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DISCLAIMER.

This srodram was writterm im Fortrar IV for 8 Honewwell
Multics 6A8/8B0 gustemX. Although rerodgram tests have heen
madey nao dgusrantee (exeressed or imelied) is made bw  the
author redarding accuracy or #srorer Functioning of this
rrogram on a8ll comruter sustems.

¥ Brand or manufacturers’ names used in this rerort are for
descrirtive surroses only and do not constitute dndorsement
by tne U.5, Geolodical Survew.
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FARAMETERS AND DATA REQUIRED,

Farameters thalt sre recuired by rrodgram  MOLVTHXYZ are
read wusing Forbtran namelist read statements wilth srecific
namest $erarms and $init. lefaull values are used whenever a
corrvesronding rarameter is omitted in a8 namelist. The insugt
data matrix is reasad from an ortional alternste fTile (unless
overridden) using & Fortramn obdect-time format. Freceding
the $rarms statement is 3 reacuired 80 (or less) chsracter
title.

3

The deneral irnrgt order read by srodram MOLVTHXYZ ist

1. Title lime (alwaus reauireds maxe. 80 characters).

2 $rarms --non-defTault rarameters-—4$ '

. (note $rarms maw bedin in col. I om Mulltics).

3 (Obdect~-time format) statement defining the dgiven format
Of the inrual dats matrix. The obdecl Tormst bedging with

, T welaced ir col. 1 end ends with ") bhefore col. 73,

4, Ortionallyy the dats matrix read under the obdJdect formal
maw he inserted here if the slternate date file is not

ooused (see rparameler iall Delow).

He . $init —-ron-default sarzmeters——%

Ge  Oetionalley subsecuent runs using the same  dats matrix
it with chenged $rarms and $initl rarameters mew be made
e rereating  stewrs 123y and 9 (rrovided rarsmeters
igtor=0 and ialt is not H1. ‘

CThe above dgeneral ineut order is receuired whether the
SO s Dedng ruarr dn bime-sheving or Datob modes (see Jdob

orarating instructions belowd.

FROGRAM FILES.

Tileds titley imrult erarameters $earmsye obdect format (For
reading dats matrix orn unit islit=10-~defasult)s and
$irmit sarsmeters., , .

filedd outs=ut on-line srinter file {(see fileld for more
daetaell outsut). : :

filelO default insut data, matrix Tile read under the
obdect formet given in filedi. Parazmeter ialt=10
{default) maw be chandged to any Ffile number other
than Q&6y13y  or . 1&. Note ialt=08 will mean the
data metrix is included  dmmedistelw after the
obJect-time format on Tiledd,.

filel3 outrut scratceh disk file wsed as recuired during
execution of MALVTHXYZ. '

Tileld outsut  master srint-tuse gislk file--contains
comelete srintable oubsut. '
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This ortion allows for lodg-tyre rarameter scaling
whernever b(J) is rositive or nedative for amw J in
(1vled, Howeverr for rrodgram MOALUTHXYZ ($init
rarameter iob<=4)y the initial rarameters b{(.J)>0
must be divensy hence s#=2 should not be used (sp=2
is definmed here for the case where $init iob=3 or
for rossible use in ather asslications).

(cref! $rarms brk).

scaleyw (equivalent names) 1is an observation
scaling ortion. ‘

(default) to igrnore observation scsling (i.e.¢v to
use unscaled observations w(i)).,

to scale observations w(i) using Ir{ui))y
rrovided 9(i1)x0 for 811 i=1s2sseeri.

to scale observations w(i) .using arcsinh{w(i)).
This o=tion allows for lod-ture observation
scalindg whenever w(i) is wmositiver negativer or
zero for amy 1 in (lyn). ‘ _
(creft $inmit ioby $rarms n a3rmd DATA MATRIX NOTES)

Arraw of initial duesses for 23ll k-rarameters.

‘These values must be surrlied dreater than zero

for  srodram MRLUTHXYZ (i.€@4y rositive
conductivities and . thicknesses)s unless $init
rarameter iob=5,., The defasult values are set to
b(J)=0 for &81l1 Jd=1 to ky ard would result in an
error condition if any b(J) was not suerrlied
dreater than =zero.

For iob«=3s the rarameter order must be given as!
bi{l) is the asmelitude shift rsrameters

B(2)sb(3) e orb(mmtl)  are  the  mm laver
conductivities (in mhos/meter)s and

Cbhlmmt2) b (mmt3) v e 0 e D (2%mm)  sre  the mm-1 lawer

thicknesses (in meters).

For iob=4s the rarameter order must be given ast

B(1)eb(2)s0(3) are the M-y w-y and z-comronent -

amelitude shift rarsmeterss resrectively {any
urused  ones  should be constrained via $rarms
rarameters ir and ib())y :

BCA)sD(S)yevsvb(mm+3) are the mm lauer
conductivities {(in mhos/meter)y and

Blmmta) shCmmtS) s ovssh(2kmmt2) are the mm—1 lawer
thickrnessesy in meters.
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Frodgram MQALVTHXYZ

Arrardix Le-= Source listing

The attached subsrodgrams are listed with bedinming line
rumbers in the following order?

FROGRAM MQLUYTHXYZ KAk 0K
SUBROUTINE ETHXYZ(YyXsByRKeNNs TITLE TOUT)
SUBROUTINE ITHXYZ(DV» XMy ByPRNT o NFRNT e Ne TITLE TOUT)
SURBROUTINE FCODE(DVy XMy BFARMSy FRNT o Fo IF » TDER)
SURROUTINE HXYZ(R2yHXsHY sHZ TOR)
COMPLEX FUNCTION FLTOIFLAGYF)
SURROUTINE TRNSTCFUNCy TMAX s TMINYNTy TV e MTID
SUBROUTINE SCHEDG(STEL y XMAX » XMINy AR2 s RHOA « NRHO» TOLD
REAL FUNCTION SPLINT(TyAsRsCyNsXrY)
COMPLEX FUNCTION DOKERNC(AMBDA)
COMPLEX FUNCTION COSPLNORT)
COMPLEX FUNCTION FINHX(R?
COMPLEX FUNCTION FINMY(E)
COMPLEX FUNCTION FINHZ(R)
COMPLEX FUNCTION F3G)
COMPLEX FUNCTION F406)
SURROUTINE RECURB(G«VIyF13
SURROUTINE FINFE(RLyRIyF31+F32)
FUMFIFX VUNFTTUN FTNTTF(FUNFvﬂFIN)

CUMILLX FUNLTIUN ZH[\ByNEUsh)
COMPLEX FUNCTION FUNINT(X)
COMPLEX FUNCTION T1IK1(RE)
SUBROUTINE SPLINLMyHe X e Yoo Be Qo IT v e P o &1
COMPLEX FUNCTION ZLAGHO (X s FUN TOL v L s NEW?
COMPLEX FUNCTION ZLAGHL X FUNeTOL ¢ Ly NEW)
COMPLEX FUNCTION ZLAGFO(XyFUNy TOL vl s NEW)
COMPLEX FUNCTION ZLAGFL(XyFUNyTOL vl o NEUW)
SUBROUTINE IRKG(RG TIKL » IKDIF)
SUBROUTINE KELVINCXsMe B
SUBROUTINE QUINTINY s Yo BoOoDlefeF)
SUBROUTINE QFOINTINY oYy ReyCryDoEyF e XLy DELXs XX YY)
COMPLEX FUNCTION CANCACAL»BLIyEPeMeNe FUNeMF o ESUM)
SUBROUTINE CQUADNCA» By RESULT s Ko EFSTL e NFTSy TCHEDK o F v MEWV)
COMPLEX FUNCTION CQSURGAy Ry EFSTLy NFTSy TCHECK, RELERRe FeMEUV)
COMPLEX FUNCTION CQSUEBACAYy By EPSTLy NPFTSe JTUHECK, RELERR. FoMEVY
SUBROUTINE TIMSLMQRISURZ e SURENIN
SUBROUTINE FPXSSQACCsNeRKIFF)
SUBROUTINE LNXSSQCCyNsyRKIFF)
SUBROUTINE SAVERCI )
COMPLEX FUNCTION ZHANKS (N Ry FUNe TOL ¢ NF v NEW)

CSURROUTINE ERRMSG(MSGsMSyI6919)

SUBRQUTINE WARN(MEGvME e T4y 199 %0

QO000010

00000150
Q0O0O&KT70

QODGIOH0
00005300
GOOOHK060
QOOG&L2E0
QOO0&700
OGQO7090
QOOQ7260
QOGO7 750
QOOCELI0
QOO0BIY0
Ggoo08sO0
QoQ0BYI0
QOD0OP01L0
000000
QOOOYIHO

CA000%480

QO0LO440
Q0010620
OO0 l\; 7 7(3

0uul4uﬁ0
GOOL7030
GOO1L9EG0

00026910
B0030430
DOOZLYE0
GODZZZ70
PO0365R0
Q0036910
00037040
O00F7230
Q040650

0004A08BO
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Multics Documentation Fade 24

Frogram MLVUTHXYZ

KKKk FROGRAM MQLVTHXYZ XKk Kk

. NONLINEAR LEAST SQUARES INVERSION OF THREE COMFONENT
MAGNETIC FIELD (TDEM) DATA USING A MODIFIED -
MARQUARDT-LEVENRURG ALGORITHM (FROM IMSL LIRBRARY)

WRITTEN BY JIM KAUAHIKAUA» USGS»

DENVER »
LLAST MODIFIEN! NOVEMBER, 1978

COLORALQ

ITHXYZsETHXYZ
UUU EMODL L INVEIRAUAHTRAUAFARCHIVES * v

EXTERNAL
Cal.l. INITREF(7:
1 ‘FCODE)

CALL IMSLMRQUITHXYZyETHXYZ)
STOF

END

"HXYZINV_OLTIB

SUBROUTINE ETHXYZ(YsXsBsRKyNNs TITLE» TOUT)

TERMINATION ROUTINE FOR COMFUTER INVERSION DF
THREE-COMFONENT MAGNETIC FIELD TDEM TATA

EHARACTERXS TITLE
DIMENSION Y1) X(200,5) s BCL)»TITLE(LS)
COMMON/CXYZ/A1 B2y J1 v J2y IN(B) v AS v HT7 9 A ﬁVvﬁIOyﬁllya(hllvUivU’ J3e
$ TORsNEXTRAYNFARMSyRIyB2yRIsR4yRTEy JAe SOy Jb '
DATA TCON/S7.295779/
WRITEC(SH,10) TITLE
IFCIOUT.EQ.L) WRITE(16+10) TITLE
10 FORMATCLZ2HIT H X Y Z-—+8Xs16A57/)
TFONEXTRA LT A6 GO TO 100
THETA=E (4 % DCON
FrHE =R S DCON
o OMEGA=R(H)XICON
WRITEC(SHy20) THETAyFHIT s OMEGA
IFCIOUT.EQ.1) WRITE(16520)
20 FORMAT(//" ORIENTATION OF
$ " AXES"/
$ " SPHERICAL COORDS OF Z MSMT AXIS:
$ JOHXy "PHI="sF10.6y* DEGREES"/
$ " ROTATION ARDUND Z AXIS:
100 N=1 ‘
IF(IOR.GT.3) N=3
WRITE(6,110) (B(I)vI=1yND . -
IF(TOUTLEQ.1) WRITE(1&65110) (R{I)yI=1sN)
110 FORMAT(®* PRIMARY FIELD FACTOR“'"v 3EL6.8/7)
N={(NFARMS+1) /2
WRITE(62130)
IF(IOUT.EQ.1) WRITE(16-130)
130 FORMAT(28H FINAL UNSCALED TARAMETFP“M*/
$ 32Xy LIHRESISTIVITY »2Xs SHLYR» 10Xy SHIEFTH/)
0o 150 I=1sN
RHO=1./B(NEXTRA+I)
WRITE(&y140) IyB(NEXTRA+I) sRHO

