APPENDIX B

COMPUTER SUBPROGRAM PACKAGE

User information and Fortran listings of the IDBVIP/IDSFFT
subprogram package are given in this appendix. This package imple-
ments the method of bivariate interpolation and smooth surface fittiﬁg
for irregularly distributed data points, described in section 2 of this

report. It is written in ANSY Standard Fortran (ANSI, 1966).

The package consists i a block-data subprogram and the follow~
ing six subroutines; i.e., DBVIP I 'OEOM, IDLCTN, IDPDRYV,
IDPTIP, and IDSFFT. Two sulkroutines, IDBVIP and IDSFFT, are the
master subroutines of the package, and each interface_s with the uses,
The remaining four subroutines are common supporting subroutines
called by IDBVIP and IDSFFT. The IDBVIP subroutine performs bi-
variate interpolation for irregularly distributed data points; it estimates
the z values at the specified points in the x-y plane. The IDSFFT sub-
routine performs smooth surface fitting; it estimates the z values at the
specified rectangular'grid points in the x-y plane and generate.s é

doubly-dimensioned array containing these estimated values.

The package includes three common blocks; i.e., IDGM, IDNN,
and IDPL. Including these common areas, the package occupies approx-

imately 3200 locations on the CDC-6600 computer,

When the user wishes to call either IDBVIP or IDSFFT subroutine
repeatedly with identical data as parts of input data in two consecutive
calls, he can save computation times considerably by specifying an ap-
propriate mode of computation. (This mode is specified with the MD

parameter in the call statements to be described later. )
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User information on IDBVIP and that of IDSFFT will follow. This
information is followed by Fortran listings of the seven subprograms -=—
gix subroutines listed in alphabetical order, followed by the block-data

subprogram.

The IDBVIP Subroutine.

This subroutine performs bivariate interpolation when the pro-
jections of the data points in the x-y plane are irregularly distributed

in the plane.
This subroutine is called by the following statement:
CALL IDBVIP(MD,NDP,XD, YD, Z2D, WK, NIP,XI, YI, ZI )
In this call statement, the input parameters are

MD = mode of computation (must be 1, 2, or 3),
=1 for new XD-YD,
= 2 for old XD-YD, new XI-YI,
= 3 for old XD-YD, old XI-YI,
NDP = number of data points (must be 4 or greater),
XD = array of dimension NDP containing the x coordinates
of the data points,
YD = array of dimension NDP containing the y coordinates
of the data points,
ZD = array of dimension NDP containing the z coordinates
of the data points,
WK = array of dimension (2*NDP +NNP +5) % NDP + NIP
to be used internally as a work area,
NIP = number of points to be interpolated at (must be 1or

greater),
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XI = array of dimension NIP containing the x coordinates
of the points to be interpolated at,
YI -= array of dimension NIP containing the y coordinates

of the points to be interpolated at,

where NNP is the number of additional data points used for estimating

partial derivatives at each data point. The output parameter is

Z1 = array of dimension NIP, where the z coordinates

of the interpolated points will be stored.

The LUN constant in the data initialization statement is the logical
unit number of the standard output unit and is, therefore, system de-
pendent. The user must enter an appropriate number into LUN before

compiling this subroutine.

The value of NNP must be given through the IDNN common block.
NNP must be 2 or greater, but smaller than NDP. In the subprogram

package listed below, it is set to 4. The user can change it by declaring
COMMON/IDNN/NNP

in his calling program and by assigning a number of his choice to NNP

with an arithmetic assignment statement before the call to IDBVIP,

The call to this subroutine with MD = 2 must be preceded by an-
other call to this subroutine with the same NDP value and with the same
contents of the XD and YD arrays. The call with MD = 3 must be pre-
ceded by another call with the same NDP and NIP values and with the
same contents of the XD, YD, XI, and YI arrays. Between the call
with MD = 2 or 3 and its preceding call, the WK array should not be
disturbed.

Table B-1 (p. 32) shows the approximate computation times re-

quired on the CDC-6600 computer.
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The IDSFFT Subroutine.

This subroutine performs smooth surface fitting when the pro-
jections of the data points in the x-y plane are irregularly distributed

in the plane.
This subroutine is called by the following statement:
CALL IDSFFT (MD,NDP,XD, YD, ZD., WK, NXI,NYI, XI, YI, ZI )
In this call statement, the input parameters are

MD

mode of computation (must be 1, 2, or 3),

]

1 for new XD-YD,
2 for old XD-YD, new XI-YI,
3 for old XD-YD, old XI-YI,

i

NDP = number of data points (must be 4 or greater),

XD = array of dimension NDP containing the x coordinates
of the data points,

YD = array of dimension NDP containing the y coordinates
of the data points,

ZD = array of dimension NDP containing the z coordinates
of the data points,

WK = array of dimension (2*NDP+ NNP+5):% NDP + NXI*NYI
to be used internally as a work area,

NXI = number of output gfid points in the x coordinate
(must be 1 or greater),

NYI = number of output grid points in the y coordinate
(must be 1 or greater),

XI = array of dimension NXI containing the x coordinates
of the output grid points,

YI = array of dimension NYI containing the y coordinates

of the output grid points,
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where NNP is the number of additional data points used for estimating

partial derivatives at each data point.  The output parameter is

zI = doubly-dimensioned array of dimension (NXI,NYI),
where the interp'ollateld z values at the output grid

points will be stored.

The LUN constant in the data initialization statement is the logical
unit number of the standard output unit and is, therefore, system de-
pendent., The user must enter an appropriate number into LUN before

compiling this subroutine.

The value of NNP must be given through the IDNN common block.
NNP must be 2 or greater, but smaller than NDP. In the subprogram

package listed below, it is set to 4. The user can change it by declaring
COMMON/IDNN/NNP

in his calling program and by assigning a number of his choice to NNP
with an arithmetic assignment statement before the call to this sub-

routine.

The call to this subroutine with MD = 2 must be preceded by an-
other call to this subroutine with the same NDP value and with the same
contents of the XD and YD arrays. The call with MD = 3 must be pre-
ceded by another call with the same NDP, NXI, and NYI values and
with the same contents of the XD, YD, XI, and YI arrays. Between
the call with MD = 2 or 3 and its preceding call, the WK array should
not be disturbed. |

Table B-2 (p. 32) shows the approximate computation times re-

quired on the CDC=-6600 computer.
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Table B-1. Approximate computation times required for the
"~ IDBVIP subroutine on the CDC-6600 computer.

_ Time (seconds)
NDP NIP

MD=1 MD =2 MD =3
- - 10 - 0,40 0.03 0.02
20 100 0. 50 0.12 0.06
1000 1.4 1.0 0.35
10 1.3 0.04 0.03
30 100 1.5 0.16 0.07
1000 2.7 l.4 0.50
10 6.6 0.05 0.04
50 100 6.8 0.24 0.10
1000 8.8 2o 2 0.70

Table B-2. Approximate computation times required for the
IDSFFT subroutine on the CDC-6600 computer.

Time (seconds)
NDP NXI=*NYI :
MD=1 | MD=2 | MD=3
1111 0.50 0.12 0.07
20 33 %33 el 0.70 0. 40
101=*101 5.8 5.4 3.4
11*11 1.5 0.16 0.08
30 33 %33 2l 0.85 0.41
101=101 7.3 6.0 3.5
1111 6.8 0,22 0.11
50 33 %33 =8 1.2 0. 50
101%101 14,0 1.3 3.7
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SUBROUTINE IDBVIP(MDsNDPsXDsYDsZDsWKsNIPsXIsYIsZ1})

C THIS SUBROUTINE PERFORMS BIVARIATE INTERPOLATION WHEN THF PRO-
C JECTIONS OF THE DATA POINTS IN THE X=-Y PLANE ARE IRREGULARLY
C DISTRIBUTED IN THE PLANFE.

C THE INPUT PARAMETERS ARE

C MD = MODE OF COMPUTATION (MUST BE 1» 2s OR 3),

G = 1 FOR NEW XD=YD,

o = 2 FOR OLD XD=YD»s» MEW XI=YI,

c = 3 FOR OLD XD-YD» QLD XI-=YI,

e NDP = NUMBER OF DATA POINTS (MUST RF 4 OR GREATER),

C XD = ARRAY OF DIMENSION NDP STORING THE X COORDINATES
C OF THE DATA POINTSs

c YD = ARRAY OF DIMENSION NDP STORING THE Y COORDINATES
c OF THE DATA PNINTS»

G ZD = ARRAY OF DIMENSION NDP STORING THE Z COORDINATES
G OF THE DATA POINTS»

C WK = ARRAY OF DIMENSION (2¥NDP+NNP+5)*NDP+NIP

C TO BE USED AS A WORK AREA,

C NIP = NUMBER OF INTERPOLATED POINTS

G (MUST BE 1 OR GREATERI)»

