKTOLINEARIZED).AND. ONEOVERFHEIGHT) THEN
WRITE(JETTXT,3200) ‘Background
HETAEST(LR) P4y ! SQRT(ABS(GMATRIX(LR LR)))
ELSEIF (LOCKED(LR)) THEN
WRITE(JETTXT,3200) ‘Background HUN
THETAEST(LR),’ Locked’
ELSEIF ((.NOT.LOCKED(LR)).AND.
((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.
( .NOT .ONEOVERFWEIGHT))) THEN
WRITE(JETTXT,3200) /Background HUR
THETAEST(LR)
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f
3500

2800

2900

ENDIF
CALL HPPRINT(JX,JY,50,JETTXT)

CALL GETTIM(HO,MI,SE,HN)

CALL GETDAT(YEAR,MONTH,DAY)

WRITECJETTXT, 3500)

'PCONEXPA AP88, ', YEAR,’-! ,MONTH,’-’,DAY,’,
FORMAT(A, 14.4,5(A,12.2))

CALL HPTBOX(897.0,0.0,35,JETTXT)

CALL HPEJECT
GOTO 400
ENDIF

WRITE(*, 2800)
FORMAT(/)

IF (LOCKTOLINEARIZED) THEN
WRITE(*,2900) ‘G-matrix
ELSE
WRITE(*,2900) ‘G-matrix
ENDIF

IF (AVOIDCIRCCONV) THEN

WRITE(*,2900) ’Avoid circular convolution :
ELSE

WRITE(*,2900) ‘Avoid circular convolution :
ENDIF

True.’

False.’

IF (ONEOVERFWEIGHT) THEN

WRITE(*,2900) ’Weight : 1/F.!
ELSE

WRITE(*,2900) ‘Weight H
ENDIF
WRITE(*,2900) ’‘Number of channels :/ NCH

WRITE(*,2900) 'Number of iterations
FORMAT(' /A, 14)

WRITE(*,3000) ‘Run time
TIME-60.0*INT(TIME/60.0)

f
3000 FORMAT(’ ’/,A,13,A,F5.2)

3100

f

WRITE(*,3100) ‘Pulse FWHM
FORMAT(' ' ,A,F8.2,A)

[F (ADDNOISETOPULSE) THEN

WRITE(*,2900) ’Add noise to pulse : True.!
ELSE

WRITE(*,2900) ’Add noise to pulse : False.’
ENDIF
WRITE(*,3200) ‘Reduced chi-square 1/ ,REDCHI SQUARED

WRITE(*,2800)

IF ((.NOT.LOCKED(1)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED).AND .ONEOVERFWEIGHT) THEN
WRITE(*,3200) ’Stray-light intensity :/,

t HO, "zf,MI,?:!,SE

: linearized.’

: not linearized.’

:/ ,NOOFITERATIONS

< INT(TIME/60.0),7:¢,

s/ ,PULSEFWHM,’ ch.’
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3200

3300

430
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f
f
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f
f
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THETAEST(1),’ +/~ / ,SQRT(ABS(GMATRIX(1,1)))

FORMAT(* ’,A,F12.5,A,F9.4)
ELSEIF (LOCKED(1)) THEN
WRITE(*,3200) ‘Stray-light intensity :/,

THETAEST(1),’ Locked’

ELSEIF ((.NOT.LOCKED(1)).AND.
((.NOT .ADDNOISE).OR.LOCKTOLINEARIZED.OR.

(

.NOT.ONEOVERFWEIGHT))) THEN

WRITE(*,3200) ‘Stray-light intensity :/,

ENDIF

THETAEST(1)

IF ((.NOT.LOCKED(2)).AND.ADDNOISE.AND.

(.NOT.

LOCKTOLINEARIZED).AND. ONEOVERFUEIGHT) THEN

WRITE(*,3200) ‘Pulse position

THETAEST(2)/DX, ! +/- ! SQRT(ABS(GMATRIX(Z 2)))/0X

ELSEIF (LOCKED(2)) THEN
WRITE(*,3200) ‘Pulse position HUN

THETAEST(2)/DX, ’ Locked’

ELSEIF ((.NOT.LOCKED(2)).AND.
((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.

(

.NOT.ONEOVERFWEIGHT))) THEN

WRITE(*,3200) ‘Pulse position HU

ENDIF

DO 430 I=

THETAEST(2)/DX

1, NOOFDECAYS

IF ((.NOT.LOCKED(1+2)).AND.ADDNOISE.AND.

( .NOT.LOCKTOLINEARIZED).AND.ONEOVERFWEIGHT) THEN
WRITE(*,3300) ‘Intensity, decay no /,1,’ :/
THETAEST(I+2) foaf- ! SQRT(ABS(GMATRIX(I+2 I+2)))
FORMAT(’ ' ,A, 11 A, F12.5 JALF9.4)

ELSEIF (LOCKED(I+2)) THEN
WRITE(*,3300) 'Intensity, decay no /,1,’ :/,

ELSEIF

THETAEST(1+2),’ Locked’
((.NOT.LOCKED(I+2)).AND.
((.NOT.ADDNOISE).OR.LOCKTOL INEARIZED.OR.
(.NOT.ONEOVERFWEIGHT))) THEN

WRITE(*,3300) ‘Intensity, decay no /,I1,’ :/,

ENDIF
CONTINUE

DO 440 I=

THETAEST(I+2)

1, NOOFDECAYS

IF ((.NOT.LOCKED(I+2+NOOFDECAYS)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED).AND.ONEOVERFWEIGHT) THEN
WRITE(*,3300) ‘Decay rate, decay no /,I,7:’

ELSEIF

THETAEST(I+2+NOOFDECAYS) i +/' i
SQRT(ABS(GMATRIX(I+2+NO0FDECAYS I+2+NO0FDECAYS)))
(LOCKED( I+2+NOOFDECAYS)) THEN

WRITE(*,3300) ‘Decay rate, decay no /,I,7:/

ELSEIF

THETAEST(I+2+NO0FDECAYS) ! Locked’
((.NOT.LOCKED (I+2+NOOFDECAYS)).AND.
((.NOT.ADDNOISE ).OR.LOCKTOLINEARIZED.OR.
(.NOT.ONEOVERFWEIGHT))) THEN

WRITE(*,3300) ‘Decay rate, decay no /,I,’:/,

ENDIF
CONTINUE

THETAEST(I+2+NOOFDECAYS)
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3400

f

IF ((.NOT.LOCKED(LR)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED).AND. ONEOVERFNEIGHT) THEN
WRITE(*,3200) ‘Background
THETAEST(LR),’ +/- / SQRT(ABS(GMATRIX(LR LR)Y))

f
ELSEIF (LOCKED(LR)) THEN

N

WRITE(*,3200) ’Background U
THETAEST(LR),’ Locked’
ELSEIF ((.NOT.LOCKED(LR)).AND.
((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.
( .NOT.ONEOVERFWEIGHT))) THEN
WRITE(*,3200) ’Background HU
THETAEST(LR)
ENDIF

WRITE(*,2800)

WRITE(*,*) ‘New iteration? (Y/*):/

READ(*,1300) SV

IF (SV.EQ.’Y’.OR,SV.EQ.'y’) THEN
GOTO 140

ENDIF

WRITE(*,3400) ‘New calculation? (Y/*):’
FORMAT (/' ' ,A)
READ(*,1300) SV
IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
GOTO 10
ELSE
STOP
ENDIF
END

REAL FUNCTION F(THETA,M,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER N,L,MAXNOOFDECAYS

PARAMETER ( N=512 )
PARAMETER ( MAXNOOFDECAYS=2, L=2*MAXNOOFDECAYS+3 )

REAL P(1:N),PCONVEC1:N, 1:MAXNOOFDECAYS), THETA(1:*),DX
REAL X, SLASK1, SLASK2, SLX

INTEGER M, I,NCH,NCH2,DNCH2,NOOFDECAYS, IX1,1X2

COMMON /8BLOCK1/ P,PCONVE
COMMON /BLOCKS/ NCH,NCH2,DNCH2,NOOFDECAYS,DX

SLX=X/DX+1.0
IX1=INT(SLX)
IX1=MINCIX1,NCH-1)
IX1=MAX(IX1,1)
1X2=1X1+1

SLX=MIN(SLX, FLOAT(NCH))
SLX=MAX(SLX,1.0)

SLASK1=THETA(1)*P(IX1)+THETA(2*M+3)
SLASK2=THETA(1)*P(I1X2)+THETA(2*M+3)
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00 10 1=1,M
SLASK1=SLASKT+THETA(I+2)*PCONVE(CIX1,1)
SLASK2=SLASK2+THETA(I1+2)*PCONVE(IX2,1)

CONTINUE

F=SLASK1+(SLASK2-SLASK1)*(SLX~IX1)

RETURN

END

REAL FUNCTION DFDTH(J,THETA,M, X)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2Z)

INTEGER N,L,MAXNOOFDECAYS

PARAMETER ( N=512 )
PARAMETER ( MAXNOOFDECAYS=2, L=2*MAXNOOFDECAYS+3 )

REAL P(1:N),PPRIM(1:N),PCONVE(1:N,1:MAXNOOFDECAYS)
REAL THETA(1:*),DX,X,PCONVXE(1:N, 1:MAXNOOFDECAYS)
REAL PPRIMCONVE(1:N,1:MAXNOOFDECAYS),SLASK

INTEGER I,NCH,NCH2 ,DNCHZ2,J,NOOFDECAYS, M, IX

COMMON /BLOCK1/ P,PCONVE
COMMON /BLOCK2/ PCONVXE,PPRIM, PPRIMCONVE
COMMON /BLOCK5/ NCH,NCH2,DNCHZ2,NOOFDECAYS,DX

IX=NINT(X/DX+1.0)
IX=MINCIX,NCH)
IX=MAX(IX, 1)

IF (J.EQ.1) THEN
DFDTH=P(1X)

ELSEIF (J.EQ.2) THEN
SLASK=-THETA(1)*PPRIM(IX)
DO 10 I=1,M

SLASK=SLASK-THETA(I+2)*PPRIMCONVE(IX, 1)

CONTINUE
DFDTH=SLASK/DX

ELSEIF (J.GE.3.AND.J.LE.M+2) THEN
DFOTH=PCONVE(IX,J~2)

ELSEIF (J.GE.M+3.AND.J.LE.2*M+2) THEN
DFDTH=-THETA(J-M)*PCONVXE(IX, J-M-2)

ELSEIF (J.EQ.2*M+3) THEN
DFDTH=1.0

ENDIF

RETURN
END

REAL FUNCTION D2FDTH2(J,K,THETA,M,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER N, L,MAXNOOFDECAYS

PARAMETER ( N=512 )
PARAMETER ( MAXNOOFDECAYS=2, L=2*MAXNOOFDECAYS+3 )
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REAL P(1:N),PPRIM(1:N),PBIS(1:N),X, SLASK

REAL PCONVE(1:N, 1:MAXNOOFDECAYS)

REAL PCONVXE(1:N, 1:MAXNOOFDECAYS)

REAL PCONVX2E(1:N, 1:MAXNOOFDECAYS)

REAL PPRIMCONVE(1:N,1:MAXNOOFDECAYS)

REAL PPRIMCONVXE(1:N, 1:MAXNOOFDECAYS)

REAL PBISCONVE(1:N, 1:MAXNOOFDECAYS),DX, THETA(1:*)

INTEGER I,NCH,NCH2,DNCH2, J,K,M,NOOFDECAYS, IX
LOGICAL JGTK

COMMON /BLOCK1/ P,PCONVE

COMMON /BLOCK2/ PCONVXE,PPRIM, PPRIMCONVE

COMMON /BLOCK3/ PCONVXZ2E,PPRIMCONVXE,PBIS,PBISCONVE
COMMON /BLOCK5/ NCH,NCHZ2,DNCH2,NOOFDECAYS, DX

IX=NINT(X/DX+1.0)
IX=MINCIX,NCH)
IX=MAX(IX,1)

JGTK=J.GT.K
IF (JGTK) THEN
I=J
J=K
K=1
ENDIF
D2FDTH2=0.0

IF (J.EQ.1) THEN
IF (K.EQ.2) THEN
D2FDTH2=-PPRIM(IX)/DX
ENDIF
ELSEIF (J.EQ.2) THEN
IF (K.EQ.2) THEN
SLASK=THETA(1)*PBIS(IX)
DO 10 I=1,M
SLASK=SLASK+THETA(I+2)*PBISCONVE(IX,1)
CONTINUE
D2FDTH2=SLASK/(DX**2)
ELSEIF (K.GE.3.AND.K.LE.M+2) THEN
D2FDTH2=-PPRIMCONVE(IX,K-2)/DX
ELSEIF (K.GE.M+3.AND.K.LE.2*M+2) THEN
D2FDTH2=PPRIMCONVXE(IX,K-M~2)*THETA(K-M)/DX
ENDIF
ELSEIF (J.GE.3.AND.J.LE.M+2) THEN
IF (K.EQ.M+J) THEN
D2FDTH2=-PCONVXE(IX,J~2)
ENDIF
ELSEIF (J.GE.M+3.AND.J.LE.2*M+2) THEN
IF (K.EQ.J) THEN
D2FDTH2=THETA(J-M)*PCONVX2E(IX, J-M-2)
ENDIF
ENDIF

IF (JGTK) THEN
J=K
K=1

ENDIF



958 1018 1F (.NOT.LINEARIZED) THEN

959 RETURN 1019 DO 60 I=1,NCH2

960 END 1020 SL1C¢I)=FTPOCI)

961 1021 60 CONTINUE

962 SUBROUTINE CALCCONV(THETA,LOCKED,LINEARIZED) 1022 NDIFF=2

963 C Anders Persson, 1988 1023 CALL MOVEDIFF(SL1,W1,NCH2, THETA(2)/DX,NDIFF)
964 1024 DO 70 I=1,NCH

965 IMPLICIT  LOGICAL (A-2) 1025 PBIS(I)=REAL(SL1(1))

966 1026 70 CONTINUE

967 INTEGER  N,NHALF,L,MAXNOOFDECAYS 1027 ENDIF

968 1028 ENDIF

969 PARAMETER ( N=512, NHALF=N/2 ) 1029

970 PARAMETER ( MAXNOOFDECAYS=2, L=2*MAXNOOFDECAYS+3 ) 1030 DO 100 J=1,NOOFDECAYS

971 1031 DO 80 I=1,NCH2

972 REAL POC1:N),P(1:N),PPRIM(1:N),PBIS(1:N) 1032 FTEC1,d)=

973 REAL PCONVE(1:N, 1:MAXNOOFDECAYS) 1033 f  CMPLX(EXP(-MIN(THETA(NOOFDECAYS+J+2)*(1-1)*DX,87.0)),0.0)
974 REAL PCONVXE( 1:N, 1 :MAXNOOFDECAYS) 1034 80 CONTINUE

975 REAL PCONVX2E(1:N, 1:MAXNOOFDECAYS) 1035 DO 90 I1=NCH2+1,DNCH2

976 REAL PPRIMCONVE(1:N, 1:MAXNOOFDECAYS) 1036 FTECI, J)=CMPLX(0.0,0.0)

977 REAL PPRIMCONVXE(1:N, 1:MAXNOOFDECAYS) 1037 90 CONTINUE

978 REAL PBISCONVE(1:N, 1:MAXNOOFDECAYS),DX, THETA(1:*) 1038 100  CONTINUE

979 1039

980 COMPLEX  FTPO(1:N),FTE(1:N,1:MAXNOOFDECAYS) 1040 DO 130 J=1,NOOFDECAYS

981 COMPLEX  FTEX(1:N,1:MAXNOOFDECAYS), FTEX2(1:N, 1:MAXNOOFDECAYS) 1041 IF (.NOT.LOCKED(NOOFDECAYS+J+2)) THEN
982 COMPLEX  SL1(1:N),SL2¢1:N),W1(T:NHALF),W2(1:NHALF) 1042 DO 110 I=1,NCH2

983 1043 FTEXCI,Jd)=FTECI,J)*(1-1)*DX

984 INTEGER I,NCH,NCH2,DNCH2,NDIFF, J,NOOFDECAYS 1044 110 CONTINUE

985 1045 DO 120 I1=NCH2+1,DNCH2

986 LOGICAL  LINEARIZED,LOCKED(1:*), INV 1046 FTEX(1,J)=CMPLX(0.0,0.0)

987 1047 120 CONTINUE

988 COMMON /BLOCK1/ P,PCONVE 1048 ENDIF

989 COMMON /BLOCK2/ PCONVXE,PPRIM, PPRIMCONVE 1049 130  CONTINUE

990 COMMON /BLOCK3/ PCONVXZE, PPRIMCONVXE ,PBIS,P8ISCONVE 1050

991 COMMON /BLOCK4/ PO,FTPO,FTE,FTEX, FTEX2,SL1,SL2,W1,W2 1051 IF (.NOT.LINEARIZED) THEN

992 COMMON /BLOCK5/ NCH,NCH2,DNCH2,NOOFDECAYS, DX 1052 DO 160 J=1,NOOFDECAYS

993 1053 IF (.NOT.LOCKED(NOOFDECAYS+J+2)) THEN
994 IF (THETA(2).EQ.0.0) THEN 1054 DO 140 I=1,NCH2

995 DO 10 1=1,NCH 1055 FTEX2(1,d)=FTEX(I,d)*(1-1)*DX
996 P(1)=P0O(I) 1056 140 CONTINUE

997 10 CONTINUE 1057 DO 150 I=NCH2+1,DNCH2

998 ELSE 1058 FTEX2(I,J)=CMPLX(0.0,0.0)

999 DO 20 I=1,NCH2 1059 150 CONTINUE

1000 SL1(¢1)=FTPO(I) 1060 ENDIF

1001 20 CONTINUE 1061 160 CONTINUE

1002 NDIFF=0 1062 ENDIF

1003 CALL MOVEDIFF(SL1,W1,NCH2, THETA(2)/DX,NDIFF) 1063

1004 DO 30 I=1,NCH 1064 INV=.FALSE.

1005 P(1)=REAL(SL1(1)) 1065

1006 30 CONTINUE 1066 DO 170 J=1,NOOFDECAYS

1007 ENDIF 1067 CALL FFT(FTE(1,J),W2,DNCH2, INV)

1008 1068 IF (.NOT.LOCKED(NOOFDECAYS+J+2)) THEN
1009 IF (.NOT.LOCKED(2)) THEN 1069 CALL FFT(FTEX(1,J),W2,DNCH2, INV)
1010 DO 40 I=1,NCH2 1070 IF (.NOT.LINEARIZED) THEN

1011 SL1(1)=FTPOC1) 1071 CALL FFTCFTEX2(1,J),W2,DNCH2, INV)
1012 40 CONTINUE 1072 ENDIF

1013 NDIFF=1 1073 ENDIF

1014 CALL MOVEDIFF(SL1,W1,NCH2, THETA(2)/DX,NDIFF) 1074 170  CONTINUE

1015 DO 50 1=1,NCH 1075

1016 PPRIM(1)=REAL(SL1(1)) 1076 DO 180 I=1,NCH

1017 50 CONTINUE 1077 SL1(¢1)=CMPLX(P(1),0.0)
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CONTINUE

DO 190 I=NCH+1,DNCH2
SL1¢1)=CMPLX(0.0,0.0)

CONTINUE

INV=,FALSE.

CALL FFT(SL1,W2,DNCHZ,INV)

DO 260 J=1,NOOFDECAYS
DO 200 I=1,DNCH2
SL2¢1)=SL1CI)*FTE(I,J)
CONT INUE
INV=.TRUE.
CALL FFT(SL2,W2,DNCH2,INV)
DO 210 I=1,NCH
PCONVE(I, J)=REAL(SL2(1))
CONT INUE
IF (.NOT.LOCKED(NOOFDECAYS+J+2)) THEN
DO 220 I1=1,DNCH2
SL2¢1)=SL1(I)*FTEX(I,J)
CONTINUE
INV=.TRUE.
CALL FFT(SL2,W2,DNCH2, INV)
DO 230 I=1,NCH
PCONVXE (I, J)=REAL(SL2(1))
CONTINUE
IF (.NOT.LINEARIZED) THEN
DO 240 I=1,DNCH2
SL2¢1)=SL1(I)*FTEX2(I, J)
CONTINUE
INV=, TRUE.
CALL FFT(SL2,W2,DNCH2, INV)
DO 250 I1=1,NCH
PCONVX2E (1, J)=REAL(SL2¢1))
CONTINUE
ENDIF
ENDIF
CONTINUE

IF (.NOT.LOCKED(2)) THEN

DO 270 I1=1,NCH
SL1(1)=CMPLX(PPRIM(1),0.0)

CONTINUE

DO 280 I=NCH+1,DNCH2
SL1¢1)=CMPLX(0.0,0.0)

CONTINUE

INV=,FALSE.

CALL FFT(SL1,W2,DNCH2, INV)

DO 330 J=1,NOOFDECAYS

DO 290 I=1,DNCH2
SL2¢1)=SL1(I)*FTE(I,J)

CONTINUE

INV=. TRUE.

CALL FFT(SL2,W2,DNCH2, INV)

DO 300 I=1,NCH
PPRIMCONVE (I, J)=REAL(SL2(I))

CONTINUE

[F ((.NOT.LINEARIZED).AND.(.NOT.LOCKED(NOOFDECAYS+J+2))) THEN

DO 310 I=1,DNCH2
SL2¢T1)=SL1CI)Y*FTEX(I,J)
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CONTINUE
INV=_TRUE.
CALL FFT(SL2,W2,DNCH2,INV)
DO 320 I=1,NCH
PPRIMCONVXE(I,J)=REAL(SL2(I))
CONTINUE
ENDIF
CONTINUE
ENDIF

IF ((.NOT,LINEARIZED).AND.(.NOT.LOCKED(2))) THEN
DO 340 I=1,NCH
SL1¢1)=CMPLX(PBIS(I),0.0)
CONTINUE
DO 350 I=NCH+1,DNCH2
SL1(1)=CMPLX(0.0,0.0)
CONTINUE
INV=. FALSE.
CALL FFT(SL1,W2,DNCH2, INV)

DO 380 J=1,NOOFDECAYS
DO 360 I1=1,DNCH2
SL2(1)=SL1CI)Y*FTE(CI, J)
CONT INUE
INV=.TRUE.
CALL FFT(SL2,W2,DNCH2, INV)
DO 370 1=1,NCH
PBISCONVE(!, J)=REAL(SL2(I))
CONTINUE
CONTINUE
ENDIF

RETURN
END

SUBROUTINE MOVEDIFF(A,W,N,DC,NDIFF)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER  N,K,NDIFF

COMPLEX  A(0:*),W(0:*)

REAL DC,PHSTEP, TWOPI ,SLASK1, SLASK2
PARAMETER ( TWOPI=6.283185308 )

LOGICAL  INV

PHSTEP=-TWOPI*DC/FLOAT(N)

DO 10 K=0,N/2
A(K)=A(K)*CEXP(CMPLX(0.0,PHSTEP*FLOAT(K)))

CONTINUE

DO 20 K=N/2+1,N-1
A(K)=A(K)*CEXP(CMPLX(0.0,PHSTEP*FLOAT(K-N)))

CONTINUE

IF (NDIFF.GT.0) THEN
PHSTEP=TWOPI/FLOAT(N)
SLASK1=PHSTEP*FLOAT(N)/20.0
A(0)=CMPLX(0.0,0.0)

DO 30 K=1,N/2
SLASK2=MIN (PHSTEP*FLOAT(K), SLASK1)
ACK)=A(K)*CMPLX (0.0, SLASK2)**ND1FF
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CONTINUE
DO 40 K=N/2+1,N-1
SLASK2=MIN(PHSTEP*FLOAT(N-K),SLASK1)
A(K)=A(K)*CMPLX(0.0, -SLASK2)**NDIFF
CONTINUE
ENDIF

INV=.TRUE.
CALL FFT(A,W,N,INV)
RETURN

END



PCONEXP

Programmet utfdr exakt samma ber@kningar som programmet PCONEXPA men
det finns ingen méjlighet att undvika cirkuladr faltning. Detta &r
ingen allvarlig restriktion (se kommentar till PCONEXPA-programmet)
men det innebdr en halvering av dataareornas storlek och en minskning
av exekveringstiden. Dessutom berdknar programmet faltningar och
derivationer/translationer pa ett effektivare sitt. T.ex. anvands det
analytiska uttrycket for den diskreta Fouriertransformen av en
exponential ist&dllet for att anvdnda en FFT-rutin, detta ger en 10 ggr
snabbare berdkning av dessa vektorer. Enligt [13] skulle en minskning
i exekveringstid kunna &astadkommas genom att anvidnda Hartley
transformen [14] ist#dllet for en FFT rutin men det &r troligen inte
sant [15]. For verkligt stora besparingar i exekveringstid vore det
mycket intressant att skriva om Fast Fourier transformrutinen och
matrisrdkningsbiblioteket for den array-processor fran Data
Translation ( model DT 7020 ) man kan montera ien PC AT. Denna l&r
gora en 1024 punkters komplex Fouriertransform pd =25 millisekunder.

Detta skall jamfdras med de 5-10 sekunder det tar med Fortran-rutinen.

Utskrift fran testkdrning av programmet PCONEXP:

No of decays (1.. 3) : 1
No of channels ( 5.. 512) : 128
Stray-light intensity : 0
Pulse position (channels) : O
Intensity, decay no 1 : 0.1
Decay rate, decay no 1 : 10
Background : 20
Add noise to data? (Y/*) : Y
Plot errorbars? (Y/*) . Y
Pulse FWHM (channels) : 10

Add noise to pulse? (Y/*) : N

Toggle Free/Locked with <shift>+Function key.

F1 : Stray-light intensity 0.0000, Locked
F2 : Pulse position 0.0000E+00, Locked
F3 : Intensity , decay no 1 0.1000, Free
F4 : Decay rate, decay no 1 10.0000, Free
F5 : Background 20.0000, Free

F10 : Calculate.
<Alt>+ F10 : Preview.
<Shift>+ F10 : G-matrix = not linearized.
<Alt>+ F1 : Weight = 1/F.

<<shift>+F2>
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Toggle Free/Locked with <shift>+Function key.

F1 : Stray-light intensity

F2 : Pulse position

F3 : Intensity , decay no 1
F4 : Decay rate, decay no 1

F5 : Background
F10 : Calculate.
<Alt>+ F10 : Preview.

<Shift>+ F10 : G-matrix = not linearized.

<Alt>+ F1 : Weight = 1/F.
<F10>

Press Q to quit iteration.

0.0000,
0. 0000E+00,

0. 1000,
10. 0000,
20. 0000,

It: 0

Pulse position : 0.00000E+00
Intensity(1) : 0.10000 , Decay
Background :  20.000

It: 1, STEP: 0.106111

Pulse position : 0.B67656E-01
Intensity(1) : 0.98918E-01 ,Decay
Background : 18.474

It: 2, STEP: 0.213576E-01

Pulse position : 0.B68085E-01
Intensity(1) : 0.9893BE-01 ,Decay
Background :18.471

It: 3, STEP: 0.122852E-03

Pulse position : 0.63104E-01
Intensity(1) : 0.98936E-01 , Decay
Background : 18.471

It: 4, STEP: 0.354614

Pulse position : 0.83627E-01
Intensity(1) : 0.99551E-01 ,Decay
Background : 19.998

It: 5, STEP: 0.414828E-02

Pulse position : 0.83325E-01
Intensity(1) : 0.99531E-01 ,Decay
Background : 19.890

It: 6, STEP: 0.113032E-03

Pulse position : 0.93315E-01
Intensity(1) : 0.99530E-01 , Decay
Background : 19.890

It: 7, STEP: 0.238581E-05

Pulse position : 0.83314E-01
Intensity(1) : 0.88530E-01 ,Decay
Background : 18.880

rate(1):
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9.9806

Locked
Free
Free
Free
Free



Press any key to continue. <Return>
Plot on Roland plotter? (Y/*) : N

Plot on HP-Laserjet? (Y/*) Y

G-matrix : not linearized.

Weight : 1/F.

Number of channels : 128

Number of iterations : 7

Run time : 1:20.25

Pulse FWHM : 10.00 ch.

Add noise to pulse : False.

Reduced chi-square : 1.01089

Stray-light intensity : 0.00000 Locked

Pulse position : 0.09331 +/- 0.0976
Intensity, decay no 1 : 0.08953 +/- 0.0015
Decay rate, decay no 1 : 9.98060 +/- 0.1580
Background : 19.99007 +/- 0.68627
New iteration? (Y/*) : N

New calculation? (Y/*): N
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697.98 ]

G-matrix : not linearized.

Weight : 1/F.

Number of channels : 128

Number of iterations : 7

Run time s 1:13.55

Pulse FWHM ¢ 10.00 ch.

Add noise to pulse : False.

Reduced chi-square H 1.09090

Stray-light intensity : 0.00000 Locked

Pulse position : 0.04288 +/- 0.0956

Intensity, decay no 1 : 0.09943 +/- 0.0015

Decay rate, decay no 1: 9.94222 +/~ 0.1594

Background H 19.57857 +/- 0.6617
RN |nI'1l=1:”3”1'1|1_[1“];|11'14

PCONEXP AP88, 1988-07-31, 18:48:27




Kommentarer till programlistningen:

Rad Kommentar

1-939 Huvudprogrammet, funktionsberakningsrutinerna och derivata-
rutinerna r i stort sett samma som for PCONEXPA, se darfor
programkommentarerna till det programmet.

941-1115 Rutinen CALCCONV berdknar samma saker som 1 programmet
PCONEXPA men gor ingenting i onddan samt utfdr ber@kningarna
pa ett effektivare sitt.

1117-1164 Aven rutinen MOVEDIFF &Ar #ndrad fran PVONEXPA-programmet.
Rutinen &r uppsnabbad genom att utnyttja symmetrier i
berékningarna. Se kommentarer i anslutning till
testprogrammet TESTMD.