THETAyFHI s OMEGH

MEASUREMENT AXES WITH RESFECT TO WIRE"s

THETA="sF10.6+" DEGREES"/

OMEGA="»F10.4y " DEGREES"//)

00000010
00000020
00000030
00000040
QO0Q0OE0
00000060

00000070

00000080
00000090

yQ0000100

00000110
00000120
00000130
00000140

Q0000150
Q00001460
QOQ00170
00000180
00000190
00000200
00000210
Q000220
Q0000230
Q00002490
00000250
00000260
Q0000270
QOGOO2HB0
QUOOORPC
GOOOGRO0
QGOOORL0
QO000Z20
00000330
Q0000340
Q0000350
000003460
Q0000370
Q0000380
00000390
Q0000400
00000410
00000420
0000430
00600440
00000450
00000460
00000470
00000480
Q00000490

00000300

00000310
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Frogram MQALVTHXYZ

TFCIOUTEQ.1) WRITE(L&+140) IyR(NEXTRA+L) s RHO 00000520

140 FORMAT (55X T3 v 4X v 2E L6 8) 00000530
150 CONT INUE , 00000540
TF(NFARMS . EQ.1) GO TO 300 00000550
M2eN 1 HO000560
=0, 0 - 00000570

N0 170 T=M2eNFARMS 00000580

D=l B (NEXTRAHT) : 00000590

L= —N ' ' 00000600
WRITE(6r160) TsR(NEXTRA+I) vl oIl 00000610
IFCIOUTEQ.1) WRITE(16y160) TsR(NEXTRA+I) oL oDl 00000620
160 FORMAT (5Xs I3 AXrEL16, 8y 16X T30 4XsELH.B) 00000630
170 CONTINUE : 00000440
300 RETURN : : 00000650
ENII : 00000660

SQUBROUTINE ITTHXYZ{DV s XMe By FRNT o NFRNT e N TEITLE TOUT) 000004670 -
’ Q0000680

INITIALIZATION ROUTINE FOR FROGRAM MOLVTHXYZ 00000690
00000700

CHARACTER*S TITLE G0000710
DIMENSTION DUCL)Y ¢ XMU20005) o BCL) v FRNT(EY o TITLECLSY v ALFHIZ) » 00000720
$ FREDOZ »DTCEGY » AVIEDD Q0000730
COMPLEX ESUM . 00000740
COMMON/MODEL /RK(10) v N9} v NLAYER 00000750
COMMON/FARM/TSTEP o XX oYY o RE vy S e BNY o MM ¢ HN ' 00000760
COMMON/FIN/ARLYRZ»ReBLySIGLeXyY . ' 00000770
COMMON/ZFINERRZHTOL ¢ CNCTOL » INTYFE » NRUN» NEV e MEV v ESUMy LU 00060780
COMMON/TICSAVAARHD (1003 s BRHOCL00) » DRHO CLO0) v AR2 100 y RHIACLO0 ) o NRHDOOOOO 7RO
$ yARMAX Yy ARMIN GOOQOBGO
COMMON/CXYZZFNYQy SLL e METHOD  NF e NCOMP (E) o TOX o TNX s TOY s TNY o TOZ» TNZy - 00000810
TSCALE yBLyBUeNDy TORy NEXTRA: NFARMS s GX e GY » GZ o GT o X0« IFLTX» IFLTY» IFLTZ 00G00820
INFUT FARAMETERS ARE: QOONOB30
: ' GH00QGB40
TOL - RELATIVE TOLERANCE USED IN HANKEL 00000850
. TRANSFORM CALCULATION ' ’ Q0000860

METHOLD - CALCULLATE STEF RESFONSE RBY 000Q0870
TIME INTEGRAL OF IMPULSE REFONSE IF METHOD=I1 ' 00000880

TRANSFORM OF FWI/ZW IF METHOD=2 . 00GO0390

NF - CALCULATE TRANSITENT MODEL AND DERIVATIVES 00000900
USING FREQUENCY FUNCTION EVALUATEDR AT NF Q0000910

FOINTS FER DECARE FREQUENCY. . IF NF=0 0OR DO060920

NF=12 THE COSINE OR SINE ROUTINE WILL EVALUATE 00000930

THE FREQGQAENTY fUVlT]UV DIRECTLY ' < Q0000940

CNCTOL. - RELATIVE TOLERANCE USED IN FINITE WIRE Q0000950
INTEGRATION 00000960

INTYFE - 00000970
NRUN - DENSITY OF NODES FOR FREQUENCY FUNCTION 0000980
SPLINE INTERFOLATION 00000990

MEV - MAXIMUM NUMBER OF FUNCTION EVALUATIONS 000G1000
EBY INTEGRATIN ROUTINE 00001010

Q0001020
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Multics Documerntation Fade 26
Frosgram MOLUTHXYZ '

EQUIVALENCE (MyMM)y(LyICﬁSE)y(BLyHLNR)v(BU&HUPR)
NAMELIST/ZINIT/TOL y METHODy UNCTOL » INTYFE » NRUN » MEV : '
LoNFeITGTEF s Xe Yy CT oy SLoo MMMy TFLTXy IFLTY e IFLTZy JORy s ITASE s BLUWR  BUPR

CALL DELETE.EXTERNAL_VARIARLES ( SAVEC )
WRITECH100) TITLE

100 FORMATCLZHIT H X Y Z--y35Xs L&AG/)
ITFCIOUTWEQeL) WRITE(1&6+100) TITLE

=GET DEFAULTS.

N
NIl=N
L=1
BLWR==-1EQ
BUF R TEG
Cl=1.0
Sl=l o 0
TOL=1 E~4
METHOI=2
MEV=300
MNRUN= 1,
INTYPE=
CGNC
TOTE R
FNYQ=1200
BNYQ=1E2Y

FNYQ TG SET TO HAVE NO EFFECT AND IS NOT A FARAMETER. FOR INFO
ON ITS ORIGINAL FURFOSEy SEE KAUAHIKAUA AND ANDERSONy 1977

CNFE=Q :
TFLTX=0
TFLTY =0
TFLTZ=0
TOR=3

READCEy ITNIT)

TFCTOR BT O AND TOBLE 6o AN (Lo EQe Lo OR L EQe2) ¢ AND e S o GE O« O AN G

$ CL BT 00AND (ISTEFEQ. L ORGISTEFEQ.O0) s AN X GE O« O AN Y o GE

F Qo0 ANDFNYQGT OO AN Mo GT Qe ANDe M LT+ LO AN TCOL o GE - 00 O« ANII,

$ (METHODEQ, L ORMETHOD ER. 2y o ANDONCTOL GE O O ANROINTYFE GT L 0.

$ ANDGINTYFE LE 4 AN NRUNGT O ANDLMEV L. GT.0) GO TD 4

WRITE (&2
2 FORMAT (" SOME $IMIT PARMS OUT OF RANGE...")

STOR
4 R=SQART {XKX+Y%Y)

HL=8L./2,

TFCRLWR LY OEO) BLWR= .00
THORUPR LT« OEQ)Y BUFR=1E4

QOOOL030

00001040

OOGO1GE0
GOOD1LOA0
Q0GO1LG70

- QO0GLOBO

GO001090
00001100
00001110
Q0001120
Q0001130
00001140
HO001 150
00001160
QOO0LLT0
00001180
Q0001190
GOO01L200
00001210
CO001R20
0000123
0000L:

DOOGLIE0
QO0OL260
QO001R270
0000126
00001290
00001300
00001310

OGO01]
QOOGL:

OO001350
Q00013460

QOOOL370
00001380
00001350
00001400
00001410
00G01420
00001430
00001440
0001450
00001460
OO00L470
00001480
00001490

00001500

GOGOLE10
000013520
Q0001530
GOO00L540



QPOEO000
DEOZOOHD
OFOTO000
OEOTO000
OTOTO000
OTOE0000
QOOEQ000
DEATOO00
ORATOOO0
OLATO000
OPLTOOON
DRETOO00
OB&LTOO0D
DEATOO00
DEATOO00
OTATOO00
QOATOOO0
DEBTOO00
OBBTOO00
DLRTOOD0
NPETOO00
r'\ "" '{ ] f‘: n"\ n"\ (‘1
DOEFOATONO0
NEBTOO00
DERTOO00
DTHTON00
DORTOO00
D&LTOO00
OBLTON00
02410000
DPLTO000
OLLTOD00

QL0000

QLLTO000
OCLTO000
QILTOO00
QOLTOD0OO
DAPTOGO0
QaYTo000
QLPTOOO0
QPFLQO00
OLOTOOO0
Q10000
QEPTOO00
QEPLO000
QEPTO000
QOFTO0O0
DHLTO000
ORLTO000
OLSTO000
QPLETO000
OLLTO000

0% 0L 09
LINOOM=CT) dWOON
CLNIOM) Lid=XNL
CT) LT=XO0L
TACOSHaT48T4LT) 0L 08
0g l]l 08 (0'HIATINNONY AT
CANNTANGD
(7 A= CLNNDNIY NAY
~ CTAMIWX=CLNNOMY LT
T4 LNMOM= LNNOM
ST 0L 05 (IPAN* (S MWXIXTAI) AT
: A0LLE

(Ew AT A0 ) AMING XTMIVH §Lil ) LW

MR Ts23H0THM

(HT LT MO " AT (AT HUX MO T 9° (4 ))WXD AT

?1

L2

£r

AONYM MZADMA HOA SHANIWN (ST XWNX MIIHD

ST 0L 09 (£330 AT
' N&T= 9T O
s LNNON
w1ﬂ$1~t o8 il
LN

9 0L 08
A0 =W
: A0T=51
G 0L 09 (£LDTH0T AT
25 LN N
OAN=ZNL
0H0=70.1
0T0=ANL
0AQ=A0L
OAQ=XN.L
OHQ=X 0L
0= (1) dWOIN
CiT=1 T O
D=0 HMN
: CERKUKEPOLEPPR T S A=0ZE
(AREDOLEDPL P ET)/ CEN/ CIE=X) ~TH/ CIG4X) )KL
(URKUKEFGOLEGPE T/ (AKA~XEX )i
H?Of?VYH’Ll/(p.H/(WS+X)w€8H/(W“WX))*T”-“Aﬂ
(URKMKTERBTERT*9) /AKX =0XE)
EFOLEGIE ET/AK(ZTU/* T-TTU/* TIKID=XD
CEEMY LU
BT LMY
ARAHERK TG X ) = oy
AKAFEHK CIGHK ) =8

9

QLY W
HLUDNIRLES ET) AMYWIMG A0 2LVWILER ZLETIN2TIen

LAXHLATN Wm0l

LICHT 8@ mimOory ST 1NN



pultics

18 TOY=T (1} o
TNY =0T CROUNT
NCOMP 2y =ROUNT
GO T ARG

19 TOZ=NT (113
TNZ=0T OROUNT 2
NCOMP CA Y =[OUNT
GO TH 20

20 NRHO=KOUNT
ABMIN=DT (1) . ‘
ARMAX=0T (KOUNT 3

K1) CONTINUE

TFOIOBLT S5y G0 TO 40

‘ e 35 I=1¢3

38 NFHVP(TT“

TMAX=AMAXL CTNX e TNY « TNZ
TNX=TMaX
TMY=TMAR

TNZ=THMAX - .