G XI = ARRAY OF DIMENSION *NIP STORIMG THE X COORDINATES
C OF THE INTERPOLATED POINTS,

C YI = ARRAY OF DIMENSION NIP STORING THE Y COORDINATES
[ OF THE INTERPOLATED POINTS,

C WHERE NNP IS5 THE NUMBER OF ADDITIONAL DATA POINTS USED FOR
C ESTIMATING PARTIAL DERIVATIVES AT EACH DATA POINT. THF VALUE
C OF NNP MUST BE GIVEN THROUGH THE IDNN COMMONMN. NNP MUST RF 2
C OR GREATERs BUT SMALLER THAN NDP.
¢ THE OUTPUT PARAMETER 15
c Z1 = ARRAY OF DIMENSION NIP» WHERF THE Z COORDINATES
C OF THE INTERPOLATED POINTS ARE TO BE DISPLAYED.
C THE LUN CONSTANT IN THE DATA INITIALIZATION STATEMENT IS THE
C LOGICAL UNIT NUMBER OF THE STANDARD OUTPUT UNIT AND 1Ss
C THEREFOREs SYSTEM DEPENDENT.
C DECLARATION STATEMEMTS
DIMENSION XDU10)sYD(10)19ZD{10)sWK (1000}
1 XI010)sYI(10),21(10)
COMMON / TDNN/NNP
COMMON/ IDGM/NDPC sNNPCsNT s NL
COMMON/IDPI/NCF s ICF
EQUIVALENCE (FNDPOsNDPO) s [FNDPPVsNDPPV) »

1 {FNNPO»NNPO) s (FNNPPVsNNPPV ) s
2 (FNIPOSNIPO)} s (FNIPPVsNIPPV )y
3 (FNTsNT) s (FNLsNL)

DATA LUN/&/
C SETTING OF SOME INPUT PARAMETERS TO LOCAL VARIABLES. (ALL MD)

10 MDO=MD
NDPO=NDP
NDPC=NDPO
NIPQ=NIP
NNPO=NNP
NNPC=NNPQ

C ERROR CHECK. (ALL MD)

20 IF(MDO«LTe10RMDOLGTA3) GO TO 90
IF(NDPOaLTat) G0 TO 90
IF(NIPOSLTel! GO TO 90
IF(NNPOaLT«2.0R4NNPN.GE.NDPN) GO TO 90
IF (MDO«NE .1} : GO TO 22

21 WK(1)=FNDPO
WK (2)=FNNPD
GO TO 24

22 FNDPPV=Wk (1)

© FNNPPV=WK (2) : :
IF (NDPONE «NDPPV ) GO TO 90
IF(NNPONE+NNPPV) . GO TO 90
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IRI
IBI
IBI
IBI
IRT
IB1
IR1

Isr

IRI
IRI
IBI
IRT
IRI
IB1
IBI
TR
IBI
IBI
IBI
IRI
IRT
IBI
IBI
IBI
IRI
IBI
181
IBI
IRI
IB1
IBI
IBI
IBI
IBI
IBT
IBI
IBI
IRT
IRI
IBI
IBI
IRI
IBI
IBI
IBI
IBI
IRI
IRT
IBI
IBI
IBI
TRI
TR1
IBI
IBI
IBI
181
IBI
IRI
IBI
IBI
IBI
Ig1
IBI
IR1

001
00?2
0072
004
nns
N0g
nnT
noea
nog
010
011
Q12
013
eR
015
016
017
018
019
020
nz21
022
023
N24
025
026
027
028
0nz29
030
0131
032
033
034
nas
036
037
n3g
n39
040
041
042
043
044
045
046
naT
N4RB
049
050
051
n&s2
n&3
054
055
056
0s7
058
059
060
ne61l
0s2
0613
Osa
06%



-

2¥ala¥aXaaNalaXaXa!

TFIMDAWNE 3! GO TO 24
23 FNIPPV=Wr (3]
IFINIPQ«aME«NIPPV) GN TO a9n
GO TO 3n
P4 WK(3)=FNIPN
ALLOCATION OF STORAGE AREAS IN THF VK ARRAY. (ALL MD)
3n NDNDM1=NDPA* (NDPO-1)
IWIPT=7
IWIPL=IWIPT+MNDNDM]
IWIPN=TUIPL+NDNDM]
IWPD =IWIPN+NDPN*NNP N
IWIT =IWPD +NDPN*5
DIVIDES THE X-Y PLANE INTO A NUMBER OF TRIANGLES AND
DETERMINES NNP POINTS NEAREST EACH DATA POINT, (MD=1)
4n IF(MDeGTal) GO TO 42
41 CALL IDGEOMUXDsYDsWKIIWIPT) sWK(IWIPL) sWKITWIPN))
WK(BI=FNT
WK (6)=FNL
6n To 50
&2 FNT=WK (5)
FNL=WK (&)
ESTIMATES PARTIAL DERIVATIVES AT ALL DATA POINTS. (ALL MD)
50 CALL IDPDRVIXDsYDsZDsWKIIWIPN) sWK (IWPD))
LOCATES ALL INTERPOLATED POINTS. (MD=1421)
6n IF(MDNeEQ.3! GO TO 70
JWIT=IWIT=-1
DO 61 IIP=1sNIPO
JWIT=JWIT+1
CALL IDLCTNIXDsYDsWK(ITWIPT)sWK{TIWIPL)»
1 XICTIP)sYTIUIIP) sWK{JWIT))
61 CONTINUE
INTERPOLATION OF THE 21 VALUES. tALL MD)
70 NCF=0
ICF=0
JWIT=IWIT=-1
DO 71 1IP=1sNIPO
JWIT=JWIT+1
CALL IDPTIPI(XDsYDsZDsWK{IWIPT)sWK(TWIPL)sWK{IWPD) s
1 WKIJWIT) e XI(TIIP)sYI(TIIP)«ZI(TIIP))
71 CONTINUE
NORMAL EXIT
Bn RETURN
ERROR EXIT
90 WRITE (LUN»2090) MDO+NDPOsNIPOsNNPO
RETURN
FORMAT STATEMENT FOR FRROR MESSAGF

2090 FORMAT(1X/41H #*##% IMPROPER INPUT PARAMETER VALUE(S)./

1 TH MD =2l4s10Xs5HNDP =216 10XsSHNIP =516+
2 10X s5HNNP =516/

3 35H ERROR DETECTED IN ROUTINE IDBVIP/)
END

SUBROUTINE IDGEOM(XDsYDsIPTsIPLsIPN}
THIS SUBROUTINE DIVIDES THE X-Y PLANE INTO A NUMBRER OF
TRIANGULAR AREAS ACCORDING TO GIVEN DATA POINTS IN THE PLANESs
DETERMINES LINE SEGMENTS THAT FORM THE BORDER OF DATA ARFEAs
DETERMINES THE TRIANGLE NUMBERS CORRESPONDING TO THE BORDER
LINE SEGMENTSs AND SELECTS SEVERAL DATA POINTS THAT ARE
NEAREST TO EACH OF THE DATA POINTS,
AT COMPLETIONs POINT NUMBERS OF THE VERTEXES OF FACH TRIANGLE
ARE LISTED COUNTER-CLOCKWISE. POINT NUMBERS OF THE END POINTS
OF EACH BORDER LINE SEGMENT ARE LISTED COUNTER-CLOCKWISESs
LISTING ORDER OF THE LINE SEGMENTS BEING COUNTER=CLOCKWISE.
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IRI
IBI
IRI
IR1
IBI

IR!
IB1
IRy
IR1
IRI
IBI
IB1
IBI
IBI
IB1
IBRI
IBI
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IR

181
IBI
IBI
IBI
IBI
181
IBI
IRI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IBI
IB1

IGM
I1GM
IGM
1GM
IGM
1GM
IGM
IGM
IGM
1GM
IGM

n6h
67
nea
069
n70
n71
ny2
n73
074
nT7s
nN7%
077
078
079
[40-14]
081
082
083
084
nes
086
087
oge
0R9
nen
091
092
093
094
n95
096
097
098
nag
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

001
002
003
004
00s
006
007
008
009
010
011



THE INPUT PARAMETERS ARE

XDs»YD = ARRAYS STORING THE X AND Y COORDINATESs RESP.»

OF DATA POINTS.
THE OUTPUT PARAMETERS ARE

IPT = ARRAY OF DIMENSION 3%NT, WHERF THE POINT NUMRERS
OF THE VERTEXES OF THE (IT)TH TRIANGLE ARF TO RE

DISPLAYED AS THE (3%#[T-2)NDs (3%[T=1)ST» AND
(3%#IT)TH ELEMENTS, IT=192v0wasNly
IPL

1]

C

C

C

C

5

C

C

C

C

G OF THE END POINTS OF THFE (TLJTH RORNER LINF

C SEGMENT AND ITS RESPECTIVE TRIANGLE NUMBER ARE
C TO BE DISPLAYED AS THE (3%#[(-2)ND> (3%]L=1)ST»
C AND (3%ILITH ELEMENTS» IL=1%2se¢ees NL»

C IPN = ARRAY OF DIMENSION NNP*NNPs WHERE THE POINT

C NUMBERS OF NNP DATA POINTS NFAREST TO FACH OF
c THE NATA POINTS ARE TO RE DISPLAYFDS,

C WHERE NDP IS THE TOTAL NUMBER OF PATA POINTSs NNP IS5 THE
C NUMBER OF DATA POINTS NEAREST TO EACH DATA POINT, NL IS
C THE NUMBER OF BORDER LINE SEGMENTS»s AND NT IS THE NUMBER
C OF TRIANGLES. NDP AND NNP ARE GIVEN TO THIS SUBROUTINE
G
C
C

