


—nS-——- 'v-J— 

 »'" " •^^mrrm'.v *v:mi.jwm\~m*-" > HIHWHHUJ 

X- 

U   '"-'•■ ---—■■- .->..._.„. 



F 
~~m — PiRa.p ■um iwmm^mi 

i«flC- •*w.-tW, 

PGnil|||ppippM<PB««nii«i^iiiJ«i   iim-iJ i. 

20086-6013-RU-00 

SUBMARINE EFFECTS   ENGINEERING  CODE 

4.       Operating  Instructions 

by 

David  J.   Henryson 

July 31,   197 5 

Sponsored by 

Research Proj« 

ARPA Order Number 1910 

Advanced Research Projects Agency        C 

Contract No. N00014-72-C-0074 -- Program Code 3E2.0 

Scientific Officer-  Ralph D. Cooper, Program Director 
Fluid Dynamics 
Office of Naval Research 

Approved for public release; distribution unlimited 

The views and conclusions contained in this document are 
those of the authors and should not be interpreted as 

necessarily representing the official policies,  either 
expressed or implied, of the \avanced Research Projects 

Agency of the l.S. Government. 

TRW SYSTEMS CROUP 
One Space Park 
Redondo Beach 
California 9027 8 

r 

•' 



F ^ >■- »  ■Him —-i 

■Wpp^wpr-- 

; 

■|. nuMlwn« P^mi**!**^ 

CONTENTS 

1. INTRODUCTION 

2. PROGRAM CAPABILITIES 

3. OVERVIEW OF PROGRAM OPERATION 

4. DATA DECK 'JTRUCTURE 

4.1 Data Library Description 

4.2 Ocean Data 

4.3 Source Data 

4.4 Grid Data 

4.b PP Data 

5. SAMPLE CALCULATIONS 

5.1 Run 1 

5.2 Run 2 

5.3 Run  3 

6. REFERENCES 

7 .  PROGRAM LISTING 

Page 

1 

3 

5 

10 

13 

14 

18 

20 

24 

33 

33 

58 

62 

70 

71 



■"""— -—■--■■■ mimmmmfmfmmmmmm ummmmmn wmmimmmmmmm. 

LIST OF  ILLUSTRATIONS V 

Figure Page 

1 Program Organization 6 

2 User-manageable  files. 7 

3 Input data classification 10 

4 Input  Processor Control  Card   (IPCC) 11 
Description 

5 Data Library  identification card format 13 

6 Dispersion Table Display 17 

7 Grid  variable selection 20 

8 PSD Displays 23 

9 Example of a multi-trace plot 25 

10 Example of a raster plot 26 

11 Presets  for PPFE Variables 28 

12 Available dispidys  and  specialized preset      29 
values 

11 

o 

L 



mmm iWIUIUIIHIMIIl WWP^iWJPP 

INTRODUCTION 

s 

The disturbance generated by a moving submerged body in a stratified 

ocean can be separated, under realistic ocean conditions, 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 excitpd 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,  generating 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 suitable 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 rnr, a  specific calculation. 

1 
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It is  recommended,   rather,   that  the new user start by becoming  thoroughly 

lamiliar 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. 

o 
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2.     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 problem and  the  technical approach  is  contained  in 

references  1-3.     The  capabilities  of  the program are briefly outlined 

below. 

Ocean description: 

• up  to 400 points   in  thermocline   table 

• variable  spacing  in  thermocline   table 

• table covers  only  thermocline,   not unstratified regions 

• up   to 80 modes 

Source models: 

• Rankine or dipole body 

• oval or circular cress-section superstructure 

• wake collapse 

Disturbance calculation' 

• select from 10 variablss .cross-track velocity, vertical 

displacement, etc.) 

• potential flow solutions for Rankine body, oval superstructure 

• 1'ourier 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 

• data library capability 

• save and use processed ocean data (compute eigenvalues only once) 

• free form input (Namelist) 
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Output; 

• print 

• plot 

• variable  format 

• save  output data and reformat 

Multi-case 

• input only changes from previous case 

• redundant dispersion relation calculations eliminated 

o 

o 

o 
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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. 

G 

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 Hirect the input processor to 

1. read data from the data deck (file INPUT), 

2. read data from the data library (file TAPEl), 

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 

them were changed during the input sequence.  The input processor then 

returns control to the main program. * 

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 hoth 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 rs 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 are used 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 

nMrfMumiMii 
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INPUT 

data deck 
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Figure 2.  User-manageable files. 
Scratch files are not shown. 
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elements which must be recomputed are determined by examining 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. 

1.  Neat 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.  If both options are on, 
the resulting signal is the superposition of the two. 

2  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.  AH data destined for the PP processor are written on files TAPE9 and 

TAPE10.  TAPE9 has the actual data while TAPElO has format, scaling and 

file structure information.  In 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 

o 

f i ir turn iigmmägtmmm 



r3 mm iMifMi; nvwuni 11« wm*^mimmmimmmmfm9!fi**^*> mmmi'^mmmm.wmmi IBPBBWWfnW^ 

possible to accumulate data for multiple cases on tne PP data files apd 

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

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 

and, if appropriate, another run can be made to display the saved data in 

a different format. 

( 

o 
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4.  DATA DECK STRUCTURE U 

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" (IPCCs) which are contained within the data deck, 

in addition to IPCCs, the data deck may contain "data sets". A data 

set is defined as all the cards read when a single namelist read is executed. 

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 

starts 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 
Name 

OCEAN 

SOURCE 

GRID 

Data 
Type General Description of Data 

Ocean description and dispersion table 
specification 

Source model selection and description 

Grid definition 

(Print/plot) editing specifications for 

output display 

G 

Figure 3.  Input data classification 
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There are four different IPCCf.  They are all fixed field cards 

which s'~a-rl  in colmin 1.  The-y have no embedded blanks except possibly 

for the "id" field. 

IPCC 

INP,t 

Description 

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 
immediately follow this card. Any data set in the data 
deck must be preceded by this card. 

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 ore character code defined in Figure 

10 character identifier used to locate the "id' is a 
desired data set in the data library file, 
is described in Figure 5. 

The data library 

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 
set(s), but see the remarks in Section PF DATA. 

RUN 

END 

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. 

This card causes the program to terminate.  It is the last 
card of the data deck.  Note that the pieceding card should 

be RUN. 

Figure 4.  Input Processor Control Card (IPCC) Description 

G 
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The multi-case capability can sometimes be utilize^ to effect sub- 

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

the disperdion tables which will differ from the previous Ccse arc recom- 

puted.  The progran determines which elements must be recomputed by comparing 

the values of certain variables just before and after 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 wan,-, 

changed. 

o 

o 

12 

________-> 

— —■ 

0 1 
! 

.1 

AaHMOMMMM 



-—— wm uiiiii ia «ii.mi t^mtni^^mmmmmm.*!! UH'" «RXW-FW- 

C 

4.1 Data Libracy 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 d^ck, 

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. 

< 

Identification 
Card 

*t,id 

*END 

Description 

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. 

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

Figure 5.  Data library identification card format 

13 
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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(l)) 
Using TABK(l), DKRAT and RKMAX, the program constructs 
TABK(i), i = 2,...,NK such that 
(TABK(i+l) - TABK(i))/(TABK(i) - TABK(i-l)) = constant. 
If DKRAT ■ 0, it is ignored. 

RKMAX      If DKRAT ^ 0, RKMAX is tht 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 file. 

o 

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

processed ocean data can be retrieved and made available to the program 

on file TAPE2.  To use that data, 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 = 0 after the first case. 

If LIBSEA were used 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 ocean data from TAPE2 

15 
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desired to use the print/plot module to display data which were generated 

earlier. 

NODISP    = 0 : program determines dispersion table requirements 

= 1 : slip dispersion table generation 

1 

5. Skip dispersion iclation 0 
The capab] Llity exists to skip over the program module which generates 

the dispersion tables.  Ordinarily this wou Ld only be done when i t 111 

6.  Display 

IPRDT 

IPPDT(i) 

IPPVEC 

IFREDC 

= 0 : option off 

= 1 : the dispersion tables are printed.  Tnis is a direct 
print - the data are not sent to tht print/plot 
module.  The printing is done from the grid module 
and only r.odes M(6DEl through M0DEN are printed (see 
Section on GRID for definitions of M^DEl and M(ÖDEN). 

= 0 : option off 

= 1 : dispersion table i is sent to the print/plot pro- 
cessor, where table i is defined in Figure 6. 
These data are generated in the grid module and 
include modes MÖDEl through M{)DEN. 

= 0 : option off 

■ 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. 

= 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 M0DE1 through M0DEN are 
printed. 

o 

16 
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i Table PP   id 

1 dX/dK DL/DK 

2 If   (obs depth)  [eigenfunction] W(0BS) 

3 d\!(/dz   (obs depth) DW/DZ(^BS) 

4 dili/dz   (body depth) DW/DZ(Bto) 

5 1^   [wake  integral] TWAKE 

6 ib   (super bottom)   -   i   (super  top) TSUPR 

7 x [=i/c2] LAMBDA 

8 d2X/dK2 D2L/DK2 

9 -y/x -Y/X 

0 

Figure  6.     Dispersion Table Display 

17 
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o 
4.3    Source Data 

This section describes the variables which may be input to the name- 

list set SOURCE.  Units are meters and seconds.  The net disturbance is 

the superposition of all selected sources. 

I BODY 

ISUPR 

IWAKE 

IPB0DY 

= 0 

= 1 

= 2 

= 0 

= 1 

= 2 

0 

1 

0 

1 

option off 

Rankine body is simulated.  Required inputs are 
BIDDER, BÖDSPD,BtobiA5B(ÖDLEN 

Required inputs are dipole body is simulated, 

B«toDEP,B0DSPD,B«toDIA 

option off 

a superstructure with ellipsoidal  cross  section 
is  simulated.     Required  inputs  are  B0DDEP,E0DSPD, 
SUPTC)P,SUPB(ZlT,SUPMID,SUPDIA,SUPLEN 

a superstructure with circular cross  section is 
simulated.     Required  inputs  are  BÖDDEPjBÖDS^D, 
SUPT0P,SUPB(OT,SUPMID,SUPDIA 

option off 

a wake is simulated.  Required inputs are 
B0DDEP,BdDSPD,CWAKR,CWAKX,RESLVS,CWAKM,B0DDIA 

option off 

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

IPSUPR     = 0 : 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. 

BIDDER depth of the body centerline (input positive) 

B0DSPD body speed 

BfÖDDIA body diameter 

BIÖDLEN body length 

O 

o 
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i 1 
SUPTÖP 

SUPB0T 

suryio 

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 superscructure 
line source (positive up) 

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

maximum transverse dimension of superstructure 

superstructure length 

sizing coefficient for wake radius. a = C ? F^ 
w   r 2 

where a^ = wake radius, C = CWAKR, D = body diameter, 

F = Froude number = —— with U = body speed, 
ND 

N = local average Brunt-Vaisala frequency 

coefficient for computing start of wake collapse, 

x = C DF where x  is x coordinate of start of wake 
W       A w 

collapse, C = CWAKX and D and F are as above. 

wake mixing fraction = e 

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 exceeds; rr/RESLVS. 
RESLVS=5 may be used as a rule of thumb. 

1 

19 
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4.4 Grid Data 

This section describes the variables which may be input to the 

natnelist set GRID.  Units are meters and seconds. 

1.  Grid Variable 

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

IVAR Variable Name 

1 u X-VELOCITY   (U) 

2 V Y-VELOCITY   (V) 

3 6x X-DISPLACE   (DELTA-X) 

4 6 
y 

Y-DISPLACE   (DELTA-Y) 

5 
z Z-DISPLACE   (DELTA-Z) 

6 e 
X 

X-STRAIN   (EPSILÖN-X) 

7 e 
y 

Y-STRAIN   (EPSIL0N-Y) 

8 
'xy SHEAR STRN   (GAMMAXY) 

9 rr DILATATION   (SIGMA) 

10 w Z-VELOCITY   (W) 

o 

Figure 7.   Grid Variable Selection 

2.  Mode Range 

The output signal will be computed as the superposition cf modes 

MtoEl through MODEN inclusive. Note that 1 <>  M0DE1 * M0DEN < MODES where 

M^DES is the number of modes in the dispersion tables (see the section 

OCE^N DATA).  The range of modes in the grid computation MODEN-MODEl + 1 ^ 40. 

MÖDEl     first mode in grid computation. 

M0DEN     last mode in grid computation. c 
20 
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( 
3.  Near/Far Field Selection 

in the near field option, a fast Kurier transform (FFT) technique 

is used; a potential solution is also available.  In the far field option, 

a stationary pha;e 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 stationary 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. 

O 

L.     Grid Definition 

The signal values are computed and displayed at the points of a two 

dimensional grid.  The coordinates of the grid points are (X., Y., Zk), 

i=l,...,NX; j=l,...,NY; k=l,...,N0BS.  Exactly one of the NX, NY, N^BS 

must equal 1.  If the FFT option is used, NY must be greater than 1. 

If NdBS=l, an X-Y grid is generated; in the language of ehe print/ 

plot processor, the signal is generated as a function of Y with X as the 

parameter.  If NX=1, a Z-Y grid is generated; in the language of the print/ 

plot processor, the signal is generated as a function of Y with Z as the 

parameter.  If NY=1, a Z-X grid is generated; the signal is a function of 

X with Z as the parameter. 

N«)BS number of observation depths (z grid points).  If greater 
than 1, the observation depth (ÖBSDEP is successively set 
to the values in the table of observation depths TAB0BS(i), 
i=l,...,N0BS.  The limit is N^BS < 100.  If N0BS = 1, an 
X-Y'grid is assumed, the observation depth is input to 

OBSDEP and TABLES is igno- d. 

.1 
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OBSD1:? 

TAB<&BS(i) 

D0BS 

^BSMAX 

NX 

XMIN 

DX 

NY 

YMIN 

DY 

observation depth.  Depth is positive and 0 < ^BSDEP - 

ÖCNDEP. 

(used only if N0BF > 1) list of observation depths.  Depths 
are positive and 0 S  TABÜBS(i) i 0CNDEP, i=l,. . . ,N^BS. 
The first depth is input to TAB0BS(1).  If DABS = OBSMAX ■ 0, 
then TABLES (i), i=2 ,. .. ,N(6BS must also be input; otherwise 
the program fills in these entries. 

If non-zero, TABLES (i) ■ TABLES(1) + (i-1) * DgteS, 
i=2,...jN^BS.  Otherwise, it is ignored. 

If D^BS = 0 ^ ÖBSMAX, r\  = (ÖBSMAX - lrtE(ÖES (1) ) / (N0BS-1) 
and TAB0BS(i) = TAB0BS(1) + (i-1) * A, 1-2,... ,NDBS. 
Otherwise it is ignored, 

number of downstream stations (X.) in the grid.  Fcr 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). 

first value of X in the i-id. 

grid increment in the X direction.  Note X =XMIN + (i-l)*DX. 

number of grid points along the cross track ^Y) axis.  If 
the FFT option is used, NY must be a power of 2 and 
1 < NY ^ 256.  If only the potential solution is used, 
1 <: NY ^ 2000,  If the stationary phase opt on is used, 

1 <: NY <: 800, 

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

grid increment in the Y direction.  Note Yj = YMIN + (i-l)*DY. 

o 

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 

YPMAX 

The potential solution will be evaluated only at grid 
points with coordinate X. S XPMAX. 

The potential solution will be evaluated only at grid 
points with coordinate Y. S YPMAX. 

O 
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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. 

MÖCRID      = 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) 
data are sent to the pp processor.  Note that 
the Fourier transform (from y to "H) of the signal 
may be written 

F(T1,x) = Re (f(Tl)ei5x) or F(Tl,x) = i Im(f (T1)ei§X); 

the PSD is computed as IfCT])]2.  A PSD display is 
generated for each source per Figure 8. 

o 

Source PP id 

body 

wake 

super- 
structure 

BPSD 

WPSD 

SPSD 

Figure 8.  PSD Displays 
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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 as 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 a*- which tii9 extrema are attained, 

/ f(p,v) dv and If (p,v) dv. 

There are two plot formats available.  For a "multi-trace plot", the 

oidinate 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 along 

with a preset format.  During the computational phase of a case, DDS's are 

written on files TAPE9 and TAPElO.  The various DDS's which may be written 

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 identifier 

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 namelist 

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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Figure  10.     Example  of a raster plot. 
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( reformatting of a display reduced to namelist form, the problem is to 

identify which DDS on TAPE9 and TAPElO 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 stt is thus composed of two parts: 

1. the twr locators 

2. the remaining namelist variables, which constitute ehe print/plot 

format block (PPFB). 

The two locators are named IDPP and I0CUR. The id of ehe desired DDS is 

entered as Hollerith data into IDPP.  The locator I0CUR is used to differ- 

entiate between DDS's with the same identifier.  Thus 10CUR=2 means the 

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

A PP namelist jet 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. 

I o 
I 

k* 
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Variable Preset Value 

IPRINT 2 

JPL0T 1 

IPLTYP See Figure 12 

ISVM 0 

TITLE See figure 12 

FNAME See figure 12 

FMIN min [f(p,v)] 

FMAX max [f(p,v)] 

FLEN 8. 

FTtoP ±  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. 

I ED IT 0 

i^PP 0 

o 

Figure  11.     Presets  for PPFB Variables 
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The variables  in  the  PP namelist set are defined below. 

IDPP 

IÖCUR 

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 whl-h have I0CUR > 0.  If IJÜCUR = i > 0, 
this PPFB will apply only to the ith DDS which has the  given 
IDPP.  I^CUR = 0 is equivalent to no input.  I^CUR <■ 0 is 
illegal.  If IDPP was not input, I0CUR must not be input 
either. 

IPRINT 

IPL^T 

IPLTYP 

ISYM 

TITLE 

FNAME 

FMIN 

FMAX 

= 0 : no print 

= 1 : print f(p,v) 

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

■ 3 : print 1+2 

= 0 : 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 in the 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, 
|f | max = max ( |FMIN UFMAX I) is the value of f at the end of 
the f axis. 

o 

o 
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V. 
FLEN 

FTtoP 

VNAME 

VMIN 

VMAX 

VLEN 

PNrtME 

PMIN 

PMAX 

FLEN 

IEDIT 

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 FT0DP = 0; otherwise the program uses FT0DP to compute 

FLEN. 

(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, 

FLEN 

where N is the number of parameter values in the DDS and A,p 
is the parameter range 
it is ignored. 

^P max ' Pmin) 
in the DDS.  If FT^DP = 0, 

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. 

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. 

maximum 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. 

length in inches of the v axis. 

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. 

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

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

length in inches of the p axis for a raster plot (multi-trace 

plots do not have a p axis). 

Ordinarily, all DDS's on TAPE9 and TAPElO are displayed, except 
those for which a PPFB was input with IPRINT = IPLÖT = 0. 
However, if IEDIT = 1 in anjr 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 option- 

al 
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N0PP Ordinarily, the DDS's generated during the computational 
phase of a case are displayed at the end of that case. 
The files TAPE9 and TAPElO are then rewound and display 
data generated in the next case overwrites the old data. 
Howeve:, if NÖPP = 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 N^PP = 1 will be replaced with N0PP = 0 
to display the accumulated data.  The advantage in accumu- 
lating data is that TAPE9 and TAPElO can be saved and a 
subsequent run made to reformat the displays.  The disad 
vantage is that TAPE9 can become quite large. 

O 

o 
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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 

(e ) 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.  Prcessed ocean data on TAPE2 are saved at the end of the 

run.  PP data (TAPE9, TAPElO) for the last case are also saved at the end of 

the run. 

For the second run, files TAPE9 and TAPElO 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 In the i^rst run 

to extend the grid beyond the point at which aliasing occurs in the FFT 

solution. 

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 

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

a wake model.  The third data set (introduced by *0,S2) defines the ocean 

and the dispersion tables. 

The P which precedes each namelist name (e.g., P$SjkJRCE) activates a 

special TRW modification to NAMELIST which causes the card images to be 

printed as they are read. 

It should also 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 TAPE9 and TAPElO (display data for the second casp nf 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 S0UPCE data are the result of three different reads, 

each data set being superimposed on the previous data. 

The GRID data specify  an x-y grid (Nt)BS=l) at the surface (OBSDEP=0) . 

The grid variable to be computed is y-strain, e  (IVAR=7).  Since ISPHAS=0j 

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 8^ x 11 paper.  The function 

scaling has been increased by a factor of 5 (FT&)P=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 11 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 TAPElO, 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. 

!<" 13 desired to re-plot the y-velocity display, cutting it off at X = 12500, 

but otherwise keeping the same scaling. 

The data deck is listed below. 

INP.O 
PtOCEAN     NQDISP=U 
INP,G 
PIGR1D     NOGRID=ll 
INP.P 
P$PP  IOPP=*HCUTSt IEDIT=1, PMIN=0, PM4X=12500, ?LEN=5, 
VLEN=5, FT0DP='J., FLEN=.^, IPRINT=0$ 

RUN 
END 

The entries  NtolSP =  1 and N{)GRID =  1  cause  the program to bypass 

the dispersion  table and grid modules  and directly enter  the  print/plot 

processor. 

o 

o 
The entry IDPP = 4HCUTS indicates that this PP data set applies to 

the grid display (if there were more than one grid display, I^CUR 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 CUTS 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 IPRJ.NT = 0 and IPL^T = 0. 

T.ie variables PMIN and PMAX specify the range of the parameter X to 

be displayed.  The lengths of the X and Y axes are se'. to 5 and 6 inches, 

respectively.  Setting FT0DP ■ 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 = 0 turns off all printing for this display. 

o 
38 
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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.  In 

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. 

INPtd 
P»CCE 
LIB,S 
LIBtS 
INP,S 
PtSOU 
INP.G 
P$GU 

YMI 
INP.P 
P$PP 

FMA 
RUN 
END 

AN     LloSfMl»    IPÄ60G»!* 
t   1 

kCt      HGCÜEP = 45,    eUDSPlJ=2$ 

D     URSüEP = ü,   NOBS-l,    DX=200,   XMH = l2oCC,   NX=of   DY = 13,   NV«255i 
N=13,   MCC£1 = 1,    MCDEM=9,    IVAR = 2,    ISPHftS^U 

II)PP=4HCürS,    PMIN=10000,    P^AX = l300C,    PLEN = <.,    VMIN=0»   VLfcN=6 
X=1.25Jb-35c-3,    FMI\| = -1.253'-J5tE-3,    FT3DP = C,   hLtN = -.4i O 

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^oo . 

o 
(-.2 
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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 values, 

of X at tic marks on the old plo*; 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 

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 Y^O, 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. Control 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. 

• 

i 

o 

4. 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. 
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C 
c 

c 
c 
c 

c 

c 

c 

c 

c 

c 

c 

c 

c 
c 

PROGRAM   SCEK(TAPE1-100*,    TAPE2t    TAPE3.   TAPE4 
1, lNPUT=1004tTAPE5=IvJPUT,    OUTPUT , TAP£6 = 0UTP UT 
2t TAPt7=i04t   rAPES«l004 
3, TAPE9,   TAPE10=100^,    TAPE50=10^) 

FOR   FILE  USAGE,   SEE   RUJTI^E    INKUNl 

COMMON   /CONTRL/    ICASE,    1C<F.G(20),    JDIS?,   JFFT,    JPDT 
1, NQDISP,   NOGRID 

EüUrVALENCE   ( MODS EA, IC< FL G(l ) ),    ( MQDDBS, ICKFLG ( 2 ) ) 
1, (MODBOD, ICKFLGO) ),    ( MCJDWAK , ICK FLG ( 4 ) ) ,    ( MOuSUP , I C KF LG (3 ) ) 

COMMON   /GRID/   OBSUEP,    NOBS,    DObb,    ObSMAX,    TAbJBSUOO),   I THORS 
1, X,    CX,   XMIN,    NX,     ITHX,    Y,    DY,    YMH,   MY,    ITHY,    MOJE1,   MODEN 
2, IVAR,    1PROT,    IPPDTlsn,    XPMAX,    YPMAX,    IPPPSD,    IPREDG 
3, ISPHAS 

o 

10 

20 
TABLES 
DTCON 

IF   NtCtSSARY 

INITIALIZE   CASE   NUMBER 
ICASu   =   0 
CALL   VIMER(O) 
READ   INPUT   FCR   NEXT    CASE 
CALL   INCON 
INITIALIZE  THE   CASE 
CALL   CASEl 
ITHOBS   =    1 
GENERATE   NEW   DISPERSION 
IF    (JDISP   .NE.   0)      CALL 
SKIP   IF   NO   GRID 
IF    (NQGRIC   .NE.   0)      GO   TO   30 
STATIONARY   PHASE   SPLUTIDN   CONTROL 
IF    (ISPHAS    .NE.   0)      CALL   SPCON 
FOURIER   TRANSFORM   AND   PDTENT IAL    SOLUT10M 
IF    (JFFT+JPOT    .NE.   0)      CALL    FTCO\ 
SKIP   IF   ALL   OHSERVATIOM   DEPTHS   HAVE   BLEM   DONc 
IF   (ITHOBS   .GE.   NOBS)      GO   TD   30 
NEXT   OBS   DEPTH 
ITHOBS   =    ITHC6S   +1 
CBSDF?   =   TABOBSIITHOBS) 
RESfcT   CHECKLIST   FLAGS   INDICATING  ONuY   D3S  DEPTH   HAS   CHANGED 

CONT^UL o 

MODSEA 
MODBGO 
MODWAK 
MODSUP 
MODOBS 
GO TO 

G 
0 
0 
Ü 
1 

20 

PRINT/PLOT CONTROL 
30 CALL PPCON 

GO TÜ 10 
END 
SUBROUTINE B0DY1 

c 
c 

c 

c 
c 
c 

CO^PUTE   BODY   SOURCE   PAR AMETERS—STRENGTH  AND   1/2   SEPARATION 

COMMON   /BODY/    IBUDY,    IPBODY,    BODDEP,   BDDDIA,   BODLLN,   BODSPD 
ll             RBSEP2,   RBSTR,   RBLIM 

COMMON  /CCNST/   JDK,   JDMODE,   JDTCL,   ?l.   NULL,   JDCKL,   JDMFT 
ll             JDCKSV,   JDMSP,   JDEDGE O 

TEST   BODY   MODEL 
IF   (IBODY   .NE.   1      .AND.      IPBODY   .NE.   1)      GO   TJ   50 
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o 
C 

c 

c 

c 

c 

c 

c 
c 

RANKINE   BODY 
802   »   RCCCIA/2. 
SQBD2   =   bü2«»2 
BL2   =   BCDLEN/2. 
SQBL2   =   BL2«*2 
INITIAL  GUESS   FOR  SQUARE  OF   (SOURCE   SEPARATI0W )/2 
SQA  =   0. 
ITfcRATE   FOR   SUA 
DO  20      I=lf20 
CLOSQA  =   SCA 
SOA  =   S0BL2   -   HD2   •(SOBL2»(SQA+S0B02))••.25 

20   IF   (ABb(SGA-OLDSOA)/S0BL2   .LE.    I.E-iO)      3U   TO   -VO 
WRITE(6t3ü)   SGA.OLOSQA 

30   F0RMATU1H   NO' CONV ERGENCE   ON   BODY   SOURCE   SEPARATION 12E21.13) 
CALL   CRRXIT 
1/2   SOURCE  TO   SINK   SEPA^ATIDN 

^0   RBSEPI   =   SQRT(SQA) 
SOURCE   STRENGTH   (VOLUME/TIME) 
RBSTR   =   PI»BODSPD»SQBD2»S0RT(S0A+SQaD2)   /KBSEP2 

50   IF    (IBODY   .NE.   2      .AND.      IPBODY    .NE.   2)      GO   TO   60 
DIPCLE   BODY.      RBLIM=LIM(RBSEP2»RBSTR)   AS   RBSEP2   GOES   TO   0 
RBLIM   =   PI*B0DSPD»BQDDIA»»3   /8. 

60   RETURN 
END 
SUBROUTINE CAbEl 
CNCE PER CASE IN IT I AL U AT IQvj 

COMMON /BODY/ IBODY, IPBODY, BODDEP, BDDDIA, BUDLEN, BOOSPD 
1,     RBSEP2, RBSTR, RBLIM 

COMMON /CGNTRL/ ICASE, IC<FLG(20), JDIS?, JFFT, JP3T 
I,     NODISP, NOGRIC 
EQUIVALENCE (MODSEA,IC<FLG(1)), (MOÜOBS,ICKFLG(2»> 

1,     (MODBOD, ICKFLG(3) ), (MODWAK,ICKFLG(4))t (MODSUP,I:KFLG(?)) 