“TMIN=TMAX
TFITOX LT e TMINGAND . TOX BT 0EQ)
TFOTOY o LT o TMINCAND . TOY L GT . 0EQ?
TFOTOZ LT e TMINSAND TOZ BT 0EQ).
TOX=TMIN
TOY=THMIN
, Ta;mTMTN
40 ll- J T

SET UNUSED IFLTXy IFLTY. IFLTZ TO

A5 0G0 TO (A& a7 484745490 TR
44
47

GOTO

ITFCT -eiﬂoﬁ) 3 TO 49
TFLTY =0
4% CONTINUE

Documentation
Frodgram MALVTHXYZ

TMIN=TOX
TMTN““GY

THMIN=TOL

LZERD

49

OO00R2070
QOO0 ’k) 3y
()k)’)k) JAXY)

OOOOﬁldO
QOOO2190
()(J()() ’,’\)(1

Q0002220
DOGORII0
DOOO22A0
{J"\JI/A)‘)IJ"
()\/()() é,f;

0G00

GOOO2ZIG0

QOGOEA00
GQO0Z410
QQOO2420
GOGO2430
Q0002440

WRITE (& 55 T8TEF e X s Y e Re QLo SLL oL IFLTX s IFLTY ¢ IFLTZ QOOORAS0
FFCIOUT cFEQ. 1) WRITECLSSS) FooXe Yo Ry CLySLL oLy IFLTXy IFLTY » IFLTZ 00002480
SE FORMAT(/19H DATA SET FARMS ARE/7H TSTEF=s T2 2Xs BHXm v E1D. 4y QOOOR470
12X 2HY =0 E120 492Xy 2HR= 2 E12 0 492X BHOURRENT=v E12. 4/ 00002480
21EH SOURCE LENGTH=yE GeBXeBH fme 2/ 30
4 8BH O TFLTX=yI8e8H  IFLTY=¢I28H !!lT" e 132
SUALE=T . ' 25
ITFLEQ.2)Y GO TO 56 : QOOO2520
SL=0.0 - ‘ QOQOREI0
SUALE=SCALEXSLI. ' , 0000 J4o
GXaEXOROTRSLL : ‘ ‘
GY=GYOXCIRSLL
GZ=GZORCTXSLL '
Co-=SET EQUIVALENT VALUES FOR INITIALIZING COMMON AREAS
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Hocumentation
MRLVTHXYZ

Multicos

Fase
Frosram :

G XKmX
YYo=y
GaHTEL

=R

llTUl“ﬁlMM

Nl rII\Mo =2 KM 1
NEXTRA=1
TFCIDR.EQ.4) Nlmxrlxﬁ 3
IrF (J.UI.*_|.~[.J;\.3)"NLX”\(\ )
FRIMARY FIELD
5 SCALITNG FACTOR FOR TIME
b Yo SRR 2 BESRTOERE~T )
WRITE(S &G TOL o NF» TOR
IFCIOUT EQe L) WRITECLIS626G)
FORMAT(/18H CONTROL. FARMS AREZSH
L 2XeBHIOR =214)
TFULEQLORGTORWER LY GO TO 66 .
WRITE(&vdE) LNlTU'yIN]fIIGNhUNyﬁLU
TFCTOUT EQ1)Y WRITEC ) GrdbE)
A5 FORMATBH CNCTOL=yE12 42Xy HIHNFI’I [
LEHMEY =0 TE) »
&6 IF(:STEP»EQ«l) WRITEC&y70)
CTOUT EQe L ANDITSTEREQ. 1)
20 l l”\l“ly)f(tiﬂ METHOD=y TG/ 70

TO

o MOTIEL
WENCY

VaL.UES
AN

ROUTINES
GT ‘

TOLyNF» TOR

&0 TOL=e 12 422X e AHNF =» L4y

=y I B HXy éHf‘ hUN e LS o EXy

METHUH
WRITEC(LS70) METHOD

ORTENTATION OFTION HAS BEEN CHOSEN AND NEXTRA IS
HSUALING FACTORS AND 3 ORIENTATION FARMS.
TO CAUSE ALl X FIELD COMFONENTS TO

IF TOR.EQ.Sy THE
SET T & TO ACCOMODATE 3
FIMNaLLY TOR I8 SET TO 4
GE COMPUTED

IFCTOREQ.S) TOR=4

CHECK BCL) FOR Vabl.ID UalUES
RaNEXTRA+TNFARMES

D0 110 I=leK

TFORCEY GTLOEGY GO TO 110
IF(NEXTRAEQ S ANDLW T OE 3. AND. Y. LE, &) GO
WRITE(SH:99) I

FORMATOY BO"» 127

TO 110

- JLE. OEO")

BT ‘
CONTINUE

RETURN

ENII

SUBROUTINE FCODE OV XMy BFARMS » FRNT o F o IF 9y TDERY
FOODE CALLED BY MALVTHXYZ

FCODE CALCUHLATES HXe HYy AND HZ
TRANGTENT  SOUNDING MODELSE FOR AN

ITMPULSE )
AN

{(STEF DR

INFINITEST ML,

29

GOOO2EYO
GOOOLLEO0
000024610
OO00REE0
00002630
QGG02640
GOO0R26G0

DOO02ELHG

00062670
00002680
QOGO2690
Q002700

00002740
QOOQOI7EH0
00 &0
QOQOR7 70
QOO02780
QOOOL790
()k)()\) ’t’()\7
(1O
QO0G2BA0
GOOO2B3A0

e
()()(;() 2EEQ
Q0002640
OO

GOQOEPLO

Q0002920

00002930
QG0G2240
QO0OLYED
QO00EPA0
QOOOZR70
QG0LYH0
Q0002290
00003000

00003610

QOOO3IG20
OOOUIO3RG
OO003040

00003050
OOQOIDE0
QGoO3I070
QQO030H0
QOO030%0
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CWRITTEM BY

Nultiw% locumentation
Fragrem MRELVTHXYZ

FINETE LENGTH WIRE SOURCE .

ToUXy YUY »UZ WORK AaRRAYS INTERMAL TO
LY VOLTAGE TATA ARRAY
XMl 1D TIMES ARRAY ‘ =
&M’“vi) ARRAY IF OB LE.3
ﬂthY IF T0OBGT.3
Zub e A=RMOM)
AREaY IF TOR.GT.3
FOAaTA POINTS

REQUIRED ®Y

FCOTIE

Hf!h”?‘

XM{3y 12 NEJUHTo
NI ‘ - NUMEBER (]
FroBie S WORK ARRAYES

BFPLINT

THE FARAMETER TOE CONTROLS THE OFERATION OF FCODES?

SONLY
ONLY

TOR=1
TOR=2
TOR=3

TOR=4
TOR=G

CalL.CULATE X-COMPONENT
CALCULATE Y-COMPONENT
CAOLCULATE Z-COMPONENT ONLY
CALCULATE MIXED COMPONEMTSY
SAME A8 TOR=4 WITH ORIENTﬁTIUN

INCLUDTNG
FARBMETERS .,

KAUAHTEAUAy USGESs COLORATIO

NOVEMBERy 1978

JIH

DLNUF?t,
MODITFIED ‘

LAST

DIMENSTON BEFARMS (1) v F OS50 v SCH0Y s IVIL) » XMIR20005) yPE )
l()VMlHU/MfHHl A1y Dl e NLAYER

COMMONATHICKZ D
COMMON/FASS/CHX
COMMONAFARMATSTER y XX YY vlw )ll..l' vUNxHyl\ly T O
COMMONAZFINAAL A2y AT e A4, (i ]

FUMMHNXSIIKY”%”(I)v'uU\-THHJxU»((uu;uﬁr(luO)yNY\qulvﬂ)'fUU)u
SFXCIO0 e GPYCLO0)Y e SFECIO0I e TUW
s TOY e TNY e TOZ T

.o

(OO IiE
"Fidy Gl

e J (L OO
IMF(EY « T
o g (2 3

CLO0)Y ¢ NE
s MT L N M

$ AZ (100 «]
LUMHUNfluff
$ BLWUR e BUFR e NO e TOR» NEXTRA

AslN

2 GT» XO

'4LUHUth!b

T
TFLTX e IFLTY o TFL

RHOA

ﬂRﬂlv

~

GOOOX lkl')

\)('{!k) % I ’kl
OQOORLEO
() () (') "') 3 ‘I 4 ""J

\'(JU'

UUU\ﬁl
QOOGXL70
OGOO3180
DOO03190
(J()f)() 5*’(7f)

')()Uk!ﬁh)ulf
OGOL
QOO
Qo003

,7“00%3?0

Qo003
GOO0EEY
\")(7') %\ﬁH.U

KU()

00005360
QGO03: Sxf)

GOOO3A20

EOHMUH/&CSQU/&RHQ(iGO)yHRHU(iOQ)yHRHU\lOO)9@52(l00)thUnkiOU)yNkHUOODOK@SO

$ s ABRMAX ¢ ARMIN
COMMONASAVEC/TX(S Ulv'v'yk‘.lﬂ‘!VNle]Y( FOY e UY (HC) e NTY e T
B NTEwCPXyCFY 1 URE o FARMS (20

(FROM
ARE TO RE

FREDICTED PRIMARY FIELDS
IF FINITE WIRE MODELS

GXeGYy AN
S TS HalF
s ZERO

THE

KCLOY vy D(PY o DNCR Y FPRNT (5
CHFLN
UUMIL:I1NH<?IINHT~F
G/ 00,07 '