THROUGH THE IDGM COMMON. NL AND NT ARE CALCULATED BY THIS

SUBROUTINE AND ARE LEFT IN THE IDGM COMMON AT COMPLETION.
DECLARATION STATEMENTS
DIMENSION XDE10)sYD(10) s IPT(100),1PLI100) s PNISO)
COMMON/ IDGM/NDP s NNP W NT 5 NL
EQUIVALENCE (DSQ1sIDSQ1)(DSQ2sIDSQ2) s (DSOMsIDSOM)
C PRELIMINARY PROCESSING
1n NDPO=NDP
NDPM1=NDPN=-1
NNPO=NNP
NNPM1=NNPO=1
C DETERMINES THE NEAREST NNP POINTS.
2n DO 29 IP1=1,sNDPO
X1=XD(IP1)
Y1=YD(IP1)
JIMX=TP1#*NNPQ
JIMN=JIMX=-NNPM1
DO 28  J1=JIMNsJ1MX
JoMX=J1-1
IDMN=0
DO 27 1IP2=1sNDPO
IF{IP2.EQsIP1) GO To 27
IF(J1eGToJIMN) GO TO 272
21 DSQ1=(XD(IP2)=X1)#%24(YD(IP2}=Y])#*2
IPT(IP2)=1DSQ]
GO To 23
220 IDSQ1=IPT(IP2)
23 IF(IDMN+EQ+0) GO TO 24
IF(DSQl «GEDSAMN) GO Tn 27
24 IF(JIMNGToJ2MX) GO Tn 26
DO 25  J2=JIMNyJ2MX
IFUIP2.EQaIPNI(J2)) GO Tn 27
25 CONTINUE
26 DSQMN=DSQ1
_ IDMN=IP2
27 CONTINUE
IPN(J1)=1DMN
28 CONT INUF
29 CONTINUE
C LISTS ALL THE POSSIBLE LINE SEGMENTS IN THE IPL ARRAY,

C CALCULATES THE SQUARES OF THE LINE SEGMENT LENGTHSS AND STORE

C THEM IN THE IPT ARRAY.

30 IL=0
DO 32 IP1=1sNDPM]
X1=XD(IP1)
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ARRAY OF DIMENSION 3#NLs WHERE THE POINT NUMRERS

TGM
1GM
IGM
I1GM
16GM
1GM
I1GM
IGM
[GM
IGM
I1GM
1GM
1GMm
[6GM
1GM
1GM
IGM
IGM
1GM
I1GM
I1GM
IGM
TGM
1GM
1GM
I1GM
I1GM
1GM
1GM
1GM
IGM
1GM
IGM
TGM
1GM
1GM
1GM
IGM
IGM
1GM
IGM
IGM
I1GM
IGM
1GM
1GM
IGM
IGM
I1GM
IGM
I1GM
IGM
16GM
I1GM
I1GM
1GM
IGM
IGM
1GM
IGM
IGM
IGM
IGM
IGM
1GM

n1z
011
014
015
016
017
018
019
020
n21
022
023
024
nzs
026
nz27
028
0729
020
031
032
033
N3y
035
kTS
037
03g
nag
40
041
042
043
044
045
046
047
048
049
050
0s1
ns2
053
054
055
056
057
058
059
060
061
ne2
061
064
065
066
067
n&s
069
070
071
072
073
074
07s
076



31

Yl=yDtIP1)
IP1P1=1P1+1
DO 31 1P2=IP1P1sNDPO

IL=IL+1
ILT2=1L+IL
IPLLILT2=1}=1IP]
[PLOILT2) =IP2

DSQ1=(XDLIP?)=X1)%#%24 (YD [P2)=Y] | %%>

IPT(ILI)=1D5M
COMT INLUIF

22 CONTINUF

NLO=TL
C SORTS THE IPL AND I1PT ARRAYS IN ASCENDING ORDER OF THE LINE

C SEGMENT LENGTH (DISTANCF).
A5 NLMI=NLA=-1

36

2T TL1=19NLM]
IDSQ1=1PT(ILY)
ILM=1L1
nsoM=nsnl
ILZMN=TL1+1
DO 36 IL2=IL2MNsNLD
1DSnz=IPTI(IL2)
IFIDSN2«GEDSNM) GNn Tn 34
ILM=1L2
DSOM=D50Q?
CONT INUE
IPT(ILMI=1DSOL

CIPTUIL1)=1DSOM

ILIT2=TL1+1IL]
ILMT2=TLM+ILM
ITS=IpPLIIL1T2-1)
IPLEILITZ=-1)=IPLLILMT2=1)
IPLEILMT2=11=ITS
ITS=1PL(IL1IT2)
IPLOILITZ2Y=IPLIILMT2)
IPL{ILMT2)=ITS

37 CONTINUE

C ELIMINATES LINE SEGMENTS THAT CROSS OR LIE OVER SHORTER ONEe

4n ILO=1

DO 46 IL1=2sNLOD

IL1IT2=TL1+IL1
IP1=IPL(IL1T2-1)

IP2=IPLIIL1IT2)

X1=xD(1P1)
X2=xD(IP2)
Y1=YD(IP1)
Y2=YD([P2)
DX21=X2-X1
DY21=Y2-Y1
DO 45 IL2=1,ILO
IL2T2=IL2+1L2
IP3=1PL{IL2T2-1)
IP4=1PLIIL2T2)
X3=Xp(IP3)
X4a=XD(IP4)
Y3a=Yn(IP3)
Ya=YD(IP4)
DX43=X4-X3
DX&2=X4=-X2
DX&41=X4-X1
NPX32=X3-X2
DX31=X3-X1
DY&43=Y4-Y3
DY&42=Y4-Y2
DY&41l=Y4=-Y1
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16M
1GM
[GM
1GM
IGM
IG™
IGM
LM
IGM
TGM
IGM
1GM
1GM
1AM
I1GM
IGMm
1GM
IGM
1GM
IGM

1GM
1GM
IGM
1GM
I1GM
TGM
1GM

- 1GM

I1GM
1GM
1GM
IGM
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16GM
1GM
I1GM
I1GM
I1GM
IGM
I1GM
IGM
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1GM
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1GM
IGM
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1GM
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1GM
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IGm
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N7y
n7e
nro
080
0OR1
nA?
ne3
0Rn
nAeg
NAA
NRT
nNAR
uRpag
nan
ng1
092
nej3
N9y
095
nag
nay
098
099
100
101
102
103
104
108
106
107
108
109
110
111
12
112
114
115
116
15 [
118
119
120
121
127
123
124
125
126
127
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129
130
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132
133
134
135

136 .

137
138
139
140
141



a1l

42

43

NnY32=Y3-Y2
DY3l=Y3-Y]l

IF(IP3.NE.IP1) GO TO 41

IF(DY41*DX21-DX41%DY21aNEeNen) GO TO 45

JFIDX41*DX21+DY41%DY21)
[FUIP4NELIPL) GO TO 42

L5345 46K

IFIDY31%#DX21-DX31#NY21.NED0) GO TO 45

IFIDX31%#DX214+NY21%NY21 )
IF{IP3.NE«IP2) GO TO 43

LR YL NV

IFIDY42*¥DX21-NX42%¥DY21eNEaN0) GO TO 4%

IF(DX42%DX21+NY42*DY21)
IF{IP4eNESIP2) GO TO 44

GH U545

TF(DY32%#DX21-DX32#DY21.NEs0.0) GO TO 45

[FIDX32#¥DX21+DY32%#DY21)

4645945

IF(fﬁYBl*DX21—0X3I*DY21}*IDYQJ*DX?IFDXQI*DYEII.GF.O.OI

GO TO 45

IF{[DYSl*DX#E—DXBl*DYQBI*IDY3?*DX&3*DX3?*DYQZ!.LT.0.0]

CONT INUF
[Lo=TL0+1
ILOT2=ILn+ILN
IPLOILOT2~1)=1P]
IPLITILOT?2) =IPp

46 CONTINUE

NLO=ILO

GO TO uk

C RE-SORTS THE IPL ARRAY IN ASCENDING ORDER OF ITS ELEMENTS.
50 NLT2=NLN+NLO

51
52

53

NLM1T2=NLT2=-2
DO 54

IL1T2=24NLMIT 2,2
ILMT2=111T2
[PMI=TPLITLMT2=-1)
IPMZ=TPL{ILMT2)
TL2T2M=1L1T2+?

DO 53 IL2T2=IL2T2MsNLT2,2
IP21=IPL(IL2T2-1)
IP22=1PL(IL2T?)
IF(IPM1I-IP21)
IF(IPM2—-1P22)
ILMT2=1L2T2
IPMl=1P21
IPM2=1P22

53951952
53153452

CONT INUF

[PLOILMT2=1)=IPLIIL1IT?-1)
IPLOILMT2)Y  =IPL(IL1T2)

IPLCILIT2-1)=1PM]

IPLOILYIT2)  =1PM2

54 CONTINUE
C DETERMINES TRIANGLES.

6n

61

1T=0
NLM1=NLNn~-1
NLM2=NLNn=-2
DO 67

IL1=1sNLM2
IL1T2=1L1+1L
IPI=IPLIILIT2-1)
IP2=IPL(IL1IT2)
TL1P1=1L1+1
DO 66 IL2=IL1P1sNLM]
IL2T2=1L2+IL?
IFCIPLIIL2T2-1) e NELIP1
[PA=IPLIILPT?)
ILZ2P1=1IL2+1
DO 62 IL3=IL2P1sNMLO
IL3T2=TL3+1IL3
IFCIPLOIL3AT2=-1)=~1IP2)
IFCIPLUIL3T2) =-1P3)

GO Tn 67

62461466
62163466
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IGw™
[GM
[GM
IGM™
IGu
16M™
1GM
oM
IGM
I1GM
1GM
IGM
1GM
IGM
IGM
[
1GM
](‘,M
1GM
I1GMm
1GM
16GM
[GM
1GM
IGMm
I1GM
1GM
1GM
1GM
IGM
I1Gm
om
[GM
I1GM
I1GM
IGM
IGM
IGM
IGM
1GMm
[GM
IGM
IGM
I1GM
IGM
1GM
I1GM
IGM
IGM
16M
1GM
IGM
IGM
I1GM
IGM
1GM
I1GM
I1GM
I1GM
IGM
IGM
1GM
1GM
IGM
IGM

laz
143
l4u
145
146
147
148
149
150
18]
1652
151
154
155
156
157
158
159
160
161
162
163
164
165
166
167
16A
169
1570
171
172
172
174
175
176
177
178
179
1R0
181
182
1813
1R4
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
2013
204
205
206