C 

C 

C 
c 
c 

c 

c 

c 

c 

c 

c 

COMMON /GRID/ OBSDEP, NOBS, DOBS, OBSMAX, TABOBS(IOO), 1TH0BS 
1, X, CX, XMIN, NX, ITHX, Y, DY, YMIN, NY, ITHY, M0DE1, MODEN 
2, IVAR, IPRDT, IPPDT(9), XPMAX, YPMAX, IPPPSD, IPREDG 
3, ISPHAS 

COMMON  /SUPER/    ISUPR,   SJPTOP,   SUPBOT,    IPSUPR,    SUSTR,   SUSEP2 
1, SUPMID,   SULIM,   SJPDIA,    SUPLEN 

COMMON   /WAKE/    IMAKE,   C-JAKK,    CWAKX,    XWA<E,   WAK><AD,    XMNOM 
It RESLVS,   CWAKM 

SET   JDISP—  0=N0   DISP   REQUIRED,    l=RECüMPUTE   DISP   TABLE 
JOISP  =   0 
INPUT   FLAG  TO   BYPASS   DISP   TAB   OVER IDES  ALL   ELbc 
IF   (NODISP   .NE.   0)      G3   TO   10 
SKIP   IF   NO   FFT   OR   STATIONARY   PHASE 
IF   (IBODY+IWAKE+ISUPR   .EQ.   0)      GO   TO   10 
RECOMPUTE   IF   OCEAN  WAS   CHANGED 
IF   (MODSEA   .Nt.   0»     JDISP   =   1 
...IF   OBSERVATION   DEPTH  WAS   CHANGED 
IF   (NOBS   .GT.   I)      MODOBS   =   1 
IF   (MODOBS   .NE.   0)     JDISP   =   1 
...IF   BODY   PARAMETERS   WERE   CHANGED   AND   äODY   IS   DN 
IF    (MODBOD   .NE.   0      .AND.      IBODY   .NE.   0)      JDISP   =   1 
...IF   WAKE   PARAMETERS   WERE   CHANGED   AND  WAKE   IS   ON 
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C 

c 

c 

c 

c 
c 

c 
c 

c 

c 

c 

c 

c 

IF    IMODMAK   ,NE.   0      .AMD.      IWAKC   ,NE.   0)      JDISP   =   1 
...IF   SUPCRSTRJCTJKE   PA^A^ETERS   WERL   C:^^^1GED   \H1    SUPR    IS   ON 
IF    (MODSUP   .NE.   0      .AMD.       ISUPR    .NE.    C)      JUISP    =   1 

10 

200 

210 

220 

C 
C 

C 
c 
c 

c 
c 

JFFT   =   0 
JPOT   =0 • 
INPUT   FLAG   TO   bYPASb   GRID   CCWPUTATIDN 
IF    (NÜGR1C   .Nfc.   0)      -Va   TO   220 
JUMP   IF   USING   STATIGNAKV   PHASE 
IF    (ISPHAb    .Nt.   0)      GD    TO    2L0 
USING   FFT    (AND/OR   POTENTIAL) 
SET    JFFT--   0»N0   FFT,    1=JSING   FFT 
IF    IIHOOY + ISUPR+IWAKE   .Mfc.   0)      JFFT   = 
SET   JPOT—   0 = N0   PUTtrNiTIAL, 
IF    (IPHODY+IPbUPR    .NE.    0) 
IF    (NX    .1 E.    1      .ÜK.      MDBS 
MRITEI6»210)   NX,NOaS 
FORMAT (39H   ERROR—OOTH   MX 
CALL   ERRXIT 

o 
ÜVERIOES   ALL   ELSE 

i=POTENTKL 
JPOT   =    1 
LE.    1)      GJ   TD 220 

AMÜ   M03S   GRtATE.^    TH^N   i.?Il()) 

AT   CDMSTANl 
30   TD   ^60 

SKIP   IF   X-Y   SCAN 
IF    (NUBS    .LE.    1) 
PRESET    INTERNAL    INCREMENT 
DEL   =   DCRS 
IF    IT   WAS    INPUT,   JSt 
IF    (DEL   .NE.   0.)      GO 
IF   MAX   DEPTH   IS   ALSO 
IF    (CHSMAX    .EC.   0.) 

IM   OBS   DEPTHS 

LIST   OF   DEPTHS IT   TO   CONSTRUCT 
TD   230 
ZERO, LIST WAS INPUT DIKtCTLY 
G3 TD 2 50 

COMPUTE   INCREMENT   FROM    INPUT   MAX,    MIM   AMD   NUMBER   OF    POINTS 
DEL   =    (UBSMAX-TABOBSd ) )   /   FLO AT ( NOi S-1) 
CONSTRUCT    EQUAL    INCREMENT    TABLE 

230   DO   2*0      I = ?.,NGBS 
2<t0   TABC6SII)    ■   TABUBS(I-l)    +   DEL 
250   CBSDEP   =    IABOBS(1) 
260   CONTINUE 

RETURN 
END 
SUBROUTINE   ENDRJN 
END   OF   RUN   PKUCEDJKt 

COMNON   /.'RJP'.J/    IPLTUM,    XAO^G,    YAORG,   XPORG,   YPORG 

SKIP   IF   NC   PLUTING   FAS    BEEN   COME 
IF   (IPLTON   ,EQ.   0)      GO   TO   1Ü 
WRAP   UP   PLOTS 
CALL   PLOT(0.,   0.,    999) 

10   CONTINUE 
CALL   EXIT 
END 
SUBROUTINE   FRkXIT 
ERROR   EXIT    PRCCECJRE 
CALL   ENDRUN 
END 
SUBROUTINE   SET ID( ID, IT, PN, VM,FN ) 
PRESET    PP   ID   BLOCK 

COMMON   /PPCOM/ 
1 LENPP,    PNAME,    PMIN,    P^ÄX,   PLEN,    VNAME ,   VMIN,    VMAX 
2, VI.EN,    FNAME(2),    F^IM,    ;-MAX,    FLENi    FTODP,    TITLE(2) 
3, IGCUR,    IPLTYP,    IPL01,    IPRINT,    lEDIT,   NP,    IVLIST,   NOPP 
4, IÜPP,   NVi    ISYM 
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r # 
c 
c 

c 

c 

c 

c 
c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 
c 

E, ENDPP,   IBLOKSd» 
DIMENSION   FN(2) 
DATA   BIG/1.L30/ 

JUMP   IF   PREVIOUS   OUTPJI   SET    IS   FINISHED 
IF   HUPP   .EQ.   IH   )      GO   TO   20 
A   PP   btT   IS   STILL    IN   P OCR ES S--OONT   STA^T   ANOTHER 
WRITE(6,IÜ)    IDPP.ID 

10   FORMAT(35H   FILE   CONFLICT   DUE   TO   PROiRA^   ERROR,Al 0,3X,A10) 
CALL   ERRX1T 
PLOT   ID 

20   IDPP  =    ID 

PLOT   TYPE--  0=RASTER,    1=MULT I-TRACE 
IPLTYP   =    IT 
PARAMETER,   VARIABLE   AMD   FUNCTION   NA-IES 
PNAME = PN 
VNAME = VN 
FNAMEJ1) = FN( 1) 
FNAME(^) = FN(2) 

PARAMETER, VARIABLE AND FUNCTION MAXIMA AND MINIMA 
PMAX = -BIG 
VMAX = -BIG 
FMAX = -BIG 
PMIN = BIG 
VMIN = BIG 
FMIN = BIG 

PARAMETER, VARIABLE AND FUNCTION AXIS LENGTHS 
PLEN = 10. 
VLEN = 10. 
IF    (IPLTYP   .EQ.   ü)      VLEM   =   8. 
FLEN  =   8. 

TITLEtl)   =   IH 
TITLEJ2)   =   IH 
CCCURANCE   NUMBER   IS   IGNORED 
IOCUR   =   0 
IPLCT—  0=UFF,    1=PL0T 
I PLOT   =   1 

IPRINT—   0=OFF,   1=PRINT   ALL,    2 = SUMMARY,   3 = 1 + 2 
IPRINT   =   2 
EDIT FLAG IS IGNHREC 
IE0IT = 0 
SUPPRESS PP IS IGNORED 
NOPP = 0 

ISYM—   0=N0   SYMBOLS,    l = LABEL   TRACES   ON   A   MULTI-TRACE   PLOT 
ISYM   =   0 

FOR   RASTER,   COMPUTE   FLEN  FROM   FLEN=FT0DP»PLEN/<NP-1) 
FTODP   =1. 
NUMBER   OF   PARAMETER   VALUES 
NP   =   0 
«MAX)    LENGTH   CF   VARIABLE   LIST 
NV   =   0 
IVLIST—   1=EQUAL   INC,   2 = FIXED,    3=VARIABLE 
IVLIST = 1 
RETURN 
END 
SUBROUTINE SUPR1 

COMPUTE SUPERSTRUCTURE SOURCE PARAMEi E^S—STRENGTH AND 1/2 SEP 

COMMON /BODY/ IBODY, IPPÜOY, BOÜOEP, BDDDIA, ÖUDLEN, BÜDSPD 
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1. RßStP2,    RBSTK,    ^BLIM 

C 
c 
c 

c 

c 

c 

c 

c 

c 
c 
c 
c 
c 

c 

c 

CONHON   /CCNST/    JDK,   JDMODE,    JDTCL,    PI,   NULL,   JDCKL,    JDMFT 
1, JDCKSV,    JDMSP,    JOEDGE 

COMMON   /SUPiEK/    ISIJP«,    SJPTOP,    SUPBOT,    1PSUPR,    SUSTR,    SUSEP2 
1, SUPMÜ,   SULIM,   SJPCIA,    SUPLEN 

TEST   SUPERSTRUCTURE  MODEL 
IF    (ISUPR   ,NE.   1      .AND.      1PSUPR   .NE.    1)      GO   TJ   5C 
CVAL   CRCSb.   SECTION 
C2   =   SJPDIA/2. 
RL: = SUPLEN/:. 
SUL2   -    KL2««2 
PI2   =   PI/2. 
INITIAL   GUESS    FOR   SÜSE?2   (SJStP2   IS   1/2   SUUK^t    i>EP4RATlüN) 
SIJSEP2   =   RLZ   -   SUPDIA/(2.»PI ) 
ITERATE TC FIND SUSEP2 
DO 20  1=1,20 
CLDSEP   =   SUSEP2 
SUSEP2   =   SORTISQL:   -   SJSEP2»D2/(PI2-ATA^(D2/SUScP2))) 

20   IF    (ABS(SUSEP2-OLDSEP)/RL2   .LE.   1.E-1G)      GO   Tu   ^0 
WRITE(6,30)   SUSEP2,GLDSEP 

30   FORMATUlh   WC   CONVERGENCE   OM    SUP^      TURSc    SEPA^ A TIOM ,2E 21.1? ) 
CALL   tRRXIT 
SOURCE   STRENGTH   ( VU!.UME/T IME/L ENGTH ) 

^0   SUSTR   =   PI»BÜUSPDMSQL2/SUSEP2-SUSEP2) 

50   IF    (ISUPR   .NE.   2      .AND.      IPSUPR    .NE.    2)      GO   TU   60 
CIRCULAR   SECTION.      SULIM=LIM(SUSTR«SUSEP2)    AS   SUSEP2   GOES   TO   0 
SULIM   =   PI»BOüSPD*( SUPDIA/2, )«»2 

60   RETURN 
END 
SUBROUTINE   T IMER( ID) 
COLLECT    AND   PRINT   TIMING   INFORMATION!   FOR   SELECTED    SUBROUTINES 
DIMENSION   T IMESI 20),   ^AMES(20),    TSTIT(20) 
DATA   TCASE/-1./ 
DATA   TIMES/20»0./ 
DATA   NAMES/5HINC0N,    5HDTC0N,    6HDTEVAL ,   6HÜTE\/EC»    6HDTDER2 

1, 6HDTWAKE,    SHFTCO^J,    6HFTDTAB,    6HFT3ENC,    oHFTNEWX,    5HFTFFT 
2, oHFTPOT,   5HPPC0N,    5HSPC0N,    6HSPDTAB,    6HSPWFAM,    6HSP1PNT 
3, 3»l»l   / 

lABS(ID)    IS   INDEX   NUMBER  OF   ROUTINE   BEIMG   TIMED 
ID   .GT.   0   =   START   OF   RDJTINt,     ID   .LI.    0   =   END   UF   RDUTINE 
ID   .EQ.   0   =   STA:<T   OF   NE»/   CASE 

I   =   IABS(ID) 
RETURN   IF    ILLEGAL    INDEX   VALJE 
IF    (I    .GT.   20)      RETURN 
IF    (ID)      20,30,10 

10   CALL   SECOND(TSTRT(I)) 
RETURN 

20   CALL   SECONDlTcND) 
TIMESm   =   TIMES(I)   +   T END-T STRTI I ) 
RETURN 

30   CALL   SECUNDIT) 
SKIP   IF   START   OF   1ST   CASE 

u 

I 

o r 

o 

76 

M 



■pnr-ap wmmmmmmmim^mm^^ wmm mmmm 
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o 

C 
C 

c 
c 
c 

c 

c 

c 

c 

c 
c 

c 
c 
c 

c 

c 

- 

)      GO   TO   80 

50 

so 
70 
ao 

iH   CASE,F15.3) 

)      WRITE(6,6C)   NIAMjS(I),TIMESJn 

IF    (TCASt   .LT.   0 
TCASt   =   T-TCASE 
WRITe(6,50)   TCASE 
FORMAT(9H1CP   T IMES/ 
DO   70      1=1,20 
IF    (NAMES(I)    .NE.    IH 
FURMATdH   ,A10,F9.i) 
TIMES(I I   =   0. 
TCASE   =   T 
RETURN 
fcNü 
SUBROUTINE   WRT DAT ( LOCI, L0C2, FL I ST , HC ,P VAL) 
WRITE   FP   CATA   RECGRC   ASSU^IMG    IVLIST    .ME.    3 FIND   MIN   AN:   MAX 

COMMON   /FILES/   NTILIB,    MTOLIB, 
It NTDTAB,   NTEVEC,    NTTEMP 

NTPütF,   MTPID,   UTPDAT,   NTPLOT 

CÜHMON   /PHCCM/ 
1 LENPP,    PNAMEi    P^IM,    P^AX,    PLtM,    VMAME,    VMIN,    VMAX 
2, VLEN,    FNAME(2)f    FMIN,    FMAXt    FLEN,    FTODP,    TITLE(2) 
3, ICCUR,    IPLTYP,    IPLOT,    IPRINT,    ItDIT,   NP,   IVLIST,   NOPP 
4, IDPP,   NVi    ISYM 
E, ENOPPf    IRLOKSI1) 

DIMENSIGN   FLIÖT(1) 

BUMP   NUMBER   OF   PARAMETER   VALUES 

NP   =   NP*1 
ADDRESS   OF   loT    ENTRY    IM    FL IST 
II   =   (LCCl-DMNC   +   1 
ADDRESS   OF   LAST   ENTRY    IM   FLIST 
LAST   =    (L0C2-i.)«INC   +   1 
WRITE   PP   CATA   RECURC   ( ASSJME    IVLIST    .NE.    3) 
WRITE(NTPDAT)    PVAL?LOC1,LÜC2,J FLI ST( I ), I= 11,LA ST,'NC) 
FIND   MAX   AND   MIN 
DG   10      1=11,LAST,INC 
IF    (FMAX    .LT.    FLlSTIin      FMAX    =   FLISTdl 

10   IF    (FMIN   .GT.    FLIST(I))      FMIN   =   FLIST(I) 
IF    (PMAX    .LT.   P^/AL)      P ^ AX    =   PVAL 
IF    (PMIN   .GT.   PV-'L)      PM1N   =   PVAL 
RETURN 
END 
SUBROUTINE   WRFD3(NWORDS,VL IST,FL 1ST,IN:,PVAL) 
WRITE   PP   DATA   RFCORD   ASSUMIMG    IVLIST = 3        FIND   MIN   AND   MAX 

I 

I 

COMMON   /FILES/   NTILIB,    MTULIB, 
1, NTDTA8,    NIC'.'EC,    MTTEMP 

NTPDLF,   MTPID,    NTPU^T,    NTPLOT 

COffON   /PPCCM/ 
1 LENPP,   PNAMt,    PMIN,    PMAX,   PLtM,    VMAME,    VMIN,    VMAX 
2, VLEN,    FNAME(2),    Fvin,    FMAX,    FLEN,    FTODP,    TITLE(2) 
3. ICCUR,    1PLTYP,    IPLOT,    IPRINT,    1EDIT,   NP,    IVLIST,   NOPP 
*t ICPP,   NV,    ISYM 
E, ENDPP,    IBLOKS(l) 

DIMENSION   VLISTI 1),    FLISTIl) 

BUPP   NUMBER   OF   PARAMETER   VALUES 
NP  =   NP+l 
ADDRESS OF LAST ENTRY IN VLIST, FLIST 
LAST = (NW0RCS-1)«INC * 1 
WRITE PP CATA RECORD (ASSUME IVLIST-3) 
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c 
c 

WRITE ( NT PÜ AT)    PVAL.NWD^DS, I VL I ST( I ), FL I ST« 1» , I =1 , LAST , 1 NO 
FIND  MAX   AND   MIN 
DO 
Ih 
IF 
IF 
IF 
IF 
IF 

10      I=l,LAbT,INC 
) I) 

I) ) 
I) ) 
I ) ) 

PMAX 

(FMAX    .LT. FLIbTI 
(FMIN   .GT. FLISTC 
IVMAX   .LT. VLIbTI 
IVMIN   .GT. VLIbK 
(PMAX    .LT. PVAL) 
(PMIN   .GT. PVAL) 

RETURN 
END 
SUBRDUTINt   WKTID(N,VLIST, INL ) 
WHITE   DUT   THE ID   RECORD!S)   FUR 

FMAX = FLIST( I ) 
FM1M = FLIiTlI) 
VMAX = VLISTI 1) 
y/MIN = VLIbTI 1) 

=   PVAL 
o^ IN    =   PVAL 

G 

CURRENT   PP   SET 

COMMUN   /FILES/   NTILIR,    \JTULIB,    NTPULF,   NJTPID, 

1, NTÜTAB,    NTEVEC,    MTTEMP 
NTP04T,    MTPLÜT 

C 
C 
C 

C 

c 

c 

c 

c 

c 

c 
c 

COWON  /PP* CM/ 
1 LENPP,   PNAMe,   PMIM,   PIAX,   PLENi   VMÄME, 
2, VLENi   FNAME(2),    FMIN,   FMAX,   FLEN,   FTOÜr, 
3, IOCUR,    IPLTYP,    IPLDT,    IPRINT,    IEDIT,   NP, 
<t, ICPP,    NV,    1SYM 
E, ENCPP,    IBLQKSi 1) 

DIMENSIUN   IDHLCK(l),    ÜJMMY(l),    VLISTIi) 
EQUIVALENCE   « UUMMY.LEMPP ), I IDOLUK,DUMMY!2)) 

VMINi    VMAX 
»-    TITLH2) 

I VLI ST,   NCIPP 

ID   ÖLüCK 
:NUPP )   -   L;3CF(LENPP ' 
ENTRIES    IN   VARIABLE   L 1ST 

10 

20 

SET   LENGTH   CF 
LENPP   =   LOCFI. 
SET   NUMBER   OF 
NV   =   N 
SKIP   IF   VARIABLE   LIST(S)   PREVIOUSLY   DtFINEO 
IF   (IVLIST   .NE.   2)      GD   TO   20 
VLIST    IS    IN   CALLING   SEO.        FIND  MAX   AND   MIN 
LIM =   (NV-UMNC   ♦   1 
DO  10      I=i,LIM,INC 
IF   (VMAX    .LT.   VLIST(I))      VMAX   =   VLIST(I) 
IF   (VMIN   .GT.   V'LISTID)      VMIN   =   VLIST(I) 
WRITE   IC   KECORO 
WRITE!NT PID)   LENPP,( IDBLÜK(I ), I =1,LLNPP) 

O 

IF   (IVLIST    .tQ.   2)      WRITE(NTPID)    ( VLI ST« I ) , I =1,LIM, I NC ) 
FLAG   ROUTINE   S ET ID   THAT   THIS   PP   SET   HAS   BEEN   COMPLETED 
IDPP  =   IH 
RETURN 
END 
SUBROUTINE   OTCON 
DISPERSION   TABLE   CONTROL 

COMMON   /HCDY/    IBOOY,    IPBODY,    BODDEP,    B0DD1A,   BUOLEN,   BOOSPD 
1, RBSEP2,    RBSTR,    RBLIM 

COMMON   /FILES/   NTILIB,    NTOLIB,    NTPDEF,   MTPID,   NTPDAT,   NTPLOT 
1, NTDTAB,   NTEVEC,    NTTEMP 

COMMON  /GRID/   OBSDEP,    MOBS,   DOBS.   OBSMAX,   TAbUBS(lOO),   ITHÜBS 
1, X,    UX,   XMIN,   NX,     ITHXv    Y,   DY,   YMIN,   NY,    1THY,   M0UE1,   MODEN 
2, IVAR,    IPRDT,    IPCDTf9h    XPMAX,    YPMAX,    IPPPSÜ,    IPREDG 
3, ISPHAS 

COMMON   /OCEAN/   LlBSEAi    lOUES,   NK,    TABK(IOO),   NZTt   9KRAT,   OTDEP 
1, TDEPMX,   TDFPUOO),   NFLAG,    SOBVl^iOO),   ÜCiMÜEP,   RKMAX 
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SUN(^00>,    NKT,    IPPVFC 

C 

C 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

c 
c 

c 

c 

c 

I   /PPCGM/ 

LENPP,    PNÄM.:f    PMIN,    P^AX,    PLEN,    VNAMt!,    VMIN,    VMAX 
VLEN»    FNAME(2),    FMIM,    FMAX,    FLEiN,    FTHOP,    TITLf(2) 
lüCUR,    iPLTVP,    IPI.ÜT,    IP^HT,    I-fDIT,   HP,   1VLIST,   NOPP 
IUPP,    NV,    1SYM 
iNDPP,    IBLÜKS(1) 

CO^ON   /SUPtR/    ISJPW,    SJPTOP,    SUPBDTi    1?SUPR,    SUSH ,    ^USEP 
1. SUPMIU,   SULIM,    SJPDIA,    SUPLEN 

CÜMMDN   /wAKt/    IWAKE,    CWAK^i,   CWAKX,    XWAKE ,   WAK^AJ,   X^NCM 
1» RLSLVSi    CWAKM 

CGMfON 
1 
2, 
3, 

E. 

COUPON // RK| ilHK, ZT 
If     ZTN, ITQP, IBOT, 
2, BOT 11 BUT 2, BOT 3 
3, NT RUTt Z, ZS, TE 
4, TDPLBS<dO>,    TOPS 
5, TDLüK2(yO),    eVEC 
6, TRIMTKOO, i),   S 
7, UU(*.00),   C'JrJC'fOO 
8, EV3PST(HO), PSIN 

••«••SUMMARY OF APPROA 
EACH ENTRY TG DT CUN GE 
CN FILE NTDTAB. FOR E 
* RECURD CCNTAINI^G K, 
TüPSRC(M) »TWKM), TSUPT 
MODE NUMBER.    THtbE AR 
PSKOßS UEPTH), D(PSn 
PARTIAL WAKE SOURCE TE 
D2(LAMBOA)/DK2 »JHERE P 
CN THE FIRST CASE, 1 HE 
GENERATED AC'D SA'/ED DJ 
THE INPUT PRCCESSUR EX 
WHAT HAS BEEN CHANGED 
MOD» INDICATING WHICH 
MINIMIZE REDUNDANT COM 
CDMPLE1 E   SET   OF   EIGENV 

(400),    L 
SG<,    TO 

»    B3T4, 
VAL( 4G0! 
RCI30), 
(400,80) 
D(400), 
),   ()MtG( 
21(80) 
CH»»»*• 
DERATES 
ACH   VALU 
T tVAL(M) 
M), TSUP 
fc   EIGLNV 
/UZ(0BS 
RM?   PSK 
SI=tIGEN 

EIGEMVA 
RING   A   P 
AMINES   T 
AMD   SETS 
DF   THE   D 
PJTATIQN 
ECTOkS   A 

WAVEC,    NZT1,   NZT^;,    ZT1D 
PI,    T3P^,    TUP3,    TUPH,    TQP7,    TOPä 
B0T7,    BÜT8,    lE^^,   Oi:(400) 
•    TnLÜK(80),    TP3BS(eO) 
TWIOÜ),    TPSUPi(oO),    TPSUPR(80) 
,    TEMP { ADO,t>) ,   JC(400) 
SDL(4G0),    SUL2(4Ü0),   DLI^OO) 
400),    BN0(4CC),    IEVAL(40U) 

D{400) 

A   COMPLETE   DISPERSION!    fAiLE    (ÜT) 
E   OF   NAVENUMRER   K,    THE   FILE   HAS 
,TDLDK(M),TPOBS(M),TDPOBSCM), 
B(M ),TULDK2{M)    WHERE    [NDEX   M   IS   THE 
ALUE   LAM5DA=l/:»»2,   D(LAMBDA)/DKi 
DEf-TH),    D(PSI )/[)Z(SUUKCE   OEP), 
TOP   OF   SUPER),   PSI(BOTTOM   OF    SUP), 
VECTOR. 
I.UES   1AY   äE   <EAD   FROM   A   FILE 
REVIOUS   RUN.      FOR   SUBSEQUENT   CASES, 
HE    INPUT   VARIABLES    TO   DETERMINE 

FLAGS   (PREFIXED   BY   THE   LETTERS 
T   V.\'IABuES   WILL    3E   ^FFEZTED,      TO 
S,    BOTH   THE   DT   AND   A   FILE   WITH   THE 
RE   AVAILABLE   FRUM   THE    PREVIOUS   CASE. 

TALL  TIMER(2) 
DT   INITIALIZAi ION 
CALL   DTINIT 
JPPVtC—   0 = OFF,    1 = PRT/?LT   EIGtMVECTDR   WITH   M33E   NUW»=R   OF 
JPPVEC   =   0 
IF   (ITHOBS   .EC.   I)      JPPVEC   =    IPPVEC 
SKIP   IF   OPTION    IS   OFF 
IF   iJPPVEC   .EC.   0)      G3    TO   5 
CALL   SETIUUHEVEC,   0,    IHK,    5FDEPTH,    20HE iGENVECl OR 
IVLIST   =   2 

5   CONTINUE 

LOOP   FOR   EACH   VALUE   OF   WAVE.MUMBER   K 
DO   10      ITHK=l,NKT 
COMPUTE   EIGENVALUES   LAMBDA   (ALL    SPECIFIED   MODES) 
CALL   DTtVAL 
JUMP   IF   ROUTINE   CUULf   MOT   DO    IT 
Ir    (IERR   .NE,   0)      GO   TO   40 
COMPUTE   CORRESPONDING   EIGtNVECTORS   PSI 
CALL   DTLVLC 
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C 

C 

c 

c 

c 

c 

c 

c 

c 

c 

c 
c 

c 
c 

IT 

c 
c 

c 
c 
c 

c 

JUMP   IF   ROUTINE   COULD   NOT    DO 
IF    (IERR   .NE.   0)      GO   TO   A0 
D(LAMBDA)/OK 
CALL   ÜTUEK 
D«»2<LAMBIJA)/CK*»2 
CALL   DTCEH2 
JUMP   IF   2ND   UcRIV   COULD   NOT 
IF    (IERR   .NE.   0)      GO   TD   40 
PöI    AND   DtPSD/DZ    AT   OBSERVATION   DEPTH 
CALL   DTCBb 
D(PSI)/DZ   AT   SOURCE   DEPTH 

o 
aE   FOUND 

IF   (I80DY   .NE. 
(PARTIAL)   WAKt 
IF    (IrtAKE   .NE. 
PS I    AT   TOP   AND 
IF    (IJJPR   .NE. 
WRITE   EIGh 
IF    (JPPVEC 
SAVE   DISPERSION 

10   CALL   DTWRIT 

0)      CALL   DTriDDY 
SOURCE   TERM   ( INCLUDES    IMTEG<AL) 
0}      CALL    DTWAKE 
BOTTOM   OF   SUPERSTRUCTURE 
0)      CALL   DTSJPR 

VECTOR    IF   CALLED   FOR 
.NE.   0)    CALL   WRTDATI 1,NZ1,EV£C(NZT» JPPVES-NZT+i) ,1,RK) 

TABLEt    GENERATE   NEW   DT   LIBRARY   IF   OCEAN   CHANGED 

WAIT   FOR   LAST   SET    OF   EIGENVECTORS   TJ   BE   WRITTfN   BEFORE   :f)NTINUING 
20   IF    (UNIT.NTeVEC)      20f30,30,30 
30   IF    (JPPVEC   .NE.   0)      CALL   WRTIÜ(NZT,   ZT,    1) 

CALL   TIMER(-2) 
RETURN 

FATAL   ERRUR   IF   EIGENVALUE/VECTOR   R3uTnES   BOMJED   EARLY   IN   DT 
AO   IF    (ITHK   .LT.   NKT/3)      CALL    ERRXIT 

(TRY   TO)    MAKE   CO   WITH   AS   MUCH   OF   DT   AS   THERE   IS 
NKT   =    ITHK-1 
WRITE(fef50)   NKT,TABK(M<T) 

50   F0RMAT(31H   K   TABLE   TRJNCATED   AT   ENT^Y   MO.fMtdH   K«fElA.7) 
GO   TO   20 
END 
FUNCTION   OTAVEN(DIA) 
COMPUTE   AVERAGE   BV    FRE3   OVER   CIAMETER^DIA   CENTERED   AT    ZS 

o 

COMMON   /OCEAN/   LIBSEA,    MOUES,    NK,    TAßK(lOO), 
I» TDEPMX,   TDEP(400),   NFLAG,   SO^VCtOO),   0: 
2, SQN'400),    NKT,    IPPVEC 

NZT,   DKRAT»   DTOEP 
.NDEP,    RKMAX 

I, 
2« 
3, 
A. 
5, 
6, 
7, 
8» 

LWAVEC,   NZTl,   NZr2,   ZTlÜ 
ZTN,    ITOPi    i     ii.     .    ^    TOPI,    T3P2,    T0P3,    TDP4,    T0P7,    is' 
BOU,   eUT2f 
NTRCT,   Z ,   ZS, 

TDPSRC(bO>,    TWKBO),   TPSUPT(bO),   TPSUPB(60) 
EVEC(400,8C),    TEMP(400f5),   DC(400) 

S0(400),    SDL(AOO),    S0L2(400),   nL(4GG»,   0(400) 

COMMON   //   RK,    ITHK,   ZT(400 ), 
IBOT,    SOK,    TOPI,   TDP2,   TUP3,   TDP4,    T0P7, 

B0T3,    B0T4,    B0T7,    B0T8,    lERk,   QIC (400) 
TEVAL(40Q),    TDLüK(80)»    TP:JIöS(80) 

TDPUÖS(dO),   TüPSRC(bO),    Twl(80), 
TDLDK2(öÜ)f 
TRIMAT ( 400 , 3 ),    JIM^IHü,     ,\n  IM; IM. 

UU(400),   CüN(400)f   ÜMEG(400),    BND(400),    IcVAL(4CC) 
EV3PST(80),    PSIN2I(fi0) 

UPPER   AND   LOWER   LIMITS 
Z'.   =   ZS   -   UIA/2. 
ZU   =   ZS   ♦   DIA/2. 