1166-1233

Rutinen beraknar Fouriertransformen av: exp(—exi),

xi-exp(—ex.) och xf-exp(—ex.) fran analytiska uttryck for
1 1

dessa. For ytterligare information se kommentarer i

anslutning till testprogrammet TFEXP.
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IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp 58 ENDIF

Source File: PCONEXP.FOR Options: /LBZ 08/02/88 14:33:48 59 DX=1.0/(NCH-1)
60

1 PROGRAM PCONEXP 61 30 WRITE(*,*) ’Stray-light intensity:’

2 C Anders Persson, 1988 62 READ(*,*,ERR=30) THETAEST(1)

3 63 IF (THETAEST(1).LT.0.0) THEN

4 IMPLICIT LOGICAL (A-Z) 64 GOTO 30

5 65 ENDIF

6 INTEGER N,NHALF,L,MAXNOOFITERATIONS,MAXNOOFDECAYS 66

7 67 40 WRITE(*,*) ‘Pulse position (channels):’
8 PARAMETER ( N=512, NHALF=N/2, MAXNOOFITERATIONS=100 ) 68 READ(*,*,ERR=40) THETAEST(2)

9 PARAMETER ( MAXNOOFDECAYS=3, L=2*MAXNOOFDECAYS+3 ) 69 THETAEST(2)=THETAEST(2)*DX

10 70

11 REAL Y(1:N),X(1:N),DX,DET,NORMAL, THETAEST(1:L) 71 DO 70 I=1,NOOFDECAYS

12 REAL RESIDUE(1:N),SIGMA(1:N),F,PULSEFWHM, JX,JY, JXL,JYL,DJY 72 50 WRITE(*,1200) !Intensity, decay no /,I,': !
13 REAL GMATRIX(1:L,1:L),GVECTOR(1:L),DELTATHETA(1:L) 73 1200 FORMAT(’ /,A,I1,A)

14 REAL SLASK,DFDTH,D2FDTH2, THETAMIN(1:L), THETAMAX(1:L) 74 READ(*,*,ERR=50) THETAEST(I+2)

15 REAL SL1,SL2,SL3,SL4,SLS5, TIME,STEP,REDCHI SQUARED 75 IF (THETAEST(I+2).LE.0.0) THEN

16 REAL PO(1:N),P(1:N),PPRIM(1:N),PBIS(1:N) 76 GOTO 50

17 REAL PCONVE(1:N, 1:MAXNOOFDECAYS) 77 ENDIF

18 REAL PCONVXE(1:N, 1:MAXNOOFDECAYS) 78 60 WRITE(*,1200) ‘Decay rate, decay no ',I,': !
19 REAL PCONVX2E(1:N, 1:MAXNOOFDECAYS) 79 READ(*,* ,ERR=60) THETAEST(I+NOOFDECAYS+2)
20 REAL PPRIMCONVE(1:N, 1:MAXNOOFDECAYS) 80 IF (THETAEST(I+NOOFDECAYS+2).LE.Q0.0) THEN
21 REAL PPRIMCONVXE(1:N,1:MAXNOOFDECAYS) 81 GOTO 60
22 REAL PBISCONVE(1:N,1:MAXNOOFDECAYS) 82 ENDIF
23 83 70 CONT INUE
24 COMPLEX FTPO(1:N),S1¢(1:N),S2(1:N),W(1:NHALF) 84
25 85 80 WRITE(*,*) ’Background:

26 INTEGER  R,K,I,NCH,NCH2,NOOFITERATIONS,J,NOOFDECAYS, LR 86 READ(*,*,ERR=80) THETAEST(LR)

27 INTEGER NOOFVARTABLEPAR,NDIFF 87

28 88 WRITE(*,*) ‘Add noise to data? (Y/*): /
29 INTEGER*2 HO,MI,SE, HN,ANS,KBDCHK, KBDINC, YEAR,MONTH, DAY 89 READ(*,1300) SV
30 90 1300 FORMAT(A)
31 CHARACTER SV*1,LOCKEDORFREE(1:L)*6,JETTXT*50 91 ADDNOISE=SV.EQ.’Y’.OR.SV.EQ. 'y’
32 92 ERRORBAR=ADDNOISE
33 LOGICAL SING,ERRORBAR,LINEARIZED,LOCKED(1:L),ADDNOISE, INV 93 IF (ADDNOISE) THEN
34 LOGICAL LOCKTOLINEARIZED, LOCKWEIGHT ,SLLOCKED(1:L) 94 WRITE(*,*) ’Plot errorbars? (Y/*): /
35 LOGICAL ONEOVERFWEIGHT ,ADDNOISETOPULSE 95 READ(*,1300) SV
36 96 ERRORBAR=SV.EQ.’Y’,OR.SV.EQ.’y’
37 EXTERNAL F 97 ENDIF
38 98
39 COMMON /BLOCK1/ P,PCONVE 99 NCH2=LOG(NCH-0.5)/L0G(2.0)
40 COMMON /BLOCK2/ PCONVXE,PPRIM, PPRIMCONVE 100 NCH2=2**(NCH2+1)
41 COMMON /BLOCK3/ PCONVXZ2E,PPRIMCONVXE,PBIS,PBISCONVE 101
42 COMMON /BLOCK4/ PO,FTPO,S1,S2,W 102 DO 90 I1=1,LR
43 COMMON /BLOCKS/ NCH,NCHZ2,NOOFDECAYS,DX 103 LOCKED(I) =.FALSE.
44 104 SLLOCKED(I) =.TRUE.
45 10 WRITE(*,1000) 'No of decays (1..’,MAXNOOFDECAYS,’):’ 105 LOCKEDORFREE(I)=/Free '
46 1000 FORMAT(’ 7,A,12,A) 106 90  CONTINUE
47 READ(*,* ERR=10) NOOFDECAYS 107
48 IF (NOOFDECAYS.LT.1.0R.NOOFDECAYS.GT .MAXNOOFDECAYS) THEN 108 LOCKED(1) =.TRUE.
49 GOTO 10 109 LOCKED(2) =.TRUE.
50 ENDIF 110 LOCKEDORFREE(1) ='Locked’
51 LR=2*NOOFDECAYS+3 111 LOCKEDORFREE(2) =!Locked’
52 112 LOCKTOLINEARIZED =,FALSE.
53 20 WRITE(*,1100) ‘No of channels (’/,LR,’..7,N,7):! 113 LINEARIZED =.TRUE.
S4 1100 FORMAT(! *,A,12,A,14,A) 114 ONEOVERFWEIGHT =.TRUE.
55 READ(*,* ERR=20) NCH 115
56 IF (NCH.LT.LR.OR.NCH.GT.N) THEN 116 100 WRITE(*,*) ‘Pulse FWHM (channels):’
57 GOTO 20 117 READ(*,*,ERR=100) PULSEFWHM
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118 IF (PULSEFWHM.LT.0.1.0R.PULSEFWHM.GT.NCH*0.5) THEN 178 1600 FORMAT(T10,’F2 : Pulse position’,T45,G12.4,/,7,T60,A)

119 GOTO 100 179

120 ENDIF 180 DO 170 1=1,NOOFDECAYS

121 181 WRITE(*,1700) I+2,1,THETAEST(I+2),LOCKEDORFREE(I+2)
122 WRITE(*,*) ’‘Add noise to pulse? (Y/*):/ 182 1700 FORMAT(T10,/F’, 11, : Intensity , decay no /,
123 READ(*,1300) sv 183 f 11,T45,F12.4,7,7,760,A)

124 ADDNOISETOPULSE=SV.EQ.’Y’ .OR.SV.EQ. "y’ 184 170 CONTINUE

125 185 DO 180 I=1,NOOFDECAYS

126 DO 110 I=1,NCH 186 WRITE(*,1800) I+NOOFDECAYS+2,1,THETAEST(I+NOOFDECAYS+2),
127 PO(I)=EXP(~-MIN((LOG(16.0)/PULSEFWHM**2)* (1-NCH/7.0)**2,87.0)) 187 f LOCKEDORFREE (I+NOOFDECAYS+2)
128 PO(1)=1000.0*PO(I) 188 1800 FORMAT(T10,/F’,11,’ : Decay rate, decay no /,
129 IF (ADDNOISETOPULSE) THEN 189 f 11,T45,F12.4,7,’ ,T60,A)

130 PO(1)=PO(I)+NORMAL(0.0,10.0) 190 180 CONTINUE

131 ENDIF 191 WRITE(*,1900) LR, THETAEST(LR),LOCKEDORFREE(LR)
132 P(1)=PO(1) 192 1900 FORMAT(T10,F’,11,’ : Background ’,T45,F12.4,7,!,T60,A)
133 FTPO(1)=CMPLX(PO(1),0.0) 193 WRITE(*,2000) /F10: Calculate.’

134 110 CONTINUE 194 2000 FORMAT(T10,A)

135 DO 120 I=NCH+1,NCH2 195 WRITE(*,2100) ’'<Alt>+F10: Preview.’

136 FTPO(I)=CMPLX(0.0,0.0) 196 2100 FORMAT(T4,A)

137 120 CONTINUE 197 IF (LOCKTOLINEARIZED) THEN

138 198 WRITE(*,2200) ’<Shift>+F10: G-matrix = linearized.’
139 CALL CALCW(W,NCH2) 199 ELSE

140 INV=.FALSE. 200 WRITE(*,2200) /<Shift>+F10: G-matrix = not linearized.’
141 CALL FFT(FTPO,W,NCH2,INV) 201 ENDIF

142 IF (THETAEST(1).NE.0.0) THEN 202 2200 FORMAT(TZ2,A)

143 DO 130 I=1,NCH2 203 IF (ONEOVERFWEIGHT) THEN

144 S1(1)=FTPO(I) 204 WRITE(*,2100) ’<Alt>+F1 : Weight = 1/F.’

145 130 CONT INUE 205 ELSE

146 NDIFF=0 206 WRITE(*,2100) /<Alt>+F1 : Weight = 1.7/

147 CALL MOVEDIFF(S1,NCH2, THETAEST(2)/DX,NDIFF) 207 ENDIF

148 INV=_TRUE. 208 WRITE(*,2300) *

149 CALL FFT(S1,W,NCH2,INV) 209 2300 FORMAT(T3,A)

150 DO 140 I=1,NCH 210

151 P(I)=REAL(ST1(1)) 211 190 ANS=KBDCHK ()

152 140 CONTINUE 212 IF (ANS.NE.O) THEN

153 ENDIF 213 GOTO 190

154 CALL CALCCONV(THETAEST,SLLOCKED,LINEARIZED) 214 ENDIF

155 215 ANS=KBDINC()

156 DO 150 I=1,NCH 216

157 X(I)=(I-1)*DX 217 IF (ANS.GE.1084.AND.ANS.LE.1083+LR) THEN

158 SLASK=F(THETAEST,NOOFDECAYS,X(I)) 218 [=ANS-1083

159 IF (ADDNOISE) THEN 219 LOCKED(I)=.NOT.LOCKED(I)

160 Y (1)=NORMAL(SLASK,SQRT(ABS(SLASK))) 220 LOCKEDORFREE(I)=/Free '

161 SIGMA(I)=SQRT(ABS(Y(I))) 221 IF (LOCKED(I)) THEN

162 ELSE 222 LOCKEDORFREE (1 )= Locked’

163 Y(I)=SLASK 223 ENDIF

164 SIGMA(1)=0.0 224 GOTO 160

165 ENDIF 225 ELSEIF (ANS.EQ.1113) THEN

166 150  CONTINUE 226 WRITE(*,2000) ’Preview.’

167 227 IF (THETAEST(1).NE.0.0) THEN

168 160 CALL GMODE 228 DO 200 I=1,NCH2

169 CALL TMODE 229 S1(1)=FTPO(I)

170 230 200 CONTINUE

171 WRITE(*,1400) ‘Toggle Free/Locked with <shift>+Function key.’ 231 NDIFF=0

172 1400 FORMAT(////,T10,A,/) 232 CALL MOVEDIFF(S1,NCH2, THETAEST(2)/DX,NDIFF)
173 233 INV=,TRUE.

174 WRITE(*,1500) THETAEST(1),LOCKEDORFREE(1) 234 CALL FFT(S1,W,NCH2,INV)

175 1500 FORMAT(T10,’F1 : Stray-light intensity’,T45,F12.4,7,7,760,A) 235 DO 210 1=1,NCH

176 236 P(I)=REAL(S1(¢1))

177 WRITE(*,1600) THETAEST(2)/DX,LOCKEDORFREE(2) 237 210 CONTINUE
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ENDIF

CALL CALCCONV(THETAEST,SLLOCKED,LINEARIZED)

CALL SCRPLOT(Y,SIGMA,X,RESIDUE,NCH,F,

GOTO 160

THETAEST,NOOFDECAYS, ERRORBAR)

ELSEIF (ANS.EQ.1068) THEN

Calculate.

1F (LOCKED(2)) THEN
DO 220 I=1,NCH2
S1(1)=FTPOC1)

CONTINUE

NDIFF=

CALL MOVEDIFF(S1,NCH2,THETAEST(2)/DX,NDIFF)
INV=.TRUE.

0

CALL FFT(S1,W,NCH2, INV)
DO 230 I1=1,NCH
P(1)=REAL(S1(I))

CONTINUE

ENDIF
GOTO 290

ELSEIF (ANS.EQ.1093) THEN
LOCKTOL INEARIZED=.NOT .LOCKTOLINEARI ZED

GOTO 160

ELSEIF (ANS.EQ.1104) THEN
ONEOVERFWEIGHT=,NOT .ONEOVERFWEIGHT

GOTO 160

ELSEIF (ANS.GE.1059.AND.ANS.LE.1058+LR) THEN

I=ANS-1058

IF (1.EQ.1) THEN

WRITE(*,2400) ’New stray-light intensity:’

FORMAT(T10,A,11,A)
READ(*,* ,ERR=240) THETAEST(1)
IF ¢THETAEST(1).LT.0.0) THEN

GOTO 240

ENDIF

GOTO 160

ELSEIF (I.EQ.2) THEN

WRITE(*,2400) ‘New pulse position (channels):/

READ(*,* ERR=250) THETAEST(2)
THETAEST(2)=THETAEST(2)*DX

GOTO 160

ELSEIF (I.GT.2.AND.I.LE.NOOFDECAYS+2) THEN

WRITE(*,2400) ‘New intensity, decay no /,1-2,7: /

READ(*,* ERR=260) THETAEST(I1)
IF (THETAEST(1).LE.0.0) THEN

GOTO 260

ENDIF

GOTO 160
ELSEIF (I.GT.NOOFDECAYS+2.AND.I.LT.LR) THEN
WRITE(*,2400) ’New decay rate, decay no ',1-NOOFDECAYS-2,': /

READ(*,* ,ERR=270) THETAEST(I)
IF (THETAEST(1).LE.0.0) THEN

GOTO 270

ENDIF

GOTO 160

ELSEIF (1.EQ.LR) THEN
WRITE(*,2400) 'New background: /
READ(*,* ERR=280) THETAEST(LR)

GOTO
ENDIF
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GOTO 190
ENDIF
GOTO 190

**% Calculation ***
CONTINUE

WRITE(*,*) ‘Press Q to quit iteration.’

WRITE(*,2500)

FORMAT (/)

DO 300 I=1,2*NOOFDECAYS+2
THETAMIN(I)=THETAEST(I1)/10.0
THETAMAX (I )=THETAEST(I)*10.0

CONTINUE

1F (THETAEST(1).LT.1.0) THEN
THETAMAX(1)=1.0
THETAMIN(1)=-1.0

ENDIF

THETAMAX(2)=THETAEST(2)+0.3*NCH*DX

THETAMIN(2)=THETAEST(2)-0.3*NCH*DX

THETAMAX(LR)= ABS(THETAEST(LR)*10.0)
TRETAMIN(LR)=-ABS(THETAEST(LR)*10.0)

CALL GETTIMCHO,MI,SE,HN)
TIME=HO*3600 . 0+M1*60 . 0+SE+HN*0, 01

WRITE(*,2600) '1t:’,0
FORMAT(! 7,49('-1),/," ' ,A,14,A,G13.6)
IF (.NOT.LOCKED(1)) THEN
WRITE(*,2700) ‘Stray-light int.:’,THETAEST(1)
ENDIF
IF (.NOT.LOCKED(2)) THEN
WRITE(*,2700) ‘Pulse position :/,THETAEST(2)/DX
ENDIF
FORMAT (' ‘,A,G12.5)
DO 310 R=1,NOOFDECAYS
WRITE(*,2800) ‘Intensity(’,R,’) :’,THETAEST(R+2),
¢ ,Decay rate(’,R,’):!,THETAEST(R+NOOFDECAYS+2)
FORMATC’ /,A,11,A,G12.5,A,11,A,G12.5)
CONTINUE
IF (.NOT.LOCKED(LR)) THEN
WRITE(*,2700) ‘Background  :’,THETAEST(LR)
ENDIF

LINEARIZED=.TRUE.
LOCKWE IGHT=. TRUE.

DO 400 J=1,MAXNOOFITERATIONS
CALL ZEROMAT(GMATRIX,LR,LR,L,L)
CALL ZEROMAT(GVECTOR,LR,1,L,T)
CALL CALCCONV(THETAEST,LOCKED,LINEARIZED)
DO 340 I=1,NCH
IF (ONEOVERFWEIGHT) THEN
IF (LOCKWEIGHT) THEN
SL1=-2.0/MAX(Y(1),1.0)
ELSE
SL1=-2.,0/F(THETAEST ,NOOFDECAYS, X(1))
ENDIF
ELSE



-- ¥l

358 SL1=-2.0 418 [F (.NOT.LOCKED(2)) THEN

359 ENDIF 419 WRITE(*,2700) ‘Pulse position :’,THETAEST(2)/DX
360 SL2=Y(I)-F(THETAEST,NOOFDECAYS, X(I)) 420 ENDIF

361 DO 330 R=1,LR 421 DO 380 R=1,NOOFDECAYS

362 IF (.NOT.LOCKED(R)) THEN 422 WRITE(*,2800) ’Intensity(/,R,’) :/,THETAEST(R+2),
363 SL3=DFDTH(R, THETAEST ,NOOFDECAYS,X(1)) 423 f ! ,Decay rate(’,R,’):’,THETAEST (R+NOOFDECAYS+2)
364 GVECTOR(R)=GVECTOR(R)+SL1*SL2*SL3 424 380 CONTINUE

365 DO 320 K=R,LR 425 IF (.NOT.LOCKED(LR)) THEN

366 IF (.NOT.LOCKED(K)) THEN 426 WRITE(*,2700) ’Background s ! ,THETAEST(LR)
367 SL4=DFDTH(K, THETAEST ,NOOFDECAYS,X(I)) 427 ENDIF

368 GMATRIX(R,K)=GMATRIX(R,K)+SL1*(-SL3*SL4) 428

369 IF (.NOT.LINEARIZED) THEN 429 IF (STEP.LE.O.5E-4.AND.(.NOT.LINEARIZED)) THEN
370 SL5=D2FDTH2(R,K,THETAEST ,NOOFDECAYS, X(1)) 430 NOOFITERATIONS=J

371 GMATRIX(R,K)=GMATRIX(R,K)+SL1*SL2*SL5 431 GOTO 410

372 ENDIF 432 ENDIF

373 GMATRIX(K,R)=GMATRIX(R,K) 433 IF (STEP.LE.O.5E-2.AND.LINEARIZED) THEN

374 ENDIF 434 LINEARIZED=.FALSE.

375 320 CONT INUE 435 ENDIF

376 ENDIF 436 IF (LOCKTOLINEARIZED) THEN

377 330 CONT INUE 437 LINEARIZED=.TRUE.

378 340 CONT INUE 438 ENDIF

379 439 IF (STEP.LE.O.5E-4.AND.LOCKTOLINEARIZED) THEN
380 DO 350 R=1,LR 440 NOOFITERATIONS=J

381 IF (LOCKED(R)) THEN 441 GOTO 410

382 GMATRIX(R,R)=1.0 442 ENDIF

383 ENDIF 443 IF (LOCKWEIGHT.AND.STEP.LE.O0.5E-2) THEN

384 350 CONT INUE [AAA LOCKWE IGHT=. FALSE.

385 445 ENDIF

386 CALL INVMAT(GMATRIX,LR,DET,SING,L,L) 446

387 IF (SING) THEN 447 390 ANS=KBDCHK()

388 WRITE(*,*) ’Sing. G-matrix.’ 448 IF (ANS.NE.O) THEN

389 GOTO 520 449 ANS=KBDINC()

390 ENDIF 450 IF (CHAR(CANS).EQ.’Q’.OR.CHAR(CANS).EQ.’q’) THEN
391 451 NOOFITERATIONS=J

392 CALL MULTCMAT(GMATRIX,-1.0,LR,LR,L,L) 452 GOTO 410

393 CALL MULTMAT(GMATRIX,GVECTOR,DELTATHETA,LR,LR,1,L,L,L,1,L, 1) 453 ELSE

394 454 GOTO 390

395 DO 360 [=1,2*NOOFDECAYS+3 455 ENDIF

396 IF (THETAEST(I)+DELTATHETA(I).LT.THETAMINCI)) THEN 456 ENDIF

397 DELTATHETA(I)=THETAMIN(I)-THETAEST(I) 457 400 CONTINUE

398 ELSEIF (THETAEST(I)+DELTATHETA(CI).GT.THETAMAX(I)) THEN 458 NOOF ITERATIONS=MAXNOOF ITERATIONS

399 DELTATHETA(I )=THETAMAX(I)-THETAEST(I) 459 410 CONT INUE

400 ENDIF 460

401 360 CONTINUE 461 CALL CALCCONV(THETAEST,SLLOCKED, .TRUE.)

402 462 CALL MULTCMAT(GMATRIX,-2.0,LR,LR,L,L)

403 CALL ADDMAT(THETAEST,DELTATHETA, THETAEST,LR,1,L,1,L,1,L,1) 463 CALL GETTIM(HO,MI, SE,HN)

404 L64 TIME=HO*3600.0+MI*60.0+SE+HN*0,.01-TIME

405 STEP=0.0 465 WRITE(*,*) ’Press any key to continue.’

406 DO 370 I=1,LR 466 420  ANS=KBDCHK()

407 IF (ABS(THETAEST(I)).GT.ABS(DELTATHETA(CI))) THEN L67 IF (ANS.EQ.0) THEN

408 STEP=STEP+ABS(DELTATHETA(I)/THETAEST(I)) 468 GOTO 420

409 ELSE 469 ENDIF

410 STEP=STEP+ABS(DELTATHETA(I)) 470 ANS=KBDINC()

411 ENDIF 471

412 370 CONTINUE 472 DO 430 I=1,NCH

413 473 SIGMA(I)=SQRT(ABS(F(THETAEST,NOOFDECAYS,X(I))))
414 WRITE(*,2600) ‘It:’,J,’, STEP:’,STEP 474 430  CONTINUE

415 IF (.NOT.LOCKED(1)) THEN 475

416 WRITE(*,2700) ’Stray-light int.:’, THETAEST(1) 476 CALL SCRPLOT(Y,SIGMA,X,RESIDUE,NCH,F,THETAEST,

417 ENDIF 477 f NOOFDECAYS, ERRORBAR)



478 538 JY=JY+DJY

479 440  WRITE(*,*) ’'Plot on Roland plotter? (Y/*): 539

480 READ(*,1300) SV 540 WRITE(JETTXT,3000) ‘Run time sf , INT(TIME/60.0), s/,
481 IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN 541 f TIME-60.0*INT(TIME/60.0)

482 CALL ROLPLOT(Y,SIGMA,X,RESIDUE,NCH,F, THETAEST, 542 CALL HPPRINT(JX,JY,50,JETTXT)

483 f NOOFDECAYS,ERRORBAR) 543 JY=JY+DJY

484 GOTO 440 544

485 ENDIF 545 WRITE(JETTXT,3100) ‘Pulse FWHM 1/ PULSEFWHM,’ ch.’
486 546 CALL HPPRINT(JX,JY,50,JETTXT)

487 REDCHISQUARED=0.0 547 JY=JY+DJY

488 DO 450 I1=1,NCH 548

489 REDCHISQUARED=REDCHISQUARED+RESIDUE(I)**2 549 IF (ADDNOISETOPULSE) THEN

490 450  CONTINUE 550 WRITE(JETTXT,2900) ‘Add noise to pulse : True.'’
491 NOOFVARIABLEPAR=0 551 ELSE

492 DO 460 I1=1,LR 552 WRITE(JETTXT,2900) ‘Add noise to pulse : False.’
493 IF (.NOT.LOCKED(I1)) THEN 553 ENDIF

494 NOOFVARIABLEPAR=NOOFVARIABLEPAR+1 554 CALL HPPRINT(JX,JY,50,JETTXT)

495 ENDIF 555 JY=JY+DJY

496 460 CONTINUE 556

497 IF (NCH.NE.NOOFVARIABLEPAR) THEN 557 WRITE(JETTXT,3200) ‘Reduced chi-square ¢/ ,REDCHISQUARED
498 REDCHI SQUARED=REDCHISQUARED/(NCH-NOOFVARIABLEPAR) 558 CALL HPPRINT(JX,JY,50,JETTXT)

499 ENDIF 559 JY=JY+DJY

500 560

501 470 WRITE(*,*) ‘Plot on HP-Laserjet? (Y/*): ! 561 WRITECJETTXT,1300) /

502 READ(*,1300) SV 562 CALL HPPRINT(JX,JY,50,JETTXT)

503 IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN 563 JY=JY+DJY

504 CALL HPSTART(’L’) 564

505 CALL JETPLOT(Y,SIGMA,X,RESIDUE,NCH,F,THETAEST, 565 IF ((.NOT.LOCKED(1)).AND.ADDNOISE.AND.

506 f NOOFDECAYS,ERRORBAR) 566 f (.NOT.LOCKTOLINEARIZED).AND. ONEOVERFUEIGHT) THEN
507 JX=800 567 WRITE(JETTXT,3200) ’Stray-light intensity :

508 JXL=1119-JdX 568 f THETAEST(1),? +/- ! SQRT(ABS(GMATRIX(1 H»n
509 JYL=(13+NOOFDECAYS*2)*13 569 ELSEIF (LOCKED(1)) THEN

510 JY=719-dYL 570 WRITE(JETTXT,3200) ‘Stray-light intensity :/,

511 CALL HPBOX(JX,JY,dXL,JdYL) 571 f THETAEST(1),’ Locked’

512 JX=806 572 ELSEIF ((.NOT.LOCKED(1)).AND.

513 JY=719-16 573 f ((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.

514 DJY=-13 574 f (.NOT.ONEOVERFWEIGHT))) THEN

515 575 WRITE(JETTXT,3200) ‘Stray-light intensity :/,

516 IF (LOCKTOLINEARIZED) THEN 576 f THETAEST(1)

517 WRITE(JETTXT,2900) ‘G-matrix : linearized.’ 577 ENDIF

518 ELSE 578 CALL HPPRINT(JX,JY,50,JETTXT)

519 WRITECJETTXT,2900) ‘G-matrix : not linearized.’ 579 JY=JdY+DJY

520 ENDIF 580

521 CALL HPPRINT(JX,JY,50,JETTXT) 581 IF ((.NOT.LOCKED(2)).AND.ADDNOISE.AND.

522 JY=JY+DJY 582 f (.NOT.LOCKTOLINEARIZED).AND. ONEOVERFUEIGHT) THEN
523 583 WRITE(JETTXT,3200) ‘Pulse position

524 IF (ONEOVERFWEIGHT) THEN 584 f THETAEST(Z)/DX AN SQRT(ABS(GMATRIX(Z 2)))/DX
525 WRITE(JETTXT,2900) ‘Weight : 1/F.! 585 ELSEIF (LOCKED(2)) THEN

526 ELSE 586 WRITE(JETTXT,3200) ‘Puilse position s,

527 WRITE(JETTXT,2900) ‘Weight HE 587 f THETAEST(2)/DX,’ Locked’

528 ENDIF 588 ELSEIF ((.NOT.LOCKED(2)).AND.

529 CALL HPPRINT(JX,JY,50,JETTXT) 589 f ((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.

530 JY=JY+DJY 590 f (.NOT.ONEOVERFWEIGHT))) THEN

531 591 WRITE(JETTXT,3200) ‘Pulse position HUS

532 WRITE(JETTXT,2900) /Number of channels </ NCH 592 f THETAEST(2)/DX

533 CALL HPPRINT(JX,JY,50,JETTXT) 593 ENDIF

534 JY=JY+DJY 594 CALL HPPRINT(JX,JY,50,JETTXT)

535 595 JY=JY+DJY

536 WRITE(JETTXT,2900) /Number of iterations :/,NOOFITERATIONS 596

537 CALL HPPRINT(JX,JY,50,JETTXT) 597 DO 480 I=1,NOOFDECAYS
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490

-+

-+
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N

f
3500

IF ((.NOT.LOCKED(I+2)).AND.ADDNOISE.AND.

( .NOT.LOCKTOLINEARIZED) .AND .ONEOVERFWEIGHT) THEN
WRITE(JETTXT,3300) ‘Intensity, decay no /,I1,’ :/,
THETAEST(I+2) L Y A SQRT(ABS(GMATRIX(I+2 I+2)))

ELSEIF (LOCKED(I+2)) THEN

WRITECJETTXT,3300) ‘Intensity, decay no /,1,’ :/,
THETAEST(1+2),’ Locked’

ELSEIF ((.NOT.LOCKED(I+2)).AND.
((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.
(.NOT.ONEOVERFWEIGHT))) THEN

WRITE(JETTXT,3300) ’Intensity, decay no ’,I,’ :/,

THETAEST(1+2)
ENDIF
CALL HPPRINT(JX,JY,50,JETTXT)
JY=JY+DJY
CONTINUE

DO 490 I1=1,NOOFDECAYS
IF ((.NOT.LOCKED(I+2+NOOFDECAYS)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED).AND.ONEOVERFWEIGHT) THEN
WRITE(JETTXT,3300) ‘Decay rate, decay no /,I,7:/,
THETAEST(I+2+NO0FDECAYS) ! +/' .
SQRT(ABS(GMATRIX(I+2+NO0FDECAYS I+2+NO0FDECAYS)))
ELSEIF (LOCKED(I+2+NOOFDECAYS)) THEN
WRITE(JETTXT,3300) ’‘Decay rate, decay no ',I1,':/
THETAEST(I+2+NO0FDECAYS) ! Locked'
ELSEIF ((.NOT.LOCKED{I+2+NOOFDECAYS)).AND.
((.NOT .ADDNOISE).OR.LOCKTOLINEARIZED.OR.
(.NOT.ONEOVERFWEIGHT))) THEN
WRITE(JETTXT,3300) ‘Decay rate, decay no ’,I,/:/,
THETAEST (1+2+NOOFDECAYS)
ENDIF
CALL HPPRINT(JX,JY,50,JETTXT)
JY=JY+DJY
CONTINUE

IF ((.NOT.LOCKED(LR)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED).AND. ONEOVERFNEIGHT) THEN
WRITE(JETTXT,3200) ’Background
THETAEST(LR),’ +/- 1 SQRT(ABS(GMATRIX(LR LR)))
ELSEIF (LOCKED(LR)) THEN
WRITE(JETTXT,3200) ‘Background <!,
THETAEST(LR),’ Locked’

ELSEIF ((.NOT.LOCKED(LR)).AND.
((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.
(.NOT.ONEOVERFWEIGHT))) THEN

WRITE(JETTXT,3200) ‘Background HUS
THETAEST(LR)
ENDIF
CALL HPPRINT(JX,JY,50,JETTXT)

CALL GETTIMCHO,MI,SE,HN)

CALL GETDAT(YEAR,MONTH,DAY)

WRITE(JETTXT,3500)

'PCONEXP AP88, ', YEAR,’-',MONTH,’-/,DAY,’, ' HO,’:/ MI,’:’ SE
FORMAT(A, 14.4,5(A,12.2))

CALL HPTBOX(903.0,0.0,34,JETTXT)

CALL HPEJECT
GOTO 470
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3000
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WRITE(*,3000) ‘Run time
f

f
£

N Y

f

ENDIF
WRITE(*,2500)

IF (LOCKTOLINEARIZED) THEN
WRITE(*,2900) ‘G-matrix
ELSE
WRITE(*,2900) /G-matrix
ENDIF

: linearized.’

: not linearized.’

IF (ONEOVERFWEIGHT) THEN

WRITE(*,2900) ‘Weight : 1/F.7
ELSE

WRITE(*,2900) ‘Weight HI
ENDIF
WRITE(*,2900) ’Number of channels :/,6NCH

WRITE(*,2900) ’/Number of iterations:’, NOOFITERATIONS
FORMAT(/ /,A,14)

:!, INT(TIME/60.0),/:/,
TIME-60. 0*INT(TIME/6O 0)
FORMAT(! 7 ,A,13,A,F5.2)

WRITE(*,3100) ‘Pulse FWHM :! ,PULSEFWHM, ! ch.’
FORMAT(’ /,A,F8.2,A)
IF (ADDNOISETOPULSE) THEN
WRITE(*,2900) ‘Add noise to pulse
ELSE
WRITE(*,2900) ‘Add noise to pulse
ENDIF
WRITE(*,3200) ‘Reduced chi-square
FORMAT(’ ' ,A,F12.5,A,F9.4)

: True.’
: False.’