62

63

A4

65

66

CONTINUE
GO To 66
1PT1=1P1
IPT2=1P2
1PT3=1P3
IFCCYDUIPT3)=YD(IPT1) )*(XD(IPT2)=XD(IPT1) )~

{XD{IPT%}—XD(IPTIII*IYD{IPT?]—YD(IPTIJ}-GE.O-Of

GNn TO &a&

ITS=1PT2

IeTo2=1PT3

IPT3=1TS

X1=XD(IPT1)

X2=XD(IPT2)

X3=xD(IPT3)

Y1=YD(IPT])

Y2=Yn(IPT2}

Y3=YN(IPT3)

NX32=X3-X2

NDX21=x2-X1

DX13=X1-X3

DY32=Y3-Y?2

DY2l=Y2-Y¥1

NY13=Y1-Y3

DO 65 IPO=1sNDPOD

IF{IPOEQeIPT]1 eORaIPOENIPT?enNP.IP0«FN«IPT3)

GO TO 65
Xn=Xp(IPO)
Yo=YDlLIPO)
IF((YO=-Y1)#*DX21-(X0=X1)*¥DY?21.LT0.0) GO To 65
IF((YO=-Y2)*#DX32-(X0-X2)*%DY22,LT.0.0} GO TO 65
IF((YO=Y3)*#DX13-(X0=X3)*DY13,GE.0,0) GO TO 66
CONTINUE
IT=1T+1
ITT3=1T%*3

IPTIITT3=-2)1=1PT1

IPT(ITT3=-1)=1PT>

IPT(ITT3) =1PT3
CONT INUE

67 CONTINUE

NTo=1T
NT=NTO

C SELECTS AND SORTS LINE SEGMENTS THAT FORM THE BORDER.
70 IL0=0

71
72

73

DO 75 IL1=1sNLO

IL1T2=1L1+IL1
IP1=IPL(IL1T2=-1)
IP2=IPL(ILIT?)
X1=xD(1P1)
Yl=YD(1IP1)
X2=xD(IP2)
Y2=YD(1P?)
DX21=X2-X1
pDY21=Y2-Y1 ‘
Do 71 IPO=1sNDPO

IF(IPOEQeIP1.0R.IPD.EQ.IP2) GO TO 71
S=(YDIIPO)-Y1)*#DX21-(Xp(IPO)=X1)%DY21
IF(S.NEsO.0N) GO TO 72

CONT INUE

IPOMN=TPN+]
DO 73 IPO=IPOMNsNDPD
IF(IPN.EQeIP1.0R.IPO.EQ.IP2) GO TO 73
IFCCCYDUTIPO)=Y1)*#DX21=(XD(IPO)=X1)#DY21)%#S,LT.0.0}
GO TO 75
CONT INUE
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oM
I1Gm
InM
I1GM
IGM
1GM
1GM
1GM™
16M™
1G™
IGM
16Mm
16M™
1GM
1G™
1G™
IGv
16GM
IGM
IGM
IGM
1GM
[GM™
1GM
IGM
IGM
IGM
IGM
IGM
IGM
1GM
IGM
IGM
16GM
1GM
16M
1G™
1GM
IGMm
1GM
I1GM
IGM
IGM
IGM
IGM
I1GM
I6GM
IGM
I1Gm
IGM
IGM
IGM
1GM
1GM
IGM
IGM
16M
IGM
1GM
IGM
IGM
IGM
1GM™
I1GM
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2Ng
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211
212
213
214
215
216
217
>18
219
22N
221
222
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224
225
226
227
228
229
230
231
23?2
2313
234
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237
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242
2473
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245
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C

alaNaNalNaNala)

ILO=IL0+1
ILoT2=1L0+ILO
IF(SeLTenNeN) 60 To T4
IPLLILOT2=-1)=1IP1
IPLLILOT2) =[P?
GO Tn 75
T4 [PLUILOT2-1)=IP2
IPLLILOT2) =IP]
75 CONTINUE
NLO=ILO
NLM1=NLN=1
DO 79 IL1=2sNL™M1
IL1T2=1L1+1IL1
IP2=1PLIILIT?2=-2)
IFCIPLIILLIT2=1)eEQeIP?) GO To 79
TL1P1=TL1+1
DO 77 IL2=IL1P1sNLO
IL2T2=1L2+1L2
IFCIPLIIL2T2-1).EQ.IP2) GO TO 78
77 CONT INUE
78 IP1=IPL(ILIT?=-1)
IP2=IPLIILIT2)
IPLOILIT2=1)=1PL(TIL2T?-1)
IPLOTLIT2) =IPL(TL2T2)
IPL(IL2T2=-1)=1IP1
IPLOILP2T2) =1P2
79 CONTINUE
NL=NLO
FINDS OUT TRIANGLES CORRESPONDING TO THE BORDER LINE
SFGMENTS.
8n NLPl=MLA+1
DO 83 TLR=1sNLO
IL=NLP1-ILR
ILT2=TL+IL
ILT3=ILT2+1IL
IPL1=TPL{ILT2-1)
IPL2=IPLIILT2)
DO 81 IT=1sNTO
ITT3=1T#3
IPT1=1PT(ITT3-2)
IPT2=IPT(ITT3-1)
IPT3=IPT(ITT3)
IFIIPLI-NE.IPTl.AND.IPLl.NE.IPT2.AND.IPL1-NE.IPT31

1 Go To 81
IFIIPLZ-EO.IPT1.0R-IPLzoEO.IPTZ-OR-IPL?-EO-IPTB]
1 GO TO 82

8l CONT INUF
82 IPLIILT3-2)=1PL1
IPLUILT3=1)=]IPL2
IPLCTILT3) =TT
83 CONTINUE
RETURN
END

SUBROUTINE IDLCTNIXDs YD IPT s IPLsXITsYIIsITI)
THIS SUBROUTINE LOCATES A POINTS IeEes DETERMINES WHAT
TRIANGLE A GIVEN POINT (XITsYIT) RELONGS TO. WHEN THE GIVEN
POINT DOES NOT LIE INSIPDE THE DATA AREAs THIS SURROUTINE
DETERMINES THF BORDER LINE SEGMENT IN THF AREA AROVE WHICH THE
POINT LIESs OR TWO RORDER LINE SEGMENTS RETWEEN TWO ARFAS
ARBOVE WHICH THE POINT LIES.
THE INPUT PARAMETERS ARE

30

I1GMm
16M
1GM
1Gm
IGM
1GM
IGM
IGm
IGH
I1GMm
1Gm™
I1GM™
1Gm
IGM
IGM
1GM™
IGM
1GM
IGM
IGMm
I1GM
I1G™m
1GM
1GM™
I1GM
IGm
IGM™
IGM
I1GM
IGM
16M
16M
1AM
1GM™
1Gm
1GM
IGM
IGM
1GM
IGM
16M
I1GM
IGM
IGM
I1GM
IGM
IGM
IGM
IGMm
IGM
1GM
I1GM
IGM

ILC
ILC
ILC
ILc
ILc
ILC
ILc
TLEC

29I
272
273
274
2758
276
277
278
279
280
281
282
281
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
3N
N3
304
308
306
307
308
309
310
211
312
313
314
318
316
317
318
319
320
3z1
322
323

001
002
0013
004
005
006
an7
00g



C XDs¥YD = ARRAYS STORING THE X AND Y COORNINATFSs RFSP.» ILC nig
G NF DATA POINTS, TLC 010
C IPT = ARRAY STORING THE POINT NUMRFRS OF THE VFRTEXES ILC N1
C NF THE TRIANGLES, ILe ny1 2
C IPL = ARRAY STORING THE POINT NUMBFPS 0OF THE EMD ILC 012
C POINTS OF THE BORDER LINE SFGMENTS AND THEIR ILC 014
C RESPECTIVE TRIANGLE NUMBERS, ! ILC 015
C XIT+YIT = X AND Y COORDINATESs RESP.s OF ILC D14
C INTERPOLATER POINT, Tt oy
C THE OUTPUT PARAMETFR TS ILC n18
G ITI = TRIANGLE NUMBFRs WHEN THE POINT IS INSIDE THF ILC 019
C DATA AREA, DR I.¢ 020
G TWO BORDER LIME SEGMENT NUMBERSs IL1 AND L2 ILC 021
C CODED TO TLI*(NT+NL)+IL?s WHEN THF POINT IS ILC 022
¢ OUTSIDE THE DATA AREAs WHFRF NT IS THE NUMBRFER OF ILC 023
C TRIANGLES AND NL»s THAT OF RORDER LINF SEGMENTS, ILC 024
C DFCLARATION STATEMENTS ILC N28
DIMENSTON XDOI0)sYD(I0) s TPT(100),IPL100O) ILC 026
COMMON/ IDGM/NDP sNNP 3 NT s NL ILC 027