TRAPEZOICAL    INTEGRATION   OF   ^    FROM   ZL    fD   ZU 
AVE   =   0. 
ZU   =   ZL 
IF   (ZL   .LT.   ZT(1))      2II   =   ZT( I) 
00   10      1=2,NZf 

80 

O 



r- mmmmmm**~m~~~ m*vii**mmmm J -'l)l1" ■""" " '■ qnp 

o 

( 

o 

c 
c 

c 
c 

10   IF    (ZU   .LT.   ZTl I) )      GO   TO   20 
N   AT   LOWER  LIMIT 

20   BVU   =   SQKT(SQN( I-D) 
BVI   =   SURT(SON(I)) 
8VI1   =   BVI1   +   (BV1-BVI1)   /   (ZT( I)-ZT( I-D)   •   ( ZI 1-Z T ( I-1 ) ) 
00   30     J=1,NZT 
BVI   =   SQRTISQN(J)) 
IF   (ZT(J)    .GE.   ZU)      GO   TO   ^»0 
AVE  =   AVE   +   .5»( BVI + BV I 1)«(ZT(J )-Zll) 

avil =  övi 
Zll   =   ZT(J) 
GO  TO  50 

N   AT   UPPER   LIMIT 
BVI   =   BVI1   ♦   (BVI-BVIl)   /   (ZT(J)-Zll)   •   (ZU-ZI1) 
AVE  =   AVE   ♦   .:>•( HVI+BV IDMZU-Zll) 
DTAVEN = AVE/(ZU-ZL) 
RETURN 
END 
SUBROUTINE CTDÜDY 
COMPUTE DERIVATIVL 0(PSI)/DZ OF EIGENFUMCT ION AT SOURCE D£ 

30 

40 

50 

C 
c 
c 

c 
c 

c 
c 

PTH 

COMMON  /CGNTRL/    ICASE,    ICKFLG(20),   JD1SP,   JFFT,   JPOT 
1, NOCISP,   NOGRIC 

EQUIVALENCE   < MODS EA, IC< FLGd ) ),    ( MODUBS, ICKFLC ( 2 ) ) 
1, (MOÜ0OO, ICKFLG(3) ),    IHOÜWAKf ICHFL5(4» ) i    (MODSUP ,1 CKFLG (5 ) ) 

COMMON   /OCFAN/   LIBSEA,    «lODESi   NK,    TAbK(lOO),   NZT,   DKRAT,   DTDEP 
1, TDEPMX,    TOEP(AOO),   NFLAG,    SQBVIAOO),   UCMUEP,   RKMAX 

2, SONi'+OO),    NKT,    IPPVtC 

1. 
2, 
3, 
<►. 

5, 
6, 
7. 
8, 

ZTN, 
BOTl, 
NTRDT 

ZTIAOÜ),   LWAVEC,   NZTlf   NZT2,    ZT1D 
TQP2,    T0P3,   T0P4,    TÜP7,   TOPS 

COMMON   //    RK,    ITHK, 
ITOP,    1B0T,    SÜK,   TOPI, 

B0T3,    B0T4,   B0T7,   B0T8,   IERR,   Qi:KOO) 
S,   TEVAL(AOO),   TDLOKCBO),   TPOJSCSO) 

BOTl,   0OT2,   B0T3,    B0T4,   B0T7,   B0T8,   IERR,   UI^J^OU) 
NTRDT,   Z,   ZS,   TEVAL(AOO),   TDL0K(80),   TPOJSCSO) 

TL'POBS(öO),   T0PSRC(80>,   TWKBO),   TPSUPT(80),   TPSUPB(eO) 
TDLDK2(b0),    EVEC(400,80),   TEMP(A00,5),   ÜC(4C0) 
TRlMAICtOO, J),   SD(400),   SDLUOO),    SDL2{^ü0),   0L(<»00),   D14001 
00(400),   CONIAOO),   ÜMfcG(40ü),    BND(400),    lEVÄL(AOO) 
EV3PST(aO),   PSIM2IIB0) 

DIMENSION   DUMMY(3),C0P( 3) 

RETURN   IF   SAME   AS   PREVIOUS   CASE 
IF    (LIBSEA+MODSEA+MODBOD   .EQ.   0)     RETURN 
GET   COEFFS   FOR   COMPUTIMG  D(PSI)/DZ   AT   SOURCE   DEPTH 
CN   1ST   PASS   OR   IF   OUTSIDE   TCLINE 
IF   (ITHK   .EQ.   1)      IND   =   0 
IF   (IND   .LE.   Ü)      CALL   DTPSICIZS,    IND,   DUMMY,   LDP) 
COMPUTE   D(PSI)/DZ   AT   SOURCE   DEPTH 
CALL  DTPSKTCPSRC,    IND,   CDP) 
RETURN 
END 
SUBROUTINE   DTÜER 
COMPUTE   DERIVATIVE   OF   EIGENVALUE   LAMBDA   WRT   K 

COMMON  /CCNTRL/    ICASE,    ICKFLG(20),   JOISP,   JFFT,   JMOT 
1, NODISP,   NOGRID 

EQUIVALENCE   (MODSEA, ICKFLGI1) ),   (MÜDOBS,ICKFLG(2 ) I 
1, (MOCHOC, ICKFLGm),    ( ^ODWAK , ICKF.G (4) ) ,    ( MÜDSUP ,i:KF LS (5 ) ) 

COMMON  ^OCEAN/   L IBS5A,    ^ODES,   NK,   TABK(IOO),   NZT,   DK'<AT,   OTDEP 

*. .•'■ 
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C 
c 
c 

c 
c 

c 
c 

■ 

c 
c 
c 
r 

c 
c 

1. 
2. 

COMMUN 
1. 
2f 
3, 
^. 
5, 
6, 
7, 
8, 

TOEPMX,   TDEPUOO).   NFLAG, 
SQN(400),    NKT,    IPPVfcC 

SOBV(AOO),   OCNOEPi    RKMAX 

// PK,    ITHK,   ZT(400)i    LWAVEC,   NZT1,   NZT^,    ZTID 
ZTN,    ITQP,    'POT,    SGK,    THPl,    TUP2,    TQP3,    TUP4,    TQP7 ,    T0P6 
BOTli   B'JT2,    B013,    BOT^,    BOT-',   BüTÖ,   IEK^,   Qi:(400) 
NTRÜT,   i,    ZS,    TE/AU^CO),    TDLüK(eO),    TPÜiSieO) 
TüPUBS('30),   TüPSRC(80),    TWl(8ü»,   TPSUPT(QÜ),   TPSUPB(80) 
TÜLÜK2(oO),    EVEC(-VOO.BO),    TEMP ('.CO, 5) ,   DC(^CO) 
rRIMATUOOf i>i   SD(400)f    SDUAOO),   SQL2(^Oü),   OLCtOO),   D(^OO) 
DU(400Ji    CUNIUOO),   GMEG(400),   BND(4C0),    lfVAL(AOOI 
EV3PST(80),   PSIM2K80) 

Ü 

RETURN    IF   NU   CHANGE   FROM   PREVIOUS   C&St 
IF    (MUDSEA   .Et.   0      .A^D.     Ll^bEA   .Ed.   0)     RETURN 
D(LAMHU^)/CK   WHERE   LAMBDA« 1/C«»2 
PS IN21 »NORMAL I ZED   INTEGRAL   DF   (PSI*M)«»2   COMPUTED   IN  ÜTEVEC 
DU   10      MOlJE=lf MODES 

IQ   TDLDK(MUUE)   ■   2. ^RK/PS 11^2 IIMODE ) 
RETURN 
END 
SUBROUT INt   CTCER2 
COMPUTE   2ND   DERIVATIVE   Of    EIGENVALUE   LAMBDA   W-IT   K 

COMMON   /CONTRL/    ICASE,    IC<FLG(20),   JOISPt   JFFT,   JPOT 
1, NCDISPt   NOGRIC 

EQUIVALENCE   (MOOSEA, IC<FLGU ) ) «    ( M0D3BS, ICKFLG I 2 ) ) 
1, (K0CRCC,ICKFLG(3) ),    (MODWAKt ICKFLGIA) ),    (MOUSUP,ICKHLG(5») 

COUPON   /OCEAN/   LIBSEA,    MOOES,    NK,    UBKUOC),   NZT, 
I, TOEPMX,   TDEPI^GO),   NFLAG,    SQBV(HÜO),   OCi^UEP, 

DKRAT, 
RKMAX 

DTOEP 

Ü 
SCNKOO) ,   NKT,    IPPVEC 

COMMON 
1. 
2, 
3f 
^, 
5, 
6« 
7, 
8, 

// RK,    ITHK,   ZT(40C),    L^AVEC,   NZTl,   NZr2t    ZTID 
ZTN,    ITUP,    IBOTI    SOK,    TOPI,    T3P2,    T0P3,    T0P4,    T0P7,    T0P8 
BCTL,   R1JT2,    80T3,   BOT^r,   B0T7,   B0T8,   IERR,   ÜlC(^OÜ) 
NTRüT,   Z,   ZS,   TEVALI^OO),    TDLÜ<(60),    TP0BS(80) 
TÜPGBS(äO),    TDPSRC(80),    TWI(80),   TPSUPT(80),    TPSUPB(60) 
TDLDKZ(aO),   EVEC(^C0,80),   TEMP(^00,5),   DCKCO) 
TRIMAT(400,3).   SD{400),    SDL(400),    SDL2(^00),   01(400),   DKOO) 
DUitOQ),    CUNI^OO),   3MEG(400),   B;MDKC0),    lEVALl^OO) 
EV3PST(80),   PSIN2H80) 

FROM   PREVIOUS   CASE   3R    IF   3ERIV   WAS   READ 

10 

RETURN   IF   NO   CHANGE 
FRCM   U.T.   LIERARY 
IF    (MUDSEA   .EG.   0)      RETJRM 
CALL   TIHERm 
IF   (RK   .NE.   0.)      GO   T3   20 
TAKE   LIMIT   FOR  K=0 
PSIN2I    IS   NORMALIZED   INTEGRAL   OF   iPSI«M)»»2   COMPUTED   IN   DTFVEC 
DO   10      MOLFM,MODES 
TOLDK^(MODE)   ■   2 ./PS H2 K MODE ) 
GO   TO   100 

20   TWOK   =    RK   +   RK 
TEMPT   =   RK»ZTN   ♦  T0P8»(l.-R<•ZTN*70P8 ) 
TtMPB   =   RK«ZilO   ♦   B0T8«(l.-RK»ZTlD»bDT8) 
LOOP   FOR   EACH   MODE 
DO   90      MODEM,MODES 
EVAL  ■   TtVAL(MODE) 

82 

o 
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r 

C 
C 

c 
c 

c 
c 
c 
c 

c 
c 

FOR   OMeGA*D(PSl )/ÜK 

SUBTRACT   EIGENVALUE   FROM   OIA3GNAL 

DLDK  =   TDLDK1MODE) 
SET   UP  TRl-OIAGONAL   MATRIX 
FWA-l   OF   EIGENVECTOH 
II   =    IM0DE-1)«NZT 
DO   30      I = 2,NZTl 
SAME   MATRIX   AS   FOR   PS I    BUT 
OLU)   =   TKIMI ( I) 
0(1 J   =   TRIMAT( 1+NZT)   -   EVAL 
DUd)    =   TRIMATl I+MZT2) 

30   CON(I)   =   (OLOK-TMOK/SQHI 0)»eVEC( IltH 
DU(NZTl)   =   0. , 

ENFORCE   BC'JNDARV   CÜNDITIOM   IF   TCL IME   DDES  NOT   bXTLND 
(OR   FLCOR».     NOTE   MATRIX   ELEMENTS   HAVE   BEEN   ADJUSTED 
IF    (ITOP   .NE.   0)      CON(NZTl)   =   CUN(NZTl) 

, +EVEC!Il+NZT)«DU(NZTl)»TOP*»TtMPT 
IP   IIHPT     Nfc     0)     Com2)   •   C0N(2)   ♦  EVE:ni»l»»DL(2)»aOT4»TEMPB 

OT   'Si  Rix'FOR'oMEGriS   SHGULAR.     JO  .EMOVE   SINGULARITY. 
REPLACE   ONE   CF   THE   CIFFERENCE   EQUATIONS   (SA^   AT   POINT   3) 
Ilri  A  NORHALIZATICN   EQUATION.     CHOOSE  OMEGA{3)=(0(PSI»/DK   BY 
FINITC   DIFFtRENCE).     PRESET   NORMAL IZATIDN   FOR   K = 0 

OPDK  =   1. 
PICK  UP   EFUNCTION   AT   POINT   3   (FROM   TOP) 

^ ^?    -   r       ' E,3-EV3PST(MDDE))    /    (.K-T^BK (I THK-l) ) 
NEXT   K 

C 
C 

C 

c 

c 

c 

TO   SURFACE 
AUTCMATICALLY 

s   ( 

AT 
IF    (ITHK   .NE.    1)      OPD< 
SAVE   EFUNCTION   FOR  USE 
EV3PST(H0CE)   =   EV3 
DL(NZT-2»   =   0. 
D(NZT-2)   =   1. 
DU(NZT-2)   •  0. 
C0N(NZT-2)   =   CPDK 

<;ni UF   SYSTEM   CF   EUUATIDMS   FOR   OMEGA 
CALL  TRID{DL(2),    0(2),    Dü«2),   C0N(2),   0MEG(2).   NZT-2,   IERR) 
IF   (IERR   .EC.   0)      GO   TO   30 
WRITE(i),40)   MUOE.lTHKfR< etK,^,if3    o.inPi^   Rl 

*0   FO«MAT(33H  MA1RIX   FOR   D(PS1)/D<   IS   SIN.ULA^, 21 ICE 16. J) 

SET   END   PCINTS   OF   OMEGA   FROM   BOUNDARY   CONDITIONS 

50   CMEG(NZT)   =   0. .,-.»,   «u—IMTTII 
IF   (ITOP   .NE.   0)      OMEG(VZn   =   T0P4«   (T0P2»OMc.,(NZTl) 

1 U +TOP1.0^EG(NZT-2)-TEMPT«EVEC(lUNZT)) 

SFE?IBOT=.NE.   0)      OMEG(l)   =   BOTA  •   (B0T2»DMEG(2) 
I ' +B0Tl»O^EG(3)-TE^Pa»EVEC(Iin)) 

POKI = INTEGRAL( PS IOMEGA) •    POMN 1 = INTEGRAL (P S I*OMEGA* SON) 

POMI = 0. 
POMNI =0. r   ^ 
SKIP IF TCLINE EXTENDS TU SURFACE 
IF   (ITOP   .EC.   0)      GC   TO   60 
INTEGRAL(PSHKDMEGA)   FROM   ZT(NZT)   TO   0. 
TPSMI:(((^G(NZT1/TMTP-T0PB).RK..5/ZTN).T0P3-.5).TMP..2/{RK.ZTN) 

SKIP   IF  TCLINE   EXTENDS   TO   FLOOR 
60   IF   (IBOT   .EQ.   0)      GO  TO   70 

INTEGRAL(PSI»OMEGA)   FRO^  -OCNDEP   TO   ZT(1) 

pSMr^POHI^^nUME^n/TMP-BOTB)^   - . 5/ZT1D )»B0T3   *.*) 
, •TMP»»2/(RK*ZTID) 

QUADRATIC   INTEGRATION   FROM   ZT(1)   TO   ZT(NZT) 
70   DO  80      I*1»NZT 

13 
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c 
c 

CPOM  =   QIC( 1)«EVEC( Il + I )»DMEG( I ) 
POPI   =    POMI   ♦   QPQM 

80   POMNI   =   POMNI   ♦   0PtM»S3>l<H 
SECOND   DEKIV   CF   LAMHDA   »JRT    < 

90   TDLÜKZ(MÜCE)   =    ( ( 1 .-ÜLD<*PU^^ I )/^K   +2.»POMI)   •   3L0K 
.00   CALL  TIKtR(-5) 

RCTURN 
END 
SUBRnüTlNL   CTEVAL 
GENERATE   cIGENVALUtS 

CUMPGN   /CCNTRL/    ICASh,    ICKFLG{2ü),    JDISP,   JFFT,   JPÜT 
1, NCDISPt   NQGKIC 

EUUIVALLNCE    I MODS E A, IC< FLG( 1 ) ),    ( M0UÜHS, ICKFLii ( 2 ) ) 
1, (M00B0D, ICKFLG(3) ),    ( ^ JU^AK , i:KFL3 (t) ) t   IMODSUP fICKF LG (5)) 

CüMMHN   /FILES/   NTILIB,    NTULIB,    NTPDfeF,   NTPID,   NTPÜAT,    NTPLOT 
1, NTÜTAB,   NTEVcC,   MTTEMP 

COKMÜN   /OCEAN/   LIBSEA,    MODJb,    NK,    TABKdCO),   NZT,   DKRAT,   ÜTDEP 
1, TLEPMX,    TDEP(400),   ^JFL^G,    S«By/(400),   OCNDEPi    RK^AX 

o 

c 
c 

c 
c 

c 
c 

SGNUOO),   NKT,    IPPVtC 

ZT1D 

1» 
2. 
3, 
4, 
5, 
6, 
7, 
8, 

COMMON   //   RK,    ITHK,   Zr(<V00),    LWAVEC,   NZT1,   NZT2t 
ITUP,    IBOT,    SQ<,    rOPl,   T3P2,   '.OPS,   TÜPH,   TOP?, 

B0T7,   BUT8,   IERRI   QIC(AGO) 

T0P8 

C+OO) o 
CALL   riMtRO) 
1ERR   =   Ü 
SKIP   IF   OCEAN   HAS   BEEN   CHANGED   FROM   PREVIOUS  :ASE 
IF    (MODSEA   .Nt.   0      .OR.     LIBSEA   .NE.   0)      GO   IJ   20 
NO   CHANGE.      READ   ALL   DISPERSION!   TABLE   DATA    (H:LOL)ING 

EIGENVALUES»   PERTAINING   TO   THIS   VALUE   OF   K 
Ir    (ITHK   .GT.    II      GO   T D   3 
REWIND   NTRDT 
READINTRDT)   MODEST 

3   READ!NTRDT)    RKt(TtVAL«M) ,TCLCK{M),TPOBSIM),TDPOBS(M),TÜPSRC IM) , 
I TW1(M),TPSJPT(M ), TPSUPPM)fTDLÜK21M),    M = 11M0DEST) 

IF    (EOFtWRDT)   5fi0 
5   IERR  =   1 

10   TABK(ITHK)   ^   RK 
GO   TO   190 

COMPUTE   EIGENVALUES.      3<IP    IF   MOT   FIRST   PASS 
20    IF    (ITHK    .NE.    1)      GO   TO   50 

C LOOP   THROUGH   POINTS    IN   TCtlNE   TABLE.   NZT2=FWA-1   OF    UPPER   DIA3CNA.L 
DO  30      I=2tNZTl 
032   =   ZT( H-i)   -  ZT( I) 
031   =   ZT( 1*1)   -   ZT(I-U 
021   =   ZT( I )   -   ZT( 1-1) 

C SET   UP   PARAMETER  USED   IM  COMPUTING  MATRIX   DIAGONAL 
nCd)   ■   2./(ü32»D21) 

C LOWER   AND   UPPER   DIAGONALS   OF   THE   TRl-DIAGONAL   MATRIX 
TRIMAI(I)   =   -2.   /   (D31»D21»SUN( I)) 

30   TRIMAT(I + NZT2)   =   -2.   /   (D31»D32»SQN(1 ) ) 

O 
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c 

o 

c 

c 

c 
c 

c 

c 

c 
c 
c 

c 
c 

c 
c 

c 
c 

031=ZT(NZT)-ZT(NZT-2)t 

VARY WITH <•  SAVc :URRtNT VALUE 

SKIP IF TOP OF TCLINE IS AT SURFACE 
IF (ITOP .EC. 0)  GO TO 40 
LOWER   DIAGONAL   ELEMENT    MZT-l   WILL   VARY   WITH   K,      SAVE   CURRENT   VALUL 
DLSAV   =   TRIMATJNZT I) 
NOTE   THAT   HERE   D3Z   =   ZTI NIT)-ZT(NZT-1), 

D21 = ZT(NZT-l)-ZTlNZT-2) 
TOFi   =   D32/(D31«D21) 
TCP2   =   -031/(C32«D21) 
SKIP   IF   BOTTOM   OF   TCLIME   IS   AT   FLOOR 

40   IF    (IBOT    .EC.   0)      GO   TO   50 
UPPER   DIAG   ELEMENT   (2)   HILL 
DUSAV   =   TRIMAT(NZT2+2) 
BOTi   =   -(ZT(2)-ZT(1))   /   ((ZT(3)-ZT(i))   •(ZT(3»-ZT(2 ) ) ) 
B0T2   =    {ZT{3)-ZT(1))   /    ((2Tl3 )-ZT(2 ) )   •IZT(2)-ZT( 1) ) ) 

COMPUTATIONS   FOR   EACH   i/ALUE   OF   K 
50   RK   =   TA8K(ITHK) 

SOK   =   RK»«2 
GENERATE   DIAGONAL   ELEMEMTS   3F   THE   m-DIAGONAL   MATRIX 
DO  60      ^.i.NZTl 

60   TRI^AT(I+NZT)   =   (SQK*DC(I))   /   SON(l) 

SKIP   IF   TCLING   EXTENDS   TU   SJRFACE 
IF   (ITOP   .EQ.   0)      GO   TO   90 
IF    (RK   .NE.   0.)      GO   TO   70 
TAKE   LIMIT    FOR   K=0 
TQP4   =   l./(T0Pl+TÜP2+l./ZTN) 
GO   TO   80 

70   T0P7   =   EXP(2.«RK«ZTN) 
CÜTH(RK»ZTNI 
T0P8   =    (TÜP7 + 1.)   /   (T0P7-1.) 
T0P4   =   i./(RK«TOP8+TOPl+TÜP2) 
RESET   NEXT-TC-LAST   ELEMENTS   OF   DIAGONAL   AND   LUWER   DIAGONAL 

80   TRIMAT(NZT2-l)   =   T«IMAT!NZT2-1)   +   TDP4»T0P2»TRI MAT(NZT2*NZT1) 
TRIMAT(NZli»   =   DLSAV   ♦   TOP 4»T0P 1»TR i^AT ( NZT2+SZTI» 

SKIP   IF   TCLINE   EXTENDS   TO   FLOOR 
90   IF   (IBOT    .EÖ.   0)      GO   TD   120 

IF   (RK   .NE.   0.)     GO  TO   100 
TAKE   LIMIT   FOR   K=ü 
flOT4  =   l,/(B0Tl+BaT2+l./ZTlÜ) 
GO  TO   110 

100   BCT7   =   EXP(-2.«RK»ZT1D) 
80T8   =   (1.+B0T7)   /   (1.-BÜT7) 
B0T4   =   l./(RK»B0Td + e0Ti+B0T2) 
RESET   ELEMENTS   OF   DIAG3^AL   AND   UPPER   DIAGONAL 

ilO   TRIMAT(NZT*2)   =   TR IMAT ( NZT+2 )   ♦  B0T4«B3T2»TR IMAT ( 2) 
TRIMAT(NZT2 + ?.)   =   üUSAi/   ♦   B0T4«B0T1»TR IMAT( 2 ) 

C 
C 
c 

120 

130 

140 

SYMMETRIZE  THE   MATRIX 
CALL   FIGKNZT,   NZI-2,    TRIMAT(2), 
IF    (IERR   .EQ.   0)      GO   TO   140 
WRITE(6tl30)   lERR,lTHKtRK 
F0RMAT(29H   ERROR   IN  SYMMETRIZING 
GO  TO   190 

SD,    SOL,   SDL2,   IERR) 

MATRIX,2110,E16.8) 

SKIP   IF   EIGENVALUES   MJST   BE   COMPUTED 
IF   (MÜDSEA   .NE.   0)      GO   TO   170 
READ  DISPERSION  TABLC   LIBKARY   FILE 
READ(NTDLIB)   (TEVALIM), I EVAL(M ),TDLDK2(M),   M = l,MODES) 
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C 
C 
c 

c 
c 

150 

160 

165 

IF    (EOF.NTDLIB)    150,160 
IERR   =    1 
GO   TO   1<»0 
SPLIT    MATKIX    INTO   SUB-MATKICES    IF   OFF-DIAGONAL   LLEMFNTS 
ARE   NEGLlGIBLh   (REQUIRED   BY   TINVIT,    MORMALLY   [JUNE   BY   RATQRI 
PMACHE  is A MACHINE PE^ENüE^JT PARAMLTE^  {=MA:HEP  IN RATyR) 
PMACHb   =   Z.«»(-47) 
SDL2(1)    «   0. 
LIM   ^   NZT   -   2 
DO   lb5      1=2,LIM 
IF    (ABS(SDL(I))   .LE. PMACHE»( ABS( SD( I )) + AbS( SJ (1-i) )) ) 

SüL2(I)    =   0. 
GO   TO   190 

SOL,    SDL2i 
IERK) 

^ODES,    IEVAL,    ItVAL 

C 
C 

COMPOTE   THE   LOWEST    EIGEWALJES 
170   EPS1   =    0, 

IÜEF   =    1 
CALL   RATüR(NZl-2,    EPS1,    SO, 

1 BNDi    .TRUE.i    IDEF 
IF    (IERR    .EC   0)      GC   TO   190 
WRITF(6,lbO)    1ERR,ITH<,RK 

180   F0RMAT(31H   cRROk    IN   CD^UTHG   E IGEM VALOE S. 21 iÜ,E lb. 8) 
190   CALL   TIMER(-3) 

RETURN 
ENU 
SUBROUTINL   CTtVEC 
GENERATE   EIGENVECTORS 

CONrON   /CCNTRL/    ICASE,    ICKFLG(2C),    JDISP,   JFFT,   JPOT 
It NODISP,   NOGRID 

EQOIVALENCE   (MODSEA, ICKFLGd ) ) i    ( MOUOBS, ICKFLG ( 2 ) ) 
<       1, IKODBCCf ICKFLGO) )f    ( MOCWAK , IC< F.G( A ) ) ,    ( MODSUP , I : KF LG (5 ) ) 

C 
c 

c 

c 

c 

COMMON   /FILES/   NTILIB,    ^TDLli,    NTPDEF,   ^TPID,   NTPOAT,    NTPLOT 
1, NTDTAL,   NTEVEC,    "JTTEMP 

COMMON   /OCEAN/    LlHSEAf    ^DOES,    NK,    TABK(IOO),   NZT,   DKRAT, 
1, TDtPMX,    TDEPUOO),   NF.AG,    SOBV(tOO),   DCNOEPf   RKMAX 
2» SQNUOO),   NKT,    IPPVEC 

DTUtP 

COMMON   //    RK,    ITHK,   ZT(400),    LWAVEC,    NZT1,   NZT2,    ZT1D 
It ZTN,    ITOP,    JoOT,    SQX,    TOPI,    TDP2,    T0P3,    T3P4,    T0P7,    T0P8 
2t BQT1,    B0T2,    B0T3,    B0T4,    B0T7,    ROTS,    IERK,   QICKCO) 
3, NTRCT,   Z,   ZS,   TE^AL(AOO),    TDLOK(öO),    TPDBS(öO} 
4, TÜPÜBSOO),    TDPS^CIBO),    TWI(8Ü),    TPSUPTUO),    TPSOPB(80) 
5, TDLLK2(80il,    EVEC(400,80),    TEMP(400t^)»   3:(^00) 
6, TRIMAT(nO0,3),   SD(400),    SDLUOO),    SDL2(400),   DL(AOO),   D(400) 
Tt DUKOO),   CÜM(400),   0MEG(400),    BNÜ(AOO),    IEVAL(4C0) 
8, EV3PST(^0),   PSIM2I(eO) 

CALL   TIMERIA) 
JUMP   IF   OCEAN   H'AS   BEEN   CHANGEO   FROM   PREVIOUS   CASE 
IF    (MODSEA   .NL.   0      .DR.     LI3SEA   .NE.   0)      GO   TJ   50 
NO   CHANGE.      READ   ALL   EIGENVECTORS   FJR   THIS   K 
BUFFER   IMNTEVEC,!)   ( E^ EC( 1), EVEC( LWAVEC ) ) 
WAIT   FOR   READ   TO   BE   COMPLETED 

10   IF   (UNIT,NTEVEC)    10,220*20,20 
20   WRITE(6,3Ü)    IT HK , MODES t NZT 
30   FORMAT(25H   ECF   READING   EIGEN VECTORS,3 110) 

CALL   ERRXIT 

': 

o 
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C 

o 

c 
c 

c 
c 

c 
c 

c 
c 
c 

c 
c 

IF   NOT   FIRST  PASS 

INTEGRATE   PUNCH ONS 

l.-.5«D32/D21)«D31/3. 

60 

70 

80 

90 

100 

110 

COMPJTE   EIGENVECTORS.     SKIP 
IF   (ITHK   .NE.   1)      GO   TO   70 
SET   UP   COEFFICIENTS   TD   3U&D^ATICLY 
SPECIFIEO   AT   POINTS   ZT( I) 

INTEGRATE   PARABOLA   FITTED   T3   POINTS   1-2-3,   3-^-5,   5-6-7. 
LOOP   FOR   EACH   PARASOLA 

DO   60      I=2,NZT1,2 
032   =   ZTU + l)   -  lUl) 
031   =   ZT(I+1)   -   ZT(I-l) 
021   =   ZT( I)   -   Zi \ 1-1) 
CIC(I-l)   ■   GIC(I-l)   ♦   t 
CIC( 1)        ■   D3l"3  /   (6 
CIGII+i)   =   (l.-.5«C21/D32)«D31/3. 
SKIP   IF   NZT    IS   001) 
IF    (2MNZT/2)    .NE.   NZT)      GO   TO   70 
SET   UP   COEFFS   TO   INTEGRATE   FROM   ZT(SIZT-l) 
GlC(NZT-2)   ■   UlC(NZT-2)   -   032»»3/(6.•031*021) 
QIC(NZTl)   =   QIC(NZT1J   ♦   ( 3. + 032/021)»032/6. 
CIC   NZT)   =   (2.+D21/C31)«032/6. 

COMPUTE   EIGENVECTORS   FOR   THIS   K. 
WAIT   UNTIL   FINISHED  WRITING  OLD   SET   3F   EVECKRS 
IF   (UNIT.NTEVEC)   70,80,80,80 
EIGENVECTORS   CORRESPONDING   TO   SYMMETRi:   MATRIX 
CALL  TINVIT(NZT,   NZT-2,   SD,    SDL,   SDL2,   MODES,   TEVAL ,    IEVAL, 

EVECm,    IERR,   TEMPll,l),TEMPU,2),TEMP(l,3) ,TEMPll,^), 

2 TEMP(1,5)) 
GO  T3   100 

ITHK,RK 
IN  C3MPUTI>JG   EIGENV£CTDRS,2110,E16.8) 

TO   ZT(NZT) 

IF   (IERR   .EQ.   0) 
WRITE(6,90)    lERRi 
FORMAT(32H   ERROR 
GO   TO   220 
TRANSFORM   EIGENVECTORS   BACK   TO   NON-SYMMETRI! 
CALL   BAKVECINZT,   NZT-2,   TRIMAT(2),   SDL,   MOOES,   EVE.(2),   ILRR) 

IF   (IERR   .EQ.   0)      GO  TD   120 
WRITE(b,110)    IERR,ITHK,RK 
FORMAT(40H   ERROR   IN   BAC<   TRANSFORMIMG 
GO  TO  220 

MATRIX    SYSTEM 

EI GEN VE: TORS, 21 10,El 6. 8) 

120 
SURFACE 

FROM   ZT(NZT)   TO   SURFACE 

C 
C 

T0P7=EXP(2.MK»ZTN) 

130 

l<rO 
C 

C 

c 
c 

c 
c 

150 

SKIP   IF   TOP   OF   TCLINE   IS   AT 
IF   UTOP   .EQ.   0)      GO  TD   1^0 
PARAMETER  USED  TO   INTEGRATE 
IF   (RK   .NE.   0.)     GO  TD    130 
TAKE   LIMIT   FOR  K=0 
T0P3   =   -ZTN/3. 
GO  TO   l<fO 
TOP7,8   COMPUTED   IN   DTEVAL. 