<’  REDCHISQUARED

WRITE(*,2500)

IF ((.NOT.LOCKED(1)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED).AND .ONEOVERFWEIGHT) THEN
WRITE(*,3200) ‘Stray-light intensity :/,
THETAEST(1),’ +/- /,SQRT(ABS(GMATRIX(1,1)))
ELSEIF (LOCKED(1)) THEN
WRITE(*,3200) ‘Stray-light intensity :/,

THETAEST(1),’ Locked’

ELSEIF ({.NOT.LOCKED(1)).AND.
((.NOT.ADDNOISE).OR.LOCKTOL INEARIZED.OR.
(.NOT.ONEOVERFWEIGHT))) THEN

WRITE(*,3200) ‘Stray-light intensity :/,
THETAEST(1)
ENDIF

IF ((.NOT.LOCKED(2)).AND.ADDNOISE.AND.
(.NOT.LOCKTOLINEARIZED).AND, ONEOVERFUEIGHT) THEN
WRITE(*,3200) ‘Pulse position

THETAEST(2)/DX, ! +/- ! SQRT(ABS(GMATRIX(Z 2)))/DX

ELSEIF (LOCKED(2)) THEN
WRITE(*,3200) ‘Pulse position HU
THETAEST(2)/DX, Locked’
ELSEIF ((.NOT.LOCKED(2)).AND.
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f ((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.

f (.NOT.ONEOVERFWEIGHT))) THEN
WRITE(*,3200) ‘Pulse position -

f THETAEST(2)/DX

ENDIF

DO 500 I=1,NOOFDECAYS
IF ((.NOT.LOCKED(1+2)).AND.ADDNOISE.AND.
f (.NOT.LOCKTOLINEARIZED) .AND .ONEOVERFWEIGHT) THEN
WRITE(*,3300) ’Intensity, decay no /,I,’ :',
f THETAEST(I+2) TN SQRT(ABS(GMATRIX(I+2 I+2)))
FORMAT(’ 7 ,A, I1 LALF12.5,A,F9.4)
ELSEIF (LOCKED(I+2)) THEN
WRITE(*,3300) ’Intensity, decay no /,1,’ :/,
THETAEST(I+2),' Locked’
ELSEIF ((.NOT.LOCKED(I+2)).AND.
((.NOT .ADDNOISE ) .OR.LOCKTOLINEARIZED.OR.
(.NOT.ONEOVERFWEIGHT))) THEN
WRITE(*,3300) ‘Intensity, decay no /,I1,/ :/,
THETAEST(I+2)

A A 4

ENDIF
CONTINUE

DO 510 1=1,NOOFDECAYS
IF ((.NOT.LOCKED(I+2+NOOFDECAYS)).AND.ADDNOISE.AND.
f (.NOT.LOCKTOLINEARIZED) .AND .ONEOVERFWEIGHT) THEN
WRITE(*,3300) ‘Decay rate, decay no /,1,’:/
f THETAEST(I+2+NO0FDECAYS) i +/‘ i
f SQRT(ABS(GMATRIX(I+2+NO0FDECAYS I+2+NO0FDECAYS)))
ELSEIF (LOCKED(I+2+NOOFDECAYS)) THEN
WRITE(*,3300) ‘Decay rate, decay no /,I,':’

f THETAEST(I+2+NO0FDECAYS) ! Locked’
ELSEIF ((.NOT.LOCKED(I+2+NOOFDECAYS)).AND.

f ((.NOT.ADDNOISE).OR.LOCKTOLINEARIZED.OR.

f (.NOT.ONEQVERFWEIGHT))) THEN

WRITE(*,3300) ’'Decay rate, decay no ,I,':/,
THETAEST (1+2+NOOFDECAYS)
ENDIF
CONTINUE

IF ((.NOT.LOCKED(LR)).AND.ADDNOISE.AND.
f (.NOT .LOCKTOLINEARIZED).AND. ONEOVERFNEIGHT) THEN
WRITE(*,3200) ‘Background
f THETAEST(LR),’ +/- ! SQRT(ABS(GMATRIX(LR LRY)»
ELSEIF (LOCKED(LR)) THEN
WRITE(*,3200) ’Background HUS

f THETAEST(LR),’ Locked’

ELSEIF ((.NOT.LOCKED(LR)).AND.

f ((.NOT ,ADDNOISE).OR.LOCKTOLINEARIZED.OR.

f (.NOT.ONEOVERFWEIGHT))) THEN
WRITE(*,3200) ‘Background HU

f THETAEST(LR)

ENDIF

WRITE(*,2500)

WRITE(*,*) ’New iteration? (Y/*):'

READ(*,1300) sV

IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
GOTO 160
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ENDIF

WRITE(*,3400) ’New calculation? (Y/*):/
FORMAT(/' /,A)
READ(*,1300) SV
IF (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN
GOTO 10
ELSE
STOP
ENDIF
END

REAL FUNCTION F(THETA,6M,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER N,L,MAXNOOFDECAYS

PARAMETER ( N=512 )
PARAMETER ( MAXNOOFDECAYS=3, L=2*MAXNOOFDECAYS+3 )

REAL P(1:N),PCONVE(1:N, 1:MAXNOOFDECAYS), THETA(1:*),DX
REAL X, SLASK1,SLASK2, SLX

INTEGER M, I,NCH,NCH2,NOOFDECAYS, IX1,IX2

COMMON /BLOCK1/ P,PCONVE

COMMON /BLOCKS/ NCH,NCH2,NOOFDECAYS,DX

SLX=X/DX+1.0
IX1=INT(SLX)
IX1=MINCIX1,NCH-1)
IX1=MAX(IX1,1)
1X2=1X1+1

SLX=MIN(SLX, FLOAT(NCH))
SLX=MAX(SLX,1.0)

SLASK1=THETA(1)*P(IX1)+THETA(2*M+3)

SLASK2=THETA(1)*P(I1X2)+THETA(2*M+3)

DO 10 I=1,M
SLASK1=SLASK1+THETA(1+2)*PCONVE(IX1,1)
SLASK2=SLASK2+THETA(I+2)*PCONVE(IX2,1)

CONTINUE

F=SLASK1+(SLASK2-SLASK1)*(SLX-1X1)

RETURN

END

REAL FUNCTION DFDTH(J,THETA,M,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)

INTEGER N,L,MAXNOOFDECAYS

PARAMETER ( N=512 )

PARAMETER ( MAXNOOFDECAYS=3, L=2*MAXNOOFDECAYS+3 )

REAL P(1:N),PPRIM(1:N),PCONVE(1:N,1:MAXNOOFDECAYS)
REAL THETA(1:*),DX,X,PCONVXE(1:N,1:MAXNOOFDECAYS)
REAL PPRIMCONVE(1:N, 1:MAXNOOFDECAYS), SLASK
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INTEGER  I,NCH,NCH2,J,NOOFDECAYS,M, IX

COMMON /BLOCK1/ P,PCONVE
COMMON /BLOCK2/ PCONVXE,PPRIM, PPRIMCONVE
COMMON /BLOCKS/ NCH,NCHZ2,NOOFDECAYS,DX

IX=NINT(X/DX+1.0)
IX=MIN(IX,NCH)
IX=MAX(IX,1)

IF (J.EQ.1) THEN
DFDTH=P(1X)

ELSEIF (J.EQ.2) THEN
SLASK=-THETA(1)*PPRIM(IX)
DO 10 1=1,M

SLASK=SLASK-THETA(1+2)*PPRIMCONVE(IX, 1)

CONTINUE
DFDTH=SLASK/DX

ELSEIF (J.GE.3.AND.J.LE.M+2) THEN
DFDTH=PCONVE(IX, J~2)

ELSEIF (J.GE.M+3.AND.J.LE.2*M+2) THEN
DFDTH=-THETA(J-MY*PCONVXE( IX, J-M-2)

ELSEIF (J.EQ.2*M+3) THEN
DFDTH=1.0

ENDIF

RETURN

END

REAL FUNCTION D2FDTH2(J,K,THETA,M,X)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)
INTEGER N, L,MAXNQOFDECAYS

PARAMETER ( N=512 )
PARAMETER ( MAXNOOFDECAYS=3, L=2*MAXNOOFDECAYS+3 )

REAL P(1:N),PPRIM(1:N),PBIS(1:N),X,SLASK

REAL PCONVE(1:N, 1:MAXNOOFDECAYS)

REAL PCONVXE(1:N, 1:MAXNOOFDECAYS)

REAL PCONVX2E(1:N, 1:MAXNOOFDECAYS)

REAL PPRIMCONVE(1:N, 1:MAXNOOFDECAYS)

REAL PPRIMCONVXE(1:N, 1:MAXNOOFDECAYS)

REAL PBISCONVE(1:N, 1:MAXNOOFDECAYS),DX, THETA(1:*)

INTEGER  I,NCH,NCH2,J,K,M,NOOFDECAYS, IX
LOGICAL  JGTK

COMMON /BLOCK1/ P,PCONVE

COMMON /BLOCK2/ PCONVXE,PPRIM,PPRIMCONVE

COMMON /BLOCK3/ PCONVX2E,PPRIMCONVXE,PBIS,PBISCONVE
COMMON /BLOCKS/ NCH,NCH2,NOOFDECAYS,DX

IX=NINT(X/DX+1.0)
IX=MINCIX,NCH)
IX=MAX(IX,1)
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JGTK=J.GT.K
IF (JGTK) THEN

D2FDTH2=0.0

IF (J.EQ.1) THEN
IF (K.EQ.2) THEN
D2FDTH2=-PPRIM(IX)/DX
ENDIF
ELSEIF (J.EQ.2) THEN
IF (K.EQ.2) THEN
SLASK=THETAC1)*PBIS(I1X)
DO 10 1=1,M
SLASK=SLASK+THETA(I+2)*PBISCONVE(CIX, 1)
CONTINUE
D2FDTH2=SLASK/{DX**2)
ELSEIF (K.GE.3.AND.K.LE.M+2) THEN
D2FDTH2=-PPRIMCONVE(IX,K-2)/DX
ELSEIF (K.GE.M+3.AND.K.LE.2*M+2) THEN
D2FDTH2=PPRIMCONVXE(IX,K~M-2)*THETA(K-M)/DX
ENDIF
ELSEIF (J.GE.3.AND.J.LE.M+2) THEN
IF (K.EQ.M+J) THEN
D2FDTH2=~PCONVXE(IX,J-2)
ENDIF
ELSEIF (J.GE.M+3_AND.J.LE.2*M+2) THEN
IF (K.EQ.J) THEN
D2FDTH2=THETA(J-M)*PCONVX2E(IX, J-M-2)
ENDIF
ENDIF

IF (JGTK) THEN
I=J
J=K
K=1

ENDIF

RETURN
END

SUBROUTINE CALCCONV(THETA,LOCKED,LINEARIZED)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)
INTEGER  N,NHALF,L,MAXNOOFDECAYS

PARAMETER ( N=512, NHALF=N/2 )
PARAMETER ( MAXNOOFDECAYS=3, L=2*MAXNOOFDECAYS+3 )

REAL PO(1:N),P(1:N),PPRIM(1:N),PBIS(1:N)
REAL PCONVE(1:N, 1:MAXNOOFDECAYS)

REAL PCONVXE(1:N, 1:MAXNOOFDECAYS)

REAL PCONVX2E(1:N,1:MAXNOOFDECAYS)

REAL PPRIMCONVE(1:N, 1:MAXNOOFDECAYS)
REAL PPRIMCONVXE(1:N,1:MAXNOOFDECAYS)

REAL PBISCONVE(1:N, 1:MAXNOOFDECAYS),DX, THETA(1:*)
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COMPLEX FTPO(1:N),SL1¢1:N),SL2¢1:N),W(1:NHALF)

INTEGER NCH,NCH2,XP ,NDIFF,NOOFDECAYS
INTEGER*2 1,J
LOGICAL LINEARIZED,LOCKED(1:*), INV

COMMON /BLOCK1/ P,PCONVE

COMMON /BLOCK2/ PCONVXE,PPRIM, PPRIMCONVE

COMMON /BLOCK3/ PCONVX2E,PPRIMCONVXE, PBIS,PBISCONVE
COMMON /BLOCK4/ PO,FTPO,SL1,SL2,W

COMMON /BLOCKS/ NCH,NCH2,NOOFDECAYS,DX

IF (.NOT.LOCKED(2)) THEN
IF (THETA(2).EQ.0.0) THEN
DO 10 I=1,NCH
P(1)=P0O(])
CONTINUE
ELSE
DO 20 I=1,NCH2
SL1(1)=FTPOCI)
CONT INUE
NDIFF=0

CALL MOVEDIFF(SL1,NCH2,THETA(2)/DX NDIFF)

INV=.TRUE.
CALL FFT(SL1,W,NCH2,INV)
DO 30 I1=1,NCH
P(1)=REAL(SL1(I))
CONTINUE
ENDIF
ENDIF

IF (.NOT.LOCKED(2)) THEN

DO 40 I=1,NCH2

SLTC1)=FTPOCI)
CONTINUE
NDIFF=1
CALL MOVEDIFF(SL1,NCH2, THETA(2)/DX,NDIFF)
INV=. TRUE.
CALL FFT(SL1,W,NCH2, INV)
DO 50 I=1,NCH

PPRIM(I )=REAL(SL1(1))
CONTINUE
IF (.NOT.LINEARIZED) THEN

DO 60 1=1,NCH2

SL1(¢1)=FTPO(I)
CONTINUE
NDIFF=2

CALL MOVEDIFF(SL1,NCH2,THETA(2)/DX,NDIFF)

INV=_TRUE.
CALL FFT(SL1,W,NCH2,INV)
DO 70 1=1,NCH
PBIS(I)=REAL(SL1(I))
CONTINUE
ENDIF
ENDIF

DO 80 1=1,NCH2
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SL1(I)=FTPO(I)
CONT INUE
NDIFF=0
CALL MOVEDIFF(SL1,NCH2, THETA(2)/DX,NDIFF)

DO 150 J=1,NOOFDECAYS
XP=0
CALL CALCFEXP(THETA(NOOFDECAYS+J+2),XP)
DO 90 I=1,NCH2
SL2(1)=SL1C1)*SL2(1)
CONTINUE
INV=.TRUE.
CALL FFT(SL2,W,NCH2, INV)
DO 100 I=1,NCH
PCONVE(T, J)=REAL(SL2(1))
CONTINUE
IF (.qOT.LOCKED(NOOFDECAYS+J+2)) THEN
XP=
CALL CALCFEXP(THETA(NOGFDECAYS+J+2),XP)
DO 110 I=1,NCH2
SL2(1)=SL1¢1)*sL2(1)
CONTINUE
INV=.TRUE.
CALL FFT(SL2,W,NCH2, INV)
DO 120 I=1,NCH
PCONVXE(T , J)=REAL(SL2(1))
CONTINUE
IF (.NOT.LINEARIZED) THEN
XP=2

CALL CALCFEXP(THETA(NOOFDECAYS+J+2),XP)

DO 130 I=1,NCH2
SL2¢1)=SL1(1)*SL2(1)
CONTINUE
INV=.TRUE.
CALL FFT(SL2,W,NCHZ, INV)
DO 140 I1=1,NCH
PCONVX2E(I, J)=REAL(SL2(I))
CONTINUE
ENDIF
ENDIF
CONTINUE

IF (.NOT.LOCKED(2)) THEN
DO 160 I=1,NCH2
SL1(I)=FTPO(I)
CONTINUE
NDIFF=1
CALL MOVEDIFF(SL1,NCH2, THETA(2)/DX ,NDIFF)

DO 210 J=1,NOOFDECAYS

XP=0

CALL CALCFEXP(THETA(NOOFDECAYS+J+2),XP)

DO 170 I=1,NCH2
SL2(1)=SL1¢1)*sL2(1)

CONTINUE

INV=.TRUE.

CALL FFT(SL2,W,NCH2,INV)

DO 180 I=1,NCH
PPRIMCONVE (T, J)=REAL(SL2(1))

CONTINUE



1078 IF ((.NOT.LINEARIZED).AND.{.NOT.LOCKED(NOOFDECAYS+J+2))) THEN 1138 DO 20 K=NHALF-1,6NHALF

1079 Xp=1 1139 A(K)=A(K)*CEXP(CMPLX(0.0,PHSTEP*K))
1080 CALL CALCFEXP(THETA(NOOFDECAYS+J+2),XP) 1140 20 CONTINUE

1081 DO 190 I1=1,NCH2 1141 ENDIF

1082 SL2¢T1)=SL1CI)*sL2(1) 1142

1083 190 CONTINUE 1143 IF (NDIFF.GT.0) THEN

1084 INV=.TRUE. 1144 PHSTEP=TWOPI/N

1085 CALL FFT(SL2,W,NCH2,INV) 1145 MAXN=MIN(10,N/4+2)

1086 DO 200 I=1,NCH 1146

1087 PPRIMCONVXE(1, J)=REAL(SL2(I)) 1147 A(0)=CMPLX(0.0,0.0)

1088 200 CONTINUE 1148 DO 30 K=1,MAXN

1089 ENDIF 1149 SL2=PHSTEP*K

1090 210 CONTINUE 1150 A(K)=A(K)*CMPLX(0.0,SL2)**NDIFF

1091 ENDIF 1151 A(N-K)=A(N-K)*CMPLX(0.0,-SL2)**NDIFF
1092 1152 30 CONTINUE

1093 IF ((.NOT.LINEARIZED).AND.(.NOT.LOCKED(2))) THEN 1153 SL1=CMPLX(0.0,PHSTEP*(MAXN+1) )**NDIFF
1094 DO 220 1=1,NCH2 1154 DO 40 K=MAXN+1 NHALF

1095 SL1(I)=FTPO(I) 1155 ACK)=ACK)*SL1

1096 220 CONTINUE 1156 40 CONTINUE

1097 NDIFF=2 1157 SL1=CMPLX(0.0, -PHSTEP*(MAXN+1) )**NDI FF
1098 CALL MOVEDIFF(SL1,NCH2,THETA(2)/DX NDIFF) 1158 DO 50 K=NHALF+1,N-MAXN-1

1099 1159 ACK)=A(K)*SL1

1100 DO 250 J=1,NOOFDECAYS 1160 50 CONTINUE

1101 XP=0 1161 ENDIF

1102 CALL CALCFEXP(THETA(NOOFDECAYS+J+2) ,XP) 1162

1103 DO 230 I=1,NCH2 1163 RETURN

1104 SL2(1)=SL1C1)*SL2(1) 1164 END

1105 230 CONTINUE 1165

1106 INV=_TRUE. 1166 SUBROUT INE CALCFEXP(THETA,XP)

1107 CALL FFT(SL2,W,NCH2,INV) 1167 C Anders Persson, 1988

1108 DO 240 I=1,NCH 1168

1109 PBISCONVE(I, J)=REAL(SL2(I)) 1169 IMPLICIT  LOGICAL (A-2)

1110 240 CONT INUE 1170 INTEGER N,NHALF

1111 250 CONTINUE 1171 PARAMETER ¢ N=512, NHALF=N/2 )

1112 ENDIF . 1172 REAL PO(1:N),DX,THETA

1113 1173 REAL SL1,SL2,SL3,SL4,SL5,SL6,SL7,SL8,SL10,SL11
1114 RETURN 174 COMPLEX FTPOC1:N),S1¢1:N),S2(1:N),W(1:NHALF),Z,SL9,SL12
1115 END 1175 INTEGER NCH,NCHHALF ,NCHP2,NOOFDECAYS,XP,NCH2
116 1176 INTEGER*2 I

1117 SUBROUTINE MOVEDIFF(A,N,DC,NDIFF) 177

1118 C Anders Persson, 1988 1178 COMMON /BLOCK4/ PO,FTPO,S1,82,W

1119 1179 COMMON /BLOCKS/ NCH,NCHZ2,NOOFDECAYS,DX
1120 IMPLICIT LOGICAL (A-2) 1180

1121 INTEGER N,NDIFF 1181 SL1=-DX*THETA

1122 INTEGER*2 K,NHALF,MAXN 1182 SL2=-2.0%*3, 141592654 /NCH2

1123 COMPLEX A€0:*),SL1,SL3 1183 SL3=EXP(SL1)

1124 REAL DC,PHSTEP, TWOPI,SL2 1184 SL&=SL3**NCH2

1125 PARAMETER ( TWOPI=6.283185308 ) 1185 SL5=1.0-SL4

1126 LOGICAL INV 1186 SL6=DX**2

1127 1187 SL7=NCH2**2

1128 NHALF=N/2 1188 SL8=(NCH2-1)**2

1129 IF (DC.NE.0.0) THEN 1189 SL10=NCH2

1130 SL1=CEXP(CMPLX(0.0, TWOPI*(0.5*DC-DC/N))) 1190 SL11=NCH2-1

1131 PHSTEP=-TWOPI*DC/N 1191 NCHP2=NCH2+2

1132 DO 10 K=0,NHALF-2 1192 NCHHALF=NCH2/2

1133 SL2=PHSTEP*K 1193

1134 SL3=CMPLX(COS(SL2),SIN(SL2)) 1194 IF (XP.EQ.O0) THEN

1135 A(K)=A(K)*SL3 1195 DO 10 I=1,NCHHALF

1136 A(K+NHALF+1)=A(K+NHALF+1)*SL1*SL3 1196 Z=SL3*W( 1)

1137 10 CONTINUE 197 $2(1)=SL5/(1.0-2)
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CONT INUE
Z=SL3*CMPLX(-1.0,0.0)
S2(NCHHALF+1)=SL5/(1.0-2)
DO 20 I=NCH2,NCHHALF,-1
S2(1)=CONJG(S2(NCHP2-1))
CONT INUE
ELSEIF (XP.EQ.1) THEN
DO 30 I=1,NCHHALF
Z=SL3*W(1)
SL9=1.0-2
S2(1)=DX*(Z-SL4*(SL10-SL11%Z))/(SL9**2)
CONTINUE
Z=SL3*CMPLX(-1.0,0.0)
SL9=1.0-2
S2(NCHHALF+1)=DX*(Z-SL4*(SL10-SL11%2) )/ (SLO**2)
DO 40 1=NCH2,NCHHALF, -1
S2(1)=CONJG(S2(NCHP2-1))
CONT INUE
ELSEIF (XP.EQ.2) THEN
DO 50 I=1,NCHHALF
Z=SL3*W(1)
SL9=1.0-2
SL12=Z+Z*2+SL4* (2.0%Z+(SLB*Z-SL7)*SL9)
S2(1)=SL6*SL12/ (SL9**3)
CONTINUE
Z=SL3*CMPLX(-1.0,0.0)
SL9=1.0-2
SL12=Z+Z*Z+SL4* (2,0%Z+(SLB*Z-SL7)*SL9)
S2(NCHHALF+1)=SL6*SL12/ (SL9**3)
DO 60 I=NCH2,NCHHALF,-1
S2(1)=CONJG(S2(NCHP2-1))
CONTINUE
ENDIF

RETURN
END



TESTMD

Programmet testar rutinen MOVEDIFF, anvidnd i1 programmet PCONEXP for
att translatera och derivera laserpulsen. MOVEDIFF anvdnder reglerna
for derivation och translation i transformplanet for att ber@kna dessa

[8,91:

Originalfunktion Fouriertransform
f(t) F(w)
f(t-a) exp(—-iaw) - -F(w)
£7(t) iwF(w)

Dessutom anvander rutinen symmetriegenskaper hos den diskreta
Fouriertransformen fér att minimera raknearbetet. Programmet ber&knar
vektorn fo6r den flyttade pulsen och vektorerna for fdrsta och

andraderivatan.

Utskrift fran testkdrning av programmet TESTMD:

TESTMD. RUN

MOVE PULSE (CH) : 30

NCH (16..1024, 2**K) : 258
TIME FOR MOVE : 0.28 s.

TIME FOR MOVE+1-DIFF : 0.3S s.
TIME FOR MOVE+2-DIFF : 0.38 s.

F1: PLOT
F2: NEW CALC.
F3: STOP

<F1>, <Printscreen>

<F3>

-~ 122 --



IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: TESTMD.FOR Options: /LBZ

1 PROGRAM TESTMD

2¢C Anders Persson, 1988

3

4 INTEGER N,NHALF ,NCH,NCHHALF ,NCHP2,NDIFF

5 PARAMETER ( N=1024, NHALF=N/2 )

6 REAL PL1(1:N),PL2(1:N),PL3(1:N),PL4(1:N)
7 REAL DX,RP1(1:2),RP2(1:2),RP3(1:2),RP4(1:N)
8 REAL THETA, TIME, FWHM

9 COMPLEX S1(1:N),S2(1:N),S3(1:N),S4(1:N)

10 COMPLEX W(1:NHALF),SLASK,2,SL9

1 INTEGER*2 ANS,KBDCHK,KBDINC,PAR(1:9),HO,MI,SE,HN, 1
12 LOGICAL INV

13

141 PAR(1)=0

15 PAR(2)=175

16 PAR(3)=350

17 PAR(4)=170

18 PAR(5)=1

19 PAR(6)=0

20 PAR(7)=1

21 PAR(8)=0
22 PAR(9)=1

23

24 2 WRITE(*,*) /MOVE PULSE (CH):’

25 READ(*,* ERR=2) THETA

26

27 3 WRITE(*,*) 'NCH (16..1024, 2**K):'

28 READ(*,*,ERR=3) NCH

29 IF (NCH.LT.16.0R.NCH.GT.1024) THEN
30 GOTO 3
31 ENDIF

32 IF (NCH.NE.16.AND.NCH.NE.32.AND.NCH.NE.64 .AND.NCH.NE.128.AND.
33 f NCH.NE.256.AND.NCH.NE.512.AND _NCH.NE.1024) THEN
34 GOTO 3

35 ENDIF

36

37 NCHHALF=NCH/2
38 FWHM=NCH/20+1
39 FWHM=LOG(16.0)/FWHM**2

40

41 DO 10 I=1,NCH

42 S1¢I)=CMPLX(EXP(-MIN(FWHM*(1~-NCH/7.0)**2,85.0)),0.0)
43 $1(1)=1000.0*S1(1)

44 S1¢1)=S1(1)+NORMAL(0.0,10.0)

45 $2(1)=s1(1)

46 10 CONTINUE

47

48 CALL CALCW(W,6NCH)

49 INV=,FALSE.

5? CALL FFT(S2,W,NCH,INV)

5

52 DO 20 1=1,NCH

53 $3(1)=s82(1)

54 S4(1)=S2(1)

55 20 CONTINUE

56

57 NDIFF=0

08/17/88 20:24:35
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CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600.0+MI*60.0+SE+HN*0.01

CALL MOVEDIFF(S2,NCH,THETA,NDIFF)

CALL GETTIM(HO,MI,SE, HN)
TIME=HO*3600.0+M]*60.0+SE+HN*0,01-TIME

WRITE(*,999) 'TIME FOR MOVE:’,TIME
FORMAT(' ',A,F8.2)

PAUSE

INV=.TRUE.

CALL FFT(S2,W,NCH,INV)

NDIFF=1
CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600.0+M1*60., 0+SE+HN*0 .01

CALL MOVEDIFF(S3,NCH,THETA,NDIFF)

CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600. 0+MI*60 . 0+SE+HN*0,01-TIME
WRITE(*,999) 'TIME FOR MOVE+1-DIFF:’,TIME
PAUSE

INV=.TRUE.

CALL FFT(S3,W,NCH, INV)

NDIFF=2
CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600. 0+MI*60.0+SE+HN*0. 01

CALL MOVEDIFF(S4,NCH, THETA,NDIFF)

CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600.0+MI*60.0+SE+HN*0,01-TIME
WRITE(*,999) 'TIME FOR MOVE+2-DIFF:’,TIME
PAUSE

INV=.TRUE.

CALL FFT(S4,W,NCH,INV)

CALL GMODE
CALL TMODE

WRITE(*,1000)
FORMAT(////
£110,7F1: PLOT '/
£710, /F2: NEW CALC.?/
£710, /F3: STOP’)

ANS=KBDINC()
ANS=ANS-1058

IF (ANS.EQ.1) THEN
RP1(1)=REAL(S1(1
RP1(1)=REAL(S1(1
RP2(1)=REAL(S2(1
RP2(1)=REAL(S2(1
RP3(1)=REAL(S3(1
RP3(1)=REAL(S3(}

))
))
))
))
))
))
RP4(1)=REAL(S4(1))
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90

100

RP4(1)=REAL(S4(1))

DO 90 1=1,NCH
PL1(1)=REAL(S1(I))
PL2(1)=REAL(S2¢I))
PL3(1)=REAL(S3(I))
PL4CI)=REAL(S4(I))

RP1¢1)=MAX(RP1(1),PL1(1))
RP1(2)=MIN(RP1(2),PL1(1))
RP2(1)=MAX(RP2(1),PL2¢1))
RP2(2)=MIN(RP2(2),PL2(1))
RP3(1)=MAX(RP3(1),PL3(1))
RP3(2)=MIN(RP3(2),PL3(1))
RP4(1)=MAX(RP4(1),PL4(1))
RP4(2)=MIN(RP4(2),PL4(T))

CONTINUE

PAR(8)=0

PAR(1)=0

PAR(2)=175

CALL GMODE

CALL PVEC(PL1,NCH,PAR,RP1)

PAR(8)=1

PAR(2)=0

CALL PVEC(PL2,NCH,PAR,RP2)

PAR(1)=355

PAR(2)=175

CALL PVEC(PL3,NCH,PAR,RP3)

PAR(2)=0

CALL PVEC(PL4,NCH,PAR,RP4)

ANS=KBDCHK()

IF (ANS.EQ.0) THEN
GOTO 100

ENDIF

ANS=KBDINC()

GOTO 70

ELSEIF (ANS.EQ.2) THEN

GOTO 1

ELSEIF (ANS.EQ.3) THEN

STOP

ENDIF

GOTO 80
END

SUBROUTINE MOVEDIFF(A,N,DC,NDIFF)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)

INTEGER  N,NDIFF

INTEGER*2  K,NHALF,MAXN

COMPLEX  A(0:*),SL1,SL3

REAL DC,PHSTEP, TWOPI,SL2
PARAMETER ( TWOPI=6.283185308 )
LOGICAL  INV

NHALF=N/2
IF (DC.NE.0.0) THEN

SL1=CEXP(CMPLX(0.0,TWOPI*(0.5*DC-DC/N)))
PHSTEP=-TWOPI*DC/N

178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
2N
212
213
214
215

20

30

40

50

DO 10 K=0,NHALF-2
SL2=PHSTEP*K
SL3=CMPLX(COS(SL2),SIN(SL2))
A(K)=A(K)*SL3
ACK+NHALF+1)=A(K+NHALF+1)*SL1*SL3
CONTINUE

DO 20 K=NHALF-1,NHALF
A(K)=A(K)*CEXP(CMPLX(0.0,PHSTEP*K))
CONTINUE
ENDIF

IF (NDIFF.GT.0) THEN
PHSTEP=TWOPI/N
MAXN=MINC10,N/4+2)

AC0)=CMPLX(0.0,0.0)
DO 30 K=1,MAXN
SL2=PHSTEP*K
ACKI=A(K)*CMPLX(0.0, SL2)**NDI FF
A(N-K)=A(N-K)*CMPLX (0.0, -SL2)**NDIFF
CONTINUE

SL1=CMPLX(0.0,PHSTEP*(MAXN+1))**NDIFF
DO 40 K=MAXN+1,NHALF

A(K)=A(K)*SL1
CONTINUE

SL1=CMPLX(0.0, -PHSTEP*(MAXN+1) )**NDIFF
DO 50 K=NHALF+1,N-MAXN-1

A(KY=A(K)*SL1
CONTINUE

ENDIF

RETURN
END



TFEXP

Programmet testar rutinen CALCFEXP anvdnd i PCONEXP-programmet for att
berdkna den diskreta Fouriertransformen av exponentialer fran de
analytiska uttrycken. Exekveringstiden j&mférs med tiden for en
Fouriertransform. Figurerna fran testexekveringen #r skirmdumpar fran
en test med 1024 kanaler. Vanstra delen av bilderna &r real och
imaginirdelen beraknade med hjdlp av FFT-rutinen och till hoger
dterfinns samma kurvor berdknade med CALCFEXP-rutinen. Rutinen

anvidnder sig av foljande samband for att berdkna Fouriertransformerna:

Den diskreta fouriertransformen (DFT) f6r exp(-6-Dx-k) &ar [8].

n-1
DFT(exp(-8-Dx-k)) = Z exp(-0-Dx-k)-exp(-i2n-gq-k/n) (111)
k=0

sétt exp(-6-Dx-i2n-gq/n)=z =

_ k _1-z
DFT(exp(-8-Dx-k)) = Zz = 1= (112)
k=0
1-n-z" " t+(n-1) - 2™
DFT(k-exp(-6+Dx-k)) =-++ = z- : =
(1-2)

__d (1-2"

=z 62[1—2 ] (113)

d d 1-2"
DFT(k?-exp(-6-Dx-k)) = 2'52[2'62[1—2 ]} (114)

b d 1P(1-2"

DFT(kP-exp(-6-Dx-k)) = [z-ag] [1_2 ] (115)

( operatorn: z-(d/dz) opererar p ganger pa uttrycket: (1-z")/(1-z) )

Utskrift fran testkérning av programmet TFEXP:

THETA (GT O, LT 1000) : 200

NCH (16..1024, 2**K) : 1024
TIME FOR FFT : 9.94
TIME FOR CALCULATING FFT EXP : 0.55

TIME FOR CALCULATING FFT X*EXP : 0.93
TIME FOR CALCULATING FFT X2*EXP : 1.37

nununaon

F1: PLOT EXP

F2: PLOT X*EXP
F3: PLOT X**2*EXP
F4: NEW CALC.