REAL
EXTERNAL
COMPLFX

naTa

INHZ s CHX » CHY » CHZ o FILLT

IFCIFGT. 1) GO TO 150

MODEL S
FROM

ARE THEY ARE

STORAGE TN

CALTULATED ONLY IF IF=1s OTHERWISE
COMMOM BLOCK ASAVED/S

TTHXYZ 3
LS

EXry

RETRIEVED

GOy e VZ(EQ)y

QOG03440
Q0003450
QOO034460
QOOOZA70
QOOCIAE0
QODO34%0
QOOOIEO0
Q0003510
QOQORH20
GOQOAG3
GO0
Q00035
QOOOIHLHG
QOCO3H70
OO0 Si;?¥f)
QOO ;
Uuuuﬁmuu
QOODILLO




OETHEO000
OETEO000
DTTEO000
DOTHOOO0
060F0000
OROFOO00
OLOF0000
NPOEO000
DEOEFO000
OEor0000
(:)C‘(\{_r(‘)(\()ﬁ
NG00
0 T (.{;(V\r}(}
DOOEOO00
QEHEE0000
DRS00
DLACOOO0
n(‘(,y f‘nl‘l(‘:f)
OGAEON00
{}t:-(x\'. (W‘:(\(n

VeAS

Gy D00

ZEDOO0

r)h/&, ()f\()("n
OBLE0000
02420000
OPLE0000
BGLE0000
D/ /00000
OELEO000
0EL80600
DTLL0000
QOLEO0GG0
HREOOCH
GRYLO000
DLPE0GO0
OEICOO00
YLPEOQ00

OEREQO00

WNWINIW INY

NOTLINNA AONANDIANA

L8330 Ad
PN
1S

S AINANTE A
ITIHE A

NOTLY LMW

UHNIHHHlHH SI

LETNDAN HHL AT MO0
TANTWHALIT 5T

Qe TMET

HFU..HDH:IIIJNLN‘IH A AT LYHOLOY ZJONGY 0

AT M3 SHTINANDIMA AN LY J3LN4W00 D
THLYTI0AMILNT AN TGS ¥ ND T3LYINDTIED T 0N
' a

WITH T XMW

Lo

=N (O ANTMO ST LD AN AT

ZOXINOIK E=(T)ZA
O T= (1Y AN
O T=CTYXA

ZOLKLINDD=NTWLZ

DTS THINLRLINOD=XYWLZ
AQL¥LINOD=NIWLA

ST THANLKANOD=XWWLA
XOLRINQD=NTWLX

BT THXNLUKINOD=XEW X
TATSALD=LNOD

COWDY A KW D TN W =W
COWIMNANTWE )Y TXYW =N TR
TERLE/ CWY SWME of= CW Y Y
CTAW BN o= CF 21 otr
COTIMANTWE) TXYWE=NTIWT
THIOW NI LSYMINOD ALIATLINANDD D
SATDNGMOERLD T3ZTTIYWMON WAWINTW--1
((I)N“YHNJ)TNTU“wXWHﬁ
THTOW NI ALTATLINONGD 2D
SADNINDAMN. ; CAON W T X R--0)
) Iy
IW Pl QT (hX
0% TasX U
0* T=NIWA

SNTWI

A HGNY

THO1SG

(T )‘QN‘1U ‘LN lh

OGT 0L 09 (T 0 AINSTY AT

SENS AWMU AWEE SRMYaY AT D

HIOW L8y ay

(Y SWHMY A=) (£ L0901 AT
(1) SWMY =240 (£ 0F J00 AT
(E)SWMY A=A (£ 10Tl
CTYSWHY A=A ¢E 00 a0 AT
CL)SRMY=Xc) (£ L0 0T 8O T 0 901 AT
(DAY LXENY SR cil= 1) SR G
COTHYHLXEN Y SWME T AN CIYERMY) AT
SR AN T &

SWMYS LEYT BY INYS AT 336 0L SWMUJE NIFHD D

Taed THET

WA EOd
HOTY T

ZAXHLATTOW
LIOCE L LT WM O]
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CONDUCTIVITIES IN

40

NOTE 2

THE

TD

Multio:
Frogram

Documerntat ion
MALVTHXYZ

Faae

MODEL

BaX=RUFR L/ BMAX
BMIN=RLWR/EMIN

] NBmQINT(NF*WLUGlO(BMﬁXKRMIN))+E

mNEA- L
XQ=al OGLO(BMAX) +0 »'JL:
I6AV=TSTER

TFAMTD.EQ, 1)
IF(NEQLEoI‘ﬁ)

[STEF=0
GO TO 18

MAY NOT EXCEED THE SIZE QF THE aRRAYS IN COMMON BLOCK /78FLXYZ/

WRITE(SHP5) NR
FORMATO® FOODES
STOE
npno o1

MEBLOGT 100y NBE="1I5)
Jﬂl?NB
T=NRL-
Kz X J/ FLOATINF
H(l‘
10|0$*V
le*CUNI/uoTSEJEJﬁ
ll(ﬁLeEQ OEGY CALL HXYZIX s CHX s CHY
..... TO (1720402020 10R
TFOSL «GT0EQY CHX=FINHX{X) .
TEOSL OGTQEO AMND TORGT 1) CHY=FINHY (X}
TFCIFLTX e NE Q)Y CHX=CHXEFLTIIFLTXF
=RE AL CCHX )

3 GOOTO A :
YaNELOY CHY=CHY*FLTOIFLTY «F )
: LCOHY )

TFOIOR. LT3y GO 74 1

TFOSLGTOEOQ)Y CHZ=FINHZ (XD

TFCIFLTZ o NE O CHZ=CHIKFLTIFLTZF 3

SFZT) =REAL(CHZL)

CONTINUE
CIETEFP=18AV

y CHE » TORD

By ARRAY I8 ACTUALLY ALOGLOCE)

TEONCOMPCLY oNE0) CALL SF
FFONCOMPO2) NE O CALL BF
TFONCOMP (3 . NE .00 Call. SF

Tind LNHv\ﬁghu
INLINRy Qo Ry BFZy ALy B

I5s

LINLINEBeO o B
L.
L.

vHLgO.PSyPyS)

SWITCH
INTERFOLATE

TW WORKS WITH COMMON RLOCK /8PLXYZ/
EITHER THE Xy Ye OR Z COMPONENT

IN ROUTINE CHPLN

Tl
Tf\NIUMIkl:.NIoQ) CALL
l l&.l B '..

TRNSI(ﬂSPLNrXTMﬁXyXTMINyNTKvTXvUKyMTH)

32

S O00043

QOO04140
GOO0ALE0
0O004160
GOOOa1L 70
Q0004180
Q0OGA41L90
0Q0G4A200
QOOOA210
QOQOAREG
GOOOA230
QOQ0A340

QG004250

QODOA240
QOO04270
GOGOARR0
QOGQ429G
GOOOAZGD
QOO0431G
QOG443

GOO043

40
QOOOAREG
GOOOa3s0

00004770

\)i)()a ‘?‘SbJ\)
QOQO4400

DOQO441G
QUOOAL20
QOOOA43EG
D000 A4

000G 3*?(:(1
DO0Q4470
DOOOA4480
OOQG449G
QOGOA500
QQGOAGLG
QGO04520
[S101014 %
DOOG4E
QOOGAESH
QOOOALE&EG
GOOOASHT0
QOGOASE0
GOQ04AEY0
QOGO4600
00004610
QaGO44620
QOOO4830
GGO0AEA0
QOQOAAE0
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30

ORIENTATION

5 00 E0

Multicos Documentation
Frogram MAILUVTHXYZ

TFONCOMP(2)Y NE O CALL
T3
TFONCOMP (3) «NE O ChAlL
(TORLE.3.ORNRHOLER.OY GO TO 3
.,m...l... L HEDG(STGL y ARMAX y ABMIN »ARZ » RHOA » NRHO » TOL)
DO 2 T=leNRHD
hBJ(l)—ﬁLDG(HBQ(l))

CALL SFLINLINRHOy Oy ARZy RHOA ARHO» BRHOy IIRHO s G PSP 9 §)

TFg lwfrfoLG 0. UheMTU EQ. 1y GO TO 35

IF NLUMI(L o NE ¢ O)
TFONCOMPFO2)Y oNEOD
TFONCOMP (3 o NE Q)
T=1 o NT
TFOTLESNTXY TXDy=ALAG{TX (L))
TFATGLENTY Y TY (D p=AaL0GITY (I
TFCTLESNTZY TZ(D)=AL0GCTZ L))
CONTINUE

UX(I)"UV(l)#)lﬁLL%UY
VY L =UY CEoaSCALELGY
V2L =V (I %BCALEYGZ

e e

TFONCOMPCLY oNE <0 CALL SPLINLINTX 0 TX s UX s AX v BX DX Oy PGy §)
TFONCOMPC2Y oNEOY CALL SPRLINLONTY c Qo TY s UY v AY s BY o DY 2 Qv FEy o 5
TFONCOMPCRY JNE Oy CALL &PIJNJkNTvauT/ VZvAZyBEsDNZ e O PEe o5

TAL=CONTEXM{IF 1)
TaU=ALOG{TAU)
INﬂFX [ OR

IFCIOR. Uloﬁ)

lNﬂLY*lerRKW'llv& 3
f;) llll ’

FLINTCTAU s AXy BX e T o NTX o TH 2 UX)
".INT(TﬁHvﬂYvTYvUYvNTYvTYyUY*

.

INULXQSWQ.S) fe
UU T 190
FARAME Tl RS OFTION Has BEEN CHOBEN
GPLINT(TAUy Ay BXe DX o NTX» TX» UX)
AP INTCTAU AY y BY s TIY o NTY » TY 0 UY)
SPLINTC(TAUyAZ»BZyDZoNTZ v T2 VED
NN R ll[ ‘.»(IH ARMS (40
SNL=SINBFARMS (4))
CoQ=CR8 (BFARME (G
ENZ2=STN(RPARME(5))
CO3=CO0S (BPFARMS (46))
SN3=GIN(RFARME(6))
TFCINDEXEQ.3) GO TO 188
FXP=FXMCSL4EN1 R (-FZROG24HFYREND)
FYPaf YRGS L8N (FZxC XAGND)
TFOINDEX EQe 1) FaFXPRCSIHFYFAHENS
IFCINDEX EQ.2) F=FYPXOCEZ-FXFAKENS

TRNST (CSFLNe YTMAX s YTHINS NTY s TY » VY s MTID

TRNQI(GSPLNyZTMﬁXvZTMINyNTZyTZyUZvMTﬂ)

oy =

Fade 33

00004560
Q00GA&LTO
QOG04680
QOOGALP0
OOQ04700
NOO04710
OOOGA720
GOQOA73EG
00004740
OOGOATED
O0G04760
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QOOGAZBO

0000470
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GOO0O49 40
GOOGa4T G
00004 YH0
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QOOOEHOO0
QOOOTH0LG
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QOOOEGA40
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OO00EG&0
QOOOHENT7H
GQOGEHOGG
QOOOHGY(0
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00005120
QO00ELIG
(70(3C ?1 4(7
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CFrogram MOULVTHXYZ

GO OTO 190 :
l«lﬁ$[;l§)Nl*(lX*(nﬁle* N2
GO TO 190

FabP L INTCALOGCXMOTF L) Yy ARHD y BRHO » DRHD ¢ NRHO » S5

TIMAX=2
TFCIORGT 33 TIMAX=3
oo 200 Ll=1yTIMAX

FRNT LDy =XM(IFyT1)
RETURN
END

SURROUTINE HXYZ(B2 e HX o HY y HZ » TOR)

HXYZ CALCULATES THREE COMPONENTS OF THE MAGNETIC
AN ELECTRIC DIPOLE AT THE ORIGIN AND ORIENTEDR £

FOR HX ONLY
FOR HY ONLY
3 FOR HZ ONLY

r“U“4vu FOR MIXED COMPONENTS.