TOP8=C0TH(RK«ZTN) 
TCP3   =   2.«ZTN«TOP7/(T0P7-l.)»*2  -   .5»T3P8/RK 
SKIP   IF   BCTTOM   OF  TCLINE   IS   AT   FLOOR 
IF   (IBOT    .EQ.   0)      GO  TD   160 
PARAMETER  USED   TO   INTEGRATE   FROM   FLUOR   TO   ZTU) 
IF   (RK   .NE.   0.)      GO  TO    150 
TAKE   LIMIT   FOR  K=0 
B0T3   =   ZT1D/3. 
GO  TO   loO 
B0T7,8   COMPUTED   IN   CTEVAL 

BQT6^C0TH(RK«ZT1D) 
B0T3   =   -2.*ZTiD»B0T7/( l.-üOT7)»»2 

B0T7=EXP(-2.»RK*ZT1D) 

5»B0T8/RK 

NORMALIZE   EACH   EIGENVECTOR.      I1=FWA   OF   EVE:TU*,   IE»LWA 
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c 
c 

c 
c 
c 

c 
c 

c 
c 

160   It   =   0 
DO  210     MODE=i.fM0DES 
U   =   IE   +1 
IE   =   It   +   NZT 
P2I    IS   NORMALIZATION   INTEGRAL   FOR   CuRKEMT   EI&tNVECTOR 
P2I   =   0. 
EVEC(IE)   =   0. 
SKIP   It   ICLINc   EXTENDS   TO   SURFACE 
IF   (ITOH   .EQ.   0)      GO   TD   170 
ENFORCE   BOUNDARY   LONDITIOM   AT   TOP   OF    TCLINE.      T3P1,2,^ 
ARE   SET    IN   DTuVAL 
EVFC(IF)   ■   T0P4«   (T0P1»EVEC( IE-2)*TüP2»EVEC (lE-D) 
INTEGRAL   FROM  ZT(NZT)   TO  0. 
P2I   =   T0P3»EVLC( IE)»«2 

170   EVEC( ID   =   0. 
SKIP   IF   TCLINc   EXTENDS   TO   FLOOR 
IF   1I30T    .EQ.   0)      GO   TO   130 
ENFORCE   BCÜNCARY   CONCITION   AT   BOTTOM   OF   TCLlNt.      B0Tl»2»4   ARE 
SET    IN   ÜTEVAL 
EVtC(Il)   =    tiCT^*   ( dCTl^EVECI I1 + 2)*B3T2»EVLC( Il + D) 
ADD   IN    INTEGRAL   FROM   -OCWEP   TO   ZT(i) 
F2I   =   P2I   ♦   B0T3«EVEC( Il)««2 

CUADRATTC   INTLGRATICN   OF   EVECT0R»»2   FRDM   ZTd)    TO   ZT(NZT) 
INTEGRATE    (EVtCTOR»N ) ••2  AT   SA^t   TI^E 

180   PN2I   =   0. 
J=   1 
CO   190      1= II, IE 
QP2   =   ÜIC(J)«tVEC( I)»»2 
P2I   =   P2I   ♦   CP2 
PN2I   =    PN<: I   +   QP2»S0N( J ) 

190   J   -   J*l 

NORMALIZE   AND   SAVE   INTEGRAL   (PSI»N)«»2 
PS I N2 I (MODE)   ■   PNi.I/P2I 
NORMALIZE   BY   MULTIPLYING  EVECTOR   BY   END^M 
ENORM   =   l./SüRTIP^I) 
ATTACH   SIGN   Ct   1ST   NON-ZEKO   ELEMENT   OF   EIGENVECTOR   TO 
NORMALIZATION   CONSTANT   TO   ENSURE   ALL   EIGENVECTOR;.  FOR   A   GIVEN 
MODE   HAVE   THE   SAME   PARITY 
ENORM   =   S1GN(ENORM,EVECIIE)) 
IF   (EVEC(IE)   .EG.   T.)      ENORM   =   SIGN(ENORM.EVEC I IE-1)) 
DO   THE   NORMALIZAT ION 
DO  200      1= II, IE 

200   EVEC(I)   ■   ENOKM*EVEC(I) 
210  CONTINUE 

START   WRITING   THE   EIGEM/ECTDRS   AND   PROCEED   WITH   COMPUTATIONS 
BUFFER   OUT(NTtVEC,l)   IEVEC(1). EVEC(LWAVEC)) 

o 

o 

220   CALL  TIMER(-4I 
RETURN 
END 
SUBROUTIKE   CTINIT 
INITIALIZATION   FOR   D.T.   C3MPUTATI0NS 

COMMON   /EUDY/   IBODY,    IPBODY,   BODDEP,    BDDDIA,   ÖODLEN,   BODSPD 
1, RBSEP2,   HBSTR,   RBLIM 

COMMON  /CCNTRL/    IC^SE,    ICKFLG(2C),    JOIS3,   JFFT,   JPQT 
1, NODISP,   NOGRIC 
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0 

o 

c 

c 

c 
c 
c 
c 
c 

c 
c 

c 
c 

c 
c 

EQUIVALENCE   ( MODS EA, ICKFLGI1) ),    ( MODOBS, ICKFLG (2 ) ) 
1, (MODBOD, ICK ^LGO) )i    ( MODWAK , ICKFLG (A) ) »    (MOÜSUP , IC KF LG (5 ) ) 

COMMON   /FILES/   NTILIB,   ^TOLIB,   NTPOEF,   MTPID,   NTPUAT,   NTPLOT 
1, NTCTAR,   NTEVEC,    NTT CMP 

COMMON   /GRID/   OBSDEPi   ^BS,   DOBS,   DiSMAX,   TABDäSdOO),   I HOBS 
1, X,    DX,   XMIN,   NX,    ITHX,    Y,    DY,    YMn,   NY,    ITHY,   MODE 1 ,   MÜDEN 
2, IVAK,    IPRDT,    IPPDT(9),    XPMAX,    YP^AX,    IPPPSD,    IPRfcDG 
3, ISPHAS 

COMMON   /OCEAN/    LIÖSEA,    MODES,    NK,    TABK(ICC),   MZT,   DhRAT,   DTDEP 
1, TDEPMX,   TDEP(AOO>,   NFLAG,    SOBV(<iOO),   OC^DEP,   R.'MAX 
2, SQN(400»,   NKT,    I »PVFC 

COMMON 
It 
2. 
3, 
*f 

5i 
6, 
7, 
8, 

// LWAVEC,   NZT1,   ^ZT2, ZV1D 
TOP7, 
^00) 

TOPÖ 
RK,    ITHK,   Zl I 400), 

ZTN,    ITbP,    IBOT,   SCK,   TOPI,   TUP2,   TÜP3,   TOPA, 
H0T1,    BUT2,   B0T3,   BOT*,   B0T7,   B0T8,   ILK*,   QIC( 
NTRDT,   Z,   Zb,   Tb»/AL(4C0),   TDL0K(80),    TPD3SI80) 
TDPCBS(bO),   TDPSRC(ÖO),   TWI(80),   TPSUPT<80),   TPSUPB(aO) 
TCLCK2(dO),    EVEC(400,80),   TEMP« AOO, 5) ,   DCUCO) 
TRlMAT(400,i),   SO(AÜO),    SDL('*00),    SDL214C0), 
DUUOOi,    CON(AOO),   3MEG(-»00),   BN0«4C0), 
EV3PST(80),   PSIN2I(6C) 

OL(400) , 
IEVAL ('►OO) 

0(40   I 

FLi:-'  LOGICAL   TAPE   NUMBE^S--MTR DT=F ILE   F * ; .1   WHUrt 
PREVIOUS   CASE,   NTÜTAB=FILE   ON   WHICH   TO   WRITE   MfcW 
NTTEMP=TEMP  STORAGE   (NOT   USED   BY   CT   MODULE) 
NTRDT   =   NTOTAB 
NTDTAB   =   NTTEMP 
NTTEMP   =   NTRCT 

TO   READ   DT   FROM 
DT, 

EIGENVECTOR   FILE 
10   IF   (UNIT.NTEVcC) 
20   REWIND   NTEVEC 
30   IF   (UNIT,NTEVEC) 

HAS   PARALLEL    I/O. 
10,20,20,20 

30,40,40,40 

BE   SURE   ITS  READY 

1*0 

SKIP   IF   OCEAN   DATA  WAS    INPUT 
IF    (MUOSEA   .NE.   0)      GO   TO   70 
DT   LIBRARY   FILE   IS   USED  ONLiT   ON   1ST   PASS  OF   1ST  CASE 
(AFTER   THAT,   UT   SAVER   FILE   IS   USED) 
IF    (ICASE   .NE.   1      .OR.      1THDBS   .GT.   1)      GO   TO   80 
VERY   IST   PASS.      SKIP   IF  US IMG   DT   LIBRARY 
IF   (LIBSEA   .NE.   0)      GO   TO   60 
WRITE(6,50) 
FORMAT(24H   NO   OCEAN   DATA  SPECIFIED) 
CALL   ERRXIT 
READ   IST   RECORD  OF   CT   LIBRARY 
REWIND   NTDLIB 
READINICLIB)   NKT , ( T AB< ( I), 1= 1, NKT ), MZ T, ( TDEP (I ),I=1,NZT) 

it (SaN( I) , I=1,NZT),OCNDEP,MODES 
GO   TO  90 
SET   UP   K   LIST   AND  TCLINE   TABLE 
CALL   ÜTSETK 
CALL   OTSETN 
START   NEW   DT   LIBRARY 
REWIND   NTDLIB 
WRITEINTDLIB)   NKT,(TAB<( I),I»1,NKT),NZT,(TDEP11),I=1,NZT) 
, (SQN(I), I=l,NZT),0CNDEP,MODEi 

80   LIBSEA   =   0 

  - - 

50 

60 

70 

___—i 
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C 
c 

c 

c 

c 
c 

CONVERT    INCREASING   TCLIVJE   DEi->THS   TO    INC^EASIN: 
90   DU   10Ü      I«ItNZT 

100   ZT (1)   =   -TDEP(NZT-I4l) 

ASSORTED  WIDELY   USED  VMIABLES 
NZT1   =   N2T-1 
NZT2   =    NZT+NZT 
LWA   Of-   LAST    cIGENvtCTOR 
LwAVEC   =   NZT«MODES 
ZUD  ^   ZTl I)   *■   OCNDEP 
ZTN   =   ZT(NZT ) 
Z   ■   -QBSDEP 
ZS   =   -ÖODÜEP 
SET   FLAG   1T0P=0 
ITCP   ■   0 
IF    (ABSiZTN/ZTd ) ) 
SET   FLAG   Irt()T=0    IF 
I BOT   =   0 
IF    (AßSIZTlCZZTI1) ) 
RETURN 
END 
SUBUOUTINt   LTUHS 
COMPUTE   AND  STORE   EIGEMFUMCT ION 

OOROINATE 

o 

IF TOP OF TCLINE IS AT SURFACE 

.GT.    l.E-10)      ITJP   =    1 
Q0TT3M   OF   TCLINE    IS   AT   OCEAN   FLOOR 

.GT .   l.E-10)      IbDT   =   1 

AND   ITS   DERlVAIIVb    AT   ÜB S   DEPTH 

COMMON   /CONTRL/    ICASE,    IC<FLCf20),    JOISP,   JFFT,    JPDT 
1, N0D1SP,   NOGRIC 

ECUIVALFNCt   ( MODS E A, IC< FL G( 1 ) ),    ( MODOBS, ICKFLG ( 2 ) ) 
1, (MOUBOD, ICKFLGO) ),    ( MODWAK , ICK FLG ( A ) ) ,    IHODSUP.ICKFLG (5 H 

COI 
Li 
2. 

'MON /OCEAN/ LIBSEA, MOOES» NK, TABK(IGC), NZT. DKRAT, DTDEP 
TCEPMX, TCEP(^00)t NFLAG, SQBV(AOO), OCNJEP, RKMAX 
SGN(400)i NKT, IPPVLC o (\ 

C 
c 
c 

c 
c 

c 

c 

c 
c 

COMMON 
1* 
2, 
3, 
A. 
5, 
6, 
7, 
8, 

T0P8 
//   RK,    ITHKi   ZTCtOO),   LWAVEC,   NZTl,   NZT2,   ZT1D 

ZTN,    ITOP,    [BOTi    S0<,   TOPI,   TJP2,    TUP3,    IQPA,   T0P7 , 
BGTl,    BÜT2,    BCT3,    BüT<V,    BOT?,   BÜT8,    lERR,   OICIAOO) 
NTRUT,    Z,    ZS,   TE^AL(400),    TDLOK(BO),    TP03S(H0) 
TDPCBS(^O),    TDPSRCISO),    TWI(faO),    TPSUPT(eO),    TPSUPBCBO» 
TCLCK2((}0),    EVEC(A00,8G),    TFMP(A00,5),    DCI^CO) 
TRIMAT(A00,3),   50(400),    SDL(AOO),    S0L2U00», 
ÜU(400),    CON(AOO),   0MEG(4C0),   BN3I4C0), 
EV3PST(>i0),    PSIM2I(H0) 

DLIAOCJ,   D(AOO) 
IEVAL(400) 

DIPENSICN   CP(3),CDP( 3) 

RETURN   IF   SAME   AS   PREVIOUS   CASE 
IF   (LIRSEA+MCCSEA+MOCOBS   .E3.   0)     RETU^M 
GET   COEFFS   FÜR   COMPUTING  PSI    AND   D(PSI)/ÜZ   AT   UBScRVATION   DEPTH 
ON   1ST   PASS   OR   IF   Z    IS   OUTSIDE   TCLlME 
IF    (ITHK   .EG.    1)       IND   =   0 
IF   (IND   .Lb.   0)      CALL   OTPSIUZ,    IND,   CP,   CUP) 
itNERATE   PSI    FOR   EACH   MODE 
CALL   DTPSKTPOBS,    IND,    CP) 
GENERATE   D(PSI)/DZ   FOR    EACH   MODE 
CALL   DTPSKTCPOBS,    IND,    COP I 
RETURN 
END 
SUBROUTINE   DTPSKPSI,    IND,   COEF) 
GENER^TfJ   fclGENFUNCT ION   (OR    ITS   DERIVATIVE» 

COMMON   /OCEAN/   LIBSEA,    »10DES,    NK,    TABK(IOO),   NZT,   DKRAT,   DTDEP 
1, TOEPMX,    TDEP(AOO),   NFLAG,    SQBVUOO),   OCNDEP,   RKMAX 

O 

90 
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C) 

c 
c 
c 

c 

c 

c 

c 

c 
c 

c 
c 

SQNUOOf   NKT,    IPPVEC 

COMMON 
1» 
Zi 
3, 

5, 
6, 
7, 
8, 

// RK,    ITHK, 
ZTN,    1TÜP,    leOT, 
BOT1.    BüT2t    BOT 3 

ZT(400),   I.WAVEC,   NZT1,   NZTit   ZT1D 
SQK,   TOPI,   TOP2,   TOP3,   T0P4,   TOP7, 

BOT^,   BOT?»   BOT8,    IFfUt   OIC(^OO) 
TOPS 

NTRÜT,   Z,    Zb,   TEi/ALitnO)t   TDLOKtBO),    TPObSCBG) 
TDPS^c(eo), Twnao), TPSUPTIBO, TPSUPB(80) 

EVEC(A0O,80),   TEMP(«OOt5),   DC(400) 
SD(400),   S0L(400),    SDL 2( 400) t   DL (^00) t   0(400) 

0MtG(4C0),   BrjD(4C0),    lEVAK^OO) 

TEi/ALitr.G),   TDLDMBO), 
TDPüßS(80) , 
IÜLÜK2tdO), 
TRIMATU00,3)» 
DU(AOO),   CüN(^OO), 
EV:'PST(80),   PSIN2U80) 

D'. ENSIGN   CCEF(3)5   PSK 11 

PRESET   TO   PICK   UP   LAST    ELEMENT   OF   EVECT3R 
J  =   NZT 
JUMP   IF   DESIREO   DEPTH   IS   BELOW, ABOVE, IM SIDE   T^LIMfc 
IF   (IND)    10,20,40 ^T_ 
BELOW   TCLINE.      SET   TO   PICK   JP   1ST   ELEMENT   OF   EVECTO^ 

10   J   =   1 
LOOP  FOR   EACH   EVECTOR 

20   00  30     M0CE=1,M00LS 
ANALYTIC   EXPRESSION 
PSKMOJE)   =   CQEF«EVEC(J) 

30   J  =   J   ♦   NZT 
RETURN 

INSIDE TCLINE.  LOOP FOR EACH EVECTOR 
40 J = IND 

DO 50  M0ÜE=1,MOOES 
QUADRATIC   INTERPOLATION .      ,, 
PSMMODE)   =   C0EF(1)«EVEC(J-1)+   COFFl 2 )»EVEC U) ♦  COEF (3)»E VEC I J*l) 

50   J  =   J   ♦   NZT 
RETURN 
cND 
SUBROUTINE   DTPSIC(ZCES,    INC,   CP,   COP) 
GENERATE   COEFFICIENTS   FOR   DETERMINING   EFUNCTION   AND   DERIV   AT 

■ 

NZT,   DKRAT,   DTDEP 

It 
2t 

COMMON   /OCEAN/   LIBSEA,    MODES,   NK,   TABKdOO»,   nn. i * 
TDEPMX,   TDEP(AOO),   NFLAG,   SQBV(400)t   OCNüEP,   RKMAX 
SQN(400),   NKT,    IPPVEC 

NZT£,   ZT10 

1. 
2, 
3. 

5, 
6, 
7, 
8, 

ZTN, 
BOTl, 
NTRDT,   It 
TDPÜBSIBO), 
TDLDK2(80), 
TRIMAT(400,3), 
DU(400>,   CON(AOO), 

COMMON   //   RK.   ITHK,   ZT(400),   LMAVEC.   NZTl, 
ITOP,    IBOT,    SQK,   TOPI,   TÜP2,   T0P3,   T0P4,   T0P7, 

B0T2,    B0T3,   B0T4,   B0T7,   BÜT8.   IERR,   QIC(400) 
ZS,   TE/AL(4C0),   TDLDK(80»,   TP0BS(8- 

TOPSRC(80),   TWI(80),   TPSUPT(80), 
EVEC(400,80),   TEMP(400,5),   DC(4C0) 

SD(400),   SDL(400)f    SOL2(400),   0L(4Ü0) 
OMEG(400),   BND(400),    IEVAL(400) 

TGP8 

TPSUPB(80) 

,   0(400) 

EV3PST(80),   PSIN2I(80) 
POSITION   ZDES 
DIMENSION   CP(3)t   CDP(3) 

C 
c 
c 

C 

C 

SKIP IF DESIRED POINT IS BELOW TOP OF TCLINE 
IF (ZDES .LE. ZTN)  GO TO 20 
PROTECT FROM LOW ORDER BITS IF TCLINE GDES TO SURFACE 
IF (ITOP .EQ. 0)  GO TO 20 
SET   FLAG   SHOWING   ABOVE   TCLINE 
IND  *   0 
IF   (RK   .NE.   0.)     GO  TO   10 

fl 

dl 
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10 

c 

c 

c 
c 

20 

30 

C 

C 

C 
L 
C 
C 

c 

c 

^0 

50 

60 

CP   =   ZDES/ZTN 
COP  =   l./ZTN 
GO  TO  70 
TMP   =   tXP(KK»(ZTN-ZCES) )   /   ( fc"XP ( 2.»<K«Z TN )-1. ) 
TMP1   =   tXPU.'RK^ZÜES) 

CP   =   SlKH(KK»ZnES)/S 1NH(KK»ZTN) 
CP   =   TMPKTMP1-1.) 

CDP   =   HK«CL;SH(RK*ZDES)/SINh(RK«ZTN ) 
CDP   =   RK»TMP*( i MR- +1 . ) 
GO   TO   70 

SKIP   IF   OESIKLC   POINT    IS   ABDVE   BDTTD^I   DF   TCLINE 
IF    (ZOES   .GE.   ZTdl )      GO  TG   AO 
IF    (IflOT    .EG.   0)      GO   TO   40 
SET   FLAG   SHOWING   bEL0*<    TCL nE 
IND   «   -1 
IF    (RK   .NE.   Ü. )      GO   TO   30 
CP   =   (ZCEb-iüC\DEP)/ZTlD 
CDP   =   l./ZTID 
GO   TO   70 
TMP  =   tXP(RK»(ZO£S-ZTJ 1)))   /    ( 1 .-EXP(-2.»RK^ZTID)) 
TMP1   =   EXP(-2.«RKMZDES*0CNDEP ) ) 

CP   =   S1NH(RK»(ZDES + 0CNDEP ) )    /   SINH(RK»ZT1D) 
CP   =   TMP«( 1.-1 MP1) 

CDP   =   RK«CüSH(RK«(ZDES+OCNDEP) )    '    : INHlRK»ZT1D ) 
CDP   =   RK«TMP«( l.+FMPl) 
GO   TO   70 

o 

ZDES   I 
INCOMI 
NHERE 
LIM  = 
00 50 
IF   (ZO 
1 =   NZ 
ADJUST 
IF    (ZD 
SAVE   P 
IND  = 
DEL  = 
DEL2   = 
032   = 
D31   = 
021   = 
COEFFS 
CP(l) 
CP(2) 
CP(3) 
COtFFS 
CDP(l) 
CDP(2) 
CDP(3) 

S   WITHIN   THE   TCLINE 
NG  VALUt   OF    IND    IS   LOWER   LIMIT 
ZT( 1-1)    .LE.   ZDES   .LE.   ZT(I) 
MAX0(3, IND) 

I=LIMtNZTl 
ES   .LE.   ZT( I ))      GO  TO   60 
Tl 

ZT( I)    IS   CLOSEST 
.LT.   ZT( I )-ZDES) 

TO   SEARCH   FUR   I, 

O 

NOTE    IND 

TABLE   POINT 
1   =   1-1 

.GT.   0   IMPLIES 

TO   ZDES I   SO  THAT 
ES-ZT(I-l) 
OSIT ICN    IN   TABLE 
I 
ZCES   -  ZTJ1-1) 

2.»0EL 
ZT(I + 1)    -   ZT( I) 
ZT( ! + H   -   ZT( 1-1) 
ZT(1)   -   ZT( 1- 1) 

FOR   QUADRATIC    INTERPOLATION   OF   E I GENFUNC TIUN 
■   I.   ♦   CeL«( DEL-D31-C21)   /(D31»D2n 
=   DEL»(U31-UEL)   /<D32*D21) 
=   DEL«(CEL-U21)   /(D32»D31) 

FOR   INTERPOLATING  DIPSU/DZ 
=   {DEL2-D31-C21)   /   (D2UD31) 
=   (D31-DEL2)   /   (D32»021) 
=   (DEL2-D21)   /   (D32»D31) 

WITHIN   TCLINE 

PSI 

C 
C 

70   RETURN 
END 
SUBROUTINL   OTSETK 
SET   UP   WAVE   NUMBER   K   LIST 

COHMON  /CONST/   jDKt   JD»100Ef   JUTCL,   PI,   MULLt   JDCKL,   JDMFT 
It JDCKSV»   JDMSP,   JDCDGE 

CONDON  /OCEAN/   L1BSEA,    MODES,   NK,   TABKdCOIt   NZT,   DKRAT,   DTDEP 

92 
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kB 

C 
c 
c 

c 

c 

Li 
2, 

TOEPMX,   TDEPUOO)t   NFLAG,   SQBVMOO),   OC^ÜEP,   RKMAX 
SON'400),   NKT,    If»PVEC 

SKIP   IF   DESIRED  SIZE   OF   K   LIST   IS   WITHIM   DIMEMSION 
IF    (0   .LT.   NK      .AND.      ^<    .LE.   JDK)      GU   TO   20 
URITEUflOl   NK.JDK 

10   FORMATCtH   NK=,I4,23h   IS    ILLEGAL.   DIMENSI 0N = , U) 
CALL  ERRXIT 
SKIP   IF   K   LIST   WAS    INPJT   DHECTLY 

20   IF   (DKRAT    .LE.   0.)      GO   TO   50 
PRESET    FOR   EGUAL    liMTER/AL    TABLE 
C  ■  I. 
DEL   =   RKMAX/FL0AT(NK-1) 
IF   «DKRAT    .EC.    1.)      GO   TO   30 
GENERATE   K   LIST   WITF   DELTA   <    INUEASfcÜ   BY  FA:TÜ^   C   FOR   EACH   POINT 
C   =   DKRAT««(l./FLUAT(N<-2) ) 
DEL   =   RKMAX   •   (C-l.)   /    (OD<RAT-l.) 

30   TABK(l)   =   0. 
DO  ^0      1=2,NK 
TABMI )   =   TABM 1-1)   ■»•   DEL 

^0   DEL   =   C»DEL 

o 

C 
c 

c 
c 
c 

c 

c 

c 

c 

c 

c 
c 

c 

c 

50   NKT   =   NK 
RtTURN 
END 
SUBROUTINE   DTSETN 
SET   UP  THERMOCLINt  TABLE 

CUMMON   /CONST/   JDK,   JD^DOE,   JDTCL,   ?I,   VJULL,   JDCKL,   JOMFT 
1, JDCKSV, JDMSP, JDEDGE 

COHHON /OCEAN/ LIBSEA, MODES, NK, TABK(IOO), NZT, DKRAT, DTDEP 
If     TDEPKX, TDEPCfOO), NFLAG, SüBV(tOO), OCNDEP, RKMAX 
2, SQNUOO), NKT, IPPVEC 

SKIP   IF   DESIRED  SIZE   OF   TCL1NE   TABLE   IS   AC:EPTA3LE 
IF   «3   .LE.   NZT      .AND.      NZT    .LE.   JDTCL)      GO   TU   20 
WRITE(S,10)   NZT,JDTCL 

10   F0RMAT(5H   NZT=,I4,23H   IS   ILLEGAL.   DIMENS ION«, M) 
CALL   ERRXIT 
PRESET    INTERNAL   INCREMENT    ?N   TCLINE   DEPTHS 

20   DEL  =   CTOEP 
'iPUT,   JSE   !T   TO 
.0.)      GO   TD   30 

L 1ST   WAS   INPUT  DIRECTLY 
50 

COMPUTE   INCREMENT   FROM    INPUT   MAX,   MIN   AND   NUMdfcR   OF   POINTS 
DEL  =    (TDEPMX-TDEP( 1))   /   FLDAHNZT-l) 
CONSTRUCT   EQUAL   INCREMENT   TABLE 

30   DO  «►O      1*2,NZT 
TDEP(I)   «   TDEP(I-l)   ♦   DEL 

IF IT   WAS   INPUT,   JSE !T   TO 
IF (DEL   .NE.   0.)      GO TD   30 
IF MAX   DEPTH   IS   ALSO ZERO, 
IF (TOEPMX   .EC.   Do) GO   TJ 

CONSTRUCT   LIST  OF   DEPTHS 

^0 

SET  UP   LIST   OF   N«*2(ZT ) 
50   DO  60      1=1,NZT 
60   SQN(I)   =   SOBV»NZT-I + l) 

JUMP   IF   IT   WAS   REALLY   >l'»2   INHUT   INTO 
IF   (NFLAG   .EO.   0)      GO   TJ   80 
IT   WAS   N   ( = BRUNT   VAISALA   FREQUENCY). 
DO  70      1=1,NZT 

70   SQN(I)   =   SQN(1 )»»2 

93 
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C 
C 

80   RETURN 
END 
SUBRCUTINt   CTSUPR 
COMPUTE,   STORE   E IGENFJvj CT I 0M   AT   TOP 

C 
c 
c 

c 
c 

c 
c 

AND   BOTTOM   DF   SUPERSTRUCTURE O 
COMMON   /CÜNTRL/    ICASE,     IC<FLG{20),    JDISP,   JFFT,    JP3T 

1, NCD1SP,   NOGKIC 
EQUIVALENCE   (MODS£A,IC<FLG(1)),    (MODOBS,ICKFLG(Z)) 

I, (MODHGCICKFLGO)),    ( MOGW AK, ICKFLG( A ) ) ,    ( ^OüSUP , I CKF LG (5 ) ) 

CUfyON   /OCEAN/    LIHSEA,    MOOES,    UK,    TABK(ICC),   MZT,   DKRAT,   UTDEP 
1, TDEPMX,    TDF.P(^OO),   NFtAG,    SOBVC^OO),   OCMUEP,   RKMAX 
2, SÜN(400),   NKTi    IPPVEC 

CÜCMON   /SUPER/    ISUPR,    SJPTOH,    SUPBOT, 
1, SUPM,,IU,    SüL IM,    SJPDIÄ,    SUPLEN 

1PSUPR,    SUSU,    SUSEP2 

SUPMiüi 

». , 
2, 
3, 
*i 
5 , 
i>, 

7, 
8, 

COHMON   // 
ZTN, 

NZT1,   NZT2,    ZTID 
T0P8 

RK,    ITHK,    ZT(AOO),    LWAVECi 
ITUP,    IBOTi    SQK,   TOPI,    TOPZ,   TUP3,   TOPA,    TOP?, 

BOTi,   BÜT2,   B0T3,   B0T4,   B0T7,   ÖÜT8,   I ER*,   QICt400) 
NTKLT,   Z,   ZS,   TEVALl^CG),    TDLüKlBO),    TPÜBS(80) 
TÜPUBS(JO),    rDPSRC(80)i    TWI16Ü),   TPSUPT(dO),   TPSUP3(90) 
T0LÜK2(80).    EVEC(400,80),   TtMP(400,5),   OCIACO) 
TRlMAT{^00t3)t   SD(40C),    SDL(400),   S0L2(400),   DL(^ÜO),   D(40G) 
0U(400),   CONIAOO),   0MEG(400),    BND(4C0),    IEVAL(4C0) 
EV3PST(a0),    PSIMZKSO) 

10 

OIMENSICN   CPT(3),    CPB13),    DJM^Y(3) 

RET'JRN   IF   SAME   AS   PREy/IDUS   CASF 
IF    (LIBSEß + MCCSEA + MCCSJP   .ES.   0)      RtTUR^i 
GENERATE   CUEFFS   FOR   CDMPUT HG   PSI   AT   TDP 
SOURCE/SINK   ON   1ST   PASS   OR   IF   OUTSIüE  DF 
IF   (ITHK   .NE.   1)      GO   FD   10 
I NUT   =   Ü 
INDB   =   0 
IF    «I NOT 
IF    (INDB 
GENERATt 

AND   dOTTOM 
TCLINE 

OF    LINE O 

CALL 
CALL 

DTPSICUS + SUPTUP, 
DTPSICCZS+SUPBOT, 

1NDT,   CPT, 
INDB, :PB. 

