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INTRODUCTION

The disturbance generated by a moving submerged body in a stratified

ocean can be separated, under realistic ocean conditiohs, according to the
distinct physical phenomena responsible for propagating the disturbance.
Because, at best, the ocean is weakly stratified, there is a region near
the body in which inertia and pressure dominate over buoyant restoring
forces at all but very low body velocities. This can be calculated with-
out considering the (weak in this region) effect of density stratification,
and will be termed the potential disturbance. Sufficiently far from the
body, the inertia and pressure disturbances become small and buoyant re-
storing forces become significant, so that the disturbance takes the form,
predominantly, of internal waves in the stratified ocean. These internal
waves can be excited by the displacement effect of the body (which, of
course, also drives the less persistent potential disturbance), but in
addition, they can be excited by the "collapse" of the turbulent wake of
the body. The dynamics of this wake are dominated, close to the body, by
inertia and diffusion. Farther away, inertia, pressure and buoyant restor-
ing forces dominate. The region in which diffusion becomes uniuportant

can be termed the start of collapse, since buoyant restoring forces will
then start to flatten the wake, whose density distribution has been changed
by turbulent mixing, toward a shape consistent with static density equilib-

rium, 8enerating internal waves in the process.

The purpose of this study has been to develop a code capable of com-
puting these disturbances with emphasis on optimizing the speed, simplicity
and versatility of the code to make it sujtable for engineering studies
involving large numbers of individual calculations. The present report
describes the operation of the resulting code, which is indeed quite versa-
tile. The cost of this versatility is, as always, an unavoidable complexity.
The complete capabilities of the code are described in the following sections,

but it is not reasonable to expect a new user, immediately on reading this .

description, to generate the da:a set required to run a specific calculation.




It is recommended, rather, that the new user start by becoming thoroughly

familiar with volumes 1-3 of this series, which describe the analytical
basis for the code before reading further in the present report. The first
few cases run should follow the format of one of the sample calculations
presented here, before the user attempts to invoke one of the almost

limitless variations thereof.




PROGRAM CAPABILITIES

SEEK is a Fortran IV program which runs on the CDC 6000 series com-
puters. It simulates the internal waves generated by various sources
moving horizontally through a vertically stratified ocean. A detailed
description of the proulem and the technical approach is contaireZ in
references 1-3. The capabilities of the program are briefly outlined

below.

Ocean description:

® up to 400 points in thermocline table
e variable spacing in thermocline table
e table covers only thermocline, not unstratified regions

e up to 80 modes
Source models:

e Rankine or dipole body
@ oval or circular crcss-section superstructure

e wake collapse

Disturbance calculation:

e select from 10 variablas .cross-track velocity, vertical
displacement, etc.)

potential flow solutions for Rankine body, oval superstructure
tourier transforms by FFT algorithm for near field

- select x-y or z-y grid pattern

- up to 256 point transform (unaliased)

- mode range of up to 40

Fourier transforms by stationary phase approximation for far field
- select x-y, z-y or z-x grid pattern

- up to 800 points per cut

- mode range of up to 41

Input
o data library capability
e save and use processed ocean data (compute eigenvalues only once)

o free form input (Namelist)




.
3

e b S

3 Qutput:
' ® print
1
e plot

e variable format

| ® save output data and reformat

Multi-case
e input only changes from previous case

® redundant dispersion relation calculations eliminated

|
|
|
|
;
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3. OVERVIEW OF PROGRAM OPERATION

The SEEK program consists of five major modules as illustrated in
Figure 1. Figure 2 diagrams the program files which are manageable by

the user.

At the start of execution, the program transfers control to the
input processor which reads the first card of the data deck from the
INPUT file. This card is an "input processor control card" (IPCC). An
IPCC (depending on its type) may direct the input processor to

1. read data from the data deck (file INPUT),
£ 2. read data from the data library (file TAPElL),
3. interrupt the input sequence and execute the data read in,

4. terminate the program.

Typically, several sets of data are read from files INPUT and TAPEl
, before the input sequence is interrupted. When an IPCC of type 3 is

read, the input processor examines selected variables, noting which of

4 them were changed during the input sequence. The input processor then
g returns control to the main program. >
i The dispersion table generator performs its function based on the

- options selected and available data. The first case of a run presents

two possibilities.

1. The dispersion tables are constructed entirely from data read
b the input processor.

2. The dispersion tables are constructed using both input data and
"processed ocean' data from file TAPE2.

Every time item 1 holds, the program writes the new processed ocean data

on file TAPE2. If this file is saved at the end of the run, it can be
restored and used in a subsequent run. Substantial savings can be realized

' { by using processed ocean data.

Processed ocean data areused only for the first case of a run. It is
assumed (but not required) that each subsequent case is a more or less
minor variation of the preceding case. Accordingly, the dispersion table

generator uses results from the preceding case whenever possible. The
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elements which must be recomputed are determined by examiaing the ''change

notices'" generated by the input processor.

The dispersion table generator allows for the print/plot of a selected

eigenvector.

The grid computations are performed by one of two modu.es selected by

an input option.

Near field: fast Fourier transform (FFT) and/or potential solutions.
Two grid patterns are available, an x-y grid and a z-y grid. Note
that, for instance, an x-y grid produces a vector at each value of
x, where the components of the vector are the signal (disturbance
variable) values at the various y coordinates. If the FFT option
is used, it is also possible to print the dispersion tables, print/
plot the individual dispersion variables and print/plot the power
spectra. If only the potential flow solution is used, the disper-
sion relation computations are avoided. 1If both options are on,
the resulting signal is the superposition of the two.

Far field:stationary phase solution. Three grid patterns are
available -- an x-y, a z-y and a z-x grid. It is possible to
print the dispersion tables, print the wave family edge table,
and print/plot the individual dispersion variables.

In both modules, if a grid is specified, the signal data are automati-

cally sent to the print/plot processor. It should be noted that a grid

involving multiple depths is significantly slower in execution than an x-y grid.

The print/plot (PP) processor is a generalized module for data dis-
play. All data destined for the PP processor are written on files TAPE9 and
TAPF10. TAPE9 has the actual data while TAPE1O has format, scaling and
file structure information. 1In writing these files, the program provides
a preset format in which to display the data. This format may vary accord-
ing to the type of information being written. For each set of data on the
files, the user may override the preset format, specifying no display, a

display window, print only, plot only, plot scaling, etc.

Generally, data generated during the computational phase of a case are

displayed at the end of that case. The PP data files are then rewound and

PP data for the next case are written over the old data. However, it is




Byl A2 ns, e X "

i ';.F

possible to accumulate data for multiple cases on the PP data files and

produce all the displays at the end of the last case (note that it is

T AT W

easy to produce rather large data files in this way). Whether the files
contain all the data or just data for the last case, it may be desirable
] to ~ave them at the end of the run. Then the displays can be examined
f and, if appropriate, another run can be made to Jdisplay the saved data in

a different format.




4. DATA DECK STRUCTURE

The "data deck" is a set of source cards which the program reads from
the INPUT file. The reading of data and its execution are governed by ''input

processor control cards' (IPCC8) which are contained within the data deck.

fn addition to IPCCs, the data deck may contair "data sets'". A data
set is defined as all the cards read when a single namelist read is executed.
g Note that namelist input is a system function; syntax rules for entering
namelist data may be found in the Fortran manual. Generally, a data set
etarts with a $ in column 2, followed by a namelist name, followed by data
(which may extend over several cards), and is terminated by another $. Sev-
eral namelist input sets have been implemented in the program. These namelist

sets categorize the data as described in Figure 3

Namelist | Data ‘
Name Type General Description of Data

@CEAN ) Ccean description and dispersion table
specification

: SOURCE S Source model selection and description
= GRID BT LR Grid definition
EP P (Print/plot) editing specifications for

output display

Figure 3. Input data classification

S g
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There are four different IPCCs. They are all fixed field cards

which s¢art in column 1. They have no embedded blanks except possibly

for the "id" field.

IPCC Description

INP,t This card instructs the program to read a data set of data
: type "t" from the data deck. The "data type'" is a one

character code defined in Figure 3. The data set must

| immed lately follow this card. Any data set in the data

[ deck must be preceded by this card.

_

f LIB,t,id | This card instructs the program to read a data set of data

type "t" with identifier "id" from the data library file.

The "data type" is a ove character code defined in Figure

3. 1id" is a 10 character identifier used to locate the

desired data set in the data library file. The data library

is described in Figure 5.

Note that if a given data type appears more than once on the above
cards, the current data set is overlaid on top of the previous data
l set(s), but see the remarks in Section PP DATA.

| RUN This card instructs the program to stop reading data and

start the appropriate computations for the case. When the
case is finished, the program returns to reading the data
deck. With some exceptions specifically noted elsewhere,
the program does not alter input values. Hence, input for
the next case need only reflec changes to the case just
run.

{ END This card causes the program to terminate. It is the last
card of the data deck. Note that the preceding card should
J be RUN.

Figure 4. Input Processor Control Card (IPCC) Description

11




The multi-case capability can sometimes be utilized to effect sub-

| stantial savings in computer time. Specifically, only those elements of

the dispersion tables which will differ frem the previous ccse are recom-
puted. The prograr determines which elements must be recomputed by comparing
the values of certain variables just before and aftev an input sequence.

Any detectable change in the body depth, for instance, will cause up to

four of the dispersion tables to be recomputed. A good general rule for
multi-case runs is thus: input only those values which you honestly want

. changed.

12
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4.1 Data Library Description

TAPEl is the data library file. It consists of a collection of
data sets, each of which is preceded by an identification card. When
the input processor control card LIB is encountered in the data dock,
the program locates the corresponding identification card on the data

library file and reads the data set which follows it.

The format of the identification cards is shown in Figure 5.
Note that both the type "t'" and identifier "id" are matched with the
LIB card.

Tdentification
Card Description

*t,1id The "*'" is in card column 1. "t"
is a one character data type
defined in Figure 3. '"id" is a
10 character identifier matched
character-for-character with the
LIB card.

*END Last card of the data library.
Starts in card column 1.

Figure 5. Data library identification card format

13




o e

4.2 OQOcean Data

This section describes the variables which may be input to the name-
list set @CEAN.

Note that all depths are positive. Units are meters,

seconds, and radians.

1.

Ocean depth

OCNDEP

Thermocline

NZT

TDEP(1)

DTDEP

TDEPMX

NFLAG

SQBV (i)

depth of the ocean

description

number of points in the thermocline table, TDEP and
SQBV (NZT < 400)

list of thermocline depths (at which W is specified).
TDEP(1) = top of the thermocline and is always input.
1f DTDEP = TDEPMX = 0, then TDEP(i), i = 2,...,NZT
must also be input; otherwise, the program fills in
these entries.

If non-zero, TDEP(i) = TDEP(1l) + (i - 1) *DTDEP,
i=2,...,N2T. Otherwise, it is ignored.

If DIDEP = 0 # TDEPMX, A = (TDEPMX - TDEP(1l))/(NZT-1)
and TDEP(i) = TDEP(l) + (i-1) * A, i = 2,...,NZT.
Otherwise, it is ignored.

=1 : special option allows N = Brunt-Vaisala frequency
input to SQBV

=0 : nominal option is N2 input to SQBV

¥ at depth TDEP(i)

Dispersion table description

MPDES

NK

TABK (1)

. Number of modes in the dispersion tables (M@DES < 80)

number of entries in the wave number list TABK (length
of dispersion tables) (NK < 100)

list of wave numbers at which dispersion relation is
computed. TABK(l) must be 0. TIf DKRAT = 0, TABK(i),

i=2,...,NK must also be input; otherwise, the program

fills in these entries.

|
{
|
|




DKRAT If non-zero, it is the ratio of the last increment in
K to the first increment, i.e., DKRAT = (TABK(NK) -
TABK(NK-1))/ (TABK(2) - TABK(1))

Using TABK(1l), DKRAT and RKMAX, the program constructs
TABK(i), i = 2,...,NK such that

(TABK(i+1) - TABK(i))/(TABK(i) - TABRK(i-1)) = constant,
If DKRAT = 0, it is ignored.

RKMAX If DKRAT # O, RKMAX is the largest value of K in the
wave number list. Otherwise, it is ignored.

4. Processed ocean data

The variables in Sections 1, 2 and 3 above are sufficient to deter-
mine the results of the most time consuming part (eigenvalue determination)
of generating the dispersion tables. Provision has been made to save these
results on peripheral storage so they can be retrieved at a later date with

a resulting savings in computer time.

Any change to a variable in Sections 1, 2 and 3 results in a "new
ocean'" which causes the program to compute the entire set of dispersion
tables and write the "processed ocean data" onto file TAPE2. At the end
of the run, this file can be saved. Only data from the last new ocean of

the run will be on the tile.

4 If the first case of a subsequent run requires the same ocean, the

=y

processed ocean data can be retrieved and made available to the program
on file TAPE2. To use that déta, set LIBSEA = 1 and make no entry to the

variables in Sections 1, 2, 3.

The setting LIBSEA = 1 is valid only for the first case, since the
program internally generates a more complete set of information for subse-
quent cases. Indeed, the program forces LIBSEA = O after the first case.
If LIBSEA wereused for the first case and a new ocean is desired in a sub-
sequent case, the new ocean must be completely defined by input. Input
| variables are not necessarily saved as processed ocean data. Note that

the new ocean data will be written over the original.

LIBSEA 0 : ocean defined by input

= 1 : use processed ccean data from TAPE2

»
S T T
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5. Skip dispersiou 1clation \

The capability exists to skip over the program module which generates
the dispersion tables. Ordinarily this would only be dore when it is

desired to use the print/plot module to display data which were generated

earlier.
' NODISP = 0 : program determines dispersion table requirements
= 1 : skip dispersion table generation
] .
6. Display
IPRDT =0 : option off
=1 : the dispersion tables are printed. Tais is a direct
print - the data are not sent to the print/plot
module. The printing is done from the grid module
‘ and only modes MPDEl through MDEN are printed (see
I Section on GRID for definitions of M@DEl and M@DEN).
IPPDT(1) =0 : option off |
= 1 : dispersion table i is sent to the print/plot pro-
; cessor, where table i is defined in Figure 6.
i These data are generated in the grid module and
| include modes MPDEl through M@DEN.
IPPVEC = 0 : option off
\l =i : the eigenvector | for mode i is sent to the print/
| plot processor. The PP id is EVEC. The data are
generated in the dispersion table module.
|

l IPREDG = 0 : option off

= 1 : the wave family edge tables are printed. This is
a direct print- the data are not sent to the print/
plot module. The printing is done from the stationary
| phase module and only modes M@DEl through M@DEN are
' printed.
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{ (obs depth) [eigenfunction] W(#BS)
diy/dz (obs depth) DW/DZ (¢BS)
di/dz (body depth) DW/DZ (BOD)
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Figure 6. Dispersion Table Display
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4.3 Source Data

This section describes the variables which may be input to the pame-
list set S@URCE. Units are meters and seconds. The net disturbance is

the superposition of all selected sources.

IBODY : option off

: Rankine body is simulated. Required inputs are
BODDEP, BONHSPD ,BEDL 1A, BADLEN

: dipole body is simulated. Required inputs are
B@DDEP, BODSPD, BODDIA
option off

a superstructure with ellipsoidal cross section
is simulated. Required inputs are B@DDEP,E@DSFD,
SUPT@P,SUPBAT,SUPMID,SUPDIA,SUPLEN

: a superstructure with circular cross section is
simulated. Required inputs are B@DDEP,B@DSPD,

SUPT®P,SUPB@T,SUPMID,SUPDIA

option off
: a wake 1s simulated. Required inputs are
BODDEP, BADSPD , CHAKR. CWAKX ,RESLVS , CHAKM, BODDIA
IPB@ADY : option off

the potential solution of a Rankine body is
evaluated. Required inputs are the same as for
IB@DY=1; see also XPMAX,YPMAX, and ISPHAS in the
section GRID DATA.

IPSUPR : the potential solution of a superstructure with
ellipsoidal cross section is evaluated. Required
inputs are the same as for ISUPR=1; see also
XPMAX, YPMAX and ISPHAS in the section GRID DATA.

BODDEP depth of the body centerline (input positive)

B@DSPD body speed

BODDIA body diameter

BODLEN body length




SUPTHP

SUPBAT

SurMin
SUPDIA
SUPLEN

CWAKR

CWAKX

CWAKM

RESLVS

distance from body centerline to top of superstructure

line source (positive up)

distance from body centerline to bottom of supersiructure

line source (positive up)

x coordinate of center of superstructure (x=0 at body center)

maximum transverse dimension of superstructure
superstructure length

s et a M . D _t
sizing coefficient for wake radius. a., = Cr 7 F*

where a, = wake radius, Cr = CWAKR, D = body diameter,

F = Froude number = Z%g with U = body speed,
N = local average Brunt-Vaisala frequency

coefficient for computing start of wake collapse.

X, = Cx DF where X, is x coordinate of start of wake

collapse, Cx = CWAKX and D and F are as above.
wake mixing fraction = ¢

The integral in the wake source term is performed
numerically via trapezoidal integration. The step
size is varied to hit each thermocline point within
the wake while ensuring that the increment in the

argument of the sine function never exceedy m/RESLVS.

RESLVS=5 may be used as a rule of thumb.

19
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4.4 Grid Data

This section describes the variabies which may be input to the

namelist set GRID. Units are meters and seconds.

1. Grid Variable

IVAR The vaiue of IVAR selects the variable (or signal) to
be computed at each grid point. The options are given
in Figure 7.

Variable Name

X-VELOCITY (U)
Y-VELOCITY (V)
X-DISPLACE (DELTA-X)
Y-DISPLACE (DELTA-Y)
Z-DISPLACE (DELTA-Z)
X-STRAIN (EPSILON-X)
Y-STRAIN (EPSILAN-Y)
SHEAR STRN (GAMMAXY)
DILATATICN (SIGMA)
Z-VELOCITY (W)

O 00 N o BN

—
(@]

Figure 7. Grid Variable Selection

2. Mode Range

The output signal will be computed as the superposition of modes
MPADEL through MADEN inclusive. Note that 1 < M@DEl < MPDEN < MODES where
MADES is the number of modes in the dispersion tables (see the section

OCEAN DATA). The range of modes in the grid computation MODEN-MODEl + 1 < 40.

M@DEL first mode in grid computation.

M@DEN last mode in grid computation.
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3. Near/Far Field Selection

In the near field option, a fast Tourier transform (FFT) technique
is used; a potential solution is also available. 1In the far field option,

a stationary phase technique is used.

Typically, in the far field, the FFT will exhibit aliasing problems
while the potential solution becomes negligible. In the near field, the

stationary phase approximation becomes inaccurate.
ISPHAS = 0 : (near field) use FFT and/or potential solution.

=1 . (far field) use stationary phase. Note: while
the y coordinates of the grid are input positive,
the statiounary phase module actually uses negative
y values. In the output displays, this is reflected
by labeling the y coordinate as "-y", This quirk
cannot be circumvented by input.

., Grid Definition

The signal values are computed and displayed at the points of a two
dimensional grid. The coord’nates of the grid points are (Xi’ Yj, Zk)’
i=1,...,NX; j=1,...,NY; k=1,...,NPBS. Exactly one of the NX, NY, NOBS
must equal 1. If the FFT option is used, NY must be greater than 1.

1f NPBS=1, an X-Y grid is generated; in the language of the print/
plot processor, the signal is generated as a function of Y with X as the
parameter. If NX=1, a Z-¥ grid is generated; in the language of the print/
plot processor, the signal is generated as a function of Y with 2 as the
parameter. If NY=1, a Z-X grid is generated; the signal is a function of

X with 2 as the parameter.

NOBS number of observation depths (z grid points). If greater
than 1, the observation depth PBSDEP is successively set
to the values in the table of observation depths TABPBS (1),
i=1,...,N@BS. The limit is NOBS < 100. 1If NPBS =1, an
X-Y grid is assumed, the observation depth is input to
OBSDEP and TAB@BS is ignov:d.




-

OBSDEP observation depth. Depth is positive and O < @BSDEP <
OCNDEP.

TAB@BS (1) (used only if N@BS > 1) list of observation depths. Depths
are positive and O = TAB@BS (i) < @CNDEP, i=1,...,N®BS.
The first depth is input to TAB@BS(l). If D@BS = OBSMAX = O,
then TAB@BS (i), i=2,...,NPBS must also be input; otherwise
the program fills in these entries.

D®BS 1f non-zero, TAB®BS (i) = TAB@BS(l) + (i-1) * D@BS,
i=2,...,NPBS. Otherwise, it is ignored.

‘ @BSMAX If DOBS = 0 # @BSMAX, A = (@BSMAX - 1nB®BS(1))/(N¢BS 1)
and TAB@BS (i) = TABﬁBS(l) + (i-1) * A, =2, , N@BS
Otherwise it is ignored.

NX number of downstream stations (X ) in the grid. Fer a
Z-Y grid, NX=1 and XMIN is the desired value (f X. Otherwise NX,
XMIN and DX define the X coordinates of the grid. If NX=0, the
| grid computation is skipped. (NX = 800).

, XMIN first value of X in the grid.
DX grid increment in the X direction. Note Xi=XMIN + (i-1)*DX.
NY number of grid points along the cross track (v) axis. If

i the FFT option is used, NY must be a power of 2 and
1 < NY € 256. 1If only the potential solution is used,
1 = NY € 2000. 1If the stationary phase optinn is used,
1 < Ny < 800.

YMIN first value of Y in the grid. This applies to stationary
phase only. For near field, it is assumed VMIN=0.

DY grid increment in the Y direction. Note Ty = YMIN + (i-1)*DV.

{ 5. Potential Solution Grid Limits

The grid defined above applies to the wave-like solution. The poten-
tial solution is evaluated at the same grid points subject to the restrictions

imposed by XPMAX and YPMAX.

XPMAX The potential solution will be evalvated only at grid
points with coordinate Xi < XPMAX.

‘ YPMAX The potential solution will be evaluated only at grid
{ points with coordinate Y, < YPMAX.

22
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f- 6. Skip Grid

The capability exists to skip over the program module which performs
the grid computations. Ordinarily, this would only be done when it was

desired to use the print/plot module to display data which were generated

earlier.
NOGRID =0 program determines grid requirements
=1 : skip grid computation
7. Display

Note that the signal values at the grid points are always sent to

the print/plot (pp) processor. The pp id for that display is CUTS.

| IPPPSD = 0 : option off
=1 : (FFT option only) power spectral density (PSD)
f data are sent to the pp processor. Note that
the Fourier transform (from y to M) of the signal
may be written
iEx i€x
F(L,x) = Re (E(Me’™™) or r(1,0) = i Im(EMe ™)
the PSD is computed as lf(ﬂ)]z. A PSD display is
generated for each source per Figure 8.
b | Source PP id 3
{ body BPSD
¥ wake WPSD
| super- SPSD
structure

| Figure 8. PSD Displays




4.5 PP Data

This section describes the operation and input to the print/plot (PP)
processor. The PP processor is capable of displaying a function of two
variables f(p,v) where p is treated as a parameter and v is used s the

independent variable. '"Display" means print and/or plot.

When f(p,v) is printed, the value of f is listed for each value of V;
such a list is generated for each value of p. It is also possible to pro-
duce a "summary print'" which lists, for each value of p: the extrema of

f, the values of v at which the extrema are attained,

f f(p,v) dv and ffz(p,v) dv.

There are two plot formats available. For a "multi-trace plot", the
ordinate is f, the abscissa is v and one trace is drawn for each para-
meter value (see Figure 9). For a '"raster plot" the ordinate is v, the
abscissa is p and f is plotted as a displacement along an axis parallel
to the abscissa (see Figure 10). No display will be generated for any

value of p which has less than two values of v.

A display data set (DDS) consists of the values of f, p and v aslong
with a preset format. During the computational phase of a case, pps's are
written on files TAPE9 and TAPE1O. The various DDS's which may be yritten
on these files are determined by input options described earlier. and sum-
marized in the first two columns of Figure 12. Each DDS (that is, each
function which may be displayed) is assigned a 1 to 10 character jdentifier
called the "id".

The standard option is to display all DDS's on the files based on the
preset format assigned to each of them. However, it may be desirable to
reformat some of the displays and eliminate others, while relying on the
preset formats for the remaining DDS's. The variables in the PP pamelist
set (PP is the namelist name) allow the preset format of a DDS to be over-

ridden (this includes a skip or no-display capability). With the desired
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reformatting of a display reduced to namelist form,.the problem is to
identify which DDS on TAPE9 and TAPE10 is to be reformatted. The problem
is compounded since, in a multi-case run, more than one DDS may have the

same id.

The problem is solved by including in the PP namelist set two variables
which act as locators. These locators select the DDS which is to be reformatted.

The namelist sct is thus composed of two parts:

1. the twe locators
2. the remaining namelist variables, which constitute .he print/plot
format block (PPFB).
The two locators are named IDPP and IACUR. The id of che desired DDS 1is
entered as Hollerith data into IDPP. The locator IACUR is used to differ-
entiate between DDS's with the same identifier. Thus IACUR=2 means the

PPFB should be applied to the second DDS with the given id.

A PP namelist set must be input for each DDS which needs attention. If
the locators (both of them) in one namelist set do not match the locators
in any previous set, then a new PPFB is generated; that is, the PPFB
is entered into a virgin array. If, on the other hand, both locators match

with a previous namelist set, the PPFB is read in on top of (overlays) the

matched PPFB.
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Variable } Preset Value
IPRINT 2
TPLAT 1
IPLTYP See TFigure 12
ISYM 0
TITLE See Figure 12
FNAME See Figure 12
FMIN min [f(p,Vv)]
FMAX max [f(p,v)]
FLEN 8.
FTADP + 1. (minus if p = depth)
VNAME See Figure 12
VMIN min [v]
VMAX max [v]
VLEN 10. (multi-trace), 8. (raster)
PNAME See Figure 12
PMIN min [p]
PMAX max [p]
PLEN 10.
IEDIT
1'OPP 0
Figure 11. Presets for PPFB Variables
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The variables in the PP namelist set are defined below.

IDPP

16CUR

IPRINT

1PLAT

IPLTYP

ISYM

TITLE

FNAME

FMIN

1 to 10 character Hollerith identifier of the DDS to which
this PPFB will apply. If not input, the PPFB will be applied
to all displays except those specifically named in another

PP namelist. Input of all blanks is equivalent to no input.

If not input, the PPFB will apply to all DDS's with the given
IDPP except those whi~h have IACUR > 0. If IACIR =1i >0,
this PPFB will apply only to the ith pps which has the given
IDPP. IACUR = 0 is equivalent to no input. IACUR < O is
illegal. 1If IDPP was not input, IPCUR must not be input
either.

0 : no print

1 : print f(p,v)

= 2 : print data summary (extrema, etc.)
3

: print 1 + 2

]
o

: no plot
=1 : plot f(p,v)

= 0 : produce raster plot (if plotting)
= 1 : produce multi-trace plot (if plotting)

applies only when generating a multi-trace plot
= 0 : traces will not be labeled

=1 : a unique symbol will be drawn at the first and last
point of each trace and keyed with the corresponding
parameter value.

a 20 character (2 word) title which will be included in the
display (Hollerith)

function name. This is a 20 character (2 word) Hollerith
descriptor used to label the function inthe display. An input
to FNAME does not change the function, only its label.

minimum value of f. This is used only for plot scaling; it is
not used to limit the value of f. For a multi-trace plot, it
is the value of f at the origin. For a raster plot, f =0

at the origin.

maximum value of f. This is used only for plot scaling; it is
not used to limit the vslue of f. For a multi-trace plot, it
is the value of f at the end of the f axis. For a raster plot,
| £] max = max (|FMIN |,|FMAX|) is the value of f at the end of
the f axis.
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length in inches of the f axis. For a multi-trace plot, FLEN
is always used. For a raster plot, it is used directly only
if FTODP = O; otherwise the program uses FT¥DP to compute
FLEN.

FTODP (used only for raster plot: to determine FLEN) if non-zero, it
is the ratio of the length of the f axis to the average distance
(in inches) between traces. Specifically,

- PLEN Ap
FLEN = FT@DP * (Np'1> * (PMAX_PMIN>

where N, is the number of parameter values in the DDS and Ap
is the parameter range (p - p_..) in the DDS. If FTODP = O,
L hi max min

it is ignored.

VNAME a 10 character Hollerith descriptor used to label the indepen-
dent variable in the display. An input to VNAME does not
change the variable, only its label.

VMIN minimum value of v. Data associated with values of v < VMIN
are discarded. VMIN is also used as the origin of the v
axis for plotting.

VMAX maximium value of v. Data associated with values of v > VMAX
are discarded. VMAX is also used as the value of v at the end

of the v axis.
VLEN length in inches of the v axis.

PNaME a 10 character Hollerith descriptor used to label the para-
meter in the display. An input to PNAME does not change the
parameter only its label.

PMIN minimum value of p. Data associated with values of p < PMIN
are discarded. TFor a raster plot, PMIN is also used as the
origin of the p axis.

PMAX maximum value of p. Data associated with values of p > PMAX
are discarded. TFor a raster plot, PMAX is also used as the
value of p at the end of the p axis.

PLEN length in inches of the p axis for a raster plot (multi-trace
plots do not have a p axis).

IEDIT Ordinarily, all DDS's on TAPE9 and TAPELO are displayed, except
those for which a PPFB was input with IPRINT = IPLAT = O.
However, if IEDIT = 1 in any PPFB, then the only DDS's which will be
displayed are those for which a PP¥B was input. Replacing the
IEDIT = 1 with IEDIT = C restores the nominal optior..




NOPP Ordinarily, the DDS's generated during the computational
phase of a cace are displayed at the end of that case.
The files TAPE9 and TAPE10 are then rewound and display
data generated in the next case overwrites the old data.
Howeve:, if NPPP = 1 in any PPFB, no displays are generated
and the positions of TAPE9 and TAPELO are undisturbed.
During a multi~-case run, this permits all the display data
to be accumulated on these files. Presumably, in the last
case of the run, the NOPP = 1 will be replaced with NJPP = 0
:- i to display the accumulated data. The advantage in accumu-
! lating data is that TAPE9 and TAPK10 can be s2ved and a
subsequent run made to reformat the displays. The disad-
vantage is that TAPE9 can become quite large.

i
T pE me e Er. e e
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5. SAMPLE CALCULATIONS |

This section presents a series of three computer runs designed to illus-
trate the operation of the SEEK program. The data are fictitious but not un-
reasonable. The parameters were chosen in a cavalier manner in order to point

out common sources of error.

In the first run, the fast Fourier transform technique is used to com-
pute the disturbance due to a Rankine body with a wake. Both the y-strain
(ey) and y-velocity (v) are displayed. The ocean, body and wake descriptions
are on the data library file, TAPEl. Other input data are introduced from
the INPUT file. Pro-essed ocean data on TAPE2 are saved at the end of the
run. PP data (TAPE9, TAPE10) for the last case are also saved at the end of

the run.

For the second run, files TAPEY9 and TAPE1lO are restored and the pro-
| gram is used to reformat the displays associated with the last case of the

first run.

The third run uses the processed ocean data generated ir the i.rst run
to extend the grid beyond the point at which aliasing occurs in “he FFT

‘ solution.

I 5.1 Run 1

The next two pages are a listing of the input data library file (TAPEl).
| Note that three data sets are on the file. The first data set (introduced

l by *S,Bl) defines a Rankine body. The second (introduced by *S,Wl) defines

a wake model. The third data set (introduced by *@,52) defines the ocean

- and the dispersion tables.

The P which precedes each namelist name (e.g., P$SPAURCE) activates a
special TRW modification to NAMELIST which causes the card images to be

printed as they are read.

it should alsc be noted that TRW's system presets memory to zero before
execution. For installations for which this is not true, it is recommended
that the input data library contain data sets which set all input variables
to zero. These data sets can be called in at the start of a run by LIB

cards to effect the preset.

At the end of the run, TAPE2 (processed ocean data) was saved, along

with TAPEY and TAPE10 (display data for the second case of the run).
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The next page is a listing of the data deck (file INPUT) used for the

first run.

Note that the SOURCE data are the result of three different reads,

each data set being superimposed on the previous data.
14

The GRID data specify an x-y grid (N@BS=1) at the surface (#BSDEP=0).
The grid varieble to be computed is y-strain, ey (IVAR=7). Since ISPHAS=O0,
the FFT technique will be used. IPPPSD=1 causes the power spectra to be

displayed.

The first PP data set calls for a special format for the grid display
(IDPP=4HCUTS) . The x-axis is to start at zero (PMIN=0) rather than the
default value of 400 (since XMIN=400). The lengths of the y and x axes
have been decreased so the plot will fit on €% x 11 paper. The function
scaling has been increased by a factor of 5 (FI@DP=5) to make the distur-
ance pattern more apparent. Since the second PP data set has no entry to
IDPP, it applies to all displays except CUTS. The only other displays in
this instance are the power spectra. The lengths of the axes are reduced

to fit on 8% x 1! paper.

The RUN card causes the first case to be executed. The second case
is the same as the first except y-velocity, v (IVAR=2) will be computed and
the grid increment in y is different. Also, the plot of the wake PSD will

have a label on each trace.
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5.2

Run 2

The second run is a simple illustration of reformatting a display.
TAPE9 and TAPE10, which were saved at the end of run 1 are now restored.
These files contain all the print/plot data for the second case of run 1.
It 13 desired to re-plot the y-velocity display, cutting it off at X = 12500,

but ntherwise keeping the same scaling.

The data deck is listed below.

INP,O

PSOCEAN NODISP=1$
INP4G

PSGRID NOGRID=1$
INP,P

P$PP 1DPP=4HCUTS, IEDIT=1, PMIN=0, PMAX=12500, PLEN=5, i
VLEN=6, FTODP=D.y FLEN=.4, IPRINT=0$

RUN

END

The entries NPDISP = 1 and NAGRID = 1 cause the program to bypass
the dispersion table and grid modules and directly enter the print/plot

processor.

The entry IDPP = 4HCUTS indicates that this PP data set applies to
the grid display (if there were more than one grid display, IBCUR could
be used to specify which one). IEDIT = 1 causes the program to process
only those displays called out in a PP data set. Since CUIS is the only
display mentioned by input, this eliminates the BPSD and WPSD displays.
This could also have been done by entering data sets for BPSD and WPSD
with IPRINT = 0 and IPLAT = O.

Tae variables PMIN and PMAX specify the range of the parameter X to
be displayed. The lengths of the X and Y axes are sel to 5 and 6 inches,
respectively. Setting FT@DP = 0 causes the program to bypass the auto-

matic function scaling and use FLEN as the length of the function axis

(.4 was arrived at by measuring the length of the function axis in the

display from run 1). IPRINT = O turns off all printing for this display.
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5.3 Run 3

Examination of the grid plot for y-velocity in run 1 indicates that
aliasing becomes obvious at about 10000 to 15000 meters downtrack. 1In
run 2, the grid was cut off at X = 12400 meters. It is now desired to
extend the grid from 12600 (cross cuts are computed at 200 meter intervals)
back to 14000 meters using the stationary phase method, and plot it with

the same scaling as before.

The data deck is listed below.

INP, O

PSCCEAN LINSHA=1, [PREDG=1$

LIB,S, 1

LIB,S Wl

INF,S

P$SOUKCE BGCODEP=45, BODSPD=2$%

INP,G |

P$GRID OBSCEP=0, NOBS=1, DX=200, XMIN=120CC, NX=0, DY=13, NY=255,
YMIN=13, MCCEi=1, MCDEVN=9, IVAR=2, ISPHAS=1%

INP,P

P$PP  [DPP=4HCUTS, PMIN=10000, P4AX=15000, PLEN=Z, VMIN=0, VLEN=>
FMAX=1.253655C-3, FMIN=-1,2523655E-3, FTIDP=0, FLEN=-.4$%

RUN

END

The processed ocean data on TAPE2 which was saved at the end of
run 1 is restored for this run. The same input data library (TAPEl)

which was used in run 1 is also used here.

The entry LIBSEA=1 causes the processed ocean data to be read
from TAPE2. IPREDG causes the wave family edge table to be printed.
The two LIB cards bring in the same body and wake models used before.
The grid data are the same as the second case of run 1 except that sta-

tionary phase is used (ISPHAS=1) and the range of X is 12600 to 14000

(XMIN=12600, NX=8, DX=200). No wall reflections appear in the solutions

since the lateral boundary is at y#o.
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The plot scaling is designed to allow this plot to be laid at the
end of the run 2 plot to form a single picture. PMIN and PMAX are valuec
: of X at tic marks on the old plot and which bracket the actual range of X.
] Since the tic marks are always spaced one inch apart, the appropriate
length of the X axis is given by PLEN=2. VMIN=0 causes the origin of
the Y axis to be zero instead of 13, which is where the stationary phase ;
grid starts. To force the same scaling as before, FMAX and FMIN are set g
to £ maximum value found in the previous run. Note that the negative &
value input to FLEN causes the function axis to be reversed; thus nega-

tive function values are plotted to the right, positive to the left.

This was done so that the pattern would appear to be a continuation of the

run 2 plot (remember that for an FFT grid Y20, for a stationary phase grid
¥Y< 0, and v(-Y)= -v(Y)).
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7. PROGRAM LISTING !

] This section contains a complete listing of program SEEK.

The subroutines are broadly divided into seven categories.

1. cControl and general purpose. Routines are ordered
alphabetically.

2. Dispersion table generation. Routines are ordered
alphabetically. Routine names begin with DT.

3. Fourier transform solution. Routine names begin with
FT. Ordering is alphabetical.

Input processor. The order is alphabetical, the prefix
is IN. :

&

5. Print/plot processor. The order is alphabetical, the
prefix is PP.

6. Stationary phase. The order is alphabetical, the prefix
is SP.

7. Math. General purpose math routines in no particular
order.

The program requires a field length of about 215000 (octal) words

] on a CDC 6400.

i.
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!
¥
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PROGRAM SEEK(T APE1=1004, TAPE2, TAPE3y TAPES%

1, INPUT=1004,TAPES=INPUT, OUTPUT,TAPE6=0UTPUT
2y TAPET=104, TAPEB=1004
EX) TAPE9, TAPEL10=1004, TAPESO=104)

FOR FILE USACE, SEE RUOJTINE INRUNI

COMMON /CONTRL/ [CASE, ICKF_G(20), JDISP, JFFT, JPIT
1y NODISPy, NOGRIC
EQUIVALENCE (MODSEAy, ICKFLG(L1)), (MODIBS, ICKFLG(2))

l, {MODBOD,y ICKFLG{3) )y, (MODWAK, ICKFLG(4)), (MODLSUP,ICKFLG(5))
COMMON /GR1D/ OBSDEP, NOBS, DO®&S, OBSMAX, TABOBS(100), ITHORS

1, Xy CXy XMINy NXy ITHX, Y, DY, YMIN, NY, ITHY, MOJZl, MODEN

2y IVAR, IPRDT, IPPDT(9), XPMAX, YPMAX, IPPPSD, IPREDG

3 ISPHAS

INITIALIZE CASE NUMBER

ICASE = 0

CALL VIMER{O)

READ INPUT FCR NEXT CASE

CALL INCON

YWITIALIZE THE CASE

CALL CASEl

ITHCBS = 1

GENERATE NEW DISPERSION TABLES (F NcCESSARY

IF (JOISP «NE. O) CALL DTCON

SKIP IF NO GRID

IF {NOGRIC «NE..O0) GO TO 20

STATIONARY PRASE SCLUTIIN CIONTROL

IF (ISPHAS JNE. 0) CALL SPCON

FOURIER TRANSFORM AND POTENTIAL SOLUTION CONTRUL

IF (JFFT+JPOT .NE. O) CALL FTCON

SKIP IF ALL OBSERVATION DEPTHS HAVE BLEN OONc

IF (ITHUBS .GE. NOBS) GO YJ 30

NEXT 0BS DEPTH

ITHCBS = ITHCBS +1

CBSDFP = TABOBS(LTHOBS)

RESET CHECKLIST FLAGS INDICATING ONLY JBS DEPTH HAS CHANGED
MODSEA
MODBOD
MODWAK
MODSuUP
M0DOBS
GO 70 2

- O O 00

ONnN # n N

PRINT/PLOT CONTROL

CALL PPCON

GO T0 10

ENC

SUBROUT INE 800Y1

COMPUTE BODY SOURCE PARAMETERS--STRENGTH AND 1/2 SEPARATION

COMMON /80O0DY/ IBULY, IPBODY, BODDEP, BJIDDIA, BODLLN, BODSPD
1, RBSEP2, RBSTR, RBLIM

COMMON /CCNST/ JDK, JDMODE, JDTCLy P11, NULL, JDIKL, JDMFT
1, JDCKSV, JDMSP, JDEDGE

TEST BOODY MODEL
IF (I1BODY .NE. 1 .AND. IPBODY .NE. 1) GO TJ 50

72

T R e~ AT




RANKINE BODY

802 = BCCCIA/2.

SQ8D2 = BD2#s2

BL2 = BODLEN/Z2.

SQBL2 = BL2#s2

INITIAL GUESS FOR SQUARE DOF (SOURCE SEPARATION)/2
$QAa = 0.

ITERATE FOR SQA

DO 20 1=1,20

CLDSQA = S(CA

SOA = SQBL2 - BD2 #(SOBLZ2#(SQA+5QRDZ2) )##,25

IF (ABS(SQA-OLDSQL)/SOBL2 .LE. 1.E-i0) GU TO 40
WRITE(6,30) SGQA,0OLDSQA

FORMAT (41H NO CONVERGENCE ON BODY SOUURCE SEPARATION,2E21.13)
CALL ERRXIT

1/2 SCURCE TO SINX SEPARATION

RBSEPZ = SQRT(5QA)

SOQURCE STRENGTH (VOLUME/TIME)

RBSTR = PI#BOCSPD=SQBD2*SQRT(SQA+SQBDZ) /RBSEPZ

IF (IBODY «NE. 2 +AND. 1IPBODY NE. 2) GO TO 60

DIPCLE BOCY. RBLIM=LIM(RBSEP2#RBSTR) AS RBSEP2 GUES TO O
RBLIM = P1#BODSPD#BODDIA#%3 /8.

RETURN

END

SUBROUTINE CASEL

CNCE PER CASE INITIALIZATION

COMMON /BCDY/ 180ODY, IPBODY, BODDEP, BJDDIA, BUDLEN, BODSPD
1, RBSEPZ2, RBSTR, RBLIM

COMMON /CONTRL/ ICASEy ICKFLG(Z0)y JDISPy JFFT, JPIT
1, NODISP, NOGRIC
EQUIVALENCE (MODSEA, ICKFLG(1)), (MOULOBSy ICKFLG(2))
1, (MODBODy ICKFLG(3) )y (MODWAK, ICKFLG(4))y (MODSUP,ICKFLGI(5))

COMMON /GRID/ OBSDEP, NOBS, COBS, OBSMAX, TABOBS(100), ITHOBS

1y Xy CXy XMINy NX, ITHX, Y, DY, YMIN, NY, ITHY, MODEl, MODEN
2y IVAR, IPRCT, IPPDT(9), XPMAX, YPMAX, IPPPSD, IPREDG
3, ISPHAS

COMMON /SUPER/ ISUPR, SUPTOP, SUPBOT, [PSUPRy SUSTR, SUSEP2
1, SUPMID, SULIM, S.JPDIA, SUPLEN

COMMON /WAKE/ IWAKE, CAAKR, CWAKX, XWAKE, WAKRAD, XWNOM
1, RESLVS,y CWAKM

SET JDISP-- 0=NO DISP REQUIRED, 1=RECOMPUTE DISP TABLE
JOISP = 0

INPUT FLAG TO BYPASS DISP TAB OVERIDES ALL ELSE
IF (NODISP .NE. O) G) TO 10

SKIP IF NO FFT OR STAT IONARY PHASE

IF (IBODY+IWAKE+ISUPR .EQ. O) GO TO 1O

RECOMPUTE IF OCEAN WAS CHANGED

IF {MODSEA .Nce. O) JDISP =}

eseIF OBSERVATION DEPTH WAS CHANGED

I[F (NOBS .GT. 1) MODOBS = i

IF (MODOBS «NE. Q) JDISP =1

eeo[F BODY PARAMETERS WERE CTHANGED AND 300Y 1S ON
IFf (MODBOD .NE, O +AND. [IBODY NE. 0) JDISP =
esoIF WAKE PARAMETERS WERE CHANGED AND WAKE IS ON
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IF {(MODWAK .NE. O .AND, IWAKL .NE. O} JDISP =1

eeoIF SUPCRSTRUCTURE PARAMETERS WERE CHANGED anN) SUPR IS ON

[F (MODSUP .NE. O AND. ISUPR NE. C)y JDISP =1

JEFT 0

JPOT 0 e

INPUT FLAG TO BYPASS GRID COMPUTATION JVERIDES £LL ELSE
IF {(NOGRIL .NE. O) D TO 220

JUMP [F USING STATICNARY PHASE

IF (ISPHAS oNE. O) G) TO 220

USING FFT (AND/OR POTENTIAL)

SET JFFI-- 0=n0 FFT, 1=JSING FFT

IF (I80DY+ISUPR+IWAKLT JNE. O) JFFT = |

SET JPOT-- 0=NO POTENTIAL, 1=PJITENTIAL

IF (IPBODY+IPSUPR .WE. 0) JPOYT =]

IF INX «tEs 1 o0re NIBS LE. 1) GJ T2 220
WRITE(&L,210) NX,yNOBS

FORMAT (39H ERROR=--30TH NX ANO NOBS GRcATER THAN 1.2110)
CALL ERKXIT

n u

SKIP TF X-Y SCAN AT CONSTANT Z

IF (NOBS JLE. 1)} 30 TJ ¢560

PRESET [IN1ERNAL INCREMENT IN OBS DEPTHS

CEL = CCHS

IF IT WAS [INPUT, USt IT TO CONSTRUCT LIST OF JDEPTHS
IF (DEL .NE. O.)} GO TJ Z30

IF MAX DEPTH IS ALSO ZERO, LIST WAS INPUT DIR:CTLY
IF (CBSMAX JEC. 0.} GJ TX 250

COMPUTE INCREMENT FRUM [INPUT MAX, MIN AND NUMscR GF POINTS

DEL = (0OBSMAX-TABOBS(1)) / FLOAT(NO3S-1)
CONSTRUCT EQUAL INCREMENT TABLE
O 240 1=2,N0OBS

TABCBS (1) = TABUBS(I-1) + DEL
CBSDEP = TABOBS{1)

CONTINUE

RETURN

END

SUBROUT INE ENDRUN
END OF RUN PKRCCEDURE

CONMMON 7 2RTPI{T/ IPLTON, XAOG, YAORG, XPORG, YPORG

SKIP IF NC PLUTING FAS BEEN CONE
IF (IPLTON .EQ. 0) GO TO 10
WRAP UP PLOTS

CALL PLOT{O.y, 0., 399)

CONTINUE

CALL EXITY

END

SUBROUTINE ERRXIT

ERROR EXIT PRCOCECJRE

CALL ENDRUN

END

SUBROUTINE SETIDUID, IT, PN, Vi, FN)
PRESET PP ID BLOCK

COMMON /PPCOM/
1 LENPP, PNAME, PMIN, P4AX, PLEN, VNAME, VMIN, VMAX
25 VI.ENy, FNAME(2), FMIN, FMAX, FLEN, FTODP, TITLE(Z2)
3, IOCUR, IPLTYP, IPLD1, IFRINT, IEDIT, NP, IVLIST,
4, IDPP, Nv, ISYM
74
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Ey ENDPP,y IBLOKS(1)
DIMENS ION FN{2)
DATA BIG/1.L30/

JUMP T1F PREVIOUS OUTPJT SET IS FINISHED

IF (IDPP .EQ. 1H ) GO TO 20

A PP SET IS STILL IN PRIGRESS-~DONT START ANOTHER

WRITE(6,10) ICPP,ID
10 FORMAT (35K FILE CUNFLICT DUE TOD PROGRAM ERROR,yALO0,3X,A410)

CALL ERRXIT

C PLOT 10
20 10PP = D
{ c PLOT TYPE-~ 0=RASTER, 1=MULTI-TRACE
| IPLTYP = T
| c PARAMETER, VARIABLE AND FUNCTION NAMES
PNAME = PN

: VNAME = VN
‘ FNAME(])
FNAME(2)

(@] OO

FNEL)
FN({2)

non

| c PARAMETER, VARIABLE AND FUNCTION MAXIMA AND MINIMa
PMAX = -BIG
VMAX = -BIG
FMAX = =BIG
, PMIN = BIG
VMIN = B1G i
FMIN = BIG
c PARAMETER, VARIABLE AND FUNCTION AXIS LENGTHS
PLEN = }0.
| VLEN = 10.
l IF (IPLTYP .EQ. 0) VLEY = 8.
FLEN = 8.

TITLE(]) 1H

TITLE(Z) iH

CCCURANCE NUMBER IS IGNOURED

I0OCUR = 0

IPLCT-- 0=0FF, l=PLOT

IPLOT = 1

IPRINT=-~ 0=0FF, 1=PRINT ALL, 2=SUMMARY, 3=1+2

IPRINT = 2

EDIT FLAG IS IGNNREC

IEDIT = O

SUPPRESS PP 1S IGNORED

NGPP = O

ISYM=-= 0=NO SYMBOLS, 1=LABEL TRACES ON A MULTI-TRAZE PLOT
ISYM = 0

FOR RASTERy COMPUTE FLEN FROM FLEN=FTODP#PLEN/(NP-1)
FTopP = 1.