DATA NTPV/O/sNLPV/0/ ILC C28

C PRELIMINARY PROCESSING ILC 029
1n NTO=NT ILC N30
NLO=NL ILC 011
NTL=NTO+NLO ILc 032
X0=XTI1 ILC 033
Yo=YI1 ILC 034

C CHECK IF IN THF SAMF TRIAMGLF AS PREVINUS ILC n3s
20 IFI(NTNNF.NTPV) GO TO 35 TLC 0136
IF(NLN«NENLPV) GO TO 25 ILC 037
ITO=ITIpV ILC 038
IF(ITOGTNTO) GO TO 2- ILC 039
ITOT3=1Tn#*3 ILC 040
[P1=IPT(ITOT3-2) ILC 041
IP2=1IPT(ITOT3-1) : ILC 042
IP3=IPT(ITNT3) ILC N43
X1=XD(IP1) ILC 044
X2=XD(IP2)y ILC 745
X3=XD(IP3) ILC Q46
Y1=YD(IP1) . ILC 047
Y2=YD(IP2) ILC n48
Y3=YD(IP3) ILC N&4g
IFCIYO=Y1)#{X2=-X1)—(X0=X1)%(Y2=Y1)) 5092121 ILC 050

21 IFLIYO=Y2)#(X3=X2)=(X0=X2)#(Y3=-Y2])) 50922922 ILC 051

22 TFULYD=Y3)#(X1-X3)—(XO0=-X31%(Y1-Y3)) 50+80,80 ILC 052

C CHECK IF ON THE SAME RORDER LINE SEGMENT JILC 053
25 IL1=ITO/NTL ILC n54
IL2=ITO-TLI*NTL ILC 055
IL1T3=111%3 ILC D54
IP1=IPL(IL1T3-2} ILC 057
IP2=IPL(IL1T3-1} ILC 058
X1=XD(IP1) ILC 059
X2=XD(Ip2) ILC 060
Y1=YD(IP1} ILC 061
Y2=YD(IP2) ILC 062
DX02=X0-X2 ILC 063
DY02=Y0-Y2 ILC 064
DX21=X2-X1 ILC 065
DY21=Y2-Y1 ILC 066
C50221=DXN2#DX21+DY02#DY21 ILC 067
TF(IL2eNELIL1) GO TO 2n ILC ngR
IF(CSn221) 26926450 ILC 069

26 DX01l=Xx0-X1 ILC 070
DY01l=Y0-Y1 ILC 071
IF(DYN1*DX21-DX01%#DY21) 272750 ILC 072

27 IF(DXQ1#*DX21+DYO1#DY21) 50380480 ILC 073

40



C CHECK IF BETWFEN THE SAME TwO BORDPER LINE SFCMENTS
3n IF(CSD221) 5093121
31 TL2T3=]1L2%3
IP3=IPL(IL2T3-1)
X3=XD(IP2)
Y3=YD1Ipa)
DX32=Xx3-X%2
DY32=Y3-¥>
IF(DXO2*DX32+DYO?'DY32! BOsBOsS0
C WHEN CALLED WITH A NEW SET 0F NT AND NL
35 MTPV=MTn
MLPV=NLN
ITIPV=n
C LNCATION INSIDE THF DATA ARFA
5n ITOT3=0
DO 69 ITD=1sNTO
ITOT3=1TnT3+3
IF(ITN.EQ«ITIPV) GO TO &9
IP1=IPT(ITOT3-2)
IP2=IPT(ITOT3-1)
IP3=IPT(ITOT3)

X1=XD(1P1)
X2=XD(1P2)
X3=xD(IP3)
IF(X0-X1} 53355151
51 IF(X0-X2) 555555572
52 IF(X0=-X3) 55155469
53 [F(X0~-X2) 543551:55
54 IF(X0=-X3) 693155:55
55 Y1=YD(IP1)
Y2=YD(IP2}
Y3=¥YD(1pPa)
IF(YO—Y]I BRsANeEA
56 IF(YD-Y2) 60260557
57 IF(Y0o-Y2) 60+60s69
58 IF(YD=-Y2) 59,6060
59 IF(YD-Y3) 69560160
60 TFOCYO-Y1 I *(X2=X1)=(X0-X1)*(Y2-y])) 69461461
61 IFCIYD=Y2) #(X3-X2)~(X0-X2)*¥(Y¥3-Y2) ) 694962462
62 IFCOYD=Y3)*(X1=-X3)~(X0-X3)%(Y]1-Y3)) €9,80,80

69 CONTINUE
C LOCATION OQUTSIDE THE DATA AREA
70 NLOT3=NLO#*3

IP1=IPL(NLOT3-2)

IP2=IPLINLOT3=1)

X1=XD(IP])

Y1=YD(IP])

X2=XD(IP2)

Y2=YD(IP2)

DX02=X0-X?

DY02=Y0-Y2

DX21=X2-X1

DY21=Y2-Y1

C50221=DXn2%*DX21+DYn2*DY21

DO 74 ILn=1sNLO
Xl=x2
Yl=Y2
DXN1=pXnN2
DYD1=NYn2
IP2=IPL(3%IL0-1)
X2=xXD(I1P2)
Y2=YD(1pP2)
DXN2=xn-x2
DY02=YD-Y2
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ILC
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ILC
ILc
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ILC
ILC
ILC
ILC
Iec
ILC
ILC
ILC
ILC
ILc

074
078
nN7H
La e & 4
nTe
nya
0RO
ne1
DR?

C84
NAR%
NRK
ne7
neg
0ag
090
091
092
naosz
nag
nas
0o9g
na7
098
099
100
101
102
103
104
108
116
107
108
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114
115
116
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DX21=X2-X1

DY21=Y2=-¥1

CSPV=C50221
C50221=DX02*DX21+DY02*DY?1

IF(CSn221)} 7197174

71 IF(DXN1*#DX21+DY01*DY21) 73272472
72 IF(DYN1%#DX21-DX01*DY21) TEsT6r TG
73 IFICSPV) Ths 7475
74 CONTINUE

ILo=1
75 1To=ILO-]

IF(ITN«EQen) ITO=NLO

60 To 717 °
76 1To=ILO

77 ITO=ITO*NTL+ILO
NORMAL EXIT
an ITI=ITO
ITIPYV=ITN
RETURN
END

SUBROUTINE IDPDRVIXDsYDs»ZDs»IPNs»PD)
THIS SUBROUTINE ESTIMATES PARTIAL DERIVATIVES OF THE FIRST AND
SECOND ORDER AT THE DATA POINTS.
THE INPUT PARAMETERS ARE
XDs¥YDsZD = ARRAYS STORING THE Xs Ys AND Z COORDINATESH
RESP«s OF DATA POINTS,
IPN = ARRAY STORING THF POINT NUMRERS OF NNP DATA
POINTS NEAREST TO EACH NF THE DATA POINTS,
WHERE NNP IS THE NUMBER OF DATA POINTS USED FOR FSTIMATION
OF PARTIAL DERIVATIVES AT EACH DATA POINT. NNP IS GIVEN
THROUGH THE IDGM COMMNN.
THE OUTPUT PARAMETER 1S
PD = ARRAY OF DIMENSION 5*NDP, WHERE THE ESTIMATED
ZXy ZY» ZXXs ZXYs AND 2ZYY VALUES AT THF DATA
POINTS ARE TO BE DISPLAYED,
WHERE NDP IS THE TOTAL NUMBER OF DATA POINTS. NDP IS GIVEN
THROUGH THE IDGM COMMON,
DFCLARATION STATEMENTS
DIMENSION XD(10)sYD(10)+ZD(10)sIPN(10N)sPN(50)
COMMON/ IDGM/NDP s NNP 3 NT s NL
REAL NMX sNMY s NMZ s NMX X s NMXY s NMY X s NM Y'Y
PRELIMINARY PROCESSING
1n NDPO=NDP
NNPO=NNP
NNPM1=NNPO-1
ESTIMATION OF ZX AND ZY
20 JPDO=-5
JIPNO==NNPO
DO 24 IPO=1sNDPO
JPDN=JPDO+5
X0=XD(1IPn)
YO=YD(IPp!
20=2D(1PD)
NMX=0¢0
NMY=0.0
NMZ=0.0
JIPNO=JIPNO+NNPO
NO 23 IN1=1sNNPM]1
JIPN=JIPNN+IN1
IPI=IPN(JIPN)
DX1=XD{(IPI}=-X0

42

ILC
ILC
ILc
ILc
ILC
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ILC
ILC
ILG
Iec
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IPD
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IPD
1PD
I1PD
IPD
1PD
I1PD
1PD
1PD
IPD
1PD
1PD
IPD
IPD
IPD
IPD

128
120
140
147
142
143
laa
145
146/
147
148
149
150
151
152
153
154
188
156
157

001
002
0013
004
005
00g
noy
[o]al:]
009
010
011
012
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014
015
016
017
018
019
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nz23
024
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030
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034
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a3y
038
0139
n40
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NY1=yYD(IPI)=YQ IPD n4?