DUMMY) 
DUMMY) 

ALL M3DES AT 
IMDT, CPT) 
INDB,   CPB) 

TOP   AMD   BDTTOM   DF   SUPERSTRUCTURE 

.LE.   0) 

.Lt.   0) 
PSI   FOR 

CALL   DTPSKTPSUPT, 
CALL   DTPSKTPJUPB, 

RETURN 
END 
SUBROUTINE   DTWAKE 
EVALUATE   WAKE    INTEGRAL 

COMMON   /BODY/    IBOOY,    IPBODY,    RODDEP,   BODDIA,   BDDLE^,   BODSPO 
l, RÖSEP2,    RBSIR,   RBLIM 

COMMON   /CONST/   JDK,   JD^DDE,    JDTCL,    PI,   MULL,   JDCKL,   JDMFT 
I, JDCKSV,   JDMSP,   JDEDGE 

CDMMON   /CCNT«L/    ICASE,    lCKFLGt20),    JDI5'r',   JFFT,    JPOT 
I, NQDISP,   NOGRIC 

EQUIVALENCE   (MODSEA,IC<FLG( 1 ) ),    {MODObS,ICKFLG(2)) 
1, «MOOHOD, ICKFLGm ),    ( ^OOWAK , ICKFLG ( 4) ) ,    ( MOOSUP , I CKFLG ( 5) ) 

COMMON   /OCEAN/   LIBSEA,    lÜDESt    NK,    TABKdOO),   NZT,   DKRAT,   DTDEP 
1, TDEPMX,   TDEP(AOO),   NFLAG,    SQBV(400),   OCMDLP,   RKMAX 
2, SQNJ'tOO),   NKT,    IPPVEC 

COMMON   /WAKE/    IWAKE,    C«<AKR,   CWAKX,    XWÄ<E,   WAKRAD,   XWNOM 

94 

o 

>. 1 ■ ^ .^.^-^Wi^j-I.^.^^. 
■ ^-- ■ ■ ■■Hi 



F- i un J>IIIH«W««W.««>>"^ '>w-"^^Ml|pim|piilpil HHÄyin ,1 ai, »jwupppppmiiipp 
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RESLVS»    CWAKM 

c 

c 
c 
c 

c 

c 

c 
c 

c 
c 

c 

c 

c 

c 
c 

c 
c 
c 
c 
c 

COKHON 

If 
2, 
3, 
4, 
5, 

7. 
8, 

// RK,    ITHK,   ZT{400)»    LWAVEC,   NZT1,   NZT2f    ZT10 
ZTN,    1T0P,    IBOT,    SQK,   TOPI,   TOP?,   TÜP3,    TÜP4,   T0P7, 
HCT1,   BLT2,    BOT3,    B0T4,   B0T7,   B0T8,   IER^,   0i:(^00) 
NTROT,   Z,    ZS,   TEVAK^CO),   -!nLDK(80),   TPÜBS(80) 
TüPCBS(öO),   TDPSRC(80),   TwII80),   TPSUPT(8C>, 
TüL0K2(bO),    EVEC« 400,80),    TEMP(A00,5),   JCUOO) 
TRlMATCOO.i),   SD(400),    SDLCOO),    SDL214C0),   Dutuu., 
DU(400),   CGNCAOO),   OMEGt^CU),   BNDIACO),    IEVAU400) 
EV3PST(aO),   PS1N2H80) 

T0P3 

TPSUPB180) 

DL(^OO),   D(*OOI 

DIMENSION   C0EF13),    DUM^fO) 

CASE 
RETURN 

RETURN   IF   NC   CHANGE   FROM   PREVIOUS 
IF    (LIBSfcA+MODSfcA*MnOrfA<    .E3.   0) 
CALL  TIMtR(6) 
SKIP   IF   NCT   FIRST    PASS 
IF    (ITHK   .NE.    1)      GO   TO   40 
JUMP   IF   SUB   IS    INSIDE   TCLINE 
IF   (ZT(1)   .LT.   ZS      .ANJD.      ZS   .LT.   ZTN)     GO   TO   10 

WRITE(6,5) 
FORMAT(49H   EPROR--WAKE   REQUESTED 
CALL   ERRXIT 

BUT   BODY   IS  OUTSIDE   TCLINE) 

THAT   ZT( III)    .LT.   ZS   .LT.   ZY(II2) 

10 
15 

20 

SIZING 

C 

C 

FIND   111,112   SUCH 
DÜ   15      IIZ=2,NZT 
IF    (ZT(II2)    .GT.   ZS)      GO   TO   20 
NEVER   FALL  THROUGH   ABDi/E  LODP 
III   =   II2-1 
IF    (ZT(IIl)    .GE.   ZS)      III   =   IIl-l 
FRÜUOE   NUMBER   BASED   OH   M   AVERAGED   OVER   BODY   DIAMETER 
NOTE   OTAVtN   IS   A   FUNCTION   FDR   AVERAGE   N 
FD   =   2.«PI*BCCSPD/(0TAVEN(BOCDIA)»BODOIA) 

WAKE   RADIUS   FROM   THAT    FROUCE   NUMBER 
WRAÜ  =    .5«CWAKR«BÜCCIA»FD*».25 
AVERAGE   N  OVER   W A< E   RADIUS   JUST   COMPUTED 
8V   =   DTAV£N(2.*WRAD) 
FROUDE   NUMBER 
FO  =   2.«PI«B0DSPD/(BV»BDDDIA) 
WA'vRAD   =   .5«CWAKR»B0CDIA»FD«».25 
NOMINAL  START   OF   WAKE   COLLAPSE   (DOES   NOT   INCLUDE 

FACTOR   CHAKX) 
XWNOM   =   FD»BUUOIA 
AVESQN  =   3V««2 

COMPUTE   INTEGRAL   OF   AV ESONM Z + BODDEP )»SIN{ ETA» SQRTl WAKRAD»»2 
-(Z+B0DDEP)..2))«PSI/ETA.DZ   FROM  -BODOEP-WAKRAD    TO   -«ODDEP+WAKRAD 

LCOP  TOR   EACH   MODE 
40   DO   190     MCDE=1,MODES 

FWA-1   OF   EVECTOR 
LUC1   =   (MODE-1)»NZT 
C0S(THETA)«»2   =   UI/RK)»«2 
C2T   =   i./(TEVAL(M0DE)»B0DSPD««2) 
SKIP   IF   SPEED   IS   SUB-CRITICAL 
TWI(MODE)   =   0. 
IF    (C2T   .GT.   1.)      GO   TO 
ETA=RK«SIMrHETA) 
ETA  =   RMSQRTI 1.   -C2T) 
INTEGRAND,   DISPLACEMENT 

G   s   0, 

190 

AT   SUB   DEPTH,   INITIAL   VALUE   OF   INTEGRAL 

95 
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2ETPST   =   0. 
SUWI   =   0. 

C ARGUMENT   OF   SIN   FJNCTID^   IN    INTEGRAND 
SARG  =   WAKRAC»ETA 

C DISPLACEMENTS   OF   rCLINE   TAPLE   POINTS   BELOW   ANJ   ABOVE    SUB   DEPTH 
ZET1 =  zs  - zrdii) 
ZCT2   =-ZS   +  Zl(III) 

C SET    INDICES   OF   NEXT   TCL INE   POINTS   FROM   INITIAL    VALUES 
11 =   III 
12 =   112 

C INPUT   RESOLUTION   GIVES    >1AX    ALLOWED    IViC^EMENT   IN   SARG 
OSARG   =   PI/RESLVS 

 START    INTEGRATION   LOOP  
SAVE   PAST   VALUE   OF    IMTEGRAND   AMD   TENTATIVELY   Sc T   NEW   SARG 

SO   GPST   =   G 
SARG   =    SAKG   -   OSARG 

C 
c 
c 

O 

IF    (SARG   .GT.   0.)      GO   TD   60 
C SINE   RESOLUTION   PERMITS   STEP   TO   END   OF   INTERVAL    (K = 0   ALWAYS   DOES 
C THIS).      TENTATIVELY   SET    DISPLACEMENT    T3   EN3-0F-I NTE R VAL 

ZET = WAKRAÜ 
SARG = 0. 
GO TO 70 

C     SET DISPLACEMENT CORRESPOMCIMG T3 THIS VALUE OF SAR3 
60 ZET = SCRT(WAKRAD»»2 - (SARG/ETA )»»2) 

HIT AL  POINTS IN TCLINE TABLE 
70 IF (IET .LT. ZtTl)  GO TO 80 

HIT POINT AT ZET1 UNLESS ZET2 OCCURS FIRST 
IF (ZET2 .LT. ZETl)  G3 TO 90 
ZET1 IS FIRST.  HIT IT AND POINT TO NEXT ENTRY 
ZET = ZtTi 
II = U - 1 
SLT   ZETl   FOR   THIS   NEXT    EN1RV .   PRESET   T3   END   OF    INTERVAL   IN   CASE 
WE   WENT   OFF   THE   TABLE. 
ZETl   =   hAKRAC 
IF    (U    .GT.   0)      ZETl   =   ZS   -   ZT( ID 
IF   ZET2   MATCHED   7ET1,    FIX    IT   TOO 
IF    '.ZET2   -   ZET )      110, 100» 110 

JUMP   IF   SINE   RESOLUTION   IS   CONTROL! ING  CRITEklUN 
80   IF    (ZET   .1 T.   ZET2)      GJ   TO   120 

ENTRY   AT    12   GIVES   SMALLEST   STEP.      USE   ZET2 
90   ZET   =   ZET2 

POINT   TO   NEXT   ENTRY. 
100   12   =   12   ♦   1 

SET   CORRESPONÜING   ZET2   (SET   TO   WAKE   RADIUS   IF   ABOVE    TCLINE) 
ZET2   =   WAKRAC 
IF    (12   .LL.   NZT)      ZET2   =   ZT(I2)   -   ZS 
RESET   SARG   SO   IT   CORRESPONDS   TO   THE   NEW   ZET 

110   SARG  =   tTA«SQRT(WAKRAD»«2   -   ZET»»2) 

PICK  UP   Z   CCCRDINATES   CORRESPONDING   TO   DISPLACEMENT   ZbT 
120   Zl   =   ZS   -   ZET 

Z2   =   ZS   +   ZET 

GET   COEFFS   FOR   DETERMINING   EFUNCTION   AT   Zl 
Jl   =   II   ♦   I 
CALL   OTPSICIZlt   Jit   COEF,    DUMMY) 
COMPUTE   EFUNCTION   AT   Zl.     N3TE   Zl   NEVER   AB3VE    TCLINE 
IF    (Jl    .GE.   0)      GO   TO   130 
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Zl   BELOW   TCLINE 
UNZl   =   COEF«EVEC(LÜCUl> 
GO  TO   1^0 
Zl   WITHIN  TCLINE 

130   LOC   =   LOCi   +01 
UNZl   ^   COEFll)«EVtClLÜC-l)   +   C0EF(2 ) »tVEC(LOC) 

1 +   CCEF(3)*£\/EC(L3C*1 ) 
GCT   COEFFS   FOR   DETEKMIMING   EFUNCTIOM   AT   11 

UO   J2   =   12   -1 
CALL   DTPSiC(Z2,   J2,   COEF,   DUMMY) 
COMPJTE   EHUNCTION   AT   Z2.     NDTE   Z2  NEVE*   BELOW   TCLINE 
IF    (J2    .NE.   0)      GO  TO   150 
UNZ2   ■   CüEF«EVEC(LaCl*>*ZT) 
GO   TO   160 
Z2   WITHIN   TCLINE 

150   LOC   =   LOCI   +   J2 
UNZ2   =   CO£F( l)»EVtC(i.OC-l)   ♦   COEF ( 2 )»EVEC ( LOC ) 

1 +   CO£F(3)«EVL-CaOC + l) 

160   IF    (RK   .NE.   0.)      GO   TO    170 
INTEGRAND   FOR   K=0 
G   =    (UNZ2-UNZ1)»ZET«SQRT(WAKRÄ0«»2-2ET«»2) 
GO  TO   180 
INTEGRAND   FOR  K   NUN-ZERO 

170   G   =   (UNZ2   -UNZl)«ZET*Sn(SA*G)/ETA 

ADD   CURRENT   STEP   INTO   INTEGRAL   (TRAPEZOIDAL) 
180   SUMI   =   SUMI   +   .5»(G   fGPSTJMZET   -ZETPST) 

SAVE  VALUE   FDR   NEXT   STEP 
ZETPST   =   ZET 
JUMP   BACK   FOR   NEXT   STEP 
IF    (ZET    .LT.   WAKRAD)      GO   TO   30 

ADD  WAKE   TERM   TO   DISPERSION   TABLES 
TWKMODE)   =   AVESQN'SUMI 

190   CONTINUE 
CALL   T IMER(-6) 
RETURN 
END 
SUBROUTINE   DTWRIT 
SAVE   DISP   TABLE,   GENERATE   NEW   DT  LIBRARY   IF   OCEAN   CHANGED 

C 

C 

COMMON   /CONTRL/   ICASE,    ICKFLG(20)t   JOISP.   JFFT,   JPOT 
1, NOOISPi   NOGRIC 

EQUIVALENCE   (MODSEA, IC<FLG(1 ) ) i   (MOOOBS,ICKFL3(?)) 
1, (MODBGC,ICKFLG(3))•    IMODWAK,ICKFLGIA)),    (MODSUP,ICKFLG(5)) 

COMMON   /FILES/   NTILIB,    NTDLIB,   NTPDEF,   NTPID,   NfPDAT,   NTPLOT 
I, NTDTAB,   NTEVECt   NTTEMP 

COMMON   /OCEAN/   LIPSEA,    *10DES,   NK,    TABK(IOO),   NZT,   DKRAT, 
I, TDEPMX,   TDEP(AOO),   NFLAG,   S08V(A00),   OCNDEPt   RKMAX 
2» SQN('tOO),   NKT,    IPPV1C 

UTDEP 

COMMON   //   RK,    ITHK,   ZT(4C0),   LWAVEC,   NZTlt   NZT2,    ZT1D 
IBOT,   SOKf   TOPI,   TÜP2,   T0P3,    TORA,   T0P7, 
B0T3,   BOTA,   B0T7,   B0T8,   IERR,   QIC(AOO) 

1 t 
2« 
3. 
A. 

5, 
6, 
7. 

ZTN, 
B0T1, 

JTOr», 
B0T2, 

TOPS 

TDLDMBO),   TP0BS(80) NTRDT,   Z,   ZS,   TEVAL(4C0),    IULUMBUI, 
TDPUBS(aO),   TDPSRC(UO),   TWKBO),   TPSUPT(60),   TPSUPB(60) 
TDLDK2(80),    EVEC(400,80),   TEMH(^00,5),   DC(AOO) 
TRIMAT(<t00,3)t    SDUOO),   SDL(400),    SDL2('t00),   DL(AOO),   D(AOü) 
DUUOO),   CON(AOO),   OM£G(A0O),   BND(ACO),    lEVAL(AOO) 
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EV3^ST(dO),    PSn^IOO) 

SKIP   IF   NCT    IST   P4SS 
IF    (ITHK   .GT .   1)      GO  TD   5 
INITIALIZE   CISPLRblDM   FABLE   FILL 
REWIND   NTÜTAB 
WRITEINTCT AR)   MODES 
OISP   TAO   FOK   THIS   VALJE   PF   < 

3   WkITc(NTUf AB)    RK , ( T L^/AU ( M ) , r CL D< I M ), TPDä S( M ) , T jPOä S ( V ) .TDPS'^C (M) , 
1 TWI(M)tTPSUPT(M),TPSUPB(^),TDLÜ<2(M) , M=l,MÜDES) 

JUMP   IF   ÜCEAN    IS   bAfE   AS   PREVIOUS   CASE 
IF    (MODStA   .EQ.   0 1     GO   TO   10 
WRITE   NEW    UCEAN   ON   CT   LIBRARY    FILE 
WRITE(NTULI'i)    lTEVÄL(M)i I E VAL ( M ), T0LDK2( M ), M= 1 ,MC)L)F S ) 

10   RLTURN 

END 
SUBROUTINE   fTCLN 
FUURIER   TRANSFORM   AND   POTENTIAL    SOLUTIDM   CONHüL 

COMMON   /BODY/    IBÜOY,    IPBüüY,    RODDEPt   BJDDIA,   BUJLcN,   ^OOSPD 
I, RBSLP2,    RBSTR,    RBLH 

CONDON   /CCNTRL/    ICASE,    ICKFLG(20»      JÜISP,    JFFT,    JP(]T 
l, NGÜISP,    NOGRID 

EQUIVALENCE   ( MODS cA, IC< FL G( 1 ) ) f    ( HODDBS. ICKFL J ( 2 ) ) 
1, (MODBODt ICKFLGO) )i    ( ^ODW AK,, ICKFLG( ^t) ) »    (MODSUP , ICKFLG (5) ) 

COMMON   /GHID/    OBSuEP,    NOBS,    DOBS,   ObSMAX,    TABUBS(100),    ITHfmS 
1, X,    CX,   XMIN,   NX,    ITHX,    Y,    DY,    YMH,   NY,    I THY,   HODrl,   MODEN 
2, 1VAK,    IPRDT,    IPPDT(9),    XPMAX,    YPMAX,    IPPPSD,    IPKEDCi 
3, ISPHAS 

COMMON   /SUPER/    ISJPK,    SJPTOP,    SUPPD1,    IPSUPR,    SUSH,    SUSEPT 
1, SUPMIDt   SULIM,   SJPDIA,    SUPLEN 

COMMON   /^AKE/    IwAKE,    C^AKR,    CWAKX,    XWAKE ,    WAK^AD,    XWNUM 
1, RtSLVS,    CWAKM 

••••SUMMARY OF APPROACH*»«« 
TOTAL SIGNAL S IGTOT = ST 4-SP WHERE ST IS 
IS THE POTENTIAL SOLUTION. ST IS THE 
CF T. THIS CPERA1 ION IS DONE IN ROUT 
ANU ADDED TO ST BY ROJTINE FTPOT. 
IN GENERAL, T«SUMOV ER^30ES( T P» EXP( MX 
I = SgRT<-l) AND TP=TUXI) AND T^=T1(-X 
Tl (-XI ) = CCNJG(T1(XI) ) vR TU-XI)=-CON 
TRANSFORM CAN BE «RITTEN T=SOMDVERMJD 
CR T=SUMUVERMODES( 2« I» A IM A G( T 1»EXP( I« 
DOES THIS OPERATION RASED ON T1=SUMDV 
TF IS THE MODE BY MODE IRANSFORM (EXC 
A PARTICULAR SOURCE. THFSE TRANSFORM 
FTGENO. SPECIFICALLY, TF = V«S «HERE V 
VARIABLE «SIGNAL) BEING COMPUTED ANU 
MODEL.      V    IS   COMPUTED   IN   FTVAR   AND   S 

CALL   TIMER(7) 
SKIP   IF   NCT    IST   PASS 
IF    (IT HOBS    ,NE,    1)      GO   TO   5 
COMPUTE   BODY   SOURCE   PARAMETERS    IF 

98 

THE   WAVE-LIKE    SIGNAL   AND   SP 
INVERSE   FOURIER    TRANSFORM 

INE   FTFFT.      SP    IS   COMPUTED 

I»X)+TM»EXP(-1»X1 »X» J    «HERE 
I).      HOWEVER   IF 
JGITKXD),    THE    TOTAL 
ES(2«REAL(T1«EXP(I«XI«X))) 
XI»X))).      ROOTINc    PTNEWX 
ERSOURC£S(TF)    WHERE 
LUOING   X   DEPENDENCE)    DUE    TO 
S   ARE   GENERATED   BY   ROUTINE 

DEPENDS   ONLY   ON    THE 
S   DEPENDS   ONLY   0:;   THE    SOURCE 
IS   COMPUIED   IN   FTSRC. 

BJDY   MODEL   USED 

^Mtm^m^^M 
. j. ■■■ 
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o 
IF    (IHODY+IPBUDY    .NE.   0)      CALL    B0DY1 

C SUPERSTRUCTURE   SOURCE   PARAMETERS 
IF    (ISUPRMPSUPR   .NE.   0)      CALL   SUHRl 

C WAKE   SOURCE   PARAMETERS.     NJOTE   1   STATEMENT   SUB^ÜUTIMES 
C START   OF   WAKE   COLL APSE= INPUT   MULT IPL IE*»NOM INAL   START 

IF    (IwAKE   .NE.   0)      XWA<E   =   CWÄKX*XW^UM 
C SKIP   IF    (WAVE-LIKE)   TRANSFORM   SOLUTION   NOT   RtUUESTED 

5    IF    (JFFT    .EO.   0)      GO   TD   10 
C READ   IN   DISPERSION   TABLE 

CALL   FTDTAB 
C PRINT/PLOT   DISPERSION   TABLE   ON   1ST   PASS 

IF    (ITHOBS    .EU.    I)      CALL   FTDTPP 
C GENERATE   TRANSFORMS   TF   FOR   EACH   SOURCE 

CALL   FTGENO 
C DISPLAY   POWER   SPECTRAL   DENSITIES  ON   1ST   PASS 

IF    (ITHOBS    .EO.    1)      CALL   FTPSOS 
C SKIP   IF   NO  SIGNALS   ARE   TO   BE   COMPUTED 

10   IF   INX   .LE.   0)      GO  TO   40 
C LOOP   FOR   EACH   CROSS-CUT   OF   DATA 

DO   30      ITHX=1,NX 
C DOWN-STREAM   CCORDINATE 

X   =   XMIN   ♦   CX«FLOAT( ITHX-1 ) 
C SKIP   IF   TRANSFORM  SOLUTION   NOT   REQUESTED 

IF   (JFFT   ,EQ.   0)      GO   TD   20 
C COMPUTE   TOTAL   TRANSFORM   T   AT   THIS   X 

CALL   FTNEWX 
C DO   INVERSE   TRANSFORM   FOR   SIGNAL   VALUES 

CALL   FTFFT 
C ADD   IN   POTENTIAL   SOLUTION   IF   REQUESTED 

20   IF   (JPOT    .NE.   0)      CALL   FTPOT 
C SEND  CROSS-CUT   DATA   TO   OUTPUT   PROCESSOR 

CMl   FTCJTS 
30   CONTINUE 
40   CALL   riMER(-7) 

RETURN 
END 
SUBROUTINE   FTCUTS 
LUTPUT   SIGNAL   CAT A C 

C 

ARE   DUMB. 
(SEC   DTWAKE) 

TO   PP  PROCESSOR 

1 
COMMON   /GRID/   OBSDEP,   ^3BSt    OOBSf   03,'    AX, 
t X,    DX,   XMIN,   NX,    ITHX,   Y,    DY,    YMIN, 

2, IVAR, IPRDT, 
3, ISPHAS 

IPPDT(9), XPMAX, 

TABOaSdOO),   ITHOBS 
NY,   ITHY,    M0DE1,   MODEN 

YPMAX,    IPPPSD,    IPREDG 

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

COMMON   /PPCOM/ 
1 LLNPP,   PNAME,   P1IM,   P«UX,   PLE^,   VNAME,   VMIN,   VMAX 
2, VLEN,   FNAME(2),   FMIN,    FMAX,    FLEN,   FTODP,   TITLE(2) 
3, IOCUR,    IPLTYP,    IPLOT,    IPRINT,    IEDIT,   NP, 
4, IDPP,   NV,    ISYM 
E, ENÜPP,   IBLOKS(l) 

IVLIST,   NOPP 

O 

COMPLFX   VAR 
COMMON   //   ETA,   DETA,    IETA,   ^ETA,   MODE,   MINMOD,   MAXMOD,   XI 

1, RK,   OLDK,   PSIO,   DPSIO,    OPSIB,   WAKI,   SUPT,   MAXK,   LOCDT 
2, L0CCT1U0),    IFWADT,   L»JADT,    IXTRAP,   VAR,   IVSYM,   IBSYM 
3, IWSYM,    ISSYM,   LOCDTK,   JTRAN 

COMPLEX   CFFT,   CTEMP1,   CFT,   CExO 
COMMON   //   CFF1(256),   CTEMP 1(256),   CFT(256,40),   :E XD (256,40) 
EQUIVALENCE   (YSPACE,CFFT) 
DIMENSION  YSPACE( 1) 

;J 
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JUMP   IF   THE   GHID   HAS   MJLTIPLE   DFPTHS 
IF   (NOBS    .Gl.   1)      GO   TD   30 

AT   CONSTANT   X 

GRID   IS   MULIIPLE   X   AND   CONSTANT   DEPTH 
SKI^   IF   NGT   1ST   PASS 
IF   (ITHX   .GT.    1)      GU  T 3   10 
INITIALIZE   PP  SPEUFICATIDNS 
CALL   SETIÜ(HHCUTS,    0,    1HX,    1HY,   ^AMES(11IVAR )) 
WRITE   DATA   KECORD   FOR   THIS   X 

10   CALL   WKTCATd,    NY,   YSPACE,    1,    X) 
SKIP   IF   NOT   LAST    PASS 
IF   (ITHX   «LT.   NX)     GO   T3   20 
VMIN   =    0. 
VMAX   =    CY«FLOAT( NY-H 
CALL   WRTILMNY,    0,U) 

20   RETURN 

Y-Z   SCAN 
30   IF   (ITHCriS   .GT.    1)      GO   TO   AO 

1ST   PASS.      INITIALIZE   PP   SPECS 
CALL   SETIU(^HCUTS,   0,    5HDEPTH,    1HY,    NAMES(1, IVAR>) 
MAKE   FUNCTION   POSITIVE   TO   THE   LEFT 
FTCDP   =    -FTGDP 
WHITE   DATA   RECORD   FOR   THIS   DEPTH 

40   CALL   WRTDATd,   NY,   YSPACE,    1,   OBSDEP ) 
SKIP   IF   NOT   LAST   PASS 
IF   (ITHOHS   .LT.   NOBS)      GO   T3   50 
VMIN  =   0. 
VMAX   =    DY«FLCATtNY-l) 
CALL WRTIü(NY, 0,0) 

50 RETURN 
END 
SUBROUTINE   FTDISP 
INTERPOLATE   IN   0ISPERSI3N   TABLES   AT   GIVEN   VALUE   OF   ETA 

COMMON   /BODY/    IBODY,    IPBODY,   80DDEP,   BDDDIA,   30DLE^,   BODSPD 
1, RBSEPZ,    RBSTR,   RBLIM 

COMMON   /SUPER/    ISUPR,   SUPTOP,    S'JPBOT,    IPSUPR,   SUSTR,   SUSEP2 
1, SUPMID,   SULtM,   SJPDIA,   SUPLEN 

COMMON   /WAKE/    IWAKE,    CrfAKR,   CWAKX,    XWA<E,   WAKRA3,   XWNÜM 
1, RESLVS,    CWAKM 

COMPLEX   VAR 
COMMON   //    ETA,    DETA,    1ETA,    »JETA,   MODE,   MINMQO,   MA <MUD,   XI 

ll RK,    DLDK,    PSIO,    DPSIO,    DPSIR,    WAKI,    SUPT,   MAXK,   LOCDT 
2, LOCDTU^O),    IFWADT,   LWADT,    IXTRAP,   VAR,   IVSYM,   IBSYM 
3, IWSYM,    ISSYM,   LOCDTK,   JTRAN 

COMPLEX   CFTBOü»    CFTSüP,    CFTrfAK 
CUMMON   //   CFTßOD(256),    CFTSUP(256),   CFTWAK(256),   TAöXI(256) 

lf TK0(40),    TKCIOO),   TETA(100,AO),   TDLDK(100,40),   TPSI0(I00,40) 
2, TDPSI0(10Ö,40),   TDPSIB(100,AO),   TWAKI(100,AC) ,   TSUPT(100,A0) 

EQUIVALENCE   (TEMP1,CFTB30) 
DIMENSION  TEMPi(9, 1) 

FIND   PRC^ER  POSITION   M   OISP   TABLE.      ASSUME   ETA   ALWAYS   INCREASES 
DO   10      I-LOCCT,LWACT 

10   IF   (ETA   .LE.   TETA(I))      GO   T3   20 

100 
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c 
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< 

FLAG   THAT    AKGUMENT    EXCEEDS   TABLE   RANGE 
1XTRAP   =    1 
RETURN 

LINEAR   INTERP   TO   FIND   K   AS   FUNCT IflN   ÜF   ETA 
20   02   =    l6TA-TtTA( I-D)   /   ( TETAM )-TF TA I I-1)) 