NUMBER OF PARAMETLR VALUJES

NP =0

{MAX) LENGTH GF VARIABLE LIST

NV =0

IVLIST-- 1=€QUAL INC, 2=FIXED, 3=VARIABLE

IVLIST = ;

RETURN

END

SUBROUTINE SUPR1

COMPUTE SUPERSTRUCTURE SOURCE PARAMEIERS--STRENGTH AND 172 SEP

L o I o B o B = T T o T o T = T e )

COMMON /BODY/ 1BODY, IPBUDY, BOLDEP, BJODIA, BOJLEN, BODSPD
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1, RBSEP2, RBSTR, RBLIM

o COMMON /CCNST/ JDK, JDMODE, JDTCL, PI, NULLy JDCKL, JOMFT
1, JDCKSv, JDMSP, JDEDGE

COMMON /SUPER/ ISUPR, SUPTOP, SUPBOT, IPSUPR, SUSTR, SUSEPZ
1, SUPMIL, SULIM, SJYUPCIA, SUPLEN

TEST SUPERSTRUCTURE MODEL
[F (ISUPR .NE. 1 .BND. [IPSUPR .NE. 1) GO T3 50
CvAL CRCSS SECTION
€z = SuUPbIAs2.
RLZ = SUPLEN/C.
SWULe = RL2#=#2
PIZ = PI/2.
C INITIAL GUESS FCR SUSEP2 (SJSEPZ IS 1/2 SUOURLE SEPARATION)
4 SUSEPZ = RLZ - SUPDIA/(2.sF1)
’ C ITERATE TC FINE SUSEPZ
DO 20 1I=1,20
CLDSEP = SUSEP2
SUSEPZ = SQRT(SQL. = SJUSEP2#D02/(PI2-ATAN(D2/SUSEP2)))
20 IF (ABS(SUSEPZ-OLDSEP)/RLZ «LE. l.E~1GC) GO TUu 40
WRITE(6,30) SUSEPZyOLDSEP
30 FURMAT (41H NC CONVZRGENCE ON SUPR TURIEZ SEPARATION,2Zcl.i2)
CALL ERRXIT
C SOURCE STRENCTH (VOLUME/TIME/LENGTH)
40 SUSTR = PI«BODSPD#{SQL2/SUSEP2-SUSEP2)

o OO0

¥

C
S0 IF (ISUPR .NE. 2 .AND. [IPSUPR .NE. 2) GO TU 60
c CIRCULAR SECTION. SULIM=LIM(SUSTR#5USEP2) AS SUSEP2 GOES TO O
SULIM = PI#BOUSPD#(SUPDIA/2.)%#2
50 RETURN
END
SUBROUTINE TIMER(ID)
C COLLFCT AND PRINT TIMING INFORMATION FIOR SELECTED SUBROUTINES
R OIMENSION TIMES(20), NAMES(20), TSTRT(20)
OATA TCASE/-1./
DATA TIMES/20%0./
DATA NAMES/SHINCON, SHDTCON, 6HDTEVAL, 6HDTEVEC, 64DTDER2
1, SHDTWAKEy SHFTCON, 6HFTDTAB, 6HFTGENO, odF TNEWX, ZAFTFFT
2 SHFTPOT, SHPPCON, S5HSPCON, 6HSPDTAB, O6HSPWFAM, 6HSPLPNT
3, 3#1H /
c [ABS(ID) IS INDEX NUMBER OF ROUTINE BEING TIMED
C ID .GT. 0O = START OF RIJUTINE, ID oLTe. O = END OF ROUTINZ
c ID .EQ. O = START OUF NEWN CASE
c
C
I = TABS({ID)
C RETURN IF ILLEGAL INDEX VALJE
IF (I .GT. 20) RETURN
IF (ID) 20,30,10
C
LO CALL SECOND(TSTRT(I))
y RETURN
' C
20 CALL SECOND(TEND)
TIMES(I) = TIMES([) + TEND-TSTRT(I)
RETURN
CALL SECOND(T)
SKIP IF START OF iST CASE
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IF (TCASE .LT. 0.) GO TO 80
TCASE = T-TCASE
WRITE(6,50) TCASE
. 50 FORMAT (9HICP TIMES/SH CASE,F15.3)
5 DO 70 1=1,20
IF (NAMES (1) .NE. IH ) WKITE(646C) NAMZS(I),TiMES(I)
i 50 FURMAT(1H ,AL0,F9.3)
70 TIMES(I) = O,
BO TCASE = T
RETURN
END
SUBROUTINE WRT CAT (LOCL,LUC2y FLIST, INC4PVAL)
C WRETE FP CATA RECURC ASSUMING IVLIST WNE. 3 S1N) MIN AND MAX

COMMON /FILES/ NTILIBy NTLLIB, NTPDEF, NTPID, NTPOAT, NTPLOT
1, NTOT ABy NTEVEC, NTTEMP

CUNNMON /PPCTM/
1 LCNPP, PNAMEc, PMIN, PYMAX, PLELN, VVAME, VMIN, VMA)
2 VLEN, FNAME(2), FMIN, FMAX; FLEN, FTODP, TITLE(2)
3, ICCUR, IPLTYP, 1PLOT, IPRINT, I1tJIT, NP, IVLIST, NOPP
4, 10PP, NV, ISYM
€y ENDPP, 1BLOKS(1)
DIMENS ION FLISTHL)

f
(@)

OO0

BUMP NUMBER OF PARAMETER VALUES
NP = NP+l

c ADDRESS OF 15T ENTRY IN FLIST

Il = (LCC1-1)#INC + 1

c ADDRESS OF LAST ENTRY IV FLIST
-4\ LAST = (LOC2-1)#INC + 1
. c WRITE PP CATA RECURC ( ASSUME IVLIST .NE. 3)
i WRITE(NTPDAT) PVAL,LOCL,LOC2y{FLIST(I)yI=11,4LAST,y N2)
c FIND MAX AND MIN

DO 10 I=11,LAST,INC
! IF (FMAX JLT. FLIST(I)) FMAX
| 10 IF (FMIN .GT. FLIST(I)) FMIN
E | IF (PMAX .LT. PVAL) PMAX = PVAL
1 IF (PMIN .GT. PVIL) PMIN = PVAL
! RETURN
END
, o SUBRDUTINE WRID3(NWORDS,VLIST,FLIST,INZ,PVAL)
! c WRITE PP DATA RFCORD ASSUMING IVLIST=3  FIND MIN AND MAX

FLIST(L)
FLISTLI)

COMMON /FILES/ NTILIBy NTOLIB, NTPDLF, NTPID, NTPLAT, NTPLOT
1, NTDTABy NILCYEREC, NTTEMP

COMMON /PPCCM/
1 LENPP, PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX
2y VLEN, FJAME(2), F“IN, FMAX, FLEN, FTODP, TITLEL(Z)
3 ICCUR, I[PLTYP, IPLOT, IPRINT, 1EDIT, NP, IVLIST, NOPP
4, ICPP, NV, ISYM
Es ENDPPy IBLOKS{1)
DIMENSTION VLIST(1), FLIST(1)

BUMP NUMBER OF PARAMETER VALUES

NP = NP4}

ADDRESS OF LAST ENTRY IN VLIST, FLIST
LAST = (NWORCS~-1)w#INC + 1

WRITE PP UCATA RECORC (ASSUME [IYLIST=3)

O
(o) o (g XaKal




C
c

aXaNel

10

20

WRITE(NTPDAT) PVAL yNWIDSH»{VLISTII)FLISTI1),1=1,LAST,INC)
FIND MAX AND MIN
DO 10 I=1,LAST,INC

IF (FMAX LT. FLIST(I)) FMAX = FLIST(I)
IF (FMIN .GT. FLIST(I)) FMIN = FLISTH(I)
IF (VMAX LT, VLIST(I)) VMAX = VLIST(I)
[F (VMIN (GT, VLIST(I)) VMIN = VLISTLI)

IF (PMAX .LT. PVAL) PMAX = PVAL

IF (PMIN .GT. PVAL) P©OMIN = PVAL

RETURN

END

SUBROUTINL WRTIDUN,VLIST, INC)

WRITE OuT THE ID RECORD(S) FUR CURRENT PP SET

COMMON /FILES/Z NTILIB, NTOLIB, NTPDcF, NTPID, NTPDAT, NTPLOT
1, NTOT AB, NTEVEC, NTTEMP

COMMON /PPULGM/

1 LENPP, PNAME, PMIN, PYAX, PLEN, VNAME, VMIN, VMAX

2 VLEN, FNAME(Z), FMIN, FMAX, FLEN, FTODP, TITLL(Z)

3, IOCUR, IPLTYP, IPLOT, IPRINT, [EJIT, NP, IVLIST, NOPP
4,y ICPP, NV, ISYM

Eo ENCPP, IBLOKS(1)

DIMENSIUN IDELCK(l)y, DJMMY{1), VLISTLI)
EQUIVALENCE {(UUMMY,LENPP), (IDBLUK,DUMMY(2))

SET LENGTH CF ID BLOCK

LENPP = LUCF(:ZNDPP) - LICF(LENPP:
SET NUMBER OF ENTRIES IN VARIABLE LIST
NV = N

SKIP IF VARIABLE LIST(S) PREVIOUSLY DEFINEW
IF (IVLIST .NE. 2) GI TO 20

VLIST IS IN CALLING SEQ. FIND MAX AND MIN
LIM = (NV=1)#INC + 1
B0 10 I=i,LIM,INC

IF (VMAX .LT. VLIST(I)
IF (VMIN GT. VLISTLI)
WRITE ID RECORD
WRITE(NTPID) LENPP,{IDBLOK{I), I=1,LLNPP)

VMAX
VMIN

VLISTI(ID)
VLISTI(I)

— -

IF (IVLIST .£Q. 2) WRITEINTPID) (VLIST(I),I=1,LIN,INC)
FLAGC ROUTINE SETID THAT THIS PP SET HAS BEEN COMPLETED
IDPP = 1H

RETURN

END

SUBROUTINE DTCON

DISPERSIUN TABLE CUNTROL

COMMON /BCDY/ 1BODY, 1PBODY, BODDEP, BODDIA, BUDLEN, BUDSPD
1, RBSEP2, RBSTR, RBLIM

COMMON /FILES/ NTILIBs NTOLIB,» NTPDEF, NTPID, NTPDAT, NTPLOT
1, NTDTAB, NTEVEC, NTTEMP

COMMON /GRIDys OBSDEP, NOBS, DOBS, OBSMAX, TABUBS(100), ITHOHS

1, Xo DXy XMIN, NX, ITHX, Y, DY, YMIN, NY, ITHY, MODEl, MODEN
2 IVAR, IPRDT, IPHDT(9), XPMAX, YPMAX, IPPPSD, IPREDG
3, ISPHAS
COMMON /OCEAN/ LIBSEAy MODES, NKy TaBK(100), NZT, OKRAT, DTDEP
1, TDEPMXy TDEP(400)y NFLAG, SOBV(400), OCNDEP, RKMAX
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£
24 SQN(400}, NKT, IPPVEC
c
COMMON /PPCGM/
1 LENPP, PNAMZ, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX
25 VLEN, FNAME(2), FVIN, FMAX, FLEN, FTODP, TITLE(2) ,
3, IGCUR, [PLTYP, IPLOT, IPRINT, i£DIT, NP, IVLIST, NOPP
4, 1CPP, NV, ISYM i
E, INCEP, IBLOKS(1)
o
COMMON /SUPER/ ISJPRy SJPTOP, SUPBIT, IPSUPR, SUSTR, sSUSEP.
1, SUPMID, SULIM, SJUPCIA, SUPLEN
C
CUMMUN /WAKE/ IWAKE, CHAKR, CWAKX, XWAKE, WAKRAD, XWNCM !
1, RESLVSy CWAKM
o
COMMON // RKy ITHK, ZT(400), LWAVEC, NZT1, NZT<, 271D
- 1, ZTNy 110P, IBUT, SQ<, TOP1l, TIPZ, TUP3, TUP4, TOPT, TOPS3
: 2y BCTL, BOTZ2, BOT3, BIT4, BOT7, BQT8, IEX, OI- (400)
3p NTRUT, 2y ZS, TEVAL(4C0). TDLOK(80), TPIBS(20)
4, TCPLBS(30), TCPSRCI30), TWI(80), TPSUPT(60), TPSUPRI(30)
5, TOLOK2(50)y EVEC(400,80), TEMP(400,5), I (400)
5, TRIMAT(400,3)y SUL400), SDL(400), SDL2(400), JL(%00), D(4N0)
’ W5 DU(«00)y CON(400), UMEG(400), BND(4GCG), IEVAL (400)
8, EV3PST(80), PSINZI(RO)
o seenaSUMMARY OF APPROACH®* #a &
c EACH ENTRY TG DTCUN GCVERATES A COMPLETE DISPERSION [A3LE (DT) !
C CN FILE NTDTAB. FOR EACH VALUE OF WAVENUMBER K, THE FILE HAS ¥
C A RECURD CCNTAINING Ky TEVAL(M),TDLDK(M), TPOBS(M) , TDPOBS(M), 1
C TOPSRCIM) s TWI(M), TSUPT(M), TSUPB(M),TOLDK2(M) WHERE INDEX ™ [S THE
c MODE NUMBER. THESE ARE EIGENVALUE LAM3DA=1/Zw#2, D (LAM3DA) /DK, |
C PSI(OBS ULEPTH), D(PSIV/LZIOBS DEFTH)y D(PSI)/DZ(SOURCE DEP), '
C PARTIAL wWAKE SOURCE TERM, PSI(TOP OF SUPER), PSI(BOTTOM OF SUP),
o D2 (LAMBDA)/DKZ WHERE PSI=t IGENVEC10R.
c CN THE FIRST CASE, THE EIGENVALUES MAY 3E EAD FROM & FILE )
C GENERATED AMD SAVED DJRING A PREVIOUS JUN. FIR SUBSEQUENT CASES, |
C THE INPUT PROCESSUR EXAMINES THE INPUT VARIABLES TO DEVERMINE i
o WHAT HAS BEEN CHANGED AND SETS FLAGS (PREFIXED BY THE L:TTERS
o ¥OD) INDICATING WHICH JF THE DT VAR TABLES WILL 3E AFFEZTED. TO
o MINIMIZE REDUNDANT COMPUTATIONS, BOTH THE DT AND A FILE WITH THE I
o COMPLETE SET OF EIGENVECTORS ARE AVAILABLE FRUM THE PREVINUS CASE. [ &
o
c
. CALL TIMER(2)
' c OT INITIALIZA) ION
' CALL DTINIT
c JPPVEC=-- 0=0FF, 1=PRT/PLT EIGENVECTIR WITH MJDE NUM’3R OF JPPVEC
JPPVEC = O
| IF (ITHOBS .EC. 1) JPPVEL = [PPVEC
; C SKIP 1F OPTION IS OFF
: IF [JPPVEC .EC. O) GI 1D 5
CALL SETIU(4HEVEC, O, 1HK, SFDEPTH, 20MHEiGENVECTOR )
IVLIST = 2
5 CONTINUE 3
C H
> LOOP FOR EACH VALUE OF WAVENUMBER K I
! DO 10 ITHK=1,NKT L
c COMPUTE EIGENVALUES LAMBOA (ALl SPECIFIED MODES)
CALL DTEVAL
c JUMP IF ROUTINE COULC NOT DO IT
- If (IERR .NE. O) GO TO 40
¥y c COMPUTF CORRESPUNDING EIGENVECTORS PSI )
. 1. CALL DTEVEC .
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c JUMP IF ROUTINE COULD NOT DO IT
IF (IERR JNE. O) GO TO 40

c D(LAMBDA) /DK
CALL DTUDER
c Owu2 (LAMBUA)/CKaw?2
CALL DYCER2
c JUMP IF 2ND DeRIV CGULD NOT BE FOUND
IF (IERR JNE. O) GO TJ 40
C P51 AND D(PSI)/CZ AT OBSERVATION DEPTH
CALL OTGRS
c D(PS1})/0Z AT SOURCE DEPTH
IF (IB0ODY .NE. 0) CALL DT1dIDY
c (PARTIAL) WAKE SOURCE TERM ( INCLUDES INTEGRAL)
IF (IWwAKE .NE., O CALL CTWAKXE
c PST AT TOP ANy BOTTOM JF SUPERSTRUCTURE
IF (IoUPR NE. 0) CALL DTSJUPR
c WRITE EIGENVECTOR IF CALLED FOR
IF (JPPVEC «NE. O) CALL WRTODAT({1yNZT,EVEC(NZTe JPPVZZ-NZT+i),414RK)
C SAVE DISPERSIUN TABLE, GENCRATE NEW OT LIBRARY IF OCCAN CHANGED
10 CALL DTWRIT
c
c WAIT FOR LAST SET JF EIGENVECTIRS TJ BE WRITTZN BEFORE JOUNTINUING
20 IF (UNIT,NTEVEC) 20,30,30,30
30 IF (JPPVEC «Nt. 0) CALL WRTIDINZT; ZT7y 1)
CALL TIMER(-2)
RETURN
c
c FATAL CRRUR IF EIGENVALUE/VECTOR RJUTINES BOM3ED EARLY IN DT
40 IF (ITHK ,LT. NKT/3) CALL ERRXIT
c {TRY TQO) MAKE CO WITH AS MUCK JF CT AS THERE IS
NKT = ITHK=-1
WRITE(£+50) NKT,TABK{NKCT)
S0 FORMAT(31H K TABLE TRUNCATED AT ENTRY NJ.,14,3H K=,E14.7)
GO 10 20
END
FUNCTION DTAVEN(DIA)
c COMPUTE AVERAGE By FREQ OVER CIAMETER=DIA CENTERED AT (¢S
c
COMMON /OCEAN/ LIBSEA, MOUES, NKy TABK(100), NIT, DKRAT, DTREP
1y TDEPMX, TDEP(400), NFLAG, SQ3V{(400), OINDEP, RKMAX
2 SQN(400), NKT, IPPVEC
c
COMMON // RK, ITHK, ZT(400)y, LWAVEC, NZT1l, NLTZ, ZTlUV
ly LTN, [T0P, IBOT, SOQK, TOPl, TIPZ2, TOUP3, TOP4, TOP7, TOP8B
2 8oO1 i, BOTZ2, BOYT3, BOT4, BOT7, BOT8, IERR, QIC (400)
3, NTROT, 24 ZSy TEVALL400)y TDLULK(8O0)y TPIBS(80)
4, TDPUBS(30)y TUPSRC(BO), TWI(B8O), TPSUPT(BO), TPSUPBI(EO)
5 TOLLKZ(BC), EVEC(400,8C), TEMP(400,5}, DC{400)
6 TRIMAT(400,3)y SD(400), SDL(40CO0), SDL2(400), PL(400), D(400)
Ty bU(400), CON(400)y OMEG{400)y BND(400), IEVAL(40C)
8, EV3PST(80), PSIN21(80)
c
c
C UPPER AND LOWER LIMITS
'. = IS - DbIAa 2,
U = IS + DIAN 2. l
c
S TRAPEZOICAL INTEGRATION OF v FROM ZL T2 Zu € )
AVE = 0, I8
i1 = ZL |

IF (ZL LT. 2T(1)) 211 = 2T(1)
DO 10 I=2,NZT
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IF (ZI1 .LT. ZT(I1)) GO TO 20

N AT LOWER LIMIT

BVI1 = SQRT(SQN(I-1))

BVI = SQRT(SQN(I))

I = BVI1 = BVIi + (BVI=-BVI1) / (ZT(I)=-2T(1-1)) & (ZI1l-ZT(I-1))
D0 30 J=1,NZT

BVI = SQRT(SCN(J))

IF (ZT(J) .GE. ZU) GO TO 40

AVE = AVE + 5#(BVI+BVIL)I#(ZT(J)=-211)
BvIl = BVI
. 30 211 = ZT(J)
3 . GO TO 50
c N AT UPPER LIMIT
. 40 BVI = BVILl + (BVI-BVIl) /7 (ZT(J)=211) = (Z2U-2I1)
| AVE = AVE + 5#(BvI+BVIL1)*(ZU-211)
. 50 DTAVEN = AVE/(ZU-=IL)
! RETURN
{ END
SUBROUT INE CTBODY
o COMPUTE DERIVATIVLC D(PSI)/DZ OF EIGENFUNCTION AT SOURCE DEIPTH
c
COMMON /CONTRL/ ICASE, ICKFLG(20), JDISP, JFFT, JPOT
1, NOCISP, NOGRID
EQUIVALENCE (MOCSEA, ICKFLG(1)), (MODUBS, ICKFLG(2))
| 1, (MODBOD; ICKFLG(3) )y (MOUWAK, ICKFLG(4)), (MODSUP,ICKFLG(5))
(W) )
| COMMON /OCEAN/ LIBSEA, MODES, NK, TABK(100), NZT, DKRAT, DTDEP
l, TDEPMX, TDEP(400), NFLAG, SQBV(400), OUCNDEP, RKMAX
l 2 SON(400)y NKT, IPPVEC
C |
COMMON // RK, ITHK, ZT(400)y, LWAVEC, NZT1l, NZIT2, ZT1D i
, 1, ZTN, ITOP, 1BOT, SQkK, TOPL, TOP2, TOP3, TOP4, TOP7, TOP8
2, BROT1l, BOTZ2, B8OT3, BOT4, BOT7, BOT8, IERR, QIC(400) L
3, NTRDT, Zy 1S, TEVAL(400), TOLDK(80), TPOLS(BO)
4, TCPOBS(80), TDPSRC(80), TWI(80), TPSUPT(80), TPSUPBI(ED) i
I 5, TOLCK2(80), EVEC(400,80)y TEMP(400,5), DC(4CO) |
-‘| 6 TRIMAT (400, 5), SD(400), SDL(400), SDL2(400), DL(400), D(400) E
- 7, DU(400), CON(400), OMEG(400), BND(400), IEVAL(400) !
| 8y EV3PST(80), PSINZ2I(E0) |
DI MENSION DUMMY(3),CDP( 3) |
C !
¢ :
c RETURN IF SAME AS PREVIJUS CASE
_ 1F (LIBSEA+MODSEA+MODBOD .EQ. O) RETURN
: c GET COEFFS FOR COMPUTING D(PSI)/DZ AT SJURCE DJEPTH
. c CN 1ST PASS OR IF OUTSIDE TCLINE
1F (IND JLE. 0) CALL OTPSIC(ZS, IND, DUMMY, CLDP)
i c COMPUTE D(PSI1)/DZ AT SJIURCE DEPTH
CALL DTPSI(TCPSRC, IND, CODP)
RETURN
i END
; SUBROUT INE DTDER
: o COMPUTE DERIVATIVE OF EIGENVALUE LAMBDA WRT K
c
b COMMON /CCNTRL/ ICASE, ICKFLG(20), JDISP, JFFT, JPOT
E | | (_ 1, NODISP, NOGRID
EQUIYVALENCE (MODSEA, ICKFLG(1)), (MODOBS,ICKFLG(2))
1y (MOCHBOC, ICKFLG(3)), (YODWAK,ICKF.G(4)), (MODSUP,ICKFLG(5))
s ¢ ' F
/5 COMMON /OCEAN/ L IBSEA, -MODES, NK, TABK(100), NZT, DKRAT, DTOEP
. 8l
i i
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TDEPMX, TDEP(400), NFLAG, SQBv(400), OCNDEP, RKMAX

1,
29 SQN(400), NKT, IPPVEC

COMMON // RK, ITHK, T(400), LWAVEC, NZT1ly NZTZ2, IT1D

1, ITN, ITQP, TROT, SGK, TOP1, TuP2, TUP3, TUP4, TOPT7, TOPS

2 80T1l, BOT2, BOV3, BDOT4, BOT7, BOT8, IER, QIC(400)

3, NTROT, iy ISy TEVAL(4CO)y TDLDK(80)y TP3JI3S5(E0)

b,y TDHPOBS(30), TDPSRC(80), TWI(80), TPSUPT(50), TPSUPB(ED)

59 TCLLK2(00), EVEC(400,80), TEMP(4C0,5), DC(4CC)

69 TRIMAT (400, 3), SD(400), SDL{400), SDL2(400), DL(400), D(400)
T DU (400), CUN(400)y OMEG(400), BND(4CO), IcVvAL(400)

8y EV3PST(80), PSINZI(8O)

10

10

RCTURN IF NG CHANGE FROM PREVIDUS CASE

IF (MUDSEA .EG. O <AND., LIBSEA .EJd. O) RETURN
D(LAMBDA)/CK WHERE LAMBNA=1/C»#2

PYLINZ2I=NORMALIZED INTEGRAL JF (PSIsN)«#2 TIMPUTED IN DTEVEC
DU 10 MOULE=1,MOCES

TDLDK(MODE) = Z.=*RK/PSIN2I(MODE)
RETURN
END
SUBROUTIN: DTCERZ
COMPUTE 2ND DERIVATIVE OF EIGENVALUc LAMBDA WRT K
COMMON 7 CUNTRL/ ICASE, ICKFLG(20), JDISP, JFFT, JPOT
1, NCOISP, NOGRIC
EQUIVALENCE (MODSEA, ICKFLG(1}), (MODIBS, ICKFLG(2))
1y (MOCRCC, ICKFLG(3)), (MOCWAK, ICKFLG(4)), (MODSUP,ICKFLG(5))
COMMON /CCEAN/ LIBSEA, MODES, NK, TaBK(10C), NZT, DKRAT, DTOEP
l, TDEPMX, TDEP(400), NFLAG, SQBV{(«400)y OCNDEP, RKMAX
2y SECN(400), NKT, IPPVEC
COMMCN // RK, ITHK, ZT{400)y LWAVEC, NZT1l, NZT2, IT1D
1, ITN, ITUP, [8OT, SQK, TOP1l, TJOP2, TOP3, TOP4, TOP7, TOP8
2y BGCTL1, ROT2, BOT3, BOT4, BOT7, BOT8, IERR, QIC(400)
3, NTROT, Zy 1S, TEVAL(400), TDLDX(&0), TPOBS(30)
4, TOPOBS(30), TOPSRC(BO), TWI(BO), TPSUPT(80), TPSUPBI(EO)
5y TDLDK2(80), EVEC(4CD,80), TEMP(400+5)y DC(40C0)
by TRIMAT(400,3)y SO(400), SOL(400), SDL2(400), OL(400), D(400)
Ty DU(400), CON(400), JIMEG(400), BND(400), IEVAL{400)
8, EV3PST(80)y PSINZI(BO)
RETURN IF NO CHANGE FROM PREVIDUS CASE JR [F JERIV WAS READ
FRCM D.T. LIERARY
IF (MODSEA .EQ. O0) RETURN
CALL TIMER(5)
IF (RK «NEe 0.) GO TO 20
TAKE LIMIT FCR K=0
PSIN2I IS NORMALIZED INTEGRAL OF (PSIeN)##2 COMPUTFD IN DTEVEC
00 10 MOLE=1,MODES '
TOLDK2(MODE) = 2./PSIN2I(MODE)
- GO TO 100
TWOK = RK + RK

20

TEMPT = RK®ZTN + TOPB®(1l.-R<#ZTN*70P8)
TEMPB = RK®Z/ LD + BOT8#(1.-RK«ZT10D*glT8)
LOOP FOR EACH MODE

00 90 MOLE=1,MODES

EVAL = TEVAL(MODE)
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50

70

OLDK = TDLOK{MODE)
SET UP TRI-DIAGONAL MATRIX FOR OMEGA=D(P SI ) /DK
FWA-1 OF EIGENVECTOR
11 = (MODE-1)#NLT
00 30 I=24N2T1
SAME MATRIX AS FOR PSI BUT SUBTRACT EIGENVALUE FROM DIAGCNAL
DL(I) = TRIMATLI)
D(I) = TRIMAT(I+NZY) - EVAL
DULI) = TRIMAT(I+NZT2)
CONLI) = (CLOK-TWOK/SQN(I) )= EVEC(IL+])
DU(NZT1) = 0.
pL(2) = 0.
ENFORCE BTUNDARY CONDITION IF TCLINE DJES NOT EXTEND TO SURFACE
(OR FLCOR). NOTE MATRIX ELEMENTS HAVE BEEN ADJUSTED AUTCMATICALLY
IF (ITOP «NE. 0) CON(NLT1) = CONINZTL)
+EVEC ! I14NZT)#DUINZTL) #TOP4# TEMPT
IF (1BOT .NE. O) CONC2) = CON(&) + EVEZ (I141)#dL(2)#30T4eTEMPB
NOTE MATRIX FOR OMZGA IS SINGULAR. TO REMOVE SINGULARITY,
REPLACE ONE CF THE CIFFERENCE EQUATIONS (SAY AT POINT 3)
WITH A NORMALIZATICN EQUATION. CHODSE OMEGA(3)=(D(PSI)/DK BY
FINITC DIFFERENCE). PRESET NORMALIZATIION FOR K=0
DPDK = 1.
PICK UP EFUNCTION AT POINT 3 (FROM TOP)
EV3 = EVEC(I14NZT-2)
IF (ITHK «Ng. 1) DPDC = { EV3-EV3PST(MIDE)) / (RK-TABK(I T4K-1))
SAVE EFUNCTION FOR USE AT NEXT K
EV3PST (MOCE) = EV3
DL(NZY-2) = O.
C(NZT=-2) = 1.
DUINZT=2) = O.
CON(NZT-2) = CPCK

SOLVE SYSTEM CF EQUATIINS FIR OMEGA

CALL TRID(DL(2), D(2)y DUL2), CON{2)y, OMEG(2)y NZT-2, IERR)
IF (IERR ,EC. 0) GO TO 50

WRITE(5,40) MODE, ITHK,RK

FORMAT (33H MATRIX FOR D(PSIN/DX IS SINGULAR ,21104E16.8)
GO 70 100

SET END PCINTS OF OMEGA FROM BOUNDARY CINDITIONS
CMEG(NZT) = 0.

IF (ITOP .NE. O) OMEG(NZT) = TOP&4 » (TIP2#0OMESINZTL)
1 +TOP1'0WEG(NZT-Z)-TEMPT!EVEC(ll*NlT))
CMEG(1) = 0.

IF (1BOT NE. O) OMEG(1) = BOT4 » (BOT2=0OMEG(2)
i +BIT1#OMEG( 2)-TEUPBREVEC(11¢1))

POMI=INTEGRAL(PS I#0OMEGA)- POMN I=INTEGRAL (P SI=0MEGA® SON)
POMI = 0.

POMNI = 0.

SKIP IF TCLINE EXTENDS TU SJURFACE

IF (ITOP .EG. O0) GO TO 60

INTEGRAL (PSI®*OMEGA) FROM ZT(NZT) TO O.

TMP = ZTNeEVEC(IL1+NZT)
POMI=(((0MEG(NZT)/TMP-TOPB)'RK-.5/ZTN)'TOPB—.S)!TMPGHZI(RK!ZTN)
SKIP IF TCLINE EXTENCS TO FLOOR

IF (IBOT .£Q. O0) GO 7O 70

INTEGRAL(PSI®#OMEGA) FRIM -OCNDEP TO Z7(l1)

TMP = ZT1D*EVEC(I1+1)

POMI = POMI + (((OMEG(1)/TMP-BOTB)e*RK -«5/1T1D)1#BOT3 +.5)
1 «TMP##2/(RK#ZT1D)

QUADRATIC INTEGRAT [ON FROM LT(1) TO 2ZTINZT)

DO 80 I=1,N2T

8
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CPOM QIC{TI)#EVEC(IL+T1)*OMEGLT)

POM] POM]I + QPOM

POMNI = POMNI + QPOM#SON(T)

SECOND DERIV CF LAMBDA wWRT X

TOLOKZ{MOCE) = ((1.~DLDC#POMNI)/RK +2.#P0MI) *» JLDK
100 CALL TIMER(-5)

RCTURN
END
SUBROUTINC CTEVAL
o GF NERATE cIGENVALUES
o
CUMMON /CCNTRL/ ICASE, ICKFLG{20), JDISP, JFFT, JPOT
1y NODISP, NOGRIC
EWUIVALENCE (MODSEZA, ICKFLG(1)), (MODOHBS, ICKFLG(2))
ks (MOOBOD, ICKFLG{3) )y (MIUWAK, ICKFLG (%)), (MODSUP,ICKFLSG(5))
o
i COMMON /FILES/ NTILIB, NTOL!R, NTPDEF, NTPID, NTPOAT, NTPLOT
14 NTDTAB, NTEVEC, NTTCMP
.
COMMON /OCEAN/ LIBSEA, MODZS, NK, TABK{10C), NZT, DKRAT, DTDEP
1y TUEPMX, TCEP(400), NFLAG, SQABV(400), OCNOEP, RKMAX
2, SQN(400), NKT, IPPVEC
o
i COMMON // RK, ITHK, 2T(400), LWAVEC, NZT1l, N2T2, ZT1D
ly TN, ITUP, 180T, SQK, TOPl, TJIP2, 0P3, TOP4, TOP7, TOP8
2; BOTLl, BUT2, BCT3, BOT4, BOT7, BOTB, IERR, QIZ(400)
_ 3, NTRDT, Zs 25y TEVALL40O), TOLOK(B0O), TPI3S(B0O)
J 4, TOPCRS(30), TDPSRC(80), TwltB0), TPSUPT(8O), TPSUPR(30)
A 5, TOLOK2(s0), EVECL&00,80), TEMP(400,5), JL14L0)
2 6, TRIMAT(400,3), SD(&40D0), SOLI400), SOL2(4CO), DL(400), D(400)
' T4 DUl&400), CONI400), OMEGI 400}, BYI(400), IEVAL(&OC)
8y EV3IPSTI(B0), PSIN2ILEBO)
, C
| o
; CALL TIMER(3)
i 1ERR = O
\ o SKIP IF OCEAN HAS BEEN CHANGED FROM PREVIJUS CASE
. IF (MODSEA .NE., O JOR. LIBSEA .NE. 0) GO TU 20
(o NO CHANGE. READ ALL DISPERSION TABLE JATA (INJLUDINS
c ETGENVALUES) PERTAINING TO THIS VALUE OF K
IF (ITHK .GT. 1) GO TD 3
REWIND NTROT
READ(NTRDT) MOODEST
3 READ{NTRDT) RKy(TEVAL{M)sTCLCK(M), TPOBS(M),TOPOBS(M),TOPSRC(M),
1 TWI(M), TPSJPT(M), TPSUPR(4),TDLDK2(M), M=1,MOJEST)
IF (EOF,N7RDT) 5,10
5 1ERR = .
10 TABK(ITHK) = RK
GO TO 190
C
c COMPUTE EIGENVALUES. 5<IP IF NOT FIRST PASS
20 IF (ITHK o NE. 1) GO TO €O
/ . c LOOP THROUGH POINTS IN TCLINE TABLE. NZT2=FWA-1 OF UPPER CIAGCNAL
: 00 30 1=2,NIT1
R . 032 = 2T(1+1) = Z7(I)
8 D31 = 2T(I+1) - ZT(I-1)
021 = 2T(I) - 2T(I-1)
C SET UP PARAMETER USED IN COMPUTING MATRIX DIAGONAL
. DC(I1) = 2./(0328D21)
. C LOWER AND UPPER DIAGCUNALS OF THE TRI-DIAGONAL MATRIX
8 | TRIMAT(I) = =2, / (D31#D21#SON(I)]) .
L 30 TRIMAT(I+NZT2) = =-2. / (D31#D32eSQN(1))
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SKIP IF TOP OF TCLINE IS AT SURFACE

IF (ITOP .EC. 0) GO TO 40

LOWER DIAGONAL ELEMENT NZT-1 WILL VARY WITH K. SAVE CURPCNT VALUC

OLSAV = TRIMAT(NZT1)

NOTE THAT HERE D32 = ZT(NZT)-ZTINZT-1)y, D31=2TINZT)-ZTINIT=2),
D21=4T(NZT-1)=2T(NZT-2)

TOFL = D32/(D31+D21)

TCP2 = -D31/(032«D21)

SKIP IF BOTTOM OF TCLINE IS AT FLOOR

IF (IBOT .€Q. O0) GO TO 50

UPPER DIAG ELEMENT (2) AILL VARY WITH K. SAVE ZURRENT VALUE

DUSAV = TRIMAT(NZT2+2)

BOTL = =(2T(2)-ZT{1)) /7 WLZT(3)=2T(4)) «(2T(3)=2T{2)))

BOT2 = {ZT(3)-ZT(1)) /7 (LZT(3)=-2T(2)) #{ZT(2)-LT(L)))

COMPUTATIONS FOR EACH VALUE OF K

RK = TABK({ITHK)

SQK = RKu##2

GENERATE DIAGCNAL ELEMENTS JF THE TRI-DIAGONAL MATRIX
D0 60 [I=c4N2T1

TRIMATLI4NZT) = (SQK+4DC(I)) /7 SONI(TI)

SKIP IF TCLINC EXTENDS TU SJRFACE

IF (ITOP .EQ. O) GO YO 90

IF (RK .NE. O0.) GO TO 70

TAKE LIMIT FOR K=0

TOP4 = 1./(TCPL4TOP2+1./1TN)

G0 TO 80

TOPT = EXP(2.#RK&ZTN)

COTH(RK#ZTN)

TOP8 = (TGPT7+1.) /7 (TOPT-1i.)

TOP4 = 1./ (RKaTOPB+TOP1+4TUP2)

RESET NEXT-TC-LAST ELEMENTS OF DIAGONAL AND LUWER DIAGONAL
TRIMAT(NZT2-1) = TRIMATINZT2=1) + TOP4»TOP2# TRIMAT(NZT2¢NZT1)
TRIMAT(N2ZT1) = DLSAV + TOP4#TOP1#TRIMAT{NZT24NZT1)

SKIP IF TCLINE EXTENDS TO FLOOR
IF (IBOT .EQ. O) GO TJ 120

IF (RK «NE. 0.) GO TO 100

TAKE LIMIT FOR K=0

80T4 = 1.,/(BOT1+80T2+1./2T71D)

60 10 110

BCTT = EXP(-2.#RK*ZT1D)

BOT8 = (1.+4B80T7) / (1.-80T7)
BOT4 = 1./ (RKaBOT3+R0T 1+8072)

RESET ELEMENTS OF DIAGINAL AND UPPER DIAGONAL
TRIMAT (NZT #2) = TRIMAT(NZT+2) + BDT4#BIT2¢TRIMAT(2)
TRIMAT(NZT2+42) = DUSAV + BOT4#BOT1#TRIMAT(2)

SYMMETRIZE THE MATRIX

CALL FIGI{NZT, NZ71-2, TRIMAT{2), SDy SDL, SDLZ2, IERR)
1F (IERR .EFQ. 0) GO TJ 140

WRITE(649130) [ERRy ITHK,y RK

FORMAT (29H ERROR IN SYMMETRIZING MATRIXy21104E16.8)
GO TO 190

SKIP IF EIGENVALUES MJST BE COMPUTED

IF (MUDSEA .NE. O) GO TO 170

READ DISPERSION TABLC LIBKARY FILE

READ(NTDLIB) (TEVAL{M), IEVAL(M),TDLDK2(M), M=1,MODES)
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IF (EOF,NTDLIB) 150,160
150 IERR = 1

3 GO T0 190
C SPLIT MATRIX INTO SUB-MATRICES IF OFF-DIAGONAL ELEMFNTS
c ARE NEGLIGIBLE (RFOUIRED BY TINVIT, NURMALLY OUNE BY RATQR)
c PMACHE IS A MACHINE DE?ENDENT PARAMETER (=MAZHEP [N RATIR)

160 PMACHE = [ .##(-47)
SobLe(l) = 0.
LIM = NZIT - 2
DO 155 I=2,LIM
165 IF (ABS(SOL(I)) LE. PUMACHE®(ABS(SD(OINI+AESISI(I=-1))))

1 soL2(I) = 0.
GO TU 190
c
c COMPUTE THE LOWEST EIGENVALJES
170 EPSL = 0. i
IDEF = 1
CALL RATOR(NZ1-2, EPS1, SD, SDL, SDL<, MODES, TEVAL, IEVAL,
1 ENDy JTRUE., IDEF, IERR)
IF (IERR .EC. 0) GC TO 190
WRITE(64160) 1ERR, ITHK,RK
180 FORMAT(31H ERROR IN CIMPUTING EIGENVALUES.21i0,E16,8)
: 190 CALL TIMER(-3)
& RETURN A
ENU P
SUBROUTINL CTEVEC '
c GENERATE EIGENVECTURS
c
COMMON /CONTRL/ ICASE, ICKFLG(2C)y JDISP, JFFT, JPOY 4
1, NODISP, NOGRID 1
EQUIVALENCE (MODSEA, ICKFLG(1)), (MODOBS, ICKFLG(2)) i
Y (MODBCC, ICKFLG(3) )y, (MOCWAK, ICKF_Gl4)), (MODSUP,IZKFLG(5)) ’
c
I COMMON /FILES/ NTILIBy NTOLI3, NVYPDEF, NTPID, NTPDAT, NTPLOY :
1, NTOT Ak, NTEVEC, NTTEMP ‘
c
COMMON /OCEAN/ LIBSEA: MODES, NK, TABK(100), NZT, DKRAT, DTUEP 1
1, TDEPMX, TDEP(400), NFLAG, SOBV(400), OLNDEP, RKMAX :
- 2, SQN(«00), NKT, IPPVEC
c
COMMON // RKy ITHK, ZT(400), LWAVEC, NZT1, NZT2, ZT1D F
ly ZTN, ITUP, 30T, SQK, TOP1, TIPZ, TOP3, TJIP4, TOPT, TOP8 |
2 BOT1, BOT2, BOT3, BOT4, BOT7, BCT8, IERR, QIC (4C0)
3, NTRCT, Zy 25. TEVAL(400), TDLUK(80), TPIBS(30} ¥
4, TOPOBS(30), TDPSRC(80), TWI(80), TPSUPT(80), TPSUPB(80) ;
5, TOLLKZ2(80), EVEC(400,80), TEMP(400,5), J(400) '_
6y TRIMAT (400,3), SD(400), SDL(400), SDL2(%00), DL(400), D(400) |
79 DU(4C0), CON(400), OMEG(400), BND(400), IEVAL(400)
' 8y EV3PST(30), PSIN2I(EO)
| c
c r
CALL TIMER(4) .
c JUMP IF OCEAN HAS BEEN CHANGED FROM PRLVIOUS CASE
IF (MODSEA .NE. O .DR. LIBSEA .NE. 0) GO TJ 50
c NO CHANGE. READ ALL EIGENVECTORS FIR THIS K
BUFFER IN(NTEVEC,1) (EVEC(1),EVECILWAVEC)) -
' c WAIT FOR READ TO BE COMPLETED
, 10 IF (UNIT,NTEVEC) 10y220420,20 |
20 WRETE(6,30) ITHK,MODES,NZT
30 FORMAT(25H ECF REACING EIGENVECTORS,3110) '
CALL ERRXIT
c I
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COMPUTE EIGENVECTORS. SKIP IF NOT FIRST PASS

IF (ITHK .NE. 1) GO TD 70

SET UP COEFFICIENTS TJ QUADRATICLY INTEGRATE FUNC TI ONS
SPECIFIED AT POINTS ZT(1I)

cICc(1) = 0.

INTEGRATE PARABOLA FITTED TJ POINTS 1-2-3, 3-4=5y 5-6=Teee
LOOP FOR EACH PARABOLA

DU 60 1=2,NIT1,2

IT(I+1) = Z1(D)

IT(I+1) - ZT(I-1)

2T - ril-1)

CICctI-1) QIC(I-1) + (1.-.5#D32/D21)+D31/3.

CIctn C3l##3 / (6.2022¢D21)

CIC(I+1) (1.-.5#C21/032)%D31/3.

SKIP IF NZT IS 0ODD .

IF (2#(NZT/2) .NE. NZT) GO TO 70

SET UP COEFFS TO INTEGRATE FROM ZT{NZT-1) TO ZTINZIT)
CICINZT=-2) = QIC(NZT=2) =~ D32##3/(6.#D31¢021)
QICINZT1) = QICINLTL) + (3.4D32/D21)#D32/6.

CIC NIZT) = (2.4D21/031)#D32/6.

Qo

[*Y)

—
wouon

COMPUTE EIGENVECTORS FOR THIS K.

WAIT UNTIL FINISHED WRITING OLD SET JF EVECTORS

IF (UNIT,NTEVEC) 70,80,80, 80

EIGENVECTORS CURRESPONDING TO SYMMETRIC MATRIX

CALL TINVIT(NZT, NZT=2, SD, SDL, SDL2, MODES, TCVAL, IEVAL,
EVEC(2)y IERR, TEMP(1, 1)y TEMPU192),TEMP(1+3) »TEMP (L 94)

2 TEMP(1+5))

90

100

110

120

130
140

150

IF (IERR .EQ. 0) GO TJ 100

WRITE(6,90) TERRy ITHKyRK

FORMAT (32H ERROR IN CIMPUTING EIGENVECTIRS,21104E16.8)

G0 10O 220

TRANSFORM EIGENVECTORS BACK TO NON=-SYMMETRIC MATRIX SYSTEM
CALL BAKVEC(NZT, N2T-2, TRIMAT(2), SDL, MODES, EVECZ (2),y ILRR)
IF (IERR .EQ. 0) GO TJ 120

WRITE(6,110) TERR, ITHK,RK

FORMAT (60OH ERROR IN BACK TRANSFORMING EIGENVECTORS,y2110+E16.8)
GO0 10 220

SKIP IF TOP OF TCLINE IS AT SURFACE

IF (ITOP .EQ. 0) GO TJ 140

PARAMETER USEC TO INTEGRATE FROM ZT(NZT) TO SURFACE

IF (RK .NE. 0.) GO 7D 130

TAKE LIMIT FOR K=0

TOP3 = =-1ITN/3.

GO TO 140

TOP7,8 COMPUTED IN DTEVAL. TOPT7=EXP(Z2.#Ke ZTN)
TOP8=COTH(RK*ZTN)

TCP3 = 2.#ZTNsTOP7/(TOP7-1.)#=2 - .5#TJIP8/RK

SKIP IF BCTTOM OF TCLINE IS AT FLOOR

IF (1BOT .EQ. 0) GO TJ 160

PARAMETER USED TO INTEGRATE FROM FLUOR TO ZT({1)

IF (RK .NE. 0.) GO T3 150

TAKE LIMIT FOR K=0

BOT3 = ZT10D/3.

GO TO le0

BOT7,8 COMPUTED IN CTEVAL. BOT7=EXP(=-2.#RK#1T1D)

BOTE=COTH(RK#ZT1D)
BOT3 = =-2.#lTLDeBOTT/(1.-30TT)es2 + « 5#BOT8/RK

NORMALIZE EACh EIGENVECTOR. [11=FWA OF EVECTOR,» IE=LWA
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160

170

180

199

200
210

220

It =0

DC 210 MODE=i,sMODES

11 = IE +1

IE = TE + NZIT

P21 S NORMALIZATION INTEGRAL FOR CURKENT EIGENVECTOR
P21 = 0.

EVEC({IE) = 0.

SKIP IF TCLINE EXTENDS TO SURFACE

IF (ITOP .EQ. 0) &C TD 170

ENFORCE BUUNDARY CONDITION AT TOP OF TCLINE. TOPl,2.4
ARE SET IN DTEVAL

EVEC(IE) = TOP4« (TOP1#EVEC(IE-Z)+TOPZe#EVEC (IE-1))
INTEGRAL FROM ZT(NZT) TO O,

P21 = TOP3#EVEC(IE)#x2

EVEC(I1) = 0.

SKIP IF TCLINc EXTENDS TO FLOOR

IF (130T .EQ. 0) GO TO 180

ENFGRCE BCUNOARY CONCITION AT BOTTOM OF TCLINE. BOT1,244 ARE
SET IN OTEVAL

EVECII1) = BOT4+ (BOT1#EVEC(I11+42)+BITzeEVLC(IL+1))

ADD IN INTEGRAL FROM -OCNDEP TO ZT(1)

F21 = P21 + BOT3#EVEC(I1)#»2

QUADRAT 7C INTCGRATICN OF EVECTOR##2 FRIOM ZT(1) TO ZT(NZT)
INTEGRAYE (EVECTOR=N)##2 AT SAME TIME

PN2T = O.