F5: STOP

-- 125 --
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IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: TFEXP.FOR Options: /LBZ 08/17/88 20:25:24

1 PROGRAM TFEXP

2C Anders Persson, 1988

3

4 INTEGER  N,NHALF,NCH,NCHHALF,NCHP2,NCH2 ,NOOFDECAYS
5 PARAMETER ( N=1024, NHALF=N/2 )

6 REAL PL1(1:N),PL2(1:N),PL3(1:N),PL4(T:N)

7 REAL DX,RPRE(1:2),RPIM(1:2),THETA, TIME

8 COMPLEX S1¢(1:N),S2¢1:N),S3(1:N)

9 COMPLEX  S4(1:N),S5(1:N),S6(1:N)

10 COMPLEX W(1:NHALF)

1 INTEGER*2 ANS,KBDCHK,KBDINC,PAR(1:9),HO,MI,SE,HN,I
12 LOGICAL INV

}z COMMON /BLOCK5/ NCH,NCH2,NOOFDECAYS,DX,W

151 PAR(1)=0

16 PAR(2)=175

17 PAR(3)=350

18 PAR(4)=170

19 PAR(5)=1

20 PAR(6)=0
21 PAR(7)=1

22 PAR(8)=0
23 PAR(9)=1

24

25 2 WRITE(*,*) /THETA (GT 0, LT 1000):/

26 READ(*,*,ERR=2) THETA

27 IF (THETA.LE.0.0.0R.THETA.GT.1000.0) THEN

28 GOTO 2

29 ENDIF
30
313 WRITE(*,*) /NCH €16..1024, 2**K):!
32 READ(*,* ,ERR=3) NCH
33 IF (NCH.LT.16.0R.NCH.GT.1024) THEN
34 GOTO 3
35 ENDIF
36 IF (NCH.NE.16.AND .NCH.NE.32.AND .NCH.NE.64 .AND _.NCH.NE.128.AND.
37 f NCH.NE.256 .AND.NCH.NE.512.AND .NCH.NE. 1024) THEN
38 GOTO 3
39 ENDIF
40
41 NCHHALF=NCH/2
42 NCH2=NCH
43
44 DX=1.0/(NCH-1)
45 DO 10 I=1,NCH
46 S1¢I)=CMPLX(EXP(-MIN(THETA*(1-1)*DX,85.0)),0.0)
47 10 CONTINUE
48
49 DO 20 I=1,NCH
50 S2¢1)=S1¢I1)*(I-1)*DX
51 20 CONTINUE
52
53 DO 30 I=1,NCH

54 S3(I)=S1(I)*((I-1)*DX)**2
gg 30 CONTINUE
57 CALL CALCW(W,6NCH)

999

70

1000

80

INV=,FALSE.
CALL FFT(S1,W,NCH, INV)
CALL FFT(S2,W,NCH, INV)

CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600. 0+MI1*60 . 0+SE+HN*0.01

CALL FFT(S3,W,NCH, INV)

CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600.0+MI*60, 0+SE+HN*0.01-TIME
WRITE(*,999) TIME FOR FFT:’,TIME
FORMAT( ,A,F8.2)

PAUSE

CALL GETTIM(HO,MI,SE, HN)
TIME=HO*3600, 0+MI*60, 0+SE+HN*0,01

CALL CALCFEXP(S4,THETA,O0)

CALL GETTIMCHO,MI,SE,HN)
TIME=HO*3600.0+MI*60.0+SE+HN*0,01-TIME
WRITE(*,999) ’'TIME FOR CALCULATING FFT EXP:’,TIME
PAUSE

CALL GETTIM(HO,MI,SE, HN)
TIME=HO*3600.0+M1*60.0+SE+HN*0.01

CALL CALCFEXP(S5,THETA,1)

CALL GETTIM(HO,MI,SE, HN)
TIME=HO*3600.0+M1*60.0+SE+HN*0.01-TIME

WRITE(*,999) 'TIME FOR CALCULATING FFT X*EXP:’,TIME
PAUSE

CALL GETTIMCHO,MI,SE,HN)
TIME=HO*3600.0+MI*60 . 0+SE+HN*0.01

CALL CALCFEXP(S6,THETA,2)

CALL GETTIM(HO,MI,SE,HN)
TIME=HO*3600.0+M1*60.0+SE+HN*0.01-TIME

WRITE(*,999) fTIME FOR CALCULATING FFT X2*EXP:’,TIME
PAUSE

CALL GMODE
CALL TMODE

WRITE(*,1000)
FORMAT(////
£710,/F1: PLOT EXP'/
£710, /F2: PLOT X*EXP'/
£110,7F3: PLOT X**2*EXP!/
£T10,7Fh: NEW CALC.’/
£T10,F5: STOP/)

ANS=KBDINC()
ANS=ANS-1058

IF (ANS.EQ.1) THEN
RPRE(1)=REAL(S1(1))
RPIM(1)=AIMAG(S1(1))
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118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172

174
175
176
177

90

100

RPRE(2)=REAL(S1(1))
RPIM(2)=AIMAG(S1(1))

DO 90 I=1,NCH
IF (1.GT.NCHHALF) THEN
PL1¢T)=REAL(S1(I-NCHHALF))

PL2(1)=ATMAG(S1(I-NCHHALF))

PL3(I1)=REAL(S4(1-NCHHALF))

PL&(T)=ATMAG(S4(]I-NCHHALF))

ELSE
PL1(I)=REAL(ST(NCHHALF+1))

PL2(1)=ATMAG(ST1(NCHHALF+I1))

PL3(1)=REAL(S4(NCHHALF+I))

PL&(T)=AIMAG(S4(NCHHALF+1))

ENDIF
RPRE(1)=MAX(RPRE(1),PL1(I1))
RPRE(2)=MIN(RPRE(2),PL1(1))
RPIM(1)=MAX(RPIM(1),PL2(1))
RPIM(2)=MIN(RPIM(2),PL2(I1))

CONTINUE

PAR(8)=0

PAR(1)=0

PAR(2)=175

CALL GMODE

CALL PVEC(PL1,NCH,PAR,RPRE)

PAR(8)=1

PAR(2)=0

CALL PVEC(PL2,NCH,PAR,RPIM)

PAR(1)=355

PAR(2)=175

CALL PVEC(PL3,NCH,PAR,RPRE)

PAR(2)=0

CALL PVEC(PL4,NCH,PAR,RPIM)

ANS=KBDCHK()

IF (ANS.EQ.0) THEN
GOTO 100

ENDIF

ANS=KBDINC()

GOTO 70

ELSEIF (ANS.EQ.2) THEN

RPRE(1)=REAL(S2(1))
RPIM(1)=AIMAG(S2(1))
RPRE(2)=REAL(S2(1))
RPIM(2)=AIMAG(S2(1))

DO 110 I=1,NCH
IF (1.GT.NCHHALF) THEN
PL1¢I)=REAL(S2(I~NCHHALF))

PL2(1)=ATMAG(S2(I-NCHHALF))

PL3(1)=REAL(SS5(I-NCHHALF))

PL&4(T)=ATMAG(S5(I-NCHHALF))

ELSE
PL1(I)=REAL(S2(NCHHALF+I))

PL2(1)=AIMAG(S2(NCHHALF+1))

PL3(1)=REAL(SS(NCHHALF+I))

PL4(T)=ATMAG(S5(NCHHALF+1))

ENDIF

RPRE(1)=MAX(RPRE(1),PL1(1))
RPRE(2)=MIN(RPRE(2),PL1(I))

178
179
180 110
181
182
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184
185
186
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188
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207
208
209
210
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227
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RPIM(1)=MAX(RPIM(1),PL2(1))
RPIM(2)=MIN(RPIM(2),PL2(1))
CONTINUE
PAR(8)=0
PAR(1)=0
PAR(2)=175
CALL GMODE
CALL PVEC(PL1,NCH,PAR,RPRE)
PAR(8)=1
PAR(2)=0
CALL PVEC(PL2,NCH,PAR,RPIM)
PAR(1)=355
PAR(2)=175
CALL PVEC(PL3,NCH,PAR,RPRE)
PAR(2)=0
CALL PVEC(PL4,NCH,PAR,RPIM)
ANS=KBDCHK()
IF (ANS.EQ.0) THEN
GOTO 120
ENDIF
ANS=KBDINC()
GOTO 70

ELSEIF (ANS.EQ.3) THEN

RPRE(1)=REAL(S3(1))
RPIM(1)=AIMAG(S3(1))
RPRE(2)=REAL(S3(1))
RPIM(2)=AIMAG(S3(1))

DO 130 I=1,NCH

IF (I.GT.NCHHALF) THEN
PL1(I)=REAL(S3(I-NCHHALF))
PL2(I)=AIMAG(S3(I-NCHHALF))
PL3(I)=REAL(S6(T1-NCHHALF))
PL4CT)=ATMAG(S6(I-NCHHALF))

ELSE
PL1(I)=REAL(S3(NCHHALF+I1))
PL2(I)=AIMAG(S3(NCHHALF+I))
PL3(I)=REAL(S6(NCHHALF+1))
PL4(T)=ATMAG(S6(NCHHALF+1))

ENDIF

RPRE(1)=MAX(RPRE(1),PL1(1))
RPRE(2)=MIN(RPRE(2),PL1(1))
RPIM(1)=MAX(RPIM(1),PL2(1))
RPIM(2)=MIN(RPIM(2),PL2(1))

CONTINUE

PAR(8)=0

PAR(1)=0

PAR(2)=175

CALL GMODE

CALL PVEC(PL1,NCH,PAR,RPRE)

PAR(8)=1

PAR(2)=0

CALL PVEC(PL2,NCH,PAR,RPIM)

PAR(1)=355

PAR(2)=175

CALL PVEC(PL3,NCH,PAR,RPRE)

PAR(2)=0

CALL PVEC(PL4,NCH,PAR,RPIM)

ANS=KBDCHK( )
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IF (ANS.EQ.0) THEN
GOTO 140

ENDIF
ANS=KBDINC()
GOTO 70

ELSEIF (ANS.EQ.4) THEN
GOTO 1

ELSEIF (ANS.EQ.5) THEN
STOP

ENDIF

GOTO 80
END

SUBROUTINE CALCFEXP(A,THETA,XP)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)

INTEGER  N,NHALF,NCH,NCHHALF ,NCHP2,NCH2,NOOFDECAYS, XP

PARAMETER ( N=1024, NHALF=N/2 )

REAL DX, THETA,SL1,SL2,SL3,SL4,SL5,SL6,5L7,5L8,SL10,SL11

COMPLEX  A(1:*),W(1:NHALF),Z,SL9,SL12
INTEGER*2 |

COMMON /BLOCK5/ NCH,NCH2,NOOFDECAYS,DX,W

SL1=-DX*THETA
SL2=-2.0%3.141592654/NCH2
SL3=EXP(SL1)
SL4=SL3%**NCH2
SL5=1.0-SL4
SL6=DX**2
SL7=NCH2**2
SL8=(NCH2-1)**2
SL10=NCH2
SL11=NCH2-1
NCHP2=NCH2+2
NCHHALF=NCH2/2

IF (XP.EQ.0) THEN
DO 10 I=1,NCHHALF
Z=SL3*W(1)
A(1)=SL5/(1.0-2)
CONTINUE

Z=SL3*CMPLX(-1.0,0.0)
A(NCHHALF+1)=SL5/(1.0-2)
DO 20 I=NCH2,NCHHALF,-1

A(1)=CONJG(ACNCHP2-1))
CONT INUE

ELSEIF (XP.EQ.1) THEN
DO 30 I=1,NCHHALF
Z=SL3*W(1)
SL9=1.0-2
ACT)=DX*(Z-SL4*(SL10-SL11*Z)) /(SLY**2)
CONTINUE

Z=SL3*CMPLX(-1.0,0.0)
SL9=1.0-2

A(NCHHALF+1)=DX*(Z-SL4*(SL10-SL11*Z))/(SL9**2)

DO 40 I=NCHZ2,NCHHALF,-1
A(I)=CONJGCA(NCHP2-1))
CONTINUE

ELSEIF (XP.EQ.2) THEN
DO 50 I=1,NCHHALF
Z2=SL3*W(I)
SL9=1.0-2
SL12=2+Z*Z+SL4*(2.0%2+(SL8*Z~SL7)*SLY)
A(1)=SL6*SL12/(SL9**3)
CONTINUE

Z=SL3*CMPLX(-1.0,0.0)

SL9=1.0-2
SL12=Z+2*2+S14*(2.0%2+(SL8*Z-SL7)*SLD)
ACNCHHALF+1)=SL6*SL12/(SL9**3)

DO 60 I=NCH2,NCHHALF,-1
A(I)=CONJGCA(NCHP2-1))
CONTINUE
ENDIF

RETURN
END



Hjalprutiner:
PVEC
Rutinen PVEC anvénds av TESTMD och TFEXP programmen for att rita en

kurva pa skidrmen.

CALCW
Rutinen ber&@knar en tabell Over de exponentialtermer som behSvs vid

berakning av Fouriertransformen [8].

FFT
Rutinen berdknar Fouriertransformen av en komplex vektor ( eller den

inversa Fouriertransformen).[8]

RANF
Rutinen ger ett rektangelfordelat pseudoslumptal 1 intervallet

0..1. [11]
NORMAL

Rutinen ger ett approximativt normalfdrdelat slumptal med medelvirde M

och standardavvikelse SIGMA. [10, sid. 262].

-- 130 --



1BM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: PVEC.FOR

W20V NOWVMHWN =

IOy

Options: /LBZ 08/02/88 14:49:25

SUBROUTINE PVEC(V,N,PAR,RP)
ANDERS PERSSON, 1987

IMPLICIT LOGICAL (A-2)
INTEGER N, I

INTEGER*2  PAR(1:9),X,Y

REAL V(0:N-1),RP(1:2),DX

CALL GPAGE(PAR(6))
IF(PAR(8).EQ.0) CALL CLRSCR

X=1-PAR(5)

CALL LEVEL(X)

1F(PAR(9).EQ.0) CALL BLKFIL(PAR(1),PAR(2),PAR(3),PAR(4))
CALL LEVEL(PAR(5))

DX=FLOAT(PAR(3))/FLOAT(N)

X=PAR(1)
Y=((V(0)-RP(2))/(RP(1)-RP(2)))*PAR(4)+PAR(2)
CALL MOVE(X,Y)

DO 10 1=0,N-1
X=PAR(1)+1*DX
Y=((VC1)-RP(2))/(RP(1)~RP(2)))*PAR(4 )+PAR(2)
IF(PAR(7).EQ.0) THEN
CALL PLOT(X,Y)
ELSE
CALL DLINECX,Y)
ENDIF
CONT INUE

X=PAR(1)
Y=PAR(2)

CALL MOVE(X,Y)
X=X+PAR(3)

CALL DLINE(X,Y)
Y=Y+PAR(4)

CALL DLINECX,Y)
X=X-PAR(3)

CALL DLINE(X,Y)
Y=Y-PAR(4)

CALL DLINE(X,Y)

RETURN
END

IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: CALCW.FOR Options: /LBZ

O~NONHWN =

(2]

08/02/88 14:16:28

SUBROUTINE CALCW(W,N)
ANDERS PERSSON, 1985

IMPLICIT  LOGICAL (A-2)
COMPLEX  W(0:*)
REAL FI,TWOPI

PARAMETER ( TWOP1=6.283185308 )
INTEGER N, I

1
1
12
13
14
15

-0

10

F1=~TWOPI/FLOAT(N)

DO 10 1=0,N/2-1
W(1)=CEXP(CMPLX(0.0,FI1*I))

CONTINUE

RETURN

END

IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File:

NOO~NON NS WA —

10

30

20

40

FFT.FOR Options: /LBZ

SUBROUTINE FFT(G,W,N, INV)
ANDERS PERSSON, 1985

IMPLICIT  LOGICAL (A-2)
COMPLEX  G(O:*),W(0:*),SLASK
REAL c

INTEGER*2 1,J,K,L,M,P,R,S
INTEGER N
LOGICAL  INV

*%% Butterfl
M=LOG(FLOAT(N))/LOG(2.0)+0.5
DO 10 K=0,M-1
DO 10 L=0,N-N/2%*K, N/2%*K
DO 10 1=0,N/2%*(K+1)-1
R=L+]
S=R+N/2%*(K+1)
P=]%2%*K
SLASK=G(R)+G(S)
IFCINV) THEN
G(S)=(G(R)-G(S))Y*CONJG(W(P))
ELSE
ENG(S) =(G(R)~G(S))*W(P)
G(R)=SLASK
CONT INUE

*** Bit reversal **¥
DO 20 1=0,N-1
K=1
L=0
DO 30 J=1,M
L=L+MOD(K,2)*2**(M-J)
K=K/2
CONTINUE
IFC(L.GT.1) THEN
SLASK=G(I)
G(I1)=G(L)
G(L)=SLASK
ENDIF
CONTINUE

*k¥ Norm, ***

C=1.0/FLOAT(N)
IFCINV) THEN
DO 40 1=0,N-1
G(I)=G(I)*C
CONT INUE
ENDIF

08/02/88 14:24: 21



-~ 2t1

50 RETURN

51 END
IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp
Source File: RANF.FOR Options: /LBZ 08/02/88 14:49:38

1 REAL FUNCTION RANF()

2 C ANDERS PERSSON, 1988

3

4 IMPLICIT LOGICAL (A-Z)

5 INTEGER*2 HO,MI,SE,HN

6 INTEGER X,Y,Z,SLASK

7 REAL DX,DY,DZ

8 LOGICAL FIRST

9 SAVE FIRST,X,Y,Z,DX,DY,DZ
1? DATA FIRST /.TRUE./
1

12 IF (FIRST) THEN

13 CALL GETTIM(HO,MI,SE, HN)
14 X=ABS( (SE*99+HN)*5.46)
15 Y=X/3

16 2=32767-X

17 DX=1.0/30269.0

18 DY=1.0/30307.0

19 DZ=1.0/30323.0
20 FIRST=.FALSE.
21 ENDIF
22
23 X=MOD (171*X,30269)
24 Y=MOD(172*Y,30307)
25 =MOD( 170%Z,30323)
26 RANF=X*DX+Y*DY+2*DZ
27 SLASK=RANF

28 RANF=RANF-SLASK
29
30 RETURN
31 END

IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp
Source File: NRMAPROX.FOR Options: /LBZ 08/02/88 14:33:42

REAL FUNCTION NORMAL(M,SIGMA)
C Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
REAL M,SIGMA,T,U, RANF

T=SIGMA*SQRT(-2.0*LOG(RANF()))
U=6.283185*RANF()
NORMAL=T*SIN(U)+M

RETURN

END

2OV NOWVMIAWN—=
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MATLIB, DMATLIB

Biblioteket innehdller diverse rutiner f6r matrisrikning. Det finns

tvad varianter, MATLIB i enkel och DMATLIB fo6r parametrar i dubbel

precision.

Beskrivning av rutinerna.

INVMAT

GAUSS

ADDMAT
SUBMAT
MULTMAT
TRANSMAT
ADDCMAT
MULTCMAT
COPYMAT
UNITMAT
ZEROMAT

Inverterar matrisen A och placerar resultatet i A. Rutinen
inverterar delmatrisen A(1:N,1:N). A:s deklarerade storlek
ges av RA och KA. (Alla rutiner i biblioteket kan arbeta med
delmatriser, men 1 samtliga fall maste &ven matrisernas
deklarerade indexgrénser skickas med till subrutinen.)
Rutinen ger &ven vardet pa determinanten. Om matrisen &r
singul&r har parametern SING vidrdet .TRUE. vid &terhoppet.
Maximal matrisstorlek &r 100x100 men det kan 1latt &ndras
genom att &ndra i deklarationerna av ROW och COL vektorerna.
De hAller reda pa hur rader och kolumner pivoteras av
inverteringsalgoritmen s att matrisen kan aterstillas.
Exekveringstiden kan beréknas med: t (sekunder)=
6.635-107%. N> %%

kérdes pa) d.v.s =0.5 s fo6r en 10x10 matris, =12 s for en

(gdller fdr den AT-kopia testprogrammet

30x30 matris.

Rutinen l6ser ekvationssystemet A-<X=B med Gausselimination.
A och B fdrstors.

Rutinen adderar matriserna A och B, resulatet placeras i C.
A-B->C

A¥B->C

AT5B

Addera skalaren C till varje element i A.

Multiplicera varje element 1 A med skaldren C.

A-B

Placera en enhetsmatris i A.

Nollstédll matrisen A.

-- 133 —-
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IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp
Source File: MATLIB.FOR Options: /LBZ

1 Ccccecceeeceeececeecceeeccecceccececce

2¢C c
3cC Library: MATLIB.LIB o
4 C o
5 CCcceecceeeeceeececcceececccececcccceec
6

7 SUBROUTINE INVMAT(A,N,DET,SING,RA,KA)
g C Anders Persson, 1988

10 IMPLICIT LOGICAL (A-Z)

1 INTEGER N,R,K,1,L,ROW(1:100),COL(1:100),RA, KA
12 REAL A(1:RA,1:KA),DET,PIVOT, INVPIV,SLASK
13 LOGICAL SING

14

15 DET = 1.0

16 SING = ,FALSE.

17

18 Do 70 I1=1,N

19 PIVOT=0.0

20 DO 10 R=I,N

21 Do 10 K=I,N

22 IF (ABS(A(R,K)).GT.ABS(PIVOT)) THEN
23 PIVOT=A(R,K)

24 ROW(I)=R

25 COL(I)=K

26 ENDIF

27 10 CONTINUE

28

29 IF (PIVOT.EQ.0.0) THEN

30 SING=.TRUE.

31 DET=0.0

32 RETURN

33 ENDIF

34

35 IF (ROW(I)®GT.I) THEN

36 DO 20 K=1,N

37 SLASK=A(I,K)

38 ACT,K)=A(ROW(I),K)

39 A(ROW(I),K)=~SLASK

40 20 CONTINUE

41 ENDIF

42

43 IF (COL(I).GT.I) THEN

44 DO 30 R=1,N

45 SLASK=A(R, 1)

46 A(R,I)=A(R,COL(I))

47 A(R,COL(I))=-SLASK

48 30 CONTINUE

49 ENDIF

50

51 INVPIV=1,0/PIVOT

52 D0 40 R=1,N

53 IF(R.NE.I) A(R,1)=-A(R,1)*INVPIV
54 40 CONTINUE

55

56 Do 50 R=1,N

57 DO 50 K=1,N

08/02/88 14:32:01

50

60

70

80

90

100

OO0

IF(R.NE.I.AND.K.NE.I) A(R,K)=A(R,K)+A(R, I)*A(I,K)
CONTINUE

DO 60 K=1,N
IFC(K.NE.T) ACT,K)=ACT,K)*INVPIV
CONT INUE

A(I,1)=INVPIV
DET=DET*PIVOT

CONT INUE

DO 100 L=N,1,-1
IF (ROW(L).GT.L) THEN
DO 80 R=1,N
SLASK=A(R,L)
A(R,L)=-A(R,ROW(L))
A(R,ROW(L))=SLASK
CONTINUE
ENDIF

IF (COL(L).GT.L) THEN
DO 90 K=1,N
SLASK=A(L,K)
ACL,K)==A(COL(L),K)
A(COL(L),K)=SLASK
CONTINUE
ENDIF

CONTINUE
RETURN
END

SUBROUTINE GAUSS(A,X,B,N,SING,RA,KA)
ANDERS PERSSON, 1986

IMPLICIT LOGICAL (A-2)

INTEGER RA,KA,N

REAL AC1:RA,1:KAY,X(1:N),B(1:N),BIG, TEMP
INTEGER R,K,MAXROW, I, J

LOGICAL SING

o e e e e e e v e e e e e e e ok

**% Skalning ***
e e e e e e e e ve e e e e v I de
DO 10 R=1,N
BIG=ABS(B(R))
DO 20 K=1,N
BIG=MAX(B1G,ABS(A(R,K)))
CONTINUE
B1G=1.0/BIG
DO 30 K=1,N
A(R,K)=A(R,K)*BIG
CONTINUE
B(R)=B(RY*BIG
CONTINUE

DO 40 R=1,N

*******‘*************
**%* Radpivotering ***
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50

60

[eXzXe]

70

90

80
40

e dedededededk ek kg ko

BIG=ABS(A(R,R))
MAXROW=R
DO 50 I=R+1,N
IF (ABSCACI,R)).GT.BIG) THEN
MAXROW=1
BIG=ABS(A(I,R))
ENDIF
CONTINUE
IF (BIG.EQ.0.0) THEN
SING=.TRUE.
RETURN
ENDIF
DO 60 K=R,N
TEMP=A(R, K)
AR, K)=ACMAXROW, K)
ACMAXROW, K)=TEMP
CONTINUE
TEMP=B(R)
B(R)=B(MAXROW)
B(MAXROW)=TEMP

e e e e e Y v P v P Pk dede de e ek

*** Elimination ***

e v e e e e e e e e e e e s e ek

TEMP=1.0/A(R,R)

DO 70 K=N,R,-1
A(R,K)=A(R,K)*TEMP

CONTINUE

B(R)=B(R)*TEMP

DO 80 I=R+1,N
DO 90 J=R+1,N

A(T,d)=AC1, J)-A(T,RY*A(R, J)

CONTINUE
B(I)=B(I)-B(R)*A(I,R)

CONTINUE

CONTINUE

e e e e e e e e e e de sk ek ke ek ek

*xk Substitution ***

e e v e 3 3 3 W e e e e e e e e e de de e

DO 100 R=N,1,-1
X(R)=B(R)
DO 110 K=R+1,N

X(R)=X(R)-A(R,K)*X(K)

CONTINUE

CONTINUE

RETURN
END

SUBROUTINE ADDMAT(A,B,C,R,K,RA,KA,RB,KB,RC,KC)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)

INTEGER R,K,I,J,RA,KA,RB,KB,RC,KC
REAL AC1:RA,1:KA),B(1:RB,1:KB),C(1:RC,1:KC)
DO

178
179
180
181
182
183
184
185

187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

C(I,d)=A(1,d)+B(1,J)
CONTINUE

RETURN
END

SUBROUTINE SUBMAT(A,B,C,R,K,RA,KA,RB,KB,RC,KC)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)
INTEGER R,K,I,J,RA,KA,RB,KB,RC,KC

REAL AC1:RA,1:KA),B(1:RB,1:KB),C(1:RC, 1:KC)

Do 10 1
Do 10 J

c(l,d
CONTINUE

1,R
1,R
=A(

~ Hn

[
ACT,J)-BCT,d)

RETURN
END

SUBROUTINE MULTMAT(A,B,C,AR,AK,BK,RA,KA,RB,KB,RC,KC)

Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER 1,J,K,AR,AK,BK,RA,KA,RB,KB,RC,KC

REAL A(1:RA,1:KA),B(1:RB,1:KB),C(1:RC, 1:KC)

CALL ZEROMAT(C,AR,BK,RC,KC)
DO 10 I=1,AR
DO 10 J=1,BK
DO 10 K=1,AK

CCI, J)=C(I, J)+ACT,K)*B(K, d)
CONTINUE

RETURN
END

SUBROUTINE TRANSMAT(A,B,R,K,RA,KA,RB,KB)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER R,K,I,J,RA,KA,RB,KB
REAL A(1:RA, 1:KA),B(1:RB, 1:KB)

B(J,I)
CONTINUE

RETURN
END

SUBROUTINE ADDCMAT(A,C,R,K,RA,KA)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)
INTEGER R,K,1,J,RA,KA
REAL AC1:RA, 1:KA),C



238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272

274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297

10

DO 10 I=
DO 10 J=

AT, J)
CONTINUE

1,R
1,K
=A(I
RETURN

END

SUBROUTINE MULTCMAT(A,C,R,K,RA,KA)

Anders Perss

IMPLICIT
INTEGER
REAL

DO 10 I=
DO 10 J=

ACL,Jd)
CONTINUE

1,R
1K
=A(l
RETURN

END

SUBROUTINE COPYMAT(A,B,R,K,RA,KA,RB,KB)

Anders Perss

IMPLICIT
INTEGER
REAL

DO 10 I=
DO 10 J=

B(I,J)
CONTINUE

1,R
1,K
=A(1
RETURN

END

SUBROUTINE UNITMAT(A,N,RA,KA)

Anders Perss

IMPLICIT
INTEGER
REAL

CALL ZEROMAT

DO 10 R=1,N
ACR,R)=1.0

CONTINUE

RETURN
END

SUBROUTINE ZEROMAT(A,R,K,RA,KA)

Anders Perss

IMPLICIT
INTEGER
REAL

,)+C

on, 1988

LOGICAL (A-2)
R,K,I,J,RA,KA

AC1:RA, 1:KA),C

,d*c

on, 1988
LOGICAL (A-2)

R,K,I,J,RA,KA,RB,KB
A(1:RA,1:KA),B(1:RB,1:KB)

)

on, 1988
LOGICAL (A-Z)
N,R,K,RA,KA
AC1:RA,1:KA)

(A,N,N,RA,KA)

on, 1988

LOGICAL (A-2)
R,K,I,J,RA,KA
A(1:RA, 1:KA)

298
299
300
301
302
303
304

RETURN
END
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IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp
08/02/88 14:17:18

Source File: DMATLIB.FOR Options: /LBZ

1 cccececececececccceccceecccecccce
2C c
3cC Library: DMATLIB.LIB c
4 C C
2 ccceeecceccceecceecceececcceecceccccc
7 SUBROUTINE INVMAT(A,N,DET,SING,RA,KA)
8 C Anders Persson, 1988
9
10 IMPLICIT LOGICAL (A-2)
1 INTEGER N,R,K,I,L,ROW(1:100),COL(1:100),RA,KA
12 REAL*8 A(1:RA,1:KA),DET,PIVOT, INVPIV, SLASK
12 LOGICAL SING
1
15 DET = 1.0D0
16 SING = .FALSE.
17
18 Do 70 1=1,N
19 PIVOT=0.0D0
20 DO 10 R=I,N
21 DO 10 K=1I,N .
22 IF (ABS(A(R,K)).GT.ABS(PIVOT)) THEN
23 PIVOT=A(R,K)
24 ROW(I)=R
25 COL(I)=K
26 ENDIF
27 10 CONTINUE
28
29 IF (PIVOT.EQ.0.0D0) THEN
30 SING=.TRUE.
31 DET=0.0D0
32 RETURN
33 ENDIF
34
35 IF (ROW(I).GT.I) THEN
36 DO 20 K=1,N
37 SLASK=A(I,K)
38 ACT,K)=A(ROW(I),K)
39 A(ROW(I),K)=-SLASK
40 20 CONTINUE
41 ENDIF
42
43 IF (COL(I).GT.I) THEN
bl DO 30 R=1,N
45 SLASK=A(R, 1)
46 A(R,I1)=A(R,COL(I))
47 A(R,COL(I))=-SLASK
48 30 CONT INUE
49 ENDIF
50
51 INVPIV=1,0D0/PIVOT
52 DO 40 R=1,N
53 IF(R.NE.I) A(R,I)=-A(R,I)*INVPIV
54 40 CONTINUE
55
56 DO 50 R=1,N

57 DO 50 K=1.N

50

60

70

80

90

100

20

30

IF(R.NE.I.AND.K.NE.I) A(R,K)=A(R,K)+A(R,I)*A(I,K)

CONTINUE

DO 60 K=1,N
IF(K.NE.I) A(I,K)=ACI,K)*INVPIV
CONTINUE

ACI, 1)=INVPIV
DET=DET*PIVOT

CONTINUE

DO 100 L=N,1,-~1
IF (ROW(L).GT.L) THEN
DO 80 R=1,N
SLASK=A(R, L)
ACR,L)=-A(R,ROW(L))
A(R,ROM(L))=SLASK
CONTINUE
ENDIF

IF (COL(L).GT.L) THEN
DO 90 K=1,N
SLASK=A(L,K)
ACL,K)=-A(COL(L),K)
ACCOL(L),K)=SLASK
CONTINUE
ENDIF

CONTINUE

RETURN
END

SUBROUTINE GAUSS(A,X,B,N,SING,RA,KA)
ANDERS PERSSON, 1986

IMPLICIT LOGICAL (A-2Z)

INTEGER RA,KA,N

REAL*8 AC1:RA,1:KA),X(1:N),B(1:N),BIG, TEMP
INTEGER R,K,MAXROW,I,J

LOGICAL SING

Feddrdrdrdrdrdddrddrd ik

*** Skalning ***
dedrdrdrdrdedrdedrddrdedr ko
DO 10 R=1,N
BIG=ABS(B(R))
DO 20 K=1,N
BIG=MAX(BIG,ABS(A(R,K)))
CONTINUE
B1G=1.0D0/BIG
DO 30 K=1,N
A(R,K)=A(R, K)*BIG
CONTINUE
B(R)=B(R)*BIG
CONTINUE

DO 40 R=1,N

’
Fededede dedededede dr ke drdr e dr ek e
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c *** Radpivotering ***
c Ve e e e e e e o e e e 9 e e W e o e e
BI1G=ABS(A(R,R))
MAXROW=R
DO 50 I=R+1,N
IF (ABS(A(I,R)).GT.BIG) THEN
MAXROW=1
BI1G=ABS(A(I,R))
ENDIF
50 CONTINUE

IF (BIG.EQ.0.0DO) THEN
SING=.TRUE.
RETURN

ENDIF

DO 60 K=R,N
TEMP=A(R,K)
A(R,K)=A(MAXROW,K)
A(MAXROW, K)=TEMP

60 CONTINUE

TEMP=B(R)
B(R)=B(MAXROW)
B(MAXROW)=TEMP

Ve v v v v e e e v e e e e e O ol o o o

**r Elimination ***
Ve v W e e Y o e e e W O o e O o e

oo0oon

TEMP=1.0D0/A(R,R)
DO 70 K=N,R,-1
A(R,K)=A(R,K)*TEMP
70 CONTINUE

B(R)=B(R)*TEMP
DO 80 I=R+1,N
DO 90 J=R+1,N
ACI,J)=ACT,d)-ACT,RY*A(R, J)
90 CONT INUE
B(I)=B(I)-B(RY*A(I,R)
80 CONTINUE

40 CONT INUE

Ve e v v v v e s e e e v e e e O o o e

*%% Substitution v
Ve e W Y e e e e e e e e e e O ke e
DO 100 R=N,1,-1

X(R)=B(R)

DO 110 K=R+1,N

X(RY=X(R)-ACR, KI*X(K)

110 CONTINUE
100 CONTINUE

oo0o

RETURN
END

SUBROUTINE ADDMAT(A,B,C,R,K,RA,KA,RB,KB,RC,KC)
C Anders Persson, 1988

178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
21
212

214
215
216
217
218
219
220

222
223
224
225
226
227
228
229

231
232
233
234
235
236
237

IMPLICIT LOGICAL (A-Z
INTEGER R,K,1,J,RA,KA,RB,KB,RC,KC
REAL*8 AC1:RA,1:KA),B(1:RB,1:KB),C(1:RC,1:KC)
Do 10 I=1,R
DO 10 J=1,R
CCI, )=A(1,J)+B(1,J)
CONT INUE
RETURN
END

SUBROUTINE SUBMAT(A,B,C,R,K,RA,KA,RB,KB,RC,KC)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER R,K,1,J,RA,KA,RB,KB,RC,KC
REAL*8 A(1:RA,1:KA)Y,B(1:RB,1:KB),C(1:RC,1:KC)
DO 10 I=1,R
DO 10 J=1,R
C(I1,J)=A(1,J)-B(1,d)
CONTINUE
RETURN
END

SUBROUTINE MULTMAT(A,B,C,AR,AK,BK,RA,KA,RB,KB,RC,KC)
Anders Persson, 1988

IMPLICIT LOGICAL (A-Z)
INTEGER I,J,K,AR,AK,BK,RA, KA, RB,KB,RC,KC
REAL*8 AC1:RA,1:KA),B(1:RB,1:KB),C(1:RC,1:KC)

CALL ZEROMAT(C,AR,BK,RC,KC)

DO 10 I=1,AR

D0 10 J=1,BK

DO 10 K=1,AK
C(I,J)=C(I,J)+A(I,K)*B(K,J)

CONTINUE

RETURN
END

SUBROUTINE TRANSMAT(A,B,R,K,RA,KA,RB,KB)
Anders Persson, 1988

IMPLICIT LOGICAL (A-Z)
INTEGER R,K,1,J,RA,KA,RB,KB
REAL*8 A(1:RA,1:KA),B(1:RB,1:KB)
DO 10 1=1,R
DO 10 J=1,K

B(J, 1)=ACI, )
CONTINUE
RETURN
END

SUBROUTINE ADDCMAT(A,C,R,K,RA,KA)



238
239
240
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243
244
245
246
247
248
249
250
251
252
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254
255
256
257
258
259
260
261
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264
265
266
267
268
269
270
271
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275
276
277
278
279
280
281
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284
285
286
287
288
289
290
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292
293
294
295
296
297

10

10

10

Anders Persson, 1988

IMPLICIT LOGICAL (A-Z)
INTEGER R,K,I,J,RA,KA
REAL*8 AC1:RA,1:KA),C
Do 10 I=1,R
DO 10 J=1,K

ACT,D)=ACT, d)+C
CONTINUE
RETURN
END

SUBROUTINE MULTCMAT(A,C,R,K,RA,KA)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)

INTEGER R,K,1,d,RA,KA

REAL*8 AC1:RA,1:KA),C

PO 10 1=1,R

D0 10 J=1,K
ACT,J)=A(T,d)*C

CONTINUE

RETURN

END

SUBROUTINE COPYMAT(A,B,R,K,RA,KA,RB,KB)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER R,K,1,J,RA,KA,RB,KB
REAL*8 AC1:RA,1:KA),B(1:RB,1:KB)
Do 10 I=1,R
DO 10 J=1,K
B(I,Jd)=ACL, )
CONTINUE
RETURN
END

SUBROUTINE UNITMAT(A,N,RA,KA)
Anders Persson, 1988

IMPLICIT LOGICAL (A-Z)
INTEGER N,R,K,RA,KA
REAL*8 AC1:RA,1:KA)
CALL ZEROMAT(A,N,N,RA,KA)
DO 10 R=1,N

A(R,R)=1.0D0
CONTINUE
RETURN
END

SUBROUTINE ZEROMAT(A,R,K,RA,KA)

298 C
299
300
301
302
303
304
305
306
307 10
308
309
310

Anders Persson, 1988

IMPLICI
INTEGER
REAL*8

RETURN
END

T

LOGICAL (A-2)
R,K,1,J,RA,KA
AC1:RA, 1:KA)



Ritrutiner:

SCRPLOT, (D)SCRPLOT, ROLPLOT, (D)ROLPLOT, JETPLOT, (D)JETPLOT

Dessa rutiner gor i stort sett samma sak, de ritar punktfdljden
(xi,yi) (eventuellt med felgrénser om variabeln ERRORBAR &r sann) samt
ritar den anpassade funktionen f(g;x) pa samma bild. Darefter ber#knas
och ritas residualvektorn (48). Rutinerna anropas pa samma sitt med
samma parametrar, SCRPLOT ritar pad datorns sk&rm, ROLPLOT ritar pa en
Roland pen-plotter och JETPLOT ritar p& en HP laserskrivare. Alla
rutiner finns i tva versioner, en foér vektorer i enkel och en for
vektorer 1 dubbel precision (D). Filnamnen med rutiner i dubbel
precision har ett D adderat till namnet. Med ROLPLOT-rutinen kan man
rita pad standardformaten A3,A4 eller i valfri storlek. JETPLOT ritar
bara pa A4.