Cl   =   1.-C2 
K   INDEX   WHICH   CURKESPOSüS    FD    I 
J   =   I-LGCCTK 
TEMP   =   TKU-l) 
IF   TtTA(I-l)=Q,    PICK   JP   K   F^GM    1ST   PDHT   LIST 
IF    (I-i    .EQ.    IFWADT)      TEMP   =   TKO(MODE» 
RK  =   C1»T EMP   ♦   C2*TK( J ) 
LINEAR    INTERP   TO   FIND   REMAINING   VARIABLES  AS   FUNCTION   OF    K 
DILAMBDAj/UK   wHERt   LAMBDA   =    1/C«»2 
DLDK   =    C1«TDLÜK( 1-1)   ♦   CZ'TOLDMI) 
NORMALIZED   EIGENFUNCTI ON   PSI    AND   DIPSD/DZ   AT   OBSERVATION   DEPTH 
PS10  =   C1«TPS I0( i-1)   +   C2»TPSI3{n 
DPSIO   =   C1»TDPSIQ( 1-1)    ♦  C2«TDPSI0(I) 
D(0SI)/DZ   AT   BODY   Ü?:PTH 
IF    IIBUDY   .NE.   0)      CPSIB  =   C 1»TDPS IB( I-1 )   +   C2*TDPSIB(H 
WAKE   SOURCE   TERM 
IF    (IWAKE   .NE.   0)      W A< I   =   C1»TW A< I ( 1-1)    ♦   C2»Tw!\KI(I) 
SUPtRSTRUCTURd   TERM   «   PSI(B3TT0M   OF   SUPER)   -   PSI(TOP   OF   SUPER) 
IF    (1SUPR   .NE.   0)      SUPT   =   Cl'TSUPTJI-l)   ♦   C2«TSUPT(I) 
SAVE   CURRENT   I ABLE   POSITION   FOR   NEXT   E^TP.*» 
LOCDT   =    I 
RETURN 
END 
SUBROUTINE   FTÜTAB 
READ   DISPERSION  TABLE   AMD  PERFORM   Fl^AL   ADJUSTMENTS   ON   IT 

COMMON   /BLDY/    IBODY,    IPBODY,   BODDEP,   BODDIA,   BUDLEN,   BODSPD 
1, RBS6P2,    RBSTR,   RBLIM 

COMMON   /CONST/   JDK,   JDMODE,   JDTCL»   PI»   MULL»   JDCKL,   JDMFT 
It JCCKSV»   JDMSP,   JDEDGE 

COMMON   /FILES/   NTILIB»    MTDLIB»   MTPDEF»   MTPID,   NTPD^T,   NTPLOT 
1» NTDTAB»   NTEVEC»    MTTEMP 

COMMON   /GRID/   OBSDEP»    MOBS,    DOBS,   OBSMAX»    TABOBS(IOO),   ITHOBS 
1, X»   UX,   XMIN,    NX,    ITHX.    Y»    DY»    YMIM,   NY»    I THY»   M0DE1,    MODEN 
2f IVAR»    IPRDT,    IPPDT(9)»    XPMAX»    YPMAX»    IPPPSD,    1PREDG 
3 , I S PH AS 

COMMON  /SUPER/    ISJPR»   SJPTOP,    SUPBDT»    IPSUPR,    SUSTR,   SUSEPZ 
1, SUPMIO»   SULIM»   SJPDIA»    SUPLEN 

COMMON   /WAKE/    IWAKE,    UAKR,   CWAKX»    XWAKE »   WAK^AD,   XWNOM 
I» RtSLVS»    CWAKM 

COMPLEX   VAR 
COMMON   //    ETA»    DETA»    IETA»    META,   MODE,   MINMOD»   MAXMOD»   XI 

1. RK»    DLDK»    PSIO»    DPSIO,    DPSIB,    WÄ<I,    SUPT,   MAXK,   LOCOI 
2» LOCDTIUO),    IFWADT»    LWADT,    IXTRAP»    VAR»    IVSYM,    IBSYM 
3» IWSYM,    ISSYM,    LOCDTK,    JTRAN 

COMPLEX   CFTBHO»   CFTSUP,   CFTWAK 
COMMON   //   CFTB0D(256)»    CFTSJP(2^6),   CFTWAK(256),   T^3XI(256) 

1, TKO(^O),   TK(IOO),   TETAI100»A0),   TDLDKI 100»AO),   TPSI0(I00»^0) 
2, TüPSI0(100,40),   TDPSIBI10n»A0),   TWAKI (100, ^0) »   TSUP T (1 00»<»ü ) 

EQUIVALENCE   (T EMP l, vFT BOD) 
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■; c 
c 

c 
c 

c 
c 

c 
c 

c 

c 

c 
c 
c 

c 

c 

c 

c 

DESIRED   MÜÜES. 
TJ   SQUEEZE   OUT 

SC T   UP 
UNUSED   MODES 

EACH   MODE 

UDTAB 

AS   ^ANY   MUDES   AS   WANTED 

BUT  DONT   EXCEED 

DIMENSION   TGMPI(9, 1) 

CALL   TIMER(6) 
SÜUIN   =   I./BOCSPD»»2 
MODE1    AND   MODEN   Af^E   INPJT   LIMITS  OF 
INTERNAL   STCRAGE   ANC   DO-LOOP   LIMITS 
PINMOO   =   1 
MAXMOD   =   MODLN   -MOUEI   +1 
CHECK   MODE   RANGE   AGAINST   AVAILABLE   STCRAGE 
IF    (MAXMOC    .LE.   JOMFT)      GO   TO   6 
WRITE(6,3)    MOÜEI.MQCEN,JDMFT 

3   FnRMATU9H   MODE   RANGE   EXCEEDS   D IMEN SIDM , 31 1 0) 
CALL   ERRXIT 
INITIALIZE   FWA   OF   TABLE   FOR 

6   DO   10      KÜÜE=M1NMUD,MAXMOD 
10   LOCDTKMOUE)   =   0 

DISPERSION   TABLE   IS   ON   TAPE 
REWIND   NTCTAfi t 
READ(NTDTAB)    MODES 
SKIP   IF   DISP   TABLE   HAS   AT   LEAST 
IF   IMODEN   .LE.   MUDES)      GO   TO   16 
WRITE(6,13)   MODEN,MODES 

13   F0RMAT(20H   MOUEN   EXCEEDS   MÜDES,2I1Ü) 
CALL   ERRXIT 
LOOP FOR EACH ENTRY (VALUE OF K) IN DISP TAB, 
STORAGE CIMEN;> ION 

16 DO 50  IK=1,JDK 
READ  K,(LAMBDA(M),DLDK(M),PSIO(M ),3PSIO(M),0PSI3(M), 

WAKI(M)tSUPT<M),SUPB(^ ),DLDK2(M ),M = 1,MOOES) 
READINTCT AB)    RK, ( ( T EMPK I, M ), 1= 1, 9 ), M =1, MODES) 
SKIP   OUT   OF   LOOP   WHEN   ENTIRE   TABLE   HAS   BEEN   KLAD 

IF   (EUF,NTDTAB)      60,20 
DATA  WAS   READ.      SAVE  VALUE   OF   K 

20   TK(IK)   =    RK 
00   40      MOOE=MINMUU,MAXMOD 
NOTE   THAT    HLRE   (AND   Ey/E^YWHERE   ELSE    IN   THE   FT   ROUTINES),    THE 
VARIABLE   -MODE-    IS   THE   STORAGE    INDEX   UF    THE   MODE   BEING 
CONSIDEREC.        NOW   ScT   ACTUAL   MODE  NUMBER 
MN   =   MÜDE   ♦M0ÜE1   -1 
TRANSFER  VARIABLES   FRDH   TEMP 
TDLDK( IK,MODE)   =   TEMPI! 2,MN) 
TPSIOIIK,MOCfc)   =   TEMPl(3tMN) 
T0PSI0(IK,MO0E)   =   TEMP1(4,MN) 
TDPSIB(IK,MODE)   =   0. 
IF    (IBODY    .NE.   0)      TOPS IB( I<, MODE)    =   TEMP1(5,MN) 
SUPERSTRUCTURE   TERM   IS   PS I ( BOTTOM )-P S I( TOP ) 
TSUPT(IK,MOOE)   =   Ü. 
IF    (ISJPR    .NE.   0)      TSJPTIIK.MODE)    =   TE^P1(8,MN)   -TEMPI«?,MN) 
SET   UP  TO   COMPUTE   ETA 
TEMP   =   1.    -   StUlN/TEMPK 1,MN ) 
IF   (TEMP   .GE.   0.)     GO   TO   30 

ENTRY 

O 

STORAGE    TO   DISPERSION   TABLE 

SET   LOG 
=    IK 

3F   LAST 

TEMPK 1,MN) 

30 

CANT   DO   IT. 
LOCDT:(MODE) 
SAVE   LAMBDA 
TETA( IK,M(J0E) 

GO   TO  <*0 
ETA  =   RK«SQRT(TEMP) 
TETA(IK,MCDE)   =   ETA 
FINISH   THE   COMPUTATION 
TWAKK IK.MODE)   =   0. 
IF    (IWAKE    .NE.   0)      TWA<K IK,MODE ) 

FDR   WHICH   t U    IS   1:MA3INARY 

O 
OF   THE   WAKE   SOURCE   TERM   AND   STURE   IT 

=   2.»CWAKM»B0DSPD»TEMP1 (1 ,MN) 
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c 
c 

c 

c 

c 
c 

c 

c 

c 
c 

1 
1 

c 

c 

c 
c 

c 
c 

40 
50 

60 

70 

80 

90 

100 

110 

CCNTINUE 
CONTINUE 

IK = JDK ♦ 1 
SET NUMBER OF 
MAXK - IK -1 

•TEMP1(6,MN) 

ENTRIES   IM  TABLE 

03 
FOR 

NOW   GU   BACK    Ii^ 
fODE  =    MAXMCD 
START   LOOP   FOR   EACH  MDDE 
IKO   =   LOCCTKMODE) 
IF    (IKO   .LT.   MAXK-1) 
TCO FEW TABLE P01MTS 
THEY ARE WORSE CASES 
MINMOD = MOCE +1 
IF (MINMOC .LE. MAXMOO) 
WRITE(6,80) 
FORMATOIH   MAX(K)    IN   D I SP 
CALL   ERRXIT 

THE   TABLE   ANÜ   SET   THE   tTA=0   VALUES   FDR   EACH   MUDE 

TO   90 
THIS   MUDE. 

GO   Tu   13C 

ALSO   SKIP   LOWER   MOOES— 

TftBLE   TOO   SMALL) 

GO   TO   100 
FOR   THIS   MDDE 

IMAGINARY 
.ME. 0. ) 

SET FWA OF UBLE ANJ 

ETA FOR THIS MÜDE 
GO T3 110 

POINT TO THAT FNTRY 

IF   (IKO   .GT.   U) 
NO   IMAGINARY   ETA 
CORRESPONCING  K 
LQCDTKMÜCE)   =    1 
TKO(MODE)    =   TK(1) 
GO  TO   120 
IKO   IS   INDEX   OF   LAST 
IF   (TETA( IKOn,MüüE) 
1ST REAL ErA=0 (BY CHAMCE) 
LOCDTKMnUE) = IKO ♦! 
TKO(MODE) = TK(IKO+1) 
GO TO 120 
AVOID   REPEATED   INDEXING 
Tl   =   TK(IKO) 
T2   =   TK(IKO+1) 
BACK  OJT   LAMBDA   FROM   1ST   REAL   ETA 
RL   =   SQUIN/(1.-(T£TA(IK0+ltM0DE)/T2)»«2) 
LINEARLY    INTERPOLATE   Tj   FIND  K( LAMBDA=S3UIN ) 
NOTE  THAT   TET A(IKO,MODE )   WAS   USED   TO   SAVE   LAMBDA 
TKO(MODE)   =   T 1 ♦( T2-T 1)/( RL-TETA{ IKO, MODE ))•( S3 UIN-TFTA (IKO, MODE)) 
LINEAR   INTERP   COEFFICIENTS   FO^   POINT   AT   K*TKO(MOD£) 
C2   =   (TKO(MOOE)-Tl)   /   (T2-T1) 
Cl   =   1.-C2 
REPLACE  VALUES   AT    IKO   WITH   THE   ETA=0   (<=TKO)   VALUES 
TDLDK(IKO,MüDc)   =   C1«TDLDK(IKO, MODE)    ♦  C2»TDL0K(IKO+l,MODE) 
TPSIO(IK0,MODfcJ   =   C1»TPSI3(IKO,MODE)    ♦   22»TPSIü(IKOf1,MODE) 
TDPSIO(IKO,MODE)   =   C1»TOPSID(IKO,MODE)   ♦   C2*TDPSI0(IKO+1,MODE) 
IF   (IBOCY   .NE.   0)     TDPSIB( K0,MODE)   = 

1 C1»TDPSIB( K0,MODE)   +   :2»TDPSI B( IK0*1 ,MODE ) 
IF   (ISUPR   .NE.   0)      TSJPT(IK0,^DDE)   = 

1 C1»TSUPT(IK0,M0DE)   ♦   C2»TSUPT(IKO+1,MOCE> 
THERE   IS   NO  VALUE   OF   <<A<E   TERM   AT   KO   S3   EXTRAPOLATE   FR1M 
POINTS   IKO*!   AND   IKO+2 
IF   (IWAKE   .NE.   0)      TWA< I(IKO,MODE)   =   TWAKI(IKO+1,M03E)   ♦ 

1 (TWAKK IK0+2,M0DE)-TWAKI( IK0 + l,M00e))   /( TK( IKO+2 )-r 2) 
2 •UK0(MOCE)-T2) 

TETA(IKO,MOD£)   =   0. 

120   MODE  =   MODE-1 
IF   (MODE   .GE. MINMOC)      GO   TD   70 

103 

__________ i^mmHmtäimttmtimm     



WC  _. 

mm^^m-nm nmi.i i   ■■ m^m. mmmmmm. mmmmmmmm 

130 CALL TIMER(-8» 
RETURN 
END 
SUBROUTINt   FTCTPP 
PRINT/PLOT    IHSPiERSlON   TABLE 

COMWIÜs   /BCÜY/    IBOOYi    IPBÜDY,    BDDOEP,    ÖDDD1A,   BüJLbMt   BOOSPD 
1, RBStlPZ,    RBSTr^,    RÜLIM 

COKHGN   /GRID/   OBSDEP,    NOBS,    COBS.    ÜBSMAX,   rA0ÜBS(100),    ITHOBS 
1, X,    DXf   XMINi    NX,     1THX,    Y,    ÜY,    YMIN,   MY,    ITHY,   M00E1 i    MÜDEN 
2, IVAK,    IP'tOr,    IPPDT(9),    XPMÄX,    YPMAX,    IPPPSD,    1PRE3S 
3, ISPHAS 

C 

C 

... 

COMMON   /NAME/    N AMtS ( 2, 1 ü ),    DTNAMS(2,4) 

COMMON   /PPCOM/ 
l LENPP,    PNAMh,    PMIN,    PMAX,    PLEN,    VNAME,    VMIN,    VMAX 
2, VLLN,    FNAME(2),    F^n,    FMAX,    FLEN,   FTODP,    TITLr(^) 
3, ICCUR,    IPLTYP,    IPLUT,     IPRIMT,    ItOIT,   NP,    IVLIST,   NOPP 
^, IÜPP,    NVi    ISYM 
E, ENDFP,    IBLOKb(l) 

COMMON   /SUPER/    ISUPRi    SJPTOP,    SUPBD7,    IPSUP^,    SUST^ ,    SUSEP2 
I, SUPMID,   SULIM,   SJPÜIA,    SUPLEN 

COMMON   /wAKt/    IWAKE,    C^AKR,    CWAKX,    XWAKE,   WAKRAOi    XWNOM 
1, RLSLVS,    C^AKM 

C 
c 
c 

c 

c 

COMPLEX   VA« 
COMMON   //    ETA,    DETA,    IETA,    META,   MODE,   «INMOD,   MAXMÜD,   XI 

1, RK,    OLDK,    PSIOf    DPS10,    DPS1B,    WA< I ,    SUP I,   MAXK,    LOCDT 
2, LOCDTK^O),    IFWAQT,    LWADT,    IXTRAP,    VAR,    1VSYM,    IBSYM 
3, IWSYM,    1SSYM,   LOCDTK,    JTRAN 

COMPLEX   CFTBOD,    CFTSUP,    CFTrfAK 
COMMON//    CFTÜÜDI^56),    CFTSJP(256),    CFTWAK(23ü),    TA3XI(256) 

1, TK0(40),   TK(IOO),    TETA( 100,40),    TOLDK(100,40) ,    TPSI0(100,40) 
2, TDPSIC(100,40), TOPSIB(100,AO), TWAKI(100,40) , TSUPT(100 ,40) 
EQUIVALENCE (T ENP 1,CFTBOD) 
CIMENSICN TLMP1(9, 1) 
DATA   DTNAMS/5HÜL/DK,IH   ,   tHrf(OBS),lH   ,    1OHDW/D^(OBS),1H    , 

1 10HCW/DZ(80D),lh   ,    5FTWAKE,1H   ,    5HTSUPR,1H    , 
2 bHLAMBOA, IH   ,    7HD 21 /ÜK 2, IH   ,    4H-Y/X,IH   / 

SKIP IF SPECIAL PKINT  IS OFF 

IF  (IPRUT  .EQ. 0 )    GO T3 100 

L:CP FOR LACH MODE IN TABLE 

00 90    MOüE=M1NMOU,MAXMOD 

ACTUAL MOCE NUMBER 

MN = MODE ♦M0UE1 -1 

WRITfc(6f5n)    MN 
50   F0RMAT(22H1      CISPL.<iION   RELATICN/7H        MDDE, I 3/IHO ,faX , IHK , 11 X , 

1 3HETA,10X,5HCL/D<,8X,6FW(0BS),7X,23HDW/DZ(OBS) ÜW/DZ(B0D), 
2 3X,DHTWAKE,dX,5HTSUPR) 

FWA   OF   TABLE   FOR   THIS   »iODE 
LIM   =   LOCüTKMODE) 
WRlTE(6,6l))    LlM,TKO{MDDE),TETA<LIM,MODE) ,TDLÜK ( L I M, MODE ) , 

1 TPSIO(LIM,MOüE),TDPSn(L IM, MODE ), TDP Si B ( LI M, MUDc ) , 
2 T^AKI ( L IM, MODE ),TSJPT( LIM, MODE) 

LIM   =   LIM   ♦    1 
WRITE(6,6Ü)    (I,TK( I),TETA( I,MODE),TULDK( I ,MOÜE),TPSIO( I ,MODE) , 

o 

o 
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C 
C 

60 
90 

100 

TOPS 10( I,MÜDE),TDPSIB( 11MODE),TWÄKI(I.rtüDt), 
rSUPT« I,MODE), I = LIMtvux< ) 

FORMATdX, I3tH613.5) 
CONTINUE 

LOOP   FOR   fcACH   C.T.   VARIABLE   WHICH   CAN   3E    SENT   TO   PP   PROCESSOR 
DO   180      ITHVAK=ltc 
SKIP   IF   PP   CPT ION    IS   OFF   FOR   THIS 
IF    ( IPPDT( ITHVAR)    .EQ.    0)      GO   TO 
SKIP IF DLSIRcD 
IF (ITHVAR .EG. 
IF (ITHVA* .EC. 
IF    (ITHVAR   .EU. 

VARIABLE 
180 

VARIABLE 
4 . AN D . 
5 .AND. 
6 .AND. 

HAS   NOT   BEEN   :DMPUTt3 
IBODY+IPBODY    .tQ.   0) GO 
IrtAKE    .EO.   C)      GO   TJ 18C 
ISUPR+IPSUPR   .EQ.   0) GO 

TO   180 

TO   160 

3HETA,   DTNAMS(1»I THVAR) ) 
EACH   PARAMETER   VALUE 

110 

120 

130 

140 

150 

160 
170 

PRESET    THE   PP   SPcLS 
CALL   SETIü(OTNAMS( 1, ITHVAR ),    1,    AhMODE, 
INDICATE   VARIABLE   LIST    IS    DIFFERENT   FOR 
IVLIST   ■   3 
LOOP   FOR   tACH   MODE 
DO   170      MCDE=MINMOÜ,MAXMOD 
FLOAT    ACTUAL   MODE   NUMBER 
RMODE   =   MODE   +   M0DE1   -1 
FWA   OF   TABLE,    NJMÖER   DF   VARIABLE,    FUNCTION   PAIRS   TO   BL:    WRITTEN 
II   =   LOCDTKMÜDE) 
.   =    MAXK   -II    +1 

JUMP   UN   VARIABLE   TO   BE   DISPLAYED 
GO   TO   (110,120, 130,140,150,160),ITHVAR 
CALL   WRTD3(N,   T ET A( 11, MODE ),    TDLDK ( I 1 ,MODE 1,    1,   RMODE) 

TETA( II,MODE), 

rETA( I1,^0DE), 

TDPSIO(I1,M0DE), 1, RMODE) 

TDPSIB(I 1,M0DE), I, RMODE) 

TETA{ U, MODE), TWAK I ( 11, M3DE ) , I, RMODE) 

180 

GO TO 170 

CALL WRTD3(N, TETA(11,MODE), TPSIO(I 1 ,M3DE), 
GO TO 170 
CALL WRTD3(N, 
GO TO 170 
CALL WRTD3{N, 
GO TO 170 
CALL WRTD3(N, 
GO TO 170 

CALL WRT03(N, TETA( 11,MODE), TSUPT(11,MODt), i 
CONTINUE 
WRITE THE PP ID RECORD 
CALL WRTIC(N, 0,0) 
CONTINUE 
RETURN 
END 
SUBROUTINE FTFFT 

RMODL) 

COMMON   /CONST/   JDK,   JDMDDE, 
.t JDCKSV,    JDMSP,   JOEDGE 

JDTCL,    PI,   NULL,   JD;KL,    JOMFT 

COMPLEX   VAR 
COMMON   //   ETA,    CETA,    IETA,    NETA,   MODE,   MINMOO,   MAXMOD,    XI 

If RK,    DLDK,    PSIO,    DPSIO,    DPSIB,   WA<It    SUPT,   MAXK,   LOCDT 
2, LGCCTKAO),    IFWADT,    LWADT,    IXTRAP,    VAR,    IVSYM,    iaSYM 
3, IWSYM,    1SSYM,   LOCDTK,    JTRAN 

COMPLEX   CFFT,   CTEMP1,   CFT,   CEXD 
COMMON   //   CFFT(256),   CTEMP1(256),   CFT(25of40),   CEX0(256,A0) 
EQUIVALENCE   (YSPACE,CFFT) 
DIMENSION   YSPACE(I) 
GIVEN   COMPLEX   FUNCTION   CFFT,    COMPUTE   INVERSE   FOURIER 
TRÄNSF0RM=1/(2»PI)   •INTEGRAL(CFFT«EXP(I»ETA»Y)«DE TA)   WITH 
LIMITS   MINUS   TO   PLUS    INFINITY   AND   I = SQRT(-1). 
DISCRETE   EQUIVALENT   IS 

RESULT (J) = DETA/(2»Pn   •SUMOVER< ( CFFT ( K )»EXP {11 ( j   i ) » ( K-1) / (2»N) ) ) 
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o 

c 

C 

C 

C 

c 
c 

c 
c 

c 

c 

c 

c 

c 

c 

c 
c 

c 

c 

c 

COMMON   /CONST/    JDK,   JDMQUE, 
It JDCKSV,   JQMSP,   JDEDGE 

JDTCL,    PI,   ^ULL,   JDCKL,    JDMFT 

COMMON   /GRID/   OBSDEP,    ^ÜBS,    DOBo,    DbSMAX,    TÄBOäS(lOO),   ITHGbS 
It X,   DX,   XMIN,   NX,    ITHX,    Y,    DY,    YMIN,   NY,    ITHY,    MODE 1 ,   MODEN 
2» WAP,    IPRDT,    IPPDTK),   XPMAX,    YPMAX,    IPPPSD,    IPKEDG 
3, «SPHAS 

COMMON   /SUPbR/    ISUPR,   SUPTOP,    SOPBOT,    IPSUPR,   SUSTR,   SUSEP? 
1, SUPMIC,   SULIM,   SJPDIA,    SUPLEN 

COMMON   /WAKL/    IWAKE,   CWAKR,    CWAKX,    XWAKc,   WAK^AD,   XMNQM 
1, RESLVS,   CWAKM 

COMPLEX   VAR 
COMMON   //    fcl A,    DETA,    IETA,    NETA,   MDÜt,   MINMOU,   N^XMODi    XI 

1, RK,    OLDK,   PSIO,    DPSIO,    DPSIB,    WA<I ,    SUPT,   MAXK,   LOCDT 
2, LCCDTUAO),    IFWADT,    LwADT,    IXTRAP,    VAR,    IVSYM,    IBSYM 
3, IWSYM,    ISSYM,   LDCDK,    JTRAN 

COMPLEX   CFTBOC,    CFTSUP,    CFTWÄK 
COMMON   //   CFTiiOD(256),    CFTSJP(256),    CFTWAK{256),    TABXI(256) 

it TKOinO),   TKCICO),   TETA(iOÜ,AO ),   TDLDK(100,40),   TPSI0(100,40) 
2, TÜPSIO(100,40J,    TOPSIB(100,AO),    TWAKI(100,40),    TSUPT(100,40) 

EQUIVALENCE   (TEMP1,CFTBOD) 
DIMENSION   TEMP1(9,1) 

CALL   TIMER(9) 
NUMBER   OF   POINTS    IN   TRANSFORM   =   NUMBER   QF   SIGNAL   POINTS 
NETA   =    NY 
LENGTH   OF   ALIASED  TRANSFORM   =   2«NETA.      FIND   DETA   FROM 
RELATION     DET^«DY=2«PI/(2*NETA) 
D6TA  =   PI/(FLUAT(NETA)»DY) 
LCOP   FOR   EACH   MODE 
DO   50      MODE=MINMOO,MAX»iOD 
AODRESS-l   OF   K = 0   ENTW    IN   DISP   TABLE   FD<   THIS  MODE 
LOCDTK   =   (M0DE-1)»JDK 
ADDRESS   QF   ETA=0   ENTRY    IN   DISP   TABLE   FOR   THIS   MODE 
IFWADT   =   LOCDTK   ♦   LOCDT 1« »10DE ) 
INITIALIZE   CURRENT   P JS I *'ION 
LOCDT = IFWADT 
LWA   OF   THIS   MODE   IN   DISP  TABLE 
LWADT   =   LOCDTK   +   MAXK 
PRESET   TO   ETA-wlTHIN-TABLt.     CAN   NOT   FALL   OFF   FRONT,   ONLY   END 
IXTRAP   =   0 

LOOP   FOR   EACH   ETA 
00  30      1ETA=2,NETA 
ETA   =   DETA»FLüAT(IETA-1) 
INTERPOLATE   IN   DISPERSION 
CALL   FTDISP 
SKIP   IF   WITHIN 
IF (IXTRAP .EQ 
FELL OFF END. 
DO  10      I=IETA,NETA 
TABXKI)   =   0. 
CFTBOD(I)   =   (0.,0.) 
CFTSUP(I)   =    (ü.,0.) 