J= 1 '

CO 190 I=11,1E

QPZ = QIC(J)#EVECI ) wng

P21 = P21 + CP2

PN2T = PNZI + QP2*SQN(J)

4 = Jtd

NORMALIZE ANC SAVE INTEGRAL (PSI#N)weZ2

PSIN2I(MUCE) = PNcI/P2I

NORMALLTZE BY MULTIPLYING EVECTOR BY ENIRM

ENORM = 1./SQRT(PZI)

ATTACH SIGN CF 1ST NON=ZERO ELFEMENT OF EIGENVECTOR TO
NORMALIZATION CONSTANT TO FENSURE ALL EIGENVECTUR> FOR A GIVEN
NODE HAVE THE SAME PARITY

ENORM = SIGN{ENCRM,EVEC(IE))

1¢ (EVEC(IE) .EQ. 7.) ENORM = SIGN{ENORM,EVEC(IE-1))
00 THE NORMALIZATION

Du 200 I=11,IE

EVEC(I) = ENORM#EVEC(I)

CONTINUE

START WRITING THE EIGENVECTIRS AND PRUOCEED WITH COMPUTATIONS
BUFFER QUTINTEVEC,1) (EVEC{1),EVECILWAVEC))

CALL TIMER(=4)

RETURN

END

SUBROUT INE CTINIT

INITIALIZATION FOR D.T. COMPUTATIONS

COMMDN /EQDY/ 1BODY, IPBODY, BODDEP, BIDDIA, BODLEN, BODSPD

1y R8BS P2, RBSTR, RBLIM

COVMMON /CONTRL/ ICASE, ICKFLG(2C)y JDIS?y JFFT, JPOT

1, NODISP, NOGRID
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EQUIVALENCE (MODSEA, ICKFLG{1)), (MODOBSy ICKFLG(2))
1y {MDDBOD, ICK “LG(3) ), {(MODWAK, ICKFLG(4)), (MODSUP ,ICKFLG (5))

COMMON /FJLES/ NTILIBy, NTDLIB, NTPDEF, NTPID, NTPLAT, NTPLOT
1, NTLCT AR, NTEVEC, NTTEMP

COMMON /GRIC/ UOBSDEP, NIBS, DOBS, J3SMAX, TABJ3S(100), 1T408S

1y X, OX, XMIN, NX, ITHX, Y, DY, YMIN, NY, [THY, MODEl, MODEN
2y IVAR, IPRDT, IPPDT(9), XPMAX, YPMAX, IPPPSDy IPREDG

3 ISPHAS

CUMMON /OCEAN/ LIBSEA, MODES, NK, TABK(100), NIT, DFRAT, DTDEP
1, TDEFMX, TDEP(400), NFLAG, SQBV(400), OCNDEP, RVMAX

29 SQN(400), NKT, I2PVEC

COMMON // KK, ITHK, 271400), LWAVEC, NZT1l, N2T2, Z71D

1, LTN, ITGP, IBOT, SQk, TOPl, TOP2, TOP3, TDP4, TOPT, TOP3
2y BOT1, BUT2, BOT3, BOT4, BOT7, BOT8, ILRR, QIC(~00)

3 NTRDT, Zy 25, TEVAL{4CO), TDLDK(BO), Tr33s(80)

4y TOPCRBS (80), TDPSRC(80), TWI(80), TPSUPTI80), TPSUPB(80)

S TCLOK2(80), EVEC(400,80), TEMP{400,45), DC(4CO)

6y TRIMAT(400,5), SD(400js SDL(%00), SDL2(4C0), DL(400), D(402)
T DU(400}), CON(400), JDMEG(400), BND(400), IEVAL(400)

B EV3PST(80), PSINZI(EO)

FLI? LOGICAL TAPE NUMBES--NTRDT=FILE F74 WHITH TO ReAD DT FROM
PREVIUUS CASE, NTDTAB=FILE ON WHICH TO WRITE NEW DT,

NTTEMP=TEMP STORAGE (NOT USEC B8Y CT MODULE)

NTRDT = NTDTAB

NTDT AB NTT cMP

NTTEMP NTRCT ¢

EIGENVECTOR FILE HAS PARALLEL I/0. BE SURE 1TS READY
If {(UNIT,NTEVEC) 10,420,20,20

REWIND NTEVEC

If {UNIT,NTEVEC) 30,40,40,40

SKIP IF OCEAN CATA WAS INPUT

IF (MODSEA .NE. O) GD TO 70

DT LIBRARY FILE IS USED ONLY ON 1ST PASS DF 15T CASE
{AFTER THAT, DT SAVER FILE IS USED)

IF (ICASE .NE. 1 .OR. [ITHIBS .GT. 1) GO TD 80
VERY iST PASS. SKIP IF USING DT L IBRARY

If (LIBSEA «NE. O) GD TO €0

WRITE(6,50)

FORMAT (24H NO OCEAN DATA SPECIFIED]

CALL ERRXIT

READ 1ST RECORD OF CT L IBRARY

60 REWIND NTODLIB

READ{NTCLIB) NKT,{(TABK(I)yI= loVKT),YlT,(TDEP(I)91=1pNZT)
) (SAN(I)y1=1,NZT), OCNDEP,MODES

GO TO 90

SET UP K LIST AND TCLINE TABLE

70 CALL DTSETK

CALL DTSETN

START NEwW DT L IBRARY

REWIND NTDLIB

WRITE(NTDLIB) NKT,(TABK(I)y1=1yNKT)yNZTy(TDEP(I)  1=1,NZT)
1, (SQN{1)yI=1,NZT), OCNDEP,MODES

80 LIBSEA = O
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CONVERT INCREASING TCLINE DEPYHS TO INCREASING Z COORDINATE
DO 100 I=1,N2T
ZT(1) = -TDEPINZIT-1+1)

ASSORTED WAIDELY USED VARIABLES
NZT1 = NZT-1

NET2 = NITHNZT

C LWwAa OF LAST EIGENvtCTOR

LWAVEC = NZT«MODES

110 = ZT(1) + OCNDEP

ITN = IT(NZT)

7 = -OBSDEP
IS = -BODDEP
o SET FLAG ITOP=0 IF TOP OF TCLINE IS AT SURFACE
y ITCP = 0O
t IF (ABSIiZTN/ZT(1)) .GT. 1.E-10) ITUP =1
C SET FLAG I8B01=0 IF BOTTOM OF TCLINE IS AT ODCEAN FLIOR
! IBOT = O
! IF (ABS(ZVLIC/ZT(1)) GT. 1.E-10) IBOT =1
- RETURN
END
' SUBROUT INE CTUBS
| o COMPJTE ANC STORE EIGENFUNCTION AND ITS DERIVATIVE AT 0BS DEPTH
o
| COMMON /CONTRL/ ICASE, ICKFLG(20), JDISP, JFFT, JPOT
, 1, NCDISP, NOGKIC
EQUIVALENCE (MOCSEA, ICCFLG(Y1))y (MODOBS,ICKFL3(2))
' - (MOUBGC, ICKFLG(3) ), (MODWAK, ICKFLG(4)), (MODSUP,ICKFLG(5))
c .
CUMMON /OCEAN/ LIBSEA, MUDES, NK, TABK(10C), NZT. DKRAT, DTDEP
| I TCEPMX, TCEP(400), NFLAG, SQBV(400), OCNDEP, RKMAX
25 SCN(400), NKT, IPPVEC
o
COMMON // RK, ITHK, ZT(400), LWAVEC, NZT1l, NZT2, ZT1D
l, TN, ITOP, IBOT, SQ%, TOP1l, TIPZ2y TUP3, I10P4, TO0P7, TOPS
' 2, BST1, BOT2, BOT3, BOT4, BOTT, BOT8, IERR, QIZ (40C)
1 3, NTRUT, Z, 2S, TEVAL(400), TDLOK(80), TPO3S(80)
4, TDPCBS(40), TOPSRC(80), TWI(&O0), TPSUPT(80), TPSUPB(30)
l 5, TCLCK2(s0)y EVEC(400,80), TEMP(40045), JC(4CO)
, 64 TRIMAT(400,3), SD(400), SDL(400), SDL2(400', DI (400}, D(400)
Ty DU(400), CON(400), OMEG(4CO), BND(400), I[EVAL(400)
i 8,y EV3PST(80), PSIN2I(80)
DIMENSICN CP(3),CDP(3)
l C
C
C RETURN IF SAME AS PREVIOUS CASE
« IF (LIRSEA+MCCSEA+MODOBS .Ed. 0) RETURN
| c GET COEFFS FUR COMPUTING PSI AND D(PSI)/DZ AT UBSERVATION DEPTH
! c ON IST PASS OR IF Z IS JUTSIDE TCLINE
1 IF (ITHK .EQ. 1) IND = O
| '€ (IND +LE. O) CALL DTPSIC(Z, INDy CP, CDP)
o ;ENERATE PS1 FOR EACH MODE
CALL DTPSI(TPOBS, IND, CP)
o GENERATE C(PSI)/DZ FOR EACH MODE
CALL DTPSI(TCPOBS, IND, CDP)
RETURN
END .
SUBROUT I'NE CTPSI(PSI, IND, COEF) A
c GENERATH EIGENFUNCTION (OR ITS DERIVATIVE) -
o
COMMON /OCEAN/ LIBSEA, MODES, NK, TABK(100), NZT, DKRAT, DTDEP
L5 TDEPMX, TDEP(400), NFLAGy SQBV(400), OCNDEP, RKMAX
90
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SQN(400), NKT, IPPVEC

COMMON 7/ RKy ITHK, ZT(400), LWAVEC, NZT1l, NZTZ, ZTI1D
ZTN, 1TOP, I1BOT, SQK, TGPl, TOP2, TOP3, TOP4, ToP7, TOP8

gOT1l, BUT2, BOT3, BOT4, BOT7,

BOT8, IERR, QIC (400)

NTROT, Zy Z5y TEVAL{4%0), TDLOK(80), TPOBS(8O)

TOPUBS(80), TDPSCI(EO), TWI(BO), TPSUPT(8O), TPSUPB(8O)
TOLOK2(30), EVEC(400,80), TEMP(400,5), DC(400)
TRIMAT(400,3), SD(400), SDL(400), SDL2(400), DL{400), D(400)

DU(400), CON(400), OMEG(400),
EVZPST(80), PSINZU(BO)

DIMENSION CCEF(3), PSI(1)

BND( 4C0), I[EVAL (400!

PRESET TO PICK UP LAST ELEMENT OF EVECTIR

J

NZT

JUMP IF DESIRED DEPTH IS BELOW,ABOVE, INSIDE TILINE
IF (IND) 10,20,40

BELOW TCLINE.
Jd =1

LOOP FOR EACH EVECTOR

00 30

MOCE=1, MODES

ANALYTIC EXPRESSION
PST(MODE) = COEF#EVEC(J)

J

INSIDE TCLINE.
IND '

J

J + NZT
RETURN

DU 50 MODE=1,MODES
QUADRATIC INTERPOLATION
PST{MODE) = COEF(1)#EVEC(J-1)+ COEF(2)eEVEC(J)+ COEF(3)sEVEC(J+l)

J

J + NZT

SET TO PICK JP 1ST ELEMENT OF EVECTIR

LOOP FOR EACFH EVECTOR

RETURN

END

SUBROUTINE DTPSICIZCES, INCy CPy CDP)

GENERATE COEFFICIENTS FOR DETERMINING EFUNCTION AND DERIV AT

(COMMON /OCEAN/ LIBSEA, MODES, NK, TABK{100), NZT, DKRAT, DTDEP
TDEPMX, TDEP(400), NFLAG, SQBV(400), OCNDEP, RKMAX

ly
2y

COMMON // RK, ITHK, ZT(400), LWAVEC,

l,
29
3,
&,
5e
6y
Ty
8y

SQN(400), NKT, IPPVEC

NZT1l, N2TZ, 2T1D

TN, ITOP, IBOT, SOK, TOP1l, TOP2, TOP3, TOP4, TO0P7, TOPB

80OT1, BOT2, BOT3, BOT4, BOT7,

BOT8, IERR, QI (400)

NTRDT, Z, LS, TEVAL(4CO), TDLOK(80), TPOBS(8O)

TOPOBS(80), TOPSRC(80), TWI(80), TPSUPT(BO), TPSUPB(BO)
TDLOK2(80), EVEC(400,80), TEMP(40045), DC(4CO)
TRIMAT(400,3), SD(400), SDL(400), SDL2(400), DL(400), D{400)

DU (400), CON(400), OMEG(400),
EV3PST(80), PSIN2IIBO)

POSITION ZDES -
DIMENSION CP(3), CDP(3)

BND(400), [EVAL (400)

SKIP IF DESIRED POINT IS BELOW TOP OF TCLINE
IF (ZDES .LEe. ZTN) GO TO 20 ]
PRCTECT FROM LOW ORDER BITS IF TCLINE GIES TO SURFACE
IF (ITOP .EQs O) GO TO 20

SET FLAG SHOWING ABOVE TCL INE
IND = 0 .
IF (RK <NE. O.) GO TO.10

9
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CP = ZDES/ZITN

CDP = 1./LTN

60 TO 70 b
TMP = EXP(RK#{ZTN-ZCES)) / (EXP(2.#K#ZTN)-1,)

TMPl = EXP{c.®#RK#ZDES)

c CP = SINH(RK#ZDES)/SINH{RK=*ZTN)
CP = TMP#(TMP1-1.)
) C COP = RK*CUSH{RK#ZIDES)/SINH{RK®ZTN)
COP = RK#TMPa({iMP +1,)
G0 TO 70
C
C SKIP IF DESIRcC POINT IS ABIVE BOTT2M JF TCLINE

20 IF (ZDES .GE. ZT(1)) GOD TO 40
IF (IROT .EC. O) GO TOD 40

C SET FLAG SHOWING BELOWN TCLINE
IND = -1
IF (RK oNE. 0.) GO TO 30
CP = (ZLCES+UCNDEP)I/ZITILD
E CDP = 1./2710
GO TO 70

30 TMP = EXP{RK#(ZDES-ZTI(1))) / (l.-EXP(-2.#RK#2T1D))
TMP1l = EXP(-2.=RK#(2ZDES+OCNDEP))
i C CP = SINH(RK®*{ZDES+OCNDEP )) / SINH(RK#ZT1D)
CP = TMP#(1.-1MP1)
c COP = RK#CUSH(RK#{ZDES+OCNDEP)) ~ TINH(RK#ZT1D)
CDP = RK#TMPx{]1.4TMP])
G0 T0 70
{
|

ZOES IS WITHIN THE TCLINE
INCOMING VALUE OF IND IS LOWNER LIMIT TO SEARCH FUR I, '
“YHERE 2T(I-1) .LE. ZDES .LE. ZT(I)

40 LIM = MAXO(3,IND)
b0 50 I=LIM,NZT1

50 IF {ZDES .LE. ZT(1)) GO TO 60
I = NZT1

c ADJUST I SO THAT ZT(I) IS CLOSEST TABLE POINT TO ZDES |
60 IF (ZDES-ZT(I-1) .iT, 2ZT(I1)-2ZDES) I = [-1

. C SAVE POSITICN IN TABLE. NOTE IND .GT. O IMPLIES WITHIN TCLINE

3 IND 1

; CeL IDES - ZT(I-1)

DELZ2 = 2.#DEL

032 IT({I1+41) = ZT(1)

i | D3l IT(1+#1) = IT{(I~1)

021 = 2T(I) - ZT{1-1)

COEFFS FOR QUADRATIC INTERPILATION JF EIGENFUNCTION PSI

(s N e N gl o]

O

CP(l) = 1. + CEL#(DEL-D31-C21) /(D31«D21)
CP{2) = DEL#(UL31-DEL) /7(D32#D21)
CP(3) = DEL#(CEL-D21) /(D32#D31)

h c COEFFS FOR INT ERPULATING D(PSI)/DZ

E COP(1) = (DEL2-D31-C21) / (DZ1#D31)
| CorP(2) = (D31-DELZ2) / (D32#D21)
COP(3) = (DELZ-C21) /7 (D32«D31)
c
l 70 RETURN
END
I SUBROUTINE DTSETK
c SET UP WAVE NUMBER K LIST
c

| COMMON /CONST/ JOKy JDMODEs JUOTCL, PIy NULL,y JOCKLy JDMFT
le JOCKSV, JDMSP, JDCDGE

COMMON /OCEAN/ L1BSEA, MODES, NK, TABK(1C0), NZT, DKRAT, DTDEP
92




TDEPMX, TDEP(400)y, NFLAG, SQBV{400), OCNDEP, RKMAX
SON{400), NKT, IPPVEC

c
c
c SKIP IF DESIRED SIZE OF K LIST IS WITHIN DIMENSION 1
IF (0 .LT. NK JAND. NX .LE. JDK) UL TD 20 |
WRITEL6,10) NK,JOK |
10 FORMAT (4H NK=, 14,23F IS ILLEGAL. DIMENSION=y14) {
CALL ERRXIT :
c SKIP IF K LIST WAS INPJUT DIRECTLY
20 IF (DKRAT .LE. 0.) GO TO 50
c PRESET FOR ECUAL INTERVAL TABLE
c =1.

DEL = RKMAX/FLOAT(NK-1)
H IF (DKRAT .EG. 1.) GO TO 30
c GENERATE K LIST WITH DELTA < INCREASED BY FAZTUR C FOR EACH POIINT
C = DKRAT##(]1,/FLOAT(NK=2))
{ DEL = RKMAX # (C-1.) / (C#D<RAT-1.)
| 30 TABK(1) = 0.
' DO 40 1I=2yNK
TABK(I) = TABK(I-1) + DEL
40 DEL = CeDEL

50 NKT = NK
RETURN
END
SUBROUTINE DTSETN
C SET UP THERMOCLINE TABLE

CUMMON /CONST/ JDK, JDMIDE, JDTCL, PI, NULLy JDIKLsy JOMFT
1, JDCKSvV, JDMSP, JDEDGE

i COMMON /OCEAN/ LIBSEA, MODES, NK, TABK(100), NZT, DKRAT, DTDEP
1, TDEPMXy TDEP(400), NFLAG, SQBV(400), OCLNDEP, RKMAX
29 SQN(400), NKT, IPPVEC

[aXeaNe!

SKIP IF DESIRED SIZE JDF TCLINE TABLE IS ACCEPTA3LE
IF (3 .LE. NIT .AND. NIT .LE. JDTCL) GO TU 20
WRITE(5,10) NZT,JOTCL

10 FORMAT (SH NIT=,14423H IS ILLEGAL. DIMENSION=,14)
CALL ERRXIT
PRESET INTERNAL INCREMENT IN TCLINE DEPTHS

20 DEL = CTDEP
IF IT WAS INPUT, USE IT 7O CONSTRUCT LIST OF DEPTHS
IF (DEL .NE. 0.) GO TJ 30
IF MAX DEPTH IS ALSO ZEROy LIST WAS INPUT DIRECTLY
IF (TDEPMX .EC. 0.) GO TJ 50
COMPUTE INCREMENT FROM INPUT MAX, MIN AND NUMBER OF POINTS
DEL = (TDEPMX-TDEP(1)) / FLIATINIT-1)
CONSTRUCT EQUAL INCREMENT TABLE

30 DO &40 [I=24NIT

40 TDEP(I) = TDEP(I-1) + DEL

(o I o N = BN o B

o0

SET UP LIST OF Nes2(ZT)
50 DO 60 I=1,NZT
60 SQN(I) = SQBVANZT-1+1)
JUMP IF IT WAS REALLY N=#2 INPUT INTD SJBV
IF (NFLAG .EQ. 0) GO TJ 80
c IT WAS N (=BRUNT VAISALA FREQUENCY), CONVERT TO Nee2
DO 70 1=1,NZYV
‘, 70 SQN(I) = SQN(i)ee?2

#on
(.
o
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80 RETURN

END
SUBROUT INE DTSUPR
COMPUTE, STORE EIGENFJNCTION AT TOP AND BOTTUM JF SUPERSTRUCTURE

COMMON /CONTRL/ [CASE, ICKFLG(20), JOISP,y JFFT, JPOT

y NGDISP, NOGRIC
EQUIVALENCE (MODSEA, ICKFLGIY)), (MODOBS,ICKFLG{Z))
v (MODBOC, ICKFLG(3) ), (MOCWAK, [CKFLG(4))y (NDDSUP,ICKFLGI(5))
CUMMON /GCEAN/ LIBSEA, MOOES, K, TABK(1CC)y NZT, DKRAT, UTDEP
1y TDEPMX, TOFP(«00)y, NFLAG, SQBV(400), OCNDEP, RKMAX
2h SON(400), NKT, IPPVEC
COMMON /SUPER/ ISUPR, SJPTOP, SUPBOT, IPSUPR, SUSTR, SUSEP2
15 SUPMIU, SULIM, SJPDIA, SUPLEN
COMMON // RK, ITHK, 2T(40C), LWAVEC, NZTl, NZT2, 271D
1o ZTN, ITUP, 1BOT, SQK, TaPl, TOP2, TUP3, TOP4, TOPT, TOP8
2y BOT., BOTZ2, BOT3, BOT4, BOT7, 80T8, IER, QIC(400)
3, NTRCT, Zs LS, TEVAL(4CO), TOLOUK(80), TPUBS(50)
b4, TOPGRS (50}, TDPSRC(BO)y TWILEO0), TPSUPT(30), TPSUPB(20)
5y TOLUK2(80), EVEC(400,80), TEMP(400,5), DC(4CO)
5, TRIMAT(+00,5), 5D(40C), SDL(400), SDL2(400), DL(400), D(40C)
s DU(400), CON(400), OMEG(400), BND(4CO), IEVAL(4CO)
8, EV3IPST(80), PSIN2I(80)

DIMENSICN CPT(3), CPB(3), DJUMMY{3)

RETURN IF SAME AS PREVIJUS CTASF
I[F (LIBSEA+MCCSEA+MCCSJP +EQ. O) REeTURN
GENERATE CUEFFS FOR COMPUTING PSI AT TIP AND 30TTOM OF LINE
SOURCE/ZSINK ON 1ST PASS OR [F QUTSIDE OF TCLINE
IF (ITHK .NE. 1) GO TJ 10
INDT = O
~- INDB = 0
10 IF (INDT .LE. O) CALL DTPSIC(ZS+#SUPTUP, INDT, CPT, DUMMY)
IF (INDB .LE. O) CALL DTPSIC(ZS+SUPBOT, INDB, CPB» DUMMY)
GENERATE PSI HOR ALL MODES AT TOP AND BOTTOM JF SUPER STRUC TURE
caLL DTPSI(TPSUPT, INDT, CPT)
CALL DTPSI(TP5UPB, INDB, CPB)
RETURN
END
SUBROUTINE DTWAKE
EVALUATE WAKE INTZGRAL

COMMON /BCDY/ 1BODY, 1PBODY, BODDEP, BODDIA, BODLEN, BODSPD
RBSEP2, RBSTR, RBLIM

COMMON /CONST/ JDK, JDMODE, JOTCL, PI, NULL, JOZKL, JUMFT
| ) JOCKSV, JDMsP, JDEDGE

COMMON /CCNTRL/ ICASE, ICKFLG(20), JDISP, JFFT, JPOT

) NODISP, NOGRIC
EQUIVALENCE (MODSCA, ICKFLG(1)), (MODOGLS, ICKFLG(2))
1, (MODBOB, ICKFLG(3))y (MODWAK,IZKFLG(4) ), (MODSUP 4 ICKFLG(5))
COMMON /OCEAN/ LIBSEA, MUDES, NK, TABK(100), NZT, JDKRAT, DTDEP
1, TDEPMX, TDEP(400), NFLAG, SQBV(400), OCNDELP, RKMAX
2y SQN(400), NKT, IPPVEC

COMMON /WAKE/ IWAKE, CAAKR, CWAKX, XWALE, WAKRAD, XWNOM
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1. RESLVS, CWAKM
COMMON // RK, ITHK, ZT(400), LWAVEC, NZT1l, NZIT2y 2710
1, ITN, ITOP, I1BOT, SQK, TOP1l, TOPZ, T0P3, TOP4, TOP7, TOP3
2 BCTl, 8LT2, BOT3, BOT4, BOT7, BOT8, IERQ, QIZ (400)
3, NTROT, Zy ZS, TEVAL(4CO), YDLDK(BO), TPOBS(80)
by TCPUBS (60)y TDPSRC(80), TWwli{B0), TPSUPTI(8CI), TPSUPR (8O)
51 TOLOK2(50), EVEC(400480), TEMP(400,5), JC(400)
69 TRIMAT(400,3), SD(400), SDL(400), SDL2(4CO), JL(400)y D(400}
T DU(400), CON(40D), OMEG(400), BND(4CO), IEVAL(400)
By EV3PST(30), PSIN2I(BO)

DIMENS ION COEF(3), DUMMY(3)

RETURN IF NC CHANGE FROM PREVIOUS CASE

IF (LIBSEA+MODSEA+MODAAL JEQ. O) RETURN

CALL TIMER(6)

SKIP IF NOT FIRST PASS

IF (ITHK .NE. 1) GO 7O 40

JUMP IF SUB IS INSIDE TCLINE

IF (ZT(1) JLT. IS AND. IS .LT. ZITN) GO 10 10

WRITE(6,45)

FORMAT (49H ERROR--WAKE REQGUESTED BUT BODY 1S OUTSIDE TCLINE)
CALL ERRXIT

FIND II11,112 SUCH THAT ZT(II1) oLT. ZS LTe ZVLIT2)
DU 15 112=24NZT

[F (ZT(I12) .GT. ZS) GOJ TO 20

NEVER FALL THROUGH ABIVE LOJP

111 = 112-1

IF (ZT(II1) .GE. 2S) T1I1 = I11-1

FROUDE NUMBER BASED ON N AVERAGED OVER BODY DIAMETER
NOTE DTAVEN IS A FUNCTION FIR AVERAGE N

FD = 2.#PI#EOCSPD/ (DTAVEN( BOCDIA)#*BODOIA)

WAKE RACIUS FROM THAT FROUCE NUMBER

WRAD = .5#CWAKR#BOCDIA#FD##.25

AVERAGE N OYER WAKE RADIUS JUST COMPUTED

BV = DTAVEN(2.*WRAD)

FROUDE NUMBER

FD = 2.#P[+BODSPD/(BVeBICDIA)

WANRAD = .5#CWAKR#BOCDIA#FD## .25

NOMINAL START OF WAKE COLLAPSE (DDES NOT INCLUDE SIZING
FACTOR CWAKX)

XWNOM = FD#BUDODIA

AVESQN = 8Ves2

COMPUTE INTEGRAL OF AVESQN#(Z +BODDEP ) #SIN(ETA# SQRT( WAKRAD##2
-(24BODDEP) ##2))apSI/ETA=DZ FROM -BODDEP-WAKRAD TO -BODDEP+WAKRAD

LGOP FOR EACH MOCE
DO 190 MODE=1,MODES
FWA-1 OF EVECTOR
LUC1 = (MODE-1)eNZT
COS(THETA)##2 = (XI/RK) ®a2
C2T = 1./(TEVAL(MODE)#BODSPD##2)
SKIP IF SPEED IS SUB-CRITICAL
TWI(MODE) = O.
IF (C27 «GT. 1l.) GO TO 190
ETA=RK*SIN(THET A)
ETA = RK®SQRT(1l. -C2T)
INTEGRAND, DISPLACEMENT AT SuB DEPTH, INITIAL VALUZ OF INTEGRAL
G = 0.
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ZETPST = O,

SUMI = 0.

ARGUMENT OF SIN FUNCTIJN IN INTEGRAND

SARG = WAKRAC#ETA

DISPLACEMENTS GF TCLINE TARLE PUINTS BELOW ANJ ABOVE SUB DEPTH
ETL = IS - I7T(I11)

LT2 =-1S + 21 (112)

SET INDICES OF NEXT TCLINE POINTS FROM INITIAL VALUES
Il 111

12 112

INPUT RESOLUTION GIVES MAX ALLOWED INCREZMENT IN SARG
DSARG = PI/RESLVS

START INTEGRATION LOOP
SAVE PAST VALUE OF INTEGRAND AND TENTATIVELY 5cT NS W SARG
GPST = G
SARG = SARG - DSARG

IF (SARG .GT. 0.) GO TD 60

SINE RESOLUTION PERMITS STEP TO END OF INTERVAL (K=0 ALWAYS DOES
THIS). TENTATIVELY SET CISPLACEMENT TJ) END-OF-INTERVAL

ZET = WAKRAD

SARG = 0.

GO TO0 70

SET DISPLACEMECNT CORRESPONCING TO THIS VALUE OF SARS

ZET = SGRT(WAKRAD®##2 - (SARG/ETA)=e_)

HIT AL POINTS IN TCLINE TABLE

IF (ZET .LT. 2eT1l) GO TO 80

HIT POINT AT ZET1 UNLESS ZET2 OCCURS FIRST

IF (ZETZ2 .LT. ZETi) GJ TO 90

ZET1 IS FIRST. HIT IT AND POINT TO NEXT ENTRY
ZET = €Tl

It =11 -1

SET ZET1 FOR THIS NEXT ENTRY. PRESET T3 END UF INTZRVAL IN CASE
WE WENT OFF THE TABLE.

LET1 = wWAKRAC

IF (I1 .GT. O0) ZET1 = 2S - ZT(I1)

IF ZET2 MATCHED 7ET1l, FIX IT TOO

IF (ZET2 - ZET) 110,1004110

JUMP IF SINE RESOLUTION IS CONTROL! ING CRITERIUN
IF (ZET .LT. ZETZ2) GJ TO 120

ENTRY AT 12 GIVES SMALLEST STEP. USE 2ET2

ZET = LET2

POINT TO NEXT ENTRY,

12 = 12 + 1

SET CORRESPONDING ZET2 (SET TO WAKE RADIUS IF ABOVE TCLINE)
ZET2 = WAKRAC

IF (12 JLE. NZT) ZgT2 = ZT(I2) - 2§

RESET SARG SO IT CORRESPONDS TO THE NEW ZET

SARG = ETAsSQRT(WAKRAD##2 - ZET##2)

PICK UP Z CCCRDINATES COKRESPONDING TO DISPLACEMENT 2LT
21 =15 - 1¢€7
22 = 1S + 1€7

GET COEFFS FOR DETERMINING EFUNCTION AT 21

Jl = 11 + 1

CALL DTPSIClZLl, J1, COEF, DJMMY)

COMPUTE EFUNCTION AT Z1. NIJTE Z1 NEVER ABIVE TCILINE
IF (J1 .GE. O) GU TO 130
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‘ C Z1 BELOW TCLINE
\ ! UNZ1l = COEF=EVEC(LOC1+1)
i GO TO 140
, % o I1 WITHIN TCLINE

wr 130 LOC = LOCiI + J1l
) UNZ1 = COEF(l)#EVeC(LOC-1) + COEF(2)#tVEC(LOC)

1 + COEF}B)*EVEC(LJC*I)
C GCT COEFFS FCR DETERMINING LEFUNCTION AT 22

140 J2 = 1c -1
CALL DTPSiCtZ2, J2y COEF, DUMMY)
c COMPUTE EFUNCTION AT Z2. NITE Z2 NEVER BELOW TCLINE
IF (J2 «NE., 0) GO TO 150
UNZ2 = COEF#EVEC(LOCL4NZT)

170 G = (UNZZ -UNZ1)#ZET#SIN(SARG)/ETA

{ GO TO 160
‘ C 22 WITHIN TCLINE

150 LGC = LGC1 + J2

UNZ2 = COEF(1)#EVEC(1.OC-1) + COEF(Z)#EVEC(LOC)
{ 1 + COEF(3)+EVEC(LOC+])
C

160 IF (RK «NE. O0.) GG TO 170
| c INTEGRAND FOR K=0
| G = (UNZ2-UNZ1)+#ZET#SQRT(WAKRAD##2-/ETxe2)
| GO TO 180
l C INTEGRAND FGR K NUN-ZLERO
|

o0

ADD CURRENT STEP INTO INTEGRAL (TRAPEZJIDAL) i
180 SUMI = SUMI + .5#(G +GPST)#(2ET -ZETPST)

c SAVE VALUE FOR NEXT STEP
r i ZETPST = ZET
| c JUMP BACK FOR NEXT STEP
| IF (ZET .LT. WAKRAD) GO TO 50
C
c ADD WAKE TERM TO DISPERSION TABLES

TWI(MODE) = AVESQNeSUMI
| 190 CONTINUE
' CALL TIMER(-6)

| RETURN
' END
SUBROUT INE DTWRIT
c SAVE DISP TABLE, GENERATE NEW DT LIBRARY IF DCEAN CHANGED
I €
COMMON /CONTRL/ ICASE, ICKFLG(20), JDISP, JFET, JPOT
| L NCDISP, NGGRIC
t EQUIVALENCE (MODSEA, ICKFLG(1))y (MODOBS,ICKFL5(2))
, 1% (MOUBGC, ICKFLG(3) )y (MODWAK, ICKFLG(4)), (MODSUP,ICKFLG(5))
c
COMMON /FILES/ NTILIB, NTDLIB, NTPDEF, NTPID, NIPDAT, NTPLOT
15 NTDTAB, NTEVEC, NTTEMP
c
COMMON /OCEAN/ LIBSEA, MOUDES, NK, TABK(100), NZT, DKRAT, DTDEP
L TDEPMX, TDEP(400), NFLAG, SQBV(400), OCNDEP, RKMAX
i 2, SQN(400), NKT, IPPVZC '
C
| COMMON // RK, ITHK, ZT(4CO), LWAVEC, NZTl, N2T2, 2T1D
; 1, ZTN, 4TO?, 1BOT, SQk, TOPl, TDP2, TOP3, TOP4, TOP7, TUPB
25 BOTl, BUT2, BOT3, BOT4, BOTT, BOTB, IERR, QIC(400)
( 3, NTRDT, Z, 2S, TEVAL(400), TDLDK(80), TPOBS(80)
G, TCPOBS(80), TDPSRC(8O), TWI(BO), TPSUPT(60), TPSUPB(80)
5, TOLUK2(80), EVEC(400,80), TEMP(400,5), DC(400)
6y TRIMAT(400,2), SD(400), SDL(400), SDL2(400), DL(400), D(400)
7, DU(«00), CON(400), OMEG(400), BND(4CO), IEVAL(400)
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8y EV3PST{30), PSINZ2I{80)

SKIP [F NCT 15T PASS

[Ff (ITHK .GY¥. 1) GO T3 5

INITIALIZE UISPERSIUN TABLE FILL

REWIND NTDTAB

WRITE(NTLT AR) MOCES

DISP TAB FOx THIS VALJE OF <

5 WKITE({NTDiIAB) RKy(TEVALIM),,TOLDXIM), TPI3ISIM),,TUPO3S(M) ,TDPSRC (M),

1 TWI(M)y TPSUPT(M), TPSUPB(Y),TOLUK2(M},M=]1,MODES)
JumMP [F UCEAN IS SAME AS PREVIOUS CASE

IF (MODSEA .EQe. O) GO TO 10

WRITE N&w UCEAN G CT LIBRARY FILE

WRITE(NTULINZ) (TEVAL(M)Y,TEVAL(M),TDLDKZ2(M),M=1,M00ES)

RCTURN

END

SUBROUTINE FTCUEN

FOURIER TRANSFORM AND POTENT IAL SOLUTION CONTRUL

COMMON /BODY/ IBODY, IPBLVY, BODDEP, BIDDIA, BUILEN, s0DSPD
1, RBS P2y, RHBSTR, RBLIM

CONMON /CCNTRL/ TCASE, ICKFLG(20Y JDISP, JFFT, JPOT

1, NODISPy NOGRID

EQUIVALENCE (MODStA, TCCFLG(1) ),y (MODIBS, ICKFLS(Z))

1, (MODBCD, ICKFLG(3))y {(MOOWAK,y ICKFLG(4)), (MODSUP,ICKFLG(Z))

CUMMON /GRID/ OBSULEP, NOBS, DOBS, ObSMAX, TABUBS(100), ITHOBS

l, X, OX, XMIM, NX, ITHX, Y, DY, YMIN, NY, ITHY, MOJZ1, MODEN
2y I1VAR, IPRDT, IPPDT{9)y, XPMAX, YPMAX, IPPPSD, IPRtDG
3, ISPHAS

CUMMON /SUPER/ ISuPR, SJPTOP, SUPBIT, IPSUPR, >SUSI?, SUSEPC
l, SUPM[U, SULIM, SJPDIA, SUPLEN

CUMMON /wAKE/ TWwAKE, CAAKR, CWAKX, XWAKE, WAKXAD, XWNOM
1, RESLVSy CWAKM

#aeaSUMMARY OF APPROACH###+«

TUTAL SIGNAL SIGTUT=ST+SP WHERE ST IS THE WAVI-LIK:= SISNAL AND SP
IS THe PUTENTTAL SOLUTION. ST IS THE INVERSE FOURIER TRANSFORM
CF T. THIS CPERATION IS DONE IN ROUTINE FTFFT. SP IS COMPUTED
ANU ADDED TO ST BY ROJTINE FTPOT,

IN GENERALy T=SUMOVERMIDES(IP=EXP{ TeX[#X)+TMeEXP(-12X][#X,) wiERE
I=SART(-=1) AND TP=T1(XI) AND Tv=T1l{-XI)s HOWEVER IF
TLA-XI)=CCNJCGITLIXI)) R TU =XI)=-CONJGITL(XI}))y THE TOTAL
TRANSFORM CAN BE WRITTEN T=SUMIOVERMIDES{2#REAL(TI#EXP (I#X[#X)))
CR T=SUMUVERMODES(2sI#AIMAGI T1#EXP(IeXInX)))s ROUTINC F TNE WX
DOES THIS OPERATIUN BASED ON T1=SUMIVERSDURCES(TF) WHERE

TF IS THE MOCE BY MODE 1RANSFORM (EXCLUDING X DEPENDENCE) DUE TO
A PARTICULAR SOURCE. THFSE TRANSFORMS ARE GENERATED BY RUOUTINE
FTGEND. LPECIFICALLY, TF=VeS wWHERE V DJDEPENDS ONLY ON THE
VARIABLE (SIGNAL) UEING COMPUTED AND S DEPENDS ONLY O THE SOURCE
MODEL. V IS COMPUTED IN FTVAR AND S IS COMPUIED IN FTSRC.

OCOOOMNMOOOO OO0 OO0 OO0 0

caLL TIMER(T)

SKIP IF NCT 1ST PASS

IF (ITHOBS .NE. 1)} GO TO S

CUMPUTE BUDY SOURCE PARAMETERS IF BJIDY MODEL uUSED
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IF (IBODY+IPBODY .NE. O) CALL BODYl

SUPERSTRUCTURE SOURCE PARAMETERS

IFf (ISUPR+IPSUPR .NE. 0) CALL SUPR]

WAKE SOURCE PARAMETERS. NOTE 1 STATEMENT SUBROUTINES ARE DUMB.

START OF WAKE COLLAPSE=INPUT MULTIPLIER®*NOMINAL START (SEE DTWAKE)

IF (IWAKE oNE. 0) XAWACE = CWAKX#XWNOM
SKIP IF (WAVE-LIKE) TRANSFORM SOLUTION NOT REQUESTED

IF (JFFT .EQ. O0) GO TJ 10

READ IN DISPERSION TABLE

CALL FTDTAB

PRINT/PLOT DISPERSICN TABLE ON 1ST PASS

IfF (ITHOBS .EQ. 1) CALL FTDTPP

GENERATE TRANSFORMS TF FOR EACH SDURCE

CALL FTGENO

DISPLAY POWER SPECTRAL DENSITIES ON 1ST PASS

IF (ITHCBS .EQ. 1) CALL FTPSDS

SKIP IF NO SIGNALS ARE TO BE COMPUTED

IF (NX .LE. O) GO 1O 40

1.007 FOR EACH CROSS-CUT OF DATA

DO 30 ITHX=1,y NX

DOWN-STREAM CCORDINATE

X = XMIN + CX®#FLOAT( ITHX-1)

SKIP IF TRANSFORM SCOLUTION NOT REQUESTED

IF (JFFT .EQ. O) GO 1] 20

COMPUTE TOTAL TRANSFORM T AT THIS X

CALL FYNEWX

DO INVERSE TRANSFORM FOR S IGNAL VALUES

CALL FTFFT

ADD IM POTENTTIAL SOLUTION IF REQUESTED

IF (JPOT  NE. O0) CALL FTPOT

SEND CROSS-CUT DATA TO OUTPUT PROCESSOR

CALL FTCUTS

CONTINUE

CALL TIMER(-T7)

RETURN

END

SUBROUT INE FTCUTS

CUTPUT SIGNAL CATA TO PP PROCESSOR

COMMON /GRID/ 0BSDEP, \NJBS, DOBS, 03’ AX, TABDOBS(100), IT408S
1, Xy DXy XMIN, NX, ITHX, Y, DY, YMIN, NY, ITHY, MODEl, MODEN
2y IVAR, IPRDT, [IPPDT(9), XPMAX, YPMAX, IPPPSD, IPREDG
3, ISPHAS

COMMON /NAME/ NAMES(2,10)y, DTNAMS(2,9)

COMMON /PPCOM/
1 LENPP, PNAME, PYIN, PMAX, PLEN, VNAME, VMIN, VMAX
2 VLENy FNAME(2), FMIN, FMAX, FLEN, FTODP, TITLEI(Z2)
3, T10CUR, IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
L) IDPP, NV, ISYM

Eys ENDPP, IBLOKS(1)

COMPLEX VAR

COMMON // ETA, DETA, IETA, NETA, MODE, MINMOD, MAXMOD, XI
1l, RKy DLDK, PSIOy DPSIOy DPSIB, WAKI, SUPT, MAXK, LOCDT
29 LOCCT1(40), IFWADT, LWAADT, IXTRAP, VAR, IVSYM, IBSYM
3 INSYM, ISSYM, LOCDTK, JTRAN

COMPLEX CFFT, CTEMPly CFTy CEXD

COMMON // CFFT(256)y CTEMP 1l 256)y CFT(256,40), CEX)(256440)
EQUIVALENCE (YSPACE,CFFT)

OIMENSICN YSPACE(1)
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JUMP IF THE GRID HAS MJLTIPLE DEPTHS AT CONSTANT X
IF (NOBS .GI. 1) GO TJ 30

GRID IS MULTIPLE x AND CONSTANT DEPTH
SKI® IF NOT 1ST PASS

IF (ITHX +GT. 1) GU TJ 10

INITIALIZE PP SPELIFICATIONS

CALL SETIU(4HCUTS, Oy 1HX, 1HY, NAMES(1,IVAR))
WRITE DAY A RECORD FOR THIS X

CALL WRTCAT(1, NY, YSPACE, 1y X)

SKIP IF NCT LAST PASS

If (ITHX .LT. NX) GO T3 20

VMIN = 0.

VMAX = CY#FLOAT(NY~1)

CALL WRTID(NY, 0,40)

RETURN

Y-Z SCAN

IF (ITHCBS .GT. 1) GO TO 40

1ST PASS. INITIALIZE PP SPECS

CALL SETID(4HCUTS, O, S5HDEPTH, 1HY, NAMES(1,IVAR))
MAKE FUNCTION POSITIVE TO THE LEFT

FTODP = =+T0OCP

WRITE DATA RECORD FOR THIS DEPTH

CALL WRTDAT(1, NY, YSPACE, 1, OBSODEP)

SKIP IF NOT LAST PASS

IF (ITHOBS .LT. NOBS) GO 73 50

VMIN = O.

VMAX = DY«FLCAT(NY~-1)

CALL WRTIL(NY, 0,0)

RETURN

END

SUBROUT INE FTOISP

INTERPOLATE IN DISPERSION TABLES AT GIVEN VALUE OF ETA

COMMON /BUDY/ 180DY, 1PBODY, BODDEP, BIDDOIA, 30DLEN, BODSPD
1, RBSEP2y RBSTR, RBLIM

COMMON /SUPER/ ISUPR, SUPTOP, SYPBOT, IPSUPRs SUSTR, SUSEFZ
1, SUPMID, SULIM, SJPDIA, SUPLEN

COMMON /WAKE/ IWAKE, CAAKR, CWAKX, XWAKE, WAKRAD, XWNOM
1, RESLVSy CWAKM

COMPLEX VAR

COMMON // ETA, DETA, TETA, NETA, MODE, MINMOD, MAXMOD, XI
1, RK, DLCK, PSIO, DPSIO, DPSIB, WAKI, SUPT, MAXK, LOCDT
2y LOCOT1(%0), IFWADT, LWADT, IXTRAP, VAR, IVSYM, IBSYM
3, IWSYM, ISSYM, LOCDTK, JTRAN

COMPLEX CFTBOUy CFTSUP, CFTAAK

CUMMON // CFTBON(256), CFTSUP(256), CFTWAK(256), TABXI(25¢€¢)

1, TKO(40), TK({100), TETA(100,40), TOLDK(100+40), TPSIO(100,40)
2, TDPSIO(100440), YDPSIB(100,40), TWAKI(10044C), TSUPT(100,40)
EQUIVALENCE (TEMP1,CFTBID)

DIMENSION TEMPi(9,!1)

FIND PRCPER POSITION IV DISP TABLE. ASSUME ETA ALWAYS INCREASES
0C 10 I=LOCCT,LWALT
IF (ETA JLE. TETA(I)) GO T 20
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FLAG THAT ARGUMENT EXCEEDS TABLE RANGE
IXTRAP = 1
RETURN

LINEAR INTERP TO FINC K AS FUNCTION OF ETA

C2 = (ETA-TETA(I-1)) / (TETA(I)-TETA(I-1))

€l = 1.-C2

K INDEX WHICH CORRESPONDS TO I

J = 1-LOCCTK

TEMP = TK(J-1)

IF TETA(I-1)=0, PICK JP K FROM 1IST PJINT LIST

IF (I-1 .CQ. IFWADT) TEMP = TKO(MODE)

RK = CL#TEMP + C2+TK(J)

LINEAR INTERP TO FIND REMAINING VARIABLES AS FUNCTION OF K
D(LAMBDA)/ UK WHERE LAMBDA = 1/C#w?2

DLDK = CL¥TDLDK(I-1) + C2+TOLDK(I)

NORMALIZEC EIGENFUNCTION PSI ANU D(PSI)/DZ AT UBSERVATION DEPTH
PSIO = Cl#TPSIO(i-1) + C2+7°SIDO(1)

EPSIO = CL#TCPSIO(I-1) + C2«TDPSIO(I)

D(PSIV/DZ AT BODY DSPTH

IF (I1BUDY .NE. O) CPSIB = Cl#TDPSIB(I-1) + C2«TDPSIBI(I)
WAKE SOURCE TERM

IF (IWAKE .NE. O) WAKI = CleTWACI(I-1) + C2#TWAKI(I)
SUPERSTRUCTURCE TERM = PSI{BITTCM OF SUPER) - PSI(TOP OF SUPER)
IF (ISUPR  NE. O0) SUPT = CLl#TSUPT{I-1) + C2#TSUPTI(])

SAVE CURRENT TABLE POSITION FOR NEXT ENTRY

LOCOT = 1

RETURN

END

SUBROUTINE FTODTAB

READ DISPERSION TABLE AND PERFIRM FINAL ADJUSTMENTS ON IT

CUMNON /BCDY/ 1BOCY, IPBODY, BODDEP, BODDIA, BUDLEN, BODSPD
1, RHSEP2y RBSTRy RBLIM

COMMON /CONST/ JDK, JDMODE, JDTCLs PIy NULLy JOCKLy» JOMFT
1y JCCKSv, JCMSP, JDEDGE

COVMMON /FILES/ NTILIB, NTOLIB, NTPDEF, NTPIDy NTPDAT, NTPLOT
l, NTDTABs NTEVECy NTTEMP

COMMDN /GRID/ O0BSDEP, NDOBS, DOBS, OBSMAX, TABOBS(100), ITHOBS

1, Xy UX, XMINy NXy ITHX: Y, DYy, YMIN, NY, ITHY, MODEl, MODEN
2 IVAR, IPRDT, IPPDT(9), XPMAX, YPMAX, IPPPSD, IPREDG
3 IS PHAS

COMMON /SUPER/ ISUPR, SJUPTOP, SUPRIT, IPSUPR, SUSTR, SUSEPC
1, SUPMIN, SULIM, SUPDIA, SUPLEN

COMMON /WAKE/ IWAKE, CAAKR, CWAKX, XWAKE, WAKIAD, XWNOM
1, RESLVS,y CWAKM

COMPLEX VAR
COMMON // ETA, DETA, 1ETA, NETA, MODE, MINMOO, MAXMOD, XI

1, RK, DLDK, PSIO,» DPSIQ, ODPSIB, WAKI,y SUPT, MAXK, LOCOT
2y LOCDT1(40), IFWADT, LWADT, IXTRAP, VAR, I1VSYM, IBSYM
3 IWSYM, ISSYM, LOCOTK, JTRAN

COMPLEX CFTBND, CFTSUP, CFTWAK

COMMON // CFTBOD(256), CFTSUPL2E6)y CFTWAK(256), TABXI(256)
l, TKO{40), TK(100)y TETA(100,40), TDLDK(100,40), TPSIO(100,40)
2y TOPSIO(100440)y TDPSIB(100,40), TWAKI(100,40), TSUPT(100,40)
EQUIVALENCE (TEMPL, FTBOD)
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DIMENSION TEMP1(9,1)

CALL TIMER(E)
SQUIN = 1./BODSPDxs?2 .
MODE1 AND MODEN ARE INPUT LIMITS OF DESIRED MUDES. SCT UP
INTERNAL STCRAGE ANC DO-LOOP LIMITS TU SQUEEZE OUT UNUSED MODES
MINMOD = ]
MAXMOD = MODLN -MODELl +1
CHECK MODE RANGE AGAINST AVAILABLE STORAGE
IF (MAXMOC .LE. JODMFT) GO TO 6
WRITE(6,3) MODEL,MOCEN,JOMFT
FORMAT (29H MODE RANGE EXCEEDS DIMENSION, 3110)
CALL ERRXIT
INITIALIZE FWA OF TABLE FOR EACH MODE
DO 10 MOUDE=MINMOD,MAXMOD
LOCOT1 (MOVE) = O
DISPERSION TABLE IS ON TAPE NTDTAB
REWIND NTLCTAB 1
READ(NTDTAB) MODES
SKIP IF DISP TABLE HAS AT LEAST AS MANY MUDES AS WANTCD
IFf (MODEN .LE. MODES) GU TO 16
WRITE(5,13) MODEN, MODES
FORMAT (20H MODEN EXCEEDS MODES, 2110}
CALL ERRXIT
LGOP FOR EACH ENTRY (VALUE OF K) IN DISP TAB, BUT DONT EXCEED
STORAGE CIMENS ION
DO 50 [IK=1,JDK
READ K, (LAMBDA(M),DLDK(M),PSIO(M),dPSIO(M),DPSIB (M),
WAKI (M) SUPT(M),SUPB(Y),DLDK2(M)yM=1,MODES)
READ(NTCTAB) RKy((TEMP1{I,M)yI=1y9)yM=1,MODES]
SKIP OUT OF LOOP WHEN ENTIRE TABLE HAS BEEN RLAD
IF (EQOF,NTDTAB) 60,20
DATA WAS READ. SAVE VALUE OF K
TK{IK) = RK
DO 40 MODE=MINMUD,MAXMOD
NOTE THAT HERE (AND EVEJYWHERE ELSE IN THE FT ROUTINES), THE
VARIABLE -MODE- IS THE STORACE INDEX OF THE MODE BEING
CONSIDEREC. NOW SCT ACTUAL MODE NUMBER
MN = MODE +MODE1l -1
TRANSFER VARIABLES FRDM TEMP STORAGE T) DISPERSION TABL:
TOLDK(IK,MOCE) TEMPL1( 2,MN)
TPSIO(IK,MQCE) TEMPL( 34MN)
TOPSIO(IK,MODE) = TEMP1l{4,MN)
TOPSIB(IK,MODE) = O,
IF (IBODY .NE. 0) TODPSIB({I<,MODE) = TEMP1{(5,MN)
SUPERSTRUCTURE TERM IS PSI(BOTTOM)-PSI(TOP)
TSUPT(1K,MODE) = 0.
IF (ISJUPR o NE. 0) TSJPT(IKyMODE) = TEMPL{B,MN) =TZMPLi(7,MN)
SET UP TO COMPUTE ETA
TEMP = 1. = SQUIN/TEMP1(1,MN)
IF (TEMP .GE. 0.) GO TO 30
CANT DO IT. SET LOC JF LAST ENTRY FIR WHICH ETA IS IMAGINARY
LOCDT ({MOBE) = 1K
SAVE LAMBCA
TETA{IK,MUDE) = TEMPL(1,MN)
GO TO 40
ETA = RK#SQRT(TEMP)
TETA{IK,MCDE) = ETA
FINISH THE COMPUTATION OF THZ WAKE SOURCE TERM AND STORE IT
TWAKI(IK,MODE) = O.
IF (IWAKE oNE. 0) TWAKI(IK,MNDE) = 2.#CWAKM#BODSPD#TEMPL (1 ,MN)
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)| *TEMP1{ 6,MN)
40 CCNTINUE
50 CONTINUE

IK = JDK + 1
SET NUMBER OF ENTRIES IN TABLE
MAXK = [K -1

NOW GU BACK IN THE TABLE AND SET THE ETA=0 VALUES FOR EAZH
MODE = MAXMCD

START LOOP FOR EACH MJDE

IKO = LOCCT1(MODE)

IF (IKO .LT. MAXK-1) GO3 TO 90

TCO FCW TABLE POINTS FOR THIS MODE. ALSO SKIP LOWER MODES--
THEY ARE WORSE CASES

MINMOD = MOQOCE +1

IF (MINMOC .LE. MAXMOD) GO TO 130

WRITE(5,80)

FORMAT(31H MAX(K) IN DISP TABLE VOO SMALL)

CALL ERRXIT

IF (IKO .GT. O) 60 7O 100
NO IMAGINARY ETA FOR THIS MIDE. SET FWA OF TABLE AND
CORRESPONCING K
LOCDT1(MQOCE) = 1
TKO{MODE) = TK{(1l)

GO TO L20
IKO IS INDEX OF LAST IMAGINARY ETA FOR THIS MODE
IF (TETA(IKO+1,MODE) .NE. O.) GO TJ 110
1ST REAL ETA=0Q (BY CHANCE). POINT 10 THAT ENTRY
LOCDTI(MODE) = IKO +1}
TKO(MODE) = TKUIKO+1)

GO0 TO 120
AVOID REPEATELC INDEXING

Tl = TK(IKO)
T2 = TK{IKO+1)
BACK OJUT LAMBCA FROM 1ST REAL ETA
RL = SQUIN/ (1 .~(TETA{IKO+1,MODE)/T2)e#2)
LINEARLY INTERPOLATE T3 FIND K(LAMBDA=SJUIN)
NOTE THAT TETA(IKO,MODE) WAS USED TO SAVE LAMBDA

TKO (MODE) = Tl*(TZ-Tl)/(RL-TETA(lKO,MODE))O(SQUIN-TETA(IKO,MODE))
LINEAR INTERP COEFFICIENTS FOR POINT AT K=TKO(MODE)

C2 = (TKO{MODE)-T1) / (T2-T1)

Cl = 1.-C2
REPLACE VALUES AT [KO WITH THE ETA=0 (K=TKO) VALUES
TOLOK(IKO,MODC) = Cl#TDLDK(IKO,MODE) + C2«TDLDK(IKO+1 ,MODE)
TPSIOCIKOyMODE) = CleTPSIO(IKO,MIDE) + 22« TPSIO(IKO+1,MODE)
TOPSIO(IKO,MOCE) = CleTDPSIO(IKO,MODE) + C2«TDPSIO(IKO+1,MODE)
IF (IBOCY .NE. O) TOPSIB(I<O,MODE) =

1 CleTDPS IB( IKOyMODE) + C2«TDPSIB(IKO+1 ,MODE)
IF (ISUPR .NE. 0) TSJPT({IKO,*0ODE) =

1 ClesTSUPT(IKO,MODE) + C2#TSUPT(IKO+],MOCE?
THERE IS NO VALUE OF WAKE TERM AT 140 SO EXTRAPOLATE FRIM
POINTS [KO+1 AND IKO+2
IF (INAKE .NE. 0) TWACI(IKO,MDDE) = TWAKI(IKO+1,MD)E) +

1 (TWAKI ( IKO+2,MODE)-TWAK I{ IKO+1,MODE)) /Z(TK(IKO*2)=-i2)

2 s{TKO(MOCE)-T2)

TETA(IKO,MODE) = 0.