CALLS ZHANKS» SAVER«F3sF 4y TKS

COMPLEX
COMMON/FARMAISTER X e Yy Ry SIGL s BNYQR M TOL,
COMMON/MOUEL /K D0 e NLLAYER '
COMMONATHICKAD

EXTERNAOL FIeF4

REAMAL KCLOY TR o NP

NOURLE ON B8

ATa OMNE "WJank1A')u/‘u)v\\>x;wlewif
"JN,]\“”)

G/ ¢ REKE)

x*X/hg
SMELX (R B
IF(MERLLY GO TOD. 10
Mok =M,

DL =R s R

UE L 2=DE LK DEL

N0 4 I=1yM1

OOCL) =2, k0CT) /TEL

AN HY REQUIRE THE SAME TWO HANKEL TRANSFORMS

NE W= 1,
IFCTOR.EQ.3) GO TO &5

FEeF 4o IHANKS y XX oYY o ZZ o HX v HY » HZ v ONE v ZERD »

CFadge 34

EOX-AXTE .

TIKLy IKDIFCR

-()()\)(J\

QOG0T
00006
00005
00008
000052
0000
OOOO

QO00SI00
GOQOEILO
Q0QO0LRI20
OQO0HII0
GOOOHXA0
GOOQGREG
QOO0HEZLD
DOO0S 3
QOQOSIHG
HOOOHAVE
OO003400
QOO0CH410
GOOQEA2G
QOOOHARG
QOO0E440

QOoOE
QOOGE

[O10Z 0T N
QOO0
GOOOL
OQ00:
GOOQE
QOONGS
GOOQEEED
QOO0
QODOEE70
QQ00EEBB0
GO00LH(0
QOOOEA00
GOQOH&10
QO00EK20
QO00GAH30
00005640
QODOEEE0
QO00HLLD
QOOOEA70
('“()OL'\J\)'\)
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CALCULATE THE
SECOND KINDS -FOR

SURTRACT
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USER-
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Multics Documentation
Frodram MQULVTHXYZ

NEW=(

YY=ZHANKS CLy By FEy TOL v LW 1)

CALL SAVERC(Ly1)

XX=ZHANKG Oy By Fa4e TOL v LW O)

HX=d e M2 HYY/R-XXIRXKY /A (DEL2XRD)

“le TR XX ANEL2H2 0% L o2 0 ¥XR2I¥YY /A CREDEL)
TFOTORLT LX) GO TO 10

HZ=ZHANKS (L v BoeFa o TOL o LW NEW)Y XOMPLX (2 QRE2NRT y\) Q)
BE=,70710&47811865400KR '

FUNCTIONS OF THE FIRST AND
HALFSFACE RESFONSES.

MODIFIED RESSEIL
THE HX AND HY
TFOTORNE 3D TRS(RB TIKL « IKTITFY -

LZ=2ERO :

IFCIOBR.LT.3) GO TO 12
LE=0NE~CONEFCRACMPLX(OED » 2EOXB2/ZE0G I RCEXF (~0R?
JEOXC/BE)

Call.

THE FRIMARY FIELD VALUES IF ISTER = 1
IFCISTER EQ.0) GO TO 20

TFCTORGEQ.ZY GO TO 15
ITROIF=TROIF-CMPLX L 090 0)

PIRL =T IR -CMPLX 0. 50,00

TFOTOBR.LT.3Y GO TO 20

O LZ=mZZ-UMPLX(Cy 0,00

X HX AR KXKY R TRINIF / CR2KRD)
HYs=HY 42 K VRV IRITF /R2-T 1K) /RE

1 P BGGITOEIRBAXKTIETER
HX=HX AT NOM

HY =Y/ THENOM

HZ=HZ/TENOM

RETURN

ENI

COMPLEX FUNCTION FLTC(IFLAGYF?

DEFINED FUNCTION
IS A FPARAMETER FASSED FROM MOLVTHXYZ
IFLTXy IFLLTYy OR IFLTZ '
THE FREQUENCY IN HERTZ

IFLAG $INIT
FARMS
FoIs

Via

COMPLEX ONE
DATA ONE/CLEOsOEO)/
IFCIFLAG.EQ. 0 RETURN

SINGLE~-FOLE LOW FAss FILTER
IS USED AS THE CORNER FREQUENCY

WHERE

aue
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ram MALUTHXYZ

‘RETURN

IlFNTHY(J)+((ﬁ(J)$’%Pfl)!*/-ﬁ(J))*K_

COMPLEX FUNCTION GURERMAMEDG

TETIVITY KERNEL FUNCTION CALLED BY SCHEDG

FOR INDEX = 0 RETURNS
WHERE FOLF = F P LAl T
FOROTNDEX = T RETURNS (POTF

"hNhL WA DTy

Moe L0

RACTIVE COMPUTER
FOR INTERFRETATLON
RIL 449458,

! . =~ TERMIMNA
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OF & REAL ARGUMENT G. GO0 4840
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EXTERNAL ZF - . QOOLE30G0
PPN ' : QOOLE31LO
a2l AGHL(ALOGIRY o ZF sy TOL s Ly NEW) /R OOO1LE320
PPN : OOGLEZIRO
ENT ‘ Q0OLHEZA40
COMPLEX FUNCTION ZF (G ) QOOLHBAEQ




e M BT ENTIETD

Locumentation
MOAULVTHXYZ

Multicos
Frogram

e LUBER SUPPLIED CONE ...

NI

~NOTES?
(1i.
RELOW S
ANY & aAll
(2). AH
METHOT »

EXECUTIMNG
THE MACHINE

THE
BYSTEM

EXF-UNDERFLOWSS MAY
HOWEVER, THIS IS 0K PROVIDED
EXFP-UNDERFLOW S TO 0060 .
AN AT TO UNDERSTANDING & USING THE LAGGED
LET BMAXE=RMIN>O BE GIVEN. THEM IT CAN BE SHOWN
THAT THE ACTUAL NUMBER OF B‘S IS NRB=AINT S RALOGIRBMAX/BM]
FROVIDED BMAX/BMIN==1. THE USER MaAY THEN ASSUME AN
BMINA=RBMAXKEXF (2% (NE-1) 3 . THE Ml]”“ﬂ GENERATES
ARGUMENTS 5PQCEU AS X=Aal 06 (EMAX Y o X 2
FOR EXaMPLEy ONE MAY CONTROL THIS.NITH

NE=ATINT (S kAL OGIEMAX /ZBMIND 2 +1

NRERL=NE+1

XO=nl 0GRMAX Y+ 2

NEW=1

oo 1 Jd=1yNR

T=NBL-~J

KXy 2%

ARG CT d=FEXR X))
, 2Ty =L AGHL (X ?
1 NEW=0
IF RESULTS ARE STORED IN
ARG TN (EMINABEMAX) y THEN THESE
T4 )ILINI~TNIIhFUIhTI AT & DIFF
SHFACING SEDOIN THE ;
(4 IF N RANGE
ALWAYS  RES o AROVE PR
BMAX s BMIN SETTING NE
(GBI

QUCUR IN
HETSH

THE T

HIL COnE:

ZEy TOL s Ly NEWY /ARG CLD

ARGI)Y e Z(E) v I=1 v NB
MAY RE
Uh

ARRAYS
ﬁlhﬁr‘
el 'Inhllr

(3.
USET FOR
aMaLLER?

CME
ME W

e THEM MAY
I $2) WITH f
BY

AN 1
ARSCTISSA CORRESFONDING TO WEIGHT IS

GENERATED TO SAVE

COMPLEX FUNe Dy UMAXy SAVE

DIMEMSTON KEY (236 « SAVE (2343 e T2 « THAX ()

DIMENSTON WT{236) e W1I78) e WE(TEI s WATZE ) ¢ WA CH)

FAUIVALENCE (CeTO13) e (CMAXy TMAX L)

EQUIVALENCE (WT Ly W11 e CWT(Z7 W21
L (WT (2290 W41 )
FILTER

Ve lWTULSEZ Y v WAL 2y
WETGHT ARRAYS?
DaTa Wi/
1-8,8863805E-10y
21 e 32239090y
3L o 4A27475E-09y
41 « 473560609y
Gl G102619E-09y
0412 (Y e
7ed QP41 TRE-0F
BP 751470 1LE~-0%y

=L 208QHT72E~0% L 2EVER232E~0QP
1«5642395h“09?*l'39b945 M0 1 A2RE94LE -0
1.4580882E~09 s -1 + 4482563E~09y 1 A732179E-09y
1.4}]9Q7OE~09yw1.4727091m 1.4828225E-0%y
3 “(J‘r’ y 1+ GG 34 L729QQE~Q%
=GPy 2786107 0%y
'O?yM'o“30410Vh“'
E-Qfe -1 5312389

bty AGRIVTLE -
7 BREVASLE-
1933992408y

5,0871011
L.22467439

Faste

SURFROGRAM

)*f"eohvhluh'lhl“ﬁ\

FOR
EXAMFLE y

QP

CONVOLUTION

MII+ly
CADIUETED Y

STORAGE

OOC1LEZR0
GO01EA00
0015410

Q0015
QOC1 5430
DOOV1544G
Q0G1EHA50

O3 11 JA’N‘)('

GOOLH48E0
ﬁ00134“ﬁ

QOO ES ”f)

QOGLSHE0
IVIV N
QOO LS55E
QOO1EH6
0001
QOGLE
QOGLES f\J
GOO1LE8400
QOOLS4H10
QOO1H&20

QOOLEAZQ
GOCG1S&A0
QDOLE
(WIo TN

L
[S WL

éé@

GGOLEHATE
QOOLE6EG
QG01L54690
QOOLEZQ0
Q017 I u

';\f-)l‘n/xlkﬂ
QOO LE7ESD
GGOLES 760
GOOGLS770
QOGLE78G
QOQLE7ZR0
QO01S800
00015810
Q0015820
00015830
GO0 15840
QOQ15H8%0G
GOO1S840
QO00LS5870



e
LR

Multics Tocumentation Fade
Frogeam MALVTHXYZ

G2 4126297 E 08y 3. 0E76HE29E-08y~3.80602041-08y 4., 8423732FE 08y OOU'MU 30
]- ~G, 00511 1L6E-08 7678741 Q8 -9 47099308y 1.2192844E-07 GOOLEE