10   CFTWAKI I )   =   (0.,0. ) 
GO  TO  40 

20   XI   =   SQRT(RK»*2   -ETA»»2) 

TABLES   USING   ETA   AS   ARGUMENT 

TABLE 
.   0) 
ZERO 

GO   TO   20 
OUT   REMAINDER OF   TRANSFORM 
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C 

C 

c 
c 

c 
c 

TABXK IETÄ)   =   XI 
COMPUTE   V   WHICH   DEPENDS   DHU   ON   THE   UUTPUT 
CALL   FTVAK 
INCLUDE   SUURCE   FACTUK(b )   AND   STURE 
CALL   FTSRC 

30   CONTINUE 

40 

5 0 

SIGNAL   VARIABLL 

O 
EQUATIONS    BLOl^    FOK   ETA=0.      EXTRAPOLATE   FOR    THAT   o0INT 

2.»CFTßüD(2) 
2.»CFTWAK(2) 
2.»CFTSU?(2) 

CFTÖJDO) 
CFTWAKO) 
CFTSUPli) 

IF    (IBOCY    .NE.   0)      CFTBOCC 1) 
IF    (IWAKE   .NE.   0)      CFT^AK(1) 
IF   (ISJPR   .NE.   0)      CFTSUPJ 1) 
WRITE   TRANSFORMS   ON   FILE 
CALL   FTWRIT 
CALL   TIMERC-4») 
RETURN 
END 
SUBROUT INb   FT'NEWX 
GENERATE   TRANSFORM   FOR   CURRENT   VALUt   OF    X 

COMMON   /BODY/    IBODY,    IPBODY,    BODDEP,    BDDDIA,   tiüDLENf   HODSPD 
1, RBSEPZt    RBSTi<,    RBLIM 

COMMON   /FILES/   NT IL IB,    ^TDLIB,    NTPDEF,   ^TPID ,   NTPOAT,   NTPLOT 
I, NTDTAB,   NTEVEC,   NTTEMP 

COMMON   /GRID/   OBSDEP,   NOBS,    DOBS,   OBSMAX,   TABUbS(1 CO) ,   ITHOBS 
1, X,    DXi    XM1N,   NX , • ITHX,    Y,    DY,    YMn,   NY,    ITHY,   MODEli   MODEN 
2, IVAR,    IPRDT,    IPPDT(9),    XPMAX,    YPMAX,    IPPi'SD,    IPREDG 
3» ISPHAS 

C 
C 

C 
C 
C 

C 
c 

COMMON /SUPER/ ISUPR, SJPTOP, SUPB3T, IPSUPR, SUST^, SUSEPl 
It     SUPMIC, SULIM, SJPDIA, SUPLEN 

COMMON /WAKE/ IWAKE, CWAKR, CWAKX, XWAKE , WAKRAO, XWNOM 
1, RESLVS,    CWAKM 

COMPLEX VAR 
COMMON // ETA, DETA, IETA, META, MODE, MINMOU, MAXMUD, XI 

It     RKf DLOK, PSIO, DPSIO, DPSIB, WAKI, SUPTf MAXK, LOCDT 
2, L0CÜT1U0), IFWADT, LWADT, IXTRAP, VAR, IVSYMf IBSYM 
3f     IWSYM, ISSYM, LOCDTK, JTRAN 
COMPLEX CFFT, CTEMP1, CFT, CEXD 
COMMON // CFFr(256), CTEMP1(256), CFT<256,4C), IE XD (256,40) 
EQUIVALENCE   (YSPACE,CFFT) 
CIMENSION   YSPACE(1) 
DIMENSION    I0(4)f    ISYMI^),    ISIAIU) 

CALL T IMER(10) 
IS— 1 = XI, 2=B0DY, 3=WAKE, 4 = SUPERSTKUC TÜRE 
ISTAT(IS) 1 = TUKN O^J SOURCE IS, 0 = IS IS OFF, 1 = IS ALREADY ON 
CN 1ST PASS, INITIALIZE ALL SOURCES TO OFF 
IF (ITHX .NE. 1)  GC TO 20 
00 10  IS=1,4 

10 ISTATIIS) = 0 
SHOW ALL SOURCES ARE OFF 
JTRAN = 0 
DO   15      MODE=MINMOD,MAXMOD 
00   15      IETA=1,NETA 

15   CFTUETAfMODE)   =   (0.,   0.) 
DECIDE   WHICH  SOURCES   TO   TURN   ON 
IF    BODY   REQUESTED,   TURM    IT   ON   THE   1ST   PASS    (IS=2   FOR   BODY) 

0 

O 
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c 
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c 
c 

c 
c 

c 

c 

c 
c 

c 
c 
c 

c 

c 

c 

c 

20   IF   (IBODY   .NE.   0      .AND.      IIHX   -EQ.   1)      ISUKZ)    =  -1 
IF   SUPERSTRUCT   REQUESTED     TURN   IT   ON   THE   1ST   PASS   {IS=^   FOR   SUP) 
IF   (ISJPR   .NF.   0      .AND.      ITHX    .EQ.   1)      ISTATU)    =   -I 
IF   WAKfc   REQUESTED,   TURN   IT   ON   WHEN   X   EXCEEDS   XWAKL    (OUT   DONT 
TURN   IT   ON   IF   IT    IS   ALREADY   ON)      IIS = 3   FO1»   WAKt) 
IF    (IWAKE   .NE.   0      .AND.     X   .GE.   XWAKE      .A\0.      1STAT(3)   .NE.    1) 

I ISTATO)    ■   -I 

SKIP   IF   ALL   SOURCES   ARE   OFF 
IF   (JTRAN   .EC.   Ü)      GO   TO   70 
STEP   MHE   SOURCES   WHICH   ARE   ALREADY   ON)    THROUGH   DX 
DO  50      MO0E=MINMOÜ,MAXM0D 
00  50     lETA-ltNETA 
CFTdETA.MODE)   =   CFT( I ET A, MOCE )»CEX0( IETA »MODE ) 

LOOP  FOR   EACH   bOURCE 
DO  80      IS=2.A 
JUMP IF SCURCE IS TO BE TURMEO ON NOW 
IF (ISTAT(IS) .EQ 
NO SOURCE IS TO B 
GO TO 210 

50 

70 

BO 

90 

TO BE TURMEO ON 
-1)  GO TO 90 
TURNED ON NOW 

95 

100 

PEAD   IN  TRANSF 
REWIND   NTTEMP 
IS=ID{RECNO)    I 
ISYM(RECNO)    IN 
1 = HERMITEAN   AN 
REAO(NTTEMP)    I 
DO   190     MÜOE=M 
DO  95      IETA=1, 
CTEMPK IETA)   = 
LCCP  FOR   EACH 
DO   180      IREC=1 
JUMP   IF   GOING 
IF   (ID(IREC)    . 
READ  XI 
READ(NTTEMP) ( 
INSERT (TRANSF 
DO 100 lETA^l 
ARC = YSPACtd 
CFTUETAtMOUE) 

ORMS   FOR    EACH   SOURCE 

NDICATES   CONTENTS  OF   ^ECD^D   NUM3Eil=RE 
DICATES   SYMMETRY   OF   TRANSFORM, 
TI-SYMMETRIC,   0 = HS,   -l=Nn   SYMMETRY 
D, ISYM 
INMUD.MAKWD 
NETA 
(0.,   0. ) 

SOURCE   AMD X I 

TO   READ   A  SOURCE 
NE.   1)      G3  TO      15Ü 

.NO 

130 

140 

150 

C 
C 

160 

SKIP   IF   CCS, 
IF   (ISTAT(l) 
00  130      IETA=1 
ARG  =   YSPACE(I 
CEXD(IETA,MOCE 
XI   RECOKü   SIGN 
GO  TO   190 
READ  SOURCE   Rt 
REAO(NTTEMP)   ( 
SKIP  IF   NOT   TU 
IS   =   ID(IREC) 
IF   (ISTAT(IS) 
JTRAN  SHOWS   CH 
IRREAL,   2=IMAü 
IF   (ISYM(IREC) 
IF   (ISYM(IREC) 
IF   (ISYH(IREC) 
ADD  THIS   SOURC 
DO   160      IETA»! 
CTEMPKIETA)   = 

YSPA:E(IETA),IETA=I,NETA) 

oRMCi) JJST TURNED ON»  INTO EXISTING 

,NETA 
ET A) «x 

=   CFT( IETA,M3DE) 
+   CTEMP1(IETA)»CMPLX(C0S(ARG)»   SIN(ARG)) 

IN(XI«DX)   HAVE   ALREADY   BEEN   STORED 
EQ.   1)      GO  TO   1A0 
,NETA 
ETA)«DX 
)   =   CMPLXICOSI ARG),   SINIARG)) 
ALS   END  OF  SOURCE  RECORDS   FUR   THIS  MODE 

TRANSFORMS 

CORD 
CFFT( IETA), IETA=1,NETA) 
RNING ON THIS SOURCE—GET SOURCE NUMBER, TEST STATUS 

.NE.   -1)      GO   TO   180 
ARACTER   3F  NET   TRANSFORM 
INARY,   3=C0MPLEX   (3  NOT   IMPLEMENTED) 

.EQ.   1)      JTRAN   =  JTRAN   .DR.   2 

.EQ.   0)      JTRAN   =   JTRAN   .OR.    1 

.EQ.   -1)     JTRAN   =  JTRAN   .OR.   3 
E   INTO  SUM  OF   EMERGING   SOURCES 
,NETA 

CTEMPK IETA)   ♦   CFFTI IETA) 
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C 
C 

180 
190 

200 

c 
c 
c 

c 

c 

c 
c 

CONTINUE 
CONTINUE 

RESET   SCUHCE   STATUS   FROM   (TURN   UN)   TO   (ON) 
DO  200      IS=lf^ 
IF    (ISTAT(IS)    .EQ.   -1)       ISTAT(IS)    -    1 
SHOW   EXP(I»XI*DX)    HAS   BEEN   STORED 
ISTAT(l)   =   1 

SKIP   IF   ALL   SOURCES   ARE   OFF 
IF    (JTRAN   .EC.   0)      GO   TO   300 
TEST   FOR   TRANSFORM   REAL,    IMAGINARY,    OR   COMPLEX 
GO   TO   (220,250),JTRAN 
TRANSFORM    IS   REAL 
DO   240      IETA=1INETA 
TEMP   =   0. 
CO   230      MUDE=MINMUi:,MA<MUO 
TEMP   =   TEMP   +   REAL(CFT( IETA,MODE) ) 
CFFT(IETA)   =   CMPLX(2.»TEMP,   0.) 
GO 7 0   3 20 
TRANSFORM   IS    IMAGINARf 
DO  270      IETA=i,NETA 
TEMP   =   0. 
DO 250  MODE»* INMOOt MAX WO 

260 TEMP = TEMP ♦ AIMA&(CFI( ItTA,MODC ) ) 
270 CFFTMETA) = CMPLX(0., i..*TEMP) 

GO TO 320 

300   DO  310      ItTA=l,NETA 
310   CFFT(IETA)   =   (0.,   0.) 

320   CALL  TIMERC-IO) 
RLTURN 
END 
SUBROUTINE   FTPOT 
ADD   POTENTIAL   SOLUTION   TO   DISTURBANCE 

COMMON   /CONST/    JDK,   JD^ODE,    JDTCL,    PI,    ^ULL,   JOCKL,    JDMFT 
1, JDCKSV,   JDMSP,   JDEDGE 

210 

220 

230 
240 

250 

C- 

c 

c 

COMMON   /CCNTRL/    ICASE,    ICKFLG(20),    JDISP,    JFFT,   JPDT 
1, NODISP,   NOGRIO 

EQUIVAIENCE   (MODSEA, ICXFLGID),   ( MODOBS, ICKFLG (2 ) ) 
1, (MODBQD, ICKFLG(3) ),    ("tODWAK, ICKFLG ( 4) ) ,    ( MODSUP , IC KF LG (5 ) ) 

COMMON   /GRID/   OBSDEP,    MOBS,   DOBS,   OBSMAX,    TABOBSdOO),   1TH0BS 
1, X,   DX,   XMIN,    NX,    ITHX,   Y,    DY,    VMIN,   NY,    ITHY,   M0DE1,   MQOEN 
2, IVAR,    IPRDT,    IPPDT(9)I    XPMAX,    YPMAX,    IPPPSD,   IPRE3G 
3, ISPhAS 

CGMMON /BCDY/ IBODY, IPBODY, BODDEP, BODDIA, BUDLEN, BODSPD 
1,     RBSEP2, RBSTR, RBLIM 

COMMON /SUPER/ ISUP«  SUPTOP, SUPBOT, IPSUPR, SUSTR, SUSEP2 
Li     SUPMID, SULIM, SJPDIA, SUPLEN 

COMPLEX VAR 
COMMON // ETA, DETA, IETA, META, MODE, MINMOO, MAXMOD, XI 

1, RK, CLCK, PSiO, OPSIO, DPSIB, WAKI , SUPT, MAXK, LOCDT 
2, L0CDT1(40), IFWADT, L»(ADT, IXTRAP, VAR, 1VSYM, IBSYM 
3t     IWSYM, 1SSYM, LOCDTK, JTRAN 

no 

o 

o 

o 
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COMPLEX   CFFT,   CTtMPl,   CFT,   CEXD 
C0f>«3N   //   CFFT(25o),   CTEMPl(256), 
EQUWALtNCE   ( YSP ACE, CFFT ) 
DIMENSION  YSPACU 1) 
DIMENSION   ZDI(4) 

CFT(256,<.0),   CEXD(256,40) 

CALL   TIMfcB»12) 
IF   (JFFT   .NE.   0) 

10 

20 

30 

40 

GO   T3   6 
POTENTIAL   SOLN.      INITIALIZE   OUTPUT  ARRAY. 

FOR   POTENTIAL    SOLN 

NO  WAVES--JUST 
00  4      1=1,NY 
YSPACE(I)   =   0. 
SKIP   IF   OUTSIDE  SPECIFIED   RANGE 
IF    (X   .GT.   XPMAX ) GO   TO   530 
INDEX   OF   MAX   Y   COURCINAYE 
LIM   =   MINÜ( IFIX( YPMAX/DO + l,    NY) 
SKIP   IF   BODY   POTENTIAL   OPTION   OFF 
IF    (IPBCDY   .EG.   0)      GO   TO   290 
X CCORCINATE   OF   OBSERVATION   POINT   WRT   SOURCE,    SINK 
XI = X + R8SEP2 
X2 = X - KBSEP2 
X1S   =   Xl«»2 
^2S   =   X2»«2 
UBIGUITCUS   FACTORS 
CON  =   ReSTR/(4.»PI) 
CONU = CON/eCCSPD 
Z COORDINATE UF UBS POIMT WRT BODY, IMAGE 
ZDKl) = -OBSDEP + BODDEP 
ZOI(2) = -OBSDEP - BODDEP 
LCOP FOR RÜCY, IMAGE 
DO 210  10-1,2 
PICK  UP   RELATIVE   Z   CODROIMATE 
ZD  =   ZOI(ID) 
ZOS   =   ZC«*2 
PRESET Y COOROINATE 
Y = 0. 
LCOP FOR EACH Y 
DO 200  1=1,L1M 
YS = Y«»2 
SÖUARE CF TRANSVLRSE DISTANCE TO ÜBS POINT 
TS = ZUS ♦ YS 
DISTANCE  TC   CBS   POINT   FROM   SOURCE,   SINK 
Rl   =   SQRTU1S*TS) 
R2   =   SÜRT(X2S*TS) 

JUMP  ON  VARIABLE   TO   COMPUTE   EFFECT   OF   SOURCE+SINK   AT   THIS  DEPTH 
GO  TO   (10,20,30,40,50,60,70,80,90,100),IVAR 
(U)   X-VELOCITY 
YSPACE(I)   =   YSPACE(I)   +   CON»(X1/R!••3-X2/R2»»3) 
GO   TO   200 
(V)   Y-VELOCITY 
YSPACE(I)   =   YSPACC(I)   ♦   CONM Y/R 1»«3-Y/^ 2»» 3) 
GO  TO  200 
(OELTA-X) 
YSPACE(I) 
GO   TO   200 
(DELTA-Y)   Y-CISPLACEMEMT 
CONTRIBUTION   IS   ZERO   FOR  TS=0. 
IF   (TS   .EG.   0.)      GO   TO   200 
YSPACE(I) = YSPACC(I) ♦ CONÜ»Y/TS»(XI/^1-X2/R2) 
60 TO 200 
(OELTA-Z)   VERTICAL   DISPLACEMENT 

m 

X-DISPLACEMENT 
=   YSPACE{I)   -   CONU«( 1./R1-1./R2) 

I 
at 
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c 
c 
c 

c 
c 

c 

c 

c 

c 

c 

c 

50 

60 

70 

75 

80 

yo 

100 
200 
210 

CüNTRIBUTIUN   IS   ZtKO   FOR  TS=0. 
IF   (TS   .fcQ.   0.)     GO  TD   200 
YSPACE(I)   =   YSPACt«!)   ♦   C0NL)»ZD/TS* ( X 1/^ 1-X2/K2) 
GO  TO   200 
(tPSIL0N-X)      X-STAAIN 

YSPACEd)   =   YSPACEil)    ♦   C3NIÜ»( X 1/R !•• i-X2/^ 2»» 3) 
GO  TO   200 
(EPSIL0N-Y)   Y-STKAIN 
IF   CTS   ,Et.   0.)     GO   TO   75 
TEMP  =   1.   -2.»YS/rS 
YSPACfcd)   =   YSPACE(I)    +   CnNJ»(Xl/Rl»(TEMP-YS/Kl»»2) 

1 -X2/k2«(TEMr-YS/R2»*2))/TS 
GC   TC  200 
LIMIT   OF   A30Vc   AS   IS   GDES   TD   C. 
YSPACEd)    =   YSPACrl I)    +   CUNJ» f - . 5/X 1S + . 5/X2S ) 
GO  TO   200 
(GAVMA-XY) 
YSPACe(I)   =   YSPACc(I)    i    2.«:üMU»(Y/^i»»3-Y/R2»»3) 
GO   TO   200 
(SIGMA)   STRAIN   RATE 
YSPACEd)   =   YSPACEd)   -   CON» ( { 1 .-3.»ZDS/K 1»»2 )/R 1   »3 

1 -I l.-3.»Z0S/R2»»2)/R2»»3) 
GO  TO   200 
(W)   VERT ICAL   VELOCITY 
YSPACEd)   =   YSPACfcd)   ♦   TUN* ( Z D/R !•• 3-ZD/R2*»3 ) 
Y   =   Y   ♦   UY 
CONTINUE 

O 

SKIP IF SUPERSTRUCTURE VJOT TO 
290 IF (IPSUPR .EQ. 0)  GO TO 530 

X CCORDINATE   GF   ORS   POINT 
XI =   X   -   SUPyiC   +   SUSEP2 
X2   =   X   -   SUPMID  -   SUSEP2 
X1S   =   Xl««2 
X2S   =   X2««2 
UBIWUITCUS   FACTORS 
CON  =   SUSTR/U.*PI ) 
CONU  =   CON/eCDSPD 
Z   CCORDINATE   ÜF  OöS   POINT 

BE COMPUTED 

WRT SOURCE, SINK o 

WRT BOTTOM, B3TT3M IMAGE, TOP, 

-ODSDEP 
-ÜBSUEP 
-OBSLEP 
-OBSUEP 
BOTTOM, 

♦ QODOEP 
- BOODEP 
♦ BOODEP 
- BOODEP 
THEN TDP OF 

S'JPBUI 
SUPBOT 
SUP TOP 
SUPTOP 
SUPER 

IMAGE 

TOP   IMAGE   OF   SUPERSTRUCTURE 
ZDI(l)   =   - 
ZDI(2)   =   ■ 
zoim  = 
ZDI(4)   = 
LOOP  FOR 
ID   =   1 
DO   520      leT=l,2 
LOOP  FOR  SUPER, 
00  510      ISI=l,2 
PICK  UP   RELATIVE   Z   COORDINATE 
ZD  =   ZDK ID) 
ZDS   =   ZD»«2 
PRESET 
Y   =   r . 
LCOP  FOR   EACF   Y 
00  500      I = J.,LIM 
YS   *   Y«»2 
SQUARE   OF   TRANSVERSE   DISTANCE   TO  DBS   POINT 
TS   =   ZDS   ♦  YS 
DISTANCE   TO   CBS   POINT 
Rl   =   SQRT(XiS*TS) 

o 
FROM   SOURCE,   SINK 
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R2   =   SQRT(X2S+TS) 
JUMP   ONI   VARIABLE   TO   COMPUTE   EFFECT   3F   SDURCE + SINK   AT   THIS   DEPTH 
GO  TO   niO,320,330,340, 350,360, 370,380,39CiAC0),I VAR 
(J) 

310   YSPACEII)   =   YSPACE(I)   -   CON» ( X 1/R1/UD+R 1 )-X2/K2/( ZD+^2») 
GO   TO  500 
(V) 

320   YSPACE(I)   =   YSPACEII)    -   CON» ( Y/Rl/( ZD tU )-Y/k2 / { Z0 + R2 ») 
GO   TO   500 
(OELTA-X) 

330   YSPACEd)   =   YSPACcdl   -   CüNJ»AL0G( ( ZD+R 1 )/( ZÜ+R 2 ) ) 
GO   TO   500 
(DELTA-Y) 
CONTRIBUTION   IS   ZtRO   F3R   Y=0. 

340   IF   (Y   .EU.   0.)      GO  TO   500 
TEMP  =   SQRTITS I 
YSPACtm   =   YSPACt(I)    -   CÜNJ»! ASINC (TS*ZD*R1)/TEMP/(ZÜ*K1) » 

1 -AS INC (T5*ZD»H2>/TEMP/I Z0+R2») ) 
GO   TO  500 
(DELTA-Z) 

350   YSPACEd)    =   YSPACEd)    -   CUNU »ALOGd X 1+R 1) / ( X2 + R2 ) ) 
GO  TO  500 
(EPSILON-X) 

360   YSPACEd)   ■   YSPACEd)   -   CONJ» ( X 1/R1/( ZD + R 1)-X2/R2 / ( Z0*R2 ) ) 
GO  TO   500 
(EPSILON-Y ) 
CONTRIBUTION   IS   ZuRC   FOR  TS=0 

370   IF   (TS   .tQ.   0.)      GO   T3   500 
YSPACEd)   =   YSPACE(l)   -   CONJ • ( X 1/R !•(-1./( ZD+Rl) ♦ZD/TS) 

1 -XZ/R2«(-l./(ZD+R2)*ZD/TS)) 
GO   TO  500 
(GAMMA-XY) 

380   YSPACEd)   =   YSPACEd)   -   2. «CONUM Y/R l/( ZO+R 1 )-Y/R2/( ZD>R2 ) ) 
GO  TO  500 
(SIGMA) 

390   YSPACEd)   =   YSPACEd)   -   COW» ( ZD/R1*«3-Z0/R2»«3) 
GO   TO   500 
(W) 

400   YSPACEd)   =   YSPACEd)   -   CON» ( I ./R I- 1./R2 ) 
500   Y   =   Y   ♦   DY 
510   10   =   ID   ♦   1 

CON  =   -CON 
CONU = -CCNU 

520 CONTINUE 
530 CALL TIMER(-12) 

RETURN 
END 
SUBROUTINE FTPSDS 
HUTPUT   PSC   DATA   TO   PP   PROCESSOR 

COMMON   /GRID/   OBSOEP,    NOES,    DOBS,   OBSMAX,    TABOBSdOO),    ITHOBS 
lf X,    OX,    XMIN,   NX,     ITHX,    Y»   DY,   YMI^J,   NY,   I THY,   M00E1,   MODEN 
2, IVA?.,    IPRDT,    IPPDT(9),    XPMAX,    YPMAX,    IPPPSO,    I PREDG 
3, ISPHAS 

COMMON   /FILES/   NTlLlB,    NJTDLIB,   NTPDEF,   ^TPIO,   NTPOAT,   NTPLOT 
I, NTDTAB,   NTEVEC,   NTTEMP 

C 

C 

'"■-     

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

COMMON  /PFCOM/ 
LENPP,   PNAMfc,    PMn,    P^AX,   PLEN,    V^AME ,   VMIN,    VMAX 
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c 
c 
c 

c 
c 

c 

c 

c 
c 

c 
c 
c 

c 

c 

c 
c 

c 

c 

2, 
3. 
A, 
E, 

VLEN,    FNAMem, 
10CUR,    IPLTYP, 
IDPP,   NVf    IbYP 
ENDPP,    1BL0KS( 1) 

FMIN,    F^AX,    FLE^,    FTOÜP, 
IPLOT,    IPRI^T,    ItOIT,   NP, 

TITLE(2) 
1VLIST,   NOPP 

o 

10 

20 

COMPLEX   VAR 
CO^r'ON   //    ETA,    DETAf    IETÄ,    \ETAt   MUUE,   MINM0Ü,    MAXMOD,   XI 

It RKf    DLDK,    PSIO,    DPS10,    DPSIB,   WAKI,    SUP1,   MAXK,   LOCDT 
2, LUCCTmO),    IF»JAür,    LWADT,    IXTRA?,    VAR,    IVSYM,    liSYM 
3, 1WSYM,    ISSYM,    LOCDTK,    JTRAN 

COMPLEX   CFT3CC,   CFTSUP.   CFThAK 
COMKON   //   CHTH0D(Z56),    CFTSüP(256),   CFTWAK(25b),    140X1(256) 

1, TKO(AOI,    TK(IOO),    TLTAI 100,AÜ),    TDLDK(100,4C),    TPSI0(100 ,^0) 
Z, TOPSIOdOOt^OJi    TOPS il3( 100, AO),    TWAKI ( 1 00, f 0) ,    TSOP T( 1 00 ,401 

EQUIVALENCE   {TEMPi,CFFBOD) 
OIMtNS ION   TEMHK 9, 1) 
RtAL   NAMES 
DIMENSION   NAMPSD(2»3)i    IDPSD(3),    ID(A),   JSYMI^J 
ÜÄTA   MAMPSC/^hPSCCeODY),1H   ,9HPSD(WAKE),1H   ,iOHPSO(SUPER),1H   / 
DAI A   IDPSbMHöPSD,    ^H^PSü,    4HSPSD/ 

RETURN   IF   PSCS    ARC   NOT    TU   BE   DISPLAYED 
IF    HPPPSC   .EQ.   0)      RETURN 
RECORD   NUMBER   OF   SOURCE   TO   PP   NEXT 
IPPREC   =   1 
REWIND   NTTEMP 
READINTTEMP)    ID,JSYM 
10(1)   =   SOURCE   NUMBER   IS   OF   RECORD 
IS—   1 = XI    (WHICH   IS   LAST   RECORD   OF 
IS   =   ID(IPPREC) 
INITIALIZE PP SPECS FOR SOURCE IS 
CALL SETID( iCPSD( IS-1), 1» 4hM0DE, 
LCOP FOR -ACH MODE 
CO   50      M0LE=M1NM0Ü,MAXMOD 
ITHREC   =   1 
READ   RECORD   NUMBER   ITHREC 
USE   CFTBCD   AS   TEMP   STORAGE 
RE AD (NTT EM P)    ( CFT DQCd ET A ), I ET A = l, NETA ) 
SKIP   IF   THIS    IS   NOT   THE   S3URCE   WE   WANT 
IF    (ITHREC   .Nt.    IPPREC)      GO   TO   AO 

3.0 

AO 

50 

1 
MODE),    2=büDY,   3=WAKE,   A^SUPER 

3HETA,   NAMPSD(1,IS-1) ) 
o )\ 

F3R   THIS   MODE 

HERE   THAT   TP=+OR-TM. 
PSD=(2»TP)»»2 

(SEE   COMMENTS    IN   FTCHN).      ASSUME 
CNLY   TP   WAS   WRITTEN   ON    THE   FILE. 
DO   30      I£TA=1,NETA 
TEMPKIETA)   =   4.*(REAL( CFTBOC( IETA))««2 
C3MPUTE   ANC   FLOAT    ACTJAL   MODE   NUMBER 
RMODE   =   MÜDE   ♦   MÜUE1   -1 
WRITE   THE   PSD   DATA   FOR   THE   PP   PROCESSOR 
CALL   WRTDATd,    NETA,    TEMPI,    1,    RMODfc ) 

BUMP   RECORD   NUMBER   AND   LOOP   BACK   FOR   NEXT   SOURCE 
ITHREC   =    ITHRtC   ♦   1 
IF    (lO(ITHREC)    .NE.   1)      GO   TO   20 
LAST   RECORD  CF   EACH  MODE   IS   XI 
READ(NTTEMP)    (TEMPK IETA), IETA = 1,NETA) 
CONTINUE 
WRAP  UP   PP  SPECS   AND  WRITE   THEM 
VMIN  =   0. 
VMAX   =   DEI A«FL0AT(NETA-1) 
NOTE   THAT   NAMES   HAS   BEEN   HADE   PEAL 
TITLE(l)    =   NAMES(i,IVAR ) 
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p 

c 
c 

c 

c 

c 

c 
c 
c 
c 
c 
c 
c 
c 

c 
c 

c 
c 

c 
c 

TITLE(7)   =   NAMESCZ, WAR ) 
CALL  WRTIC(NETAf    0,0) 
MOVE  UP   TO  NEXT   RbCORD,   I 20P    IF   IT   IS   SMOTHER   SOURIE 
IPPREC   =    IPPREC   ♦   1 
IF    (ID(IPPREC)    .NE.   1)      GD   TO   10 
RETURN 
ENÜ 
SUBROUTINE FTSRC 
COMPUTE TRANSFORM POINT FOR CURRENT ETA, M30E 

COMMON /BODY/ IBODY, I0B0DY, ROODEP, BDODIA, iODLEN, BUOSPD 
1,     RBSEP2f RBbTR, RBLIW 

CüMKON /SUPER/ ISUPR, SUPTOP, SUP80T, IPSIJPR, SUSTR, SUSEP2 
1,     SUPMIÜ, SJLIM, SJPOIA, SUPLEN 

COI-'KON /KAKE/ I^AKE, C-AKR, CWAKXf XWA<E, WAKRAD, XWNOM 
1,     RESLVS, CWAKM 

COMPLEX   VAR 
CCKfON   //    ETA,    DETA,    IETA,    META,   MOUE,   MINMOD,   MAXMOO,   XI 

1, RK,   OLDK,    PSIO,    DPSIO,    OPSIB,   WAKI,    SUPT,   MAXK,   LOCÜT 
2, LQCDT1(40),    IFHADT,    '.WADT,    IXTRAP,    VAR,    IVSYM,    IBSYM 
3t IWSYM,    1SSYM,    LOCDTK,    JTRAN 

COMPLEX   CFTBCC,   CFTSUP,    CFTWAK 
COMMON   //   CFTbODU56),    CFTSUP(256),   CFTWAK(25ö),   TABXI(256) 

1, TKO(^O),   TK(IOO),   TETA(100,A0),   TDLDK{100,^0) ,   TPSI0(100 ,^0) 
2, T0PS10(l00f40»i   rOPSIB(lOO|40l,   TWAKI( 100,AO),   TSUPT(100,40) 

EQUIVALENCE   ITEMP1,CFTB3D) 
DIMENSION  TEMPU9, 1) 
COMPLEX   S 

NOTE   THAT   S=INTEGRAL(F»PSI»DZ) .      IBSYM,IWSYM,ISSYM   INDICATE   THE 
SYMMETRY   OF   Tl   (SEE   FTCDN   COMMENTS)   FO^   THE   B3DY,   WAKE,   SUPER   WHEN 
XI   CHANGES   SIGN—   1 = HERMITEA:M   ANTI-SYMMETRIC,   0=HERMITEAN 
SYMMETRIC,    -1=N0   SYMMETRY 

SKIP   IF   BODY   OFF 
IF   (IBODY   .EG.   0)      GO   TO   100 
IF   (IBOCY   .EC.   2)      GO   T3   20 
RANKINE   BODY 
RBSTR=SOURCE   STRENGTH,    ^BSEP2=l/2   SDURCE   TO   SINK 
S   =   CMPLXIO.,   -2.*RBSTR»DPSIB»SIN(XI»KBSEP2)) 
CFTBODI IETA)   =   S»VAR 
IBSYM  =   IVSYM 
GO  TO   100 
DIPOLE   BODY.      RBLIM=LIM(RBSTR»RBSEP2) 
S   =   CMPLX(0.,    -2.«RBLn»DPSIB»XI) 
CFTBOD(IETA)   =   S»VAR 
IBSYM   »    IVSYM 

( 
! 

SEPARATION 

20 

100 
SKIP IF WAKE IS OFF 
IF (IWAKE .EG. 0)  GO TO 200 
S = CMPLX(-WAKI»COS(XI»XWAKE), 
CFTWAKIIETA)   =   S»VAR 
IWSYM   =    IVSYM 

WAKI»SIN(XI»XW!XKE)) 

200 
SKIP   IF   SUPERSTRUCTURE    IS   OFF 
IF   IISUPR   .EG.   0)      GO   TO   300 
IF   (ISJPR   .EC.   2)     GO   TD   220 
OVAL  SUPERSTRUCTURE.      SUSTR=SÜURCE 
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C TO   SINK   SEPARATION,    SJPT=PSI(BOT)-PSI(T3P) 
TEMP   =   2.«SUSTR»SUPT«S1N(XI*SüSEP2) 

C SUPMID = X   CG0RÜINA1 E   OF   MIDDLE   OF   SUPEÄSTRU: TU'E 
S   =   CMPLX (TtMP'S irHX I*SJPM ID ),    TcMP«CüS( X I» SUPMI D ) ) 
CFTSUPI ILTA)   =   S'VAR 
ISSYM   =    IVSYK 
GO   TO   300 

C CIRCULAR   SUPER.      SUL IM = LIM(SUSTR»SUSEP2) 
220   TEMP  =   2.«SULIM»SUPT»XI 

S   =   CMPLX(TEMP»SIN(XI*SJPMID),    TEMP»C0S(XI«SUPMID)) 
CFTSUP( IETA)   ■   Sn'AR 
ISSYM   =    IVSYM 

Ü 

k-t 

300 RETURN 
END 
SUBROUTINE   FTVAR 
COMPUTE   THE   VARIABLE-DEPENDENT    (BUT   SOIHCE-INDbPENDENT)    PART   OF 
THE   TRANSFORM 

COK^ON   /BODY/    IBQOYi    IPrtODY,    BODOEPi   riODDIA,   öOOLcMi   BODSPO 
Li RbSEPt,    RBSTR,   RBLIM 

COMMON   /GRID/   OBSDEP,    NOBS,    DOBS,    OtiSMAX,    TABOdSdOO),   I THObS 
1, X,    DX,   XMIN,   NX,    ITHX,    Y,    OY,   YMH,   NY,    ITHY,   MODEli   MODEN 
2t IVAH,    IPRDT,    IPPDT(9),    XPMAX,    YPMAX,    IPPP3D,    IPRLOG 

3f ISPHAS 
C 

c 

c 
c 
c 
c 

c 
c 

c 
c 

c 
c 

COMMON /NAME/ NAMLS(2,10), 0rNAMS(2,9) 

COMPLEX VAR 
COMMON // ETA, 

It 

DtTA, 1ETA, ^ETA, MODE, MINMOD, 

2, 
3, 

DATA 
1« 
2, 
3. 
4. 