120 MODE = MOCE-1
[F (MODE .GE. MINMOC) GO T) 70
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130 CALL TIMERI(-8)

RETURN

END

SUBROUT INE FTCTPP
PRINT/PLOT DISP:RSION TABLE

COMMQw /BCDY/ 1BOOY, [PBODY, BJODDEP, BIDDIA, BJJLEN, BODSPD
1, RBS P2y, RBSTRy, RBLIM
COVMMON /GRIC/ OBSLCEP, NOBS, COBS, 0OBSMAX, TABOBS(ICO), 1THOBS
1, Xy OXy9 XMINy NX, ITHX, Y, DY, YMIN, NY, ITHY, MODELl, MODEN
2y IVAR, 1P?DT, I[PPDT(9)y, XPMAX, YPYAX, IPPPSD, IPRZIG
3, ISPHAS
COMMON /NAME/ NAMES(2,10)y DTNAMSI(2,9)
COMMDN /PPCOM/
i LENPP, PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX
2 VLEN, FNAME(2), FYIN, FMAX, FLEN, FTODP, TITL:={,)
3, ICCUR, IPLTYP, IPLOT, IPRINT, IEDITy NP, IVLIST, NOPP
4y IDPP, NV, [5YM
E ENCFPy IBLOKS(1)
COMMON /SUPLR/ ISUPR, SJUPTUOP, SUPBJT, iPSUPR, SUSTR, SUSEPC
i SUPMID, SULIM, SJPUIA, SUPLEN
COMMON /mwAKE/ IwAKE, CAHAKR, CWAKX, XWAKE, WAKRAD, XWNOM
1, RLSLVSy CAAKM
COMPLEX VAR
CUMMON ,/ ETA, DETA, IETA, NETA, MODEt, MINMOD, MAXMOD, XI
1y RK, DLLCK, PSIQ, DPSIC, CPSIB, WA<I, SUPI, MAXK, LOCDT
2 LOCDT1(«+0), I[FWADT, LWADT, IXTRAP, VAR, [VSYM, IBSYM
3, IWSYM, 1SSYM, LOCDTK, JTRAN
COMPLEX CFTBOD, CFTSUP, CFTwWAK
COMMON /7 CFTBOD(256)y CFTSJUP(256), CFTWAK(Z56)y TA3IXI(256)
1, TKO(40), TK(:00)y TETA(100,40), TOLDK(100,40), TPSIO(100,40)
29 TCPSIC(100,40)y TDPSIB(100,40), TWAKI(100,40), TSUPT(100,40)

EQUIVALENCE (TEMP1,CFTBOD)

CIMENSTICN TEMPL(9, 1)
DATA DTNAMS/SHDL/ DKy IH
1 10HCW/DZ(BOD)y 1K
2 6HL AMBDA, 1H , 7HDZL

SKIP IF SPECIAL PRINT IS OFF
F (IPRDT .EQ. O) GO T2 100
LZ0P FOR EACH MODE IN TABLE
DO 90 MODE=MINMQD,MAXMOD
ACTUAL MOLCE NUMBER
MN = MODE +MOULEL -1
WRITE(6,50) MN

50 FORMAT (22H1

2 3IX95HTWAKE, 8Xy SHTSUPR)
FWA OF TABLE FOR THIS MODE
LIM = LOCDT1(MODE)
WRITE(6460)

EHA(OBS)y1H

CISPLASION RELATION/TH
1l 3HET A, 10X, SHCL/ DXy 8Xy6FW{0OBS )y 7Xy 23HDW/DZ (UBS)

10HDW/DZ(ABS) 1A
SHTWAKEy1H , SHTSUPR,1H ,
/JOK2y 1H ¢ 4H=-Y/Xy1H /

MODE,13/1HO,6Xs1HK 311X,
DW/DZ{(BQD) ,

LIMyTKO(MODE)y TETA{LIM,MODE) yTOLUK(LIM, MOUE) »

1 TPSIO(LIM,MODE),TOPSID(L IM, MODE), TOPSIB(LIMyMUDE) »

2 TWAKI (LIM,MODE)TSUPT(LIM,
LIM = LIM + 1
WRITE(6460)

MODE)

{I1+TKCI),TCTAL I, MODE), TOLOK{I,MQDE),TPSIO(],M0ODE),
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1 TOPSIO(I,MODE),»TDPSIB( 1,MODE), TWAKI(I,MODE),
2 TSUPT(T,MODE),y I=LIM,4AXK)

60 FORMAT(1X,13,8€E13.5)

90 CONTINUE

LOOP FOR EACH C.T. VARIABLE WHICH CAN 3FE SENT TO PP PROCESSOR
100 DO 180 [ITHVAR=1,c

C SKIP IF PP CPTION IS OFF FOR THIS VARIABLE
If (IPPDT(ITHVAR) .EQ. O) GO TG 180
c SKIP IF DESIRCcL VARIABLE HAS NOT REEN LIMPUTE)

IF (ITHVAR ,EQ. 4 .AND. 1IBODY+IPBIDY .EQ. 0) GO TU 180
IF (ITHVAR .EC. 5 .AND. [IWAKE .EQ. O) GO TJ 18C
[F (ITHVAR .,EQ. 6 .AND. ISUPR+IPSUPR .EQ. 0) GU TU 1€0
FRESET THE PP SPCLS
CALL SETIU(DTNAMS(1, ITHVAR), 1, 4KMODE, 3HETA, DTNAMS(1,ITHVAR))
INDICATE VARIABLE LIST IS CIFFERENT FDOR EACH PARAMETER VALUE
IVLIST = 3
LOOP FOR tACH MODE
DO 170 MCDE=MINMOD,MAXMOD
FLOAT ACTUAL MODE NUMBER
RMODE = MODE + MODE]l -1
FWA OF TABLEy NJMBER JDF VARIABLE, FUNCTION PAIRS 10 BE WRITTEN
Il = LOCDT1(MUDE)
v = MAXK -11 +1
C JUMP ON VARIABLE TO BE DISPLAYED
[ GO TO (1104120,130,140,150,16C), ITHVAR
| 110 CALL WRTD3(N, TETA(Il,40ODE)y TOLDK(I1,MODE), 1, RMODE) ;
GO TC 170
120 CALL WRTD3(N, TETA(I1l,MODE}, TPSIO(I14MIDE), 1, RMODE)
GO TO 170
130 CALL WRTD3(N, TETA(Il,MODE), TDPSIO(I1,MODE), 1, RMODE)
' GO 170 170
140 CALL WRTD3(N, TETA(Il,MODE)y, TOPSIB(I1,MODE), 1, RMODE)
GO 10 170
150 CALL WRTD3(N, TETA(I1,MODE)y TWAKI(I1,MIDE), 1y RMQODE)
GO 10 170
160 CALL WRTD3(N, TETA(I1l,“ODE), TSUPT(I1,MODE), L. RHODE)
170 CONTINUE
c WRITE THE PP ID RECORD
! CALL WRTIC(N, 0,0)
180 CONTINUE

o o o o o

RETURN
END
' SUBROUT INE FTFFT
o
! ; COMMON /CONST/ JDK, JDMIDE, JOTCL, PI, NULL, JDZKL, JOMFT
p | 3 JDCKSV, JNMSP, JDEDGE
: c
COMPLEX VAR
' COMMON // ETA, CETA, IETA, NETA, MODE, MINMOD, MAXMOD, XI
1, RKy DLCK, PSIO, DPSIO, DPSIB, WAKI, SUPT, MAXK, LOCDT
2, LCCCT1(¢40), IFWADT, LWADT, IXTRAP, VAR, IVSYM, i5SYM
3, [WSYMy ISSYM, LOCDTK, JTKAN

COMPLEX CFFT, CTEMP1l, CFT, CEXD

! COMMON // CFFT(256)y CTEMP1(256), CFT(2%0,40), CEXD (256,40)
1 EQUIVALENCE (YSPACE,CFFT)
b DIMENSIUN YSPACE(1)
GIVEN COMPLEX FUNCTION CFFT, COMPUTE INVERSE FOURIER
TRANSFORM=1/(2#P1) #INTEGRAL(CFFT#EXP(I®ETA#Y)«DETA) WITH
LIMITS MINUS TO PLUS INFINITY AND I=SQRT(-1).
DISCRETE EQUIVALENT IS
RESULT (J)=DETA/(2#P]) #SUMOVERC(CFFTIKI®REXP(I® (s 1) (K=1)/7(2%N)))
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WHERE K LIMITS ARE 1 TO 2#Ny INDEX J=lyeese2#N AND
DETAsDY=2sP[/(2eN). NOTE EQUIVALENCE IS EXAZT WHEN RZSULT
AND CFFT ARE ALIASEC. TO AL IAS, ASSUME CFFT IS HERMITIAN
SYMMETRIC AND UNAL IASED CFFT(J)=0 FIR J=N¢lgees 28N

RETURN IF NC SOURCES ARE ON (FFT=0)

IF (JTRAN .EQ. 0) RETJ3IN

CALL TIMER(11)

COEF = CETA/(Z2.sP])

HERMITEAN SYMMETRY REQUIRES IM(CFFT(1))=0

CFFT(1) = CMPLX(COEF®REALICFFT(1)), 0,)

ALIASING COES NOT SPECIFY RE(CFFT(N+#1)), MAKE ASSUMPTION
CFFTINETA+1) = (0., 0.)

SET INDEX FOR ALIASING

IAL = NETA+NETA

JTRAN, 1=INPUT CFFT IS REAL, 2=IMAGINARY, 3=CUMPLEX

GO TO (10+30450),JTRAN

INPUT CFFT IS REAL. SPECIALIZT THE COMPLEX CASE FOR SPEED
DO 20 [IETA=2,NETA

CFFT(IETA) = CMPLX(COEF#KEAL(CFFT(IETA)), O.)

CFFT(IAL) = CFFT(IETA)

IAL = TAL-1

FLAG TRANSFURM AS BEING REAL

IFORM = 0

GO TO 70

INPUT CFFT IS IMAGINARY. SAME AS CUMPLEX CASE EXCEPT MULTIPLY
BY =-SQRT(-1) BECAJUSE FIURT JPERATES FASTER ON RtAL DATA

DO 40 IETA=2,NETA

TEMP = COEF=AIMAGICFFT(IETA))
CFFT(IETA) = CMPLX(-TEMP, 0.)
CFFT(IAL) = CMPLX(TEMP, 0,)
1AL = IAL-1

FLAG TRANSFORM AS BEING REAL
IFCRM = 0

GO TO 70

INPUT CFFT IS COMPLEX

00 60 ITETA=2,NETA

CFFTIIETA) = COEF=CFFT(IETA)
CFFT(IAL) = COUNJG(CFFT( IETA))
IAL = 1AL-1

FLAG TRANSFORM AS BREING COMPLEX
IFORM = ]

CALL FOURTI(CFFT, NETA+NETA, 1, 1, IFORM, C)

RESULT IS ALWAYS REAL. AVOIC COMPLEX NOTATICN

IF (JTRAN .EQ. 2) GO T] 90

DO 80 I=1,NETA

YSPACE(I) = REALICFFT(I))

60 10 110

TRANSFORM WAS MULTIPLIED BY -SQRT(=i) S) TAKE IM(RESULT)
DO 100 [I=1,NETA

YSPACE(I) = AIMAGICFFT(I))
CALL TIMER(-11)

RETURN

END

SUBROUT INE FTGENO
GENERATE TRANSFORM TF FOR EACH MODE AND SOURCE

COMMON /8B0DY/ 1BODY, IPBODYy BODDEP, BODDIA, BOOLEN, BODSPD

ls RBS EP2y RBSTR, RBLIM
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COMMON /CONST/ JDK, JDMDDE, JDTCL, PI, NULL, JDCKL, JDMFT
l, JOCKSV, JOMSP, JDEDGE

COMMON /GRID/ OBSDEP, NOBS, DOB5, JBSMAX, TABD3S(100), IT40BS

l, Xy CXy XMINy NX, ITHX, Y, DY, YMIN, NY, ITHY, MODEl, MODEN
2 I[VvAR, [PRDT, [PPDT(), XPMAX, YPMAX, IPPPSD, IPREDG
3 1SPHAS

COMMON /SUPER/ I1SUPR, SUPTOP, SUPBOT, IPSUPR, SUSTR, SUSEP?
1, SUPMID, SULIM, SJUPDIA, SUPLEN

CUMMON /WAKE/ IWAKE, CHAKR, CWAKX, XWAKC, WAKIAD, XWNOM
1, RESLVS,y CWAKM

COMPLEX VAR
CLMWUN /7 EVA, DETA, IETA, NETA, MDDE, MINMOU, MAXMOD, XI

1, PKy DLDK, P50y DPSIOy DPSIB, WAKI, SUPT, MAXK, LOCDT
2y LOCDT1(40), IFWADT, LwADT, IXTRAP, VAR, IVSYM, IBSYM
3, IWSYM, ISSYM, LOCDTK, JTRAN

COMPLEX CFTBGOC, CFTSUP, CFTWAK

COMMON // CFTU0D(256)y CFTSUP(256)y CFTWAK{256), TABXI(256)
iy TKO(40)y TK{1CO)y TETA(L1CU,40), TDLDK{100,40), 1PSIC(100,40)
2y TOPSI0(1C0,40)y TOPSIB(10Uy40)y, TWAKI(100,40), TSUPT(100,40)
EQUIVALENCE (TEMPL,CFTBOD)
DIMENSION TEMP1{9,1)

CALL TIMER(9)

NUMBER OF POINTS IN TRANSFORM = NUMBER DF SIGNAL PJINTS
NETA = NY

LENGTH OF ALIASED TRANSFORM = 2#NETA. FIND ODETA FROM
RELATION DETA«DY=24P[/(2#NETA)

DETA = PI/(FLUAT{NETA)#DY)

LCOP FOR EACH MODE

00 50 MODE=MINMOD,MAXMDD

ACDRESS-1 QOF K=0 ENTRY IN DISP TABLE FJX THIS MODE
LOCDTK = (MODE-1)+JDK

ADDRESS OF ETA=0 ENTRY IN DISP TABLE FOR THIS MODE
IFWADT = LOCDTK + LOCDT1({MODE)

INITIALIZE CURRENT P.SIVION

LOCDT = IFWADT

LWA OF THIS MODE IN DISP TABLE

LWADT = LOCDTK + MAXK

PRESET TO ETA-WITHIN-TABLE. CAN NOT FALL OFF FRONT, ONLY END
IXTRAP = O

LOOP FOR EACH ETA

DO 30 IETA=2,NETA

ETA = DETA#FLOAT(IETA-1)

INTERPOLATE IN CISPERSION TABLES USING ETA AS ARGUMENT
CALL FTODISP

SKIP IF WITHIN TABLE

IF {IXTRAP .EQ. 0) GD TO 20

FELL OFF END. ZERO OUT REMAINDER OF TRANSFORM

DO 10 I=IETA,NETA

TABXI(I) = O,

CFTBOD(I) = {(0.,0.)
CFTSUP{I) = (0.,0.)

10 CFTHAK(I) = (0.y0.)
GO TO 40

20 XI = SQRT{RK##2 -ETAasZ)
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TABXI(IETA) = XI

COMPUTE V WHICH DEPENDS ONLY ON THE OUTPUT SIGNAL VARIABLE
CALL FTVAR

INCLUDE SCURCE FACTUOR(S ) ANU SH1URE

CALL FTSRC

CONTINUE

EQUATIONS HBLC4 FOR ETA=0. EXTRAPOLATE FOR THAT OQINT
IF (IBOCy .NE. 0O) CFTBOC(1) Z.#CFTBOD(2) - CFTBIDI(3)
IF (IWAKE .NE., O0) CFTAAK(1) 2.#CFTHWAK(2) - CFTWAKI(3)
IF (ISJUPR .NE. O0) CFYSUP(1) 2.#CFTSUP () ~ CFTSUP(3)
WRITE TRANSFOKMS ON FILE

CALL FTWRIT

CALL TIMER(-9)

RCTURN

END

SUBRGUT INE FTNEWX

GENERATE TRANSFORM FOR CURRENT VALUE UF X

COMMON /BCDY/ IBODY, 1PBODY, BODDEP, BJIDDIA, BUDLEN, BODSPD
1, RBSEPZ2, RBSTQR, RBLIM

COMMON /FILES/ NTILIB, NTDLIB, NTPDEF, NTPID, NTPDAT, NTPLOT
1, NTOTAB, NTEVEC, NTTEMP

COMMON /GRID/ 0BSDEPy NDOBSy O0BS, OBSMAX, TABObS(100), 1THOBS

1' X. D;(' XMlNy NX‘.' lTHX, Y' DY' YMI\" NY, [THY' MODEI' MUDEN
29 IVAR, IPRDT, I[PPDT(9), XPMAX, YPMAX, IPP?SD, IPREDG
3, IS PHAS

COMMCN /SUPER/ 1SUPR, SUPIOP, SUPB3T, IPSUPR, SUSTR, SUSEPL
1, SUPMID, SULIM, SUPDIA, SUPLEN

COMMON /WAKE/ IWAKZ, CAAKR, CWAKX, XWAKE, WAKRAD, XWNOM
1, RESLVS, CWAKM

COMPLEX VAR
CAOMMON // ETA, DETA, 1ETA, NETA, MODE, MINMOD, MAXMUD, XI

1, RKy OLEK, PSI10y OPSIOy DPSIBy WAKIy SUPT, MAXK, LOCDT
2 LOCOT1(«40)y IFWADTy LWADT, IXTRAP, VAR, 1VSYM, 1BSYM
3 IWSYM, ISSYM, LOCOTK, JTRAN

COMPLEX CFFT, CTEMP1l, CFT, CEXD

COMMON // CFFT(256), CTEMP1(256)y CFT(25644C)y ZEX)(256,40)
EQUIVALENCE (YSPACE,CFFT)

CIMENSION YSPACE(])

DIMENSION ICU4)y ISYM(4), IS1A1(4)

CALL TIMER({10)

I1S5-- 1=X1, 2=80DY, 3=WAKE, 4=SUPERSTRUCTURE

ISTAT(IS)~-- =-1=TURN ON SOURCE ISy 0=IS IS OFF, 1=1S ALREADY ON
CN 1ST PASS, INITIALIZE ALL SOURCES TO OFF

IF (ITHX .NE. 1) GC TO 20

D0 10 1S=1,4

ISTAT(IS) = 0O

SHOW ALL SOURCES ARE OFF

JTRAN = 0

DO 15 MOLE=MINMOD,MAXMOD

DO 15 I1ETA=1,NETA

CFTUIETA,MODE) = (0sy 0.)

CECIDE WHICH SOURCES TO TURN ON

If BODY REQUESTED, TURN IT ON THE 1ST PASS (1$=2 FOR BODY)
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20 IF (IBODY .NE. O oAND. ITHX .EQ. 1) 1STaT(2) = -1
c IF SUPERSTRUCT REQUESTED. TURN IT ON THE 1ST PASS (1S=4 FOR SUP)
IF (ISUPR .NE. O JAND. ITHX .EQ. 1) [ISTAT(4) = -1
f . c IF WAKE REQUESTED, TURN IT ON WHEN X EXCEEDS XWAKL (BUT DONT
‘ { c TURN IT ON IF IT IS ALREADY ON) (1S=3 FOR WAKE)
. IF (INAKE «NE. O oAND. X .GE. XWAKE oAND. ISTAT(3) .NE. 1)
1 1 ISTAT(3) = -1

C SKIP IF ALL SOURCES ARFE ODFF
IF (JTRAN .EQC. O) GO TO 70 _
STEP (THE SOURCES WFICH ARE ALREADY ON) THROUSH DX
DO 50 MODE=MINMOOU,MAXMOD
DO 50 IETA=1,NETA
50 CFT(IETA,MOCE) = CFT(IETA,MOCE)*CEXD(IETA,M3ODE)

(g

LGCP FOR EACH S>OURCE
70 DO 80 IS=2,4

JUMP IF SCURCE IS TO BE TURNED ON NOW
B0 IF (ISTAT(IS) .EQ. -1) GJ TO 90

NO SOURCE IS TO BC TURNED ON NOwW

GO 70 210

READ IN TRANSFORMS FOR EACF SOURCE
90 REWIND NTTEMP
1S=ID(RECNO) INDICATES CONTENTS OF RECIID NUMIER=RECNO
ISYM(RECNO) INDICATES SYMMETRY OF TRANSFORM,
1=HERMITEAN ANTI=-SYMMETRIC, 0=HS, =1=NJ SYMMETRY
READ(NTTEMP) IDyISYM
DD i90 MODE=MINMUD,MAXM0D
DO 95 IETA=1,NETA
95 CTEMPL(IETA) = (O.y 0.)
\ c LCCP FUR EACH SOURCE AND X1
DO 180 IREC=1,4
JUMP IF GOING TO READ A SOURCE
IF (ID(IREC) .NE. 1) GO TO 150
READ X1
READ(NTTEMP) (YSPACE(IETA),IETA=1,NETA)
INSERT (TRANSFORM(5) JJUST TURNED ON) INTO EXISTING TRANSFORMS
DO 100 IETA=)1,NETA
ARG = YSPACE(IETA)saX
100 CFT(IETA,MOUE) = CFT(IETA,MIDE)
)| : + CTEMPL(IETA)#CMPLX(COS(ARG)y SIN(ARG))
c SKIP IF C0Sy SIN(XIaDX) HAVE ALREADY BEEN STORED
IF (ISTAT(1) .EQ. 1) GO TO 140
DD 130 [IETA=1,NETA
‘ ARG = YSPACE(IETA)=CX
l | 130 CEXD(IETA,MOCE) = CMPLX(COS(ARG!y SIN(ARG))
; c XI RECORD SIGNALS END OF SOURCE RECURDS FUR THIS MODE
140 GO 70 190
c READ SOURCE RECORD
150 READ(NTTEMP) (CFFT(IETA)y IETA=]1,NETA)
c SKIP IF NOT TURNING ON THIS SOURCE--GET SOURCE NUMBER, TEST STATUS
IS = ID(IREC)
IF (ISTAT(IS) «NE. -1) GO TO 180
c JTRAN SHOWS CHARACTER JF NET TRANSFORM
c 1=REAL, 2=IMAGINARY, 3=COMPLEX (3 NOT IMPLEMENTED)
IF (ISYM(IREC) .EQ. 1) JTRAN = JTRAN .JR. 2
(:) IF (ISYM(IREC) .EQ. O0) JTRAN = JTRAN .OR. 1
o IF (ISYM(IREC) .EQ. -1) JTRAN = JTRAN .OR. 3
c ADD THIS SOURCE INTO SuM OF EMERGING SOURCES
00 160 IETA=i,NETA )
160 CTEMPL(IETA) = CTEMPL(IETA) + CFFT(IETA)
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210

220

230
240

260

- 210

300
310

320

1,

A (W

CONTINUE
CONTINUE

DO 200 IS=1ls4

IF (ISTAT(IS) .EQ.
SHOW EXP( I#XI#*DX)
ISTAT(1) = 1

-1)
HAS BEEN

SKIP
IF (JTRAN .EC. O)
TEST FUR TRANSFORM REAL,
GO 1O (2204250 ), JTRAN
TRANSFOURM IS REAL

DO 240 I1ETA=1,NETA
TEMP = 0.

CO 230 MUDE=MINMUD, MAXMOD
TEMP =
CFFT(IETA) =
GO TG 320
TRANSFORM IS IMAGINARY
DO 270 IETA=1,NETA
TEMP = O.

DU 250
TcMP =
CFFY(IETA) =
GO 170 320

CMPLX(Z . =T EMP

CMPLX (0.,

DO 310 IETA=L,NETA
CEET(IETA) = (0Ouy O.)

CALL TIMER(-10)
RCTURN

END

SUBROUTINE FTPOT

RESET SCURCE STATUS FROM (TURN

MODE=MINMODy MAXM0OD
TEMP + AIMAGICFT(IETA,MODE))
c«#TEMP)

ON) TO (ON)

ISTAT(IS) = 1

STORED

IF ALL SOURCES ARE UFF
€O T0O 300
IMAGINARY,

TEMP + REAL(CFT(IETA,MODE})

] 0-)

OR COMPLEX

ADD POTENTTAL SOLUTION TO DISTURBANCE

COMMNN /CONST/ JDK,
JDCKSV,y JDMSP,

JOMODDE
JDEDGE

JOTCLy PIy NULL, JOTKL, JDMFT

COMMON /CONTRL/ ICASE,
1, NODISP,y NOGRIC

ICKFLG( 20)y JDISPy JFFT, JPIT

EQUIVAI ENCE (MODSEAy ICKFLG(1) 1),
HE) {MODBOD,y ICKFLG(3) ),

COMMON /GRID/s OBSDEP, NOBS,
1y Xe CXy XMINy NX, ITHX,
21 IVAR, IPRDT, (PPDT(9)},
3, ISPHAS

\K

(YODWAK, ICKFLG(4) ),

DOB S,
DY
XPMAX,

(MODOBS, ICKFLG(2))
(MODSUP 4y ICKFLG(5))

O0BSMAX,
YMIN,
YPMAX,

TAB0BS(100), ITHNBS
NY, ITHY, MODEl, MODEN
IPPPSD, IPREDG

el =

COMMON /BCDY/ 1BOOY,

1, RBSEP2, RBSTR, RBL IM
COMMON- /SUPER/ ISUPR.
1, SUPMIC, SULIM,

COMPLEX VAR

COMMON // ETA, DETA,
1, RKy CLLCK, PSIGCy
2 LOCDT1(40), IFWADT,
3, IWSYM, ISSYM,

IETA,

1PBODY,

SUPTOP,
SJPCIA,

DPS10,
LNADT,
LOCDTK,

BODDEP,

SUPROT,
SUPLEN

IPSUPR,

NETAs MODE,
DPSIBy WAKI,
IXTRAPy VAR,

JTRAN
110

BODDIA, BUDLEN,

MINMOD,
SUPT,

80ODSPD

SUSTR, SUSEP2

MAXMOD, XI
MAXK, LOCDT
IYSYM, IBSYM




COMPLEX CFFT, CYEMPl, CFT, CEXD

COMMON 7/ CFFT(256)y CTEMP1(256)y CFT(256440)y CEXD(256+40)
EQUIVALENCE (YSPACE,CFFT)

DIMENSION YSPACE(1)

DIMENSION ZDI(4)

CALL TIMERI12)

IF (JFFT .NE. O0) GO T3 6 ‘
NO WAVES=--JUST POTENTIAL SOLN. INITIALIZE OUTPUT ARRAY,
DO 4 I=1,NY

YSPACE(I) = O.

SKIP IF QUTSIDE SPECIFIED RANGE FOR POTENTIAL SOLN
IF (X GT. XPMAX) GO TO 530

INOEX OF MAX Y COURCINATE

LIM = MINO(IFIX{YPMAX/DY)+1l, NY)

SKIP IF BCCY POTENTIAL OPT ION OFF

IF (IpBCOY .EC. O0) GO TO 290

X CCORCINATE UF OBSERVATIDN POINT WRT SOURCE, SINK
X1 = X + RBSEP2

X2 = X - RBSEP2

X1S X1us2

»2S X2ea2

UBIQUITCOUS FACTORS

CON = REBSTR/(4.4P1)

CONU = CON/sEBCCSPD

2 CCORDINATE UF UBS POINT WRT BODY, IMAGE

I0I(1) = -OBSDEP + BODDEP

IDI(2) = -0OBSCEP - BODDEP

LCOP FOR RQCY, IMAGE

DO 210 1D0=1,2

PICK UP RELATIVE Z COJDRDINATE

0 = ZDI(1ID)

2DS = ZICes2

PRESET Y COORDINATE

Y = o.

LCOP FOR EACH Y

DO 200 I=1,LIM

YS = Yau2

SQUARE OF TRANSVIRSE DISTANCE TO 0BS PIINT

TS = IS + ¥YS

DISTANCE TC €BS POINT FROM SOURCE, SINK

Rl SQRT(X1S¢+TS)

R2 SQRT(XzS+TS)

JUMP ON VARIABLE TO COMPUTE EFFECT OF SOURCE+SINK AT THIS DEPTH
GO 7O (10,20,30,40,50460,70,80490,100),1IVAR

(U) X-VELOCITY

YSPACE{I) = YSPACE(I) + CONe#(X1/Rle#3-X2/R2a43)
GO TO 200

(v) Y-VELOCITY

YSPACE(I) = YSPACE(I) + CONa(Y/Rlea3-Y/2s23)
60 70 200

(DELTA-X) X-CISPLACEMENT

YSPACE(I) = YSPACE(I) - CONU#l(1l./R1-1./R2)

GO 70 200

(DELTA-Y) Y-CISPLACEMENT

CONTRIBUTION 1S ZERO FOR T5=0.

IF (TS .EQ. 0.) GO TO 200

YSPACE(I) = YSPACC(1) + CONU=Y/TS#(X1/31-X2/R2)
GO0 70 200

(DELTA-Z) VERTICAL CISPLACEMENT

m




80

30
1

CUNTRIBUTION IS ZtRO FOR TS=0.

IF (TS +EQ. 0.) GO TJ 200

YSPACE(I) = YSPACE(I) + CONU®ID/TS*#(X1/R1-X2/K2)

GO TO 200

(EPSILON=-X) X=STRAIN

YSPACE(I) = YSPACE{I) + CONU#(X1/R1l##3-X2/32#%3)

GO 10 200

(EPSTLON-Y) Y-STRAIN

IF (TS .EC. O0.) GO TO 75

TEMP = 1, =2.#YS/TS

YSPACE(I) = YSPACE(I) + CONU*(X1/R1#(TEMP-YS/K1#%2)
~X2/R24(TEMP-YS/R2#%2))/TS

GC TC 200

LIMIT OF ABOVE AS TS GJES T) 0.

YSPACE(I) = YSPACE(I) + CONU#[=,5/X1S+.5/%X25S)

GO 170 200

{GAVMA-XY)

YSPACE(I) = YSPACE(I) 4 2.#Z0NU*(Y/i##3-Y/R20%3)

GO 70 200

(SIGMA) STRAIN RATE

YSPACE(L) = YSPACE(I) - CON#((1.-3,#ZDS/Rle%2)/R1 #3
“(le=3.#IDS/R2%#2)/R2un3)

GO TO 200

(W) VERTICAL VELOCITY

YSPACE(I) = YSPACE(I) # UON#(ZD/R1#%#3-7D/R2##3)

Y =Y ¢+ DY ’

CONTINUE

SKIP IF SUPERSTRUCTURE NOT TO BE COMPUTED

IF (IPSUPR .EQ. O) GO TO 530

X CCORCINATE OF OBRS POINT WRT SOURCE, SINK
X1 X = SUPMIC + SUSEP2

X2 X = SUPMID - SUSEP2

X1S = X1#%2

X258 = X2##2

UBIQUITCUS FACTORS

CON = SUSTR/(4.%P])

CONuU = CON/BQDSPD

Z CCORDINATE GF 0BS POINT WRT BOTTOM, BJITTOM [MAGE, TOP,
TOP IMAGE OF SUPERSTRUCTURE

ZD1 (1) -0BSDEP + BODDEP - SUPBOT

20! (2) -0OBSUEP - BODDEP + SUPBOT
Z201(3) -0BSCEP + BODDEP SUPTOP

201 (%) -0BSDEP - BODDEP + SUPTOP

LOOP FOR BOTTOM, THEN TJOP OF SUPER

ID = 1

DO 520 1e&r=}1,2

LOCP FOR SUPER, IMAGE

D0 510 ISI=1,2

PICK UP RELATIVE Z COORDINATE

20 = ZoI(1ID)

IDS = ZD##2

PRESET

Y = r'.

LCOP FOR EACF Y

BO 500 I=),4LIM

YS = Yeug

SQUARE OF TRANSVERSE DISTANCE TO 0OBS POINT
TS = Z0S + YS

DISTANCE TO CBS PUINT FROM SOURCE, SINK
Rl = SQRT(X1S+TS)

W oW onon

12




< R2 = SQRT(X2S+TS)
N | ] Cc JUMP ON VARIABLE TO COMPUTE EFFECT OF SJURCE+SINK AT THIS DEPTH
i GO TO (310,320,330, 340, 350,36C, 370,380,390,4C0) ,1 VAR
! c (v)
310 YSPACE(I) = YSPACC(I) - CON®(X1/R1/(ZD+R1)=X2/R2/(ZD+R2)) ;
GO TO 500
c (v) i1
320 YSPACE(I) = YSPACE(I) - CON®(Y/R1/(ZD+31)1-Y/R2/(ZD+R2))
GO TO 300
C (DELTA-X)
330 YSPACE(I) = YSPACS(1) - CONJ*ALOG((ZD4R1)/(ZD+R2))
GO TO 500
c (DELTA-Y)
Cc CONTRIBUTION IS ZtRO FIR Y=0,

340 IF (Y .EQ. O0.) GO TO 500
TEMP = SQRT(TS)

| YSPACE(T) = YSPACE(I) = CONJU#(ASIN((TS+2DeR1)/TEMP/ (ZD+R1)} i
{ 1 ~ASIN((TS+ZD*R2)/TEMP/(2D4R2)))
GC TO 500 ?
C (DELTA-Z) J
350 YSPACE(I) = YSPACE(E) - CONU#ALOG((X14R1)/(X2+4R2)) ,
l GO T0O 500
o (EPSTLON=X) ¥
. 360 YSPACE(I) = YSPACE(I) = CONU(X1/R1/(ZD+R1)=X2/R2/(ZD+R2)) %
. GO TO 300 I
C (EPSELON-Y)
(o CONYRIBUTION IS ZERC FOR TS=0 i
370 IF (TS .EQ. 0.) GO T3 500
YSPACE(I) = YSPACE(I) - CONU®(X1/R1la(-1,/(ZD#R1)+2D/TS)
| 1 ~Xz/R2#( =1./(2ZD4R2)+2ID/TS))
GO TO 500
(o {GAMMA=XY ) ;
380 YSPACE(I) = YSPACE(I) - 2.#CONU#(Y/R1/(ZD+R1)~Y/R2/(ZD+R2)) [f
GO TO 500
C (SIGMA)
390 YSPACE(I) = YSPACE(I) = CON#(ZD/Rl#23-2D/R2%#3) ]
, GO TO 500
| c (W)
{ i 00 YSPACE(1) = YSPACE(L) - CON®#(1l./R1-1./R2)
500 Y = Y + DY

510 ID = ID + 1 .
CON = =-CON ,

' CONU = -CCNU !

520 CONTINUE :

53G CALL TIMER(-12) L

! ’ RETURN
END i
SUBROUT INE FTPSDS
. ' c AUTPUT PSC DATA TO PP PROCESSOR
) c
COMMON /GRID/ OBSDEP, NOBS, COBS, OBSMAX, TABOBS(100), ITHOBS
15 X, DX, XMIN, NX, fTHX, Y, DY, YMIN, NY, ITHY, MODEl, MODEN
| 2 IVA2, IPRDT, IPPDT(9), XPMAX, YPMAX, [PPPSD, [PREDG |
E | 3, ISPHAS
Cc

COMMON /FILES/ NTILIB, NTOLIB, NTPDEF, NTPID, NTPDAT, NTPLOT
! 1, NTOTAB, NTEVEC, NTTEMP

COMMON /NAME/ NAMES(2,10), DTNAMS(2,9)

COMMON /PFCOM/

1 LENPP, PNAME, PMIN, PYAX, PLEN, VNAME, VMIN, VMAX
13




o [aEgNel

e N el

[eXaXal

10

20

30

40

2, VLEN, FNAME(2), FMvIN, FMAX, FLEN, FTODP, TITLE(Z2)

3, 10CURy IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
b4y IDPP, LV, ISYM

€y ENDPP, IBLOKS(1)

COMPLEX VAR
COMMON // ETA, DETA, IETA, NETA, MUULE, MINMOD, MAXMOD, XI

1, RK, DLDK, PSIO, DPSIO, DPSIB, WAKI, SUPT, MAXK, LOCDT
2 LUCCT1(40)y, IFWADT, LAADT, IXTRAP, VAR, [VSYM, I3SYM
ER) INSYM, ISSYM, LOCDTK, JTRAN
COMPLEX CFTBCC, CFTSUP, CFTwAK
COMMON // CFTBOD(Z256), CFTSUP(256), CFTWAK(Z256), TABXI (256)
1, TKO(40), TK(LOO)y TETA(100,40), TDLDK(100,4C), TPSIO(100,40)
< TOPSIO(100,40)y TOPSIB(100,40), TWAKI(100,40), TSUPT(100,40)

EQUIVALENCE (T EMPL,CFTBOD)

DIMENSTON TEMPL(9y 1)

R AL NAMES

DIMENSICN NAMPSD(.,3), IDPSD(3), ID(4), JSYM(4} .

UATA NAMPSC/OHPSU(RODY )y 1H 4 SHEPSC(WAKE)y 1H 4y LOHPSDUSUPER) 41H /
DATA IDPSU/4HBPSD, 4HAPSDy 4HSPSD/

RETURN IF PSCS ARC NOT TO BE CISPLAYED

IF (TPPPSC .tQ. 0) RETURN

RECCRD NUMBER OF SOURCE TO PP NEXT

IPPREC = 1

REWIND NTTEMP

READ({NTTEMP) ID,JSYM

ID(I) = SCURCc -NUMBER IS OF RECORD 1

IS-- 1=XI (WHICH IS LAST RECORD OF MODE), 2=830DY, 3=WAKE, 4=SUPER
IS = 1ID(IPPREC)

INITIALIZE PP SPECS FOR SJURCE IS

CALL SETIU(iCPSD(IS-1)y 1, 4HMODE, 3HETA, NAMPSI(1l,IS-1))
LCOP FOR =-ACH MODE

CO 50 MOLE=MINMOD,MAXMOC

ITHREC = 1

READ RECORD NUMBER ITHREC FIR THIS 940DE

USE CFTBCD AS TEMP STORAGE

READ(NTTEMP) (CFTBOC(IETA),IETA=1,NETA)

SKIP IF THIS 1S NOT THE SJURCE WE WANT

IF (ITHREC .Nt. IPPREC) GO TO 40

{SEE COMMENTS IN FTCON). ASSUME HERE THAT TP=+3R-TM, THEN

CNLY TP WwAS WRITTEN ON THE FILE. PSD=(28TP)##

DO 30 IETA=1,NETA

TEMPL(IETA) = 4,#(REAL{CFTBOC(IETA))#=22 + AIMAG(CFTBOD(IETA))##2)
CIOMPUTE ANC FLOAT ACTJAL MODE NUMBER

RMODE = MODE + MODELl -1

WRITE THE PSC CATA FOR THE PP PROCESS3IR

CALL WRTDAT(1, NETA, TEMPl, 1, RMODE)

BUMP RECORD NUMBER AND LOOP BACK FOR NEXT SOURCE
ITHREC = ITHREC + 1

IF (ID(ITHREC) .NE. 1) GO TO 20

LAST RECORD CF EACH MODE IS XI
READ(NTTEMP) (TEMPL(IETA)y IETA=1,NETA)
CONTINUE

WRAP UP PP SPECS ANC ARITE THEM

VMIN = 0.

VMAX = DET A#FLOAT(NETA-1)

NOTE THAT NAMES HAS BEEN MADE REAL
TITLE(1) = NAMES(1,IVAR)

M4




4 TITLE(?2) = NAMES(2, IVAR) 3
¢ _ CALL WRTIC{NETA, 0,0)
=~ C MOVE UP TO NEXT RECORD, 120P IF IT IS ANDTHER SOURCE
IPPREC = IPPREC + 1
IF (ID(IPPREC) «NE. 1) GI TO 10
RETURN
END
SUBROUT INE FTSRC
c COMPUTE TRANSFORM PCINT FOR CURRENT ETA; MODE

COMMON /BGDY/ 1BODY, IPBODY, RODDEP, B8JIDDIA, 30DLEN, B80DSPC
1, RESEP2, RBSTR, RBLIM

CUMMON /SUPER/ ISUPR, SUPTOP, SUPBOT, IPSUPR, SUSTR, SUSEPZ
1, SUPMID, SULIMy SJPDIA, SUPLEN

COMNMON /WAKE/ IWAKE, CAAKKR, CWAKX: XWAKE, WAKRAD, XWNUM
1, RESLVS, CWAKM

COMPLEX VAR
COMNON // ETA, DETA, IETA, NETA, MODE, MINMODy, MAXMOD, XI
1, RK.» DLDK, PS10, DPSIO, DPSIB, WAKI, SUPT, MAXK, LOCDT
2y LOCDTL1{40), IFWADT, LWADT, IXTRAP, VAR, [VSYM, [BSYM
3 IWSYM, 1SSYM, LOCDTK, JTRAN
COMPLEX CFTBCCy CFTSUP, CFTWAAK
COMMON // CFTHOD(.56), CFTSUP(256), CFTWAK{256), TABXI(256)
1, TKO(40), TK(i00), TETA(100,40), TOLDK{1C0,40), TPSI0(100,40)
2 TDPS10(100,40), VOPSIB(100,40), TWAKI(100,40), TSUPT(100,40)
EQUIVALENCE (TEMPl,CFTBI0)
DIMENSICN TEMP1(9,1)
COMPLEX S

NOTE THAT S=INTEGRAL{F#PSI#DZ). IBSYM,IWSYM,ISSYM INDICATC THE
SYMMETRY OF T1 (SEE FTCIN CIMMENTS) FOR THE BJDY, WAKE, SUPER WHE N
XI CHANGES SIGN-~- 1=HERMITEAN ANTI-SYMMETRIC, O=HERMITEAN
SYMMETRIC, =-1=NO SYMMETRY !

OO0 OOO0

SKIP If BOOY OFF
IF (IBOUDY .EQG. 0) GO TO 100
IF (1BOCY .EC. 2) GO TDJ 20
RANKINE 8CDY
RBSTR=SOURCE STRENGTH, 3BSEP2=1/2 SIURZE TO SINK SEPARATIUN
S = CMPLX{Oey -2.#RBSTR#DPSIB#SIN{XI#RBSEP2))
CFTBOD(IETA) = S#VAR
IBSYM = [VSYM
GU TO 100 !
c DIPOLE BODY. RBLIM=LIM(RBSTR#RBSEP2) !
20 S = CMPLX{0.y =2.#RBLIM#CPSIBeXI) '
CFTBOD(IETA) = S#VAR
I8SYM = IVSYM

e

OO0

c SKIP IF WAKE IS UOFF
100 IF (IWAKE .EQ. 0) GO TO 200
S = CMPLX{-WAKI®CNS({XI#XWAKE), WAKIeSIN({XI#XWAKE))
CFTWAK(IETA) = S#VAR | |
IWSYM = IVSYM {

c SKIP IF SUPERSTRUCTURE IS OFF 1
200 IF (ISUPR .EQ. 0) GO TO 300 |E.
IF (ISUPR .EC. 2) GO TJ 220 |
C OVAL SUPERSTRUCTURE. SUSTR=SOURCE STRENGTH, SUSEP2=1/2 SOURCE '

1ns




TO SINK SEPARAVION, SJPT=PSI(BOT)=PSI(TOP)

TEMP = 2,#SUSTR#SUPT#SIN(XI#SUSEP2)

SUPMID=X CCORDINATE OF MIDDLE DF SUPERSTRUCZTURE

S = CMPLX(TEMPeS IN(XI#SUPMID), TEMP#COS(XI=SUPMID))
CFTSUP(IETA) = S#VAR

ISSYM = [VSYV

GO TO 300

CIRCULAR SUPER. SULIM=LIM(SUSTR#SUSEP2)

TEMP = 2.#SULIM#SUPT=XI

S = CMPLX(TEMP#SIN(XI#SUPMIDi, TEMP#COS(XI#SUPMID))
CFTSUP(IETA) = S#/AR

ISSYM = [vSYV

RETURN
ENC
SUBROUTINE FTVAR

COMPUTE THE VARIABLE-DEPENDENT (BUT SOURCE-INDEPENDENT) PART OF

THE TRANSFORM

COMMON /BLDY/ IBOCY, IPBODY, BODDEP, s80DDIA, BIDLcN, BODSPD
1, RGSEPZLy, RBSTR, RBLIM

COMMON /GRID/ OBSDEP, NOJBS, DOBS, DBSMAX, TABO3S(100), ITHOBS

1y Xy CXy XMIN, NX, ITHX, Y, DY, YMIN, NY, ITHY, MODEl, MODEN

29 IVAR, IPRDT, IPPDT(9), XPMAX, YPMAX, [PPP5D, IPRLDG
3, ISPHAS

COMNMON /NAME/ NAMES(2,10)y, DTNAMS(2,9)

COMPLEX VAR

COMMON // ETA, DETA, IETA, NETA, MODE, MINMUD, MAXMOD, XI
1o Rk, DLLK, PSIC, DPSIO, DPSIB, WAXI, SUPT, MAXK, LOCD1
2y LOCDT1(+0), IFWADT, LWADT, IXTRAP, VAR, IVSYM, IBSYM
3 IWSYM, ISSYM, LOCDTK, JTRAN

DATA NAMES/ 20HX-VELDCITY (U) 9 20HY-VELOZITY (V)

1, ¢OHX~-DISPLACE (DELTA-X)y 20HY-DISPLACE (DELTA-Y)
2, 2OHZ~-DISPLACE (DELTA-Z2)y cOHX~-STRAIN (EPSILON=-X)
3, 20HY-STRAIN (EPSILON-Y), 20HSHEAK STRN (LAMMAXY)
4, 20FDILATATION (SIGMA) 4 20HZ-VELOCZITY (W)

/

IVSYM, 1=VAR IS HERMITEAN ANT[-SYMMETRIC IN XI, O=H. SYNMETRIC,

-1=N0O SYMMETRY IN XI (THIS CASF HAS NOT BEEN IMPLEMENTLD)
TEMP CotX#(2.#RK/DLDK®#( ETA/(BODSPDeXwe2))uu2 +1,)
TEMP 1./ TEMP

GO TO (10,20430440,50,60,470,480,90,100),1VAR

(U) DOWN TRACK VELOLITY DISTURBANCE
VAR = CMPLX(TEMP#DPSID#XI/R<#x2, 0.)
IVSYM = O
GO TO 200

{v) CROSS TRACK VELOCITY

VAR = CMPLX(TEMP#DPSIO®ETA/RK##2, O0,)
IVSYM = ]

G0 TO 200

(DELTA-X) DOWN TRACK DISPLACEMENT

VAR = CMPLX(0.y -TEMP#DPS10/(BODSPD#RK##2))
IVSYM = 0

GO TO 200




(DELTA-Y) CROSS TRACK DISPLACEMENT

VAR = CMPLX(0., =TEMPeDPSIO®ETA/(BODSPD® X1#RKe#2))
IVSYM = |

GO TO 200

({DELTA-Z) VERTICAL CISPLACEMENT

VAR = CMPLX(=-TEMP#PSIO/(BUODSPOaXI)y 0.)
IVSYM = O

GO TO 200

(EPSILUN-X) DOWN TRACK STRAIN

VAR = CMPLX(TEMP#DPSIO#X1/(BODSPD*RKe#2), 0.)
IVSYM = O

GO TO 200

(EPSTLON=-Y) CrROSS TRACK STRAIN

VAR = CMPLX(TEMP#DPSIO#ETA##2/(BODSPDsX[#RKes2), O.)
IvSYM = O

GO 10O <00

(GAMMA=XY) SHEARING STRAIN IN HORIZONTAL PLANC
YAR = CMPLX(TULMP#UPSID#2.,#ETA/(BODSPD#K##2),y 0.)
IVSYM = 1

GO T 200

(SIGMA) HCRIZCNTAL PLANE DILATATION
iR = CMPLX(O.y TEMP#DPSIO)

IvaYM = 0

60 TO 200

(W) VERTICAL VELOCITY
VAR = CMPLX(0.y -TEMP&PLIU)
IVSYM = O

RETULKN

END

SUBROUTINE FTWRIT

WRITE TRANSFCRMS FOR EACH SOURCE ON FILE NTTEMP

COMMON /BCOY/ I1BODY, IPBODY, BOODEP, BIDDIA, BUDLEN, BODSPD
l, RBSEP2, RBSTRy RBLIM

COMMON /FILES/ NTILIB, NTYDOLIB, NTPDEF, NTPIDy NTPDAT, NTPLOT
1, NTDTAB, NTEVEC, NTTEMP

COMMON /SUPER/ ISUPR, SUPTOP, SUPBOT, IPSUPR, SUSTR, SUSEP2
1y SUPMIC, SULIM, SJPCIA, SUPLEN

COMMON /WAKE/ IWAKEs CHAXR, CWAKX, XWALE, WAKRAD, XWNOM
1, RESLVS,y CWAKM

COMPLEX VAR

CUMMON // ETA, DETA, I1ETA, NETA, MODE, MINMOD, MAXMOD, X1
l, RK, DLDK, PSI0, OPSIO, DPSIB, WAKI, SUPT, MAXK, LOCDT
2 LCroT1(40), IFWADT, LWACT, IXTRAP, VAR, [VWSYM, I8SYM
3, IwSYM, ISSYM, LOCDTK, JTRAN

COMPLEX CFTBOC, CFTSUP, CFTAAK

COMAMON // CFTBOD(256)y CFTSUP(256), CFTWAK(256), TABXI(23¢)

1, TX0(40), TK(100), TETA(100,40), TDLCK(100,40), TPSTIO0(100,40)
2y TOPSIO(100,40), TOPSIB(100,40), TWAKI (100,40) 4y TSUPT(100,40)
EQUIVALENCE (TEMPL,CFTBID)

17




DIMENS ION TEMPL(9,1)
DIMENSICN IC(4), ISYM(&)

TDUNREC) IDENTIFIES THE CONTENTS OF RECORD NUMBER NREC

SETTINGS ARE 1=XI, 2=BODY, 3=WAKE, 4=SUPERSTRUCTURE

ISYMUIREC) INDICATES THE SYMMETRY OF THE CORRESPONDING TRANSFORM
SKIP IF NOUT 1ST PASS

[F (MODE .NE. MINMOC) GO T3 60

NREC = O

IF (I80DY .:Q. 0) GO TU 10

NREC = NREC+1

ID{NREC) = 2

ISYVMINREC) = IBSYM

c
C
' c
C
c

10 IF (IWAKE .EQ. 0) GO TIJ 20
NREC = NREC+1
ID(NREC) = 3
{ ISYMINREC) = IWSYM

20 IF (1SUPR .EQ. 0) GO TO 5¢C
NREC = NREC+1
IDINREC) = 4
4 ISYMI{NREC) = ISSYM
c XI MUST BE LAST
' 50 NREC = AREC+l
IDINREC) = 1
ISYMINREC) = 0
REWIND NTTEMP
WRITEINTTEMP) 10, ISYM | 3

c WRITE TRANSFORMS IN SAME OKDER AS SJURZES ABOvVE
60 IF (IBODY .EQ. O) GO TO 70
WRITE(NTTEMP) (CFTBOD!I TETA)y IETA=]1,NETA)
70 IF (IWAKE .EQ. O0) GO TO 80
WRITE(NTTEMP) (CFTWAK{ IETA), [ETA=1,NETA)
80 IF (ISUPR .EQC. O0) GO TO 110
: WRITEINTTEMP) (CFTSUP{ IETA), IETA=1,NETA)
] 110 WRITEINTTEMP) (TABXI(IETA),IETA=1,NETA)
RETURN
END
SUBROUT INE TNCON
. C INPUT CONTROL ROUT INE

| COMMON /CUNTRL/ 1CASE, ICKFLG(20), JDISP, JFFT, JPOT
' 1y NCDISP, NOGRIC
EQUIVALENCE (MODSEA, ICKFLG{1)), (MODOBS,ICKFLG(Z2))
1 1, {MOUBOD, ICKFLGI3) ), {MODWAK, ICKFL3(4)), {MODSUP,IZKFLG(5))

! COMMON // LENCK, NBLOCS, ITHCOM, IDENT, ITHTYP, INTYPE
1, LSTCHK(1000), LSTSAV{1CCO0O0)

ssnsaSUMMARY CF APPROACH#%su»
FROGRAM IANPUT MAY CCME FROM 2 SOURCES
l. INPUT FILE (NAMELIST DECK IMMEDIATCLY FOLLOWING AN INP :
CONTROL CARD) |
2+ DATA LIBRARY FILE (LIB CARD IN INPUT STREAM SPECIFIES WHICH
NAMELIST DECK TO READ FROM LIBRARY FILE)
3. DISPERSIUN TABLE FILE (HANDLED BY LT ROUTINES,y NOT HERE)

THE CHECKLIST IS A LIST OF INPUT VARIABLES WITH ONE OR MORE
FLAGS SPECIFIED FOR EACH VARIABLE. THE PROGRAM SAVES ALL

ns
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CHECKLIST VARIABLES BEFORE REAOING INPUT AND COMPARES VALUES
AFTER INPUT, SETTING FLAGS INOICATING CHANGES. IN MULTI-CASE
JOBS, THIS PERMITS THE PROGRAM TO OETERMINE WHAT RESULTS CAN BE
CARRIEQ OVER FROM THE PREVIJUS CASE AND WHAT MUST BE REZOMPUTEO.