-~ 140 --



IBM Professional FORTRAN Compiler (V1.,30) by Ryan-McFarland Corp 58 CALL DISP(ANS)

Source File: SCRPLOT.FOR Options: /LBZ 08/02/88 14:50:47 59
60 Do 30 1=1,N
1 SUBROUTINE SCRPLOT(Y,SIGMA,X,R,N,F,THETA,L,ERRORBAR) 61 PX=XP(X (1))
2C Anders Persson, 1988 62 IF (ERRORBAR) THEN
3 63 PY=YP(Y(I)+SIGMA(I))
4 IMPLICIT LOGICAL (A-2) 64 ELSE
5 INTEGER PLXMIN,PLXMAX ,PLYMIN,PLYMAX, FVECRANGE 65 PY=YP(Y(I))
6 PARAMETER ( FVECRANGE=500 ) 66 ENDIF
7 INTEGER 1,N,L,X0,Y0,XL,YL 67 CALL MOVE(PX,PY)
8 REAL Y(1:N),SIGMA(1:N),X(1:N),R(1:N),F, THETA(1:L) ,XMIN, XMAX 68 IF (ERRORBAR) THEN
9 REAL FVEC(1:FVECRANGE ), SLASK,DX,XI,XP,YP,YMIN, YMAX A 69 PY=YP(Y(I)-SIGMA(I))
10 INTEGER*2 PX,PY,ANS,KBDCHK,KBDINC 70 CALL DLINE(PX,PY)
1 LOGICAL ERRORBAR 71 ELSE
12 72 CALL PLOT(PX,PY)
13 XP(A)=NINT(CC(A-XMIN)/(XMAX-XMIN))*XL+X0) 73 ENDIF
}é YP(A)=NINTC(CCA-YMIN)/(YMAX-YMIN))*YL+YO0) ;4 30 CONTINUE
c 5
16 PLXMIN=0 76 PY=YP(FVEC(1))
17 PLXMAX=719 77 PX=XP(XMIN)
18 PLYMIN=0 78 CALL MOVE(PX,PY)
19 PLYMAX=347 79 DO 40 I=1,FVECRANGE
20 C 80 XI=(1-1)*DX+XMIN
21 XO=NINT (PLXMIN+0.005* (PLXMAX-PLXMIN)) 81 PX=XP(XI)
22 YO=NINT(PLYMIN+0.26*(PLYMAX-PLYMIN)) 82 PY=YP(FVEC(I))
23 XL=NINT(0.99* (PLXMAX-PLXMIN)) 83 CALL DLINE(PX,PY)
%g YL=NINT(0.73*(PLYMAX-PLYMIN)) 84 40 CONTINUE
85
26 XMIN=X(1) 86 X0=PLXMIN
27 XMAX=X(N) 87 YO=NINT(PLYMIN+0.25* (PLYMAX-PLYMIN))
28 YMIN=Y (1) a8 XL=PLXMAX-PLXMIN
%g YMAX=Y (1) 83 YL=NINT(0.75* (PLYMAX-PLYMIN))
9
31 DX=(XMAX-XMIN)/(FVECRANGE-1) N PX=X0
32 DO 10 I=1,FVECRANGE 92 PY=Y0
33 XI=(1-1)*DX+XMIN 93 CALL MOVE(PX,PY)
34 FVEC(1)=F(THETA, L, XI) 94 PX=X0+XL
35 YMIN=MIN(YMIN,FVEC(I)) 95 CALL DLINE(PX,PY)
36 YMAX=MAX (YMAX, FVEC(I)) 96 PY=Y0O+YL
37 10 CONTINUE 97 CALL DLINE(PX,PY)
38 98 PX=X0
39 DO 20 I=1,N 99 CALL DLINE(PX,PY)
40 1F (ERRORBAR) THEN 100 PY=Y0
41 YMIN=MINCYMIN,Y(I)-SIGMA(I)) 101 CALL DLINE(PX,PY)
42 YMAX=MAX(YMAX,Y(1)+SIGMA(I)) 102
43 ELSE 103 Do 50 I=1,N
44 YMIN=MIN(YMIN,Y(1)) 104 R(1)=0.0
45 YMAX=MAX(YMAX,Y (1)) 105 IF (SIGMA(I).NE.0.0) THEN
46 ENDIF 106 RCI)=(Y(I)-F(THETA,L,X(I)))/SIGMA(I)
47 20 CONTINUE 107 ENDIF
48 108 50 CONTINUE
49 IF (YMAX-YMIN.LT.1.0E-20) THEN 109
50 YMAX=YMAX+0.5 110 YMAX=R(1)
51 YMIN=YMIN-0.5 11 YMIN=R(1)
52 ENDIF 112 DO 60 I=1,N
53 113 YMAX=MAX (YMAX,R(I))
54 CALL GMODE 114 YMIN=MIN(CYMIN,R(CI))
55 ANS=1 115 60 CONTINUE
56 CALL GPAGE(ANS) 116
57 CALL CLRSCR 117 YMAX=ABS(YMAX)
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118 YMAX=MAX (YMAX, ABS (YMIN))
119 YMIN=-YMAX

120 IF (YMAX-YMIN.LT.1.0E-20) THEN
121 YMAX=YMAX+0.5

122 YMIN=YMIN-0.5

123 ENDIF

124

125 XO=NINT (PLXMIN+0.005* (PLXMAX-PLXMIN))
126 YO=NINT(PLYMIN+0.01* (PLYMAX-PLYMIN))
127 XL=NINT (0.99*(PLXMAX-PLXMIN))
128 YL=NINT(0.22*(PLYMAX-PLYMIN))
129

130 DO 70 I=1,N

131 IF (R(I).NE.0.0) THEN

132 PX=XP(X(1))

133 PY=YP(R(I))

134 CALL PLOT(PX,PY)

135 ENDIF

136 70 CONTINUE

137

138 PX=XP(X(1))

139 PY=YP(0.0)

140 CALL MOVE(PX,PY)

141 PX=XP(X(N))

142 CALL DLINE(PX,PY)

143

144 XO=PLXMIN

145 YO=PLYMIN

146 XL=PLXMAX-PLXMIN

125 YL=NINT (0.24*(PLYMAX-PLYMIN))
149 PX=X0

150 PY=Y0

151 CALL MOVE(PX,PY)

152 PX=X0+XL

153 CALL DLINE(PX,PY)

154 PY=YO+YL

155 CALL DLINE(PX,PY)

156 PX=X0

157 CALL DLINE(PX,PY)

158 PY=Y0

159 CALL DLINECPX,PY)

160

161 80  ANS=KBDCHK()

162 IF (ANS.EQ.0) GOTO 80

163 ANS=KBDINC()

164 * CALL TMODE

165

166 RETURN

167 END

IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: DSCRPLOT.FOR Options: /LBZ 08/02/88 14:19:55
SUBROUTINE SCRPLOT(Y,SIGMA,X,R,N,F,THETA,L,ERRORBAR)
c Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)
INTEGER PLXMIN,PLXMAX,PLYMIN, PLYMAX, FVECRANGE
PARAMETER ( FVECRANGE=500 )

VIS W =

20

INTEGER  I,N,L,X0,YO0,XL,YL

REAL*8 Y(1:N),SIGMACT:NY,X(1:N),RCT:NY, F, THETAC L), XMIN, XMAX
REAL*8 FVEC(1:FVECRANGE), SLASK,DX,XI,XP,YP,YMIN, YMAX, A
INTEGER*2  PX, PY,ANS,KBDCHK, KBD INC

LOGICAL  ERRORBAR

XP(AY=NINTCCCA-XMIN)/(XMAX-XMIN))*XL+X0)
YPC(A)=NINT((CA-YMIN)/(YMAX-YMIN))*YL+Y0)

PLXMIN=0
PLXMAX=719
PLYMIN=0
PLYMAX=347

X0=NINT(PLXMIN+0.005* (PLXMAX-PLXMIN))
YO=NINT(PLYMIN+Q,26*(PLYMAX-PLYMIN))
XL=NINT(0.99*(PLXMAX-PLXMIN))
YL=NINT(0.73*(PLYMAX-PLYMIN))

XMIN=X(1)
XMAX=X(N)
YMIN=Y(1)
YMAX=Y (1)

DX=(XMAX-XMIN)/( FVECRANGE-1)
DO 10 1=1,FVECRANGE
XI=(1-1)*DX+XMIN
FVEC(I)=F(THETA,L,XI)
YMIN=MINCYMIN, FVEC(1)
YMAX=MAX (YMAX , FVEC(1)
CONTINUE

DO 20 1=1,N
IF (ERRORBAR) THEN
YMIN=MINCYMIN,Y(1)-SIGMACI))
YMAX=MAX(YMAX,Y(1)+SIGMACT))
ELSE
YMIN=MINCYMIN,Y(T))
YMAX=MAX (YMAX,Y(1))
ENDIF
CONTINUE

)
)

IF (YMAX-YMIN.LT.1.0D-20) THEN
YMAX=YMAX+0.5D0
YMIN=YMIN-0.5D0

ENDIF

CALL GMODE
ANS=1

CALL GPAGE(ANS)
CALL CLRSCR
CALL DISP(ANS)

DO 30 I1=1,N
PX=XP(X(1))
IF (ERRORBAR) THEN
PY=YP(Y(I)+SIGMACI))

SE
PY=YP(Y(1))
ENDIF



30

40

60

CALL MOVE(PX,PY)

IF (ERRORBAR) THEN
PY=YP(Y(I)-SIGMA(I))
CALL DLINE(PX,PY)

ELSE
CALL PLOT(PX,PY)

ENDIF

CONTINUE

PY=YP(FVEC(1))

PX=XP(XMIN)

CALL MOVE(PX,PY)

DO 40 I=1, FVECRANGE
XI=(1-1)*DX+XMIN
PX=XP(XI)
PY=YPCFVECCI))
CALL DLINECPX,PY)

CONTINUE

X0=PLXMIN
YO=NINT(PLYMIN+0.25*(PLYMAX-PLYMIN))
XL=PLXMAX-PLXMIN
YL=NINT(0.75*(PLYMAX~PLYMIN))

PX=X0

PY=Y0

CALL MOVE(PX,PY)
PX=X0+XL

CALL DLINE(PX,PY)
PY=YO+YL

CALL DLINE(PX,PY)
PX=X0

CALL DLINE(PX,PY)
PY=YO

CALL DLINE(CPX,PY)

00 50 I=1,N
R(1)=0.0D0
IF (SIGMACT).NE.0.0DO) THEN

RCI)=(Y(I)-F(THETA,L,X(I)))/SIGMACI)

ENDIF
CONTINUE

YMAX=R(1)

YMIN=R(1)

DO 60 I=1,N
YMAX=MAX(YMAX R(1))
YMIN=MINCYMIN,R(I))

CONTINUE

YMAX=ABS(YMAX)

YMAX=MAX (YMAX ,ABS(YMIN))

YMIN=-YMAX

IF (YMAX-YMIN.LT.1.0D-20) THEN
YMAX=YMAX+0.5D0
YMIN=YMIN-0.5D0

ENDIF

XO=NINT(PLXMIN+0.005*(PLXMAX~PLXMIN))
YO=NINT(PLYMIN+0.01*(PLYMAX-PLYMIN))

127 XL=NINT(0.99* (PLXMAX-PLXMIN))
153 YL=NINT(0.22%(PLYMAX-PLYMIN))
130 DO 70 1=1,N

131 IF (RCI).NE.0.0DO) THEN
132 PX=XP(X(I))

133 PY=YP(R(I))

134 CALL PLOT(PX,PY)

135 ENDIF

136 70 CONT INUE

137

138 PX=XP(X(1))

139 PY=YP(0.0D0)

140 CALL MOVE(PX,PY)

141 PX=XP(X(N))

}25 CALL DLINECPX,PY)

164 XO=PLXMIN

145 YO=PLYMIN

146 XL=PLXMAX -PLXMIN

}2; YL=NINT(0.24*(PLYMAX-PLYMIN))
149 PX=X0

150 PY=YO

151 CALL MOVE(PX,PY)

152 PX=X0+XL

153 CALL DLINE(PX,PY)

154 PY=Y0+YL

155 CALL DLINE(PX,PY)

156 PX=X0

157 CALL DLINECPX,PY)

158 PY=YO

159 CALL DLINECPX,PY)

160

161 80  ANS=KBDCHK()

162 IF (ANS.EQ.0) GOTO 80

163 ANS=KBDINC()

164 CALL TMODE

165

166 RETURN

167 END

IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: ROLPLOT.FOR Options: /LBZ

08/02/88 14:49:48

1 SUBROUTINE ROLPLOT(Y,SIGMA,X,R,N,F,THETA,L,ERRORBAR)

2cC Anders Persson, 1988

3

4 IMPLICIT  LOGICAL (A-2)

5 INTEGER FVECRANGE

6 REAL PLXMIN,PLXMAX,PLYMIN,PLYMAX

7 PARAMETER ( FVECRANGE=500 )

8 INTEGER  N,L,I,X0,Y0,XL,YL,P1,P2,P3

9 REAL Y(1:N),SIGMA(1:N),X(1:N),RC1:=N),F,THETA(1:L),XMIN, XMAX
10 REAL FVEC(1:FVECRANGE), SLASK,DX,XI,XP,YP,YMIN, YMAX,A
1 REAL PX,PY,PS

12 INTEGER*2 ANS,KBDCHK,KBDINC

13 LOGICAL ERRORBAR, L INKPEN

1; CHARACTER SV*1,VS*6
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XP(A)=NINT((CA-XMIN)/(XMAX-XMIN))*XL+X0)
YPCA)=NINT((CA-YMIN)/(YMAX-YMIN))*YL+Y0)

WRITE(*,*) ’Standard paper size? (Y/*):/
READ(*,100) SV
FORMAT(A)

[F (SV.EQ.’Y’.OR.SV.EQ.’y’) THEN

WRITE(*,*) 'Size A3 or A4 (3/4):’

READ(*,100) SV

IF (SV.EQ.737) THEN
PLXMIN=0.0
PLXMAX=3600.0
PLYMIN=0.0
PLYMAX=2600.0

ELSE
PLXMIN=0.0
PLXMAX=2600.0
PLYMIN=0.0
PLYMAX=1800.0

ENDIF

ELSE
WRITE(*,*) ‘Enter plot window (in cm.).’

WRITE(*,*) ‘Xmin, Ymin, Xmax, Ymax:’

READ(*,*,ERR=1,END=1) PLXMIN,PLYMIN,PLXMAX, PLYMAX
IF (PLXMIN.LT.0.0.0R.PLXMIN.GE.38.0) GOTO 1
IF (PLYMIN.LT.0.0.0R.PLYMIN.GE.27.0) GOTO 1
IF (PLXMAX.LT.0.0.0R.PLXMAX.GT.38.0) GOTO 1
IF (PLYMAX.LT.0.0.0R.PLYMAX.GT.27.0) GOTO 1

IF (PLXMIN.GE.PLXMAX) GOTO 1
[F (PLYMIN.GE.PLYMAX) GOTO 1
PLXMIN=PLXMIN*100.0
PLXMAX=PLXMAX*100.0
PLYMIN=PLYMIN*100.0
PLYMAX=PLYMAX*100.0

ENDIF

P1=1

p2=2

P3=3

WRITE(*,*) ’Liquid ink pen? (Y/*):’'
READ(*,100) SV

LINKPEN=SV.EQ.’Y’ .OR.SV.EQ.’y’

[F (LINKPEN) THEN

P1=1

p2=1

P3=1

WRITE(*,*) ’Pen speed in cm/s (2..23):/

READ(*,*) PS

I[F (PS.LT.2.0.0R.PS.GT.23.0) THEN
PS=8.0

ENDIF

WRITE(VS,200) ’vs / NINT(PS),’;/

FORMAT(A3,12,A1)

ENDIF

IF (LINKPEN) THEN .
WRITE(*,*) ’Put liquid ink pen in slot 1.’

20

ELSE

WRITE(*,*) ’‘Put pens in slot 1,2 and 3./

ENDIF

WRITE(*,*) ’‘When plotter ready press any keyi’

ANS=KBDCHK()

IF (ANS.EQ.0) THEN
GOTO 2

ENDIF

ANS=KBDINC()

IF (LINKPEN) THEN

CALL RRDGLC(VS,6)
ELSE

CALL RRDGLC(’VS 23;’,6)
ENDIF

XO=NINT(PLXMIN+0.005*(PLXMAX-PLXMIN))
YO=NINT(PLYMIN+0.26*(PLYMAX-PLYMIN))
XL=NINT(0.99* (PLXMAX-PLXMIN))
YL=NINT(0.73*(PLYMAX-PLYMIN))

XMIN=X(1)
XMAX=X(N)
YMIN=Y(1)
YMAX=Y (1)

DX=(XMAX-XMIN)/(FVECRANGE-1)
DO 10 I=1, FVECRANGE
XI=(1-1)*DX+XMIN
FVEC(I)=F(THETA,L,XI)
YMIN=MINCYMIN, FVECCI)
YMAX=MAX(YMAX , FVEC(1)
CONTINUE

)
)

DO 20 I=1,N
IF (ERRORBAR) THEN
YMIN=MINCYMIN,Y(I)-SIGMA(I))
YMAX=MAX(YMAX,Y(I)+SIGMA(I))
ELSE
YMIN=MINCYMIN,Y(I1))
YMAX=MAX(YMAX,Y(I))
ENDIF
CONTINUE

IF (YMAX-YMIN.LT.1.0E-20) THEN
YMAX=YMAX+0.5
YMIN=YMIN-0.5

ENDIF

CALL RLNTYP(0)
CALL RASCAL(0)
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P2)

DO 30 I=1,N
PX=XP(X(I))
IF (ERRORBAR) THEN
IF (MOD(I,2).EQ.0) THEN
PY=YP(Y(I)+SIGMA(I))
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50

ELSE
PY=YP(Y(1)-SIGMA(I))
ENDIF
ELSE
PY=YP(Y(I))
ENDIF
CALL RMOVE(PX,PY)
1F (ERRORBAR) THEN
IF (MOD(1,2).EQ.0) THEN
PY=YP(Y(1)-SIGMA(I))
ELSE
PY=YP(Y(I)+SIGMA(I))
ENDIF
CALL RDRAW(PX,PY)
ELSE
CALL RMARK(4)
ENDIF
CONTINUE

PY=YP(FVEC(1))

PX=XP(XMIN)

IF (.NOT.LINKPEN) THEN
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P3)

ENDIF

CALL RMOVE(PX,PY)
DO 40 I=1,FVECRANGE
XI=(1-1Y*DX+XMIN

PX=KP(XI)

PY=YP(FVECCT))

CALL RDRAW(PX,PY)
CONTINUE

X0=PLXMIN
YO=NINT(PLYMIN+0.25*(PLYMAX-PLYMIN))
XL=PLXMAX-PLXMIN
YL=NINT(O.75*(PLYMAX-PLYMIN))

PX=X0

PY=Y0

IF (.NOT.LINKPEN) THEN
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P1)

ENDIF

DO 50 1=1,2
CALL RMOVE(PX,PY)
PX=X0+XL
CALL RDRAW(PX,PY)
PY=YO+YL
CALL RDRAW(PX,PY)
PX=X0
CALL RDRAW(CPX,PY)
PY=Y0
CALL RDRAW(PX,PY)
CONTINUE

DO 60 1=1,N
R(1)=0.0

196
197
198
199
200
201
202
203

205
206
207
208
209
210
211
212
213
214
215
216
217
218

220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

239
240
241
242
243
244
245
246

248
249
250
251
252
253
254
255

60

70

80

IF (SIGMACI).NE.0.0) THEN
RCI)=CY(I)-F(THETA,L,X(I)))/SIGMA(I)
ENDIF
CONTINUE

YMAX=R(1)

YMIN=R(1)

po 70 I1=1,N
YMAX=MAX(YMAX ,R(1))
YMIN=MINCYMIN,RCI))

CONTINUE

YMAX=ABS(YMAX)
YMAX=MAX(YMAX ,ABS(YMIN))
YMIN=-YMAX
IF (YMAX-YMIN.LT.1.0E-20) THEN
YMAX=YMAX+0.5
YMIN=YMIN-0.5
ENDIF

X0=NINT(PLXMIN+0.005*(PLXMAX-PLXMIN))
YO=NINT(PLYMIN+0.01*(PLYMAX-PLYMIN))
XL=NINT(0.99*(PLXMAX-PLXMIN)»
YL=NINT(0.22*(PLYMAX-PLYMIN))

IF (.NOT.LINKPEN) THEN
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P2)

ENDIF

DO 80 1=1,N
IF (RCI).NE.0.0) THEN
PX=XP(X(I))
PY=YP(R(I))
CALL RMOVECPX,PY)
CALL RMARK(4)
ENDIF
CONT INUE

PX=XP(X(1))

PY=YP(0.0)

IF (.NOT.LINKPEN) THEN
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P3)

ENDIF

CALL RMOVE(PX,PY)
PX=XP(X{(N))
CALL RDRAW(PX,PY)

X0=PLXMIN

YO=PLYMIN

XL=PLXMAX-PLXMIN
YL=NINT(0.24*(PLYMAX-PLYMIN))

PX=X0

PY=Y0

IF (.NOT.LINKPEN) THEN
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P1)



256 ENDIF 37 ELSE

257 38 1 WRITE(*,*) ‘Enter plot window (in cm.).’
258 DO 90 1=1,2 39 WRITE(*,*) 'Xmin, Ymin, Xmax, Ymax:’
259 CALL RMOVE(PX,PY) 40 READ(*,* ,ERR=1,END=1) PLXMIN,PLYMIN,PLXMAX,6 PLYMAX
260 PX=X0+XL 41 IF (PLXMIN.LT.0.0.0OR.PLXMIN.GE.38.0) GOTO 1
261 CALL RDRAW(PX,PY) 42 IF (PLYMIN.LT.0.0.0OR.PLYMIN.GE.27.0) GOTO 1
262 PY=YO+YL 43 IF (PLXMAX.LT.0.0.0R.PLXMAX.GT.38.0) GOTO 1
263 CALL RDRAW(PX,PY) 44 IF (PLYMAX.LT.0.0.0R.PLYMAX.GT.27.0) GOTO 1
264 PX=X0 45 IF (PLXMIN.GE.PLXMAX) GOTO 1
265 CALL RDRAW(PX,PY) 46 IF (PLYMIN.GE.PLYMAX) GOTO 1
266 PY=Y0 47 PLXMIN=PLXMIN*100.0
267 CALL RDRAW(PX,PY) 48 PLXMAX=PLXMAX*100.0
268 90 CONTINUE 49 PLYMIN=PLYMIN*100.0
269 50 PLYMAX=PLYMAX*100.0
270 CALL RRDGLC(’VS 23;/,6) 51 ENDIF
271 CALL RPENCH(O) 52
272 CALL RHOME 53 P1=1
273 54 p2=2
274 RETURN 55 P3=3
275 END 56
57 WRITE(*,*) 'Liquid ink pen? (Y/*):/
IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Cor 58 READ(*,100) SV
Source File: DROLPLOT.FOR Options: /LBZ 08/02/88 14:18:5 Zg LINKPEN=SV.EQ.’Y’ .OR.SV.EQ.’Yy’
1 SUBROUTINE ROLPLOT(Y,SIGMA,X,R,N,F,THETA,L, ,ERRORBAR) 61 IF (LINKPEN) THEN
2C Anders Persson, 1988 62 P1=1
3 63 p2=1
4 IMPLICIT LOGICAL (A-2) 64 P3=1
5 INTEGER FVECRANGE 65 WRITE(*,*) ‘Pen speed in cm/s (2..23):’
6 REAL*8 PLXMIN,PLXMAX,PLYMIN, PLYMAX 66 READ(*,*) PS
7 PARAMETER ( FVECRANGE=500 ) 67 IF (PS.LT.2.0.0R.PS.GT.23.0) THEN
8 INTEGER N,L,I,X0,Y0,XL,YL,P1,P2,P3 68 PS=8.0
9 REAL*8 Y(1:N),SIGMAC1:N),X¢1:N),R¢1:N),F, THETAC(1:L),XMIN, XMAX 69 ENDIF
10 REAL*8 FVEC(1:FVECRANGE ), SLASK,DX,XI,XP,YP,YMIN, YMAX A 70 WRITE(VS,200) VS / NINT(PS),':’
1 REAL PX,PY,PS 71 200 FORMAT(A3,12,A1)
12 INTEGER*2 ANS,KBDCHK,KBDINC 72 ENDIF
13 LOGICAL ERRORBAR, LINKPEN 73
14 CHARACTER SV*1,vS*6 74 IF (LINKPEN) THEN
15 75 WRITE(*,*) /Put liquid ink pen in slot 1./
16 XP(AY=NINT((CA-XMIN)/ (XMAX-XMIN))*XL+X0) 76 ELSE
}7 YPCA)=NINT(CCA-YMIN)/(YMAX-YMIN))Y*YL+Y0) ;7 WRITE(*,*) ’Put pens in slot 1,2 and 3.’
8 8 ENDIF
19 WRITE(*,*) ’‘Standard paper size? (Y/*):' 79
20 READ(*,100) SV 80 WRITE(*,*) ’‘When plotter ready press any key!/’
21 100 FORMAT(A) 81 2 ANS=KBDCHK()
22 82 IF (ANS.EQ.0) THEN
23 IF (SV.EQ.’Y’ ,OR.SV.EQ.’y’) THEN 83 GOTO 2
24 WRITE(*,*) 'Size A3 or A4 (3/4):' 84 ENDIF
25 READ(*,100) SV 85 ANS=KBDINC()
26 IF (SV.EQ.’3’) THEN 86
27 PLXMIN=0.0 87 IF (LINKPEN) THEN
28 PLXMAX=3600.0 88 CALL RRDGLC(VS,6)
29 PLYMIN=0.0 89 ELSE
30 PLYMAX=2600.,0 90 CALL RRDGLC(’VS 23;/,6)
31 ELSE 91 ENDIF
32 PLXMIN=0.0 92
33 PLXMAX=2600.0 93 XO=NINT(PLXMIN+0.005* (PLXMAX-PLXMIN))
34 PLYMIN=0.0 94 YO=NINT(PLYMIN+Q.26*(PLYMAX-PLYMIN))
35 PLYMAX=1800.0 95 XL=NINT(0.99*(PLXMAX-PLXMIN))

36 ENDIF 96 YL=NINT(O0.73*(PLYMAX-PLYMIN))
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XMIN=X(1)
XMAX=X(N)
YMIN=Y(1)
YMAX=Y(1)

DX=(XMAX-XMIN)/( FVECRANGE-1)
DO 10 1=1, FVECRANGE
X1=(1-1)*DX+XMIN
FVECC1)=F(THETA,L,XI)
YMIN=MINCYMIN, FVEC(I))
YMAX=MAX (YMAX , FVEC(I))
CONTINUE

DO 20 1=1,N
IF (ERRORBAR) THEN

YMIN=MINCYMIN, Y(1)-SIGMA(I
YMAX=MAX(YMAX,Y(1)+SIGMA(I

ELSE
YMIN=MINCYMIN,Y(I))
YMAX=MAX(YMAX,Y(I))

ENDIF

CONTINUE

IF (YMAX-YMIN.LT.1.0D-20) THEN

YMAX=YMAX+0.5D0
YMIN=YMIN-0.5D0
ENDIF

CALL RLNTYP(O)
CALL RASCAL(O)
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P2)

DO 30 I=1,N
PX=XP(X(1))
IF (ERRORBAR) THEN
IF (MOD(I,2).EQ.0) THEN
PY=YP(Y(1)+SIGMACI))
ELSE
PY=YP(Y(I)-SIGMACI))
ENDIF
ELSE
PY=YP(Y(I))
ENDIF
CALL RMOVE(PX,PY)
IF (ERRORBAR) THEN
IF (MOD(I,2).EQ.0) THEN
PY=YPCY(1)-SIGMACI))
ELSE
PY=YP(Y(I)+SIGMACI))
ENDIF
CALL RDRAW(PX,PY)
ELSE
CALL RMARK(4)
ENDIF
CONT INUE

PY=YP(FVEC(1))
PX=XP(XMIN)

))
»

60

70

IF (.NOT.LINKPEN) THEN
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P3)

ENDIF

CALL RMOVE(PX,PY)
DO 40 I=1, FVECRANGE
XI=(1-1)*DX+XMIN

PX=XP(XI)

PY=YP(FVEC(I))

CALL RDRAW(PX,PY)
CONTINUE

XO0=PLXMIN

YO=NINT(PLYMIN+0.25*(PLYMAX-PLYMIN))

XL=PLXMAX-PLXMIN
YL=NINT(0.75*(PLYMAX-PLYMIN))

PX=X0

PY=YO0

IF (.NOT.LINKPEN) THEN
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P1)

ENDIF

DO 50 1=1,2
CALL RMOVE(PX,PY)
PX=X0+XL
CALL RDRAW(PX,PY)
PY=YO+YL
CALL RDRAW(PX,PY)
PX=X0
CALL RDRAW(PX,PY)
PY=YO0
CALL RDRAW(PX,PY)
CONTINUE

DO 60 1=1,N
R(1)=0.000
IF (SIGMACI).NE.0.0DO) THEN

RCI)=CY(I)-F(THETA,L,X(1)))/SIGMA(I)

ENDIF
CONTINUE

YMAX=R(1)

YMIN=R(1)

DO 70 I=1,N
YMAX=MAX(YMAX ,R(1))
YMIN=MINCYMIN,RCI))

CONTINUE

YMAX=ABS( YMAX)

YMAX=MAX(YMAX ,ABS(YMIN))

YMIN=-YMAX

IF (YMAX-YMIN.LT.1.0D-20) THEN
YMAX=YMAX+0.5D0
YMIN=YMIN-0.5D0

ENDIF

XO=NINT(PLXMIN+0.005* (PLXMAX-PLXMIN))



80

90

YO=NINT(PLYMIN+0.01*(PLYMAX-PLYMIN))

XL=NINT(0.99*(PLXMAX-PLXMIN))
YL=NINT(0.22*(PLYMAX-PLYMIN))

[F (.NOT.LINKPEN) THEN
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P2)

ENDIF

DO 80 I=1,N
IF (RCI).NE.0.0) THEN
PX=XP(X(1))
PY=YP(R(I))
CALL RMOVE(PX,PY)
CALL RMARK(4)
ENDIF
CONT INUE

PX=XP(X(1))

PY=YP(0.0D0)

IF (.NOT.LINKPEN) THEN
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P3)

ENDIF

CALL RMOVE(PX,PY)
PX=XP(X{(N))
CALL RDRAW(PX,PY)

X0=PLXMIN

YO=PLYMIN

XL=PLXMAX-PLXMIN
YL=NINT(0.24*(PLYMAX-PLYMIN))

PX=X0

PY=YO

IF (.NOT.LINKPEN) THEN
CALL RMOVE(0.0,1500.0)
CALL RPENCH(P1)

ENDIF

DO 90 I=1,2
CALL RMOVE(PX,PY)
PX=X0+XL
CALL RDRAW(PX,PY)
PY=YO+YL
CALL RDRAW(PX,PY)
PX=X0
CALL RDRAW(PX,PY)
PY=YO

CONTINUE

CALL RDRAW(PX,PY)

CALL RRDGLC(!VS 23;7,6)
CALL RPENCH(O)

CALL RHOME

RETURN
END

IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp

Source File: JETPLOT.FOR Options: /LBZ

VROV WN -

20

SUBROUTINE JETPLOT(Y,SIGMA,X,R,N,F, THETA, L, ERRORBAR)

Anders Persson, 1988
IMPLICIT LOGICAL (A-2)

INTEGER PLXMIN,PLXMAX,PLYMIN, PLYMAX, FVECRANGE

PARAMETER  ( FVECRANGE=500 )
INTEGER I,N,L,X0,Y0,XL,YL
CHARACTER  MSG*12

REAL Y(1:N),SIGMACT:N),X(1:N),RC1:N), F, THETACT:L)
REAL FVEC(1: FVECRANGE) , SLASK, DX, XI,XP,YP

REAL YMIN, YMAX, A, PX,PY,XMIN, XMAX

LOGICAL ERRORBAR , LANDSCAPE

INTEGER*2  XPOS,YPOS,COLOUR,RASTER(0:44,0:1119)
COMMON /RGRP/ XPOS,YPOS, LANDSCAPE,COLOUR, RASTER

XP(A)=NINT((CA-XMIN)/(XMAX-XMIN) )*XL+X0)
YPC(A)=NINTC(CCA-YMIN)/ (YMAX-YMIN) )*YL+Y0)

PLXMIN=0

PLXMAX=719

PLYMIN=0

PLYMAX=1119

IF (LANDSCAPE) THEN
PLXMAX=1119
PLYMAX=719

ENDIF

XO=NINT(PLXMIN+0.005* (PLXMAX-PLXMIN))
YO=NINT(PLYMIN+0.26*(PLYMAX-PLYMIN))

XL=NINT(0.99*(PLXMAX-PLXMIN))
YL=NINT(0.73*(PLYMAX-PLYMIN))