=1, 49189Y7E~07 1.93?2?W7h"07v“f.34 ATBEE-O7y 3091 11LE7E~C 00015900
,.’S'---l'.. VABLERDAE-0T7y 4, FALIBOOE-07 v =5 7E541468E-07y 7,930 1529E~ Q0015910
4”U&VQOQUJ7F 07y L RVPAZY2E .“l+5dll4 P06y 20078966BE~06 QGOLLY20
G2 1069398E-06y 3+4103185€”C =3 158446306y G 563Y040E-Gb OUOIN)A
b4, 60u29rbf“06v 5061 Q&b 4LA2855E 06y 1644020000y 000[ Y40
78 2010619E~06y ,o394U?]" 0%y 8. 63484656E-0by . 23LT7I9EE -GG OOl'WH“
B-X, 9915035506y 9727361 0y 1 +G220520E-05y 1.8614373E~04, OQOLER40
@ 7.2023760E-08y 3.6620099E-04y 2,2062958E-04y 7, 387453904y DOOLERV0
1 5.8823480E-04y 1 E226779E-03y 1.A45387 18~

03y Z.193036GE-03/ 00015980
AT W2/ QOGLEY90
1 3.4440888E~-03 6.7790882E-03 0% 1.4484339E 02 QOOLEG00
2 1.8201316E-02y 3.088661431 40UlO&d*w: ------ Cﬁy GeAGATR/2E 0L QOGL&G1G
3 8.4285526E-02y 132773 16062090 7E-01y 2.,1948043E~01y 00016020
4 2.3635305E-01y 2.489508] 12586300~ 01yw5.10&044ﬁr~ 0001L&6G30
e B, ABTERARE 0Ly ~2 . 90421 Lo lS&a7I6E-GLy P WRGELXLE-GL OOGLSH040
&w40G74Q QOE-01e 1,.5280948 } S A3AGTALE~O02 WW.\QLJJUP GO01&GE0
P 7 P7A0630E 02 -6 SPIAAPBE-OLy lou!du1 E - Od e g B 2y Q016060
‘8 A BHE1PGBE-02 -3, 29358F4E-02y 2, 8303994E-02 w’.%4/7[9/lm'g. QOOLL070
G 2, 1259834 1E-02e~1 8528627 02y 1.4 I QAOITE QT e ! TE-02 GO01LL080
1 1,2402225E-02s -1 . 087355 Qe P05 V“OIUUWOKywmoJ/Adfﬂalm“" QOOL&GY0
2 7 F504490E 03 -6, 45EHL L3¢ .Ky-uoﬁthdw =OX e -4 . 90033 QGOLE100
3 A,37E2RIZE-035 -3, BABBVOBE~0F A.w//’OQAhw039mﬁ.9&72w/ GOOLSH11G
4 2 O0TIBT7E~O03y -2, 290827403y 2,0128794E~0% s~ 1. 7ABRLTOEE 03 QOOL&120
GOl G0409Y8E-03y 1 « 3655466 E-0F I.IVVWUQ”b“0§v~1(05434??F QOOL&ELED
& 264497300458, 1406593E-04, /.Lqﬁluq9F“04v~6498541”9F 00016140
7 5.G22995GE 04,4, 8530332E-04y 4,.246A43446E 04y ~3,74704650E~04e GO L&LE(
8 3. 2925334E 04y -2, 8931382 E~04y =g -2 23EBLATV

@ 1.94284055E-04y~1,724745 04y HE-04¢~1,331688
I 117201502E-04y~1 Q28206804 = Qe -7 PEEREGAB

UOOlmlmU
GOOLELFG

ol 83
» L 76
1 &6975BA436E 00 ~&  L29EAT74E 08 T 3BE0PT7BE-OT v -4 FIET7AZEE 08 QUOOLERG0D
g 4,158643 Qe =3, 654184000y A+3LUV174F“Oﬁy'M 82142008E-0%, QOOLAE2LG
3 2.A79L718E~08y 2,1 78439005 FLALBEAE 05 ¢ =1 GRLYBEBE 05 GOOLARZ0
1.47279578E~08y 1 . 2986765E-05 14LJ4? I =1 0271 ~( e QOOL&E2E0
 B.8108499E~069~7 74208630 d ..3"“925d =Gy e PPZFORIE 06 JOOL6240
Ge20258Y2E~0by -4, 615435 ) g &HEA v X G636L1BE~OG QOGLSEAE0
Bl ALI33GE~086y 2. 751491 1E~06 ? S L77 286K 2 17k GOGLAZAG
186673420086y ~1 . 6402859 44[5011E"06ywle2664597f‘Oéy QOOL&E70
LelJJQQ?OE“06y”9.?7819085“079 boﬂ?l?)"& w370 F W GAPAG20E -G QOOLS28G
'''' 079y ~5.8286113E-07¢ S.1213358E 0794499843 1F~Q7 DOOLHISD
5e9M5/354r"073m3 A73B4HBPE~07y 3. 082218PE~O7 v =2 68L7250E-07y QOOLE300
D AGSHLVILE 07 e ~2.0701397E-07y 1 8LEBBOL2E Q7 v~ 1L JH979545E 07y QODLEILG
LeA40IBRABE-07y~1L 33337446107y 1L OBIE294E 075 ~9.5185048E-08 4 G001 6320
B8,361318B4E-08y~7.344341L1E~-08y 6.4505118F~08y~5.68648L67E~08 00016330
y 4,9740428BE~08¢-4,3665572E-08y 3,.8321109E~08y~3,3616717E-08, Q0016340
2:9472836E-08s~2.5812439E-08y 2,.2594957E~08s -1 . 9745353E~08 ¢ 00016350
lo.ﬂ?:1H9r~08y“Jo49dlﬂé9h -G8y 1 .300X472E-08y~1,1240058F~08 GOO163H0
Reb72373PE~Q0FP ey ~8 279439 2E 09 7,043B407E 09y -5 95004740y QOO1L&E370
1 4o9bHd4Uu QPy =3, 1443813E~0%y Z,408BLLAE~Q@ e -2 F712762F~0%/ QOOLEHIB0G
DATA W4/ o QOOL&EIP0

AR VW I

HaTha Wi/ QQC

SNEO LR s

(S

G

R
iy Y
-
e N
s
0
b
i i
ppulg
N
s N
s
=

(SIS B

0o

o

o N




DTARTO00
DOARTOND
QEBYTO00
08a2TO00
QLBYTO00
NYBLTO00
0L89T000
OrETTO00
OERGTHOO
QEBITOGO0
QTR?TOO0
QO TOOQ
Q&LPTOQN
OBLPTQCQO
QLLPTOO0
QFLPTCOG
OLLPTOO0
OFL21T000
QELYTOO0
QELPTGOO
OTL2T000
QOLYTO00
QAHLTTO00
0HPPT000
D99 TO00

QO TO00
l..me‘;";‘ TOQ0
OERRTH00
QEIFIO00
QEPRTOGO
DIYLTO00
QOYYTQO0G
QOHLPTO00
08L9T000
DLLPTO00
QPLPTO00
OLERTO00

OFLo1000

0?“ TO0Q
OELPTO00
DTLPT000
Q0591000
DAV TO00
OBYPT000
DLEPTO00
DREPTONG
QL To00
DTG

COEERTO00

OEYSTO00
OTeITG00

QOLFTONQ

AVT-A86L602T 7 A~ 0T -ALTHTITO L 40T~

PG BEE,

FANARIIE I)IIUN 2 I

LEE/N00=0T

' ' A8 T =M007

CHLTYD ANYS 0L ATTUNMALNT ANOD
NMLIN

00C OL 089 (46639141
T~I=1

QAT QL 09 (00 DA (ITILING O O DA (TY L) AT
' Q0 0L N9
Y=

W DL 08T NOISSY

00 0L 08 (B8 371 LXAl

T+T=1

QLT DL DD (OO DI CEY LN 00 DA (T L)Y AT
00& L 08

T

W 0L 09T NOISHEY

6T 0L 09

QOd

ANTADOYN ANATMLEN/AH0 LG -]

061

QT

05T

00E DL 09 (PES AT Iy AT

A TTed
QAT DL 08 COZyXYWL AT COEY Ly SHE ING Y CTIXYRLT AT CCTY LY BAY) AT
' ' OO DL 089

661

W L 0T NRISHY
008 0L 0% (0719 1T)Hdl
I~l~I

QT 0L 00

WODL QST NOTLHEY

‘ XYWNIR 0L =KW

QLT 0L 08 (02003 (XYWL ING O 00 (TIXWWLY T
OO 0L DD (8a 3T 14T

T+I=1

COEYEMWL O CCEY LY SHY) TXYNY= ()Y XPWL
COTIXYRLACOT) L) SEY) TXYHE= (T )XYW

00& 0L 09

ALY

W OL OTT NAaTesy

[

(Q* Q070 =X

(OO0 D)=THOWZ

TR =0T

Q= (T Y AN

PESAT=l 08 I

QO LT Km0

T €16
CMANY AT

OTa0Es01

B LVIING
~HPOR0RBB QT 2B80080 L O
T

SAO-HLEAHVBOG T A0-HA08086E T FA0-HARGLVOLLY T ‘60M4llhé|(”’d

ZAXHLATIOW wadsod
LOELELIDUII0N S2TY T 00

QT
Ouvy

QT

| g,; g,; s e 7



P

snd U

YV T o Ty T T
i L A H

i

A

Al L iR

s : EERAD 1

2

Iy
S

: ........ l.'." ﬁ ff.'"