QUTPUT FORMAT SPECIFICATIONS CAN BE INPUT FOR EACH SET OF DATA
SENT TO THE PRINT/PLOT (PP) PROCESSOR. SPECS FOR ALL PP SETS
ARE INPUT TO A SINGLE SET OF VARIABLES. TWO JOF THOSE VARIABLES
(I0PP ANO IOCUR) ICENTIFY THE PARTICULAR PP SET TO WHICH THEt
SPECS APPLY. BEFORE READING ANY PP SPEC, NULL VALUES ARE
INSERTED IN THZ PP INPJT VARIABLES. AFTER READING, THE VALUES
ARE MOVEQ 70 A SAVE ARRAY UNTIL ENO OF INPUT PROCESSING WAEN
THEY ARE ALL WRITTEN ON A FILE. AT THE START OF THE NEXT CASE,
THIS FILE IS READ SO THAT PP SPECS WILL ACCUMULATE FROM CASE

TO CASE.

CALL TIMER(1)

BUMP CASE NUMBER (=0 ON 1ST CALL TO INCON)
ICASE = ICASE + 1

CNCE PER RUN INITIALIZATIONS

IF (ICASE .EQ. 1) CALL INRUNL

RESTORE PRINT/PLOT OATA

CALL INRSPP

SET UP CHECK LIST

CALL INCKO

SAVE CHECK LIST VARIABLES BEFORE INPUT
CALL INSVCK

REAOD INPUT PROCESSOR CIMMAND
CALL INRCOM

GO TO (20,430,40,50), ITHCOM
READ INPUT OATA FROM TAPE 5
CALL INRDAT(5)

GO0 TO 10

READ LIBRARY CATA
CALL INLIB
GO 10 10

END OF RUN--NO RETURN
CALL ENDRUN

ENO OF CASE INPUT. COMPARE VARIABLES AFTER INPUT wITH
VALUES SAVED BEFORE INPUT, SET APPROPRIATE CHECK LIST FLAGS
CALL INCHK

SAVE P/P CATA

CALL INSVPP

CALL TIMER(~1)

RETURN TO EXECUTE THE CASE

RETURN

END

SUBROUT INE INCHK

COMPARE VARIABLES IN CHECKLIST WITH THDSE SAVED PREVIOUSLY

COMMON /CCNTRL/ ICASE, ICKFLGl20), JOISP,y JFFT, JPOT
1, NOOISP, NOGRIC

EQUIVALENCE (MOOSEA, ICKFLG(1)), (MODOBS,ICKFL3(2))

1, (MODROD, ICKFLG(3)), (MODWAK, ICKFLG(4)), (MODSUP,ICKFLG(5))

COMMON // LENCK, NBLOKS, ITHCOM, IDENT, ITHTYP, INTYPL
1, LSTCHK(1000), LSTSAV(1C000)

N9

P ——

T - L g g




10

15

20

30

35

40

45

50

55

DIMENSION TBASE(L)

INDEX INTO CHECKLIST VARIABLE STORAGE

ISAV = 0

DIVISORS TO SHIFT 6 AND 12 JCTAL DIGITS
ISHFS = Bang

ISHFL1Z = 6ee]l,.

INITIALLY, SEF FUR ALL CHECKLIST FLAGS OFF
IFLAG = 0

LOOP FOR EACH ENTKY IN CHECKLIST

DO 80 IThCK=1,LENCK

PICK UP TEST, DIMCINSION, LOC OF NEXT ENTRY IN CHKLIST.
REMCVE FLAG BITS

ITEST = LSTCHK(ITHCK) JAND. 77777777717778
MASK FOR ACCRESS, CROP TEST AND DIMENSION
LOC = IT&eST JAND. 7777778

CONVULRT ABSOLUTE ADCRESS TO IBASE INDEX

LOC = LGC -LUCF(IBASE) +1

SHIFT OuT ACCRESS

IDIM = [TeST/ISHF6

MASK FCR CIMCNSION, REMIVE TEST

IDIM = TUIM JAND. 7777778

SHIFT OUT CIMENSION AND ADCRESS, RETAIN TEST
ITEST = ITEST/ISHF12

GC TO (10+420430,40,50,60), ITEST

00 15 1I=1,ICIM

ISAV = [SAv+]

IF (IBASE(LOC) oNte LSTSAV(ISAV)) G3 T) 70
LOC = LOC+1

GO0 TU 80

DO 25 I=i,ICIM

ISAV = [SAv+l

IF (IBASE(LCC) LLT. LSTSAV(ISAV)) GO TO 70
LOC = +0C+1

GO TO 30

DO 35 1=1,ICIM

ISAV = [SAv+]

IF (IBASE(LOUC) «LE. LSTSAV(ISAV)) 63 TJ 70
LOC = LOC+1

G0 T0 80

DO 45 [=1,ICIM

ISAV = [SAV+l

IF (IBASE(LCC) .EQG. LSTSAV(ISAV)) GO TO 70
LOC = LOC+1

GO TO 8O

DO 55 [=1,ICIM

ISAV = [SAV+]

IF (IBASE(LOC) .GE. LSTSAV(ISAV)) GDJ T3 70
LOC = LOC+12

G0 70 80

00 65 1I=1,ICIM

ISAV = [SAv+]

IF (IBASE(LOC) .GT. LSTSAV(ISAV)) 6O To 70
LOC = LOC+1
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c
c
c

c

10 ICKFLG(I) = ION

-

GO 710 80

TEST IS SATISFIED. MASK TO SAVE FLAGS, REMOVE OTHER STUFF
ITEMP = LSTCHK(ITHCK) .AND, 7777777C0C0O0CCCCCO00B

SET TO TURN ON ALL FLAGS ASSOCIATED WITH THIS VARIABLE
IFLAG = IFLAG .OR. ITEMP

CONTINUE

SET INDIVIDUAL FLAGS BASED ON BITS IN [IFLAG
MASK = 40000000000008

DO 100 [I=1,20

SHIFT THC ON BIT LEFT By 1

MASK = MASK + MASK

PICK OUT CCRRESPONCING BIT IN IFLAG

ITEMP = MASK .AND. IFLAG
ICKFLG(I) = O

[F (ITEMP .NE. O) ICKFLG(T)
RETURN

END

SUBROUTINc [INCKO

SET UP CHECKLIST

1

COMMON /B80ODY/ 1BODY, 1PBUDY, BODDEP, BODDIA, BODLEN, 80D SPD
1, RBSEP2y, RBSTRy RBLIM

COMMON /CCNST/ JDK, JOMODE, JDTCL, PI, NULL, JOLKL, JOMFT |
1, JOCKSV, JDMSP, JDEDGE

COMMON /CCNTRL/ ICASE, ICKFLG(20), JDISP, JFFT, JPOT

1, NCDISP, NUOGRIC
EQUIVALENCE (MODSEA, ICKFLGI1)), (MODOBS, ICKFLG(Z2))
1, (MODBOD, ICKFLGL3) )y (MODWAK, ICKFLG(4)), (MODSUP L, ICKFLG(5))
COMMON /GRIC/ OBSDEP, NOBS, 00BS, OBSMAX, TABIBS(100), 174085
1, X, DXy, XMIN, NX, ITHX, Y, DY, YMIN, NY, [THY, MODEl, MODEN
2y IVAR, [PRDT, IPPDT(9), XPMAX, YPMAX, IPPPSD, IPREDG
3, ISPHAS i
!

COMMON /OCEAN/ LIBSEA, MODES, NK, TABK(100), NZT, DKRAT, DTDEP
1, TDEPMX, TDEP(400), NFLAG, SQBV(400), OCNDEP, RKMAX
2y SQN{400), NKT, IPPVEC

COMMON /SUPER/ ISUPR, SUPTOP, SUPBOT, IPSUPR. SUSTR, SUSEP2
1, SUPMID, SULIM, SJPDIA, SUPLEN

COMMON /WAKE/ IWAKE, CWNAKR, CWAKX, XWACE, WAKRAD, XWNOM
ly RESLVS, CWAKM

COMMON // LENCK, NBLOKS, ITHCOM, IDENT, ITHTYP, INTYPE
1, LSTCHK{1000), LSTSAV(1€000)

INTEGER EQsGEsGT

DATA NEJLTHLEYEQyGEyGT/ 19293949546/

TURN ON A DIFFERENT BIT FOR EACH CHECKLIST FLAG
10N = 40000000000008

DO 10 [=1,20

SHIFT THE ON BIT LEFT By 1

ION = TON + ICN

INITIALIZE NUMBER OF ENTRIES IN CHECKLIST
12




LENCK = O

SET UP CHECKLIST. FACH CALL TO INCK1 INSERTS i ENTRY
INTG CHECKLIST
CALL INCK1(VARBLE,DIMEN,TEST,FLAGS)
CPERATICN IS
FLAGS = O
IF (VARBLE(AFTERINPUT) JTEST. VARBLE(BEFOREINPUI)) FLAGS = 1
CALL INCK1(NK,1yN=yMODSEA)
CALL INCK1(CKRAT,.l,NE,MODSEA)
CALL INCKI(RKMAX,iyNEyMIDSEA)
CALL INCK1(TABK,JDK,NE,MODSEA)
CALL INCKI(OCNCEP,1yNE,MODSEA)
CALL INCKL(MCCES,iyGT4MODSEA)
) CALL INOCKL(NZT,14NE,MIDSEA)
CALL INCKL(TCEP,JDTCLyNE,MODSEA)
CALL INCK1(SQBV,JDTCLyNE,YODSEA)
' CALL INCKL(CTCEP, Ly NE4MODSEA)
: CALL INCK1(TDEPMX,L1,NE,1ODSEA)
CALL INCKL(NFLAG,1,NE,MODSEA)
CALL INCKL(0QBSCEP,14NE,40008S)
CALL INCK1(BCCDEP, 1,NE,MODBIC+MODSUP +MIDWAK)
CALL INCKL(SUPTOP, L,NE,MODSUP)
CALL INCK1(SUPBOT,1l,NE,MODSUP)
CALL INCKL(IBODY,1yGT,400800)
CALL INCKL(ISUPR,1,GT4MODSUP)
CALL INCKL(IWAKEs1yGT4MIDWAL)
CALL INCK1(BOLSPDy1l,yNE,MODWAK)
CALL INCKL(BOCCIAy1yNE,ODWAK)
CALL INCKL(CWAKR,!,NL,MODWAK)
CALL INCKL(RESLVSy iyNE,MDDWAK)
RETURN
END
SUBROUT INC INCKL{VAR, IDIM, ITEST, IFLAGS)
c INSERT 1 ENTRY INTU CHECKLIST

OO0

COMMON /CUNST/ JDK, JDWODE, JDTCL, PI, NULL, JOTKL, JOMFT
1y JOCKSV, JOMSP, JDEDGE

COMMON // LENCK, NBLOKS, ITHCUM, IDENT, ITHTYP, INTYPE
1y LSTCHK{1000), LSTSAV(1CCOQ)
DATA [6,112/10000008,10000CCCCCCCCBY

OO0

BUMP NUMBER OF ENTRIES
LENCK = LENCK+1
IF (LENCK .LE. JDCKL) GO T3 <O
WRITE(6,10) JECCKL
| 10 FORMAT (11H CIMENSION=,16y22H OF CHECKLIST EXCEcIED)
CALL cRRXIT
i c THE OCTAL REPRESENTATIIN OF THE ENTRY IS FFFFFFFTOD0DDOLLLLLL
‘ c WHERE F ARE FLAG BITS, T IS TEST TO APPLY, D IS
c DIMENSION, L IS LOC OF VvARIABLE

20 LSTCHK(LLNCK) = LUCF(VAR) ¢ [6#IDIM + I12#ITEST + IFLAGS -

RETURN 1y

1 END |
l SUBROUTINE INLIB "
J C READ DESIREC DATA SET FROM DATA LIBRARY FILE \
C
COMMON /FILES/ NTILIB, NTOLIB, NTPDEF, NTPID, NTPDAT, NTPLOT
l 1y NTCTABy NTEVEC, NTTEMP
C
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COMMON // LENCK, NBI.OKS, ITHCOM, IDENT, ITHTYP, INTYPE
ly LSTCHK(1000), LSTSAV(1CCCO)

NAMELIST DECKS ARE SEPARATED BY CARDS OF THE FORM «T,I WHERE
#« IS IN CCly T=(1 CHAR DATA TYPE), I=(10 CHAR 10}
REWIND NTILIB
LCOP THRUUGH CARDS IN L IBRARY LOOKING FIR # [N CC1
10 READI(NTILIBR,20) ICClsITREF,1CREF ]
20 FURMAT(2A1,1X,A10)
IF (ICCl .WNE., lH®) GO TO 10
C FGUNO A DECK SEPARATUR. LAST CARD ON LiB FlItz IS »END
IF (ITREF NE. 1HE) GO TO 40
WRITE(6,30) INTYPE, IOENT |
30 FORMAT (29H LIBRARY CATA SET NOT FOUND--,A1l,1H,,A10)
CALL ERRX T
C CHECK FUR 2ROPER TYPE AND ID
40 IF (ITREF NE. INTYPE) GO TO 10
! IF (IDREF .NE. IDENT) GO TJ 10 i1
C EVERYTHING MAT CHES. READ NAMELIST DECK FROM LI3RARY
CALL INRDAT(NTILIB) {
RETURN
END
! SUBROUTINL INMVPP
. C MOVE INPUT PP BLOCK TO IBLOKS ARRAY

o o000

COMMON /CONST/ JDK, JOMODE, JDTCLy Piy NULL, JDIKL, JOMFT
1, JDCKSV, JDMSP, JOEOGE

COMMON // LENCK, NBLOKS, I[THCOM, IDENT, ITHTYP, INTYPE
1, LSTCHK(1000), LSTSAV(1CCOC)
COMNMON//
1 LENPP, PNAME, PMIN, PvAX, PLEN, VNAME, VMIN, VMAX
2 VLEN, FNAME(2), FMIN, FMAX, FLEN, FTODOP, TITLE(2)
3, 10CUR, IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
by ICPP, NV, ISYM
Es ENDPP, IBLOKS(1)
DIMENS ION IDRLOK(1),OUMMY (1), IDPP(1), IOCUR(1)
EQUIVALENCE (DUMMY,LENPP), (1DBLOK,DUMMY (2)) |

INTERPRET BLANK IN ICPP AS A NO-ENTRY
IF (:0PP €24 1H ) I0PP = NU.L
INTERCRET  IN IOCUR AS A NO-ENTRY. ENTRY TO IO0CUR PERMITITED
ONLY IF IDPP WAS INPUT
IF (IOCUR .EC. O .CR. IDPP .EQ. NULL) [I0CUR = NULL
LOC1 = LENPP+]
c SKIP IF THERE ARE NCT YET ANY PP BLJICKS IN IBLOKS ARRAY
| IF (NBLOKS .EQ. O) GO TO 20
c CHECK WHETHER THIS BLOCK HA> BEEN INPUT BE¥ORE (SEE IF
[ c INPUT ID AND OCCURANCE NUMBLER MATCH WITH (HOSE IN IBLOKS)
c LOOP FOR tAC!i SLOCK STORED IN IBLOKS
00 10 I=1,NI_LOKS
IF (IDPP .EQ. IOPP(LOCl) JANO. IOCUR .EQ. IUCUR(LOC1l)) GO TC 40
10 LOC1 = 10C1 +LENPP

o0 OO0

NO MATCH. THIS IS A NEW BLOCK. MOVE IT IN BATK OF ANY
BLOCKS ALREACY STOREOD
20 DO 30 I=1,LENPP
N | IDOBLCK(LOCY) = 10OBLOK(I)
| 30 LOC1 = LOCl +1
c BUMP NUMBER OF BLOCKS STORED
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NBLOKS = NBLOKS +1}
RETURN

BLOCK WAS ALREADY INPJT. OVERLAY OLD DATA WITH THE NEw INPUTS

DO 50 I=1,LENPP ./

IF (IDBLOK(I) o NE. NULL) IDBLOK(LDZi) = IDBLOK(I)
LOC1 = LOCL +i

RETURN

END

SUBROUTINL INRCOM

READ INPUT PROCESSOR CONTROL CARKD CIMMAND

COMMON // LENCKy NBLUKS, ITHCOM, IDENT, ITHTYP, INTYP{
1y LSTCHK(1000), LSTSAV(ICCCC)

CIMENSICON LSTCOM(4)yLSTTYP(4)

DATA LSTCCM/3KINP, 3HLIB, 3HEND, 3HRUN/

DATA LSTTYP/1HO, iHS, 1HG, 1HP/

READ COMMANC, CATA-TYPE, ICENTIFIER (IC1,IC2 ARE COMMAS)
READ(5,10) KOMAND, ICly INTYPE,IC2, IDENT

FORMAT (A3,3A1,A10)

WRITE(S+20) KOMAND, ICl,y INTYPE, IC2, IDENT

20 FORMAT (1X,A3,3A1,A10)
MATCH INPUT CUMMAND WITH LIST OF POSSIBLESy GET ITHZUM=COMMAND NUM
CO 30 ITHCOM=}
30 IF (KUMANC .EQ. LSTCOM(ITHCOM)) GO TU 50
WRITE(5,40)
40 FORMAT(46H ILLEGAL INPJT PROCESSOR (LUMMAND ON ABUVE CAKD)
CALL ERRXIT
SKIP IF THIS COMMANLC DOES NDT HAVE A DATA TYPE B
S0 IF (ITHCOM .GT. 2) GO TO 80
MATCH INPUT CATA-TYPE WITH LIST OF POSSIBLESy GZT ITHTYP=TYPE NUM
DO 60 ITHTYP=1,4
60 IF (INTYPE .EC. LSTTYP(ITHIYP)) GO TO 80
WRITE(6,70)
70 FORMAT (32H ILLEGAL DATA-TYPE ON AROVE CARD)
CALL ERRXIT
80 RETURN
END
SUBROUT INE INRCAT(IFILE)
REAC NAMELIST CATA FROM LOCICAL TAPE IFILE
COMMON /BODY/ 1BODY, IPBODY, BODDEP, BJDDIA, 30UJLEN, BODSPD
) ¥ RBSEP2, RBSTR, RBLIM
COMMON /CCNST/ JDKy JDMODEy JDTCLy PIy NULL, JDCKL, JOMFT
1y JUCKSV, JDMSP, JDEDGE
COMPON /CCNTRL/ ICASE, ICKFLG(2C)y JDISPy JFFT, JPOT
| NCDISPs NOGRIC
EQUIVALCNCE (MODSEA, ICKFLG(1))y (MDDIBS,ICKFLG(2))
1, (MOCBOC, ICKFLG(3) )y (MOCWAK, ICKFLG(4))y (MODSUP,,ICKFLG(5))
COMMON /GRID/ OBSODEP, NOBS, DUBS, OBSMAX, TABUBS(i00), ITHOBS
1, Xy OXy XMINy NX, ITHX, Y, DY, YMIN, NY, ITHY, MOJEl, MODEN
29 IVAR, IPRDT, IPPDT(9), XPMAX, YPMAX, IPPPSD, IPREDG
3, ISPHAS

COMMON /OCCAN/ LIBSEAy MODES, NK, TABK(100), NZT, JKRAT, DTDEP
124
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1, TDEPMX, TDEP(400), NFLAG, SQBV(4C0), OCNDEP, RKMAX
2, SCN(400), NKT, IPPVEC
COMMON /SUPER/ ISUPR, SUPTOP, SUPBOT, IPSUPR, SUSTR, SUSEPZ
1, SUPMID, SULIM, SJUPDIA, SUPLEN
o
CUMMON /WAKE/ IWAKE, CWAKK, CWAKX, XWAKE, WAKRAD, XWNOM
1, RESLVS,y CWAKM
o
1 COMMON // LENCKy NBLOKS, ITHCOM, IDENT, ITHTYP, INTYPE
1, LSTCHK(1000), LSTSAV(10000)
COMMON/ /
1 LENPP, PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX
2, VLEN, FNAME(2)y, FMIN, FMAX, FLEN, FTODP, TITLE(2)
3, 10CUR, IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST. NOPP
4, 10PP, NV, ISYM
E, ENDPP, IBLOKS(1)
DIMENS ION ICBLOK( )y DIMMY( 1)
EQUIVALENCE (LUMMY,LENPP), ( ICBLOK,DUMMY(2))
NAMELIST/OCEAN/ IPRDT, IPPDT, LIBSEA, MIDES, VK, TA3K, NZT
1, DKRAT, CTCEP, TDEPMX, TDEP, NFLAG, SQBV, OCNDEP
2, NODISP, IPPVEC, R<MAX, IPREDG
NAMELIST/SOURCE/ BCCDEP, BODOIA, BODLEN, IBODY, BODSPD, 1PBODY
1, ISUPR, SUPTOP, SUPBOT, IPSUPR, SUVMID, S5UPDIA, SUPLEN
2 IWAKE, CWAKR, CWAKX, RESLVS, CWAKM
NAMELIST/GRIC/ OBSCEP, NOBS, DOBS, JBSMAX, TABOBS, DX, XMIN
1, NX, DY, NY, MOCEl, MODEN, IVAR, XPMAX, YPMAX, NOGRID
2, IPPPSDy YMIN, ISPHAS
NAMELIST/PP/ PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX, VLEN
¥y FNAME, FMIN, FMAX, FLEN, FTODP, TITLE, IJCUR, IPLTYP
2, IPLOT, IPRINT, IEDIT, NOPP, IDPP, ISYM
o
c
c GO REAC DESIREC TYPE OF DATA
GO TO (10420,30,40), ITHTYP
o
, c TYPEL--0
10 READ(IFILE,UCEAN)
GO TO 100
c
c TYPE2--S
; 20 READUIFILF,SOURCE)
L GO TO 100
o c
] c TYPE 3--G6
; 30 READ(IFILE,GRIC)
1 GO TO 100
: ¢
1 C TYPE 4--P
1 c INSERT NO-ENTRY VALUES IN P/P INPUT BLICK
40 C3J 50 [=1,LENPP
50 IDBLOK(I) = NULL
READUIFILE,PP)
' 3 MOVE INPUT PP BLOCK TO IBLOKS ARRAY
CALL INMVPP
c 1
100 RETURN i
( END
' SUBROUTINE INRSPP
) o RESTORE PRINT/PLOT SPECIFICATIONS FR0OM PREVIOUS ZASE
: c
COMMON /CCNTRL/ ICASE, ICKFLG(20)y, JDISP, JFFT, JPOT
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1, NCDISP, NOGRIC
EQUIVALENCE (MODSEA, ICKFLG{1)), (MODOBS, ICKFLG(2))

1o (MODBCC, ICKFLC(3)), (MODWAK, ICKFLG(4)), (MODSUP, ICKFLS5(5))

COMMON /FILES/ NTILIB, NTDLIB, NTPDEF, NTPIDy NTPDAT, NTPLOT
iy NTDTAB, NTEVEC, NTTEMP

COMMON // LENCK, NBLOCS, ITHCOM, IDENT, ITHTYP, INTYPE

l,y L5TLHK{1000), LSTSAV(1CCCO)

COMMON/ /

1 LENPP, PNAML, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX

2y VLEN, FNAME(2), F4IN, FMAX, FLEN, FTODP, TITLE(Z)

3y ICCURy IPLTYP, IPLOT, IPRINT, ILDIT, NP, IVLIST, NOPY
4, TOPYy NV, ISYM

E, ENDPP, IBLOKS(1)

IF (ICASF .6T. 1) GO TO 10

NOTHING TC RESTORE ON FIRST (CASE

INITIALIZE LENGTH OF SPEC BLUCK, NUMBER OF BLUOZKS
LENFP = LOCF(eNDPP) = LOCF(LENPP)

NBLOXS = 0

RETURN

REWIND NTPDEF

READ(NTFDEF) NBLOKS,LENPP

RETURN IF THERE WERE NO SPECS

IF {NBLOKS .Le. 0) RETURN

RESTORE PP SPECIFICATIONS FROM PREVIJUS CASE
DO 20 I=i,NBLOKS

LIM2 = [eLENPP

LIML = LIM2 -LENPP +1

READ(NTPDEF) (IBLUKS(J)yJ=LIML,LIMZ)
RETURN

END

SUBROUTINE INRUNL

CNCE PER RUN INITIALIZATIONS

COMMON /CCNST/ JDK, JDMODE, JCTCL, PI, NULLy JDCKL, JOMFT
1y JOCKSV, JDMSP, JDEDGE

COMMON /FILES/ NTILIB, NTOLIB, NTPDEF, NTPID, NTPDAT, NTPLOT
1, NTOT ABy NTEVEC, NTTEMP

COMMON/ PPCOM/

1 LENPP, PNAME, PMIN, PYAX, PLEN, VNAME, VMIN, VMAX

2y VLEN, FNAME(2), FMIN, FMAX, FLEN, FTODP, TITLE(2)

EX) 10CURy IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
4, IDPPy NV, ISYM

E, ENOPPy IBLCKS(1)

O MENS 1CNS

K (WAVE NUMBER ARRAY)

J0K = 100

MAX MODE NUMBER (DT ROJTINES)

JOMCDE = 80

MAX MODE RANGE FOR FT ROUTINES

JOMFT = 40

MAX MODE RANGE FOR SP RJUT INES

JOMSP = 4]

MAX NUMBER OF ENTRIES IN WAVE FAMILY EDGE TABLES
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JDEDGE = 20

NUMBER OF POINTS IN THERMOCL INE

JOTCL = 400

DIMENSIOUN OF CHECKLIST

JOCKL = 1000

DIMENSION (OF CHECKLIST VAR IABLE SAVE STORAGE
JDCKSV = 10000

[ o B =}

NO-ENTRY VALUE (TUO CHECK WEFETHIR A VARIABLE wAS INPUT)
NULL = «HNULL

Pl = 3.14159265359

TAPE UNIT ASSIGNMENTS

INPUT CATA LIBRARY

NTILIB = }

DISPERSTON LIBRARY

NTDLIB = 2

DISPERSION TAQGLE--NOTE ASSIGNMENTS FIR NTDTA3 AND NT'zMP ARE
SWITCHED EACH ENTRY TO OTCON

NTDTAB = 23

TRANSFORMS

NTTEMP = 4

(INPUT=5, OUTPUT=b)

EIGENVECTCRS

NTEVEC = 7 4
P/P DcFINITIONS (INPUT IMAGE) i
NTPDEF = 8
P/7P DATA FILE
NTPDAT = 9
P/P ID FILE
NTPID = 10
PLOT QUTPUT
NTPLOT = 50

OO0 O e Xl

[N RN e
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TELL ROUTINE SETID IT IS OK TO START A NEW PP SET
IDPP = 1H

RETURN

END

SUBROUTINE INSVCK ,

c SAVE THE VARIABLES IN THE CHECKLIST IN ARRAY LSTSAV

COMMON /CONST/ JCKy JDMIDE, JDTCL, PIy NULL, JOZKL, JDOMFTY
1, JDCKSV, JDMSP, JDECGE

COMMON // LENCK, NBLOKS, ITHCOM, IDENT, ITHTYP, INTYPt
1, LSTCHK(1000)y LSTSAV(1COCO)
DIMENSION IBASE(1)

INDEX TO CHECKLIST VARIABLES STORAGE
ISAV = 0

LCOP FOR EACH ENTRY IN CHECKLIST

DO 20 ITHCK=1,LENCK

PICK UP DIMENSION, LOC JF NEXT ENTRY. MASK OUT OTHER STUFF
IDIM = LSTCHK(ITHCK) +AND. 7777777777778
MASK TO CRCP CIMENSION, PICK UP ADDRESS
LOC = IDIM .AND. 7777778

CONVERT ABSOLUTE ACDRESS TO IBASE INDEX
LOC = LOC -LOCF(IBASE) +1

SHIFT OUT ACCRESS TO GET DIMENSION

IDIM = IDIM/10000008

o o o o o e Xa N gl
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SAVE EACH WORD

DO 10 I=1,iCIM

ISAV = [SAV +]

LSTSAVIISAV) = [IBASE(LOL)

LOC = LOC +1

CONTINUE

COMPARE NUMBER OF VARIABLES SAVED WITH DIMENSION OF SAVE ARRAY
I (ISAV ,LE. JCCKSV) GO TJ 40

WRITE(5,30) ISAV,JDCKSVY

FORMAT [41H CHECKLIST VARIABLE SAVE STURAGE EXCEEDED,2110)
CALL ERRXIT

RETURN

END

SUBROUT INE INSVPP

SAVE PRINT/PLOT SPECIFICATIIONS FOR THIS CASE

COMMON /FILES/ NTILIBy NTDLIB, NTPDEF, NTPID, NTPDAT, NTPLOT
l, NTDT AR, NTEVEC, NTTEMP

COMMON // LENCK, NBLOKS, ITHCOM, ID&NT, ITHTYP, INTYPL

1, LSTUHK(L1000), LSTSAVI1CO0GO)

COMMON//
LENPP, PNAME, PMIN, PYAX, PLEN, VNAME, VMIN, VMAX
VLENy, FNAME(2), FMIN, FMAX, FLEN, FTODP, TITLEI(2)
10CUR,y IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
IOPP, NV, [ISYM
ENOFPy IBLOKS(1)

REWIND NTPDEF

NUMBER CF BLOCKS, LENGTH OF EACH
WRITE(NTPLCEF) NBLUKS,LENPP

IF (NBLUKS .LE. 0) GI TO <G

00 10 I=1,NBLCKS

LIM2 = [=LENPP

LIMl = LIM2 -LENPP +1
WRITE(NTPDEF) (IBLOKS(I)yI=LIM1,LIMC)
RETURN

END

SUBROUT INg PPCON

PRINT/PLO1T CONTROL

COMMON /FILES/ NTILIBy NTDLIB, NTPDEF, NTPID, NTPDAT, NTPLOT
1, NTDTAB, NTEVEC, NTTEMP

COMMON // VLIST(2050), FLIST(2050), NOPROC, IPVAL, NBLUKS
1, IPPENC, JEDIT, MATCH, ISKIPP, LIMLD, LIMALl, PVAL, LENDAT
2 LIMVl, LIMVE, ITHOUT, KT, PVALS(1000), FMAXS(1000)

3 VFMAXS(1000), FVMINS(1CCO0), VFMINS(1CCO), FIS(1000)

4, SQFIS(1000), IPBJF(1C24), KANGEPy FIRSTP, DELTAP

5, FIRSTV, DELTAV, FIRSTF, DELTAF

COVMON 7/

1 LENPP, PNAME, PVIN, PYMAX, PLEN, VNAME, VMIN, VMAX

29 VLEN, FNAME(2), FMIN, FMAX, FLEN, FTODP, TITLE(2)

3, 1CCURy IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
LX) I0PP, NV, ISYM

E, ENDPP, IBLOUKS(1)

.

CALL TIMER(13)
LOAD ALL P/P SPECIFICATIONS WHICH WERE INPUT
CALL PPPEC
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RETURN IF NO P/P FOR THIS CASE
IF (IPPEND «NE. O0) GO TO 40

READ PPFB FRCM PROGRAM TAPE, SET UP VLIST IF APPROPRIATE
CALL PPTDEF

JUMP TO TERMINATE P/P PROCESSING FUOR THIS CASE

IF (IPPEND .NE. O0) GO YO 30

ENFORCE INPUT SPECS TO YIELD NET P/P DEFINITION

CALL PPIDEF

IF (IPPCND «NE. 0) GD TO 30

SET LIMITS, SCALES, ETC. DRAW AXES IF PLOTTING

CALL PPSET

LCOP FOR tACH DATA RECORD (EACH PARAMETER VALUE) IN THIS PP SET
DO 20 IPVAL=L4NP

READ DATA RECCPN ANC DECIDE WHETHER TO PROCESS 1T
CALL PPDATA

SKIP IF DATA IS NUT TO BeE PROCESSED

IF (NOPROC .NE. O0) GO TO 20

PRINT

IF (IPRINT .NE. O} CALL PPRINT

PLCT

IF (IPLOT .NE. O) CALL PPLOT

CONTINUE

SET ORIGIN FOR NEXT PLOT. NOTE NEW ORIGIN EMPTIES PL.T

BUFFER WHICH PERMITS OVERLAY OF BUFFER AFTER ANY PLOT COMPLETED
IF (IPLCY .NE. O .AND. ISKIPP .EQ. O) CALL PPLORG

DO SUMMARY PRINT IF REQJESTED

IF (IPRINT .GE. 2 +AND. ISKIPP .EQ. O0) CALL PPSUM

LOOP FOR NEXT PP SET

GO TO 10

TERMINATE PP PROCESSING FOR THIS CASE

REWIND NTPID

REWIND NTPDAT

CALL TIMER(-13)

RE TURN

END

SUBROUTINE PPAXIS{XO, YO, LABEL, LENLAB, AXLEN,y ROT,y FIRST, DELTA)
DRAW ANC LABEL AXES

NOTE CALLING SEQ IS SAME AS CALCOMPS AXIS ROUTINE

ALSO NOTE THIS IS NOT AS GENERAL AS AXIS (AXIS MAY REPLACE
ANY CALL TO PPAXIS BUT NOT VICE-VERSA)

LENGTH OF AXIS LABEL

LLAB = IABS{LENLAB)

CHARACTER SIZE

HT = .105

DIRECTION COSINES OF AX1S--PRESET FOR X AXIS
Cx =1,

Cy = 0.

SKIP IF THIS IS X AXIS

IF (LENLAB .LT. O) GO TO 10

Y AXIS

Cx = 0.

Cy = 1.

LOC OF OQUTSIDE OF TIC MARK WRT INSIDE
OXTIC = Cxe«(0.) + Cye(-HT/2.)
BYTIC = Cx#{-HT/2.) ¢+ CY#(0.)
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LOC OF START OF SCALE WRT INSIDE OF TIC MARK
DXSCA CX%#( -8 .#HT +.025) + CY#(-10.#HT-,025)
DYSCA CX#(=1.5#HT) + CY=(0,)

LCC OF START OF AXIS NAME WRT END OF AXIS
DXNAM = CX#(=-10.%HT) + CYe(~-10.#HT)

OYNAM = CX®#(-3.#HT) + CY®(].5#FT)

INCHES ALONG AXIS NEEDED TO WRITE SCALE
DAMIN = Cx#{Q.eHT) + JYe(kT+.1)

CURRENT POUSITION ALONG AXIS

XLOC = X0
YLOC = YO
CURRENT LENGTH OF AXIS
ALEN = O.

MFOVE PEN TC CRIGIN
CALL PLOT(XO0, YO, 3)

LOCP FOR EACH INCH OF AXIS--MAX LENGTH 1CO
00 30 ITHTIC=1,100

ODRAW TIC MARK

CALL PLCT(XLOC+DXTIC, YLOC+DYTIC, 2)

SKIP SCALE IF NOT ENOUGH ROOM TO DRAW IT
IF (ALEN+CAMIN .GT . AXLEN) CO TO 20
CONVERT SCALY NUMBER TDJ DISPLAY CODE

SCALE = PPBCI({ DELTA®ALEN+FIRST)

DRAW IT

CALL SYMBCL{XLOC+DXSCA, YLOC+DYSCA, HT, SCALE, 0., 10)
BRING PEN (UP) BACK TD INSIDE TIC

CALL PLCT{XLOL, YLOC, 3)

GET AXIS LENGTH AT NEXT TIC

ALEN = AMINI1(AXLEN, ALEN+1l.)

EXTEND AXIS TO NEXT TIC

XLCC = X0 + CXe®ALEN

YLOC = YO + CY®ALEN

CALL PLOT(XLCC, YLOC, 2)

IF (ALEN .GE. AXLEN) GO TO 40

DRAW TIC AND SCALE FOR END OF AXIS

CALL PLOT(XLCC+OCXTIC, YLOC+DYTIC, 2)

SCALE = PPBCI(DELTA®AL EN+FIRST)

CALL SYMBOL{XLOC+OCXSCA, YLOC+DYSCA, HT, SCALE, 0., 10)
DRAW NAME OF AXIS

CALL SYMBUL(XLOC+DXNAM, YL OC+DYNAM, HT, LABEL, O., LLAB)

FIND POSITION OF SCALE VALUE=ZERO ON AXIS

ZLOC = ~FIRST/DELTA

SKIP IF SCALE=0 IS OFF (OR AT END) OF AXIS

IF (2LOC .LE. O. «OR. ZLOC .GE. ALEN) GO TJ 50
MARK THE AXIS AT SCALE=0

IX = X0 + CX+#2L0C

lY = YO + CYs#ZLOC

CALL PLOT(ZX, ZYs 3)

CALL PLOT(ZX4CY®HT /249 LY+CX®HT /2.4 2)

RETURN

END

FUNCTION PPBCI(RNUM)

CONVERT RNUM TO (MAX) 9 CHARACTER DISPLAY CODC

ANUM = ABS(RNUM)

USE E FORMAY FOR LARGE NUMBERS

IF (ANUM .GE. 1000C0.) G3 TO 1C

USE E FORMAT FOR SMALL NUMBERS

IF (0. «LT. ANUM .AND. ANUM .LT. .01) GO TO 10
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USE I FORMAT FOR INTEGERS

INUM = RNUM

IF (ABS(RNUM-FLCAT(INUM)) ..T. .COC01) GO TO 20

CHCOSE BETWEEN 2 F FORMATS TO MAINTAIN 3 DIGIT ACCURAZY
IF (ANUM ,LT. 10.) GO TO 30

GO 1O 40

ENCCDE(10,15,8C1) RNUM
FORMAT(E10.2)
GO TO 50

ENCUDE(10,25,eC1) INUM
FORMAT (T110)
GO 10 %0

ENCCOE(10,35,8C1) RNUM
FORMAT (F10.5)
GO 10 £0

ENCCDE(10,45,8C1) RNUM
FORMAT(Fl10.2)

PPBCI = BCI

RETURN

END

SUBROQUTINE PPLATA

READ NEXT ODATA RECORD, CHECKX LIMITS

COMMON /FILES/ NTILIB, NTDLIB, NTPDEF., NTPID, NTPUAT, NTPLOT
1, NTUT ARy NTEVEC, NTTEMP

COMMON // VLIST(2050), FLIST(Z050), NOPOC, IPVAL, NBLOKS

1, IPPENG, JEDIT, MATCH, ISKIPP, LIMLO, LIMHI, PVAL, LENDAT
2y LIMVY, LIMVE, ITHJUT, FT, PVALS(10CC), FMAXS{1000)

3 VFMAXS(1000), FMINS(1C00), VFMINS(1CCO), FISt1000)

4y SQUFIS(1000), IPBJUF{1024), RANGEP, FIISTP, DELTAP

5y FIRSTV, CELTAV, FIRSTF, DELTAF

COMMON //

1 LENPP, PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX

2y VLEN, FNAME(2), F¥IN, FMAX, FLEN, FTODP, TITLE(Z2!

3 ICCUR, 1PLTYP, IPLOT, IPRINT, ISDIT, N?, IVLIST, MOPP
4, IDPPy NV, ISYM

Ey ENDPP, IBLOKS(1)

PRESET FLAG SO DATA READ HERE WILL BE PRROCESSED

NOPROC = O

TEST DATA RECORD FUORMAT

IF (IVLIST .EQ. 3) GO T0 10

VLIST IS FIXEC. READ PARAMETER VALUE, LOWER AN) UPPER
LIMITS, FUNCTION VALUES

READ(NTPDAT) PVAL,L1,L2y(FLIST(I)},I=L14L2)

SET FWA AND LWA OF DATA TO BE PROCESSED. DATA MUST LIE WITHIN
(VMIN,VMAX) WINDOW AND HAVE A FUNCTION VALUE

LI MVl MAXO(LIMLO,LD)

LIMVE MINO{L IMHI,L2)

SKIP IF NO DATA (DONT TRY TO PROCESS JUST ONE POINT)
IF (LIMV]1 .GE. LIMVE) GO T) 100

LENDAT = LIMVE -LIMV1 +1

GO 10 20

13



VLIST CHANGES WITH PARAMETER, READ PARAMETER VALUE, LENGTH
OF V/FLIST, VARIABLES AND FUNCTIONS

RESDINTPOAT) PVAL LIMHIZ(VLISTOI)y FLIST(I)y1=1,LIMHI)

LIMLO = 1

JUMP TF THIS PP SET IS TO BE SKIPPED

It (ISKIPP .NE. 0) GO TO 1CC

JUMP IF PARAMETER VALJE IS JUTSIDE JESIRED RANGE

If (PVAL .LT. PMIN LOR. PVAL .GT. PMAX) GO TO 100
JUMP TF STURAGE LIMIT AJULD BE EXCEEDED

IF (ITHOUT .Gec. 1000) GO TJ 1lCO

IF A NEW VLIST WAS JUST PEAD, FIND FWA AND LWA OF DATA IN
RANGE VMIN TG vMaX

IF (IVLIST .EQe 3) CALL PPVLIM(NOPROC)

JUMP IF NU DATA IN THAT RANGE

IFf (NGPROC «NE. O) GJ) TO 1CO

BUMP NUMBER OF RECORDS (PARAMETER VALUES) PRUCESSED
ITHCUT = ITHOUT + 1

SAVE PARAMETER VALUE IN DISPLAY CODE

PYALS(ITHCUT) = PPBCI(PVAL)

RETURN

DO NOT PRCCESS THIS CATA RECORD

NOPROC = ]

RCTURN

END

SUBROUTINE FPIDEF

OVERLAY PROGRAM TAPE PPFB WITH INPUT PPFB (IF ANY)

COMMON /CONST/ JDK, JOMODE, JOTCL, Pl, NULL, JDCKL, JOMFT
1, JOCKSV, JOMSP, JDEDGE

COMMON // VLIST(2050), FLIST(2050), NOPROC, IPVAL, NBLOKS
1, IPPEND, JEDIT, MATCH, ISKIPP, LIMLOD, LIMHI, PVAL, LENDAT
2y LIMVY, LIMVE, ITHOUT, kT, PVALS(100C), FMAXS(1000)

3, VFMAXS(1000), FMINS(1000), VFMINS(1C00), FIS(1000)
4 SCFIS(1000), IPBJUF(1024), RANGEP, FIRSTP, DELTAP
S FIRSTV, DELTAV, FIRSTF, DELTAF
COMNMON 7/
LENPP, PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX
VLEN, FNAME(Z2}, FMIN, FMAX, FLEN, FTODP, TITLE(Z)
10CUR, IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
IDPP, Nv, ISYM
ENDPP, IBLOKS(1)
DIMENSION IQCUR(1), IDPP(l}, DUMMY(1l), IDBLOK(1)
EQUIVALENCE (DUMMY,LENPP), ( 1DBLOK,DUMMY{2))

MATCH = O

JUMP IF NG PPFBS WERE INPUT (NOMINAL VALUES WILL STAND)

If (NBLOKS .EC. O) G3 TO 80

SCAN INPUT PPFBS FOR FOLLOWING PURPISES

l. TERMINATE PP PROCESSOR IF EDITING (IE PROCESS ONLY DATA FOR
WHICH THERE IS AN INPUT PPFB) AND ALL INPUT PPFBS HAVE BEEN
DONE
DECREMENT OCCURANCE NUMBER OF ALL INPUT PPFBS WHICH HAVE AN
I0 THAT MAT CHES CURRENT DATA
CHECK FOR AN INPUT PPFB WHICH APPLIES TO THE CURRENT DATA
BY SETT'NG MATCH--BIT O=MATCH WITH NULL ID, BIT 1=MATCH WITH
IDy BIT 2=MATCH WITH ID+3CCURANCE
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IF (JEOIT .NE. O) [IPPEND = 1

LOC = i

DO 40 [THBLK=1,NBLOKS

LGC = LOC + LENPP

IF (I0CUR(LOC) .EQ. NJLL IR, IDCUR(LIC) .GT. O) [IPPEND =0
IF (JOPP(LOC) .EQ. NULL) MATCH = MATCH .OR., 1
I[F (IDPP(LCC) . NE. [CPP) GD TO 4C

IF (IOCUR(LOC) .NE. NULL) GO TO 20

MATCH = MATCH .OR. 2

GO TO 40

[OCUR(LCC) = [OCUR(LOC) -1

IF (ICTUR(LOC) +EQ. 0O) MATCH = MATCH .JR. 4
CONTINUC

[F (IPPENU .NE. 0) RETURN

SKIP [F NO INPUT PPFB FOR CURRENT DATA

IF (MATCH .EG. O) GO TJ 80

FIND THE INPUT PPFB WHICH APPLIES TO THIS DATA

LoC = 1

DO 50 I[THBLK=1,NBLOKS

LOC = LOC + LENPP

IF (IDPP(LOC) .EQ. NULL .AND. MATCH .EQ. 1) G5O TO 60
{F (IDPP(LOC) .NE. IDPP) GO TO S0

IF (IOCUR(LOC) .EQ. NULL +AND. MATCH .LT. &) G50 TOU 60
IF (IOCUR(LCC) .£Q. 0) GO TO 60

CONTINUE

NEVER FALL THROUGH ABOVE LOOP

OVERLAY PROGRAM PPFE WITH INPUT PPFB

OC 70 I=1,LENPP

IF (IDBLOK(I4LOC-i) .NE. NULL) ([DBLOK({) = [DBLOK([+LOC-1)
RETURN

END

SUBROUT INE PPLORG

MOVE PEN ORG TO ORG OF NEXT PLOT AXES

COMMON /PRTPLT/ IPLTON, XAORG, YAORGy XPORG, YPUORG

COMMON // VLIST(2050), FLIST(2050), NOPROC, IPVAL, NBLOKS

l, 1PPENC, JEDIT, MATCH, ISKIPP, LIMLO, LIMHI, PVAL, LENDAT
2 LiMvl, LIMVE, ITHJOUT, HT, PVALS(1000), FMAXS(1000)
3, VFMAXS(1000), FMINS(1CGO), VFMINS(1CCC), FIS(1000)
LX) SQFIS(1000), IPBUF(1024', RANGEP, FIRSTP, DELTAP
S FIRSTV, DELTAv, FIRSTF, LELTAF
COMMON //
1 LENPPy PNAME, PYINs PYAX, PLEN, VNAME, VMIN, VMAX
2 VLEN, FNAME(2), FMIN, ¥ AX, FLEN, FTODP, TITLE(2)
3y ICCUR, IPLTYP, IPLOT, [PKINT, [EDIT, NP,y IVLIST, NOPP
4, IDPP, NV, ISYM
Ey ENOPP, [BLOKS(1)

JUMP IF PLOT JUST FINISHED WAS A MULTI-TRAZE PLOT
IF (IPLTYP .NE. O) GJ TO 10

RASTER

CALL PLCT(PLEN+4.-XPORGy -YPORG, -3)

GO 10 20

MULTI-TRACE

CALL PLOT(VLEN+4.-XPORGy -YPORG, =3)

XPORG = 0.
YPCRG = 0.
RETURN
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END
SUBROUTINE PPLOT
DRAW THE PLOT FOR THE NEXT PARAMETER VALUE

CONMMON /PRTPLT/ IPLTON, XAORCy YAORGy XPORG, YPORG

COMMON // VLIST(2050), FLIST(2050), NOPQOC, IPVAL, NBLUKS
1, IPPEND, JEDIT, MATCH, ISKIPP, LIMLO, LIMHI, PVAL, LENDAT
2 LIMV1, LIMVE, ITHOUT, FT, PVALS(1000), FMAXS(10CC)
3y VFMAXS(1000), FMINS(1CCO), VFMINS(1000), FIS(1000)

Gy SQFIS(1000), IPBJUF(1024), RANGEP, FIRSTP, DELTAP
51 FIRSTV, DELTAV, FIRSTF, DELTAF
COMMON 7/
1 LENPP, PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX
2 VLEN, FNAME(2), FvIN, F4AX, FLEN, FTODP, TITLEZ(2)
3, IOCUR, IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
by ICPP, NV, ISYM
Ey ENDPP, IBLOKS(1)

INSERT SCALING PARAMETERS INTO VARIAX Ey FUNCTION LISTS
SAVVLI = VLIST(LIMVE+])

SAVV2 = VLIST(LIMVE+2)

VLIST(LIMVE+1l) = FIRSTV

VLIST(LIMVE+2) CELTAvV

FLIST(LIMVE+1) FIRSTF

FLISTI(LIMVE+Z) DELTAF

JUMP FOR MULTI-TRACE PLOT

IF (IPLTYP .NE. O0) GO TO 10

RASTER PLOT

MOVE PEN ORIGIN TO ORIGIN OF THIS LINE

X = (PVAL-FIRSTP) / DELTAP

CALL PLOT(X-XPORGy -YPIRGy -3)

XPORG = X

YPORG = 0.