XMIN=X(1)
XMAX=X(N)
YMIN=Y(1)
YMAX=Y(1)

DX=(XMAX-XMIN)/( FVECRANGE-1)
DO 10 I=1, FVECRANGE
XI1=(1-1)*DX+XMIN
FVEC(I)=F(THETA,L,XI)
YMIN=MINCYMIN, FVECCI)
YMAX=MAX(YMAX, FVECCT)
CONTINUE

s

DO 20 I=1,N
IF (ERRORBAR) THEN
YMIN=MIN(YMIN,Y(I)-SIGMA(I
YMAX=MAX(YMAX, Y(I)+SIGMA(I
ELSE
YMIN=MINCYMIN,Y(I))
YMAX=MAX(YMAX,Y(I))
ENDIF
CONT INUE

IF (YMAX-YMIN,.LT.1.0E-20) THEN
YMAX=YMAX+0.5

08/02/88 14:29:26
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YMIN=YMIN-0.5 118

ENDIF 119 YMAX=R(1)
120 YMIN=R(1)
DO 30 I=1,N 121 DO 60 I=1,N
PX=XP(X(1)) 122 YMAX=MAX ( YMAX,R(1))
IF (ERRORBAR) THEN 123 YMIN=MINCYMIN,RCI))
PY=YP(Y(I)+SIGMACI)) 124 60  CONTINUE
ELSE 125
PY=YP(Y(I)) 126 YMAX=ABS( YMAX)
ENDIF 127 YMAX=MAX(YMAX, ABSCYMIN))
CALL HPMOVE(PX,PY) 128 YMIN=-YMAX
IF (ERRORBAR) THEN 129 IF (YMAX-YMIN.LT.1.0E-20) THEN
PY=YP(Y(1)-SIGMACI)) 130 YMAX=YMAX+0.5
CALL HPDRAW(PX,PY) 131 YMIN=YMIN-0.5
ELSE 132 ENDIF
CALL HPMARK(PX,PY) 133
ENDIF 134 XO=NINT(PLXMIN+0,005* (PLXMAX-PLXMIN))
30  CONTINUE 135 YO=NINT(PLYMIN+0.01*(PLYMAX-PLYMIN))
136 XL=NINT(0.99*(PLXMAX~PLXMIN))
PY=YPCFVEC(1)) 137 YL=NINT(0.22*(PLYMAX-PLYMIN))
PX=XP(XMIN) 138
CALL HPMOVE(PX,PY) 139 DO 70 1=1,N
DO 40 I=1,FVECRANGE 140 IF (RCI).NE.0.0) THEN
XI=(1~1)*DX+XMIN 141 PX=XP(X(I))
PX=XP(X1) 142 PY=YP(R(I))
PY=YP(FVEC(I)) 143 CALL HPMARK(PX,PY)
CALL HPDRAWCPX,PY) 144 ENDIF
40 CONTINUE 122 70  CONTINUE
XO=PLXMIN 147 PX=XP(X (1))
YO=NINT(PLYMIN+0.25*(PLYMAX-PLYMIN)) 148 PY=YP(0.0)
XL=PLXMAX -PLXMIN 149 CALL HPMOVE(PX,PY)
YL=NINT(0.75*%(PLYMAX-PLYMIN)) 150 PX=XP(X(N))
151 CALL HPDRAWCPX,PY)
PX=X0 152
PY=Y0 153 X0=PLXMIN
CALL HPMOVE(CPX,PY) 154 YO=PLYMIN
PX=X0+XL 155 XL=PLXMAX-PLXMIN
CALL HPDRAW(PX,PY) 156 YL=NINT(0.24*(PLYMAX-PLYMIN))
PY=YO+YL 157
CALL HPDRAWCPX,PY) 158 PX=X0
PX=X0 159 PY=Y0
CALL HPDRAW(PX,PY) 160 CALL HPMOVE(PX,PY)
PY=Y0 161 PX=X0+XL
CALL HPDRAW(PX,PY) 162 CALL HPDRAW(PX,PY)
163 PY=YO+YL
WRITE(MSG, 100) YMIN 164 CALL HPDRAW(PX,PY)
100  FORMAT(F12.2) 165 PX=X0
CALL HPTBOX(PX,PY,12,MSG) 166 CALL HPDRAW(PX,PY)
167 PY=Y0
PY=YO+YL-13 168 CALL HPDRAW(PX,PY)
WRITE(MSG, 100) YMAX 169
CALL HPTBOX(PX,PY,12,MSG) 170 WRITE(MSG,100) YMIN
171 CALL HPTBOX(PX,PY,12,MSG)
DO 50 I=1,N 172
R(1)=0,0 173 PY=Y0+YL-13
IF (SIGMACI).NE.0.0) THEN 174 WRITE(MSG, 100) YMAX
RCI)=CY(I)-FCTHETA,L,X(1)))/SIGMACI) 1;2 CALL HPTBOX(PX,PY,12,MSG)
ENDIF

50 CONTINUE 177 RETURN



178

END

1BM Professional FORTRAN Compiler (v1.30) by Ryan-McFarland Corp

Source File: DJETPLOT.FOR Options: /LBZ 08/02/88 14:16:35
1 SUBROUTINE JETPLOT(Y,SIGMA,X,R,N,F,THETA,L,ERRORBAR)
2C Anders Persson, 1988
3
4 IMPLICIT LOGICAL (A-2)

5 INTEGER PLXMIN,PLXMAX,PLYMIN,PLYMAX, FVECRANGE
6 PARAMETER ( FVECRANGE=500 )

7 INTEGER I,N,L,X0,Y0,XL,YL

8 CHARACTER MSG*12

9 REAL*8 Y(1:N),SIGMA(1:N),X(1:N),R(1:N),F,THETA(1:L)
10 REAL*8 FVEC(1:FVECRANGE ), SLASK,DX,XI,XP,YP
11 REAL*8 YMIN, YMAX, A, XMIN, XMAX

12 REAL PX,PY

13 LOGICAL ERRORBAR , LANDSCAPE

14 INTEGER*2 XPOS, YPOS, COLOUR,RASTER(0:44,0:1119)
12 COMMON /RGRP/ XPOS, YPOS,LANDSCAPE,COLOUR,RASTER
17 XP(A)=NINT((CA-XMIN)/(XMAX-XMIN))*XL+X0)

}g YPCA)=NINT((CA-YMIN)/(YMAX-YMIN))*YL+Y0)

c

20 PLXMIN=0

21 PLXMAX=719

22 PLYMIN=0

23 PLYMAX=1119

24 IF (LANDSCAPE) THEN

25 PLXMAX=1119

26 PLYMAX=719

27 ENDIF

28 C

29 XO=NINT(PLXMIN+0.005*(PLXMAX-PLXMIN))
30 YO=NINT(PLYMIN+0.26*(PLYMAX-PLYMIN))
31 XL=NINT(0.99* (PLXMAX-PLXMIN))
gg YL=NINT(0.73*(PLYMAX-PLYMIN))
34 XMIN=X(1)
35 XMAX=X(N)

36 YMIN=Y(1)

37 YMAX=Y(1)
38
39 DX=(XMAX-XMIN)/(FVECRANGE-1)
40 DO 10 I=1,FVECRANGE
41 XI=(I-1)*DX+XMIN
42 FVEC(I)=F(THETA,L,XI)
43 YMIN=MIN(YMIN,FVEC(I))
44 YMAX=MAX(YMAX, FVEC(I))
45 10 CONT INUE
46
47 Do 20 I1=1,N
48 IF (ERRORBAR) THEN

49 YMIN=MIN(YMIN, Y(1)-SIGMA(I))

50 YMAX=MAX(YMAX,Y(I)+SIGMA(I))

51 ELSE

52 YMIN=MIN(YMIN,Y(I))

53 YMAX=MAX(YMAX,Y(I))

54 ENDIF

55 20 CONTINUE

30

40

IF (YMAX-YMIN.LT.1.0E-20) THEN
YMAX=YMAX+0.5
YMIN=YMIN-0.5

ENDIF

DO 30 1=1,N

PX=XP(X(I))

IF (ERRORBAR) THEN
PY=YP(Y(I)+SIGMA(I))

ELSE
PY=YP(Y(I))

ENDIF

CALL HPMOVE(PX,PY)

IF (ERRORBAR) THEN
PY=YP(Y(I)-SIGMA(I))
CALL HPDRAW(PX,PY)

ELSE
CALL HPMARK(PX,PY)

ENDIF

CONTINUE

PY=YP(FVEC(1))
PX=XP(XMIN)

CALL HPMOVE(PX,PY)
DO 40 I=1,FVECRANGE
XI=CI1-1)*DX+XMIN

PX=XP(XI)

PY=YP(FVEC(I))

CALL HPDRAW(PX,PY)
CONTINUE

X0=PLXMIN
YO=NINT(PLYMIN+0.25*(PLYMAX-PLYMIN))
XL=PLXMAX-PLXMIN
YL=NINT(0.75*(PLYMAX-PLYMIN))

PX=X0

PY=Y0

CALL HPMOVE(PX,PY)
PX=X0+XL

CALL HPDRAW(PX,PY)
PY=YQ+YL

CALL HPDRAW(PX,PY)
PX=X0

CALL HPDRAW(PX,PY)
PY=Y0

CALL HPDRAW(PX,PY)

WRITE(MSG,100) YMIN
FORMAT(F12.2)
CALL HPTBOX(PX,PY,12,MSG)

PY=YO0+YL-13
WRITE(MSG, 100) YMAX
CALL HPTBOX(PX,PY,12,MSG)

DO 50 1=1,N
R(1)=0.0
IF (SIGMA(I).NE.0.0) THEN



50

60

RCII=CY(I)-F(THETA,L,X(1)))/SIGMA(I)
ENDIF
CONTINUE

YMAX=R(1)

YMIN=R(1)

DO 60 1=1,N
YMAX=MAX(YMAX ,R(1))
YMIN=MINCYMIN,RCI))

CONTINUE

YMAX=ABS(YMAX)
YMAX=MAX(YMAX,ABS(YMIN))
YMIN=-YMAX
IF (YMAX-YMIN.LT.1.0E-20) THEN
YMAX=YMAX+0.5
YMIN=YMIN-0.5
ENDIF

XO=NINT(PLXMIN+0.005*% (PLXMAX-PLXMIN))
YO=NINT(PLYMIN+0.01*(PLYMAX-PLYMIN))
XL=NINT(0.99*(PLXMAX-PLXMIN))
YL=NINT(0.22*(PLYMAX-PLYMIN))

DO 70 1=1,N
IF (R(1).NE.0.0) THEN
PX=XP(X(1))
PY=YP(R(I))
CALL HPMARK(PX,PY)
ENDIF
CONTINUE

PX=XP(X(1))
PY=YP(0.0)
CALL HPMOVE(PX,PY)
PX=XP(X(N))
CALL HPDRAW(PX,PY)

X0=PLXMIN

YO=PLYMIN

XL=PLXMAX-PLXMIN
YL=NINT(0.24*(PLYMAX-PLYMIN))

PX=X0

PY=Y0

CALL HPMOVE(PX,PY)
PX=X0+XL

CALL HPDRAW(PX,PY)
PY=YO+YL

CALL HPDRAW(PX,PY)
PX=X0

CALL HPDRAW(PX,PY)
PY=Y0

CALL HPDRAW(PX,PY)

WRITE(MSG,100) YMIN
CALL HPTBOX(PX,PY,12,MSG)

PY=Y0+YL-13
WRITE(MSG, 100) YMAX

176
177
178
179

CALL HPTBOX(PX,PY,12,MSG)

RETURN
END



HERCLIB &r ett bibliotek bestldende av 17 rutiner for att rita pa
datorskédrmen. Grafikkortet skall wvara Hercules-kompatibelt och man
maste ladda de minnesresidenta programmen HGC.COM och INT10.COM fréan
Hercules innan program som anvander rutinerna kan k&ras. Sk#rmen har
koordinaterna 0..719 1 horisontell 1led och 0..347 1 vertikal.
Rutinerna anvdnder nedre vanstra hoérnet som origo (0,0). Fbdr
ytterligare information se manualen till grafikkortet och manualen
till GRAPH X programvaran fran Hercules. Fdrutom ritrutinerna finns
det tre rutiner (KBDCHK, KBDIN och KBDINC) som liser av tangentbordet
via anrop av DOS-rutiner (Se IBM DOS Technical Reference Manual och

IBM PC Technical Reference Manual).

Beskrivning av rutinerna.

ARC Ritar ett cirkelsegment.
BLKFIL Ritar en fylld rektangel.
CIRC Ritar en cirkel.

CLRSCR Suddar skarmen.

DISP Vil jer grafiksida (0 eller 1) for visning.

DLINE Ritar en vektor.

FILL Fyller ett omrade med farg.

GETPT Tar reda pad om en pixel &r fylld.

GMODE Andrar skirmen till grafisk mod.

GPAGE Vialjer vilken grafiksida ritkommandon skall verka pa.
LEVEL vValjer vilken farg ritkommandon skall rita med (0..2).
MOVE Flyttar cursorn utan att rita.

PLOT Ritar en pixel.

TMODE Satter kortet 1 textmod.

HRDCPY Dumpar en grafiksida till skrivare.

ONECHR Skriver en bokstav pa grafiksidan. (Anvands av TEXT).

TEXT Skriver en teckenstrang pa grafiksidan.

KBDCHK Ger varde skilt fran noll om en tangent varit nedtryckt.

KBDIN Ger koden for den tangent som tryckts ned.

KBDINC Ger koden for den tangent som tryckts ned. Reagerar pa
Ctrl-C.

-- 152 --
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ccceceececcececcecccceceececcccceccce
c c
c Library: HERCLIB.LIB c
c c
ccceceeecceececeeceececceceececceceeecce

c

c TITLE ARC

c ; Anders Persson, 1986

c ; FORTRAN: SUBROUTINE ARC(X,Y,R,Q)

c ; INTEGER*2 X,Y,R,Q

c i

c PARBLK STRUC

c PARX DD ?
c PARY DD ?
c PARR DD ?
c PARQ DD ?
c PARBLK ENDS

c LADATA SEGMENT  /DATA’

c DB 'ARC !

c SP_SAVE DW 0

c DD 0

c LADATA ENDS

c PCODE SEGMENT  /CODE’

c ASSUME CS:PCODE,DS:LADATA
c DW SEG LADATA

c ARC PROC FAR

c PUBLIC ARC

o Mov AX,LADATA

c MOV DS,AX

c Mov SP_SAVE, SP

c LDS SI,ES:PARX [BX]
c MOV DI, [SI]

c LDS S1,ES:PARY [BX]
c Mov BP,347

c SuB BP, [SI]

c LDS SI,ES:PARQ[BX]
c MOV AX, [SI]

c LDS S1,ES:PARR[BX]
c MoV BX, [SI]

c Mov AH,4CH

c INT 10H

c RET

c ARC ENDP

c PCODE ENDS

c END

c H

c TITLE BLKFIL

c ; Anders Persson, 1986

c ; FORTRAN: SUBROUTINE BLKFIL(X,Y,W,H)
c H INTEGER*2 X,Y,W,H

c ;

c PARBLK STRUC

c PARX DD ?
c PARY DD ?
c PARW DD ?
c PARH DD ?
c PARBLK ENDS

c LADATA SEGMENT  /DATA’

c DB 'BLKFIL '’

c SP_SAVE DW o

elsizisizizizizisizisizizsizizsizsizizizizsizisizisisizsizizsizisizsisizsizsisizisizizsizsisizsizisizsizizsizisizsisizisizsizizizsizislinl

[ SN NN
N oo —— o
OVR®NOWUNIHWN

DD
ENDS
SEGMENT
ASSUME
DW
PROC
PUBLIC
MoV
MOV
MoV
LDS
MOV
LDS
Mov
SuB
LDS
MOV
LDS
MoV
Mov
INT
RET
ENDP
ENDS
END

TITLE

Anders Persson, 1986

0

1CODE’
CS:PCODE,DS:LADATA
SEG LADATA
FAR

BLKFIL
AX,LADATA
DS, AX
SP_SAVE, SP
SITES:PARX [BX]
DI, [SI]
SI,ES:PARY [BX]
BP,347

BP, [S1]
SI,ES:PARW[BX]
CX, [S1]
SI,ES:PARH[BX]
BX, [SI]

AH, 4AH

10H

CIRC

SUBROUTINE CIRC(X,Y,R)
INTEGER*2 X,Y,R

STRUC
PARX
PARY
PARR
ENDS
SEGMENT

ENDS
SEGMENT
ASSUME
DW
PROC
PUBLIC
MoV
MOV
MOV
LDS
MOV
LDS
MoV
SuB
LDS
MOV
MoV
INT
RET
ENDP

DD ?
DD
DD ?

-~

'DATA'
'CIRC !
0

0

/CODE’
CS:PCODE,DS:LADATA
SEG LADATA
FAR

CIRC

AX, LADATA
DS, AX
SP_SAVE, SP
SITES:PARX [BX]
DI, [SI]
SI,ES:PARY [BX]
BP,347

BP, [S1]
SI,ES:PARR [BX]
BX, [SI]

AH,4DH

108
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PCODE

Anders Persson, 1986

+ FORTRAN:

SP_SAVE
LADATA
PCODE

CLRSCR

CLRSCR
PCODE

FORTRAN:

Twewame

PARBLK

PARBLK
LADATA

SP_SAVE

LADATA
PCODE

DISP

DISP
PCODE

Anders Persson, 1986

+ FORTRAN:

ENDS
END

TITLE

CLRSCR

SUBROUTINE CLRSCR

SEGMENT
DB

DW

DD

ENDS
SEGMENT
ASSUME
DW
PROC
PUBLIC
MOV
MoV
MoV
MoV

INT

RET
ENDP.
ENDS
END

TITLE

Anders Persson, 1986

'DATA’
'CLRSCR
0

0

1CODE’
CS:PCODE,DS:LADATA
SEG LADATA

FAR

CLRSCR

AX, LADATA

DS, AX

SP_SAVE, SP

AH,42H

10K

DISP

SUBROUTINE DISP(P)
INTEGER*2 P

STRUC
PARB
ENDS
SEGMENT
DB

DW

DD
ENDS
SEGMENT
ASSUME
DW
PROC
PUBLIC
MOV
MoV
MOV
LDS
MOV
MOV
INT
RET
ENDP
ENDS
END

TITLE

DD ?

'DATA
‘DISP !
0

0

1CODE’
CS:PCODE, DS :LADATA
SEG LADATA

FAR

DISP

AX,LADATA

DS, AX

SP_SAVE, SP
SITES:PARB [BX]

AX, [SI]

AN, 45H

10H

DLINE

SUBROUTINE DLINE(X,Y)

181
182
183
184
185
186
187
188
189
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191
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193
194
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197
198
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210
21
212
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214
215
216
217
218
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220
221
222
223
224
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: INTEGER*2 X,Y
[
PARBLK STRUC
PARX DD ?
PARY DD ?
PARBLK ENDS
LADATA SEGMENT  /DATA’
DB /DLINE !
SP_SAVE DW 0
DD 0
LADATA ENDS
PCODE SEGMENT  *CODE’
ASSUME  CS:PCODE,DS:LADATA
DW SEG LADATA
DLINE PROC FAR
PUBLIC  DLINE
MOV AX,LADATA
MOV DS, AX
MOV SP_SAVE, SP
LDS SITES:PARX [BX]
MOV DI, [SI]
LDS SI,ES:PARY [BX]
MOV BP,347
SUB BP, [S1]
MOV AH, 49H
INT 10H
RET
DLINE ENDP
PCODE ENDS
END
r
TITLE FILL

Anders Persson, 1986

’
; FORTRAN:  SUBROUTINE FILL(X,Y)
: INTEGER*2 X, Y
[
PARBLK STRUC
PARX DD ?
PARY DD ?
PARBLK ENDS
LADATA SEGMENT  'DATA’
DB PFILL !
SP_SAVE DW 0
DD 0
LADATA ENDS
PCODE SEGMENT  /CODE’
ASSUME  CS:PCODE,DS:LADATA
DW SEG LADATA
FILL PROC FAR
PUBLIC  FILL
MOV AX,LADATA
MOV DS, AX
MOV SP_SAVE, SP
LDS SI;ES:PARX [BX]
MOV DI, [S1]
LDS SI,ES:PARY [BX]
MOV BP.347
SUB 8P, [S11
MOV AH, 4EH
INT 10H
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275
276
277
278
279
280
281
282
283
284
285
286
287

289
290
291
292
293

295
296
297
298

300

O0O0O0OOO0O0O0000O0O000OO0000O0000000O0O00000O00O00000000O000000000

FILL
PCODE

FORTRAN:

ARBLK

PARBLK
LADATA
SP_SAVE
LADATA
PCODE

GETPT

GETPT
PCODE

1

RET
ENDP
ENDS
END

TITLE

Anders Persson, 1986

INTEGER*2
INTEGER*2

STRUC
PARX
PARY
ENDS
SEGMENT

INT
MoV
RET
ENDP
ENDS
END

TITLE

; Anders Persson, 1986
SUBROUTINE GMODE

; FORTRAN:
iADATA
SP_SAVE
LADATA
PCODE

GMODE

SEGMENT

GETPT

FUNCTION GETPT(X,Y)
X,Y

DD ?
DD ?

'DATA’
'GETPT
0

0

1CODE’
CS:PCODE,DS:LADATA
SEG LADATA
FAR

GETPT

AX, LADATA

DS, AX
SP_SAVE, SP
SITES:PARX[BX]
DI, [SI]
SI,ES:PARY[BX]
BP,347

BP, [S1]

AH,47H

104

AH , OH

GMODE

'DATA'
'GMODE '/
0

0

'CODE/
CS:PCODE,DS:LADATA
SEG LADATA

FAR

GMODE

AX,LADATA

DS, AX

SP. SAVE, SP

AH740H

10H
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308
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323
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328
329
330
33
332
333
334
335
336
337
338
339
340
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344
345
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357
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GMODE
PCODE

.
’

; Anders Persson, 1986

; FORTRAN:
H

;

PARBLK

PARBLK
LADATA

SP_SAVE

LADATA
PCODE

GPAGE

GPAGE
PCODE

.
’

; Anders Persson, 1986

; FORTRAN:
’

H

PARBLK

PARBLK
LADATA

SP_SAVE
LADATA
PCODE

LEVEL

ENDP
ENDS
END

TITLE

GPAGE

SUBROUTINE GPAGE(P)
INTEGER*2 P

STRUC
PARB
ENDS
SEGMENT
DB

DW

DD
ENDS
SEGMENT
ASSUME
DW
PROC
PUBLIC
MoV
MoV
MoV
LDS
MoV
MoV
INT
RET
ENDP
ENDS
END

TITLE

DD ?

'DATA!
'GPAGE
0

0

1CODE!
CS:PCODE,DS:LADATA
SEG LADATA
FAR

GPAGE

AX, LADATA
DS, AX
SP_SAVE, SP
SI7ES:PARB[BX]
AX, [SI]

AH,43H

10H

LEVEL

SUBROUTINE LEVEL(I)
INTEGER*2 |

STRUC
PARI
ENDS
SEGMENT

ENDS
SEGMENT
ASSUME
DW
PROC
PUBLIC
MoV
MOV
MoV
LDS
MOV
MoV
INT
RET

DD ?

'DATA!
'LEVEL
0

0

1 CODE!
CS:PCODE,DS:LADATA
SEG LADATA
FAR

LEVEL
AX,LADATA

DS, AX
SP_SAVE, SP
S17ES:PARI [BX]
AX, [S1]

AH, 44H

10H
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LEVEL
PCODE

; FORTRAN:

¢
?
I
;

ARBLK

PARBLK
LADATA
SP_SAVE
LADATA
PCODE

MOVE

MOVE
PCODE

FORTRAN:

O nene s

ARBLK
PARBLK
LADATA
SP_SAVE
LADATA
PCODE

PLOT

ENDP
ENDS
END

TITLE MOVE

; Anders Persson, 1986

SUBROUTINE MOVE(X,Y)
INTEGER*2 X, Y

STRUC

PARX DD
PARY DD
ENDS

SEGMENT  /DATA’

DB MOVE !
DW 0

DD 0

ENDS

SEGMENT  ’CODE’

ASSUME CS:PCODE,DS:LADATA

DW SEG LADATA
PROC FAR

PUBLIC  MOVE

MoV AX, LADATA

MoV DS, AX

MOV SP_SAVE, SP
LDS SI7ES:PARX [BX]
MOV DI, [SI]

LDS SI,ES:PARY [BX]
MoV BP,347

suB 8P, {SI1

MoV AH, 48H

INT 10H

RET

ENDP

ENDS

END

TITLE pPLOT

Anders Persson, 1986

SUBROUTINE PLOT(X,Y)
INTEGER*2 X, Y

STRUC

PARX DD
PARY DD
ENDS

SEGMENT 'DATA'

DB 'PLOT !
DW 0

DD 0

ENDS

SEGMENT 'CODE'

ASSUME CS:PCODE,DS:LADATA

DW SEG LADATA
PROC FAR

PUBLIC PLOT

MOV AX,LADATA
MOV DS, AX

MoV SP_SAVE, SP

zigisizizsizisizisisiecisisizsislsizsisicisisizsielsizsisicisisisisieclisisisisirisisicisisNsisisislisisisislsigsisis s e isNs N Ne]

PLOT
PCODE

.
7

LDS SI,ES:PARX {BX]
MoV DI, [S11

LDS S1,ES:PARY [BX]
MOV BP,347

SUB BP, [S1]

MOV AH, 46H

INT 10K

RET

ENDP

ENDS

END

TITLE TMODE

; Anders Persson, 1986

; FORTRAN:
{ ADATA
SP_SAVE
LADATA
PCODE

TMODE

TMODE
PCODE

.
7

SUBROUTINE TMODE
SEGMENT 'DATA’

DB  TMODE !
DW 0

DD 0

ENDS

SEGMENT  /CODE’

ASSUME CS:PCODE,DS:LADATA

DW SEG LADATA
PROC FAR

PUBLIC  TMODE

MOV AX, LADATA
MOV DS, AX

MOV SP_SAVE, SP
MOV AHT41H

INT 100

RET

ENDP

ENDS

END

TITLE HRDCPY

: Anders Persson, 1986

* FORTRAN:
;
PARBLK

PARBLK
LADATA

SP_SAVE
LADATA
PCODE

HRDCPY

SUBROUTINE HRDCPY(B)
INTEGER*2 B

STRUC

PARB DD
ENDS

SEGMENT  ’/DATA’

DB 'HRDCPY
DW 0

DD 0

ENDS

SEGMENT  /CODE’

ASSUME CS:PCODE,DS:LADATA

DW SEG LADATA
PROC FAR

PUBLIC  HRDCPY

MOV AX,LADATA

MOV DS, AX

MOV SP. SAVE, SP
LDS S17ES:PARB [BX]
MOV BX, [S1]

MoV BH, OOH
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H

XOR
MOV
MOV
MOV
MOV -
MOV
MoV
INT
RET
RDCPY ENDP

PCODE ENDS

i
i
i
P
[
L

S|

L
p

END
TITLE

Anders Persson, 1986
SUBROUTINE ONECHR(X,Y,I)

FORTRAN:

AX, AX
ES, AX

BP, 2+4*05H
AX,ES: [BP]
ES, AX

BP, 130H
ES: [BPI,BL
5

ONECHR

INTEGER*2 X, Y, 1

ARBLK STRUC
PARX
PARY
PARI
ARBLK ENDS
ADATA SEGMENT
DB
P_SAVE DW
0D
ADATA ENDS
CODE SEGMENT
ASSUME
DW

ONECHR PROC

PUBLIC
MOV
MOV
MOV
LDS
MOV
LDS
MOV
SuB
LDS
MOV
MOV
INT
RET

ONECHR ENDP
PCODE ENDS

END

DD ?
DD ?
DD ?

'DATA’
‘ONECHR /
0

0

1 CODE
CS:PCODE,DS:LADATA
SEG LADATA

FAR

ONECHR

AX, LADATA

DS, AX

SP_SAVE, SP
SI7ES:PARX [BX]

DI, [SI]
SI,ES:PARY [BX]
BP,347

BP, [SI]
SI,ES:PARI [BX]

AX, [SI]

AH,4BH

10H

SUBROUTINE TEXT(X,Y,LEN,MSG)

Anders Persson, 19

IMPLICIT
INTEGER*2
CHARACTER*(*) MSG

Do 10 I=1,LEN
IX=X+(1-1)*9
IY=Y

LOGICAL (A-2)
X,Y,LEN, IASC, IX, IV, I

541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572

574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595

597
598

600

O0O0O00O0OO0O0OOOO0OO0O00O0O0000O00000O00O000O0O0O000000O0000O000O00O000O000000

—_
o

IASC=ICHAR(MSG(I:1))

CALL ONECHR(IX,1Y,IASC)

CONTINUE
RETURN
END
TITLE
; Anders Persson, 1986
; FORTRAN: INTEGER*2
I
LADATA SEGMENT
DB
SP_SAVE DW
DD
LADATA ENDS
PCODE SEGMENT
ASSUME
DW
KBDCHK PROC
PUBLIC
MOV
MOV
MOV
MOV
INT
MOV
RET
KBDCHK ENDP
PCODE ENDS
END
’
TITLE

: FORTRAN:

I
LADATA
DB
SP_SAVE oW
DD
LADATA ENDS

PCODE SEGMENT

ASSUME
DW
KBDIN PROC
PUBLIC
MoV
MOV
MOV
MoV
INT
MOV
CMP

RET
AGAIN: MOV
INT
MoV
ADD
RET

Anders Persson, 1986
INTEGER*2

SEGMENT

KBDCHK
FUNCTION KBDCHK()

'DATA’
'KBDCHK
0

0

1CODE*
CS:PCODE,DS:LADATA
SEG LADATA

FAR

KBDCHK

AX,LADATA

DS, AX

SP_SAVE, SP

AHOBH

21

AH, OOH

KBDIN
FUNCTION KBDIN()

'DATA’
‘KBDIN 7/
0

0

1 CODE’
CS:PCODE,DS:LADATA
SEG LADATA

FAR

KBDIN

AX,LADATA

DS, AX

SP_SAVE,SP

AHTO7H

21H

AH, OH

AL, OH

AGAIN

AH,07H
2110
AH, OH
AX, 1000

sEXTENDED ASCII CODE
;F1..F10, CURSOR KEYS ETC.
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KBDIN
PCODE

.
'

ENDP
ENDS
END

TITLE

; Anders Persson, 1986

+ FORTRAN:
iADATA
SP_SAVE
LADATA
PCODE

KBDINC

AGAIN:

KBDINC
PCODE

INTEGER*2

SEGMENT
DB

DwW

DD
ENDS
SEGMENT
ASSUME
DW
PROC
PUBLIC
MoV
MoV
MoV
MoV
INT
MoV
CMP

Jz

RET
MoV
INT
MOV
ADD
RET
ENDP
ENDS
END

KBDINC

FUNCTION KBDINC()>
'DATA’

‘KBDINC /

0

0

! CODE’

CS:PCODE,DS:LADATA

SEG LADATA
FAR

KBDINC

AX, LADATA
DS, AX
SP_SAVE,SP
AW, 08H

214

AH,O0H
AL,CH
AGAIN

AH, O8H
21K
AH,OH
AX, 1000

JEXTENDED ASCII CODE
;F1..F10, CURSOR KEYS ETC.



PLLIB

Biblioteket innehd&ller 36 rutiner f&r att rita pd en Roland DXY-980
plotter eller en Watanabe DIGI-PLOT Model W4871 plotter. Alla rutiner
till Watanabe-plottern bérjar pad bokstaven W och alla till
Roland-plottern bdrjar med bokstaven R. F6r nirmare beskrivningar till
de bada plottrarna se respektive tillverkares manualer. (0OBS Roland
plottern skall anviéndas 1 DXY-mode och vara kopplad till datorn med en

vanlig skrivarkabel foér parallellporten.)

Beskrivning av rutinerna.

WINITP Initiera parallellporten. Skall anropas en gang av
huvudprogrammet innan Watanabe-rutinerna kan anvéndas.

WATOUT Skickar ett ascii-tecken till parallellporten. Anvénds
endast internt av Watanabe-rutinerna.

RHOME } Flyttar pennan till hemma l&ge. Ritar inget.

RDRAW Ritar en rat linje fran pennans nuvarande position till
WDRAW {(x,y). Absoluta koordinater.

RMOVE Flyttar pennan till position (x,y) utan att rita. Absoluta
WMOVE koordinater.

RRDRAW Samma som RDRAW, WDRAW men med relativa koordinater.

WRDRAW

RRMOVE Samma som RMOVE, WMOVE men med relativa koordinater.

WRMOVE

RLNTYP Valjer hur linjer skall ritas, kontinuerligt eller streckat
WLNTYP pa olika s&tt.

RLNSCL Valjer strecklangd for streckade linjer.

WLNSCL

RAXIS Ritar en x- eller y-axel.

WAXIS

RPRINT Skriver en teckenstrang.

WPRINT

RASCAL val jer storlek pa tecken.

WASCAL

RAROT Véljer vilken riktning text skall skrivas.

WAROT

RMARK Ritar en markering i nuvarande position.

WMARK

RPENCH Byter penna.

RCIRC Ritar en cirkel.

RRCIRC Ritar en cirkel, relativa koordinater.

RCCENT Specificerar ett cirkelcentrum.

RACIR Ritar en cirkel med centrum enl. RCCENT specifikationen.

-- 159 --



RAPROC

RHATCH
RCURVE
RRCURVE
RRDGLC

Ritar segment och indikeringslinjer for cirklar med centrum
enl. RRCENT specifikationen.

Ritar streckade rektanglar.

Ritar mjuk (spline) kurva mellan en serie punkter.

Samma som RCURVE men i relativa koordinater.