EER DR R A

ve

Tocumentation
MALVTHXYZ

Multiocs
Frosvam

TFOIRGEQO)
TROLL=TOX234 ]
TFAREY (TR LETROLLY
C=SaVECTRYRWT D)
LLAGHL=ZL.AGHL1+C
L=l
GOTOD My 110912051400 1605180)
20 REYCIRY=IROLLAIR
SAVECTRD. 'IUN(LXI\XO*llUﬁ](lﬂ“h)*eJQF)
GOOTO 210
NI

TR

GO TO 220

=
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CONVOLUTION METHODN TO lUMIHH
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X FUNCTTON
~kHE A Al LAGEETX
INTEGRAL FROM O TO INFINITY OF
COMPLEX FOURIER COSINE TRANSFORM WITH
Y CONVOLUTION FILTE MG WITH COMPLEX
USTING A VARTABRLE CUT-0FF, METHOD WITH

FILTER

wREFD OANIERSONy Weloe v 1978y NTIS REFT. PR-242-800.
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ALDGCRY AT CaLL)

ONLY WHEN X={{.a5T
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ARGUMENT £ = OF
USEFUL
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CONVDLUTION

IN THE
ANT
COULI

ANDLAOR FUN

THE
DEFINED AS
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kK NEW= LIS NECESSARY 18T TIME OR BRAND NEW X. GOGL7430
O FOR AlLL SUBSEQUENT CALLS WHERE X={(LAST X)-0.,20 Q0017440

IS ASSUMED INTERNALLY BY THIS ROUTINE. Q0017450

NOTE S TF THIS IH NOT TRUE. ROUTINE WILL , GOOL7460

STILL ASSUME X=C(LAST X)=0,20 ANYWAY. .. , QOOL7470G

IT s THE US RESFONSTIRILITY TO NORMALLIZE S QO0L7480

BY CORRECT B=EXPOXD) QUTSIDE OF Call. (SEE USAGE BELOWY 00017490

THE LAGGED CONVOLUTION METHOD FICKS UF SIGNIFEICANT 00017500

TIME ITMPROVEMENTS WHEN THE KERNEL I8 NOT A OO01L7510

SIMPLE ELEMENTARY FUNCTION. . .DUE TO INTERNALLY SAVING 00017520

All KERNEL FUNCTION EVALUATIONS WHEN NEW=1... QOGL7530

THEN WHEN MEW=G0y ALL PREVIOQUSLY CALCUHLATED

: LS WILL RE USED-IN THE LAGGED CONVOLUTION QOOL7EE0

SOIRLEy ONLY ADNITNG NEW RKERNEL EVALUATIONS Q0017560

WHEN MEEDED (TEFENDS ON FARMS TOL AND FUND QOO L7
Q00175

~THE RESULTING COMPLEX COMUOLUTION SUM I8 GLIVEN N ZLAGFGS THE FOURIEROOQL755O

CTRANSFORM I8 THEN ZLAGFO/B WHICH I8 70 3
THIS ROUTINE oo WHERE E=EXF OO X=ARGUMENT USED IN Cabl... 0017610

MOTESS GLoLY

COMPUTED AFTER EXIT FROM OROL7&QG

7 N

QOGL7620

UEAGE - “ZLAGFO’ 18 CalLED a8 FOLLOWS: o QOGL7430
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ENI a 0
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(23 A AN AID TO UMDERSTANDING & USING THE LAGGED CONVOLUTION QOQL7790
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THAT THE ACTUAL NUMBER OF B85 I8 NE=AINTOES  KALQGIBMAX/BMINI Y1
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BMINA=RBMAXKEXF (— 2% (NBE~L)3 . THE METHOD GENERATES THE DECREASING 00017
ARGUMENTS SFACED AS X=ALOG(BMAXY s X~ 20X~ e 22y o o » v ALDE (BMINAT . Qo001L7Y

40
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WX 2 ' : QO0L793R0
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COMPLEX FUNCTION ZLAGFLOX» FUN TOL v Loy NEW)
kX A SRECIAL LAGGEDX CONVOLUTION METHOD TO COMPUTE THE
INTEGRAL FROM O TO INFINITY OF “FUN(GIKRSINCGARIKDGS DEFINED AS TH
COMPLEX FOURITER SINE TRANSFORM WITH ARGUMENT X {=aLOGRY)
BY CONVOLUTION FILTERING WITH COMPLEX FUNCTIOM “FUN AN
WSTNG A VaRTIABLE CUT-OFF METHOD WITH EXTENDED FILTER TATLS ..

~REF S ANDERSONy Weloey 197Ee NTIS REFT. PRE-242-800.
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¥ X = REAL ARGUMENT (=AL0OG(RY AT CALL)Y OF THE FOURIER TRANS
CELAGFLS T8 USEFUL ONLY WHEN X={LabT X)-.20
SFACED SaAME AS FILTER USED--TF THIS IS NOT CONVENIE
THEN SURPROGRAM “ZFOURLYS TS ADVISED FOR GENERAL USE.
(AL.S0 SEE PﬁlM INEWS & NOTES (2)-04) BELOW) .
FUNCG Y= EXTERNAL CLARED COMPLEY FUNCTION NaME (USER SUFPLIED
OF @& REAL GUMENT G
NOTE S IF PARME OTHER THAN O aRE REQUIREI. USE COMMOM T
CALLING PROGRAM AND IN SUBPFROGRAM FUN.
THE COMPLEX FUNCTION FUN SHOULD BE & MONMOTONE
WCREASTNG FUNCTION A8 THE ARGUMENT. 6 RBECOMES LARG
=ORLY FUNCTIONS . SURPROGRAM RLAGFLS IE alul

CUERy TWO REAL-FUNCTIONS FLOG)YyF206) MAY BE
JIRATED IN FARALLEL BY (WRITING FUN=CMPLACOFLOG)Y o 21
_ il TOLERAT EXCEPTED aT CONMVOLVED TAILG-—L .
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A rEMaLLER TOL S WL USUALLY RESULT TN “MORE
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RELATED TO TRUNCATION ERRORy BUT GENERALLY SERUVES A
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ONE SHOULD USE A SMALLER TOL THAN RECOMMENDED AROVE.
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STILL ASBUME X={(LAST X)-0.20 ANYWAY ...
T IS THE USBERS RESPONSIRILITY TO NORMALIZE

T
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SENERAL UTTLITY TO MODIFY COMMONSAVES A5 FOLLOWS
Call. SAVERCLyJ) WILL REPLF CFBAVECY AaRREAY WITH .
FEAVE (R =G8AVE (R MOET & FRAVE U0 ek

FOR K=1NSAVE .,

INFUT PQRQMETERS CEeldy MAY BE NEGATIVEZEROy OF POSITIVE INTEGERS.

DTN COMJUNGTION WITH SUEPROGRAN ZHANKS

TO MODIFY SAVED KERNELS WHEM USTNG NEW=CO OFTION (f ZHOMNIKE Y .

FOMFLFX FSavE :
“MVUN/UQUV/IuﬁUL(fﬂq)vh:n}ﬁ(2$3)vNSﬁUE

CYRKT v O O3 (FEAVE TRk

BELATED

.. lh\%hhl TRANSFORMS OF PRl i
HNU IJXIN TRANGFURM ARGUMENT B.GT. 0.

~REFE ANDERGONy Wel.y 1979y GEUFHYSICE. V0L, 44y NOo 7e B 12871300

THE IMTEGRASL FROM O TO INFINITY OF
COHANKEL TRANSFORM OF
L0700 THE METHOD IS RY
! SL FUNCTION FLM.
ML 5HN THON ValUES.

FUNCGEYRINCERRI DG, DE
URHEH N =0 OFR 1) AaND TRANSFORM AR
ARARTIVE DIGITAL FILTERING OF T
LETNG DIRECT ANDAOR PREVIOUSLY -8

ToAan THE . CC

CERETONF

N

QIER (=0 OR 1) OF THE HANKEL TRANSFORM TO BE EVALUATED.
K 3

TRANSFORM ARGUMENT B.67.0.0 OF
NEW=Gy B I8 ASSUMELD EQUAL TO THE
FARAMETER NEW AND & FOGRAM UEAT
DECLARED COMPLEX FUNCTION
1F sl ARGUMEMT G.GT.0¢ THIS
EVEN WHEN MEW=0, SINCE THE ADAFTIVE CUNUGLU]lUN
MAY NEED SOME DIR
TF PARAMETERS OTH
NG THE CaALLING FROGEAM AND TN SUBPROG FUMs  BOTH
REAL ANDC IMAaGTNARY PARTS OF- THE COMP C FUNCTION FUNCGE?
yT O RE CONTINUQUS BOUNDED FUNCTIONS FOR G.G8T.0.0. FOR A
AL STION F1COGYy FUN=CHMPLXFLGY » 0. 0) MAY RBE USED.
TWQ ENDENT REAL-FUNOTIONS FLOG)Y «F206) MaAY BE
INTEGRATEDR IN PARALLEL BY WRITING FUN:
TOL. = REQUESTED REAL TRUNCATION TOLERANCE Al FTED AT THE
TAILES FOR ADARPTIVE FILTERIMNG. & TRUNCATION CRITERION IS
DEFINED DURING CONVOLUTION IN A& FIXED ABSCLISEA RANGE A%

WHEM NEW==

N

SURPFLLTEDD

FLUNCGE Y=

THaM G ARE F

CHAVEDY KERNELE

INEL. TRANSFORM .

BE SUFFLITEDOO

MPLX (FLCBY s FROGY ),
; FILTERGO

GOOI7040

GOGRY
OO0, ]
GOORZLEO
OOOR7180
OuO@/Ifu

OO0
IU')(.5/x$U"

(i

CT FUNCTION CAaLLS E 0. IF TOL RETUCEDY 000, Aﬁﬁ
i 1IN FUNy USE (UNMUFUU 4 &G

THE MAX. ABRSOLUTE CONVOLVED PFRODUCT TIMES TOL. TYIIlﬁIIr;(O.".":&
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TOL LE Q00001 WOULD GIVE AROUT 01 FER CENT aCCURATY
FOR WELL-BEHAVED KERNELS AND HMODERATE VALUES OF . FOR
VERY LARGE OR SMALL By A VERY SMALL TOL SHOULID RE USED.
I GENERAL y DECREASING THE TOLERANCE WOULID PRHHU“TIIHHH """
ACCURACY IN THE CONVOLUTION SINCE MORE FILT
USED (UNLESS EXPONENT UNDERFLOWS OCCUR IN THE
EVALUATION - SEE NOTE (1) RBELOWY.
FOR MAXIMUM ACCURACY POSSIBRLE, TOL=0.0 MAY BE USED.

NF = TOTAL NUMRBRER OF DIRECT FUN CALLS USEDT DURING CONVDLUTION
FOR ANY VALUE OF NEW (NF IS aN QUTFUT FARAMETER) .
NF I8 IN THE RANGE 2L LENFLE.283 WHEN NEW=L1. USUALLY .
N TE MUCH LESS THaAN 283 (0R 0) WHEN NEW=O,

NEW =1 TS REQUIRED FOR THE VERY FIRST Call TO ZHANKS. GF IF
FORCING DIRECT FUNCTION FUNCGY CalLSy EoG.» TF USTING
ZHANKS FOR UNRELATED KERNELS. '
NEW=1 INITIALIZES COMMONSSAVE/FSHVE
FOR NSAVE COMPLEX KERNEL WAl I

(2B BEAVE (26
YW ﬁNﬂ L0
FRAROMETER 3.

130y NGAVE

ARGUMENTS IN GHAVE FOR THE GIVER

NEW =0 IU USE RELATED KERNELS (MODEFTED BY USER? CURRENTLY STOREDGOOI?

IN COMMON/ZSAVE/ . FUN TS CALLED ONLY IF REQUIRED
DURING THE CONVOLUTION. ARDITIONAL FUNCTION YalLUES WHEN
CONEETED ARE AUTOMATICALLY ADLDED 7O THE COMMON/SAVES RLOCK.

dckokdok NOTE THAT IT IS THE USERS RESPONSTIRILITY TO MODIFY THE
COMMON FSAVE QY VALUES FOR NEW=Q Callds EXTERNALLY IN
THE USERS CalLING PROGRAM (SEE SUBRPROGRAM USAGE BELOWY .