DRAW THE LINE

CALL LINE(FLIST(LIMV1)y, VLIST(LIMV1), LENDAT, 1, Cy O)
GO0 TO 20 :

PRESET TO NO SYMBOLS

LINTYP = O

[F SYMBOL3 DESIRED, PUT ONE AT 1ST AND LAST POINT OF TRACE
IF (ISYM (NE. 0) LINTYP = {ENDAT -1

DRAW THE TRACE

CALL LINE(VLIST(LIMV1), FLIST(LIMV1), LENDAT, 1, LINTYP,ITHOUT-1)
JUMP IF NOT LABELING THE TRACES

IF (ISYM .EQ. O0) GO T 20

VERTICAL LOCATION TO WRITE PARAMETER VALUE VS. SYMBOL

YPOS = FLEN = 2.#HT#(ITHOUT+1)

IF (YPOS .LT. O.,) GO TO 20

CALL SYMBOL(VLEN, YPQOS, HT, PVALS(ITHOUT), 0., 10)

CALL SYMBCL(VLEN+11.5#HT, YPOS+.5#HT, HT, [THOUT-1, 0.,y -1)
CALL PLCT(VLEN+10.5#HT, YPOS, 3)

CALL PLOT(VLEN+10.5%HT: YPOS+2.#HT, 2)

RESTORE INDEP. VARIABLE VALJES CLOBB3ERED BY SUALE FATTORS
VLIST(LIMVE+1l) = SAVV1

VLIST(LIMVE+2) = SAVV2

RETURN

END

SUBROUT INE PPRINT

PRINT DATA FCR CURRENT PARAMETER VAL UE
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15

20

30

40
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60
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COMMON // VLIST(2050), FLIST(2050), NOPROC, IPVAL, NBLOKS

1l 1PPEND, JEDIT, MATCH, ISKIPP, LIMLO, LIMHI, PVAL, LENDAT
2 LIMVl, LIMVE, ITHOUT, HT, PVALS(1000), FMAXS({1000)

3y VFMAXS (1000), FMINS(10C0), VFMINS(1CCO)y F1S(1000)

b4,y SQFIS(1000), IPBUF(1024), RANGEP, FIRSTP, DELTAP

Soe FIRSTV, DELTAV, FIRSTF, DELTAF

COMMON 7/

1 LENPP, PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX

2y VLEN, FNAME(2), FVMIN, FMAX, FLENy, FTODP, TITLE(2)

3 IOCUR, IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
4, 1DPPy, Nv, ISYM

€y ENDPP, IBLOKS(1)

SKIP IF NOT PRINTING SJMMARY

IF (IPRINT .,LT. 2) GO TO 15

COLLECT AND SAVE STATISTICS FOR THIS PARAMETER VALUE
INITIALIZE INTEGRAL, SQUARE INTEGRAL, AND LOC OF MAX, MIN
FI = 0.

SQFI = 0.

MAX = LIMV]

MIN = LIMV]

LOOP THROUGH THAT PART OF DATA BEING PROCESSED
LIM = LIMVY + 1

DO 10 I=LIM,LIMVE

PICK UP FUNCTION VALUE TO AVOID INDEXING

F = FLIST(I)

LOC OF MAX, LCC OF MIN

IF (FLIST(MAX) .LT. F) MAX = [

IF (FLISTI(MIN) .GT. F) MIN =1

HAFDV = 5 & (VLIST{I)-vLIST(I-1))

FI = FI + (F+FLIST(I-1)) #HAFDV

SQFI = SQFI + (Fee2+FLIST(1-1)0s2) «HAFDV
SAVE EXTREMA INFORMATION

FMAXS(ITHOUT) = FLIST(MAX)

VFMAXS( ITHOUT) = VLIST(MAX)

FMINS(ITHOUT) = FLIST(MIN)

VFMINS(ITHOUT) = VLIST(MIN)

SAVE INTEGRALy SQUARE INTEGRAL

FIS(ITHOUT) = FI

SQFIS{ITHOUT) = SQFI

JUMP IF NCT PRINTING ALL POINTS

IF (IPRINT «NE. 1 <AND. [IPRINT .NE. 3) GO TO 1CO
FIRST LINE OF PAGF

WRITE(6420) PVALS(ITHOUT)yPNAME,TITLE,IDPP
FORMAT (1H1,A10y1H=y A10, 20X, 2A10,20X,A10)

2 FURMATS. JUMP IF PRINTING VARIABLE/FUNCTION
IF (IVLIST .€Q. 3) GJ TO 60

JUST PRINTING FUNCTION

WRITE(6,30) FNAME

FORMAT (1H ,2A10/)

00 50 I1=LIMV1,LIMVE,8

IE = MINOCLIMVE, I1+7)

WRITE(6,40) I1,(FLIST{I)yI=11y1IE)

FORMAT(1H ,14,8E13.5)

CONT INUE

GO TO 100

WRITE(6,70) VNAME, FNAME
FORMAT (1H ,Al0,1H ,2A10/)
DO 90 I1=LiMV1,LIMVE,4
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IE = MINO(LIMVE, I143)

WRITE(5+80) I1ly(VLIST(I)yFLIST(I)yI=11,I1E)
FORMAT{IH yI14y4(Eri4.49E12.4))

CONTINUE

RETURN

END

SUBROUTINE PPSET

SCALING, SETUPS FUR THIS PP SET., DRAW AXES IF PLOTTING

COMMON /FILES/ NYILIB, NTOLIB, NTPDEF, NTPID, NTPDAT, NTPLOT
1, NTOT ABy NTEVEC, NTTEMO

COMMON /PRTPLT/ IPLTON, XAORGy YAORG, XPORG, YPURG

COMMON /7 VLIST(2050)y FLIST(2050), NOPRQOC, IPVAL, NBLOKS
l, IPPEND, JEDIT, MATCH, ISKIPP, LIMLO, LIMHI, PVAL, LENDAT
2, LIMvl, LIMve, ITHIUT, HT, PVALS(10CC), FMAXS(10CO0)

3, VFEMAXS(1000), FMINS(1CO0)y VFMINS(1CCO), FIS(1CO0)
4, SWFIS(1000), IPBJUF(L1024), RANGEP, FIRSTP, DELTAP
S FIRSTV, DELTAV, FIRSTF, DELTAF

COMNMON /7
i LENPP, PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX
2 VLEN, FNAME(2)y FMIN, FMAX, FLEN, FTODP, TITLE(2)

3, 10CUR, IPLTYP, IPLOT, IPRINT, IEDITy NP, IVLIST, NOPP
4, IDPPy NV, ISYM
E, ENCPPy, IBLOKS(1)

PRESET TO PROCESS THIS PP SET

[SKIPP = 0

INITIALIZE CCUNT OF NUMBER OF RECORDS OUTPUT

ITHOUT = 0

JUMP TF NCTHING WOULD BE ACCOMPL ISHED 3Y PROCESSINS THIS DATA
IF (IPRINT .EG. O .AND. IPLOT EQ. 0) GO TO 200

JUMP 1 ECITING IS CN (PP ONLY CATA FOR WHICH A PPFB WAS INPUT)
AND NO PPFB WAS I~NPUT

IF (JEDIT .NE. O .AND. MATCH EQ. 0) GO TO 230

SKIP IF VvLIST IS NOT FIXED

IF (IVLIST .GT. 2) GO TO 40

FIND FANA AND LWA OF CATA WITHIN RANGE VMIN TO VMAX
CALL PPVLIM(I>KIPP)

LIMLO = LIMyl

LIMHI = LIMVE

JUMP IF NC DATA WITHIN THAT RANGC

IF (ISKIPP .Nt., 0) GO 70 200

SKIP IF NCT PRINTING

IF (1IPRINT .Nte. 1 <AND. IPRINT JNE. 3) CO T0 40
PRINT THE LIST OF INDEPENDENT VARIABLE VALUES
WRITE(5,10) TITLE,IDPP,VNAME

FORMAT (6H] #awww,36X,2A10,20X,A10/1H ,A10/)

DO 30 Il=LIMV]1,LIMVE, B

IE = MINO(LIMVE, [1+7)

WRITE(65420) ILls(VLIST(I1),I=11,1E)

FORMAT(1H ,14,8E13,.5)

CONTINUE

SKIP IF NCT PLOTTING THIS DATA
I+ (IPLOT .EC. O) CO 7O 100
CHARACT ER HEIGHT 1IN INCHES

HT = .10¢
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SKIP IF PLOTTING HAS ALREADY BEEN OPENED
IF (IPLTON .NE. O) GO TO SO
CNCE PER RUN INITIALIZATIONS
CALL PLOTS(IPBUFy 1024y NTPLOT)
SHOW PLOTTING H&S BEEN INITIATED
IPLTON = |
LOCATION OF ORIGIN OF AXES (IE LOWER LEFT CORNER OF PLUT)
WRT LL CORNER OF PAGE
XAQRG = 0.
YAORG = 8.#HT
MOVE PEN CRG TO AXES ORG
: CALL PLOT(XAORGy YAORGy =-3)
] C LCC OF PEN CRG WRT AXES ORG
XPORG 0.
YPORG 0.

.
o0 60 0 0

(g}

(2]

c SET SCALING FOR INDEPENDENT VARIABLE

| 50 FIRSTV = VMIN
b l DELTAV = (VMAX=VMIN)/VLEN
P | c JUMP FOR MULTI-TRACE PLIJT
) IF (IPLTYP .NtE. O0) GD TOU 60
| c RASTER
! IF (PMAX .NE. PMIN) GO TO 55
' c RASTER PLOT WILL BLOW. SWITCH TO MULTI-TRACE
IPLTYP = 1
GO TO 50
E | (o PARAMETER SCALING i
| | 55 FIRSTP = PMIN
. : DELTAP = (PMAX=PMIN)/PLEN
c FUNCTION SCALING

FIRSTF = 0.

1 ( IF (FTODP .NE. 0. +ANDe NP .GTo. 1) FLEN=FTUDP#PLEN/FLDAT(NP-1) i
| 1 SR ANGEP 7 (PMAX-PMIN)
# [ DONT EVER LET THE LENGTH JF THE FUNCTION AXIS EXCEED THE PLOT SIZC
IF (ABS(FLEN) .GT. ABS(PLEN)) FLEN = SIGN(PLEN,FLEN)
ABSMXF = AMAXL1{ABS(FMAX), ABS(FMIN))
DELTAF = ABSMXF/FLEN
IF (FLEN .GT. DO.) CO TO 70

o

O BRI T T s

(o POSITIVE OIRECTION FOR F OPPOSITE FROM USUAL. ADJUST FOR
c CRAWING AXIS
FLEN = -FLEN |
GO TO 70 |
c !
c SCALE FOR M.T. PLOT ;
60 FIRSTF = FMIN 1
DELTAF = (FMAX-FMIN)/FLEN ;
C {
c DRAW PLOT TITLE ?
70 IF (TITLE(1l) +NEs 1H ) CALL SYMBOL(O.» -YAORGy KT, TITLE, 0., 20)
c SKIP FOR M.T. PLOI 1
1¥ (IPLTYP .NE, 0) GO TU 80 |
c RASTER. DRAW F AXIS
CALL PPAXIS(0O.y =-3.#HT, FNAME, =20, FLENy O.y FIRSTF, DELTAF)
c ORAW P AXIS, THEN VARIABLE AXIS
CALL PPAXIS(O.y O.y PNAME, =10y PLENy Oey FIRSTP, DELTAP)
CALL PPAXIS(O.y O.y VNAME, 10y VLEN, 90., FIRSTV, JELTAV)
GO TO 90
—y c
(;ﬁ c MULTI-TRACE. DRAW V AXIS, THEN FUNCTION AXIS
80 CALL PPAXIS(0.y 0.y VNAME, =10y VLEN, 0., FIRSTV, DELTAV)
CALL PPAXIS(Oey Oey FNAME, 20, FLEN, 90.» FIRSTF, DELTAF)
c SKIP IF NCT LABELING EACH TRACE
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IF (ISYM .EC. 0) GO TO 90
c DRAW PARAMETER-KEY HEADER
CALL SYMBCL(VLEN, FLEN, HT, PNAME, 0., 10)
CALL SYMBOL(VLEN+11.#HT, FLEN, HT, 3HSYM, 0., &)
CALL PLOT(VLEN+14,.#HT, FLEN-.S5«HT, 3)
CALL PLOT(VLEN, FLEN-.5#HT, 2)
! CALL PLCT(VLEN+10,.5#HT, FLEN+HT, 3)
CALL PLOT(VLEN+10,5#HT, FLEN-2,#HT, 2)
90 CONTINUE

100 RETURN
c
(o DO NOT PROCESS THIS PP SET
200 ISKIPP = 1
RETURN
END
\ SUBROUT INE PPSPEC
o READ ALL THE PP SPECIFICAT IONS WHICH WERE INPUT FOR THIS CASE
o
| COMMON /FILES/ NTILIB, NTDLIB, NTPDEF, NTPID, NTPDAT, NTPLOT
1, NTOTABy NTEVEC, NTTEMP
c
COMMON // VLIST(2050)y, FLIST(2050), NOPROC, IPVAL, NBLOKS
1, IPPENDy JEDIT, MATCH, ISKIPPy LIMLO, LIMHI, PVAL, LENDAT
2 LIMV]1, LIMVE, IVHOUT, HT, PVALS(1000), FMAXS(1000)
3, VFMAXS(1000), FMINS(10CO), VFMINS(10CC)y, FI1S(1000)
4, SQFIS(1000), IPBUF(1024), RANGEP, FIRSTP, DELTAP
S FIRSTV, DELTAV, FIRSTF, DELTAF
COMMON //-
1 LENPP, PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX
2, VLEN, FNAME(2), FMIN, FMAX, FLEN, FTODP, TITLE(2)
3, I0CUP, IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
4, ICPP, NV, ISYM
€y ENDPP, IBLOKS(1) _
DIMENSION IEDIT(1),NOPP(1),IDPP(1),I0CUR(1L) ;
g .
IPPEND = 0
] JEDIT = 0
LENPP = LGCF(ENDPP) - LOCF(LENPP)

REWIND NTPDEF
c NUMBER CF BLOCKS ANC LENGTH OF EACH
READ(NTPDEF! NBLOKS,LENBLK
IF (NBLOKS .EQ. 0) GO TO 50
IF (LENBLK .EQ. LENPP) GO TO 20
WRITE(6410) LENPP,LENBLK
10 FORMAT(49H PP DEFINITION FILE FORMAT INCONSISTENT WITH PROG
' 1 '6H SPECS,2110)
' CALL ERRXIT
c READ AtL INPUT BLOCKS
20 LIM]l = 1
DO 30 ITHBLK=1,NBLOKS
LIM2 = LIM1 +LENPP -] ' .
READ(NTPDEF) (IBLOKS(I), I=LIM1,LIM2)
{ 30 LIML = LIM1 + LENPP

C IEDIT-- 0=P/P ALL DATA WRITTEN, 1=P/P ONLY DATA FOR WHICH '
C THERE IS AM INPUT BLOCC. SET JEDIT=1 IF ANY BLOCK SHOWS IEDIT=1 [
C NOPP-- 0=REWINC DATA, ID FILES AND PROCEED TO P/P, 1=NO REWIND, :
c NO P/P. )

Loc = 1

00 40 ITHBLK=1,NBLOKS
LOC = LOC + LENPP
IF (NOPP(LOC) .EQ. 1) GO TJ 60
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40 IF (IEDIT(LOC) .EQ. 1) JECIT =1
) 50 REWIND NTPID
REWIND NTPDAT
RETURN
c
60 IPPEND = 1
RETURN
END
SUBROUT INE FPSUM
¢ PRINT SUMMARY DATA
c
COMMON 7/ JLIST(2050), FLIST(2050), NOPROC, IPVAL, NBLOKS
1, IPPENC, JECIT, MATCH, ISKIPP, LIMLO, LIMHI, PVAL, LZNDAT
2, LiMV1l, LIMVE, ITHOUT, HT, PVALS(1000), FMAXS(1000)
3, VFMAXS(1000), FYINS(1CCC), VFMINS(1CCC)y FIS(1CO0)
by SQFIS (1000), IPBJF(1024)y RANGEP, FIRSTP, DELTAP
5, FIRSTV, CELTAV, FIR.TF, DELTAF
COMMON //
1 LENPP, PNAMC, PYIN, PMAX, PLEN, VNAME, VMIN, VMAX
2m VLEN, FNAME(2), FMIN, FMAX, FLEN, FTODP, TITLE(2)
3, 1CCUR, IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
4, 10PP, NV, ISYM
Ey ENDPP, IBLOKS(1)
! C
‘ c
WRITE(6,10) FNAME,TITLE, IDPP
10 FORNMAT (10HL1FUNCY ION=, 2A10, 16X, 2A1C, 20X,41C) |
; c
b WRITE(6,20) VNAME,VNAME,PNAME
20 FORMAT (34HO VALUE OF MAXIMUM 0F yALO,6X
1, 14HMINIMUM OF , A10y 29Xy 6HSQUARE / (~,A1043X,8HF UNC TION
2, 6X,6HOF MAX, 10X, BHFUNC{ ION, 6X,y 6HOF MIN, 11X, 8HINTEGRAL
3, 5X,8HINTEGRAL)
o
WRITE(5,30) (I,PVALS! 1), FUAXS( 1)y VFUAXSET)yFMINSII) »VFMINS(T),
1 FIS(1),SQFIS(I),1=1, ITHOUT)
30 FORMAT(1H ,14,A10,4E15.6,E15.49E13.4)
RETURN
. END
‘ SUBROUT INE PPTDEF
c READ PPFB FCR NEXT PP DATA SET FROM PROGRAM TAPE,
c SET UP VLIST I1F APPROPRIATE
' c
COMMON /FILES/ NT(LIB, NTDLIB, NTPDEF, NTPID, NTPDAT, NTPLOT
1 S NTOT AB, NTEVEC, NTTEMP
c
. COMMON /7 VLIST(2050), FLIST(2050), NOPR0OC, IPVAL, NBLUKS
‘ 1,y IPPEND, JEDIT, MATCH, ISKIPP, LIMLO, LIMHI, PVAL, LENDAT
& 2 LIMVl, LIMVE, ITHOUT, kT, PVALS(1000), FMAXS(10CO0)
3, VFMAXS (1000), FMINS(1000), VFMINS(1COU), FIS5(1000)
; 4, SGFIS(1000), IPBJF(1024), RANGEP, FIRSTP, DELTAP
5, FIRSTV, DELTAV, FIRSTF, DELTAF
COMNON //
, 1 LENPP, PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX
| 2, (LCN, FNAME(2), FMIN, FMAX, FLCN, FTODP, TITLEZ(2)
3, IGCUR, IPLTYP, IPLOT,- IPRINT, IEDIT, NP, 1VLIST, NOPP
, 4, 10PP, Ny, ISYM
E, ENDPP, IBLOKS(1)
§ DIMENS IGN IDBLCK (1), DIMMY( 1)
EQUIVALENCE (LUMMY ,LENPP), (1DBLOK,DUMMY(2))
c
c
1%




oAl e o s o

oo o O 0

(g XaN gl

10

20

30

40

50

55

60

30
0
50
60
70
80

READ IN PPFB FOR NEXT PP FROM PROGRAM TAPE

READINTPIC) LENy (IDBLOKUI)yI=1,LEN)

IF (ECGF,NTPIC) 10,20

EOF ENCOUNTEREDy, TERMINATE PP PROCESSOR

IPPEND = 1

RETURN

THERE IS ANCTHER PP SET. SET FLAG TO CINTINUE PROCESSING
IPPEND = O

SET ACTUAL RANGE OF PARAMETER (RANGE TJ PP MAY JIFFER)
RANGEP = PMAX -PMIN

SET UP LIST CF INCEPENDENT VvARIABLE VALUES

GO TO (30,50960),1IVLIST

LIST OF VALUES IS SAME FOR EACH PARAMETER VALUE AN) IS
EQUAL INCREMENT FROM VMIN TO VMAX

OV = (VMAX-VMIN) / FLOAT(NV-1)
VLIST(1) = VMIN

CO 40 I=Z,NV

VLIST(I) = VLIST(I-1) + DV

GO TO 55

LIST OF VALUES IS SAME FOR EACH PARAMETER VALUL
SPACING IS ARBITRARY

READ(NTPIC) (VLIST(I)yI=1eNV)
SET FWA ANC LWA OF VLIST
LIMLO = 1

LIMHI = Nv

RETURN

VLIST VARIES WITH PARAMETER VALUES AND IS ON PP DATA FILE
ALONG WITH FUNCTIUN VALUES

RETURN :

END

SUBROUTINE FPVLIM(NOCATA)

FIND FWA AND LWA OF CATA IN RANGE VMIN TO VMAX

COMMON // VLIST(2050)y FLIST(2050), NOPROC, IPVAL, NBLCKS

1, IPPENCy JEDITy MATCH, ISKIPPy LIMLO, LIMHI, PVAL, LENDAT
2y LiIMV]1, LIMVE, ITHOUT, HT, PVALS(1000), FMAXS(1000)
3, VFMAXS(1000), FYINS(1CCO0)y VFMINS(1CCO), FIS(1000)
4y SQFIS(1000), IPBUF(1024), RANGEP, FIRSTP, DELTAP
Se FIRSTV, DELT AV, FIRSTF, DELTAF
COMMON 7/
1 LENPP, PNAME, PVMIN, PvMAX, PLEN, VNAME, VMIN, VMAX
2 VLENy FNAME(2), FMIN, FMAX, FLEN, FTODP, TITLE(2)
3, ICCUR, IPLTYPy, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
by IDPPy NV, ISYM
Ee ENDPP, IBLOKS(1)

JUMP IF VARIABLE DECREASES

IF (VLIST(LIMHI) .LT. VLIST(1)) GO TO 60
00 30 LIMV1=1l,LIMHI

IF (VMIN JLE. VLIST(LIMV1)) GO TO 40

GO TO 110

CO 50 I=1,LIMHI

LIMVE = LIMHI-1+1

IF (VMAX .GE. VLIST(LIMVE)) GO TO 100

GO 70 110

00 70 LIMVY1=1,LIMHI

IF (VMAX .GE. VLIST(LIMV1)) GO TO 80
G0 T0 110

00 90 1=1,LIMH]

LIMVE = LIMHI-]¢]l
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c
c

40 IF (IEDIT!LOC) «EW. 1) JECIT =1
50 REWIND NTPID

REWIND NTPDAT

RETURN

60 IPPEND = 1
RETURN
END
SUBROUT INE FPSUM
PRINT SUMMARY DATA

COMMON // WLISTL2050), FLISTLZ2050), NOPOC, I[PVAL, NBLOKS
IPPENC, JECIT, MATCH, ISKIPP, LIMLO, LiAHI, PVAL, LENDAT

1y
F LIMyl, LIMYE, ITHJIUT, HT, PVALS(10C0), FMAXS(1000)
Ty VEMAX5(1000), FYMINS(1CCC)y VFMINS(LCCC)» FIS(1C00)
§ SQFIS11000), IPBJFI10Z4)y RANGEP, FIRSTP, DELTAP
54 FIRSTV, CELT AV, FIRSTF, DELTAF

COMMON //

1 LENPP, PNAMC, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX
2y VLEN, FNAME(2), FMIN, FMAX, FLEN, FTODP, TITLE(2)
3, ICCUR, 1PLTYP, IPLOT, IPRINT, IEDiTs NP, IVLIST, NOPP
4, [10PPs NV, ISYM

Ey ENDPPy IBLOKSI(1)

WRITE(6,10) FNAME,TITLE, IDPP
10 FORMAT (10HLFUNCT ION=,2A10y 16X, 2A1C,20X,A1C)

WRITE(6,20) VNAME,VNAME,PNAME
20 FORMAT ( 34HO VALUE OF MAXIMUM OF 1AL 06X
1, 14HMINIMUM OF + A10, 20X, 6HSQUARE / TXyA10,3X,8HF UNC TT Ot
2 6Xys6HOF MAX, 10X, 8HFUNCT ION, 6Xy 6HOF MIN, 11X, BHINTEGRAL
3, 5X+8HINTEGRAL)

WRITE(5,30) (lyPVALS(I)yF“AXS(l)pVFWAXS(l),FMINS(l)yVFMlNS(l)v

1 FIS(I),SOFIS( 1), 1=1, ITHOUT)
30 FORMAT(1H ,14,A1044E15.64E15.4,4E12.4)
RETURN
END

SUBROUTINE PPTDEF
READ PPFB FCR NEXT PP DATA SET FROM PROGRAM TAPE
SET UP VvLIST IF APPROPRIATE

COMMON /FILES/ NTILIB, NTDLIB, NTPDEF, NTPID, NTPDAT, NTPLOT
1, NTDTAB, NTEVEC, NTTEMP

COMMON // VLIST(2050), FLIST(2050), NOPROC, IPVAL, NBLOKS

1, IPPENU, JEDIT, MATCH, ISKIPP, LIMLO, LIMHI, PVAL, LENDAT
2y LIMV1, LIMVE, ITHOUT, HT, PVALS(1000), FMAXS(10CO)
3, VFMAXS(1000), FYINS(1000), VFMINS(1C00), FI5(1000)
b,y SCFIS(1000), IPBJF(1024), RANGEP, FIRSTP, DELTAP
5 FIRSTV, DELTAV, FIRSTF, DELTAF
COVMON //
1 LENPP, PNAME, PMIN, PMAX, PLEN, VNAME, VMIN, VMAX
2y VLEN, FNAME(2)y, FMIN, FMAX, FLEN, FTOOP, TITLE(2)
3, 10CUR, IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
b4y 10PP, Nv, ISYM
E, ENDPP, IBLOKS(1)

DIMENSIGN IDBLCK(1),00M4MY(1)
EQUIVALENCE (LUMMY , LENPP), ( I DBLOK,DUMMY( 2))
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READ IN PPFB FOR NEXT PP FROM PROGRAM TAPE

READ(NTPIL) LEN, {ICDL3A{I),I=1,LEN)

IF (ECF,NTPIC) 10,20

EOF ENCOUNTERED, TERMINATE PP PRUCESSOR

IPPEND = 1

RETURN

THERE IS ANCTHER PP SET. SET FLAG TD CINTINUL PRUCESSING
IPPEND = O

SET ACTUAL RANGE DF PARAMETER (RANGE TJ PP MAY DIFFER)
RANGEP = PMAX =-PMIN

SET UP LISY CF INDCEPENDENT VARIABLE VALUES

GO TO (30,50460)¢IVLIST

LIST OF VALUES IS SAME FOR EACH PARAMETER VALUE AND IS
EQUAL INCREMENT FROM VMIN T3 VMAX

BV = (VMAX~-VMIN) / FLOAT{(NV-1)

VLIST(1) = VMIN

CO 40 I=C,Nv

VLIST(I) = VLIST(I-1) + DV

GO TO 55

LIST OF VALUES IS SAME FOR EACH PARAMLTER VALUL
SPACING IS ARBITRARY

READINTPIC) (VLIST(I), I=1yNV)

SET FWA ANC LWA OF VLIST

LIMLO 1

LIMHI NV

RETURN

VLIST VARIES WITH PARAMETER VALUES AND IS ON PP DATA FILE
ALONG WITH FUNCTIOUN VALUES

RCTURN '

END

SUBROUT INE FPVLIM{NOCATA)

FIND FWA AND LWA OF CATA IN RANGE VMIN TO VMAX

COMMOWN // VLIST(2050), FLIST{(2050), NOPROC, IPVAL, NBLOKS
1, IPPENC, JEDIT, MATCH, ISKIPP, LIMLO, LIMHI, PVAL, LENDAT
2y LIMVl, LIMVE, ITHOUT, HT, PVALS{1000), FMAXS(1000)

3, VFMAXS(1000), FMINS(1C00), VFMINS({1CCO), FIS(1000)
4y SQFIS{1000), IPBJUF(1024), RANGEP, FIRSTP, DELTAP
59 FIRSTV, DELT AV, FIRSTF, DELTAF

COMMON //

LENPP, PNAME, PMIN, PvMAX, PLEN, VNAME, VMIN, VMAX
VLEN, FNAME(2), FMIN, FMAX, FLEN, FTODP, TITLE(2)
ICCUR, IPLTYP, IPLOTy IPRINT, IEDIT, NP, IVLIST, NOPP
IDPPy NV, ISYM

ENDPP, IBLOKS(1)

JUMP IF VARIABLE DECREASES

IF (VLIST(LIMHI) .LT. VLIST(Ll)) GO TO 60
DO 30 LIMVi=1,LIMHI

IF (VMIN .LE. VLIST(LIMV1)) €GO 70 &0

GO TO 110 :

DO 50 I=1yLIMHI

LIMVE = LIMHI-I+1

IF (VMAX .GE. VLIST(LIMVE)) GO 70O 100

GO To 110

DO 70 LIMV1i=1,L IMHI

IF (VMAX .GE. VLIST(LIMV1)) GO TO 80
GO TG0 110

CO 90 =1y LIMHI]

LIMVE = LIMHI-1+1
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90

100

110

IF (VMIN .LE. VLIST(LIMVE)) GO TO 100
GO0 TC 110

AMOUNT OF CATA TQ ©E PROCESSED

LENDAT = LIMVE-LIMV]+]

JUMP IF NC DATA. ALSO DONT TRY TO PROCESS JUST 1 DATA POINT
IF (LENDAT .LE. 1) GD TO 10

NODATA = 0

RETURN

NO CATA WITHIN SPECIFIED RANGE VMIN TO VMAX
NODATA = 1

RETURN

END

SUBRCUT INL SPCCN
STATIONARY PHASE CONTRIL

cOMMON /BOCY/ [BOOY, IPBODY, BJOCDEP, BJIDDIA, BUDLEN, BUDSPD
1, RBStPZy RBSTRy RBLIM

COMMON /GRID/ OBSDEP, NOBS, CORS, OBSMAX, TA30BS(1CO), ITHOBS

l, Xy CXs XMINy NX, ITHX, Y, DY, YMIN, NY, ITHY, MODEl, MOCEN
2y IVAR, IPRDT, IPPDT(9), XPMAX, YPMAX, I1PPPSD, IPREDG
3 ISPHAS

COMMON /SUPER/ ISUPR, SJPTOP, SUPBOT, IPSUPR, SUSTR, SUSEP2
l, SUPMID, SULIM, SUPDIA, SUPLEN

COMMON /WAKE/ IWAKE, CWAKR, CWAKX, XWAKE, WAKRAD, XWNOM
) o) RESLVS, CWAKM

COMPLEX XUDEP, FSRC
COMMON // RK, EVAL, DLDX, D2L, PSIO, DPSIO, DPSIB, WAKI, SUPT

1, YXy 03L, XIy ETA, INRANG, MODE, MINMOD, MAXMOD, MODES
r ) MAXK, IFWAl, LOCDT, LOCDTK, ITHWAV, NWAVES, NWFTAB(41)
3, HILO,y CYX, PYX, PDYX, PEVAL, P3K, FAZ, SGNFZ24, FAZ2

b4y FAZ3, XDEP, FSRC, VAR, SIGNAL, SIGCUT(800)

EQUIVALENCE (TEMPL,SIGCJT)
CIMENSICN TEMPL(9,1)

saaaSUMMARY OF APPROACHw#==s

TOTAL SIGNAL IS SIGTOT=SUMOVERMODOES(SUMODVEFKWAVEFAMILIES(VeSX))
WHERE v DEPENDS ONLY JN THE VARTABLE (SIGNAL) BEINS COMPUTED
AND SX = RE(S#XD) OR SX=IM(S#XD). HERE S DEPENDS ONLY ON THE
SOURCE MOCEL AND XD CONTAINS THE X DEPENDENC:z.

CALL VIMER(1l4)

SKIP IF NGT 1ST PASS OF CASE

IF (ITHOBS .NE. 1) GO TO 10

COMPUTE BCDY SCURCE PARAMETERS IF BODY MODEL USED
IF (IBODY .NE. O0) CALL BODY1

SUPERSTRUCTURE SOURCE PARAMETERS

IF (ISUPR .NE. 0) CALL SUPR]1

WAKE SCURCE PARAMETER

START OF WAKE COLLAPSE=INPUT MULTIPLIEJ«NOMINAL START (SEE DTWAKE)
IF (IWAKE .NE. 0) XWAKE = CWAKX#XWNOM

READ IN DISPERSION TABLESy SET UP WAVE FAMILY EDGL TABLES
CALL SPDTAB

PRINT/PLOT DISPERSICN RELATION ON 1ST PAS,
IF (ITHOBS .EQ. 1) CALL SPDTPP
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SKIP 1F NC GRID DEFINED

IF (NY (LT, 1 LOR. NX JLT. 1) GO TO 40

LOOP FOR EACH X (DOWNSTREAM STATION)

CO 30 ITHX=1,NX

X = XMIN + DX#FLOAT(ITHX-1)

LCOP FOR EACF Y (TRANSVERSE COORDINATE)

DU 20  ITHY=1,NY

NOTE Y IS ALWAYS NECATIVE

Y = —(YMIN + UOY«FLOAT({ITHY-1))

YX = =Y/X

COMPUTE SIGNAL AT POINT DEFINED BY X, YX, 0OBSDEP
CALL SPIPNT

ACCUMULAT: AND OUTPUT (TO PP PROCESSDOR) SIGNAL DATA
CALL SPCUTS

CONTINUE

CONTINUL

CALL TIMER(-14)

RETURN

END

SUBROUTINC SPCUTS

INITIALIZE PP FORMAT, ACCUMULATE AND OUTPUT DATA FOR EACH CUT,
AND WRITE FP ID BLUOCK. THREE CASES ARE HANDLED-- X-Y GRID»
L-Y GRIDy Z-X GRID

COMMON /GRID/ 0BSDEP, NDBS, COBS, OBSMAX, TABDOBS(100), ITHOBS

1, Xy CXy XMINy NXy ITHX, Y, DY, YMIN, NY, [THY, MODEl, MODEN
2 IVAR, IPRDT, IPPDT(9), XPMAX, YPMAX, IPPPSD, IPREDG

3y ISPHAS

COMMON /NAME/ NAMES(2410)y DTNAMS{2,9)
COMMON/ PPCOM/
1 LENPP, PiiAME, PMIN, PVMAX, PLEN, VNAME, VMIN, VMAX
<y VLEN, FNAME(Z), FMIN, FMAX, FLEN, FTODP, TITLE(2)
3y 1CCUR, IPLTYP, IPLOT, IPRINT, IEDIT, NP, IVLIST, NOPP
4 10PPy NV, ISYM
Ey ENDPP, IBLOKS(1)

COMPLEX XCEP, FSRC

COMMON // RK, EVAL, DLDC, D2L, PSIO, DPSIO, DPSIB, WAKI, SUPT
1, YXy D3L, X1y ETA, INRANG, MODE, 4INMOD, MAXMODJ, MODES
2 MAXK, 1-WAl, LOCDTy LOCDTK, ITHWAV, NWAVES, NWFTAB(41)
3 HILCy CVX,y PYX, PDYX, PEVAL, PRK, FAZ, SGLNF22, FAZ2
4y FAzZ3, XDEP, FSRC, VAR, SIGNAL, SIGCUT(BO0O)

EQUIVALENCE (TEMP1,SIGCUT)

DIMENSION TEMP1(9,1)

SKIP FOR Z-X GRID

IF (NY .EQ. 1) GO TO 30

X-Y OR Z-Y GRIC. SAVE SIGNAL AT CURRENT Y VALUE
SIGCUTILITHY) = SIGNAL

RETURN IF Y CUT NUT COMPLETED

IF (ITHY .LT. NY) RETURN

SKIP FOR £-Y GRIC

IF (NOBS «GT. 1) GO T2 20

X-Y GRID. INITIALIZE PP FORMAT BEFJIRE WRITING 1ST ZROSS CUT
IF (ITHX .EQ. 1) CALL SETID(4HCUTS, 0Oy 1HX, 2H-Y, NAMES(1l,IVAR))
WRITE CROSS CuT

CALL WRTDAT(1l, NY, SIGCUT, 1, X)

RETURN IF NOT LAST PASS

IF (ITHX LT+ NX) RETURN

WRITE PP 1D BLOCK




VMIN YMIN

VMAX =Y

CALL WRTID(NY, 0,0)
RETURN

c Z-Y GRID. INITIALIZE PP FURMAT BEFIRE WRITING LST JROSS CUT
20 IF (ITHOBS .EC. 1)
1 CALL SETID(4HCUTS, O, SHDEPTH, 2H-Y, NAMES(1,[VAR))
c WRITE CROSS CUT
CALL WRTDAT(1l, NY, SIGCUT, 1, OBSDEP)
c RETURN IF NCT LAST PASS
IF (ITHOBS .LT. NOBS) RETURN
VMIN = YMIN
VMAX = =Y
c MAKE FUNCTION POSITIVE TO THE LEFT
FTCDP = -FTCCP
CALL WRTIC(NY, 0,0)
RETURN

I-X GRIC. SAVE SIGNAL AT CURRENT X STATION
30 SIGCUT(ITHX) = SIGNAL
RETURN IF X CUT NOT COMPLETED
IF (ITHX .LT. NX) RETJRN
INITIALIZE PP FORMAT BEFORE WRITING 1ST CuUT
IF (ITHOBS +EQ. 1)
1 CALL SETID(4HCUTS, O, SHDEPTH, 1HX, NAMZIS(i,IVAR})
c WRITE AXIAL CUT i
CALL WRTDAT(1l, NX, SIGCJT, 1, OBSDEP)
c RETURM IF NOT LAST PASS
IF (ITHOBS +LT. NOBS) RETURN
c MAKE FUNCYION POSITIVE TO THE LEFT !
FTOD? = -FTCCP
c WRITE PP 1D BLOCK
VMIN = XMIN
VMAX = X
CALL WRTIC(NX, 0,0)
RETURN
END
SUBROUT INE SPCISP(JEDGE)
c LINEAR INTERP FOR CISPERSION VAKIABLES AS FUNCTION OF EVAL

o O 00

COMMON /80DY/ IEOLY, IPBODY, BODDEP, BJIDDIA, 30DLEN, LODSPD
1, RBSEP2, RBSTR, RBLIM

: !
COMMON /SUPER/ ISUPR, SUPTOP, SUPBOT, IPSUPR, SUSTR, SUSEP2 | &
1, SUPMID, SULIM, SUPDIA, SUPLEN '

_ COMMON /WAKE/ IWAKE, CAAKR, CWAKX, XWACE, WAKRAD, XWNOM "
P | 1, RESLVS, CWAKM

f COMPLEX XDEP, FSRC
i COMMON // RK, EVAL, DLDK, D2L, PSIO, DPSIO, DPSIB, WAKI, SUPT
iy YX, D3L, XI, ETA, INRANG, MODE, MINMOD, MAXMOD, MODES
2 MAXK, IFWAl, LOCDT, LJICDTK, ITHWAV, NWAVES, NWFTAB(41)
3, HiLO, DYX, PYX, PDYX, PEVAL, PRK, FAZ, SGNFZZ, FAZ2
{ G, FAZ3, XDEP, FSRC, VAR, SIGNAL, SIGCUT(8600)
. W EQUIVALENCE (TEMP1,SIGCUT)
& | DIMENS ION TEMP1(9,1)
: COMMON // TK(100), TEVAL{100,41), TOLDK(1C0,41), TD2L(100,41)
1, TPSI0(100,41), TOPS10(100y41)y TOPSIB(100y41), TWAKI (100,41)
2, TSUPT(100,41)y TYX(100,41)y YXEDG{20,41),y EVLEDG(20,41)
3, LIMEDG(20,41), INDEDG( 20, 41)

B L =

R
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C
c
C
C

10

SKIP IF RCUTINE IS BEING USED TO FIND WAVE FAMILY EDGES

IF (JEDGE .NE. O) GO TD 10

CONVERT YX TO EVAL

CALL SpPevaL

RETURN IF YX IS OUTSIDE RANGE OF SPtCIFIED WAVE FAMILY

IF (INRANG +EQe. O0) RETURN

LOCDT IS SUCH THAT TEVAL(LOCCT-1) .LT. EVAL .LE. TEVAL(LCCDT)
LOCDTK IS THt CORRESPINDING INDEX FOR THE K (WAVENUMBER) LIST
GET LINLAR INTERP COEFFICIENTS

C2 = (EVAL-TEVAL(LOCDT=1)) / (TEVAL(LOZOT)=-TEVALI(LOZOT-1))

Cl = 1. - C2

INTERPOLATE FOR Ky CUEVAL)/DKy D2(EVAL)/DK2 WHERE EVAL=1/Cee2
RK = Cl#TK(LCCOTK=1) + C2#TK(LOCDTK)

OLDK = Cl#TDLOK(LUCDT=1) + C2#TDLDK(LIZDT)

D2L = CleTD2L(LOCDT-1) + C2+TD2L(LOCDT)

THE ABOVE VAKIABLES ARE SUFFICIENT FOR FINDINS WAVE FAMILY
EDGES. RrTURN IF THAT IS WHAT THE ROUTINZ IS BEING USED FOR,
IF (JEDGE JNC. O0) RETUJURN

COMPLETE THE CISPCRSION RELATION

NORMALIZEC EIGENFUNCTION PSI AND D(PSI)/DZ AT OBSERVAFTION DEPTH
PSIC = Cl#TPSIO(LOCCT-1) + CZ#TPSIO(LOCCT)

DPS'0 = CL«TDPSIO(LOCDT=-1) + CZ2#TDPSIO(LOCDT)

D(PSI)/DZ AT BIDY DEPTH

If (180CY .NE. O) CPSIB = Cl#TDPSIB(LIZDT-1) + C2»TDPSIB(LOCDT)
WAKE SCURCLC TERM

IF (IWAKE NE. 0) WAKI = Ci#TWAKI(LOCOT-1) ¢ CZ2#TWAKI(LOCDT)
SUPERSTRUCTURE TERM = PSI(BOTTOM OF SUPER) - PSI(TOP OF SUPER)
IF (ISUPR NE. 7) SUPT = CleTSUPTILOCDT=-1) + C2#TSUPT(LOZDT)
COMPUTE C3(EVALI/ULK3 = DID2L)/DK

D3L = (TDcL(LOCDT)-TD2L(LOCDT=1)) / (TKILOCDTK)=TK(LOZDTK-1))
RETURN

ENC

SUBRCUTINE SPCTAB

READ DISPERSION TABLE AND PERFORM FINAL ADJUSTME TS ON IT

COMMON /8BGCY/ 1BODY, 1PBODY, BODDEP, BODDIA, BUJLEN, BUDSPD
1, RBSEP2y RBSTRy, RBLIM

COVMMON /CCNST/ JDK, JDMOCE, JDTCL, PI, NULL, JDCKL, JOMFT
1, JCCKSV,y JDMSP, JDEDGE

COMMON /FILES/ NTILIB, NTDLIB, NTPDEF, NTPIDs NTPDAT, NTPLOT
1, NTOT AB, NTEVEC, NTTEMP

CUMMON /GRIDs 0BSDEP, NOBS, DOBS, OBSMAX, TABOBS(100), ITHOBS

1, Xy DXy XMIN, NX, ITHX, Y, DY, YMIN, NY, ITHY, MODEi, MODEN
2, IVAR, 1PRDT, IPPDT{9), XPMAX, YPMAX, IPPPSD, IPREDG
3 ISPHAS

COMMON /SUPER/ ISUPR, SUPTOP, SU#BUT' IPSUPR,y SUSTR, SUSEP2
1, SUPMID, SULIM, SUPDIA, SUPLEN

COMMON /WAKE/ IWAKE, CWAKR, CWAKX, XWAKE, WAKRAD, XWNOM
1, RESLVSy CWAKM

COMPLEX XCEP, FSRC
COFMON // RK, EVAL, DLOK, D2L, PS1O, DPSIO, DPSIB, WAKI, SUPT

1, YXy» D3L, XI, ETA, INRANG, MODE, MINMOD, MAXMJID, MODES
2 MAXK, I1FWAl, LOCOT, LOCDTK, ITHWAV, NWAVES, NWFTAB(41)
3, HILO, CYXy PYX, PDYX, PEVAL, PRK, FAZ, SGNFZ2, FAZ2
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4, FA23, xCEP, FSRC, VARy SIGNAL, SIGCUT(B0O)
EQUIVALENCE (TEMPL,SIGCUT)
DIMENSICN TEMP1(9,1)
- COMMON // TK(100), TEVAL(100,41)y, TOLDK(100,41), TD2L{100,41)

1, TPSIN(10U,41), TDPSIO(100y41)y TD>SIB(100441), TWAKI (1004}
2y TSUPT{100,41)y TYX(100,41)y YXEDG(20441), FVLEDG(20,41)
3y LIMECG(20441)y INDEDG(20,41)

c

c
CALL TIMERI(15)

c MODE1 AND MCCEN ARE INPUT LIMITS OF DESIRED MODES. SET UP

C INTERNAL STORAGE AND DJI-LOOP LIMITS 10U SQUEEZZ OUT UNUSED MODES
MINMOD = 1
MAXMOD = MUDEN -MUDE1l +.&

c CHECK MCDE RANGE AGAINST AVAILABLE STORAGE

IF (MAXMOC .LE. JUMSP) GO TOD 20
WRITt(5,10) MOCELl,MODEN,JDMSP
10 FORMAT(Z9H MOUE RANGCE EXCEEDS DIMENSION,3110)
| CALL ERRXIT
c DISPERSION TABLE IS ON TAPE NTDTAB
20 REWIND NTETASB
READ(NTDTAB) MODES
c SKIP [F DISP TABLE FAS AT LEAST AS MANY MODES AS DESIRED
| IF (M0DEN LE. MODES) GO T) 40
! WRITE(5,30) MODEN,MCOES
30 FORMAT (20H MODEN EXCEEDS MDOES,2110)
CALL CRRXIT

c LOOP FOR tACH ENTRY (VALUE JF K) IN DISP TABLZ, BUT DONT
c EXCEED STURAGE CIMENSION
40 DO 70 IK=1,J0K
| c READ Ky (LAMBDA(M), DLOK(M),PSIO(M),DPSIO(M),OPSIB(M),
c WAKI(M),SUPT (M), SUPBI(Y),DLDOK2(M},M=1,MIIES)
READ(NTOTAB) RKy{(TEMPY{I,M}yI=1y9)yM=1,MODES)
' c SKIP OUT OF LOOP WHEN ENTIRE TABLE HAS BEEN READ
IF {EDF,NTOTAB) 50,50
c DATA WERE READ. SAVE VALUE OF K
50 TK(IK) = RK
00 60 MUDE=MINMOL,MAXMOD
! c NDTE THAT HERE (ANC EVERYWHERE ELSE IN THE SP ROUTINES), THC
| c VARIABLE -MODE- IS THE STIRAGE INDEX OF THE MODE BEING
! c CONSIDEREC. NOW SET ACTUAL MODE NUMBER.
MN = MUDE +MODLELl -1
! C TRANSFER VARJABLES FROM TEMP STURAGE TO DISPERSION TABLES

TEVAL{IK,MODE)
TOLOK (K, MDDE)
TPSIO(IKyMODE) = TEMPL(3,MN)
TDPSID(IK,MDCE) = TEMPL (&4, MN)

TDPSIB(1K,MODE) = 0.
IF (IBODY oNE. O) TOPSIB(IC,40DE) = TEMP1(5,MN)
TWAKI (1K MODE) = C.
IF {IWNAKE .NE. 0) TWAKI(IK,MODE) = TEMPL{6,MN)

c SUPERSTRUCTURE TERM IS PSI(BOTTOM)-PSI(TOP)
TSUPT(IK,MODE) = 0.
IF (ISUPR .NE. 0) TSUPT(IK,MODE)} = TEMPL(8,MN) -TEMPL{74MN)
TD2LIIK,MCCE) = TEMPL(9,MN)

60 CONTILHUE
, 70 CONTINUL

TEMPL( 1,MN)
TEMPL{ 2yMN)

( IXK = JDK+1
c SET NUMBER OF :NTRIES IN TABLE
80 MAXK = [K-1
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CONSTRUCT WAVE FAMILY EDGE TABLES AND TABLE OF STATIONARY
PHASE POINTS
CALL SPWFAM

SKIP IF WAKE IS OFF
IF (IWAKE .EQ. O) GO T3 130
FINISH COMPUTATION OF THE WAKE SOURCE TERM
LCOP FOR EACH MODE
CO 110 MCCE=MINMOL,MAXMOD
GeT FWA-1 (IF THIS MODE IN DISP TABLES
[FWAl = (MODE-1)%J0K
ADDRESSES OF 1ST AND LAST ENTRIES FOR THIS MODE
LIMY = IFwAl +LIMEDG(1,MUDE)
LIM2 = [TFwAl + MAXK
LOOP FOR tACH «NTRY IN THE TABLE
CO 90 LOCLCT=LIM1,LIM2
FINISH COMPUTATION OF AAKE SOURCE TERM
TwAKI(LUCCT) = 2.#CWAKM#BODSPDO#TEVAL(LICOT)#TWAKI(LOCDT)
SKIP IF 15T ECGC IS AT <=0
I[F (EVLEUG(L,M0ODE) .£Q. TEVAL(IFWAl+1)) GO TO 1GC
FILL IN SLCT PRECECING THE 1ST TABLE ENTRY BY EXTRAPOLATION
TWAKI(LIMI-1) = TWAKI(LIML1) + (TEVAL(LIM1-1)-TeVAL(LIM1))
* (TWAKT(LIMi+1)~-TWACTI(LIMYL))/(TEVAL(LIMLI#+1)-TEVAL(LIML))
GO 10 1i0
FINISH CCMPUTATION AT K=0 ENTRY
TWAKI(IFWAL+Ll) = 2. #CAAKM=BIDSPD*TEVALIIFWAL+L)*TWAKTI (IFWAL+1)
CONTINUL
CALL TIMER(-15)
RETURN '
END
SUBROUT INL SPLTPP
PRINT/PLOT DISPERSION RELATIOM