Roland RD-GL graphics command. Ger mdjlighet att fran
DXY-mode anropa de HP-Graphics Language-kompatibla
ritrutiner som Roland-plottern kan tolka. Det finns ungefér
50 kraftfulla kommandon att vialja fran. T.ex. &ndra pennans
hastighet, rita text med olika lutning i valfri riktning,
dndra teckenuppsittningen, definiera egna tecken, skala om

en ritning m.m. For nidrmare information se manualen .

-- 1860 --
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File: PLLIB.FOR

Options: /LBZ 08/02/88 14:43:56
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* Name: PLLIB.FOR, PLLIB.LIB
* Program library for Watanabe and Roland pen plotter.
* Anders Persson, 1988
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Assembler routines:
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Filename: WINITP.ASM

FORTRAN CALL: CALL WINITP, no parameters
Initialize paral. port. for Watanabe plotter

must be called prior to any other plot routine if

the Watanabe plotter is to be used

TITLE WINITP
;Anders Persson, 1988
LADATA SEGMENT /DATA’
DB IWINITP !
SP_SAVE DW 0
DD 0
LADATA ENDS
PCODE SEGMENT ! CODE !
ASSUME CS:PCODE,DS:LADATA
DW SEG LADATA
WINITP PROC FAR
PUBLIC WINITP
MoV AX,LADATA
MOV DS, AX
MOV SP_SAVE,SP
STATPORTC = 770
CTRLPORT = 771
CTRLDATA = 100100018
MOV DX,CTRLPORT
MOV AL,CTRLDATA
ouT DX, AL ;INITIALIZE PORT
MOV DX,STATPORTC
MoV AL, 000000008
ouT DX, AL ;ENSURE STROBE=0
RET
WINITP ENDP
PCODE ENDS
END

e 3 3 3 e 3k 3 i 3k vk o i 3k 3k 3k 3 dly el ol 3k sk ok i 3k 3k sk o i sk 3k i ke sl e ke vie e d e vie e e d e vie ke e e e d e vie e de e e vie e e e e e e

Filename: WATOUT.ASM

FORTRAN CALL: CALL WATOUT(D), INTEGER*2 D

The routine sends an ascii character (D=ICHAR(CHARACTER)) to
the parallel!l port, only used in Watanabe plot routines

TITLE WATOUT
;Anders Persson, 1988
PARBLK STRUC
PAR DD
PARBLK ENDS
LADATA SEGMENT DATA’
DB TWATOUT !

o000 O00000000000000aO0000000000aO0a00

100

SP_SAVE DW 0
DD 0

LADATA ENDS

PCODE SEGMENT ! CODE
ASSUME CS:PCODE,DS:LADATA
DW SEG LADATA

WATOUT PROC FAR
PUBLIC WATOUT
MoV AX,LADATA
MOV DS, AX
MoV SP_SAVE, SP

UTPORTB = 769

STATPORTC = 770
MoV DX, STATPORTC ; CHECK

BUSY: IN AL,DX ; PLOTTER
AND AL, 000010008 : READY
INZ BUSY ; = BUSY=0
MOV DX,UTPORTB ; PUT
LDS S1,ES:PAR[BX] : DATA
MOV AX, {S11 ; ON
AND AL,011111118 ; OUTPUT
ouT DX, AL ; LINES
MOV DX, STATPORTC ; SEND
Mov AL, 000100008 :
ouT DX, AL ; STROBE
MOV AL, 000000008 ;
ouT DX, AL ; PULSE
RET

WATOUT ENDP

PCODE ENDS
END

SUBROUTINE RHOME
Anders Persson, 1988

OPEN(9,FILE=/PRN')
WRITE(9,100) 'H’
FORMAT (A1)
CLOSE(9)

RETURN
END

SUBROUTINE WHOME
Anders Persson, 1988

IMPLICIT LOGICAL (A-Z)
INTEGER*2 D

D=ICHAR('H’)
CALL WATOUT(D)
D=10

CALL WATOUT(D)

RETURN
END
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100

100

10

SUBROUTINE RDRAW(X,Y)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
REAL X, Y

IF (ABS(X).GT.16383.0.0R.ABS(Y).GT.16383.0) THEN
WRITE(*,*) ’Parameter out of range in RDRAW subroutine.’

STOP
ENDIF

OPEN(9,FILE='PRN’)
WRITE(9,100) ‘D’ ,X,’,’,Y
FORMAT(A1,F11.4,A1,F11.4)
CLOSE(?)

RETURN
END

SUBROUTINE WDRAW(X,Y)
Anders Persson, 1988

IMPLICIT LOGICAL (A-Z)
REAL X,y .
INTEGER*2  IX,IY,D,I
CHARACTER  LINE*11

IF (X.GT.3600.0) THEN
1X=3600

ELSEIF(X.LT.0.0) THEN
1X=0

ELSE
IX=NINT(X)

ENDIF

IF (Y.GT.2600.0) THEN
1Y=2600

ELSEIF(Y.LT.0.0) THEN
1Y=0

ELSE
[Y=NINT(Y)

ENDIF

WRITE(LINE,100) /D’,IX,?,’,1Y,CHAR(10)
FORMAT(A, 144,14 ,A)

Do 10 I=1,11
D=ICHARCLINECI:1))
CALL WATOUT(D)

CONTINUE

RETURN
END

SUBROUTINE RMOVE(X,Y)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
REAL X,Y

100

100

IF (ABS(X).GT.16383.0.0R.ABS(Y).GT.16383.0) THEN
WRITE(*,*) ’/Parameter out of range in RMOVE subroutine.’

STOP
ENDIF

OPEN(9,FILE='PRN’)
WRITE(9,100) M’ X, 7,1, Y
FORMAT(A1,F11.4,A1,F11.4)
CLOSE(9)

RETURN
END

SUBROUTINE WMOVE(X,Y)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
REAL X,Y

INTEGER*2  1X,IY,D,1
CHARACTER  LINE*11

IF (X.GT.3600.0) THEN
IX=3600

ELSEIF(X.LT.0.0) THEN
IX=0

ELSE
IX=NINT(X)

ENDIF

IF (Y.GT.2600.0) THEN
1Y=2600

ELSEIF(Y.LT.0.0) THEN
1Y=0

ELSE
IY=NINT(Y)

ENDIF

WRITE(LINE,100) ’M’,IX,’,’,1Y,CHAR(10)
FORMAT(A, 14,A,14,A)

Do 10 1=1,11
D=ICHARCLINE(I:1))
CALL WATOUT(D)

CONTINUE

RETURN
END

SUBROUTINE RRDRAW(X,Y)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
REAL X, Y

IF (ABS(X).GT.16383.0.0R.ABS(Y).GT.16383.0) THEN
WRITE(*,*) ‘Parameter out of range in RRDRAW subroutine.’

STOP
ENDIF

OPEN(9,FILE='PRN’)
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238 WRITE(9,100) ‘17,X,/,’,Y 298 IMPLICIT LOGICAL (A-Z)
239 100  FORMAT(A1,F11.4,A1,F11.4) 299 REAL X,Y

’
240 CLOSE(9) 300 INTEGER*2  IX,1Y,D, 1
241 301 CHARACTER LINE*13
242 RETURN 302
243 END 303 IF (ABS(X).GT.3600.0) THEN
244 304 IX=SIGN(3600.0,X)
245 SUBROUTINE WRDRAW(X,Y) 305 ELSE
246 C Anders Persson, 1988 306 IX=NINT(X)
247 307 ENDIF
248 IMPLICIT LOGICAL (A-2) 308
249 REAL X,Y 309 IF (ABS(Y).GT.2600.0) THEN
250 INTEGER*2  IX,IY,D,I 310 1Y=SIGN(2600.0,Y)
251 CHARACTER LINE*13 3N ELSE
252 312 IY=NINT(Y)
253 IF (ABS(X).GT.3600.0) THEN 313 ENDIF
254 IX=SIGN(3600.0,X) 314
255 ELSE 315 WRITEC(LINE,100) ‘R’,IX,’,’,1Y,CHAR(C10)
256 IX=NINT(X) 316 100 FORMAT(A,I5,A,15,A)
257 ENDIF 317
258 318 DO 10 1=1,13
259 IF (ABS(Y).GT.2600.0) THEN 319 D=ICHAR(CLINE(I:I))
260 1Y=SIGN(2600.0,Y) 320 CALL WATOUT(D)
261 ELSE 321 10 CONTINUE
262 IY=NINT(Y) 322
263 ENDIF 323 RETURN
264 324 END
265 WRITECLINE,100) ‘I7,IX,’,’,1Y,CHARC10) 325
266 100  FORMAT(A,I5,A,I5,A) 326 SUBROUTINE RLNTYP(P)
267 327 ¢ Anders Persson, 1988
268 DO 10 I=1,13 328
269 D=ICHAR(CLINE(I:1)) 329 IMPLICIT LOGICAL (A-2)
270 CALL WATOUT(D) 330 INTEGER P,IP
271 10 CONTINUE 33
272 332 IF (ABS(P).GE.6) THEN
273 RETURN 333 IP=0
274 END 334 ELSE
275 335 IP=p
276 SUBROUTINE RRMOVE(X,Y) 336 ENDIF
277 C Anders Persson, 1988 337
278 338 OPEN(9,FILE='PRN’)
279 IMPLICIT LOGICAL (A-Z) 339 WRITE(Y,100) ‘L ,IP
280 REAL X,Y 340 100  FORMAT(A1,12)
281 341 CLOSE(9)
282 IF (ABS(X).GT.16383.0.0R.ABS(Y).GT.16383.0) THEN 342
283 WRITE(*,*) ’Parameter out of range in RRMOVE subroutine.’ 343 RETURN
284 STOP 344 END
285 ENDIF 345
286 346 SUBROUTINE WLNTYP(P)
287 OPEN(9,FILE='PRN') 347 C Anders Persson, 1988
288 WRITE(9,100) ‘R’ X,’,',Y 348
289 100 FORMAT(A1,F11.4,A1,F11.4) 349 IMPLICIT LOGICAL (A-2)
290 CLOSE(9) 350 INTEGER P
291 351 INTEGER*2 D, LF,L
292 RETURN 352
293 END 353 LF=10
294 354 D=ICHAR(’0’)
295 SUBROUTINE WRMOVE(X,Y) 355 IF (P.NE.O) THEN
296 C Anders Persson, 1988 356 D=ICHAR('1/)

297 357 ENDIF
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100

100

L=ICHAR('L’)

CALL WATOUT(L)
CALL WATOUT(D)
CALL WATOUT(LF)

RETURN
END

SUBROUTINE RLNSCL(L)
Anders Persson, 1988

IMPLICIT LOGICAL (A-Z)
INTEGER L

IF (L.LT.0.0R.L.GT.16383) THEN

WRITE(*,*) ‘Parameter out of range in RLNSCL subroutine.’

STOP
ENDIF

OPEN(9, FILE=/PRN')
WRITE(9,100) ‘B',L
FORMAT(A1,15)
CLOSE(9)

RETURN
END

SUBROUTINE WLNSCL(L)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER L

INTEGER*2  D,1

CHARACTER  LINE*S

IF (L.GT.127) THEN
D=127

ELSEIFCL.LT.1) THEN
D=1

ELSE
D=L

ENDIF

WRITE(LINE,100) ’B’,D,CHAR(10)
FORMAT(A,13,A)

DO 10 I=1,5
D=ICHAR(LINE(CI:1))
CALL WATOUT(D)

CONTINUE

RETURN
END

SUBROUTINE RAXIS(P,Q,R)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER P,R

100

100

f

REAL Q

IF (P.LT.0.0R.P.GT.1.0R.ABS(Q).GT.16383.0.0R.

R.LT.1.0R.R.GT.16383) THEN

WRITE(*,*) ’Parameter out of range in RAXIS subroutine.’

STOP
ENDIF

OPEN(9, FILE='PRN’)
WRITE(9,100) 'X’,P,’,7,Q,7,7,R
FORMAT(A1,11,A1,F11.4,A1,15
CLOSE(9)

RETURN
END

SUBROUTINE WAXIS(P,Q,R)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER P,R

REAL Q

INTEGER*2 1P, 1Q,IR,D,I
CHARACTER  LINE*13

1P=1

IF (P.EQ.0) THEN
1P=0

ENDIF

IF (RiLT.1) THEN
IR=

ELSEIF (R.GT.1000) THEN
1R=1000

ELSE
IR=R

ENDIF

IF (IP.EQ.1) THEN
IF (Q*R.GT.3600.0) THEN
1Q=NINT(3600.0/R)
ELSEIF(Q*R.LT.1.0) THEN
10=1
ELSE
1Q=NINT(Q)
ENDIF
ELSE
IF (Q*R.GT.2600.0) THEN
1Q=NINT(2600.0/R)
ELSEIF(Q*R.LT.1.0) THEN
1Q=1
ELSE
1Q=NINT(Q)
ENDIF
ENDIF

WRITE(LINE,100) ’X’,IP,’,’,1Q,/,/’,

FORMAT(A,11,A,14,A,14,A)
DO 10 1=1,13

1]

IR,CHAR(10)
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100

100

D=ICHAR(LINE(1:1))
CALL WATOUT(D)
CONTINUE

RETURN
END

SUBROUTINE RPRINT(MSG,LEN)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER LEN, 1
CHARACTER*(*) MSG

OPEN(9,FILE='PRN’)

WRITE(9,100) 'P’,(MSG(I:1), I=1,LEN)
FORMAT (10000¢A1))

CLOSE(9)

RETURN
END

SUBROUTINE WPRINT(MSG,LEN)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER LEN
CHARACTER*(*) MSG
INTEGER*2 D,I

D=ICHAR('P’)
CALL WATOUT(D)

DO 10 1=1,LEN
D=1CHARCMSGCI:1))
CALL WATOUT(D)

CONTINUE

D=10
CALL WATOUT(D)

RETURN
END

SUBROUTINE RASCAL(N)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER N,IN

IF (N.LT.0.0R.N.GT.127) THEN
IN=3

ELSE
IN=N

ENDIF

OPEN(9,FILE='PRN’)
WRITE(9,100) ’S’,IN
FORMAT(A1,13)
CLOSE(9)

100

100

RETURN
END

SUBROUTINE WASCAL(N)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER N

INTEGER*2 D, 1

CHARACTER  LINE*4

IF (N.LT.0) THEN

D=0
ELSEIF(N.GT.15) THEN
ELSE

D=N
ENDIF

WRITE(LINE, 100) /S’,D,CHARC10)
FORMAT(A, 12,A)

DO 10 I=1,4
D=ICHAR(LINE(1:1))
CALL WATOUT(D)

CONTINUE

RETURN
END

SUBROUTINE RAROT(Q)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER q,IQ

IF (Q.LT.0.0R.Q.GT.3) THEN
1Q=0

ELSE
1Q=Q

ENDIF

OPEN(9, FILE=/PRN')
WRITE(9,100) Q’,IQ
FORMAT(A1,11)
CLOSE(9)

RETURN
END

SUBROUTINE WAROT(Q)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER Q

INTEGER*2 D, 1

CHARACTER  LINE*3

IF (Q.LT.0) THEN



100

100

100

D=0
ELSEIF(Q.GT.3) THEN
D=3
ELSE
D=Q
ENDIF

WRITE(LINE,100) fQ‘,D,CHAR(10)
FORMAT (A, 11,A)

DO 10 1=1,3
D=ICHARCLINECT:T))
CALL WATOUT(D)

CONTINUE

RETURN
END

SUBROUTINE RMARK(N)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER N,IN

IF (N.LT.0.0R.N.GT.15) THEN
IN=4

ELSE
IN=N

ENDIF

OPEN(9, FILE='PRN')
WRITE(9,100) *N’,IN
FORMAT(A1,12)
CLOSE(9)

RETURN
END

SUBROUTINE WMARK(N)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER N

INTEGER*2 D,I

CHARACTER  LINE*3

IF (g.LT.O) THEN
D=

ELSEIF(N.GT.6) THEN
D=6

ELSE
D=N
ENDIF

WRITE(LINE,100) ’N’,D,CHAR(10)
FORMAT(A,11,A)

DO 10 1=1,3
D=ICHARCLINE(I:1))
CALL WATOUT(D)

100

100

CONTINUE

RETURN
END

SUBROUTINE RPENCH(J)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER 4,14

IF (J.LT.0.0R.J.GT.8) THEN
1J=1

ELSE
1J=J

ENDIF

OPEN(9,FILE='PRN')
WRITE(9,100) rJ7,1d
FORMAT(A1,11)
CLOSE(9)

RETURN
END

SUBROUTINE RCIRC(X,Y,R,T1,T2,0T)

Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
REAL X,Y,R,T1,72,DT
CHARACTER  K*1

=t 1
K=7,

IF (ABS(X) .GT. 16383.0 .OR. ABS(Y)

.GT,

16383.0 .OR.

f ABS(R) .GT. 16383.0 .OR. ABS(T1) .GT. 32767.0 .OR.
f ABS(T2) .GT. 32767.0 .OR. ABS(DT) .LT. 1.0 .OR.

f ABS(DT) .GT. 179.9999

) THEN

WRITE(*,*) ‘Parameter out of range in RCIRC subroutine.’

STOP
ENDIF

OPEN(9,FILE='PRN’)
IF (DT.GT.0.0) THEN

WRITE(9,100) ‘C’,X,K,Y,K,R,K,T1,K,T2,K,DT

ELSE

WRITE(9,100) ‘¢’ ,X,K,Y,K,R,K,T1,K, T2

ENDIF
FORMAT(5(A1,F11.4))
CLOSE(9)

RETURN
END

SUBROUTINE RRCIRC(R,T1,T2,DT)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
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100

100

f
f

f
f

REAL R,T1,T2,0T
CHARACTER  K*1

IF (ABS(R) .GT. 16383.0 .OR. ABS(T1) .GT. 32767.0 .OR.

ABS(T2) .GT. 32767.0 .OR. ABS(DT) .LT. 1.0 .OR.
ABS(DT) .GT. 179.9999 ) THEN
WRITE(*,*) ‘Parameter out of range in RRCIRC subroutine.’
STOP
ENDIF

OPEN(9, FILE=/PRN’)
IF (DT.GT.0.0) THEN

WRITE(9,100) ‘E’,R,K,T1,K,T2,K,DT
ELSE

WRITE(9,100) ’Ef,R,K,T1,K,T2
ENDIF
FORMAT (4(A1,F11.4))
CLOSE(9)

RETURN
END

SUBROUTINE RCCENT(X,Y)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
REAL X, Y

IF (ABS(X).GT.16383.0.0R.ABS(Y).GT.16383.0) THEN
WRITE(*,*) ‘Parameter out of range in RCCENT subroutine.’
STOP

ENDIF

OPEN(9,FILE='PRN’)
HRITE(9 100) ‘A’ X,',’,
FORMAT(A1 F11.4, A1 Fi1. 4)
CLOSE(9)

RETURN
END

SUBROUTINE RACIR(R,T1,T2,DT)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
REAL R,T1,T2,0T
CHARACTER  K*1

=1 1
K=r,

IF (ABS(R) .GT. 16383.0 .OR. ABS(T1) .GT. 32767.0 .OR.
ABS(T2) .GT. 32767.0 .OR. ABS(DT) .LT. 1.0 -OR.
ABS(DT) .GT. 179.9999

WRITE(*,*) ’‘Parameter out of range in RACIR subroutine.’
STOP
ENDIF

) THEN

778
779
780
781
782
783
784
785

787
788
789
790
™1
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814

816
817
818
819
820
821
822
823
824
825
826
827
828
829
830

832
833
834
835
836
837

100

100

OPEN(9, FILE='PRN')
IF (DT.GT.0.0) THEN

WRITE(9,100) /G',R,K,T1,K,T2,K,DT
ELSE

WRITE(9,100) 'G’,R,K,T1,K,T2
ENDIF

FORMAT (4 (A1, F11.4))
CLOSE(9)

RETURN
END

SUBROUTINE RAPROC(N,L1,L2)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)

REAL N, L1, L2

CHARACTER  K*1

K=’,!

IF (ABS(N) .GT. 9101.0 .OR. ABS(L1) .GT. 16383.0 .OR.

f ABS(L2) .GT. 16383.0

WRITE(*,*) ’Parameter out of range in RAPROC subroutine.’
STOP
ENDIF

OPEN(9,FILE='PRN’)

HRITE(? 100) 'K’ ,N,K,L1,K,L2
FORMAT(A1 F11.4, A1 F11. 4 A1 (F11.4)
CLOSE(9)

RETURN
END

SUBROUTINE RHATCH(M,X,Y,D,T)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER M,T,IM,IT
REAL X,Y,0

IF (ABS(X).GT.16383.0.0R.ABS(Y).GT.16383.0.0R.
f ABS(D).GT.16383,0 ) THEN
WRITE(*,*) ‘Parameter out of range in RHATCH subroutine.’
STOP
ENDIF

IF (M.LT.0.0R.M.GT.3) THEN
IM=2

ELSE
IM=M

ENDIF

IF (T.LT.1.0R.T.GT.4) THEN
1T=2
ELSE

) THEN
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100

100

IT=T
ENDIF

OPEN(9,FILE=’PRN’)

UR[TE(9 100) /T/,IM,*,7 X, Y, ',
FORMAT(A1 I1,A1, F11 4 A1 F11 4 A1 F1
CLOSE(9)

RETURN
END

SUBROUTINE RCURVE(M, X,Y,N)
Anders Persson, 198 88

IMPLICIT LOGICAL (A-2)
INTEGER M,IMN,I
REAL X(1:%),Y(1:%)
IF (M.LT.0.0R.M.GT.3) THEN
IM=0
ELSE
IM=M
ENDIF

IF ((M.LE.1.AND.N.LE.2).0R.(M.GE.2.AND.N.LE.1)) THEN
WRITE(*,*) ‘Parameter out of range in RCURVE subroutine.’
SToP

ENDIF

DO 10 I=1,N
IF (ABS(X(I)).GT.16383.0.0R.ABS(Y(I)).GT.16383.0) THEN
WRITE(*,*) ‘Parameter out of range in RCURVE subroutine.’
STOP
ENDIF
CONTINUE

OPEN(9, FILE=/PRN')

WRITE(9,100) Y7, IM, 7,1 (' ¢ ,XCI),’ *,¥C1), I=1,N)
FORMAT(A1,11,A1,10000¢A1,F11.4,A1,F11.4))

CLOSE(9)

RETURN
END

SUBROUTINE RRCURV(M,X,Y,N)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)
INTEGER M,IM,N,I
REAL X(1:%),Y(1:%)
IF (M.LT.0.0R.M.GT.1) THEN
IM=0
ELSE
IM=M
ENDIF

IF (N.LE.2) THEN .
WRITE(*,*) ’'Parameter out of range in RRCURVE subroutine.’
STOP

100

100

ENDIF

DO 10 I=1,N
IF (ABS(X(I)).GT.16383.0.0R.ABS(Y(I)).GT.16383.0) THEN
WRITE(*,*) ‘Parameter out of range in RRCURVE subroutine.’
STOP
ENDIF
CONTINUE

OPEN(9, FILE"’PRN’)

HR[TE(? 100) /¢ L0, 00 XY, YD), IS1,N)
FORMAT(A1 11,AT, 10000(A1 F11.4 JA1,F11.4))

CLOSE(9)

RETURN
END

SUBROUTINE RRDGLC(C,LEN)
Anders Persson, 1988

IMPLICIT LOGICAL (A-Z)
INTEGER LEN, I
CHARACTER*(*) C

OPEN(9, FILE='PRN")

WRITE(9,100) ‘A7, (CCI:1), I=1,LEN)
FORMAT(10000¢A1))

CLOSE(9)

RETURN
END



HPLIB, HPFLIB

Biblioteken HPLIB och HPFLIB innehdller diverse rutiner f{or att
anvanda en HP-LaserJet Series Il skrivare som en pen-plotter eller
grafiksk@rm. Den anvdnda uppldsningen &r 100 punkter per tum vilket
for Ad-bilder innebadr en rasterstorlek pa (0..1118)*(0..7189). Vilket
bibliotek som anvidnds vid lankning beror pd om programmet skall koras
pad den dator som &r direktansluten till laserskrivaren. HPLIB skickar
rasterbilden direkt till skrivaren medan HPFLIB genererar en fil dar
bilden lagras, denna fil kan sedan b#ras over pad en diskett till
laserskrivaren och dumpas till denna med kopieringskommandot: COPY/B
<filnamn> PRN:. De FORTRAN rutiner som skriver data till en fil &r
tyvarr langsamma, det tar betydlig l&ngre tid att spara en bild pa
diskett &n att skicka den direkt till laserskrivaren. De bada
biblioteken adderar ungefér 100kB till program som anvander dem
eftersom rasterbilden a&r ungefar av den storleken om uppldsningen 100
punkter per tum anvands. For narmare information om grafikmdjligheter
p2 laserskrivaren se: Hewlett-Packard, LaserJet Printer Family,

Technical Reference Manual.

HPLIB

Beskrivning av rutinerna.

HPSTART Rutinen maste anropas en gang innan en ny bild skall ritas.
Den initialiserar skrivarporten och laserskrivaren till den
status som anges av kommentarraderna i rutinen. Om
ORIENTATION="L’ eller ’'1’ vid anrop satts landskapsformat
annars anviands portriattformatet. Eventuella data f{ran
foregdende bild suddas och cursorn placeras 1 position
(0,0), (nedre vanstra hornet).

HPINIT Rutinen initialiserar skrivarporten. Anropas fran HPSTART
och skall inte anvindas annat &n genom denna.

HPOUT Skickar ascii-tecknet 1 D till skrivarporten. Anvands endast
internt i plot-rutinerna.

HPRLINE Skickar en rasterlinje till laserskrivaren. Anvdnds av
HPDUMP rutinen, skall inte anropas p& annat s&itt &n genom

denna.
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HPDUMP

HPEJECT

HPFLIB

Rutinen skickar Over rasterbilden till laserskrivaren.
Anropas av rutinen HPEJECT och bor endast anvandas via
denna.

Rutinen anropar HPDUMP samt skickar ett ’form feed’ till
laserskrivaren. Anropas nar bilden &r fardigritad med text

och grafik foér att fa ut papperet.

Beskrivning av rutinerna.

HPSTART Samma som HPSTART i HPLIB men den l&dser in filnamnet pa den
fil dar bilden skall lagras.

HPOUT Lagrar ascii-tecknet D p& filen.

HPDUMP Lagrar rasterbilden pa filen.

HPEJECT  Anropar HPDUMP samt lagrar ett ’form feed’ p& filen. Anropas
nar bilden &r fardigritad.

LOWBYTE } Dessa rutiner tar fram de 8 minst resp. mest signifikanta

HIGHBYTE| bitarna i1 D. Anvdnds av HPDUMP rutinen for att s&ra pa
rasterbildelementen vilka lagras i 16-bitars integer
variabler.

HPLIB och HPFLIB, gemensamma rutiner.

HPPRINT Skriver texten 1 teckenstréngen pa bilden. Texten bdrjar i
position (x,y), absoluta koordinater.

HPASCII Skickar ascii-strdngen lagrad 1 MSG till laserskrivaren.
Anvands internt av HP(F)LIB rutiner.

HPLEVEL Valjer hur pixel pa& bilden skall ritas 1 fortsittningen,
svart, vit eller genom att &ndra nuvarande fé&rg pa
bildelementet till den andra (svartsvit, vitssvart).
Observera att text inte paverkas av denna rutin, text ritas
alltid svart.

HPCLEAR Sudda rasterbilden 1 datorn. Eventuell text redan skickad
till skrivaren paverkas inte.

HPMOVE Flytta cursorn till position (x,y) utan att rita nagot.
Absoluta koordinater.

HPCMOVE Flytta laserskrivarens textcursor till position (x,y) pa
papperet. Anvidnds av textritningsrutinerna och bor inte
anropas direkt fran FORTRAN program.

HPDRAW Ritar en rit linje fran nuvarande position till (x,y).
Absoluta koordinater.

HPPLOT Ritar en pixel i position (x,y). Absoluta koordinater.
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HPSET

HPRMOVE

HPRPLOT

HPRDRAW

HPRPRINT

HPMARK
HPBOX

HPTBOX

HPCIRCL

Returnerar vérdet .TRUE. om pixel (x,y) &r svart, annars
.FALSE.

Flytta cursorn relativt nuvarande position.

Ritar en pixel 1 en punkt relativt nuvarande position.

Ritar en rédt linje till (x,y) relativt nuvarande position.
Skriver texten i teckenstréngen pa bilden. Texten bérjar 1
position (x,y), relativa koordinater.

Ritar ett midrke, (ett litet +-tecken), i position (x,y).
Suddar rektangeln med nedre vinstra hoérnet i (X,Y) och med
sidléangder XL,YL. Ritar direfter en ram kring omradet. (om
ingen ram onskas kan ramen ritas ’vit’ genom att anropa
HPLEVEL rutinen)

Skriver texten i stré@ngen MSG och ramar in den med hjalp av
HPBOX rutinen.

Ritar en cirkel med radie R och centrum i position (x,y).
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IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp
Source File: HPLIB.FOR

NVOONOWVIWN -

[
c

Options: /LBZ

ccceeeceeccceececcecccceccecececce
c

Library: HPLIB.LIB c

c c
cccececceccceececececccceccecccecce

aoooooOooan

= = =h =R —h =k =k —h =K

SUBROUTINE HPSTART(ORIENTATION)
Anders Persson 1988

IMPLICIT
CHARACTER
INTEGER*2
LOGICAL
INTEGER*2
COMMON

LOGICAL (A-2)

ORIENTATION*1

XPOS, YPOS, COLOUR, RASTER(0:44,0:1119)
LANDSCAPE

INITDATA(1:52), 1

/RGRP/ XPOS,YPOS, LANDSCAPE , COLOUR,, RASTER

DATA INITDATA/
27,38,108,48,79,
27,40, 48.83,
27.40.,115,48,80,
27,40,115,49,54,46,54,54,72,
115,55.46.53 .86,
11
11
115,48, 84,
116,49, 48, 48,82/

Data corresponds to:

Orientation = Portrait or landscape
Symbol set = Swedish,

Spacing = Fixed,

Pitch = 16.66 CPI,

Point size = 8.5,

Style = Upright,

Stroke weight = Medium,

Typeface = Line printer,

Raster Graphics Resolution = 100 DPI.