DZ1=Zp(IPI) =20 IPD 043
INZMN=TN1+1 IPD Q44

no 22 IN2=TIN2MN sNNDQO IPD Nas
JIPN=JIPNN+IN? IPD Nuk
IPI=IPN(JIPN) 1PN N4t
DX2=XD(IPI)=Xn IPD Nge
DY?2=YD(IPI)=Y¥Yn IPD Nnuq
DZ2=2D(IPI)=Zn IPD 050
DNMX=DY1#DZ2-DZ1%*DY2 IPD 0581
DNMY=DZ1#DX2-DX1%*DZ2 IPD 052
DNMZ=DX1#DY2-DY1*#DX?2 IPD 052
IF(DNMZsGEeNan) GO Tn 21 . IPD ngy

NMNMY = =NNMYX 1PN N&/s
DNMY==~DNMY IPN neg
DNMZ==DNMZ IPD 07

21 NMX =NMX+DNMX IPD N&A
NMY=NMY+DNMY IPD 0so9
NMZ=NMZ +NnNM7 IPD Ngo

22 CONTINUE IeD 0g1
2.3 CONTINUE IPD 062
PDUJPDN+1 ) ==NMX/NMZ IPD NKR3
PDUJPDO+2) ==NMY /NMZ IPD 064
74 CONTINUE IPD 0g5
C ESTIMATION OF ZXXs ZXYs AND ZYY IPD 0k&
an JPDO=-=5 IPD 07T
JIPNA==NNPA 1PN NKR
DO 34 1PNn=1sNDPN IPD N9
JPDO=JPDO+5 IPD 070
X0=xplipn) IPD 071
YO=YD(IPn) IPD 072
ZX0=PD(JPDO+1) IPD Nn7a
ZYQ=PD(JPDO+2) IPD 074
NMXX=n.0 IPD 075
NMXY=n.0 IPD 078
NMYX=n.0 IPD 077
NMYY=n.n IPD 078
NMZ =n.0 IPD 079
JIPNO=JTPNO+NNPO IPD N80
Do 313 IN1=1sNNPM] IPD 0B1
JIPN=JIPNO+IN] PN NRZ
IPI=IPN(JIPN) IPD ng3
DX1=XD(IPI)=XO IPD 084
DY1=¥YD(IPI)=YO IPD 0BS5S
JPD=5%(IPI-1) IPD NR&
DZX1=PD(JPD+1)=-2X0D IPD 0RT
DZY1=PD(JPD+2)=-2Y0 IPD 088
IN2ZMN=IN1+1 IPD 089

Do 32 IN2=INZMN sNNPOD IPD na0
JIPN=JIPNO+TIN? 1PN Nnoy
IPI=IPN(JIPN) Iep Qa2
DX2=XD(IPI)=X0 IPD 0913
DY2=YD(IPI)-Yn IPD 094
JPD=&s*([P[=7) IPD 09§
DZx?=PD(JPD+1)-ZX0 IPD N96
DZY2=PD(JPD+2)-2Y0 IPD 097
DNMXX=DY1#DZX2-DZX1*DY2 IPD 098
DNMXY=DZX1%#DX2-DX1#DZX2 IPD n99
DNMYX=DY1*DZY2-DZY1¥DY2 IPD 100
DNMYY=DZY1#DX2=-DX1%#DZY2 IPD 101

DNMZ =DX1#DY2 -DY1%*DX2 IPD 102
IF(DNMZ.GEeDan) GO To 39 IPD 103
DNMXX==DNMX X IPD 104
DNMXY==DNMXY IPD 105
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DNMYX==DNMY X
DNMYY==DNMYY
DNMZ ==DNMZ
21 NMX X=NMXX+DNMX X
NMX Y=NMXY+DNMXY
NMYX=NMYX+DNMY X
NMYY=NMYY+DNMYY
MMZ =NMZ +NMMZ
32 CONTINUE
33 CONT INUE
PDIJPDN+3 ) ==NMX X /NM7
PDOJPDO+4 ) == (NMXYENMYX) /(2 J0%NMT )
PDIJPDO+S ) ==NMYY /NMZ
A4 CONTINUF
RETURN
END

SUBROUTINF  IDPTIPIXDsYDsZnsIPTsIPLsPONsITIsXITsYTTI9Z11)
¢ THIS SUBROUTINE PERFORMS PUNCTUAL INTFRPOLATICN OR EXTRAPO-
C LATIONs I1eEes DETERMINFS THE Z VALUE AT A POINT,

C THE INPUT PARAMETERS ARF

c XDsYDsZD = ARRAYS STORING THE X» Y, AND 2 COORDINATES,

' RESP.s OF DATA POINTS,

C IPT = ARRAY STORING THE POINT NUMRFRS OF THE VERTEXES

g OF THE TRIANGLESS

G IPL = ARRAY STORING THE POINT NUMRFRS OF THE END

C POINTS OF THE BORDER LINE SEGMENTS AND THEIR

C RESPECTIVE TRIANGLE NUMRERS,

(€ PDD = ARRAY STORING THE PARTIAL DFRIVATIVES AT THE

(e DATA POINTS,

C ITI = TRIANGLE NUMBER NF THE TRIAMGLE IN WHICH

C THE INTERPOLATED POINT LIES,

C XIT,YII = X AND Y CNORDINATES, RFSP.y OF

C INTERPOLATED POINT,

¢ THE OUTPUT PARAMETFR 15§

c 211 = INTFRPOLATED Z VALUE.

¢ DECLARATION STATEMENTS

DIMENSION XDU10)»YD(10)sZDI10) S IPTI100) s 1PLI100) sPNDIS0)

COMMON / INGM/NDP s NNP 3 NT o NL

COMMON/ IDPI/NCFICF

DIMENSION CFO(27)

EQUIVALENCE (X0sCFO{1})s (YOsCFOU2})s (APSCFO(3))
(BPsCFOt4) ) s (CPsCFOIRYYs (DPsCFOIB))
(PONSCFOIT)I)s (PI0OSCFNIB)) s (P20,CFO(T) )y
(P30sCFO(10))»(P4OSCFO(11))s(PRO,CFO(12))
(POL1sCFO(13))s(PLl1sCFO(14)) 9 P21,CFNL15))
(P31sCFO(16))s(P41sCFN(LT))e(PO2,CFO(18))
(P12sCFO(19))s(P22sCFQ(201)9(P32,4CFO(21))
(PO3sCFO(22))s(P13sCFO(23))+(P23,CFO(24))
(PO4sCFO(25) )3 (PL4sCFO(2A)) 2 (POS,CFO(27))

DIMENSION CF(980)

DIMENSION X03)eY(3)+Z2(3)sPD(15) s

@~ NP W N e

1 ZUG3Y 52V I3)»ZUUI3)9ZUVI3)e2ZVVI3)
EQUIVALENCE (ITOsFLITO)s(ITJsFLITY)
REAL LUsLVyLUSNUVsLVSNUV

EQUIVALENCE (P5sP05)
DATA NCFMX/35/
C SETTING OF SOME LOCAL VARIABLES.
1n ITO=ITI
XI0o=XI1I
Ylo=YI1l
NTL=NT+NL
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1en
1PM
1PD
1PN
1PN
PN
1PD
IPD
1PD
1PN
PN
IPD
1PD
PD
IPD
IPD

1P
1P1
1P
IPI
IP1
el
IPI
IPI
1P
IP1
IPI
IPI
Pl
IPI
IPI
IPI
1PT
IPI
IPI
IP:1
IPI
IPI
IPI
IPI
IPI
LB
1P
1PI
1P
IPI
IPI
1P1
IPI
IPI
1PI
IP1
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI

1MA
17
108
109
110
11
112
112
114
115
146
112
118
115
120
121

001
002
003
004
005
006
007
N8
noe
010
11
012
n1=
014
01%
016
n17
N1Ee
019
nzn
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
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DETERMINES IF SIMPLE INTERPOLATION IS APPLICABLE.
20 IF(ITALFSNTL) GO TO 13N
IL1=ITO/NTL
IL2=ITO-IL1®NTL
ILITA=TL1#3
IL2Ta=11 7#%3
ITO=TPLIILIT3)
IF(IL1eNFaIL?) GO TO 40
CALCULATION OF ZII BY SIMPLE INTERPOLATION OR EXTRAPOLATION.
an ASSIGN 31 TO LBL
GO TO 50
31 211=210
RETURN
CALCULATION OF ZII AS A WEIGHTED MEAN OF TWO EXTRAPOLATED
VALUES.
40 ASSIGN 41 TO LBL
GO TO 5n
4l ZI1=210
ITo=IPL(IL2T3)
ASSIGN 42 TO LBL
GO TO 50
42 212=Z10
CALCULATES THE WEIGHTING COEFFICIENTS FOR EXTRAPOLATFD VALUES.
45 IP1=IPL(IL1T3-2)
IP2=IPLIIL1T3=1)
IP3=IPLIIL2T3~1)
X1=XD(IP1}
Y1=YD(IP1}
xX2=Xpliip2y
Y2=YD(IP?2)
X3=XD(IP3}
Y3=YD(IP3)
pXO2=X1n-x2
DYD2=YIn-Y2
DX32=X3-X2
DY32=Y3-Y?2
DX21=X2~-X1
DY21=Y2-Y1
W1=(DXO2%¥DX324+DY02#DY32)##2/(DX32#DX324DY32%DY32)
W2= (DXO2#DX21+DY02#DY21 )1 ##2/(DX21#DX21+DY21%DY21)
CALCULATES ZIT AS A WEIGHTED MEAN.
46 ZII=(WI*ZTI1+W2#212)/(W1+W2)
RETURN
INTERNAL ROUTINE FOR PUNCTUAL INTERPOLATION.
CHECKS IF THE NECESSARY CF0 VALUES ARE SAVED.
50 IF(NCF.EQen) GO TO &0
JCF=-27
DO 51 LCF=1sNCF
JCF=JCF+28
FLITJ=CF(JCF)
IF(ITN.EQeITY) GO TO 70
51 CONTINUE
CALCULATION OF NEW CFO VALUES.
DETERMINES THE COEFFICIENTS FOR THE COORDINATE SYSTEM TRANS-
FORMATION FROM THE X-Y SYSTEM TO THF U-V SYSTFM, AND CALCU-
LATES THE COEFFICIENTS OF THE POLYNOMIAL FOR INTERPOLATION.
LOADS COORDINATE AND PARTIAL DERIVATIVE VALUES AT THE
VERTEXESe.
60 JIPT=3#(IT0-1)
JPD=Q
DO 62 I=1.3
JIPT=J1PT+]
IDP=IPT(JIPT)
X{1)=xn(1DP)
Y(I)=YD(IDP)
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IPI
IPI
IPI
P
IPI
1PI
IP1
Iel
LR
IPI
Ip!
1Pl
IPI
IPI
IPI
el
1IPT
4=
1P
PRI
IPI
IPI
IPL
IP1
IPI
IPI
IPI
IP1
IPI
IPI
1P
IPI
IPI
IPT
Ipl
IPI
IP1
IPI
IPI
IPI
IPI
IPI
P
IPI
IPI
IPT
IPT
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPT
IPI
IPT
IPI
IPI
IPI
IPI
Pl
IPI
IP1
IPI