COMMON /BODY/ 1e0DY, IPBUDY, BODDEP, BJIDDIA, sUDLEN, BZOSPD
l, RBScP2y RBSTR, RBLIM

COMMON /GRIL/ 0BSDEP, NOBS, COBS, OBSMAX, TABOBS(100), ITHOBS

l, Xy OXy XMINy, NXy, ITHX, Y, DY, YMIN, NY, ITHY, MJODEl, MODEN
2 IVAR, IPRDT, IPPDT(9)y XPMAX, YPMAX, IPPPSD, IPREDS
3, ISPHAS

COMMON /NAME/ NAMES(2,10)y DTNAMS(24+9)

COMMON/ PPCOM/
1 LENPP, PNAME, PMIN, PMAX, PLENy, VNAME, VMIN, VMAX
2, VLEN, FNAME(2), FMIN, FMAX, FLEN, FTODP, TITLE(Z)
3, IOCUR, IPLTYP, IPLOT, IPRIWM, IEDIT, NP, IVLIST, NOPP
4 [OPPy NV, ISYM
E» ENCFP, IBLOKS(1)

COMMON /SUPER/ [SJUPR, SJPTOP, SUPBOT, IPSUPR, SUSTR, SUSEPZ
ly SUPMID, SULIM, SUPDIA, SUPLEN

COMMON /WAKE/ IWAKEy, CAAKR, CWAKX, XWAKE, WAKRAD, XWNOM
1, RESLVSy CWAKM

COMPLEX XCEP, FSRC

COMMON // RKy EVAL, DLDXK, D2L, PSIOy DPSJO, DPSIB, WAKI, SUPT
l, YXs D3L, X1y ETA, INRANG, 4ODE, MINMOD, MAXMOD, MODES
< MAXKy IFWAl, LOCDT, LOCDTK, ITHWAV, NWAVES, NWFTAB(41)
3y HILC, CYX, PYX, PDYX, PEVALy PRK, FAZ,y SGNFZ2, FAZ2
by FAZ3, XDEPy FSRCs VAR, SIGNAL, SIGCUT(800)

146




EQUIVALENCE (TEMPL,SIGCUT)

DIMENSION TEMP1(9,1)

COMNMON // TK(100), TEVA_(100,41)y TOLOK(10044i)y TO2L(100,41)

1, TPSI0(100441), TOPSIO(100,41), TOPSIB{100,41), TWAKI(100,41)
2y TSUPT(100,41)y TYX{100,41)y YXED3(20y41), EVLZD3(20,41)
3, LIMEDG(20,41)y, INDEDG(20,41)

SKIP IF SPECIAL PRINT IS JFF
IF (IPRDT .EQ. O0) GO TO 100
LCOP FOR EACH MODE IN TABLE
D0 97 MOCE=MI NMOD,MAXMOD
ACTUAL MODE NUMBER
MN = MOCE + MQJDEl -1
WRITE(5,30) MN
FUORMAT (22H1 CISPcRSION RELATIDN/TH MODEyI3/1HO,6Xy1HK,9X,
6H=Y/XyTXy 6HLAMBDA, 5Xy SHDL /DKy 6Xy THD 2L /DK2 94X y 6HW(OBS) 45X
1OHCW/0Z(0BS )y 1Xy 1OHOW /DZ(BOD )y 1Xy SHTWAKE y £y SHTSUPR)
PRESET K INCEx OF NEXT ENTRY TO PRINT
NEXT = 1
NUMBER OF WAVE FAMILIES IN THIS MODE
NWAVES = NWAFTAB(MUDE)
LIM = NWAVES + 1
DO 80 ITHWAV=1,LIM
PICK UP K INDEX OF LAST ENTRY IN THIS WAVE FAMILY
LAST = LIMECG(ITHNAV,MOODE)
IF (ITHWAV o NEs LIM) LAST = LAST - 1
SKIP [F ENTIRL WAVE FAMILY LIES BETWEEN ADJACCNT TABLE POINTS
IF (LAST .LT. NEXT) GJ 7D 60
WRITE(6450) (1,TK(I)yTYX(1,MODE), TEVAL(I MODE),TDLDK(I yMODE)
) TD2L(1,MODE), TPSIO(I,40DE)y TDPSIJ(I,MIDE),TOPSIB(I MODE)
2y TWAKI(I4MODE) s TSUPT( IyMODC )y I=NEXT,LAST)
50 FORMAT(1X,13,10El1l.3)
NEXT = LAST + 1
60 IF (ITHWAV .NE. LIM)
1l WRITE(6,70) YXEDG(ITHWAV,MUDE),EVLEDG(ITHWAV,MUDE)
70 FORMAT(11X,4HEDGE,y2E11.3)
80 CONTINUE
90 CONTINUE

SKIP IF NOT PRINTING NAVE FAMILY EDGE TABLE
100 IF (IPREDG .EQ. 0) GO TO 200
WRITE(6,110)
110 FORMAT (25H1 WAVE FAMILY :DGE TABLE)
LOOP FOR EACH MODE
D0 140 MCDE=MINMOD,MAXMQD
ACTUAL MQOCE NUMBER
#N = MODE + MOUDEl -1
WRITE(6,120) MN
FORMAT (10HOw####aMODE, [ 3/6X y4H=-Y /Xy LOXy 6HLAMBDA)
NUMBER OF WAVE FAMILIES
NWAVES = NWFTAB(MUDE)
WRITE(6,130) (1,YXEDG(I,MODE), EVLEDG( I+MODE) I =1 NWAVES)
FORMAT (1Xy12y2El4.06)
CONTINUE

LOOP FOR EACH D.T. VARIABLE WHICH CAN BE SENT TO PP PROCESSOR
DO 310 ITHVAR=1,9

SKIP IF PP OPT,ON IS OFF FOR THIS VARIABLE

IF (IPPDT(ITHVAR) .EQ. 0) GO TO 310

SKIP IF DESIRED vARIABLE HAS NOT BEEN COMPUTED

IF (ITHVAR .EQ. 4 JAND. IBODY .EQ. O) GO TO 310
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IF (ITHVAR .EQ. 5 .AND. IWAKE EQ. 0) GO YO 31C
IF (ITHVAR .EQ. 6 .AND. ISUPR L.EQ. 0} GO TJ 31C
PRESET THE PP SPECS

CALL SETIC(CTNAMS(1,ITHVAR), 1, 4FMUDE, 1HK, DTNAMS(1l,ITHVAR])
INDICATE VARIABLE LIST IS FIXED

IVLIST = ¢

LOOP FOR EACH MODE

DO 300 MCDE=MINMOC,MAXMOD

FLOAT ACTUAL MODE NUMBER

RMODE = MUDe + MUDELl -1

JUMP ON VARIAHLE TO BE DISPLAYED

GO TO (210,220,230,240,2504,26C,270,28C429C),ITHVAR
CALL WRYDAT(1l, MAXK, TDLDK(1,MODE}, 1, RMODE)

G0 TC 300

CALL WRTUDAT(1I, MAXK, TPSIOD(1,M0DE)}, 1y RMODE)

GO TU 300

CALL WRTCAT({1l, ' MK, TDPSIO(1l,MODE)y 1, RMODE)

GO 1O 300

CALL WRTDAT(l, MAXK, TDPSIB(1,MODE}, i, RMODE)

GO TO 300

CALL WRTDAT{LIMEDG(1,43DE), MAXK, TWAKI{1l,M0DE), L, RMODE}
GO TO 300

CALL WRTDAT(l, MAXK, TSUPT(i,M0ODE), 1y RMODE)

GO TC 300

CALL WRTDAT(1l, MAXK, TEVAL{1,MODE)s 1, RMODE)

GC TC 300

CALL WRTDAT(1l, MAXK, TDZL(1,MODE)s» iy MODE)

GO TU 300

CALL WRTDAT(LIMEDG{(1l,40DE), MAXK, TYX(1,MODE}, 1, RMODE)
CONTINUE

WRITE THE PP ID RECORD

CALL WRTID(MAXK, TK, 1)

CONTINJE

RETURN

END

SUBRCOUT INE SFEDGE

TEST FOR AND FIND WAVE FAMILY EDGES {EXTREMA OF YX)

COMMON /CONST/ JDK, JCMODE, JDTCL, PIy NULL, JDCKLs JOMFT
1l JDCKSV, JOMSP, JDECGE

CGMPLEX xDEP, FSRC

COMMON // RK, EVAL, DLDK, D2L, PSIO, DOPSID, OPSIB, WAKI, SUPT
1, Yx, D3L, X1, ETA, INRANG, MODE, MINMOD, MAXMOD, MODES
2y MAXK, IFWAly LOCDT, L3CDTK, ITHWAV, NWAVES, NWFTAB(4l)
3, HILO, DYX, PYX, PDYX, PEVAL, PRK, FAZ, SGNFZ2, FAZZ
4y FAZ3, XDEP, FSRC, VAR, SIGNAL, SIGCUT(800)

EQUIVALENCE (TEMPL1,SIGCJT)

DIMENSION TEMPL1(9,1)

COM/ON // TK(100), TEVAL({10GO,4l), TOLDXK(100,4i), T22L(100,41)
1y TPSI0(100,41), TOPSIO( 100,41), TDOPSIB(100441) s TWAKI (100,41)
3 TSUPT(100,41)y TYX(100441), YXEDG(2Cy41)s EVLEDG(20,41)
3y LIMEDG(20441)y INDEDG(20,41)

NOTE EDGES ARE THE EXTREMA JF YX AS A FUNCTION 0OF Z VAL
HILO=1 IF LCOKING FOR A MINIMUM IN YX, HILO=-1 FOR A MAXIMUM
FIND EDGE IF DERIVATIVE HAS CHANGED iGN

IF (DYX#HILO .LT. O.) RETURN

FIND EXTREMUM BETWEEN PEVAL AND EVAL.

SAVE VALUES ON RIGHT SIDE OF EXTREMUM

SYX = YX




SDYX = DYX

SEVAL = EVAL

SRK = RK

SET RIGHT HAND POINT

RYX = ¥YX

RDYX = CYX

REVAL = EVAL

RRK = RK

10 HALVING LCOPS INCREASE RESOLUTION BY FACTOR OF 1CZé
DO 20 ITER=1,10

HALVE THE INTcRVAL

EVAL = 5#(PEVAL+REVAL)

INTERPOLATE FOR RK, DLDK, D2L AS FUNCTIONS OF EVAL
CALL SPLISP(L)

COMPUTE YX ANL DYX FROM EVAL, RK,DLDK,DZ2L

CALL SPFUNC(1)

SKIP IF EVAL IS RIGKT OF EXTREMUM

IF (DYX#HILO .GT, O.) GO T) 10

EVAL IS LEFT UF CXTRecMUM. REPLACE LEFT POINT
PYX = ¥YX

POYX = DYX

PEVAL = EVAL

PRK = RK

GO 10 20

EVAL IS RIGHT OF EXTREMUM. REPLACE RIGHT POINT
RYX = YX

ROYX = DYX

REVAL = EVAL

RRK = RK

CONTINJUE

NWAVES = NWAVES+1L

SKIP IF STCRAGE NOT EXCEEDED

IF (NWAVES .LT. JDECGE) GO TU 1l2C
WRITE(6,110) JCEDGE,MODE

FORMAT (3ZH WAVE FAMILY EDGE TABLE EXCEEDED»<21i0)
CALL ERRXIT

EXTREMJUM RETWEEN P AND R, SELECT THE BETTER AND IMSERT INTO
EDGE TABLES

IF (HILO#(RYX-PYX) +LT. O.) GO TO 130
YXEDG(NWAVES yMODE) = PYX
EVLEDG(NWAVES,MODE) = PEVAL

GO TO 140

YXEDG(NWAVES,MODE} = RYX

EVLEDG{NWAVES »MODE) REVAL
LIMEDG(NWAVES»MODE L3CDTK

INDEDG (NWAVES, MOCE) LOCDTX

COMPLEMENT THE MIN/MAX SEARCH FLAG

HILO = -HILC

SET PREVIQUS POINT = RIGHT HAND POINT...
PYX = RYX

PDYX = RDYX

PEVAL = REVAL

PRK = RRK

o+o AND RESTORE CRIGINAL RIGHT HAND POINT
YX = SyYX

DYX = SOYX

EVAL = SEVAL

RK = SRK

RETURN

END

SUBROUTINE SPEVAL




FIND EIGENVALUE EVAL AND TABLE POSITION LOCDT FOR A GIVEN
STATIONARY PHASE POINT YX AND WAVE FAMILY ITHwWAV

COMMON /8CDY/ 1BODY, 1pPBDDY, BDDDEP, BJIDDIA, BULIOLEN, BODSPD
1, RBStPzy RBSTR, RBLIM

COMMON /CCNST/ JDK, JDMOCE, JDTCL,y PI, NULL, JOCKLy JDMFT
1, JUCKSv, JDMSP, JDEDGE

COMPLEX XDEP, FSRC

COMMON // RK, EVAL, OLDK, C2L, PSIO, DPSIO, DPSIB, WAKI, SUPT
1, YXy D3L, XI, ETA, INRANG, MODE, MINMOD, MAXMOD, MDDES
2y MAXK, IFWAl, LOCDT, LICDTK, ITHWAV, NWAVES, NhFTa3(&l)
3y HILGy DYX, PYX, PDYX, PEVAL, PRK, FAZ, SONF22, FAZ2
G4y FAZ3, XLEPy FSRC, VAR, SIGNAL, SIGCUT(s500)

EQUIVALENCE (TEMP1,SIGCUT)

CIMENSICN TEMPL(9,1)

COMMON // TK{100), TEVAL(100y41)y TDLDK(1COs»4l)y TD2L(100,41)
l, TPS10(100441)y TDPSIO(100,41), TOPSIB(10G,41), TWAKI(100,61)
2 TSUPT(100y41)y TYX{100,41), YXEUG(20941)y EVLEDG(20,441)
3, LIMEDG{20441)y INDEDG( 20y41)

GET SINGLC INDEX EQUIVALENT OF (ITHWAV,MDDE) FOR ADDRESSING
EDGE TABLELS

J = (MODE-1)#JCEDGE + ITHWAV

SKIP IF YX=-Y/X IS WITHIN THE RANGE OF THIS WAVE FAMILY

IF ((YXEDGL(J)~-YX)*(YXEDG(J+1)-YX) LE. O.) GU TO 10

SET FLAG SHCWING THIS ANAVE FAMILY DJES NDT CONTRIBUTE AT YX
INRANG = O

RETURN

SHOW THIS WAVE FAMILY DJES CONTRIBUTE AT YX

INRANG = 1

SET FWA-1 COF CISPERSION TABLES FOR THIS MODE

IFWAl = (MODE-1)#JDK

SET LIM1/LIM2 = INDEX OF LOWEST/HIGHEST VALUE OF YX WITHIN
RANGE. SET INC = INCREMENT IN INDEX TJ INCREASE TYX(I).
SET SIGN CF 2NC DERIVATIVE DOF PHASE FUNCTION

SKIP IF TABLE DECREASE"

IF (YXEDG(J) GT. YXEDG(J+1)i GD TI 20

LIML = LIMEDG(J) + IFWNAL

LIM2 = LIMECG(J+1l) -1 + IFWAL

INC = 1

SGNFZ2 = 1.

GO TO 30

LI Ml LIMECG(J+1) -1 + IFWAL

LIM2 LIMEDG(J) + IFdAL

INC = -1

SGNFZ22 = -1,

SKIP IF THERE ARE D.T. POINTS WITHIN RANGE

IF (LIMEDG(J+1) .GT. LIMEDG(J)Y)Y GO TO 40

ENTIRE WAVE FAMILY LIES BETWEEN ADJACENT TABL: POINTS. [INTERP
BETWEEN EDGES

EVAL = EVLECG(J) + (EVLEDG(.J+1)-EVLEDG(J)}/(YXEDG(J+1)~-YXEDG(J))
1 ¢ (Y X-YXEDGI(J M)

IDT = LIMz

GO T0 110

FIND PROPER POSITION IN TYX TABLE. PICK UP PREVIOUS POSITION
40 IDT = INDEDG(J) + IFWAL
IF (YX GE. TYX{IDT)) GO TJ 70

150




SKIP IF YX LIES BETWEEN EDGE ANC TABLE POINT

IF (YX JLE. TYX(LIM1)) GO TO 60

TYX{LIML) LT, YX .LT. TYX(IDT) FIND PRPPER POSITION IN TABLE
IDT = [IDT =-INC

IF (YX JLT. TYX(IZT)) GO TO SO

GO TO 90

INTERPOLATE: BETWECN TYX(LIML) AND YXEDG(J+(1-INZ)/2)

I = J + (1-INC)/2

DIV = YXECG(I) = TYX(LIML1)

IF (DIV .EQ. 0.) DIV = 1,

EVAL = LVLEeDGUI) + (EVLEDG(I)=TEVAL(LIM1))/DIV » (YX-YXEDG(I))
IDT = LIMLl -INC

SAVE POSITICN IN TABLE

INDENDG (J) = LIM1 -IfwWaAl

GG TU Lio0

SKIP IF ¥YX LIES BETWEEN EDCGE AND TABLE POINT

I[F (YX .GE. TYX(LiM2)) GO TO 1CO

TYX(IDT) oslce YX oLT. TYX(LIM2) FIND PROPER POSITION IN TABLE
DT = IDT +INC

IF (YX .GE. TYX(IUT)) GO 1o 80

IDT = IDT -INC

INTERP BETWEEN TYX(IDT) AND TYX(IDT+INZ)

90 EVAL = TEVAL(IDT) + (TEVAL(IDT+INC)-TEVAL(IDT))

1 ZATYXUIDT +INC)=-TYX(IDT)) #(YX-TYX(IDOT))
SAVE POSITICN IN ThBLE

INDENDG(J) = IDT -IFWAl

GO 10 110

INTERPULATE BETWEEN TYX(LIM2) AND YXEDG(J+(1+INZ)/2)

I = J ¢+ (1+INC)/2

CIV = YXEDCGUI) = TYX(LI%2)

IF (DIV .EQ. 0.) DIV = 1.

EVAL = EVLECG(I) + (EVLECG(I)-TEVAL(LIM2))/DIV #{YX-YXEDG (1))
IDT = LIMz

SAVE POSITIGN IN TABLE

INDEDG(J) = LIM2-1FWAL

AT THIS PCINT EVAL IS BETWEEN TEVAL(IDT) AND TEVAL(IDT+INC)
INCLUSIVE. SET LOCCT SO THAT TEVAL(LOCDT-1) oLE. EVAL oLE.
TEVAL(LOCCT)

LOCDT = IDT + (1+4INC)/2

SET K INDEX CCRRESFONDING TO LOCCT

LOCDTK = LOCOT ~-IFwWA’

SKIP IF THIS IS NOT A TRANSVERSE WAVE

IF (ITHWAV .NE. 1) GO TO 120

IF (EVLEDG(J) .EQ. TEVAL(IFWALl+1)) GO TO 120

FOLLOWING PROCEDURE SHIULD IMPROVE ACCURACY UF EVAL FOR A
TRANSVERSE WAVE. FIRST INTERPOLATE FOR RK, DLDK AS FUNZTION OF

(EVAL-TEVAL(LOCDF-1))/{ TEVAL(LOCDT)=-TEVAL(LOCDT-1))
1- -CZ
ClLsTK(LOCDTK-1) + C2#T<(LOCDTK)

DLDK = Cl#TOLEK(LOCDT-1) + C2#TCLOK(LGCDT)

Tl = .5#RK#CLOK/EVAL

TEMP = .5#(1.-TL)/YX #(1.-SQRT(1.=4.#T1#(YX/(1.~T1))uu2))
EVAL = (TEMP##2+1,)/BIDSPD%s?

FORCE THIS TC BE AITHIN KNOWN LIMITS

IF (EVAL .LT. TEVAL(LOCDT-1)) EVAL = TEVALI(LOCOT-1)

IF (EVAL .GT. TEVAL(LOCOT)) EVAL = TEVAL(LUCDT)

RETURN
END
SUBROUTINE SPFUNC(JEDGE)
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10

COMPUTE STAT ICNARY PHASE FUNCTIONS

COMMON /B80DY/ 1BODY, IPBODY, BODDEP, BIDDIA. BOJLEN, BUDSPD
1y RBSEPZ, RBSTR, RBLIM

COMPLEX XLEP, FSRC
COMMON // RK, EVAL, DLD¢, D2L, PSIO, OPSIO, DPSIB, WAKl, SUPT

1, YXy D3Ly X1y £TA, INRANG, MODL, MINMOD, MAXMOD, MODES
2y MAXKy IFWAl, LOCDT, LICDTK, ITHWAV, NWAVES, NWFTAB(4)
3, HILO, CYX, PYX, PDYX, PEVAL, PRK, FAZ, SGNFZ2, FAZZ2

4y FAZ3y XCEPy FSRCy VAR, SIGNAL, SIGCUT(800)

EQUIVALENCE (TEMPL1,S5IGCUT)
DIMENS ION TEMP1(9,y4)

X AND Y COMPCNENTS CF WAVE NUMBER RK
XI = RK/(BODSPD#SQRT{EVAL))

ETA = SORT (RK##2-X][#22)

SOME TEMPLRARIES

D1 = DLDK=RK/EVAL
D2 = D2L#RKew#_/EVAL
TL = (XI/ETA)#a2

T2 = XI/RK

D(XI)/0K AND C(ETA)/DK

XIl = T2#(1l,~-.5#D1)

ETAL = ETA/RK #(1.+,5#T1#D1)

D2 (XI)/CK2 ANC D2UETA)/DK2

XI2 = =.5#T2/RK #{C2+D1#(2.-1.5#D1))

ETA2 = 5#T2#82/ETA #(D24D1#( 2.-D1#(2.4.5#T1)))

SKIP IF PHASE FUNCTION AND ITS DERIVATIVES ARE REQUIRED

IfF {JEDGE .EQ. 0) GO TJ 10

ROUTINE 1S BEING USED AS PART OF THE PROCESS UF FINDING WAVE
FAMILY EDGES. COYPUTE STATIONARY PHASE POINT YX=D(XI)/D{ETA) AND
DIYX)/D(EVAL)=C(¥X)/0K =#D(K)/D(EVAL)

YX = XI1/7ETAL

DYX = (ETAL#XI2-XTL1#ETA2)/ETAl#xs2 /DLDK

RETUPN

L3 = D3L#RK##3/EVAL

D3 (XI)/DK3 ANC C3(ETA)/DK3

XI3 = —o58#T2/RK#a. #(D3402#( 3,-4.5#D1)4D1wn2s(-4.543,75401))
ETA3 = . 5#T2%e2/(ETA#RK) #(D24D2#(3.-(6.+1,5#T1)#Cl)
1 +D1#828(=6,.-1.5#T1+(6,43,#71+,75#T1lue2)2D1))
PHASE FUNCTION

FAZ = XI - XIL/ETAL #ETA

DZ{FAZ)/D(ETA)2 AND D3{FAZ)/D(ETA)3

FAZ2 = (ETAL#XI2-XIL1#ETA2)/ETALl##3

FAZ3 = (ETAL#(ETAL#X[3~-3,#ETA2aX[2-XI1eETA3 )43 ,#X[14ETAZ##2)
1 /ETALw#5

RETURN

END

SUBROUTINE SPSRC
COMPUTE SUURCE FUNCTIJIN FSRC

COMMON /80CY/ 1BODY, IPBODY, BODDEP, BODDIA, ROJLEN, BODSPD
1y RBSEP2, RBSTR, RBLIM

COMMON /GRID/ 0OBSDEP, NOBS, DOBS, OBSMAX, TABOBS(100), ITHOBS

ly Xy LXy XMINy, NXy ITHX, Y, DY, YMIN, NY, ITHY, MODE1l, MODEN
2 IVAR, IPRDT, IPPDT{9)y, XPMAX, YPMAX, IPPPSD, IPREDG
3, ISPHAS
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100
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220

300

P,

COMMON /SUPER/ ISUPRy SUPTOP, SUPBDT, IPSUPR, SUSTR, SUSEP2
1, SUPMIC, SULIMy, SJUPDIA, SUPLEN

COMMON /WAKE/ IWAKE, CWAKR, CWAKX, XWAKE, WAKRAD, XWNOM
l, RESLVS,y CWAKM

COMPLEX XDEP, FSRL
COMMON // RKy EVAL, DLDK, C2L, PSIO, OPSIU, DPSIB, WAKI, SUPT

1, YXy D3L, xIy ETA, INRANG, MODE, MINMOD, MAXMDD, MODES
2 MAXKy TFWAl, LOCDT, LJICDTK, ITHWAV, NWAVES, NWFTAR(4)
3, HILO, DYX, PYX, PDYX, PEVAL, PRK, FAZ, SGNFZ2, FAZ2
4y FAL3y XCEPy FSRC, VAR, SIGNAL, SIGCUT(B00)

EQUIVALENCE (TFMP1,SIGCJT)
CIMENSION TeMPL(9,1)

FSRC = (0., 0.)

SKIP IF BODY OFF

IF (IBODY .EQ. O0) GO TOD 100

IF (IBODY JEC. 2) CO TO 20

RANKINE BOOY

RBSTR=SCURCE STRENGTH, RBSEP2=1/2 SJURCE TO SINK SZPARATION
FSRC = CMPLX(0.y -2.#RRSTR#DPSIB#SIN(XI*RBSEP2))

GO T0 100

DIPOLE BODY. RBLIM=LIM(RBSTR#RBSEP2)

FSRC = CMPLX(0+y -2.#RBLIM#DPSIBeX])

SKIP [IF WAKE IS OFF

IF (IWAKE +EQ. 0) GO 1D 200

SKIP IF WAKE NOT ON YET

[F (X .LT. XWAKE) GO TO 200

FSRC = FSRC + WAKI#CMPLX(~COS(XI#XWAKE), SIN(XI#XWAKE))

SKIP IF SUPERSTRUCTURE IS OFF

IF (ISUPR .EQ. 0) GO TO 300

IF (ISUPR .EC. 2) GO TO 220

OVAL SUPERSTRUCTURE, SJSTR=SOURCE STRENGTH, SUSEP2=1/2 SOURCE
TO SINK SLPARATION, SUPT=PSI(BOT)I-PSI(TIP)

TEMP = 2.#S5USTR#SUPT#SIN(X I#SUSEP2)

SUPMID = X CCURDINATE OF MICCLE OF SUPFRSTRUCTURE

FSRC = FSRC + TEMP#CMPLX(SIN(XI#SUPMID), CIS(XI#SUPMID))

GO YO 300 |

CIRCULAR SUPER.  SULIM=LIM(SUSTR#SUSEP2)

TEMP = 2., #SULIM#SUPT #X1

FSRC = FSRC + TEMP#CMPLX{(SIN(XI#SUPMID), COS(XI#SUPMID))
RETURN

END

SUBROUT INE SPvAR
COMPUT E THE VARIABLE-DEPENDENT (BUT SOURCE-INIEPENIENT) PART
OF THE SIGNAL, THEN PUT EVERYTHING TOGETHER

COMMON sBODY/ IBOOY, IPBODY, BODDEP, BJUDIA, BUODLEN, BODSPD
1, RBSEPZy RBSTRy RBLIM

COMMON /GKRIC/ OBSDEP, NOBS, COBS, OBSMAX, TABOBS(100), ITHOBS

l, Xy OXy XMINy NXy, ITHX, Y, DY, YMIN, NY, ITHY, MODEl, MODEN
2, IVAR, IPRDT, IPPDT(9), XPMAX, YPMAX, IPPPSD, IPREDG
3, ISPHAS

COMPLEX XDEP,y FSRC
COMMCN // RK, EVAL, DLDC, D2L, PSIO, D*SI0, DPSIB, WAKI, SUPT
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1,
2y
3,
4y

Yx, D2L, XIy ETA, INRANG, MODE, MINMOD, MAX™MJL, MODES
MaXK, IFWAl, LOCDT, LDCDTK, ITHWAV, NWAVES, NWFTAB(¢])
HILO, DYXy PYX, PDYX, PSVALy PRK,y FAZ, SGNFZ2, FAZ2
F/234, XDEPy FSRC,y VAR, SIGNAL, SISLJT(800)

EQUIVALENCE (1 EMPL,SIGCUT)

DINMENS

TEMP =
TEMP =
GO TC

ION TEMPL(9, 1)

ZowX]#(2.#RK/DLOK#( ETA/(BODSPDeX[#a2))nu2+1,)
(2.7ABS(X#FAL3))ne(1./2,) /TEMP
(10,20,30,40,50,60,70,80,90,100),1VAR

(U} DOWNTRACK VELOCITY DISTURBANCE

VAR =
GO 10

(v) CR
VAR =
GD 10O

COSIC & XI/RKu#2
200

0SS TRACK VELOCITY
OPSIC # ETA/RK##2
200

.DELTA-X) DOWN TRACK DISPLACEMENT

VAR =
GD 1O

DPSI0 /7 (RODSPLC*RK##2)
210

(DELTA-Y) CRDSS TRACK DISPLACEMENT

VAR =
G8 10O

DP>ID # ET A/ (BODSPCaXI#RKw%2)
210

(DELTA-Z) VERTICAL DISPLACEMENT

VAR =
GD 10O

=PSI0 /(BODSPC#X1I)
200

(EPSILON~X) COWN TRACK STRAIN

VAR =
GD 1O

DPSIC # XI/(BODSPD#RK##2)
200

(EPSILON~Y) CROSS TRACK STRAN

VAR =
GO TO

DPSIO = ETA##2/(BOCSPD#X [#RK=#2)
200

{GAMMA~-XY) SHEARING STRAIN IN HORIZONTAL PLANE

VAR =
GO 71O

DPSIC # 2.#ETA/(BDLSPD#RK##2)
200

(SIGMA) HUORIZONTAL PLANE DILATATICN

VAR =
GO TO

-CPSIC
210

(W) VERTICAL VELOCITY

VAR =
GO T0

PUT IT

SIGNAL
RETURN
SIGNAL

PSIC
210

ALL TCGETHER
= SIGNAL + TEMP#VAR#REAL(FSRC#XDEP)

= SIGNAL + TEMP#VAR#AIMAG(FSRC#XDEP)

RETURN

END

SUBROUTINE SPWFAM

CONSTRUCT WAVE FAMILY EDGE YABLES AND TABLE OF STATIONARY PHASE

POINTS

(=Y/X)
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COMMON /B0OY/ IBGDY, [PBODY, BODDEP, BJIDDIA, 3UDLEN, BODSPD
1, RBSEPZ2y, RBSTR, RBLIM

COMMON /CCNST/ JOK, JDMUDL, JLTLL, PI, NULL, JUCKL, JOMFT
1, JDCKSV, JDMSP, JDEDGE

COMPLEX XCEP, FSRC

COMMON // RK, EVAL, DLDK, D2L, PSIO, DPSIO, DPSIB, WAKI, SUPT
l, YXy D3L,y XI, ETA, INRANG, MODE, M. IMOD, MAXMOD, MODES
2, MAXK, i(FWAl, LOCDT, LOCDTK, ITHWAV, NWAVES, NwWFTAB(41)
3, HILC, CYXy PYX, PDYX, PEVAL, PRK, FAZ, SGNFZ2, FAZ2
4y FAL3, XUEP, FSRC, VAR, SIGNAL, SIGCUT(800)

EQUIVALENCE (T EMP.,SIGCUT)

DIMENSION TEMPL(9,1)

COMMON // TK(100)y TEVA.(100,41)y TOLUDK(1COy4l)y TI2L(100,41)
1y TPS10(100441)y TOPSIO(100,441), TOPSIB(100,41), TWAKI(100,41)
2y TSUPT(100442), TYX(100,41)y YXEDG(2C,4i),y EVLZD5(20,41)
ER) LIMECG( 20,411y INDEDNG(Z20y41)

CALL TIMER(16)
SQUIN = 1./BCCSPD=#2
MODE = MAXMOC
START LOOP THRUUGH ALL MODES FROM MAX TJ MIN
GET FWA-1 OF THIS MODE IN DISP TABLES
10 IFWAL = (MODE-1)*J0K
CHECK FCR (TRANSVERSE AAVE), (CRITICAL SPEED), (DIVERGING WAVE)
IF (TEVAL(IFWAL1+41)-SQUIN) 50,20,40
20 WRITE(6,30) BODSPC

30 FORMAT (S4H STATIONARY PHASE INADEQUATE. BODY AT CRITICAL SPEED=,
1 E13.6)
CALL ERRXIT

DIVERGING WAVE.

SET VALUE OF -Y/X ANDC ITS DERIVATIVE wWRT EVAL

YX = 1./SGRT(TEVAL(IFAAL+]1)#BODSPCee2-1,)

BYX = -1.5#BODSPD##2 wyxXs=s3

EIGENVALUE ANU WAVENUMBER CORRESPUNDING TO YX

EVAL = TEVAL(IFWAL+])

RK = TK(1)

INDEX OF NEXT TABLE POINT

LOCDTK = 2

FILL IN 1ST ENTRY OF STATIONARY PHASE POINT TABLE (NOT USED,
BUT LOOKS NICE ON PRINT OF DISP TABLES)

TYX{IFWAL+1l) = YX

THIS EDGE IS A MAX OF YX. SET FLAG TO LOOK FOR A MIN
HILO = 1.

G0 Y0 90

TRANSVERSE WAVE. FIND INNER EDGE (AT EVAL=1/BODSPD##2)
DO 60 LOCDTK=1,MAXK
LOCDT = IFWAL+LOCDTK
PUT O IN STATIONARY PHASE PIINT TABLE SJ PRRINT WILL LOOK NICE
TYX(LOCDT) = O,
IF (TEVAL(LOCCT) .GT. SQUIN) GO TO 8C
1ST EDGE IS BLYOND RANGE OF CISP TABLE. ALSU SKIP LOWER
MODES--THEY ARE WDRSE CASES
MINMOD = MODE + 1
IF (MINMOC .LE. 4AXMOD) GO TO 13C
WRITE(6,70)
7O FORMAT (31H MAX(K) IN DISP TABLE TOO SMALL)
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CALL ERRXIT

SET VALUE OF -Y/X AT INNER EDGE

YXx = 0.

FAKE D(YX)/D(EVAL). (¥YX=0 IS AN ABSOLUTE MINIMUM SO LOGIC TO
FIND EXTREMA wWwILlL NEVER USE CYX)

DYX = 1.

EIGENVALUL ANC WAVENUMBER CORRESPONDING TO YX

EVAL = SQUIN

RK = TK(LCCCTK=-1) + (TK{(LOCDTK)-TK(LOCDTK=-1))
1 /(T ALLLOCDT )=-TevAL(LOCDT-1)) #(EVAL-TEVALI(LOCDT=1))
THIS tDGE IS A MIN OF vYX. SET FLAG TO LOOK FJIR A MAX

HILO = -1.

INSERT 1ST ECGE DATA INTO EDGE TABLES

90 YXEDG(1,MUDE) = ¥X

EVLEDG(1,MOLE) = rVAL

SET D.T. INDEX OF iIST PJINT BEYOND &DGE AND PRESET POSITION
SAVER (UStD BY SPrVAL)

L'MEDG(1,MODE) = LOCDTK

INDEDG(1,M#00E) = t¢0OCCTK

INITIALIZE COUNT OF NJMBER JF WAVE FAMILIES

AWAVES = 1

LOOP FOR REMAINING TABLE POINTS

LIM = LOCLCTK

CO 100 LCCCTK = LIM,MAXK

SAVE PAST VALUES JF YX, DYX, EVAL, RK

PYX = VX '

PDYX = DYX

PEVAL = EVAL

PRK = RK

CT ADDRESS CCHRESPONCING TO LOCCTK

LOCDT = IFWAL + LOUCOTK

PICK UP RK, EVAL, D(EVAL)/DK, DZ2(EVAL)/DK2 AT CURRENT TABLE POINT
RK = TK(LOCDTK)

EVAL TEVAL(LOCOT)

DLDK TDLDK{LOCDT)

C2L = TD2LA(LCLDT)

COMPUTE STATIONARY PHASE POINT YX AND D(YX)/D(EVAL)
CALL SPFUNCI(])

FILL IN TABLE OF YX

TYX(LOCDT) = YX

TEST FOR AND FIND WAVE FAMILY EDGE(S) BETWEEN PAST AND CURRENT
PCOINTS

CALL SPEDGE

CONTINUE

SKIP IF LAST POINT IN D.T. IS NOT AN EDGE

IF (TYX(LCCDY) .NE. YXEDGI(NWNAVES)) GO 70 110

NUMBER OF WAVE FAMILIES IS 1 LESS THAN NUMBER JF EJGES
MWAVES = NWAVES -1

GG TN 120

USE LAST FOINT OF C.T. AS AN EDGE

YXEDG(NWAVES +14MODE) = YX

EVLEDG(NWAVES +1,MOCE) = EVAL

LIMEDG(NWAVES+1,MODE) = MAXK

INDEDG {NWAVES+1,MDCE) = MAXK

SET UP TAHBLE OF NUMBER OF WAVE FAMILIES IN EAZH MODE
NWFTAB(MOCE) = NWAVES

MODE = MOCE -1
I1f (MODE .GE. MINMOC) GO TJ 10




CALL TIMER(-16)

RETURN

END

SUBROUTINE SPXOEP

X DEPENCENCET OF SIGNAL

COMMON /GRIC/ OBSCEPs NDBS, COBSy 0OBSMAX, TABOBS(100), ITHOBS

1, Xy UXy XMINy NXy, ITHX, Y, DY, YMIN, NY, ITHY, MODEl, MCUDEN
2y IVAR, IPRDT, IPPDT(9), XPMAX, YPMAX, [PPPSD, IPREDG

3, ISPHAS

COMPLEX XDEP, FSRC

COMMON // RK, EVAL, DLDC, D2L, PSIO, D?SIO, DPSI3, WAKI, SUPT
1, Yx, D3L, X1, ETA, INRANG, MODE, MINMOD, MAXMJ), MODES
2 MAXKy IFWAl, LOCDT, LOCDTK, ITHWAV, NWAVES, NWFTABI(41)
3, HiLG, DYX, PYX, PDYX, PEVAL, PRK, FAZ, SGNFZ2, FAZZ
4, FAZ3, XCEP, FSRCy» VARy SIGNAL, SIGCUT(BOQO)

EQUIVALENCE (TEMP1,SIGCUT)

DIMENSICN TEMPL{9,1}

COMPLEX CAIRY,EXPIB

NEGATIVE CF AIRY FUNCTION ARCUMENT

A = FAZ2%%2 #( ,S5«X/FAl3%%2)ex(2,./3,.)

GCT AIRY FUNCT IONS AIRYA=AI(-A) AND AIRYB=BI(-A)
CALL AIRY(AIRYA, AIRYB, -A)

SET UP COMPLEX FORM OF AIRY FUNCTION

CAIRY = CMPLX(AIRYA, AIRYB#SGNFZ2)

B = X#(FAL +FAZ2+23/(3,#FAl3%22))
EXPIB = CMPLX(COS(B), SIN(B))

XDEP = CAIRY#EXPIB

RETURN

END

SUBROUTINE SPLPNT

COMPUTE SIGNAL AT FIELD POINT DEFINED 3Y X, YX=-Y/X, O8SDEP

COMPLEX XCEP, FSRC

COMMON // RK, EVAL, OLDK, D2L, PSIO, DPSIOs OPSIB, WAKI, SUPT
l, YX, 03L, XI, ETA, INRANG, MODE, MINMID, MAXMD), MODES
2y MAXK, IFWAl, LOCDT, LOCDTK, ITHWAV, NWAVES, NWFTAB(4l)
3, HILO, CYX, PYX, PDYX, PEVAL, PRK, FAZ, SGNFZ2, FAZ2
by FAZ3, XDEP, FSRCy, VAR, SIGNAL, SIGCUT(800)

EQUIVALENCE (TEMPL,SIGCUT)

DIMENSION TEMP1(9,1)

CALL TIMER(1T)

=SIGNAL- IS RUNNING SUM OF CONTRIBUTION FROM EACH MODE AND
WAVE FAMILY

SIGNAL = 0.

LCOP FUR EACH MODC

DO 20 MOCE=MINMOD,MAXMOD

PICK UP NUMBER OF wAVE FAMILIES FOR THIS MODE

NWAVES = NWFTAB(MOOE)

DO 10 ITHWAV=1,NWAVES

INTERPOLATE IN OISPERSION TABLES AT STATIONARY PHASE POINT
CALL SPCISP(O)

SKIP IF YX IS OUTSIDE THE RANGE OF THIS WAVE FAMILY

IFf (INRANG .EQ. 0) GO 7O 10

COMPUTE XIy ETA, PHASE FUNCTION FAZ AND ITS DERIVATIVES FAZ2,FAZ3
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CALL SPFUNC(O)

COMPUTE X DEPENDENCE OF SIGNAL (XDEP)

CALL SPXDEP

COMPUTE SCURCE FUNCTION (FSRC)

CALL SPSRC

COMPUTE VARIABLE-DEPENDENT PART OF SIGNAL, COMBINE WITH XDEP,

FSRC AND ADD IT INTD =S IGNAL-

CALL SPVAR

CONTINUE

CCNTINUE

CALL TIMER(-17)

RETURN

END

SUBROUTINE TRIDI(CyAyByDeXyNyMSF)

LAST MODIFICAT ION 3/22/68-K.E.M.

TRID IS A TRI-DIAGONAL MATRIX LINEAR EQUATION SOLVER,

IF MX=D IS SUCH AN EQJATION, THEN THE I TH ROW OF M IS
M{1)=(0309y0ees0yClI)pA(I)yBCI)y0seees0s0)y WHERLE C(1)=B(N)=0.C
CyAyByD AND X ARE VECTDRS OF LENGTH VN
MSF=0 IF M 1S NONSINGULAR

=1 IF M I5 SINCGULAR

DIMENSIGON CiN)oALN)sBIN)yDINDyX(N)

NN=N

AM=NN-1

SCALE RCwWS

DO 30 I=14NN

T=AMAX1(ABS(A(I))sABS(BII)),ABS(C(I)))

IF(T) 120,120,420

A(I)=A(I)/T

B(I)=B(I)/T

Ctn=c(Im/rv

DLI)=DCLIV/T

ELININATE

DO 90 I=1,NM

IF(ABS(A([))~ABS{C(I+1))) 60,40,4C

IF(ALLI)) 50,120,50

ClI)=ALI)

AlI)=8(1])

B(1)=0.0

GO 70 80

IF(C(I+1)) 70,120,70

ClI)=C(I+])

Cltiel)=A(1)

AtTI)=Al1+1)

A(lI+1)=8L1I)

8lI)=B(I¢+1)

BlI+1)=0.0

T=D(I)

D(I)=D(1+]1)

DII+1)=T

T=C(I+1)/CLI)

All¢l)=A(1¢1)-TeAl])

BlI+l)=BlI+]1)-TeB(1])

DU{I+1)=p(I+1)-TaD(])

BACK SUBSTITUTE

IF(A(NN)) 100,120,100

X(NN)=D(ANIZ AINN)

XINM)=(DINM)=A{NM)eX(NN))/CINM)

DO 110 J=2,NM

I=NN-J

X(I)=(D(I)=-ACT)ex( Jedl)=Bl(I)exX(142))/C(I])

NORMAL EXIT
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MSF=0

RETURN

SINGUL AR MATRIX EXIT
MSF=1

KETURN

END

SUBROUT INE FIGCI(NMy,N,T,D,E,E2y IERR)

INTEGER 1,NyNM,yIEKR
REAL T(NMy3),CI(N),E(N),E2(N)
REAL SQRT

GIVEN A NUNSYMMETRIC TRIDIACONAL MATRIX SUCH THAT THE PRODUCTS
CF CORRESFOUNCING PAIRS OF OFF-DIACONAL ELEMENTS ARE ALL
NON=NEGAT Ive, THIS SUBRIJUTINE REDUCES IT TJ A SYMMETRICZ
TRIDIAGUNAL MATYRIX WITH THE SAME EIGENVALUES. [IFf, FURTHER,

A ZERU PRUDUCT ONLY OCCURS WHEN BOTH FACTORS ARE ZEROD,

THE REDUCED MATRIX IS SIMILAR TO THE URIGINAL MATKRI X.

CN INPUT-

NM MUST BE SET TO THE RON CIMENSION OF TWO-DIMENSIUNAL
ARRAY PARAMETERS AS DECLARED IN THE CALLINS PROGRAM
DIMENSION STATEMENT,

N IS THE CRDER OF THE MATRIX,

T CONTAINS THt INPUT MATRIX. ITS SUBDIAGONAL IS
STORED IN THC LAST N-1 POSITIONS JF THE FIRST COLUMN,
ITS CIAGONAL IN THE N POSITIONS OF THE SECOND COLUMN,
AMD iTS SUPERDIAGINAL IN THE FIRST N-1 P3SITIONS OF
THE THIRC COLUMN. T(1l,1) AND T(N,3) ARt ARBITRARY,

CN OUTPUT -

T IS UNALTERED,

o

CUNTAINS THE CIAGONAL ELEMENTS OF THE SYMMETRIC MATRIX,

M

CONTAINS THE SUBDIAGONAL ELEMENTS OF THE SYMMETRIC
MATRIX IN ITS LAST M-1 POSITIONS. E(1) IS NOT SET,

E2 CONTAINS THt SQUARES JF THE CORRESPONDING ELEMENTS OF E.
E2 MAY COINCICE WITH E IF THE SQUARES ARC NOT NEEDED,

IERR IS SET TO
LERD FOR NORMAL RETURN,
N+l IF T(I,1)=TCI-1,3) IS NEGATIVE,
=(ZaN+]) IF T(I, )T T-1,2) IS ZERO WITH ONE FACTOR
NON-ZERO. IN THIS CASE, THE EIGENVECTORS OF
THE SYMMETRIC MATRIX ARE NOT SIMPLY RELATED
TO THOSE OF T AND SHOULD NOT BE SOUGHT.

QUESTIONS AND COMMENTS SHOULC BE DIRECTED TO Be. S. GARBOW,
APPLIED MATHEMATICS DIVISION, ARGONNE NATIONAL LABORATORY

IERR = O

po 100 I = 1y N
IF (1 .eEC. 1) GO TO 90
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E2(1) = T(I,1) = T{I-1,3)
IfF (Ee(I)) 1000, 60, 80
IF (T(I,+1) <EQ. 0.0 .AND. T(I-143) .EQ. C.0) GO TO 80
sssusevusus SET ERROR -- PRODUCT OF SOME PAIR OF OFF-DIAGONAL
ELEMENTS IS ZERO WITH ONE MEMBER NUN=Z[LR(O ssssssssss

ICRR = =(3 &« N ¢+ |)
E(I) = SQRT(E2( 1))
D(I) = T(I,2)
CONTINUE
GO0 TO 100.
sssssssnns SET ERROR =-- PRODUCT OF SOME PAIR OF OFF-DIAGONAL

ELEMENTS IS NEGATIVE ssescsnsse
IERR = N + |
RETURN
snsansesnnn | AST CARC OF FIC] wscsscseses
END
SUBRCUT INE RATQRUNyEPS1yDyEy E29MyW,y INDy3Dy TYPEZIDEF ZIERR)

INTEGER I1,J9KyMyN,y II4JJ,K1,ICEF, IERRy JDEF

REAL DIN),EIN),E2(N)yW(N)yBDIN)

REAL FoPyGQsRySHEPyQP,ERR,TOT,,EPS1,DELTA,MACHEP
REAL ABS,AMINL

INTEGER INC(M)

LOGICAL TYPE

THIS SUBRUUTINE IS A TRANSLATION OF THE ALGOL PROCEDURE RATQR,
NUM. MATH. 11, 264-272(1968) BY REINSCH AND BAUER.
HANDBOOK FOR AUTO., COMP., VIL.II-LINEAR ALGEBRA, 257-265(1971).

THIS SUBRCUTINE FINCS THE ALGEBRAICALLY SMALLEST OR LARGEST
EIGENVALUES CF A SYVMMETRIC TRIDIAGONAL MATRIX BY THE
RATIONAL QR METHOD WITH NEWTON CORRECTIONS.

CN INPUT-
N IS THE ORDER OF THE MATRIX,

EPSL IS A THEORETICAL ABSOLUTE ERROR TOLERANCE FOR THE
COMPUTEC EIGENVALJES. IF THE INPUT EPSLI IS NON-PUSITIVE,
OR INDEED SMALLER THAN ITS DEFAULT VALUE, IT IS RcSET
AT EACH ITERATION TO THE RESPECTIVE DEFAULT VALUE,
NAMELY, THE PRODUCT OF THE RELATIVE MACHINE PRECISION
ANC THE MAGNITUDE OF THE CURRENT EIGENVALUE ITERATE.

THE THEORETICAL ABSOLUTE ERROR IN THE K-TH EIGENVALLUE
IS USUALLY NOT GREATER THAN K TIMES EPSIi,

O CONTAINS THE CIAGONAL ELEMENTS OF THE INPUT MATRI X,

E CONTAINS THE SUBDIAGONAL ELEMENTS JF THE INPLT MATRIX
IN ITS LAST N-1 POSITIONS. E(1) IS ARBITRARY,

E2 CONTAINS THt SQUARES JF THE CORRESPONDING ELEMENTS CF E.
E2(1) IS ARBITRARY,

M 1S THE NUMBER CF EIGENVALUES TO BE FOUND,

IDEF SHOULL BE SET TD) 1 IF THE INPUT MATRIX IS KNOWN TO BE
POSITIVE CEFINITE, TO -1 IF THE INPUT MATRIX IS KNOWN TO
BE NEGATIVE CEFINITE, AND TO O OTHERWISE,

TYPE SHOULC BE SET TD .TRUE. IF THE SMALLEeST EISENVALUES
160

u;i

caniicca.




- . — ’ . g . il o L
Ll W - p— R g L e e R T ———

ARE TO BE FOUND, AND TO .FALSE. IF THE LARGE ST EIGENVALUES
ARE TC BE FOUNC.

CN QUTPUT-

EPS1 IS UNALTEREC JNLESS IT FAS BEEN RESET TO ITS
{LAST) DEFAULT VALUE,

D AND E ARE UNALTERED (UNLESS W OVERWRITES D)y

ELEMENTS OF E2, CORRESPGNDING TO ELEMENTS OF € RLGARDCD
AS NEGLIGIBLE, HAVE BEEN REPLACED BY ZERO CAUSING THE
MATRIX TO SPLIT INTO A CIRECT SUM OF SUBMATRICES.
EZ(1) IS SET TO 0.0 IF THE SMALLCST EIGENVALLES HAVE BREEN
FOUND, AND Tu 2.0 IF THE LARGEST EIGENVALULS HAVE BEEN
FOUND. F2 IS OTHERWISE UNALTERED (UNLESS OVERWRITTEN BY BD),

W CONTAINS THE M ALGEBRRAICALLY SMALLEST EI5ENVALUES IN
ASCENDING ORDER, OR THE M LARGLST EIGENVALUES IN
DESCENDING ORDER. [IF AN ERROR EXIT IS MADE BECAUSE OF
AN INCORRECT SPECIFICATION OF IDEF, NO EIGENVALUES
ARE FOUNC. IF THE NEWTON ITERATES FOR A PARTICULAR
EIGENVALUE ARE NOT MONOTONE, THE BEST ESTIMATE OBTAINED
IS RETURNED AND IERR IS SET. W MAY COINCIDE WITH D

IND CONTAINS IN ITS FIRST M POSITIONS THE SUBMATRI X INDICES
ASSOCTATED WITH THE CORRESPONDING EIGENVALUES IN W -- '
1 FOR EIGENVALUES BELONGING TO THE FIRST SUBMATRIX FRUM
THE TG°, 2 FOR THOSE BELONGING TO THE SECOND SUBMATRI X, ETC.