COLOUR=1

LANDSCAPE=ORIENTATION.EQ.’L’.OR.ORIENTATION.EQ. /L’
IF (LANDSCAPE) THEN
INITDATA(4)=49
ELSE
INITDATA(4)=48
ENDIF

CALL HPINIT
DO 10 I=1,52

CALL HPOUT(INITDATA(I))
CONTINUE

CALL HPCLEAR

CALL HPMOVE(0.0,0.0)
RETURN

END

08/02/88 14:27:25

aaoooaoooaoooaoooOoaooooooaoooooaooooooooooOoOoooOooOooooOOoOOOOOOO0noOO00n

TITLE HPINIT

; Anders Persson, 1988

; FORTRAN
{ADATA
SP_SAVE
LADATA
PCODE

HPINIT

CTRLPORT

HPINIT
PCODE

-

; FORTRAN:

PARBLK

PARBLK
LADATA

SP_SAVE

LADATA
PCODE

HPOUT

STATPORT
DATAPORT
CTRLPORT

’

BUSY:

SUBROUTINE HPINIT

Anders Persson, 1988

SEGMENT IDATA’
0B THPINIT *
oW 0
0D 0
ENDS
SEGMENT 1CODE!
ASSUME CS:PCODE,DS:LADATA
W SEG LADATA
PROC FAR
PUBLIC HPINIT
MOV AX, LADATA
MOV DS, AX
MOV SP_SAVE, SP
= 03BEH
MOV DX, CTRLPORT sINITIALIZE
MOV AL,11101100B  ;PRINTER
ouT DX, AL sPORT
RET
ENDP
ENDS
END
TITLE HPOUT

SUBROUTINE HPOUT(D)

INTEGER*2 D
STRUC
PAR ) ?
ENDS
SEGMENT TDATA!
0B THPOUT
W 0
0D 0
ENDS
SEGMENT 1CODE/
ASSUME CS:PCODE,DS:LADATA
W SEG LADATA
PROC FAR
PUBLIC HPOUT
MOV AX, LADATA
MOV DS,AX
MOV SP’SAVE,sP
= 03BDH
= 03BCH
= 03BEH
MOV DX, STATPORT ; CHECK
IN AL,DX : PRINTER
AND AL, 100000008 ; READY
4z BUSY ; = BUSY=0
MOV DX,DATAPORT ; PUT
LDS SI,ES:PAR [BX] ; DATA
MOV - AX, [S1] : ON OUTPUT



o000 OO000OOOO000O000O0OO0O00O0000OO0O00O0O0O00O00000000000O000n

out

MoV
MoV
ouT
MoV
ouT
RET
HPOUT ENDP
PCODE ENDS
END

TITLE
; Anders Persson, 1988

DX, AL s LINES
DX,CTRLPORT + SEND
AL,111011018 ;

DX,AL ; STROBE
AL.111011008 ;

DX, AL ; PULSE
HPRLINE

; FORTRAN:  SUBROUTINE HPRLINE(LEN,DMPLINE)

Mov

: INTEGER*2 LEN,DMPLINE(1:LEN)
[
PARBLK STRUC
LEN DD ?
ARRAY DD 2
PARBLK ENDS
LADATA SEGMENT IDATA?
DB 'HPRLINE *
SP_SAVE DW 0
DD 0
LADATA ENDS
PCODE SEGMENT 1CODE?
ASSUME CS:PCODE,DS:LADATA
DW SEG LADATA
HPRLINE PROC FAR
PUBLIC HPRL INE
MOV AX, LADATA
MoV DS, AX
MoV SP_SAVE, SP
CTRLPORT = 03BEH
DATAPORT = 03BCH
STATPORT = 03BDH
’
LDS SI,ES:LEN[BX]
MoV CX, [SI]
MOV AX, CX
ADD CX, AX
LDS SI,ES:ARRAY [BX]
MoV .0
AGAIN: MoV DX, STATPORT ; CHECK
BUSY1: N AL,DX : IF PRINTER
AND AL,10000000B  : IS READY
Jz BUSY1 ; FOR DATA
’
MoV DX, DATAPORT : SEND
MoV AX, [S1] [BX] ¢ FIRST
MOV AL, AH ; DATA
ouT DX, AL ; BYTE
’
MOV DX, CTRLPORT ; SEND
MOV AL,111011018
ouT : STROBE
’

DX, AL
AL,111011008

-
0
[=4
OOoDOODOODOOOOOONOOOODOOON00

ouT DX, AL ; PULSE
) MoV DX, STATPORT ; CHECK
BUSY2: N AL DX * IF PRINTER
AND AL.100000008  : IS READY
3z BUSY2 : FOR DATA
) MoV AX, [SI] [BX] ; SEND
MOV DX.DATAPORT * SECOND
ouT DX, AL : BYTE
) MoV DX, CTRLPORT ; SEND
MOV AL.111011018
ouT DX AL * STROBE
MoV AL.111011008  :
ouT DX, AL + PULSE
) ADD BX,2 ; IF MORE
CMP BX, CX * DATA THEN
INZ AGAIN * GOTO AGAIN
) RET
HPRL INE ENDP
PCODE ENDS
END

SUBROUTINE HPDUMP
Anders Persson, 1988

IMPLICIT LOGICAL (A-Z)
INTEGER*2  XPOS, YPOS, COLOUR,RASTER(0:44,0:1119),1,d,LEN
INTEGER*2  DMPLINE(1:48),ESC

LOGICAL LANDSCAPE

COMMON /RGRP/ XPOS,YPOS, LANDSCAPE, COLOUR, RASTER
ESC=27

LEN=48

DMPLINE(1)=256*27+42
DMPLINE (2)=256*98+57
DMPLINE(3)=256*48+87
DMPLINE(1..3)=Esc * b 9 0 W = Raster line header

Set cursor position
IF (LANDSCAPE) THEN

CALL HPCMOVE(1119.0,719.0)
ELSE

CALL HPCMOVE(0.0,1119.0)
ENDIF

Initialize raster graphics transfer
CALL HPOUT(ESC)
CALL HPASCII(4,’*r1A’)

DO 20 1=0,1119
Transfer raster graphics line
DO 10 J=0,44
DMPLINE (J+4)=RASTER(J, 1)
CONTINUE
CALL HPRLINE(LEN,DMPLINE)
CONTINUE



c End raster graphics

CALL HPOUT(ESC)

CALL HPASCII(3,’*rB’)

RETURN

END

SUBROUTINE HPEJECT
c Anders Persson, 1988

IMPLICIT LOGICAL (A-2)

INTEGER*2 XPOS, YPOS, COLOUR,, RASTER(0:44,0:1119) ,FF

LOGICAL LANDSCAPE

COMMON /RGRP/ XPOS,YPOS, LANDSCAPE ,COLOUR,RASTER

CALL HPDUMP

FF=12

CALL HPOUT(FF)

RETURN

END
CCcccceeeeccecceceeeecceeeccceeccecceeeeccecceecccceeececccecc
C c
c Remaining routines common to HPLIB and HPFLIB c
c c
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SUBROUTINE HPPRINT(X,Y,LEN,MSG)
Anders Persson 1988

IMPLICIT  LOGICAL (A-Z)
REAL LY

INTEGER*2  XPOS, YPOS, COLOUR,RASTER(0:44,0:1119), LEN, 1,D
LOGICAL LANDSCAPE

CHARACTER  MSG*(*)

COMMON /RGRP/ XPOS, YPOS, LANDSCAPE , COLOUR, RASTER

CALL HPCMOVE(X,Y)

DO 10 I=1,LEN
D=ICHAR(MSG(I:1))
CALL HPOUT(D)

CONT INUE

RETURN

END

SUBROUTINE HPASCII(LEN,MSG)
Anders Persson 1988

IMPLICIT LOGICAL (A-2Z)

INTEGER LEN

INTEGER*2  XPOS,YPOS,COLOUR,RASTER(0:44,0:1119),1,D
LOGICAL LANDSCAPE

CHARACTER  MSG*(*)

COMMON /RGRP/ XPOS,YPOS, LANDSCAPE, COLOUR,RASTER

DO 10 I=1,LEN
D=ICHAR(MSG(I:1))
CALL HPOUT(D)

CONT INUE

RETURN

10

END

SUBROUTINE HPLEVEL(I)
Anders Persson 1988

IMPLICIT LOGICAL (A-Z)

INTEGER 1

INTEGER*2  XPOS, YPOS,COLOUR,RASTER(0:44,0:1119)
LOGICAL LANDSCAPE

COMMON /RGRP/ XPQOS,YPOS, LANDSCAPE , COLOUR, RASTER

[=0 => White, I=1 => Black, 1=2 => Change

COLOUR=1

IF (1.EQ.0) THEN
COLOUR=0

ELSEIF (I.EQ.2) THEN
COLOUR=2

ENDIF

RETURN

END

SUBROUTINE HPCLEAR
Anders Persson 1988

IMPLICIT LOGICAL (A-Z)

INTEGER*2  XPOS, YPOS, COLOUR,RASTER(0:44,0:1119),1,4
LOGICAL LANDSCAPE

COMMON /RGRP/ XPOS,YPOS,LANDSCAPE, COLOUR,RASTER

XPOS=0

YPOS=0

00 10 1=0,1119

DO 10 J=0,44
RASTER(J, 1)=0

CONTINUE

RETURN

END

SUBROUTINE HPMOVE(X,Y)
Anders Persson 1988

IMPLICIT  LOGICAL (A-Z)
REAL Y

INTEGER*2  XPOS, YPOS, COLOUR,RASTER(0:44,0:1119)
LOGICAL LANDSCAPE

COMMON /RGRP/ XPOS, YPOS, LANDSCAPE , COLOUR,, RASTER

IF (LANDSCAPE) THEN
IF (X.LT.0.0) THEN
XP0sS=0
ELSEIF (X.GT.1119.0) THEN
XP0S=1119
ELSE
XPOS=NINT(X)
ENDIF
IF (Y.LT.0.0) THEN
YPOS=0
ELSEIF (Y.GT.719.0) THEN
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YPOS=719

EL

ENDIF
ELSE

SE
YPOS=NINT(Y)

IF (X.LT.0.0) THEN

XP0S=0

ELSEIF (X.GT.719.0) THEN
XPQS=719

ELSI
ENDIF

E
XPOS=NINT(X)

IF (Y.LT.0.0) THEN

YPOS=0

ELSEIF (Y.GT.1119.0) THEN
YP0OS=1119

ELSE

YPOS=NINT(Y)

ENDIF
ENDIF

RETURN
END

SUBROUTINE HPCMOVE(X,Y)
Anders Persson 1988

IMPLICIT  LOGICAL (A-2)

REAL X, Y

INTEGER*2 ~ D,ESC, I, XCURS, YCURS

CHARACTER  LINE*8

INTEGER*2  XPOS, YPOS, COLOUR, RASTER(0:44,0:1119)
LOGICAL LANDSCAPE

COMMON /RGRP/ XPQS, YPOS, LANDSCAPE , COLOUR,, RASTER
ESC=27

IF (LANDSCAPE) THEN

IF (X.LT.0.0) THEN
XP0OS=0

ELSEIF (X.GT.1119.0) THEN
XP0OS=1119

SE

XPOS=NINT(X)

ENDIF

IF (Y.LT.0.0) THEN
YPOS=0

ELSEIF (Y.GT.719.0) THEN
YPOS=719

ELSE
YPOS=NINT(Y)

ENDIF

EL

ELSE

IF (X.LT.0.0) THEN
XPOS=0

ELSEIF (X.GT.719.0) THEN
XP0OS=719

ELSE
XPOS=NINT(X)

ENDIF

IF (Y.LT.0.0) THEN

100

200

oo

YPOS=0
ELSEIF (Y.GT.1119.0) THEN
YPOS=1119
ELSE
YPOS=NINT(Y)
ENDIF
ENDIF

Place cursor at (x,y)=(0,0)
CALL HPOUT(ESC)

CALL HPASCII(4,’*pOX’)

CALL HPOUT(ESC)

CALL HPASCII(4,’*pOY’)

Move cursor relative to the (0,0) position using decipoint

(17720 inch) cursor positioning
IF (LANDSCAPE) THEN
XCURS=NINT(XPOS*7.2)+77
YCURS=NINT((719-YPOS)*7,2)+144
ELSE
XCURS=NINT(XPOS*7.2)+391
YCURS=NINT((1119-YPOS)*7.2)-216
ENDIF

WRITE(LINE,100) ABS{XCURS)

FORMAT ('&a+!,14,'H’)

IF (XCURS.LT.0) THEN
LINE(3:3)=/~"

ENDIF

CALL HPOUT(ESC)

CALL HPASCII(8,LINE)

WRITE(LINE,200) ABS(YCURS)

FORMAT(/&a+!,14,7V')

IF (YCURS.LT.0) THEN
LINE(3:3)=!~"

ENDIF

CALL HPOUT(ESC)

CALL HPASCII(8,LINE)

RETURN

END

SUBROUTINE HPDRAW(X,Y)

Anders Persson 1988

Bresenham’s line drawing algorithm, rewritten from a
Pascal routine in: J.R. Van Aken and C.R. Killebrew Jr.,
“"Better Bit-Mapped Lines", Byte March 1988, page 249-253.

IMPLICIT  LOGICAL (A-2)
REAL Y

INTEGER*2  XPOS, YPOS, COLOUR, RASTER(0:44,0:1119)
LOGICAL LANDSCAPE

INTEGER*2  XSTART,YSTART, XEND, YEND,D,A,B,DXDIAG,DYDIAG
INTEGER*2  DXNONDIAG,DYNONDIAG,DIAGINC,NOND [AGINC
INTEGER*2  SWAP,RX,RY,I,WORD,BIT,LINE

COMMON /RGRP/ XPOS,YPOS, LANDSCAPE , COLOUR,RASTER
XSTART = XPOS
YSTART = YPOS
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CALL  HPMOVE(X,Y)

XEND = XPOS
YEND = YPOS
RX = XSTART
RY = YSTART
A = XEND-XSTART
B = YEND-YSTART
IF (A.LT.0) THEN
A =-A
DXDIAG=~1
ELSE
DXDIAG=1
ENDIF
IF (B.LT.0) THEN
B =-B
DYDIAG=-1
ELSE
DYDIAG=1
ENDIF
IF (A.LT.B) THEN
SWAP = A
A =B
B = SWAP
DXNONDIAG = 0
DYNONDIAG = DYDIAG
ELSE
DXNONDIAG = DXDIAG
DYNONDIAG = 0
ENDIF
D = B+B-A
NONDIAGINC = B+B
DIAGINC = B+B-A-A
DO 10 I=0,A

[F (LANDSCAPE) THEN
WORD = (719-RY)/16

BIT = 15-MOD(719-RY,16)
LINE = 1119-RX

ELSE
WORD = RX/16
BIT = 15-MOD(RX,16)
LINE = 1119-RY

ENDIF

IF (COLOUR.EQ.0) THEN

RASTER(WORD, LINE)=IBCLR(RASTER(WORD ,LINE),BIT)
ELSEIF (COLOUR.EQ.2) THEN

RASTER(WORD, L INE)=1BCHNG(RASTER(WORD,LINE) ,BIT)
ELSE

RASTER(WORD, LINE)=IBSET(RASTER(WORD ,LINE),BIT)
ENDIF

IF (D.LT.0) THEN
RX RX+DXNONDIAG
RY+DYNONDIAG

nn

RY

10

D = D+NONDIAGINC
ELSE
RX = RX+DXDIAG
RY = RY+DYDIAG
D = D+DIAGINC
ENDIF
CONTINUE
RETURN
END

SUBROUTINE HPPLOT(X,Y)
Anders Persson 1988

IMPLICIT LOGICAL (A-2)

REAL X,Y

INTEGER*2  XPOS, YPOS,COLOUR,RASTER(0:44,0:1119)
LOGICAL LANDSCAPE

INTEGER*2  WORD,LINE,BIT

COMMON /RGRP/ XPGS,YPQOS,LANDSCAPE ,COLOUR,RASTER

CALL HPMOVE(X,Y)
IF (LANDSCAPE) THEN

WORD = (719-YPOS)/16
BIT = 15-MOD(719-YPOS, 16)
LINE = 1119-XPOS

ELSE
WORD = XPOS/16
BIT = 15-MOD(XPOS,16)
LINE = 1119-YPOS

ENDIF

IF (COLOUR.EQ.0) THEN
RASTER(WORD, LINE )=IBCLR(RASTER(WORD ,LINE),BIT)
ELSEIF (COLOUR.EQ.2) THEN
RASTER(WORD, LINE )=IBCHNG(RASTER(WORD,LINE),BIT)
ELSE
RASTER(WORD, LINE)=IBSET(RASTER(WORD,LINE),BIT)
ENDIF
RETURN
END

LOGICAL FUNCTION HPSET(X,Y)
Anders Persson 1988

IMPLICIT  LOGICAL (A-2)

REAL X,Y

INTEGER*2  XPOS, YPOS,COLOUR, RASTER(0:44,0:1119)
LOGICAL LANDSCAPE

INTEGER*2  WORD, LINE,BIT

COMMON JRGRP/ XPOS, YPOS, LANDSCAPE , COLOUR, RASTER

CALL HPMOVE(X,Y)
IF (LANDSCAPE) THEN

WORD = (719-YPOS)/16
BIT = 15-MOD(719-YPOS, 16)
LINE = 1119-XPOS

ELSE
WORD = XPOS/16
BIT = 15-MOD(XPOS,16)
LINE = 1119-YPOS



ENDIF

HPSET=BTEST(RASTER(WORD,LINE),BIT)
RETURN
END

SUBROUTINE HPRMOVE(X,Y)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)

REAL X,Y,1X,1Y

INTEGER*2  XPOS, YPOS, COLOUR, RASTER(0:44,0:1119)
LOGICAL LANDSCAPE

COMMON /RGRP/ XPOS,YPOS, LANDSCAPE , COLOUR , RASTER

IX=XPOS+X
1Y=YPOS+Y

CALL HPMOVE(IX,IY)
RETURN

END

SUBROUTINE HPRPLOT(X,Y)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)

REAL X,Y,IX, 1Y

INTEGER*2  XPOS, YPOS, COLOUR, RASTER(0:44,0:1119)
LOGICAL LANDSCAPE

COMMON /RGRP/ XPOS,YPOS, LANDSCAPE , COLOUR, RASTER

IX=XPOS+X
[Y=YPOS+Y

CALL HPPLOT(IX,IY)
RETURN

END

SUBROUTINE HPRDRAW(X,Y)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)

REAL X,Y,IX, 1Y

INTEGER*2  XPOS, YPOS, COLOUR ,RASTER(0:44,0:1119)
LOGICAL LANDSCAPE

COMMON /RGRP/ XPOS,YPOS, LANDSCAPE , COLOUR, RASTER

IX=XPOS+X
1Y=YPOS+Y

CALL HPDRAW(IX,IY)
RETURN

END

SUBROUTINE HPRPRINT(X,Y,LEN,MSG)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)
REAL X,Y,IX, 1Y

INTEGER LEN

CHARACTER  MSG*(*)

INTEGER*2  XPOS, YPOS, COLOUR ,RASTER(0:44,0:1119)
LOGICAL LANDSCAPE

COMMON /RGRP/ XPOS,YPOS,LANDSCAPE, COLOUR,RASTER

IX=XPOS+X

1Y=YPOS+Y

CALL HPPRINT(IX,IY,LEN,MSG)
RETURN

END

SUBROUTINE HPMARK(X,Y)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-Z)

REAL X,Y,IX,1Y

INTEGER*2  XPOS, YPOS,COLOUR,RASTER(0:44,0:1119)
LOGICAL LANDSCAPE

COMMON /RGRP/ XPOS, YPOS, LANDSCAPE ,COLOUR , RASTER

X=X
Y=Y

CALL HPPLOT(CIX,IY)
CALL HPPLOT(IX+1.0,1Y)
CALL HPPLOT(IX-1.0,IY)
CALL HPPLOT(IX,1Y+1.0)
CALL HPPLOT(IX,IY-1.0)
CALL HPMOVECIX,IY)
RETURN

END

SUBROUTINE HPBOX(X,Y,XL,YL)
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
REAL X,Y,XL, YL, IX

INTEGER*2  XPOS, YPOS,COLOUR,RASTER(0:44,0:1119), SAVECOLOUR

LOGICAL LANDSCAPE
COMMON /RGRP/ XPOS,YPOS, LANDSCAPE , COLOUR , RASTER

SAVECOLOUR=COLOUR

CALL HPLEVEL(0)

DO 10 IX=X,X+XL,1.0
CALL HPMOVE(CIX,Y)
CALL HPDRAWCIX,Y+YL)

CONTINUE

COLOUR=SAVECOLOUR

CALL HPMOVE(X,Y)

CALL HPDRAW(X+XL,Y)
CALL HPDRAW(X+XL,Y+YL)
CALL HPDRAW(X,Y+YL)
CALL HPDRAW(X,Y)
RETURN

END

SUBROUTINE HPTBOX(X,Y,LEN,MSG)
Anders Persson, 1988

IMPLICIT LOGICAL (A-Z)
REAL X, Y, XL,YL
INTEGER LEN

CHARACTER  MSG*(*)



INTEGER*2  XPOS, YPOS, COLOUR,RASTER(0:44,0:1119)
LOGICAL LANDSCAPE
COMMON /RGRP/ XPOS, YPOS, LANDSCAPE, COLOUR, RASTER

YL=13.0

XL=(LEN+2)*6.0

CALL HPBOX(X,Y,XL,YL)

CALL HPRPRINT(6.0,3.0,LEN,MSG)
RETURN

END

SUBROUTINE HPCIRCL(X,Y,R)
Anders Persson, 1988

IMPLICIT LOGICAL (A-2)

REAL TWOP1
PARAMETER  (TWOPI=6.283185308)
REAL X,Y,R,IX,1Y,ARG

INTEGER*2  XPOS,YPOS, COLOUR,RASTER(0:44,0:1119),1
LOGICAL LANDSCAPE
COMMON /RGRP/ XPOS,YPOS, LANDSCAPE , COLOUR, RASTER

CALL HPMOVE(X+R,Y)
DO 10 1=1,100

ARG = TWOPI*0.01*]
IX = X+R*COS(ARG)
IY = Y+R*SIN(ARG)
CALL HPDRAW(IX,1Y)

CONTINUE

RETURN

END



IBM Professional FORTRAN Compiler (V1.30) by Ryan-McFarland Corp 58 20 CONTINUE

Source File: HPFLIB.FOR Options: /LBZ 08/02/88 14:26:58 59
60 CALL HPCLEAR

1 cccecececceceeccececeeccececcecce 61 CALL HPMOVE(0.0,0.0)

2C c 62 RETURN

3cC Library: HPFLIB.LIB c 63 END

4 C (o 64

5 cccceececccececececccecceccecccceccce 65 SUBROUTINE HPOUT(D)

6 66 C Anders Persson 1988

7 SUBROUTINE HPSTART(ORIENTATION) 67

8cC Anders Persson 1988 68 IMPLICIT LOGICAL (A-2)

9 69 CHARACTER CH*1

10 IMPLICIT LOGICAL (A-2) 70 INTEGER RECORDNUMBER

11 CHARACTER  ORIENTATION*1,FILENAME*40 71 INTEGER*2  D,XPOS,YPOS,COLOUR,RASTER(0:44,0:1119)
12 INTEGER*2  XPOS, YPOS,COLOUR,RASTER(0:44,0:1119) 72 LOGICAL LANDSCAPE

13 INTEGER RECORDNUMBER 73 COMMON /RGRP/ XPQS,YPOS,LANDSCAPE,COLOUR,RASTER
14 LOGICAL LANDSCAPE 74 COMMON /RECBLOCK/ RECORDNUMBER

15 INTEGER*2 INITDATA(1:52),1 75

16 COMMON /RGRP/ XPOS,YPOS,LANDSCAPE ,COLOUR,RASTER 76 CH=CHAR(D)

17 COMMON /RECBLOCK/ RECORDNUMBER 77 RECORDNUMBER=RECORDNUMBER+1

18 78 WRITE(21,REC=RECORDNUMBER) CH

19 DATA INITDATA/ 79
20 f 27,38,108,48,79, 80 RETURN
21 f 27,40, 48,83, 81 END

22 f 27,40,115,48,80, 82
23 f 27,40,115,49,54,46,54,54,72, 83 SUBROUTINE HPDUMP
24 f 27,40,115,55,46,53,86, 84 C Anders Persson, 1988

25 f 27,40,115,48,83, 85

26 f 27,40,115,48,66, 86 IMPLICIT LOGICAL (A-2)

27 f 27,40,115,48,84, 87 INTEGER*2  XPOS,YPOS,COLOUR,RASTER(0:44,0:1119),1,4,D
28 f 27,42,116,49,48,48,82/ 88 INTEGER*2  DMPLINE(1:3),ESC,HIGHBYTE,LOWBYTE
29 89 LOGICAL LANDSCAPE
30C Data corresponds to: 90 COMMON /RGRP/ XPOS,YPOS, LANDSCAPE ,COLOUR ,RASTER
31 ¢C Orientation = Portrait or landscape 9N

32¢C Symbol set = Swedish, 92 ESC=27

33¢C Spacing = Fixed, 93 DMPLINE(1)=256*27+42
34 C Pitch = 16.66 CPI, 94 DMPLINE(2)=256*98+57
35¢C Point size = 8.5, 95 DMPLINE(3)=256*48+87
36 C Style = Upright, 96 C DMPLINE(1..3)=Esc * b 9 0 W = Raster line header
37 ¢C Stroke weight = Medium, 97

38 C Typeface = Line printer, 98 C Set cursor position
39¢C Raster Graphics Resolution = 100 DPI. 99 IF (LANDSCAPE) THEN
40 100 CALL HPCMOVE(1119.0,719.0)
41 10 WRITE(*,*) ’'Graphics file name:’ 101 ELSE
42 READ(*,100,ERR=10) FILENAME 102 CALL HPCMOVE(0.0,1119.0)
43 100 FORMAT(A) 103 ENDIF
44 OPEN(UNIT=21, FILE=FILENAME ,ACCESS='DIRECT’, FORM='UNFORMATTED, 104 ¢ Initialize raster graphics transfer
45 f RECL=1,STATUS='NEW’ ,ERR=10) 105 CALL HPOUT(ESC)
2? RECORDNUMBER=0 10? CALL HPASCII(4,’*r1A’)
0

48 COLOUR=1 108 DO 30 1=0,1119
49 LANDSCAPE=ORIENTATION.EQ.’L’.OR.ORIENTATION.EQ. |’ 109 C Transfer raster graphics line
50 IF (LANDSCAPE) THEN 110 DO 10 J=1,3

51 INITDATA(4)=49 1M1 D=HIGHBYTE(DMPLINE(J))

52 ELSE 112 CALL HPOUT(D)

53 INITDATA(4)=48 113 D=LOWBYTE(DMPLINE(J))

54 ENDIF 114 CALL HPOUT(D)
55 115 10 CONTINUE
56 DO 20 1=1,52 116 DO 20 J=0,44
57 CALL HPOUT(INITDATA(I)) 117 D=HIGHBYTE(RASTER(J,I))
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30
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CALL HPOUT(D)
D=LOWBYTE(RASTER(J,1))
CALL HPOUT(D)
CONT INUE
CONTINUE

End raster graphics
CALL HPOUT(ESC)

CALL HPASCII(3,’*rB’)
RETURN

END

SUBROUTINE HPEJECT
Anders Persson, 1988

IMPLICIT  LOGICAL (A-2)
INTEGER*2  XPOS, YPOS,COLOUR, RASTER(0:44,0:1119), FF
LOGICAL LANDSCAPE

COMMON /RGRP/ XPOS,YPOS, LANDSCAPE,, COLOUR ,RASTER
CALL HPDUMP
FF=12
CALL HPOQUT(FF)
CLOSE(21)
RETURN
END
TITLE LOWBYTE
; Anders Persson, 1988
; FORTRAN: INTEGER*2 FUNCTION LOWBYTE(D)
H INTEGER*2 D
[
PARBLK STRUC
PAR DD ?
PARBLK ENDS
LADATA SEGMENT 'DATA/
DB 'LOWBYTE
SP_SAVE DW 0
DD 0
LADATA ENDS
PCODE SEGMENT fCODE/
ASSUME CS:PCODE,DS:LADATA
DW SEG LADATA
LOWBYTE PROC FAR
PUBLIC LOWBYTE
MoV AX, LADATA
MoV DS, AX
MoV SP_SAVE,SP
1
LDS SI,ES:PAR[BX]
MOV AX, [SI1]
MoV AH,0
’
RET
LOWBYTE ENDP
PCODE ENDS
END
TITLE HIGHBYTE

; Anders Persson, 1988

c ; FORTRAN: INTEGER*2 FUNCTION HIGHBYTE(D)
c H INTEGER*2 D

c 7

c PARBLK STRUC

c PAR DD

c PARBLK ENDS

c LADATA SEGMENT 'DATA’

c DB THIGHBYTE'
c SP_SAVE DW 0

c DD 0

c LADATA ENDS

C PCODE SEGMENT 'CODE/

c ASSUME CS:PCODE,DS:LADATA
C DW SEG LADATA
C HIGHBYTE PROC FAR

c PUBLIC HIGHBYTE

c MoV AX,LADATA

c MoV DS, AX

C MoV SP_SAVE,SP
c H

c LDS SI,ES:PAR[BX]
C MoV AX, [S1]

c MoV AL, AH

C MoV AH,0

C H

C RET

c HIGHBYTE ENDP

c PCODE ENDS

C END
Cccccceeeccceeeccceeeccecceecececccceecccecec

c c

c More routines in HPLIB.FOR c

c c
CCccceececceeeccceeececcceecccceeccccecec
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Lankningslista:

LINK
LINK
LINK
LINK
LINK
LINK
LINK
LINK
LINK
LINK
LINK
LINK
LINK

POL1+SCRPLOT+ROLPLOT+JETPLOT+RANF+NRMAPROX, , , HERCLIB+PLLIB+HPLIB+MATLIB
POL2+DSCRPLOT+DROLPLOT+DJETPLOT+RANF+NRMAPROX, , , HERCLIB+PLLIB+HPLIB+DMATLIB
POL3+DSCRPLOT+DROLPLOT+DJETPLOT+RANF+NRMAPROX, , , HERCLIB+PLLIB+HPLIB+DMATLIB
CALCPOLC, ,,,

ARCROSS+DSCRPLOT+DROLPLOT+DJETPLOT, , , HERCLIB+PLLIB+HPLIB+DMATLIB
EXP1+SCRPLOT+ROLPLOT+JETPLOT+RANF+NRMAPROX, , , HERCLIB+PLLIB+HPLIB+MATLIB
EXPN+SCRPLOT+ROLPLOT+JETPLOT+RANF+NRMAPROX, , , HERCLIB+PLLIB+HPLIB+MATLIB
GAUSSN+SCRPLOT+ROLPLOT+JETPLOT+RANF+NRMAPROX, , , HERCLIB+PLLIB+HPLIB+MATLIB
LORN+SCRPLOT+ROLPLOT+JETPLOT+RANF+NRMAPROX, , , HERCLIB+PLLIB+HPLIB+MATLIB
PCONEXPA+SCRPLOT+ROLPLOT+JETPLOT+CALCW+FFT+RANF+NRMAPROX, , , HERCLIB+PLLIB+HPLIB+MATLIB
PCONEXP+SCRPLOT+ROLPLOT+JETPLOT+CALCW+FFT+RANF+NRMAPROX, , , HERCLIB+PLLIB+HPLIB+MATLIB
TESTMD+CALCW+FFT+RANF+NRMAPROX+PVEC, , , HERCLIB
TFEXP+CALCW+FFT+RANF+NRMAPROX+PVEC, , ,HERCLIB



Program och subrutinregister:

30:

35:

42:

45:;

52:

55:

POL1
F

POL2
F

POL3
F
POL
READPC

CALCPOLC
ZEROVEC
ONEVEC
ADDVEC
SUBVEC
MULTVEC
DIVVEC
CONVDP
COPYVEC

: ARCROSS

F

FITPOL
EXP1

F

DFDTH

D2FDTH2
EXPN

F

DFDTH

D2FDTHZ2

: GAUSSN

F
DFDTH
D2FDTH2
LORN
F
DFDTH
D2FDTH2
PCONEXPA
F
DFDTH
D2FDTH2
CALCCONV
MOVEDIFF
PCONEXP
F
DFDTH
D2FDTH2
CALCCONV
MOVEDIFF
CALCFEXP
TESTMD
MOVEDIFF
TFEXP
CALCFEXP
PVEC
CALCW
FFT

: RANF

NORMAL

15
16
20
21
24
25
25
25
32
33
34
34
35
35
35
35
36
42
43
43
51
53
53
53
63
67
67
67
73
75
76
76
82
84
84
85
95
101
102
102
103
104
111
117
117
118
118
120
120
123
124
127
129
131
131
131
132
132

59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
T7:
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:
a5:
96:
a7:
a8:
a9:.
100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
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(MATLIB)INVMAT
(MATLIB)GAUSS
(MATLIB)ADDMAT
(MATLIB)SUBMAT
(MATLIB)MULTMAT
(MATLIB) TRANSMAT
(MATLIB)ADDCMAT
(MATLIB)MULTCMAT
(MATLIB)COPYMAT
(MATLIB)UNITMAT
(MATLIB)ZEROMAT
(DMATLIB) INVMAT
(DMATLIB)GAUSS
(DMATLIB)ADDMAT
(DMATLIB)SUBMAT
(DMATLIB)MULTMAT
(DMATLIB) TRANSMAT
(DMATLIB)ADDCMAT
(DMATLIB)MULTCMAT
(DMATLIB)COPYMAT
(DMATLIB)UNITMAT
(DMATLIB)ZEROMAT
SCRPLOT
(D)SCRPLOT
ROLPLOT
(D)ROLPLOT
JETPLOT
(D)JETPLOT
(HERCLIB)ARC
(HERCLIB)BLKFIL
(HERCLIB)CIRC
(HERCLIB)CLRSCR
(HERCLIB)DISP
(HERCLIB)DLINE
(HERCLIB)FILL
(HERCLIB)GETPT
(HERCLIB)GMODE
(HERCLIB)GPAGE
(HERCLIB)LEVEL
(HERCLIB)MOVE
(HERCLIB)PLOT
(HERCLIB)TMODE
(HERCLIB)HRDCPY
(HERCLIB)ONECHR
(HERCLIB)TEXT
(HERCLIB)KBDCHK
(HERCLIB)KBDIN
(HERCLIB)KBDINC
(PLLIB)WINITP
(PLLIB)WATOUT
(PLLIB)RHOME
(PLLIB)WHOME
(PLLIB)RDRAW
(PLLIB)WDRAW
(PLLIB)RMOVE
(PLLIB)WMOVE
(PLLIB)RRDRAW
(PLLIB)WRDRAW

134
134
135
135
135
135
135
136
136
136
136
137
137
138
138
138
138
138
139
139
139
139
141
142
143
146
148
150
153
153
153
154
154
154
154
155
155
155
155
156
156
156
156
157
157
157
157
158
161
161
161
161
162
162
162
162
162
163



117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
155:
156:
157:
158:
159:
160:
161:
162:
163:
164:
165:
166:
167:
168:
169:
170:

(PLLIB)RRMOVE
(PLLIB)WRMOVE
(PLLIB)RLNTYP
(PLLIB)WLNTYP
(PLLIB)RLNSCL
(PLLIB)WLNSCL
(PLLIB)RAXIS
(PLLIB)WAXIS
(PLLIB)RPRINT
(PLLIB)RASCAL
(PLLIB)WASCAL
(PLLIB)RAROT
(PLLIB)WAROT
(PLLIB)RMARK
(PLLIB)WMARK
(PLLIB)RPENCH
(PLLIB)RCIRC
(PLLIB)RRCIRC
(PLLIB)RRCENT
(PLLIB)RACIR
(PLLIB)RAPROC
(PLLIB)RHATCH
(PLLIB)RCURVE
(PLLIB)RRCURVE
(PLLIB)RRDGLC
(HPLIB)HPSTART
(HPLIB)HPINIT
(HPLIB)HPOUT
(HPLIB)HPRLINE
(HPLIB)HPDUMP
(HPLIB)HPEJECT
(HPLIB/HPFLIB)HPPRINT
(HPLIB/HPFLIB)HPASCII
(HPLIB/HPFLIB)HPLEVEL
(HPLIB/HPFLIB)HPCLEAR
(HPLIB/HPFLIB)HPMOVE
(HPLIB/HPFLIB)HPCMOVE
(HPLIB/HPFLIB)HPDRAW
(HPLIB/HPFLIB)HPPLOT
(HPLIB/HPFLIB)HPSET
(HPLIB/HPFLIB)HPRMOVE
(HPLIB/HPFLIB)HPRPLOT
(HPLIB/HPFLIB)HPRDRAW
(HPLIB/HPFLIB)HPPRINT
(HPLIB/HPFLIB)HPMARK
(HPLIB/HPFLIB)HPBOX
(HPLIB/HPFLIB)HPTBOX
(HPLIB/HPFLIB)HPCIRCL
(HPFLIB)HPSTART
(HPFLIB)HPOUT
(HPFLIB)HPDUMP
(HPFLIB)HPEJECT
(HPFLIB)LOWBYTE
(HPFLIB)HIGHBYTE

163
163
163
163
164
164
164
l64
165
165
165
165
165
166
166
166
166
166
167
167
167
167
168
168
168
172
172
172
173
173
174
174
174
174
174
174
175
175
176
176
177
177
177
177
177
177
177
178
179
179
179
180
180
180
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