046
a4y
nug
049
nEn
ne1
nez
ne=z
054
0s%
0&6
0s7
(B
089
a0
0kl
0NR?
0p2
Ok4
nN&s
066
ngT
oee
Ne9
nIn
071
nr2
nTa
074
a7s
N76
nTT
nrTe
079
Qa0
081
0g2
083
084
085
0R6
087
NAA
089
090
na1
092
093
N9y
09s
096
ney
098
099
100
101
102
103
104
105
106
107
108
100
110



Z(1)=ZDn(1DP)
JPDD=s#({IDP-1)
no 61 KPD=1+5
JPD=JPD+1
JeDD=JPDD+1
PDIJPD) =PDD I JPDD)
61 CONT INUE
62 CONTINUE
C DETERMINING THE COEFFICIENTS FOR THE COQORDINATE SYSTEM
¢ TRANSFORMATION FROM THF X-Y SYSTFM TO THE U-V SYSTFM
¢ AND VICE VERSA
63 Xn=X(1V)

Yo=Y(1)

A=X(2)=X0D
B=X(3)=X0
C=Y(2)=Y0
D=Y(3)-Yn
AD=A*D

BC=B#*C

DLT=AD-BC
AP= D/DLT
BP=—=B/DLT
CP==C/DLT
DP= A/DLT

C CONVERSION OF THE PARTIAL DERIVATIVES AT THE VERTEXES OF THE

C TRIANGLE FOR THE U-V COORDINATE SYSTFM
64 AA=A*A
ACT?2=2 en#pA%C
CC=C*C
AB=A*B
ADBC=AD+EC
CD=C#*D
BB=B*R
BDT2=2 «n#*B*D
DD=D#*D
DO 65 I=1+3
JPD=5%]
ZULT)=A%#PD(JPD~-4)+C*PD(JPD=-13)
ZVI1)=B*PD(JPD-4)+D*PD(JPN=-3)
ZUUCT) =AA%*PD(JPD=-2 )+ACT2¥PD(JPD-1)+CC*PD(JBD)
ZUVII)=AB*PD(JPD=-2 1 +ADRC*PD(JPD-1)+CD*PD(JPD)
ZVVIT)=BB*PD(JPD=-2 ) +BDT2*PD(JPN-1) +DD*PD( JPD)
65 CONTINUE
C CALCULATION OF THE COEFFICIENTS OF THE POLYNOMIAL
66 PoO=2(1)
P10=ZU(1)
PO1=ZVI(1)
P20=0.5%ZUU(1)
P11=ZUVI(1)
PO2=Ne5%ZVVI(1)
H1=Z(2)-P00-P10-P20
H2=ZU(2)-P10-2UU(1)
H3=ZUU(?)=-2ZUUI(1)
P30= 10eN*H1l=4.N*H2+Ne5*H3
P40==15.0%H1+Te0*H2 -H3
P50= 6+0%H1-3.0%H2+0.5%H3
H1=Z(3)-PNO-P01-D02
H2=ZV(3)=-pPnl=-2VVI(1)
H3=ZVV(3)=ZVVI(1)
PN3= 10eN#H1=4oNRH2+0,5%H2
PR4==15.0%H1+TeO#*H? -H=2
POS= 6e40%#H1=3.0%H2+0.5%H3
LU=SQRT(AA+CC)
LV=SQRT(BR+DD)
THXU=ATAN2(CsA)
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IPI
IPI
1Pl
IPI
IP1
IPI
Iel
Iel
IPI
IP1
1Pl
IPI
IP1
IPI
IPI
IPI
IPI
IPI
IrI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
IPI
1IPI
IPI
IPT
IPI
IPI
IPI
IPI
IPI
IPI
IPI

111
112
112
114
118
116
117
118
119
120
121
127
123
124
125
126
127
128
129
1320
131
132
133
134
135
136
137
128
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
171
172
173
174
175



THUV=ATAN2 (DsB) ~THXU IPT 178

CSUV=COS( THUV) 1P 177
P41=5.0%LV*CSUV/LU*P5A : IPI 178
Pla=5.n%LU*CSUV/LV*Pgs5 TP1 179
H1=ZV(91-Dn1-P]1-Da1 IPT 1an
H2=Z2UVI2)-P11-4.0%041 IPT 191
P21= 3.n¥H1=-H? IPT 18B?
P31==2 .n%Hl+H2 IPI 183
H1=ZU{31—P10—P11—°]4 IPT 184
H2=ZUUE3]—P11-4.0*P14 IPI 185
P12= 3.n*¥H1-H2,, [Pl 174
Pl3==2.n#H1+H2" IPI 187
THUS:ATANQIDLC,Ghal—THXU ; IPT 18R
THSV=THUY-THUS IPT 189
SNUV=SIN(THUV) IPI 190
LUSNUV=LU#SNUV IPT 191
LVSNUV=Lv*SNUV ) IPL 192
AA= SINITHSV) /LUSNUY IPT 192
BB=-COS(THSV) /LUSNUY IPI 194
CC= SIN(THUS) /LVSNUY IPT 195
DD= COS(THUS) /L VSNUY IPT 10g
AC=AA®CC IPT 197
AD=AA%DD TP 10r
BC=BB*CC IPI 199
Gl=AA!AC&{1-n*BC+p.n~AD! IPI 2n0
Gz:CC*AC*IQ-n*AD+?.n*HCI IPI 2M
H1=—AA*AA*AA*¢5.0*AA*RB*P50+(4.n*ﬁC+nD:*P411 IPT 202

1 —CC*CC*CC*I5.C*CC*DD*POS+EQ.O*AD+E(1*PIQI IFI 2013
H2=0e5%ZVV(2)-pP02-P12 IPI 204
H3=0.5*ZUUI3]—P20—921 IPT 2ns
P22=fGI*H2+G2*H?—H1!/!GI+G?I [PT 2ng
P32=H2-p22 IPT 207
P23=H3-pp IPT 208

C SAVES THE CFp VALUES IN THE CF ARRAY . IPI 200
67 IFINCFelL TeNCFMX ) NCF=NCF+1 IPT 210
ICF=ICF+1 IPT 211
IF(ICF«GT«NCFMX) ICF=1 IPI 212
JCF=28*[CF-27 IPI 212
CFIJUCFI=FLITo IPI 214

DO 68 KCF=1,27 IPT 215
JCF=JCF+1 IPT 216
CF(JCF)=CFQ(KCF) el 217

68 CONTINUE IPT 218
GO T0 Bn IPT 219

C LOADS THE CFn VALUES FROM THE CF ARRAY, IPT 220
70 DO 71 KCF=1s27 IPT 221
JCF=JCF+1 IPI 222
CFO(KCF)=CF [ JCF) IPTI 2213

71 CONTINUE IPI 224
C TRANSFORMATION OF THE COORDINATE SYSTEM FROM X-Y TO U-v IPT 225
80 DX=XII-Xx0 IPI 226
DY=YII-Y0 IPI 227
U=AP*¥DX+BP®DY IPT 228
V=CP#DX+DP*DY IPI 229

C FVALUATION OF THE POLYNOMI AL IPT 230
85 P0=P00+U*tP10+U*iP20+U*(P30+U*{Pan+U*P50}IJI IR] 231
P1=901+U*tP11+U*(P21+U*EP31+U*P411JJ IPT 232
Pz=P02+U*rpl2+U*I922+U*932JI IPI 233
93=P03+U*(P13+U*P231 IPI 234
P4=PO4+UP]14 IP1 235
ZIQ:Po+Vl[Pl+VilP2+V*IP3+V*{Pa+VlPEJ}}) IPI 236

GO TO LBLs (31s41542) IPI 237
END IPT 2138
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C

SUBROUTINF IDSFFTIMDsNDPsXDsYDsZDsWKsNXTI sNYT XTI sYI921)
THIS SUBROUTINE PERFORMS SMOOTH SURFACF FITTING WHEN THF PRO-

C JFCTIONS OF THE DATA POINTS IN THF X-Y PLANF ARF IRRFGULARLY
C DISTRIBUTED IN THE PLANE.

c

AONOAMYANANANNNNNNONNAYATNYNANNNNANDNN

C

c

THE INPUT PARAMETERS ARF

MD = MOPF OF ¢MPUTATION (MUST AF 1, 2% OR 3),
= 1 FOR NEW Xn-=¥D»s
= 2 FOR OLD XN=¥YDs MEW XI-=Y],
= 3 FOR QLD XN=YDs QLD XT=Y],
NDP = NUMBER OF DATA POINTS (MUST RE 4 OR GRFATER) s
XD = ARRAY OF DIMENSION NDP STORING THE X COORDINATES
OF THE DATA PNINTS»
YO = ARRAY OF DIMENSION NDP STORING THE Y COORDINATES
OF THE DATA POINTS»
ZD = ARRAY OF DIMENSION NDP STORING THE Z COORDINATES
OF THE DATA POINTS»
WK = ARRAY OF DIMENSION (2¥NDP+NND4&J#NDP+MNX [#NY ]