BD CONTAINS REFINED BUOUNCS FOR THE THEORETICAL ERRORS UF THE
CORRESPONDING EIGENVALJES IN W. THESE BOUNDS ARE USUALLY |
WITHIN THE TOLERANCE SPECIFIED BY EPS1. BD MAY COINCIDE

WITH €2, 1
IERR IS SET TO
LERQO FOR NORMAL RETURN, ]
6eN+1 If IDEF IS SET TO 1 AND TyPg TC .TRUE.

WHEN THE MATRIX IS NOT POSITIVE DcFINITE, OR
IF IDEF IS SET TO -1 AND TYPE TO .FALSE.
WHEN THE MATRIX IS NOT NEGATIVE DEFINITE,

5 #N+K IF SUCCESSIVE ITERATES TO THE K-TH EIGENVALUE
ARE NOT MONITONE INCREASING, WHERE K REFERS
TO THE LAST SUCH OCCTURRENCE.

NOTE THAT SUBROUTINE TQL1l OR IMTQL1 IS GENERALLY FASTER THAN
RATQR, IF MORE THAN N/4& EIGENVALUES ARE TO Bt FOUND. ALSO,
BISECT IS GENERALLY FASTER IF THE EIGENVALUES ARE ZLUSTERED.

CUESTIONS ANC COMMENTS SH3ULC Bt DIRECTED TO B+ Se SARBOW,
APPLIED MATHEMATICS DIVISION, ARGONNE NATIONAL LABORA,ORY

sesesseves MACHEP IS 4 MACHINE DEPENDENT PARAMETER SPELIFYING
THE RELATIVE PRECISION OF FLIATING POINT ARITHMETIC.

MACHEP = 2.#%(=-47)

1ER
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C sasnnnnene COPY D ARRAY INTO W sesnasnane
DO 20 I = 1, N
! 20 W(I) = D(I)
C
IF (TYPE) GC TO 40
Al J=1
GO TO 400
| 40 ERR = 0.0
S = 0.0
C sxsnennsas LCOK FOR SMALL SUB-DIAGONAL ENTRIES AND DEFINE
o INITIAL SHIFT FROM LOWER GERSCHGORIN BOUND.
; C COPY E2 ARRAY INTO BD s#sssssssasn
TUT = W(l)
7= 0.0
f J=0
c
CU 100 I = 14 N
P = Q
IF (I .EC. 1) GO TO 60
IF (P .GT. MACHEP # (ABS(D(I)) + ABS{D(I-1)))) 50 TO 80
60 £e(1) = 0.0
J=J +1
80 BD(I) = EZ(])
IND(I) = J
¢ = 0.0
IF (I «NE. N) Q = ABS(E(1+1))
TOT = AMINL(W(I)=-P=Q,T0T)
100 CONTINUE
c .
IF (JDEF .EQ. 1 <AND. TIT .LT. 0.0) GO TO 140
C
O 110 I = 1y N
110 Will) = Ww(l) - 70T
c
GO TO 160
140 10T = 0.0
‘ c
' 160 D} 360 K = 14 M
C seassnsnae NEXT QR TRANSFORMATION wsessennes
180 TOT = TOT + S
DELTA = W(N) - S
I = N
F = ABS({MACHEP«TOT)
IF (EPS1 LT, F) EPS1 = F
1F (DELTA .GT. EPS1) GO TO 190
IF (DELTA .LT. (-EPS1)) GO TO 1000
GO TO 300
C +taannswnns REPLACE SMALL SUB-DIAGONAL SQUARES BY ZEPOD
C TO REDUCE THE INCIDENCE OF UNDERFLOWS #supsasssa
190 IF (K .EQ. N) GO TJ 210
Kl = K + 1
p0 200 4 = X1, N
IF (BO(J) LEe (MACHEP®#(W(J)+W(J=1))) #+ 2) BD(J) = 0.0
200 CONTINUE
C
210 F = BDI(N) /7 DELTA
QP = DELTA * F
P = 1.0
IF (K JEC. N) GO TO 260
" K1 = N - K
: C sannnnnnee FOR I=N-1 STEP -1 UNTIL K DO =~ ®sssssssss
. DO 240 II = 1, K1
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I = N - T1I

Q = W(I) - S - F

R= G/ QP

P=9pP R + 1.0
. EP = F # R

N(I+1) = QP + EP

| DELTA = Q - (P

If (DELTA .GT. EPS1) GO TO 220
IF (CELTA +LT. (-EPS1)) GO TO 1000
GO TO 300

220 F = 8D(I) /7 d
QP = UELTA + F
BC(I+1l) = CP = EP

240 CONT INUE

260 W(K) = Q°P
‘ S =GP/ P
IF (TOT + § .GT. TOT) GO TO 180
l c ssssnsssss SET ERROR -~ JRREGULAR END JIf iTERATION.
c DEFLATE MINIMUM DIAGONAL ELEMENT ssvsssnnss
IERR = 5 # N + K
{ S = 0.0
DELTA = QP
DU 280 J = Ky N
| IF (W(J) GT. DELTA) GO TO 280
1 = J K
DELTA = HW(J)
280 CONTINUE
C srnnnannns CONVERGENCE ##nssassnsns
300 IF (I +LT. N) 8D(I+1) = BD(I) = F /7 2P
Il = INDCI)
IF (1 +EC. K) GO TO 340
KL =1 -K
C seasasnsen FOR J=1=-1 STEP =1 UNTIL K D) == ssnssnanass
DO 320 JJ = 1. Kl
d=1=-J0J
W(J+1l) = W(J) - S
8D(J+1) = BO(J)
IND(J+1) = INDUJ)
{ 320 CONTINUE

! 340 W(K) = TOT
ERR = ERR + ABS(DELTA)
BD(K) = ERR

! IND(K) = 11

! 360 CGNTINUC

1 If (TYPE) GO TO 1001
I F = BD(1)

E2(1) = 2.0
BoO(l1) = F
J = 2

' C ssasusenns NEGATE ELEMENTS JF W FOR LARGEST VALUES #sssacssss

400 DO 500 I = 1,4 N
i 500 W{I) = -W(I)

JOEF = =JDEF
- GO TO (40,1001), J
, B c ssssnsseas SET ERROR == INDEF SPECIFIED INCORRECTLY #ssssnnusse
E ) 1000 IERR = 6 & N + 1
o 1001 RETURN
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ssnnssnens LAST CARM JF RATIR sssssnsssas
END

SUBROUTINE TINVITINMyNy DyEyE2¢My W, IND»Z,
IERRyRV1,RV2,RV3,KV44RVE)

INTEGER T4JyMyNyPyQoRy Sy II4yIPyJJyNM,ITS,yTAG, IERR,GROUP
REAL DIN)yE(N)yE2(N)yW (M) ZINM,M),

RVL(N) yRV2(N)yRV3IN), RV4(N)yRVE(N)
REAL UyV UKy XUpXOygX19EPS2y EPS3,EPS4yNDIM,0DER 4MACHEP
REAL SQRT,ABS, FLOAT
INTEGER INCI(M)

THIS SUBRCUTINE IS A TRANSLATION OF THE INVERSE ITERATION TECH-
NICUE IN THE ALGOL PROCEDURE TRISTURM BY PETERS AND WILKINSON.
HANDBCOK FOR AUTGO. COMP., VIL.II-LINEAR ALGEBRA, 418-439(1971).

THIS SUBROUTINE FINDS THOSE ESIGENVECZTOXS OF A TRIDIAGUNAL
SYMMETRIC MATRIX CORRESPONDING TO SPECIFIED EIGENVALUES,
USING INVERSE ITEKRATION,

CN INPUT -

NM MUST BE SET TC THE ROA CIMENSION JF TWO-DIMENSIONAL
ARRAY PARAMETERS AS DECLARED IN THE CALLING PROGRAM
DIMENSION STATEMENT,

N IS THE CRCER OF THE MATRIX,
D CONTAINS THE DIAGINAL ELEMENTS JF THE INPUT MATRIX,

£ CONTAINS THE SUBUIAGINAL ELEMENTS JF THE INPLT MATRIX
IN ITS LAST N-1 POSITIINS. £C(1) IS ARBITRARY,

E2 CONTAINS THE SQUARES OF THE CORRESPONDING ELEMENTS OF E,
WITH ZERCS CORRESPINDINC TJ NEGL IGIBLE ELEMENTS OF E.
E(I) IS CONSICERED NEGLIGIBLE IF IT IS NOT LARGER THAN
THE PRODUCT UF THE RELATIVE MACHINE PRECISION AND THE SUM
OF THE MAGNITUDES OF D(I) AND D(I-1). E2(1) MUST CONTAIN
0.0 IF THE EIGENVALUES ARE IN ASZENDING ORDER, OR
2.0 IF THE EIGENVALUES ARE IN DESCENDING ORDER.
IF BISECT ©OR RATOR HAS BEEN USED T3 FIND THE EIGENVALUES,
THEIR OUTPUT E2 ARRAY IS EXACTLY WHAT IS EXPECZTED HERE,

M IS THE NUMBER OF SPECIFIED EIGENVALUES,
W CONTAINS THE M EIGENVALUES IN ASCENDING UK LESCENDING URDER,
IND CONTAINS IN ITS FIRST M POSITIONS THE SUBMATRIX INDICES
ASSOCIATED WITH THE CORRESPONDING EIGENVALUES IN W --
1 FOR EIGENVALUES BELONGING TO THE FIRST SUBMATRIX FROM
THE TOP, 2 FUR THOSE BELONGING TO THE SECOND SUBMATRIX, ETC.
CN OUTPUT -
ALL INPUT ARRAYS ARE UNALTERED,

Z CONTAINS THE ASSICIATED SET OF DRTHONDRMAL EIGENVEZITORS.
ANY VECTGR WHICH FAILS TO CONVERGE IS SET TO ZERQ,

IERR IS SET TO
LERO FOR NJIIMAL RRETURN,
-R IF THE EIGENVECTOR CURNRESPONDING TO THE R-TH
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EIGENVALUE FAILS TO CONVERGE IN 5 I TERATIONS,
RV1, RV2, RV3, RV&, AND V6 ARE TEMPDORARY STORAGE ARRAYS.

QUESTIONS AND COMMENTS SHOULD BE DIRECTED TO 8. S. SARBOW,
APPLIED MATHEMATICS DIVISION, ARGONNE NATIONAL LABORATORY

ssessennss MACHEP IS A MACKINE DEPENDENT PARAMETER SPECIFYING
THE RELATIVE PRECISION OF FLIATING POINT ARITHMETIC.

L EERZERZR LR

FACHEP = 2.n%(=4T7)

IERR = O
0

TAG =
CRDER
¢=0
sennswnnnn ESTABLISF AND PROCESS NEXT SUBMATRIX assssnsess
P=Q+1

1.0 - E2(1)

00 120 @ = Py N
IF (Q .EQ. N) GO 1O 140
IF (E2(Q+1) .EQ. 0.0) GO TO 140
CONTINUE
wusesenesss FIND VECTORS BY INVERSE ITERATION sessesanns
TAG = TAG + 1
S =0 '

00O 920 R = 1, M
IF (INC(R) .NE. TAG) GO TO 920
ITS =1
X1 = W(R)
IF (S .NE. 0) GO TD 510
sennennnns CHECK FOR ISOLATEC ROOT #assascescce
XU = 1.0
IF (P +NE. Q) GO TO 490
RVO(P) = 1.0
GO TQ 870
NORM = ABS(D(P))
Ip=P + 1

DO 500 I = IPy Q
NORM = NORM + ABS(D(I1)) + ABS(E(I))
susnssnses EPS2 IS THE CRITERION FOR GROUPING,
EPS3 REPLACES ZERD PIVOTS AND EQUAL
ROCOTS ARE MODIFIEC BY EPS3,
EPS4 IS TAKEN VERY SMALL TO AVOID OVERFLOW #esxastens
EPS2 = 1.00-3 # NORM
EPS3 = MACHEP # NORM
UK = FLOAT!Q-P+1)
EPS4 = UK & EPS3
UK = EPS4 / SQRT(UK)
S =P
GROUP = O
GO TO 520
seessesnssse LOOK FOR CLOSE OR COINCIDENT ROQOTS ewnsccaanas
IF (ABS(X1-X0) .GE. EPS2) GO TO 505
GROUP = GROUP + 1
IF (ORCER # (X1 - XO0) .LE. 0.0) X1 = XO ¢ ODRDER = EPS3
sassnsnses ELIMINATION WITH INTERCHANGES AND

165




- - ._ - ,
""."—.vmunu-—g;-v—-"‘f’—\ o Wi, S

INITIALIZATION OF VECTOR #ussuwsnns
520 V.= 0.0

D0 580 I = Py W
I Rve(I) = UK
IF (1 .EQ. P) GO TU 560
1 IF (ABSCE(I)) LT. ABS(U)) GO TU 540

C #eanannnns WARNING -- A DIVICE CHECK MAY DCCWUR HER:Z IF
C EZ ARRAY HAS NDT BEEN SPECIFIED CORRECTLY #snsnsnunase
XU = U/ E(I1)
Rvae(l) = XU
RVI(I-1) = L(I)
Rvei{l-1) = D(I) - Xx1
RV3(I-1) = 0.0

! IF (1 oNEe Q) RV3(I-1) = E(I+1)
| U=V - XU ® RV2(I-1)
V= =XU # RV3(I=1)
| GC TC 580
540 XU = E(I) /7 U
3 RV&G (1) =
RVI(I-1)
RV2(I-1)
RV3(I-1)
’ 560 U= 0D(1)

>
[

0

wouon
X o< C

- X1 - Xy » v
IF (I «NEs Q) V = E(I+1)
580 CONTINUE

IfF (U .
RV1(Q)
RV2{Q) 0.0
l RV3(Q) 0.0
o #esssanann BACK SUBSTITUTION
‘ c FCR I=Q STEP =1 UNTIL P DO == sssscsusus

. 0.0) U = EPS3

U

n o nm

600 DO 620 I1 = P, Q
[ =pP+Q -~ 11
RVG(I) = (RVG(I) = U # RVZ(I) = v % ’RV3(I)) /7 RVL(I)
| vV = U
x U= RV6 (1)
' ‘ 620 CONT INUE

C #ssusnnsans QRTHOGUNALIZE WITH RESPECT TI PREVIOUS
. o MEMBERS OF GRUUP #xsssssnse
X IF (GRCUP .EQ. 0) GO TO 700
J =R
l c
| DO 680 JJ = 1, GROUP
630 J=J -1
| IF (INC(J) «NE. TAG) GO TO 630
XU = 0.0
I C
DC 640 I = P, Q
640 XU = XU + RV6(IT) # Z(1,4)
¢
DO 660 I = Py, Q
| 660 RVo(I) = RVE(I) = XU * Z(I,J)
| c
. 680 CONTINUE
' c
700 NORM = 0.0 )

DC 720 I = Py, Q
720 NORM = NORM + ABS(RV6(I1))
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IF (NORM .GE. 1.0) GO TO 840
snnennsnns FORWARD SUBSTITUTION #snssunnen
IF (ITS .EQ. $) GO TO 830
IF (NORM «NE. 0.0) GO TO 740
RV6(S) = EPS4
S =S5 +1
IF (S .GT. Q) S =P
GO ¥C 780
XU = EPS4 / NOKM

bO0 760 I = P, Q
Rvo(I) = RVELI) & XJ
ssssssanns ELIMINATION OPERATIONS ON NEXT VECTUR
[TERATE #nannssans
DO B20 I = 1Py, Q
U = RvelLI])
tannsnwsws JF RVI(I-1) EQ. E(I)y A RUW INTERCHANGE
WAS PERFORMED EARLIER IN THE
TRIANGULARIZATION PROCESS #sssvananas
IF (RV1I(I-1) .NE. E(I)) GO TO 8CO
U = Rvée(I-1)
RVELI-1) = RV6L(])
RV6ELI) = U = RV4(]) » RVELI-]1)
CONTINUE

ITS = ITS + 1
GO T0 500
sassnnssns SET ERROR —~- NON-CONVERGED EIGENVEZTOR #snswnnsss
IERR = =R~
XU = 0.0
GG TO0 870
assnnsssss NCRMALIZE SO THAT SUM OF SQUARES IS
1 AND EXPAND TO FULL ORDER #aswnsnnns
U= 0.0

DO 860 I = Py Q
U= U + RV6L] ==

XU = 1.0 / SQRTIU)

DD 880 I = 1y N
Z{I4R) 0.0

DG 900 = Py Q
Z(I,4R) RVGE(TI) = XU

X0 = X1
CONTINUE

IF (Q .LT. N) GO 70 100

RETURN

svnvnnsnnn | AST CARC OF TINVIT sssnsasnuaas
END

SUBROQUTINE BAKVEC(NMyNyT,Ey",2, IERR)

INTEGER I,J,M,N,NMy IERR
REAL T(NMy3),EIN),Z(NM, M)

THIS SUBROUTINE FURMS THE EIGENVECTORS OF A NONSYMMETRIC
TRIDIAGCNAL MATRIX BY BACK TRANSFORMING THOSE OF THE
CORRESPONDING SYMMETRIC MATRIX DETERMINED BY FIGI.
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c
c
c
c
c
c

80
100

CH O INPUT -

NM MUST BE SET TC THE ROW DIMENSION OF TWU-DIMcNSIONAL
ARRAY PARAMETERS AS DECLARED IN THE CALLINS PROGRAM
DIMENSION STATEMENT,

N IS THt ORDER OF THE MATRIX,

T CONTAINS THE NONSYMMETKRIC MATRIX., ITS SUBDIAGONAL IS
STOREC IN THE LAST N-1 POSITIONS JF THE FIRST ZULUMN,
ITS CIAGONAL IN THE N POSITIONS UF THE SECOND COLUMN,
AND ITS SUPERDIAGINAL [N THE FIRST N-1 POSITIONS CF
THE THIRC COLUMN. T(1,1) ANC T(N,3) ARE ARBITRARY,

E CONTAINS THE SUBDIAGONAL ELEMENTS OF THE SYMMETRIL
MATRIX IN ITS LAST N-1 POSITIONS. E(1) IS ARBITRARY,

M IS ThE NUMBER OF EIGENVECTORS TO BE BACK TRANSFUORNMED,

Z CONTAINS THE SIGENVECTIRS TD BE BATK TRANSFORMID
IN ITS FIRST M COLUMNS.

CN CUTPUT -
T IS UNALTERED,
E IS DESTROYED,

Z CONTAINS THE TRANS FORMEC EIGENVECTORS
IN iTS FIRST M COLUMNS,

IERR IS SET TO
LCRO FOR NORMAL RETURN,
2uN+1 IF ECL1) IS ZERD WITH T(I,1) OR T(I-1,3) NON-ZERD.
IN THIS CASE, THE SYMMETRIC MATRIX IS NOT SIMILAR
TO THE JRIGINAL MATIX, AND THE EIS=ZNVECTORS
CANNOT BE FOUND BY THIS PROGRAM,

CUESTIONS ~NC COMMENTS SHOULD BE OIRECTED TO B. S. GARBOW,
APPLIED MATHEMATICS DIVISION, ARGONNE NATIONAL LABORATORY

TERR
E(1) 1.0
IF (N .EQ. 1) GC TO 1001

DO 100 I = 24 N
IF (E(,) .NE. 0.0) GO TO 80
IF (T([vl) .NE. ().0 .UR. T( 1-1)3) +NE ., 0.0) 50 TO 1000
E(I)Y = 1.0

GO 70 100
E(I) = E(I-1) = E([) /7 T(I=-1,43)
CONTINUE

00 120 J = 1, M

00 120 I = 2y N

L(14d) = Z(1,3) = EC])
CONTINUE
GO TO 100:
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1000
1001

sasassnnnsse SET ERRCOR =-- EIGENVECTORS CANNQOT Bt
FOUND #Y THIS PROGRAM ssasssssss

IERR = 2 &« N + |

RETURN

ananancanns LAST CARC OF BAKVE(C tesssnsasns

END

SUBROUTINE FCURT{DATAy NNyNCIM, ISIGN, IFORM,WORK)

THE COQOLEY-TULEY FAST FOURICR TRANSFIRM IN USASI s4SIC FORTRAN

TRANSFORM(JLyJ29999) = SUMIDATA(I1y1240y9)enlee{(12-1)2(J2-1))
sW2ea( ([12-118(J2=1))#%y,,4),

WHERE I1 AND J1 RUN FROYM 1 TO NN(1) AND WI=EXP(ISIGN#Z2ePI=

SQRT({-1)/NN(1)), ETC. THERE IS NO LIMIT ON THE DIMENSIONALITY

(NUMBER OF SUBSCRIPTS) OF THE DATA ARRAY. IF AN INVERSE

TRANSFORM (ISIGN=+1) 1S PERFORMED UPON AN ARRAY OF TRANSFOURMEU

(ISIGN=-1) DATA, THE ORIGINAL DATA WILL EAPPCAR,

MULTIPLIED BY NN(1)aNN(2)#*,,, THF ARRAY OF INPUT DATA MUST BE

IN COMPLEX FCRMAT. HOWEVER, IF ALL IMAGINARY PARTS ARE ZERC (I.E.

THE DATA ARF DISGUISED REAL) RUNNING TIME IS CUT LP TU FORTY PER-

CENT. (FOR FASTEST TRANSFORM OF REAL DATAa, NN(i) S$SH40ULD BE EVEN.)

THE TRANSFORM VALUES ARE ALWAYS COMPLEX AND ARE RETURNED IN THE

CRIGINAL ARRAY OF DATA, REPLACING THE INPUT DATA. THE LENGTH

CF EACH DIMENSION OF THE DATA ARRAY MAY BE ANY INTEGER., THL

PRCGRAM RUNS FAST:R ON COMPISITE INTEGERS THAN ON PRIMES, AND IS

PARTICULARLY FAST CON NJMBERS RICH IN FACTORS OF TWD.

TIMING IS IN FACT GIVEN BY THE FOLLOWING FORMULA., LET NTOT BE THZ
TOTAL NUMBER UF PQINTS (REAL OR COMPLEX) IN THE DATA ARRAY, THAT
IS, NTOT=NN(1)eNN(2)#,.. DECOMPOSE NTIT INTO ITS PRIME FACTORS,
SUCH AS 2##K2 ® 3##K3 « SsaKsS « .., LET SUMZ BE THE SUM OF ALL
THE FACTORS OF TWO IN NTOT, THAT IS, SUM2 = 2¢K2. LET SUMF BE

THE SUM OF ALL QOTHER FACTORS OF NTOT, THAT IS, SUMF = 3eK3s5sK5s.,
THE TIME TAKEN BY A MULTIDIMENSIONAL TRANSFORM ON THESE NTOT DATA
IS T = TO + NTQOT#(T14T2#SUM24T3eSUMF). ON THE CDC 3300 (FLOATING
POINT ACD TIME = SIX MICROSECONDS)y T = 3000 + NTOT# (600¢40#SUM2+
175#SUMF) MICROSECCNDS ON CIOMPLEX DATA.

IMPLEMENTATICN OF THE DEFINITION BY SUMMATION WILL RUN IN A TIME
PROPORTIONAL TO NTOT#(NN{L1)+NN(2)+..s)e FOR HI5HLY COMPOSITE NTOT
THE SAVINGS CFFEREL BY THIS PROGRAM CAN BE DRAMATIZ. A ONE-DIMEN-
SIONAL ARRAY 4000 N LENGTH WILL BE TRANSFORMED IN 4CC0#(600+
40#(242424242)+175#(54545)) = 14.5 SECONDS VERSUS ABOUT 4000«
4000#175 = 2800 SECONDS FIR THE STRAIGHTFORWARD TEZHNIQUE.

THE FAST FOURIER TRANSFORM PLACES THREE RESTRICTIONS UPON THE
DATA,

1. THE NUMBER OF INPJT DATA AND THE NUMBER OF TRANSFORM VALUES
MUST BE THE SAME.

2. BOTH THE INPUT DATA AND THE TRANSFIRM VALUES MUST REPRESENT
EQUISPACEC PCINTS IN THEIR RESPECTIVE DOMAINS OF TIME AND
FREQUENCY. CALLING THESE SPACINGS DELTAT AND DELTAF, 1T MUST BE
TRUE THAT DELTAF=z#PI/(NN(I)#DELTAT). JIF COURSE, JELTAT NEED NOT
BE THE SAME FOR EVERY DIMENSION,

3. CONCEFTUALLY AT LEAST, TFE INPUT DATA AND THE TRANSFORM QUTPUT
REPRESENT SINGLE CYCLES OF 2 ERIODIC FUNITIONS.

THE CALLING StQUENCE [S--
CALL FOURT(CAT AyNNyNCIM, IS IGN, IFORMyWORK)

DATA IS TH: ARRAY USED TO HILD THE REAL AND IMASINARY PARTS
OF THE DATA ON INPUT AND THE TRANSFORM VALUES ON OUTPUT. IT
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IS A MULTICIMENSIONAL FLOATING POINT ARRAY, WITH THE REAL AND
IMAGINARY PARTS OF A DATUM STORED IMMEDIATELY ADJAZENT IN STORAGE
{SUCH AS FORTRAN IV PLACES THEY), NORMAL FORTRAN ORDERING IS
EXPECTEDy, THE FIRST SJUBSCRIPT CHANGING FASTEST., THE DIMENSIONS
ARE GIVEN IN THE INTEGER ARRAY NN, JF LENGTH NDIM, [ISIGN 1S -1

TO INDICATE A FORWARD TRANSFURM (EXPUNENTIAL SIGN IS =) ANC +1

FUR AN INVERSE TRANSFIM (SIGN IS +). IFORM IS +1 IF THE DATA ARE
COMPLEX, O IF THE DATA ARE REAL. IF IT IS 0y THE [MAGINARY

PARTS OF THE CATA MUS' BE SET TO ZERO. AS EXPLAINED ABOVE, THE
TRANSFORM VALUES ARE ALWAYS COMPLEX AND ARE STUREU IN ARRAY DATA.
WORK IS AN ARRAY USED FOR WIRKING STORAGE. IT IS FLOATING POINT
REALy ONE CIMENSIONAL OF i.ENGTH EQUAL TO TWICtc THE LARGEST ARRAY
CIMENSICN NMN(I) THAT IS NOT A POWER OF TwO. IF ALL NN(I) ARE
POWERS OF TWO, IT IS NOT NEEDED AND MAY BE REPLACED BY ZERU IN THt
CALLING SEQUENCE. THJS, FOX A ONE-DIMENSIONAL ARRAY, NN(1) 0ODD,
WORK OCCUPIES AS MANY STORAGE LOCATIONS AS DATA. [IF SUPPLIED,
WORK MUST NCT BE THE SAME ARRAY AS DATA. ALL SUBSIZRIPTS ()= ALL
ARRAYS BEGIN AT ONE.

EXAMPLE 1. THREE-DIMENSIONAL FORWARD FOURIER TRANSFORM OF A
COMPLEX ARRAY DIMENSIONEC 32 BY 2% BY 13 IN FIRTRAN IV,
DIMENSION DATA(32,25913)yWORK{5C)4NN(3)

COMPLEX DATA

DATA NN/32,25,13/

DO 1 I=1,32

00 1 J=1,25

CO 1 K=1,13

DATA(I,J,K)=COMPLEX VALUE

CALL FOURT (CAT AyNNy3,-1,y 1y WORK)

EXAMPLE 2. ONE-DIMENSIIONAL FORWARD TRANSFORM OF A REAL ARRAY OF
LENGTH 64 IN FORTRaN 11,

OIMENSICN CATA(2,64)

DO 2 I=1,64

CATA(1l,I)=REAL PART

DATA(L,1)=0.

CALL FOURT(CAT A,64,1,-1,0,0)

THERE ARt NO ERROR MESSAGES OR ERROR HALTS IN THIS PROGRAM. THE
PROGRAM RETURNS IMMEDIATELY IF NDIM OR ANY NN{I) IS LESS THAN ONE.

PROGRAM BY NORMAN BRENNER FROM THE BASIC PROGRAM BY CHARLES
RADERy JUNE 1967. THE IDEA FOR THE DIGIT REVERISAL WAS
SUGGESTED BY ?ALPH ALTER.

THIS IS THE FASTEST AND MOST VERSATILE VERSION OF THE FFT KNOWN
TO THE AUTHOR. A PROGRAM CALLED FOURZ2 IS AVAILABLZ THAT ALSO
PERFORMS THE FAST FOURIER TRANSFORM AND IS WRITTEN IN USASI BASIC
FORTRAN. IT IS ABOUT ONE THIRD AS LONG AND RESTRIZTS T4E
DIMENSIONS OF THE INPUT ARRAY (WHICH MUST BE COMPLEX) TO BE POWERS
OF TW0O. ANOTHER PROGRAM, CALLED FOURLl, IS ONE TENTH AS LONG AND
RUNS TWO THIRDS AS FAST ON A ONE-DIMENSIONAL COMPLEX ARRAY WHOSE
LENGTH IS A POWER OF TAO.

REFERENCE--
TEEE AUDICO TRANSACTIONS (JUNE 1967), SPECIAL I1SSUE ON THE FFT.

OIMENSTION DATA(1)sNN(L) IFACT(32),WORK(1)

DATA TWOPI/6.2831853071796/,RTHLF/C.T70710678118655/
IFINDIM-1)920,1,1

NTCY=2

DO 2 IDIM=1,NDIM




» i
ot A My g o, e Y el 1 o - s

e e e reroree) L

IF{NN{IDIM))920,920,2
NTOT=NTOT #NN(IDIM)

MAIN LCCP FOR EACH CIMENSION

N?1=2

Cld 910 ICIM=1,NDIM
N2 NNCIDIM)
NP2=NP1 #N
IF(N=-1)920,900,5

IS N A POWER UF TWO AND IF NOT, WHAT ARE ITS FACTCRS

wnooo

M=N
ANTWC=NP1
IF=1
IDIV=2
10 1QUOT=M/ICIV
| IREM=M-ICIV*[QUOT
IF(IQUOT-IDIV)S0,11,11
11 IF(IREM)20,12,20
12 NTWO=NTWO+NTWU
IFACT(IF)=ICIV
IF=1F+1
M= 1QUOT
GO TO 10 '
20 101v=3
INON2=1F .
3n 10UOT=M/IDIV
IREM=M-IDIV#IQUOT
IFCIQUOT-ICIV)IL0, 31,31 ;
( 31 IF {IREM) 40,32, 40 |
32 IFACT(IF)=IDIV
IF=IF+1 :
M= 1GUOT |
GO TO 30
IDIV=IDIV+2
a0 GO TO 30
INON2=1IF i
IF{IREM)60,51,60 i
NTWO=NTWO+NT WU ]
GO TO 70
IFACT(IF)=M

ww v &
o = O O

SEPARATE FOUR CASES--

1. COMPLEX TRANSFORM OR REAL TRANSFORM FOR THE 4TH, 9TH,STC.
CIMENSIONS .

2. REAL TRANSFORM FOR THE 2ND OR 3RD DIMENSION. METHOD--
TRANSFORM HALF THE DATA, SUPPLYING THE DTHER HALF BY CON-
JUGATE SYMMETRY.

3, REAL TRANSFORM FIR THE 1ST DIMENSION, N 0DD. METHOD--
SET THE IMAGINARY PARTS TO ZERQ.

4. REAL TRANSFORM FJOR THE 1ST DIMENSION, N EVEN. METHOD--

_ TRANSFORM A COMPLEX ARRAY OF LENGTH N/2 WHOSE REAL PARTS
ARE THE EVEN NUMBERED REAL VALUES AND WHLSE I[MAGINARY PARTS
ARE THE ODD NUMBERED REAL VALUES. SEPARATE AND SUPPLY
THE SECUND HALF BY CONJUGATE SYMMETRY.

-

T
N0

o

ICASE=1 i
IFMIN=1

I1LRNG=NP1
IF(IDIM-4)71,100,100
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73

74

120

125
130
140
145

150

200

210

220
230

240

IF(IFORM)72,72,100
ICASE=2
T1RNG=NPO=(1+NPREV/2)
IF(IDIM-1)73,73,100
ICASE=3

I1 RNG=NPL
IF(NTWO-NPL) 100,100, 74
ICASE=¢4

IFMIN=2

NTWC=NTWG/ 2

N=N/2

NP2=NP2/2

NTOT=NTOT/2

I=1

00O 80 J=1,NTCT
DATA(J)=CATA(I])

1= 142

SHUFFLE DATA BY BIT REVERSAL, SINCE N=2##K, AS THE SHUFFLING

CAN BE DOME BY SIMPLE INTERCHANGE, NO WORKING ARRAY I

[F(NTWO-NP2)200,110,110
NP2HF=NPc/ 2

J=1

DO 150 I2=1,NP2yNP1
IF(J-121120,130,130
[iMAX=T1Z24NP1~-¢

DO 125 11=12,11MAX,2
DU 125 I3=11,NTOT4NP2
J3=J+13-12
TEMPR=DATA(I3)
TEMPI=DATA(I3+])
DATA(I3)=DATA(J3)
CATA(I3+1)=DATA(J3+1)
DATA(J3)=TEMPR
OATA(J3+1)=TEMPI

M= NP2HF
[F(J-M)150:180,145
J=J-M

M=M/2

IF(M=-NP1)150, 140,140
J=J+M

GO 1O 3GO0

SHUFFLFE CATA B8Y DIGIT REVERSAL FOR GENERAL N

NWORK=2 #N

D0 270 I1=14NP1s2

DO 270 I3=11,1TOT,NP2
J=13

00 260 I=14NWORK,2
IF(ICASE=-3)210,220,210
WORK(I)=DATA(J)
WORK(I+1)=UATA(J+1)

60 TO 230
WORK(1)=CrTA(J)
WORK(I+1)=0.

YFP2=NP2

IF=IFMIN
IFPL=IFP2/IFACT(IF)
J=J+IFP1
IF(J-13-1FP2)260,250,250

NEEDED




J=J-1FP2

IFP2=1Fr1l

[F=1F+1
IFCIFP2-NP1)260,260, 240
CONTINUE
[2MAX=134+NP2-ND1

I=1

CO 270 12=1%y 12MAX NP}
DATA(CI2)Y=wORK(])
DATA(I2+41)-WCRK(I+1)
I=1+2

MAIN LOCP FGR FACTORS JF TwO. PERFURM FOURIER TRANSFUORMS OF
LENGTH FCUR, wITH ONE OF LENCGTA TWO !F NEEDED. THE TwIDDLE FACTOR
WoEXP(ISION#2#P [#SORT(~1)#M/ (4#MMAX) ), CHCCK FOR W=!SIGN#SQRT(-1)
ANC REPEAT FUR W=a®( 14ISIGN®SQRT(-1))/SRT(2).

IF(NTWC-NP11600,600,305
NPLTW=NPL+NP]
[PAR=NTWU/ NP1
IF(1PAR-2)350, 330,220
[PAR=IPAR/ &
GO TO 310
£O 340 [l=1,1L1RNGy2
DO 340 Ki=114NTOT,NPILTA
KZ=K1+NP1
TEMPR=DATA(K2)
TEMPI=DATA(K2+1)
DATAIKZ)=CATA(K. i=-TEMPR
DATA(KZ+1)=CATA(KL+1)-TEMPI
DATA(KL)=CATA({K]L }+TEMPR
CATA(KL+1)=CATA(KL+41)4TEMPI
MMAX=NPL
I[F(MMAX-NTW0/2)370,600, 600
LMAX=MAXO (NPLTW,MMAX/2)
0O 570 L=NP1l,LMAXyNP1TAW
M=L
1F(MMAX-NP1)420,420, 380
THETA==-TWOPT+FLOAT(L )/ FLCAT{ 4%MMAX)
IF(ISIGN)400, 392,390
THETA=~-THET A
WR=COS {THET A)
WI=SSIN(THETA)
PREWReWR=WI#W ]
W2[=2.*WR*WI
WIR=W2Re#WR=W2 1 #w |
WII=W2R*WI+WZ21 #WR
LO 530 I1=1411RNG,2
KMIN=T1+1PAR*HN
[F(MMAX-NP1)450,430, 440
KMIN=T1
KDIF=1PAR®MMAX
KSTEP=4*KOIF
IF(KSTEP-NTWC) 460,460,530
DO 520 K1=KMIN)NTOT,KSTEP
K2=K1+KCIF
K3=K2+KOIF
Ké=K3+KLIF
IF (MMAX-NP1)470,470,480
UlR=DATA(KL1)+DATA{K2Z)
Ul I=DATA(K1+1)+CAT A(KZ+])
UZR=DAT A(K3)+CAT A(K4)
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472

480

490

500

510

520

530

540

550

560

570

COOOON

UZ I=DATA(K3+1)+DATA(K441)
U3R=DATA(K1)-DATA(K2)
U31=DATA(K1+1)-DATA{K2+1)
IFCISIGNY&4T1,4720472

Ua R=DATAIK3+1)-DATA(KSLG+1)

Us I=DATA(KS)-DATA(K?3)

GO 70 510
UGR=DATA(K&+1)=DATA(K3+1)

U4 T=DATA(K3)-CATA(K4)

GO 10 510
T2R=W2R#DATA(K2)-W2I#DATA(KZ+1)
T21=W2RuCATA(K2+41)+W21#DATA(K?2)
T3R=WR#CATA(K3)-WI#CATA(K3+])
T3I1=WR#DATA(K3+1)+W#DATA(K3)
TGR=WIR*LATA(KSG)~nw3[#DATA(K4+1)
TGI=W3IRSCATA(KL+))+WI[#DATA(KSG)
UL R=DATA(K]1)+T2R

Ul T=DATA(K1+1)+T2ZI
U2R=T3R+T4R

U2I=T31+T41l

U3R=DATA(K1)-T2R
U3I=DATA(K1+1)=-T2I
IF(ISIGN)490,500, 500

UG R=T3]-T4I

U41=T4R=-T3R

GO TO 510

U4R=T4[-T31

U4I[=T3R-T4R

DATA{K1)=UlR+U2R
DATA(KL1+1)=Uull+u2l
DATA{K2)=U3R+U4R
DATA(K2+1)=U31+U4]
DATA(K3)=UlR=U2R
DATA(K3+1)=ull-u2l
DATA{K&)=U3R-U4R
DATA(K&4+1)=U3]-U4]

KDIF=KSTEP
KMIN=¢#(KMIN-T1)+1I1

GO T0O 450

CONTINUE

M= M+ LMAX

IF(M=-MMAX 540,540,570
IF(ISIGN)ES0,560,560

TEMPR=WR

WR= (WR+W] ) #RTHLF
WI=(WI-TEMPR)®RTHLF

GO TO 410

TEMPR=WR

WR= {WR-W] ) #RTHLF
WI=(TEMPR+WI)*RTHLF

GO 10 410

CONTINUE

[PAR=3 -] PAR

MMAX=MMAX +MMAX

GO 10 360

MAIN LOOP FOR FACTORS NOT EQUAL TO TwO. APPLY THE TWIDDLE FACTOR
N=EXP(ISIGN'2'PI'SQRT(—1)'(J1-1)'(J2-J1)/(IFP1+[FP2)), THEN
PERFORM A FOURIER TRANSFORM OF LENGTH IFACTI(IF), MAKING UGE OF
CONJUGATE SYMMETRIES.

IF{NTWO-NP2)6G5, 700, 700
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605 IFPL=NTWO
[F=INON2
. NP1HF=NP1/2
| 610 IFP2=1FACT(IF)#*I7P}
JLMIN=NPL+1
IF(JIMIN-IFP1)615,5615, 640
: 615 DU 635 JL=JLMIN, [FP1,NP1
THETA=-TWOPI®#FLOAT(J1=-1)/FLOAT(IFP2)
IF(ISIGN1 625,620,520
620 THET A= -THET A
625 WS TPR=CUS (THET A)
WSTPI=SIN{THETA)
WR=WSTPR
Wi=WSTPI
JZMIN=JL+IFPL
SIMAX=JL+IFP2-1FPL
DO 635 J2=J2MIN,J2MAX, [FPL
I11MAX=J2+I1RNG-2
{ 00 630 [1=J2,11MAX,2
‘ DO 630 J3=11,NTOT, [FPZ
' TEMPR=DATA(J3)
{ DATA(J3)=DATA(J3 ) #WR-DATA(J3+1)ew]
' 630 DATA(J3+1)=TEMPR#W [+DATA(J3+1)enWR
TEMPR=WR
WR=WR*WSTPR-W[ #WSTPI
635 WI=TEMPRe®WSTPI+W [*WSTPR
' 640 THETA=-TWOPI/FLOAT{ [FACT(IF))
IF(ISIGN)650,0645,5645
45 THETA=-THETA "
650 WSTPR=COS (THET A)
| WSTFI=SIN(THET A)
J2RNG=IFPLl#(1+IFACT(IF)/2)

DO 695 I1=1,11RNG,2
DO 695 I3=11,NTOT,NP2
J2MAX=[3+J2RNG-TFP1
, DO 690 J2=13,J2MAX, IFP1
. JL MAX=J2+IFP1-NP1
R | DO 680 J1=J2,J1MAX,NP1
t | JIMAX=JL+NP2-1FP2
- 00 680 J3=J1yJ3MAX,IFP2
| JMIN=J3-J2+13
. JMAX=JMIN+IFP2-TFP 1
1 I=1+(J3-13)/NP1HF
IF(J2-13)655,655,665
l 655  SUMR=0,
' SUMI=0.
- DO 650 J=JMIN, JMAX, [FP1
' 659 SUMR=SUMR+DATA(J)
| 660 SUMI=SUMI+DATA(J+1)
' WORK(T)=SUMR
WORK{T+1)=SUMI
I GO TO 680
665 ICONJ=1+([FP2-2#J24134J3)/NP1HF
J= JMAX
‘ i SUMR=DATA(J)

SUMI=DATA(J+1)
CLDSR=0,
OLDSI=0.
J=J-1FP1
670 TEMPR=3UMR
TEMPI=SUMI
SUMR=TWUWR*SUMR-0OL DSR+DATA(J)
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675

680

685

686

690

695

OO0

700
701

T02
703

710

720

SUMI=TWOWR*SUMI-OLCSI+DATA(J+1)
OLDSR=TEMPR

CLOSI=TEMPI

J=J-1FP1
IF(J-JMIN)6T5,675,270
TEMPR=WR#SUMR~OLDSR+DAT A(J )
TEMPI=WI#SUMI
WORK(I)=TEMPR-TEMP |
WORK(ICONJ)=TcMPR+TIMP I
TEMPR=WR#SUMI-0LDS I+CATA(J +1)
TEMPI=WI#SUMR
WORK(I+]1)=TEMPR+T cMP ]
WORK(ICONJ+1)=TEMPR=-TEMUP ]
CONTINUE
IF1J2-13)685,0854686
WR=WSTPR

WIE=WSTPI

60 10 090

TEMPR=WR
WR=WRE#WSTPR-WI#WSTPI]
WI=TEMPReWSTPI+W I#WSTPR
TWOWR=WR+WR

I=1

[2MAX=]13+NP2~NP1

DG &35 1z=13, 12MAX,NP]
CATALIZ)=WORK(])
DATA(,2+41)=WCrK(I+1)
I=1+2

IF=1F+1

IFPl=1FP:
IF(IFP1-NP2)610,700,700

COMPLETE A REAL TRANSFIRM IN THE 1ST DIMENSION,

JUGATE SYMMETRIES.

GO TO (900,800,900,701),ICASE
NHALF=N

N=N+N

THETA==TWCPI/FLOAT (N)
IF(ISIGN)T03,702,702
THETA=-THETA

WSTPR=COS(THETA)
WSTPI=SIN(THET A)

WR=WSTPR

WI=WSTPI

IMIN=3

JMIN=2 =sNHALF-]1

GO TO 725

J=JMIN

DO 720 I=IMINJNTOT,NP2
SUMR=(DATA(I)+CATA(J))/ 2.
SUMI=(DATA(I+]1}+DATAlI+]1)) /2.
DIFR=(DATA(I)}-DATA(J))/ 2.
DIFT=(DATA(I+.)-DAaTA{J+1))/2.
TEMPR=WReSUMI+W I «DIFR
TEMPI=WI#SUMI-WReDIFR

ODATA(I )=SUMR+T EMPR
DATA(I+1)=DI~I+TEMPI
DATA(J)=SUMR-T EMPR
DATA(J+1)==DIFI+TEMPI]

J=J+NP2

IMIN=]IMIN+2
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JMIN=JMIN-2

TEMPR=WR
WR=WR#WSTPR-WI#WSTPI
WI=TEMPR#WSTPI+WI#WSTPR
IF(IMIN-JMIN)IT10,730,740
IFLISIGN) 731,740,740

DO 735 I=IMINyNTOT,NP2
DATA(I+1)=-DATA(1+1)
NP2=NPZ+NP2
NTCT=NTCT+NTQT

J=NTOT +1

IMAX=NT0T/2*1
IMIN=IMAX-2«NHALF
I=1ININ

GO TO 755
DATA(J)=CATA(I)
DATA(J+1)=-DATA(I+1)
I=1+2

J=J=2
IF(I-1MAX)T750,760, 760
DATA(J)=CATA(IMIN)-CATA(IMIN+]1)
DATA(J+1)=0.
IF(I-J)1770,780,780
DATA{J)=DATA(I)
DATA(J+1)=CATA(I+]1)
I[=1=2

J=J=2
IFLI-IMINIT?S,775, 765
DATA(J)=CATA(IMIN)+CATA(IMIN+1)
DATA(J+1)=0.

IMAX=IMIN

GO TO 745
DATA(L)=CATA{1)+DATA(2)
DATA(2)=0.

GO 10 900

COMPLETE A REAL TRANSFORM FIR THE 2ND JR 3RD DIMENSION BY
CONJUGATE SYMMETRIES.

IF(I1RNG-NP1)805,900,900
00 850 I3=1,NTOT,NP2
[2MAX=T13+¢NP2-NP1

DU 860 12=13,12MAX,NP1
IMIN=I2+I1RNG
IHAX=[2+NP1-2

JMAX=2 ¢#T3+NPL1-IMIN
IF(12-13i820,820,810
JMAX= JMAX+NP2
IF(IDIM-21850,850, 830
J= JMAX+NPO

00 840 I=I1MIN, IMAX,2
DATA(I)=DATA(J)
DATA([+1)=-DATA(J+1)
J=J=2

J= JMAX

OATA( 1 )=DATALY)
DATA(I+1)=-DATA(J+1)
J=J=NPO

END CF LOCP CN EACF CIMENSIIN |
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|
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20
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c
30
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{
I c
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C
40
|
I 50

NPO=NPL
NP1=NP2

NPREV=N

RETURN

END

SUBROUTINE AIRY(A,B,X)

RUUTINL TC CALCULATE AIRY FUNCTION AT X

DIMENSICN ATAB(6T),BTAB(6T),ADTAB(6T7),BDTAB(6T)AA(L1])
CATA PI/3.1415926535/y In/0/

SET uUP TAYLOR TABLES

IF(IW.NE.O) GOTO 30

IW=1

ATAB(67)=2.1565999525E-6

ADTAB(67)=-5.619319442E-6

BTAB(34)=O.6ﬂ§926b274

BOTAB(34)=0.4482883574

XTAB=0. :

DO 10 1=34,66 .

CALL TAYLUR(B,8D,XTABy0.1,BTAB(I),BDTAB(I))

CALL TAYLOR(ET AB(1+1),BDTAB(I+41),XTAB+0.1,0.1,8,B0D)
CALL TAYLUR(B,BD,-XTAB,~-0.1,BTAB(68~1),RDTAB(68~1))
CALL TAYLCR(EBTAB(57-1),B0DTAB(&6T7-1)y=XTAB=-0.1,-0.1,8,RB0)
XTAB=XTAB+0.2

CCNTINUE

DO 20 1=2,617

CALL TAYLCR(A,AD,XTABy-0¢1,ATAB(69-1),ADTAB(69~1))
CALL TAYLOR(ATAB(53-1)y ADTAB(68~1),XTAB-0.1,~0.1,A,AD)
XTAB=XTAB-0.2

CONTINUE

TAYLOR SERIES EXPANSION

CONTINUE

IF(ABS(X).GT,.0.6) GOTO 40

J=5,#X

XTAB=FLOAT(J}/S.

H=X-XTAB

CALL TAYLGR{A,ADyXTAByH, ATAR(34+J), ADTAB(344J))
CALL VAYLOR(B,BDyXTAB, H,BTAB(34+)),BDTAB(34+J))
GOTC 70

ASYMPTOTTC SOLUTION

CONTINUE

RTMDX=SQRT( ABS (X))

XI=RTMDX#x3/1,5

FACTOR=1,/7(12.%X1])
AA(1)=1./SQRT(PI#RTMDX )

R=6o

DO 50 1=1,10
AALI+1)=(R=-1,)#(R=5,)}«FACTOR#AA(]I)/R
R=R+bH.

CONTINUE

IF(X.LV.0,) GCTO 60
P=AA(1)+AA(3)+AALS)+AALTI+AALQ)+4AA(L1])
C=AA(2)+AA(4)+AA(6)+AA(B)+AA(L10)
SCALE=EXP(XI)

A= (P=-Q)/ (2.#SCALE)
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B8=(P+Q) #SCALE
i GOT0 70

60 CONTINUE
P=AA(1)-AA{3)+AA(5)-AA(T)I+AA(9)-AA(1]l)
C=AA(2)-AA(4)+AA(H6)-AA(B)+AA(10)
S=SINIXI+P1/4.)

C=COS(XI+PI/4.)
A=PeS-Q#C
B=PeC+(#S

70 CONTINUE
{ RETURN
END
SUBROUTINE TAYLOR(Y1yD1lyXyHyY,D)

Ceese SUBROUTINE TO CALCULATE Y(X+H) FROM Y{X) BY SERIGS EXPANSION
DIMENSION TOR(11)

1F(H.NE,0.) GOTO 10
' Yl=Y
D1=D
l GOYO 30

| 10 CONTINUE
TOR(L)=Y |
' TOR(2)=HaC .
SQUARE=H®H .
TOR(3)=.5#SQUARE#X #TOR
| Y1=TOR+TOR(2)+TOR(3)
D1=TOR(2)+2.4TUR(3)
DO 20 N=4,11
TOR(N)=SQUARE®({XTOR(N=-2)+He TOR(N=3)) /L {N-1)#(N=2))
Y1=Y1+TOR{N)
D1=D1+(N-1) #TGR(N)
{ 20 CONTINJUE
; 01=D1/H
|
t

30 CCNTINUE
RETURN
END
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