Y ¥

LR 4
COMPLE X
LHMMUNf(

LI

L= 'HnNhrkNIVUy?FJt]UIyNIlvl!
D0 1 I=1eNSAVE

FROM ZF 1.
206 =EREF L (G

AV

[ COMMONASAOVE, TO OBRTALN RELATED 2
FELATION Z

CONT INUE

L2=7HANKS (N2 v B ZF 2 TUL y NF 250D
ENTi

COMPLEX FUNCTION
e o dUSER SUFFLIED
END

COMPLLEX FUNCTION ZF2(6)

e e JUSER SUPPLIED COLE FOR DIRECT EVALUATION OF ZF2(GYy G.GT.0.

DIRECT EVALUATION OF ZF14GY s G OT0.

(L) e EXF-UNDERFLOW MaY QCCUR TN EXECUTING THIS SURBPROGRAM.
THIS I8 OK PROVIDED THE MACHINE SYSTEM CONDITIONALLY SETS
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TO 0.0,
(AOMERTICAHN

UNDERFLOW
ANST FORTRAN

LOATA STATEMENTS
T CONVERT ZHANKS
(XF. 91978y AN

S5AVE Y1 I5AVE

THE FILTER ARSCISSH CORRESPFONDING :
TS GENERATED IN DOURLE-P T&ION (TO ¥ JCE ROUNI-C
RBUYT I8 USED IN SINGLE-FRECISION IN FURNCTION FUN.

NO CHECKS ARE MADE ON CALLING FARAMETERS (TO SAVE
HENCE UNPREDICTARLE RESULTS COULD QCCUR IF ZHANKS
s CAaLlLeD LNCUhF"'?LY COR IF FUN OR COMMON I8 IN

P 1966) USEDly EXCE
FOR SOME COMPILER
STANDART FORTRAN

TO THIS

STANDARD X3 .
MAY NEED 7O BE CHANGED
TO THE NEW AMERITICAN
THE FOLLOWING DECLARATION
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e TO EACH FILTER
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Frogram MRULVTHXYZ

ITHXY Z-- malvithxuz test rroblem?ys model marme bO=lyiylsly 1y250

data set rarms are :

ister= 1 w= O0,.0000E4+00 w= 0.,1000E+04 r=  0,1000E+04 current= 0,1000E4+0%

source lendgth= 0.,1000E+01 1= 1 . !
iflte= 0 iflty= O ifltz= 0 '

contrel sarms are .
tol=  0.1000E-03 nf = 9 dobh = 4

method= 2

1lims1lma =-- malvihsur test eroblem?y model rarms BO=Llylrlrly L2250

n= 15 b= & P 1 m= 2 ‘ @= 0. 000E+00
ialt= 3 istor= 1 iwl= 1 niters= 10 scalep= |
iert= -2 iopt= 1 nsidg= 3 C ma = 120 erg= 0,000E4+00

dalta= 0.000E+00
Farm= 0,100E-01 0.200E+01 0.120E+03 0. 100E+00 - ‘

ib= 1

Tmt=(2el14.,5yF13.0re14.3)
initial rarameters

0.10000000E+01  0,10000000E+01  0.10000000E+01  0,10000000E+01L  0.10000000E+00
0,25000000E+03 '

rarameter index! 1 2 3 4 5
reordered a85.0¢8 2 3 4 5 6
reordered rarameters

0.10000000E+01 0, 10000000E+01L 0. 10000000E+0L 0, 10000000E+00 0,235000000E+4+03
Owarning--marauardt rarameter erceeded sarm(3)
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imslma convergence information:

rorm of dgradient
function evaluations

asti,

digits

sidn.

marauardt #arameter

no.
ture
erro

residual sum-of-sauaries

iteraticns
converdence (1
r code (ier)

nfer)

(ss@)=

XXX%x final unscaled sarameters

0.1

scal

~0.2

PNV N U D GRS = e

14
15

¥ ¥Rk

final scaled rartizis

1
2

3

10

11

13
14

15

504z

th

S51E+01 0.
ed dradient
$512254E-~04 -0,

obhsgeu(i)
G.230100E-07
Q,260940E~-07
0.850190E~07
0.8310470E-07
0.200520E~07
(.302370E-08
0.150490E~07
Q.718220E~07
0.790800E-07
Q.755390E-07
0.10C030E+0C1
0.105010E+401
0.155000E+401
0.211000E+012
0.,4250008+01

?98900Y0E+00

25798774E-03

cal
Q.225074E-07
G.463114£-067
0.863304E~-07
0.813849E-07
0.803887E-07
¢.303244E-08
0,150873E--07
0.717502E~-07
0.7899R4E-07
0,794522E-07
0.100249E+01
0.1056171E+401
0.154797E+01
0.310224E+01
0,4246B851E+01

0.16253530E~02
0,48000000E402
0.4%923174E+01L
0.26185345E+03
0.70000000E+01
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0.41113755E-03

0.99777942E+400

0,160324Q09E-02

res

Q. 403E-0%

-0.,217E-09
~0,351E-09
-0,235E-09
-0.337E-09
-0.874E-11
0,165E-11
'0.618E-10
0.814E-10
0.,84BE~-10
~0.,2158-03
-0,141E-02
0.201E-02
0.776E-02
-0,831E-02

0.98586691E-01
0.27969514E-04 0,5819
(i) {1i,2)

0.500000E-02
0.197050E~01
0.792450E-01
0.792450E+00
0.199050E401
0.7924508-02
0.315480E-01
0.1990505400
0.792450E+00
0.315450E+01
0. 152000E+02
0.100000E+03

.252000E+03
0.5200GOE+03
0.100000E+04

0.2000005+01
0.200C00E+01
0.,200000E+01
0.200000E+01
0.200000E+01
G.300000E+01
0.300000E+01
0.300000E+01
0.300000E+01
0.300000E+01
0.400000E+01
0.400000E+01
0.400000E+01
0.400000E+01
0.400000E+01

0.185074997E+03

7892E-04

3¢(1i¢3)
0.230000E-07
Q.442000E~-07
9.,860000E-07
"0.8100G0E-07
0.800000E~07
0.300000E~-08
0.150000E-07
0.72000CE-07
0.790060E~-C7
0.800000£~-37
0.000000E+00
0.00000CE+00
0.155000E+01
G.310000E+01
0.430000E+01

rmserr=

0.64120007E£-02

-0, $3300302E+00
~0.98752421E400
-0,10040869E+01
-0.10045505€+01
~0,10044485€401
0.00000000E4+00
0.0C000000E+00
0.00000000E+00
0.6C0000D0EF0O
0.0666GGC000E+00
0.00000000E+00
0.06000000E+00
0.00000000E+00
0.00000000E400

0.00000000E+00

(Jacohbian)
0.00000000E+00

0.00050000E+00
0.00C00000E+00
0.0000000CE+00
0.,00000000E400
~0.10110864E401
~0.10040268E+01
-0.9758552515£400
-0.10003372E+01
-0.79281595E400
0.000C0000E+00
0.,00000000£+00
¢.C00000COE+00

0.00000000E100

0.03000000E+00

L 0.13933372E400
~0.14146162E-01

-0.,43594473E-02

0.55004203E+G0 .

0.12456908E+01

0.16540021E+00
0.,81988831E-02
0.24915792E-02
0.10014908BE+01
O.98$60736E+00
0.55119987E+400
0.80360779E-0i

~-0,10809307E+00

-0.21029400E-03
0.18732516E-01
0.84025984E-02

-0.98771935£~02

-0.41669784E-02
0,11198296E-03
0.10079574E400
0.384732478%5-01
0.50908907E-02
0.48387353E-03
0.1082;}85E—03
0.14433047E-01
0.93325926E-01

+24391842E400

0.341626B7E400

0.32285083E-02
0.20704610E+00

0.10631049E+00

-0.11320418E-01

-0.25581703E-02

0.262953376-01
0.68332703E+00
0.13312211E400
0.623734467E-02
0.22351111E~03
0.81669775E~03
0.16270619E400
0.68588632E400
0.73421075£400

0.637047S2E4+00

Feaese

#(ird4)
Q.000000E4+00
0.000C00E+0D
0.00000CE+00
0.000000E+00
0.000000E+00
0.000000+00
0.00CG000E+00
¢.000000E4+00
0.000000E+00
0.00CUGCOE+0D
0.000000E+00
0.00CCO0E+QO
0.000060+00
0.0006000E400
0.000000£400

108

wt (i)
0. 18P036E+16
0.4548626E+15
0.135208E+1S
0.152416E+15
0.156250E+15
0,111111E+18
0.444434E+16
0.1922901E+15
0.1560231E+13
0.156250E+15
0.100000E4+01
0.100000E4+01
0.4146233E400
0.104058£400
0.540833E-01
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scaled covariance matrix (inverce of xJjtd) .

2
x
2
4

S
é

0.2154E+02 0.2419E-01 0.5%05E-01 -0.7005£-01 0.,1607E-01
0.2419E~01 ©.2442E400 0,9803E-01 —0.8581L-02 0.3438E-01
0.5905E-0G1 0.9903E-01 0.456545400 0.1937£401 -0.8423E+400
~0.7005E-01 -0.8581E~02 O0.1?37E+01 0.2953£+02 ~-0.9432E£+01
0.1607E-01 0.3438E-01 ~0.8423E+00 -0.9632E+01 0.2815E+01

correlation matrix

2 0.1000E+01 0,1055E+00 0.186SE400 ~0,.2773E-01 0.1773E-01
3 0.1055E+4+00 O0.1000E+01 0.2908E+00 -0,.3190E-02 0.3562E-01
4 0.18385E+00 0.2908E+00 0,10002Z+01 0.5215E+400 ~0.46321E+00
S ~0.2773E~01 -0.3190E-02 0.S215E400 0.1000£+01 -0.9060E+00 *
4 0.1773E-01 0.3962E~01 -0.46321E4+00 -0.9040E400 0.1000£+01
¥X e2rameter std error std error/rarameter (unscaled)
2 0.,1004E+01 0.2989E-02 0.2976E-02 :
3 0.Y98YE+00 0.3145E-02 0.3169E-02
4 0.,9978E+00 0.4385E-02 0.4374E-02
5 0.7859E-01 0.3441E-02 0,3420E-01
& 0.15076403 0.1888E+01 0.12352E-01 i

ITHXY Z-- melvthxuz test rfroblem2y model Fa3rms bO=1,1r1+1,.1,250

rrimary field factors: 0.10000000E+Oi 0.10042551E401 0.99890090E+00

final unscaled earameters~-

resistivity lur desth

0.997779242E6400 0.10022255E401
0.980864691E-01 0.10143357E+02
0.15074997E403 -1 0.15074997E403
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