TO BE USED AS A WORK AREA,
NXI = NUMBER OF OUTPUT GRID POINTS IN THE X COORDINATE
(MUST BE 1 NR GRFATFRI»

NYI = NUMBER OF QUTPUT GRID POINTS IN THE Y COORDINATE
(MUST BE 1 OR GREATER!}»

XI = ARRAY OF DIMENSION NXI STORING THE X COORDINATES
OF THE OUTPUT GRID POINTS,

YI = ARRAY OF DIMENSION NYI STORING THE Y COORDINATES

OF THE OUTPIIT GRID POINTS
WHERE NNP 15 THE NUMBER OF ADDITIONAL DATA POINTS USED FOR
ESTIMATING PARTIAL DERIVATIVES AT EACH DATA POINT. THFE VALUF
OF NNP MUST BF GIVFN THROUGH THE IDNN COMMON. NNP MUST RE 2
OR GREATERs RUT SMALLER THAN NDP.
THE OQUTPUT PARAMETER IS
LI = DOUBLY-DIMENSIONED ARRAY OF DIMENSION (NXIsNYI)s
WHERE THE INTERPOLATED Z VALUES AT THE OUTPUT
GRID POINTS ARE TO BE DISPLAYED.
THE LUN CONSTANT IN THE DATA INITIALIZATION STATEMENT IS THE
LOGICAL UNMIT NUMBER OF THE STANDARD OUTPUT UNIT AND ISs
THEREFOREs SYSTEM DEPENDENT.
DECLARATION STATEMENTS
DIMENSION XDU10)>YD(10)sZDI10)sWK(1000)
1 XI010)sYI(10)sZ21(1000)
COMMON / TNNN/NNP
COMMON/ INGM/NDPC sNNPC o NT s NL
COMMON/INPT /NCFsICF
EQUIVALENCE (FNDPOsNDPO) s (FNDPPVsNDPPV ) »
(FNNPO s NNPD ) s (FNNPPVsNNPPV) »
(FNXTIOsNXIO) s (FNXIPVsNXTIPV)
(FNYIOsNYIQ) s (FNYIPVsNYIPV)»
4 (FNTeNT ) s {FNLsNL)
DATA  LUN/B/
SETTING OF SOME INPUT PARAMETERS TO LOCAL VARIABLES. (ALL MD)
1n MDO=MD
NDPQ=NDP
NDPC=NDPn
NXIO=NXT
NYIO=NYI
NNPO=NNP
NNPC=NNPN
ERRNOR CHECK. (ALL MD)
20 IF(MDNelLTeleOReMDNaGT a3} G0 TO 90
IF(NDPO«LTst) GO TO 90
IFINXIOelLTeleOReNYIOLTal) GO To a0
[IFINNPOe«LT«e2«0ORNNPOGENDPO) GO TO 90
IF{MDDeNE&1! GO TO 22
21 WK(1)=FNDPO
WK (2)=FNNPQO

23 P
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1SF
1SF
1SF
I1SF
15F
I1SF
1SF
ISF
1SF
1SF
1SF
ISF
15F
ISF
ISF
1SF
15F
ISF
ISF
1SF
ISF
ISF
15F
ISF
1SF
ISF
I1SF
15F
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
1SF
1SF
ISF
ISF
ISF
ISF
ISF
1SF
ISF
ISF
1SF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF
ISF

001
00?2
0073
N04
nos
106
nn7
noe
nne
010
011
012
012
014
a1s
nla
017
ore
019
nzn
021
022
0213
nza
02s
n2e6
027
nz8
az29
030
031
032
033
034
035
036
037
038
039
040
041
042
ng3
044
045
046
047
048
049
050
ns1
ngo
n53
054
055
056
as7
0s8
ns9
060
061
062
063
Q64
065



G0 TO 24
22 FNDPPV=WkK (1)
FNNPPV =Wk (2 )

[F{NDPONE«NDPPV) GO TO 90
IF(NNPONENNPPV) GO TO 90
IF(MDQeNE+3) GO TO 24

23 FNXIPV=WK(3)
FNYIPV=WK (4 )

IF(NXTIO«NE«NXIPV) GO TO 9N
IFINYIO«MENYIPV) GN TO 90
GO TO 3n

24 WKI(3)=FNXIn
WK (4 )=FNYID
ALLLOCATION OF STORAGE AREAS IN THE WK ARRAY. (ALL MDY
an NDNDM1=NDPO* (NDPO-1)
IWIPT=T7
IWIPL=IWIPT+NDNDM1
IWIPN=IWIPL+NDNDM1
IWPD =IWIPN+NDPO*NNPQ
IWIT =IWPD +NDPN#*5
DIVIDES THE X-Y PLANE INTCO A NUMBER OF TRIANGLES AND
DETERMINES NNP POINTS NFARFST FACH DATA POINT, (MD=11
an IF(MDeGTL1) GO TO 42
41 CALL IDGEOMUXDsYDosWK (ITWIPT) sWKITWIPL)sWK{TWIPN))
WKI(S5)=FNT
WK (6)=FNL
GO To 50
42 FNT=WK(5)
FNL=WK (6
ESTIMATES PARTIAL DERIVATIVES AT ALL DATA POINTS. (ALL MD)
50 CALL IDPDRVIXDsYDsZDsWK(IWIPN) sWK(IWPD))
LOCATES ALL INTERPOLATED POINTSe (MD=142)

60 IF(MDO<EQ.3) GO To 70
IX1=0
IWIT=IWIT-1
INC=-1
Do 62 IYI=1sNYIO
INC==TNC

YII=YI(IYI)
DO 61 IXI0N=1sNXInN
IXI=IXI+INC
JWIT=UWIT+INC
CALL IDLCTNIXDsYDsWKIIWIPT)sWKIIWIPL) s
1 XICIXI)oYTITsWKIJWIT) )
61 CONTINUE
IXI=IXT+INC
JWIT=JWIT+INC+NXTN
62 CONTINUE

C INTERPOLATION OF THE ZI VALUESe. (ALL MD)

70 NCF=0

ICF=0

JWIT=IWIT-1

IXI=0

I1Z1=0

INC=-1

DO 72 IYI=1lsNYIO
INC=—TNC
YIT=YICIYI}

DO 71 IXI0O=1sNXIO
JWIT=UWIT+INC
IXTI=IXI+INC
IZI=1ZI+INC
CALL IDPTIP(XDsYD»ZDsWKIIWIPT) yWK{IWIPL) sWK(IWPD)»
1 WKOIWIT) o XTCOIXI)aYITLZICIZIN)
71 CONT INUE
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I15F
I5F
T5F
I5F
I1SF
15F
I5F
ISE
ISF
1SF
15F
ISF
ISF
ISF
I15F
I15F
ISF
ISF
15F
I15F
I5F
ISF
I5F
15F
I5F
ISF
I5F
ISF
ISF
I5F
I5F
ISF
1SF
ISF
1SF
I5F
ISF
ISF
ISF
I1SF
ISF
ISF
I5F
I5F
ISF
ISF
I5F
I15F
I15F
ISF
ISF
ISF
ISF
ISF
I5F
ISF
15F
I5F
ISF
ISF
ISF
ISF
ISF
I1SF
I15F

n6h
a7
ne6A
0/9
070
ﬂ'}']
072
0713
74
0785
n7e
n77
nT7A
079
agn
081
082
083
nas
nRs
nae
087
naR
089
090
091
092
ne3
094
095
096
097
n9R
099
100
101
102
103
104
105
106
107
108
109
110
114
132
113
114
115
116
15100
118
119
120
121
122
123
124
125
126
127
128
129
130



JWIT=JWIT+INC+NXTN
IXI=IXI+INC
IZI=1ZI+INC+NXIO
72 CONTINUE
C NORMAL EXIT
An RETURN
C ERRNOR EXIT
9n WRITE [(LUNs2090) MDOSNDPOSNXINDsNY TN NNPA
RETURN
¢ FORMAT STATEMENT FOR FRROR MESSAGF
2090 FORMAT(1X/41H #*%# IMPROPER INPUT PARAMETER VALUE(S) ./
1 TH MD =32T4s10XsSHNDP =»16310Xs5HNXT =916
2 10X s5HNYL =+ 163 10Xs5HNNP =516/
3 35H ERROR DETECTED IN ROUTINE IDSFFT /)
END

BLOCK DATA
THIS SUBPROGRAM ENTERS A NUMBFER INTO THE NNP CONSTANT [N THE
IDNN COMMONs WHERE NNP 1S5 THE NUMBER OF ADDITIONAL DATA POINTS
USED FOR ESTIMATING PARTIAL DERIVATIVES AT EACH DATA POINT IN
THE IDBVIP/IDSFFT SUBPROGRAM PACKAGF. NNP IS SET TO 4
INITIALLY BY THIS SUBPROGRAM.

COMMON/ IDNKM /NNP

DATA NNP/4/

END

aNaRaRala

50

LSk
15F
I5F
15F
I15F
I5F
I1SF
ISF
I15F
ISF
ISF
ISF
I5F
ISF
I5F

180
18D
IBD
18D
18D
IRD
1RD
18D
IBD

131
132
133
134
1135
126
137
138
139
140
141
142
143
laa
145

nnj
ooz
003
004
nos
noa
007
oos
009