MAXMOD,   XI 
RK,   DLDK,    PSIC,    DPSIO,    DPSIB,    WA'I,    SUP!,   MAXKt    L0CD1 
LOCDTK-tO),    IFWADT,    LWADT,    IXTPAP,    VAR,    IVSYM,    IHSYM 
IWSYM,    ISSYM,   LOCDTK,    JTRAN 

NAMES/      20HX-VEL0CITY    (U) , 
^OHX-DISPLAC£ (DELTA-X), 
^OHZ-UISPLACE (DELTA-Z), 
20HY-STRAIN (EPSILON-Y), 
ZOHDiLATATIOM   ( SIGMA)      , 

o 
20HY-VELU:iTY    (V) 
20HY-DISPLACE    (DELTA-Y) 
2.0HX-STRAIN    (EPSILON-X) 
20HSHEAR   STRN    (CAMMAXY) 
20HZ-VELU:iTY    Iw) 

IVSYM,    1 = VAR    IS   HERMITEAN   ANITI - SYMMETRIC    IN   XI,   0=H.    SYMMETRIC, 
-1=N0   SYMMETRY    IN   XI   (THIS   CASF   HAS   NOT   BEEN   ISPLEMENTLJI 
TEMP  =   2.«XI«( 2.«RK/DLDK»( El A/( B0DSPfJ»XI««2) )»*2   +1.) 
TEMP   =    l./TEMP 

.    GO   TO    (10,20,30,40,50,60,■'C, 80,«30,100), IVAR 

(U»    DOWN   TRACK   VELOLITf   DISTURBANCE 
10   VAR  =   CMPLX(TEMP»DPSID»XI/R<«»2,   0.) 

IVSYM   =   0 
GO   TO  200 

(V)    CROSS   TRACK   VELOCITY 
20   VAR   =   CMPLX(TEMP»ÜPSI0»ETA/RK»»2, 

IVSYM   =    1 
GO  TO   200 

0.) 

(DELTA-X)    DOWN   TRACK   DISPLACEMENT 
30   VAR  =   CMPLX(0.,   -TEMP»DPS10/(DODSPD»RK«»2)) 

IVSYM   =   0 
GO   TO   200 
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C 
c 

c 
c 

c 
c 

c 
c 

c 
c 

c 
c 

c 
c 

c 

c 

c 

c 

(DELTA-Y)   CROSS   TRACK   DISPLACEMENT 
^0   VAR  =   CMPLX(0.,   -TtMP»DPSI0»ETA/lB0DSPD»XI»RK»»2) ) 

IVSYM   =   i 
GO   TO  200 

(PELTA-Z)    VERTICAL   CISPLACE^ENT 
50   VAR   =   CMPLX(-TEMP»PSIO/»BUDSPD«Xl ),    0.) 

IVSYM   =   0 
GO   TO   200 

(EPSILÜN-X)   DOWN   TRACK   STRAIN 
60   VAR   =    CMPLX(TEMP«ÜPSI0»Xl/(B0DSPD»RK»»Z)t    0.! 

IVSYM   =   ü 
GO  TO   20P 

(EPS1L0N-Y)    CKOSS   TRACK   STRAIN 
70   VAR   =   CMPLX(TtMP«ÜPSI0*ETA»«2/(B0DSPD«Xl»RK»»2),    0.) 

IVSYM   =   0 
GO Tu :oo 

»GAMMA-XYI   SHEARING   STRAIM    IN   HORIZONTAL   PLANE 
80   VAR   =   CMPLX(TLMP«ÜPSI3»2.»ETA/(BODS?D«^K»»2),   C.) 

IVSYM   =   1 
GO   TO   200 

(SIGMA)    HÜRIZCNTAL   PLA^E   DlLATAriON 
9'   •//R   -   CMPLXIO.t   TtMP«DPSIO) 

IVSYM   =   0 
GO   TO   200 

(W)   VERTICAL  VELOCITY 
100   VAR  =   CMPLX(0.f   -TEHP»PÜlü) 

IVSYM  =   0 

200   RETUKN 
END 
SUBROOTINE   FT»JRIT 
WRITE   TRANSFORMS   FOR   EACH   SOURCE   ON   FILE   NTTEMP 

COMMON   /BCÜY/    IBOUY,    IPBODY,    BODOEP,   B3DDIA,   BUDLEN,   BOOSPD 
1, RBSEP2,    RBSTR,    RBLIM 

COMMON   /FILES/   NTILIB,    NTDLIB,    NTPDEF,   NTPIDt   NTPDAT,   NTPLOT 
1, NTDTAB,    NTEVEC,    NTTEMP 

COMMON   /SUPER/    ISUP«,   SUPTOP,    SUPBOT,    1PSUPR,   SUSTR,    SUSEP2 
1, SUPMICt   SULIM,   SJPDIA,    SUPLEN 

COMMON   /WAKE/    IWAKE,    C/'AKR,    CWAKX,   XWAKE,   WAK*AD,   XWNOM 
1, RESLVS,    CWAKM 

COMPLEX   VAR 
CUMMON   //    ETA,    CtTA,    IETA,    VIETA,   MODE,   MINMOO,   MAXMOD,   XI 

1, RK,   DLOK,   PSIO,    DPSIO,    DPSIB,   WAKI,    SUPT,   MAXK,   LOCDT 
2, LCrOTK'tO),    IFWADT,   LWACT,    IXTRAP,   VAR,    P'SYM,    IBSYM 
3, IWSYM,    ISSYM,   LOCDK ,   JTRAN 

COMPLEX   CFTBOC,   CFTSUP,   CFT^IAK 
COMMON   //   CFTB0DU56),    CFTSUP(256),   CFTWAK(256),   T&BXI(256) 

I, TKOUO),   TK(IOO),   TETA(I00,<»0),   TDLDK (100, ^0) ,   TPSI 0 (100 ,40) 
2t T0PSI0(10Ü,4Ü),    TDPSIB(100,40),   TWAKI (100,40) ,   TSUPT(100,40) 

EQUIVALENCE   (TEMPl.CFTB30) 
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DIMENSION TEMP1(9, 1) 
DIMENSICN IClf), ISYM( ^) 

C 
C 
c 
c 

»D(NREC)    IDENTIFILS   1 HE   CONTFNTS  OF   REC3RD   NUMBER   NRtC 
SETTINGS    ARE   l = XIf    2 = B0DY,    3=WAKEf    ^ = SU? ER STRUC TUKE 
fSYMNREC)    INDICATES   T HL   SYMMETRY   OF    THE   CORRESPOND! NÜ 
SKIP   IF   NUT    1ST   PASS 
IF    (MODE    .NE.   MINMQC)       GO   T3   60 
NKEC   =   0 
IF   (IBOOV   .EQ. 
NREC   =   NREC+1 
ID(NREC)   »   2 
ISYMNREC)   =    IHSYM 

o 
TRANSFORM 

0)      GO   TO   10 

0 
C 

C 
C 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

10   IF    (NAKE    .EQ.   0)      GO   TD   JO 
NREC  =   NkfcC+1 
ID(NREC)   =    3 
ISYMINREC)    =    IWSYM 

20   IF   MSUPR   .EG.   0)      GO   TO   5C 
NREC  =    NREC+l 
ID(NRtC)   =   4 
ISYMINREC)    =    1SSYM 
XI    MUST    BE   LAST 

50   NREC  =    NREC+1 
lU(NRfcC)    =    1 
ISYMINREC)    =   0 
REWIND   NTTEMP 
WRITEINTf EMP)    IDi ISYM 

WRITE   TRANSFORMS    IN   SA>iE   ORDER   AS   SJUR:ES  ABOVE 
60   IF   IIBODY    .EG.   0)      GO   TO   70 

WRITE(NTTEMP)    (CFTEODI IETA), IETA=1,NETA) 
70   IF    (IWAKE    .EC.   0)      GO   TD   80 

WRITE!NTTEMP»    (CFTWAKI I ETA ), ieTA = l,^£TA) 
80   IF   (ISUPR   .EC.   0)      GO   TO   110 

WRITEINTTEMP)    (CFTSUPI IETA), IETA = 1,NETA) 
110   WRITEINTTEMP)    (TAHXIUET A), I tTA = l,N£TA) 

RETURN 
END 
SUBROUTINE    INCON 
INPUT   CONTROL   ROUTINE 

COMMON   /CLNTRL/    1CASE,     ICKFLG(20),   JDISP,   JFFT,    JPOT 
1, NCDISP,   NQGKIC 

EUUIVALENCE   (MODSEA, IC<FLG(1 ) )»   (MODOBS,ICKFLGI 2 ) ) 
It (MOUBOD, ICKFLGO) ),    («10ÜWAK , I:KFL3 K) ) ,    ( MODSUP , I SKF L3 (5 ) ) 

COMMON//    LENCK,    NBL0<S,    ITHCL1M,    IDENT,    ITHTYP,    INTYPE 
1, LSTCHK(IOOO),    LSTSAVIICCOC) 

•••••SUMMARY   OF   APPROACH««••• 
PROGRAM   INPUT   MAY   COME   FROM   3   SOURCES 

1. INPUT   FILE   INAMELIST   DECK    IMMEDIATELY   FOLLOWING   AN   INP 
CONTROL   CARD) 

2. DATA   LIBRARY   FILE    (LIB   CARD   IN    INPUT   STREAM   SPECIFIES   WHICH 
NAMELIST    DECK   TO   READ   FROM   LIBRARY   FILE) 

3. DISPERSION   TABLE   FILE   (HANDLED   BY   bT   ROUTINES,   NOT   HERE) 

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

( 

I 

! 

o 

C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

c 

c 

c 

c 
c 

c 
c 

c 
c 

c 
c 
c 

c 

c 

c 
c 

CHECKLIST   VARIABLtS   BEFORE  READING   IMPUT   AND   COMPARES   VALUES 
AFTER   INPUTt   SETTING   FLAGS   INDICATING   CHANGES.      IN   MULTI-CASE 
JOBS,   THIS   PERMITS   THE   PROGRAM   TO   DETERMINE   WHAT   RESULTS   CAN   BE 
CARRIED   OVER   FROM   THE   PREy/IDUS   CASE   AND   WHAT   MUST  BE   RE:OMPUTED. 

OUTPUT   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   DF    THOSE   VARIABLES 
(1DPP   AND   IOCUR)    IDENTIFY   THE   PARTICULAR   PP    SET   TO   WHICH   THL 
SPECS   APPLY.      BEFORE   READING   ANY  PP   SPEC,   NULL   VALUES   ARE 
INSERTED   IN   THC   PP    INPJT   VARIABLES.      AFTER   READING,   THE   VALUES 
ARE   MOVED   '.0   A   SAVE   AR^AY   U^ITIL   END   OF   INPUT   PROCESSING   WHEN 
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. 

10 

20 

CALL  TIMER(1) 
BUMP   CASE   NUMBER   (=0   ON   1ST   CALL   TO   INCON) 
ICASE   =    ICASE   ♦   1 
CNCE   PER   RUN   I NIT I ALHAT IONS 
IF   (ICASE   .£Q.   I)      CALL    INRJN1 
RESTORE   PRINT/PLOT   DATA 
CALL   INRSPP 
SET UP CHECK LIST 
CALL INCKO 
SAVE   CHECK   LIST   VARIABLES   BEFORE    INPUT 
CALL   INSVCK 

READ INPUT PROCESSOR CDMMAND 
CALL INRCOM 
GO TO (20,30,40,50), ITHCOM 
RtAD INPUT DATA FROM TAPE 5 
CVLL INRDAT(5) 
GO TO 10 

READ LIBRARY DATA 
30 CALL INLI8 

GO TO 10 

END OF RUN—NO RETURN 
40 CALL ENDRUN 

END OF CASE INPUT. COMPARE VARIABLES AFTER INPUT WITH 
VALUES SAVED BEFORE INPUT, SET APPROPRIATE CHCCK LIST FLAGS 

50 CALL INCHK 
SAVE P/P CATA 
CALL INSVPP 
CALL TIMER(-H 
RETURN TO EXECUTE THE CASE 
RETURN 
END 
SUBROUTINE   INCHK 
COMPARE   VARIABLES    IN   CHECKLIST   WITH   TH3SE   SAVED   PREVIOUSLY 

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

EQUIVALENCE   (MODSEA, IC<FLG(l)»,   ( MODOBS,ICKFL3(2)) 
1, (MODBOO, ICKFLGO) )t   (MODWAK, ICKFLGU) ) ,    (MODSUP , ICKFLG (5 ) ) 

COMMON   //   LENCK,   NBLOKS,    ITHCOM,    IDENT,    ITHTYP,   INTYPu 
I, LSTCHK(ICOO),   LSTSAV(ICOOO) 
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c 
c 
c 

c 
c 

c 
c 

c 

c 

c 

c 

c 

DIMENSION   lEASEC I) 

INDEX   INTO   CHECKLIST   VARIABLE   STÜRAGE 
ISAV   =   0 
DIVISORS   TO   SHIFT   6   AND   12   OCTAL   DIGITS 
ISHP6 = 8««6 
ISHF12 = 8**1£ 
INITIALLY, SET FUK ALL CHECKLIST FLAGS OFF 
IFLAG = 0 

LOOP   FOR   EACH   ENTkY    IM   CHEC<LIST 
DO   00      IThCK=i tLENCK 
PICK   UP   TEST,    DIMCNSm,   LOG   OF   NEXT   fc^TRY    IN   CiKLIST. 
RLMCVb   FLAG   BITS 
ITEST   =   LSTCHK(ITHCK)    .AND. 
NASK   FOR   ACCHtSS,    CROP   TEST 
LOG  =   ITEST    .AND.   777777B 
CCNVLKT    ABSOLUTE   ADCRESS   TO 
LOG   =   LOG   -LtJCF( IBASE)    +1 
SHIFT   OUT    ACCRESS 
IDIM   =    ITdST/ISHF6 
KASK   FOR   CII^LNSION,   RZM\JE   TEST 
IDIM   =    IDIM   .AND.   777777B 
SHIFT   OUT    CIMLNSIJN   AND   ADCRESS, 
ITFST   =    ITEST/ ISHF12 
GC TO «10,20,30,^0,50, 60), ITEST 

7777777777777B 
AND DIMENSION 

IRASt HDtX 

RETAIN TEST 

10 DO 15  1 = 1, ICIM 
ISAV = ISAV + l 
IF (IBASE(LOC) .NE. LSTSAV« I SAV ) ) 

15 LOG = LCG+1 
GO TO 80 

GO TD 70 

20 DO 25  1=1,ICIM 
ISAV = ISAV+l 
IF (IBASE(LCG) .LT. 

25 LUG = '.OC + l 
GO TO 30 

LSTSAV« ISAV))  GO TO 70 

30 DO 35  1 = 1, ICIM 
ISAV « ISAV + l 
IF IIBASE«LüG) . 

35 LOG = LOG+1 
GO TO 80 

Ld. LSTSAVI ISAV))  GO TD 70 

40 DO 45  1=1, ICIM 
ISAV = ISAV+l 
IF (IBASE(LCG) .EQ. LSTSAV( I SAV ) ) 

45 LOG = LOC+1 
GO TO BO 

GO TO 70 

50 DO 55  1=1, ICIM 
iSAV = ISAV + l 
IF (IBASt(LOC) .G£. LSTSAV( I SAV ) ) 

55 LOG = LOC+1 
GO TO 80 

60 DO 65  1=1,ICIM 
ISAV = ISAV+l 
IF (IBASE(LOC) .GT. LS TSAV ( I SAV ) ) 

65 LOG = LOC+1 

G3 TD 70 

GO TO 70 

o 
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c 
c 

c 
c 
c 

c 

c 

c 
c 

c 

c 

c 

c 

c 

c 
c 
c 

c 

c 

GO  TO  BO 

TEST   IS   SATJSFIED.     MASK   TO   SAVE   FLAGS,   REMOVE   OTHER   STUFI- 
70   ITEMP   =   LSTCHK(ITHCK)    .AND.   7777777CCCOOCCCCCOOOB 

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

80   CONTINUE 

SET   INDIVIDUAL   FLAGS   BASED  ON   BITS   IN   IFLAG 
MASK   =   40000000000006 
00   100      1=1,20 
SHIFT   THC   ON   BIT   LEFT    Bf    1 
MASK  =   MASK   ♦   MASK 
PICK   OUT    CCKRESPONCING   BIT    IN    IFLAG 
ITEMP   =   MASK   .AND.    IFLAG 
ICKFLG(I)   =   0 

100   IF   (ITEMP   .NE.   0)      ICKFLG( I)   =   1 
RETURN 
END 
SUBROUTINE    INCKO 
SET  UP   CHECKLIST 

COMMON   /BODY/    IBOOY,    IPBÜDY,   BODDEP,   B30DIA,   BQDLEN,   HODSPO 
I, RQStP2,   RBSTR,   RBLH 

COMMON   /CCNST/    JDK,    JOMODE,   JCTCL,    PI,   MULL,   JUCKL,    JDMFT 
I, JDCKSV,   JDMSP,   JOEDGE 

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

EQUIVALENCE   (MODSEA,IC<FLGl1U,   (MODOBS,ICKFL5(2 ) ) 
1, (MODBOD, ICKFLGO) ),    ( HODWAK, ICKFLGi 4) ) ,    ( MDDSUP ,i: KF LG (5 ) ) 

COMMON  /GRID/   OBSDEP,   NOBS,   COBS,   OBSMAX,   TAB3BS(100),   ITHÜBS 
1, X,   DX,   XMIN.   NX,    ITHX,    Y,   DY,   YMIN,   NY,    ITHY,   MO0E1,   MÜDEN 
2, IVAR,    IPRDT,    IPPDT(9),   XPMAX,   YPMAX,    IPPPSD,   IPREDG 
3, ISPHAS 

COMMON /OCEAN/ LIBSEA, MODES, NK, TABK(IOO), NZT, DKRAT, DTOEP 
1, TDEPMX, TDEP(AOO), NFLAG, SQBVUOO), OCNDEP, RKMAX 
2, SQNI^OO), NKT, IPPVEC 

COMMON   /SUPER/    ISUPR,   SUPTOP,   SUPBOT,    IPSUPR.    SUSTR,   SUSEP2 
I, SUPMID,   SULIM,   SJPÜIA,    SUPLEN 

COMMON   /WAKE/    IWAKE,    CWAKR,   CWÄKX,    XWA<E,   WAK^AD,    XWNOM 
1, RESLVS,   CWAKM 

COMMON  //   LENCK,   NBLOKS,    ITHCOM,    IOENT,    ITHTYP,   INTYPE 
1, LSTCHMIOOO),   LSTSAV(ICOOO) 

INTEGER   EQ,GE,GT 
DATA  NE,LT,LE,EQ,GE,GT/1,2,3,A,5,6/ 

TURN  ON   A   DIFFERENT   BIT   FOR  EACH  CHECKLIST   FLAG 
ION  ■   40000000000003 
DO  10      1=1.20 
SHIFT   THE   ON   BIT   LEFT   BY   1 
ION  -   ION   ♦   ION 

10   ICKFLGd)   =   ION 
INITIALIZE   NUMBER  OF   ENTRIES   IN   CHECKLIST 
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c 
C 
C 
C 
C 
c 
c 

c 
c 

c 
c 
c 

c 
c 
c 

c 
c 

mmm».mvimi mimmnimmuu HP* ^PWIMIWSPMIPIP1 ■ i 

LENCK   =   0 

f:ACH   CALL    TO    INCK1   IMSt^TS   1   ENTRY SET   UP   CHECKLIST 
INTO   CHECKLIST 
CALL   INCKKVAKBLE. CIME>J,TtST,FLAGS) 
CPERATION   IS 
FLAGS   =   0 
IF    (VARBLtlAFTERINPUT)    .TEST.   VARBLE(BEFORE IMPUf)) 
CALL   INCKKNK, l.Nt.MDDSEA) 

1 MCKKCKRAT t l,NEt HDDSEA I 
INCKKRKMAX, UNEf H3DSEA ) 
INCKKTAöK, JüK.NEi MODSEA ) 
INCKKUCiMCEP, l,NE,MODSEA) 
INCKKMOCESi l,GT,^ODSEA ) 
IMLKKNZT , l,NE»M30SEA ) 
INCKKTCEP, JDTCL.NE.MODSEA ) 
INCKKSQBVt JDTCLt MEfMODSEA) 
INCKKDTOEPiliNEt «DOSEA ) 
INCKl(TDEPMX,IfNEfHOOSEA) 
INCKKNFLAGi l»NE»MODSEA ) 
INCKUOBiCEPi ltNE»MODOBS) 
I NCKKBOCOEPi lfNE,MUDB3C4MUDSUP*MDDWAK) 
INCKKSUPTOPf l.NE.^DUSUP ) 
INCKKSUPBOT, 1,NE»MÜD5ÜP) 
INCKK IBüCY,i,GTf »lODBOD) 
INCKK ISUPR,1,GT,MQDSUP » 
INCKK IWAKE, 1,GT,^DDWA< ) 
INCKK BOCSPDtltNEtHODWAK) 
INCKK BOC CIA, 1, NEt^OOVnAK) 
I NCK1 (CWAKR, LiNE« MDDWA< ) 
INCKKRESLVS, i.NE.^ODWAK ) 

Ü 
FLAGS   =   1 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
RETURN 
END 
SUBRCUTINL   I NCKK V AR, I D IK, IT LST , I FL AGS) 
INSERT    1   ENTRY    INTU   CHECKLIST 

COMMON   /CUNST/   JDK,   JD*I3DE,    JÜTCL,   PI,   MULL,   JL^KL,    JÜMFT 
I, JDCKSV,   JCMSP,   JDEDGE 

COMMON   //   LENCK,   :,|HLOKS,    ITHCÜM,    IOENT, 
1, LSTCHK(1000),    LSTSAV(ICCOO) 

OAT A   16,I12/lU000OüH,100OOCCCCCCCCB/ 

ITHTYP,    INTYPE 

BUMP   NUMBER   OF   ENTRIES 
LENCK   =    LLNCK+l 
IF    (LENCK   .LE.   JDCKL)      GO   TD    ZO 
WRITE(6,10)   JCCKL 

10   FORMATdlH   C IM ENS I(]N = , I 6, 22H   OF   CHECKLIST   EXCEcDED) 
CALL   cRRXIT 
THE   OCTAL   PEPR ES ENT AT I DM   3F   THE   ENRY   IS   FFFFFFF TDDDDDDLLLLLL 
WHERE   F   ARE   FLAG   BITS,    T    IS   TEST   TO   APPLY,   0   IS 
DIMENSION,   L   IS   LOG   OF   VARIABLE 

20   LSTCHK(LCNCK)   =   LUCF(VAR)    ♦    I6*IDIM   ♦   I12»ITESI   ♦   IFLAGS 
RETURN 
END 
SUBROUTINE   1NLIB 
READ   DESIKEC   DATA   SET    FROM   DATA   LIBRARY   FILE 

COMMON   /FILES/   NTILIB,    NTDLIB,   NTPDEF,   NTPID,   NTPDAT,   NTPLOT 
1, NTDTAB,   NTEVEC,    MTTEM? 

o 
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c 
c 
c 
c 

c 
c 

c 
c 
c 

c 
c 

c 
c 
c 

c 
c 
c 

1 
COMMON   //   LENCK,    NftlOKS,    ITHCOM,    1DEMT, 

1, LSTCHM1000),   LSrSAV(lCCCO) 
ITHTYP»    1NTYPE 

... 

10 
20 

30 

^0 

NAMELI 
•   IS   I 
REWIND 
LCOP  T 
READ(N 
FORMAT 
IF   (IC 
FOUND 
IF    UT 
WRITE( 
FORMAT 
CALL   E 
CHECK 
IF    (IT 
IF   (ID 
EVERYT 
CALL   I 
RETURN 
END 
SUBROU 
MOVE   I 

L IB   FIL=    IS   »END 

ST   DECKS   ARE   SEPARATED   BY   CARDS   DF   THE   FORM  »T,!   WHERE 
N   CC1,   T=a    CMR    DATA   TYPE),    I = ( 10  CHAR   ID I 

NT RIB 
HRUUGH   CARDS    IN   LIBRARY   LODKIMG   FDR   •    IM   ZZl 
TILIBfZQ)    ICC1,ITREF.ICREF 
(2Ä1,1X,A10) 
Cl   .HE.   1H»)      GO   TO   10 
A   DhCK   SEPARATUR.      LAST   CARD   DM 
REF   .NE.   1HE)      G3   TO   ^0 
6,30)      INTYPE.IDENT 
(29H   LIdRARV    DATA   SET   NOT   FOU^D—, A 1, Iri , ,A 1 C) 
RRX 'T 
FUR   .'ROPER   TYPE   AND   ID 
REF   .NE.    INTYPE)      GO   TO   10 
REF   .NE.    IDENT)      GO   TD    10 
HING   MAICHES.      READ   NAMELIST   DECK   FROM   L13KARY 
NRDATINTILIO) 

TINL   INMVPP 
NPUT   PP   BLOCK   TO IBLO<S   ARRAY 

i . NULL, JO:KL,  JDMFT COMMON  /CONST/    JOK,   JD^ODE,   JOTCL, 
1, JDCKSV,    JDMSP,   JDEDGE 

COMMON   //   LEIVCK,    N8L0KS,    ITHCOM,    IDENT,    ITHTYP,    INTYPE 
1, LSTCHK(IOOO),   LSTSAVdCCCC) 

COMMON// 
1 IFNPP.   PNAME.   PMIN.    P^AX,   PLEM,   VMAME,   VMIN,    VMAX 
2, 
3t 
<», 1DPP,   NV,    ISYM 
E. ENDPP,    IBLOKS(l) 

i// 
LENPP,   PNAME,   PMIN,    P^AX,   PLEM,   VMAME,   VMIN,    VMAX 
VLEN,   FNaME(2),   FMIN,   FMAX,   FLEN,    FTODP,   TITLE<2) 
IOCUR,    IPLTYP,    IPLOT,    IPRINT,    IcDIT,   NP,   IVLIST, NOPP 

10 

:, tNUPK,    IöLu^i^ii 
DIMENSION   IDRLÜK(1),DUMMY( 1), IDPPI1),lOCUR(l) 
EQUIVALENCE   <OUMMf,LENPP ),( I OBLOK,DUMMY(2)) 

INTERPRET   BLANK   IN   IDPP   AS   A   NO-ENTRY 
IF   (.DPP   .CQ.   1H   )      IDPP   =   MULL 
INTER. RET   C   IN   IOCUR   AS   A  NO-EMTRY.      EMTRY   TU   IOCUR   PERMITTED 
ONLY   IF   IDPP  WAS    INPUT 
IF   (IOCUR   .EC.   0      .OR.       IDPP    .EO.   NULL)      IOCUR   =   NULL 
LOCI   =   LENPP+1 
SKIP   IF   THERE   ARE   NCT   ^ ET    AMY   PP   BLDCKS   IN   IQLOKS  ARRAY 
IF   (NBLOKS   .EQ.   0)      GO   TO   20 
CHECK   WHETHER   THIS   BLOCK   HA'.»   BEEN   INPUT   BE :ÜKE   (SEE   IF 
INPUT    ID   AND   UCCURANCE   MU^BLR   MATCH   WITH    THOSE    IN   IBLÜKS) 
LCOP  FOR   tACH   ^LOCK   STORtD   IN   IBLOKS 
DO   10      1 = 1,Nl -OKS 
IF    (IDPP   .EC      IDPP(LOCl)      .AND.      IOCUR   .EQ.    lOCUR(LOCl))      GO   TC   *0 
LOCI   =   I0C1   HENPP 

NO   MATCH.      THIS    IS   A   NEW   BLOCK 
BLOCKS   ALREADY   STORED 

20   DO  30      1=1,LENPP 
IOBLCK(LüCI)   =    IDHLOM I ) 

30   LOCI   =   LOCI   +1 
BUMP  NUMBER   OF   BLOCKS   STORED 

MOVE   IT   IN   BACK   OF   ANY 
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o 

c 

c 

c 
c 
c 

c 
c 

c 
c 

c 
c 

r 
c 
c 

c 

c 

c 
c 

I, TDEPMX,   TDEPUOO),   NFLAG,   SOBVU00),   OCNUEP,   RKMAX 
2» SCN(400),   NKT,    IPPVEC 

COMMON   /SUPER/    ISJPRt    SUPTOP,    SUPBOT, 
1, SUPM1D,    SDLIM»   SJPDIA,    SUPLEN 

IPSUPR,   SUSTR,   SUSEP2 

CUHMON   /WAKE/    IWAKt, 
1» RESLVSt    CWAKM 

CWAKR,    CWAKX,    XWAKEt   WAKRAÜ,   XWNOM 

COMMON   //    LE 
lf LSTCHK 

COMMON// 
1 LENPP, 
2» VLEN, 
3, IÜCUR, 
<♦, IÜPP, 
E, ENDPP, 

DIMENSION   IC 
EQUIVALENCE 
NAMELIST/OCE 

1, DKRAT, 
2t NODISP 

NAMELIST/SOU 
If ISUPR, 
2f I MAKE, 

NAMEUST/GKI 
It NX,    DY, 
2, IPPPSD, 

NAMEUST/PP/ 
If FNAME, 
2, I PLOT, 

NCK,    iMeLO<S,    ITHCOM,    lOENT,    ITHTYP,    INTYPc 
(1000),   LSTSAV(IOOOG) 

PNAME,   PMI 
FNAME(2>,    F 

IPLTYP,    IP 
NVt    ISYM 

IBLOKSCI) 
BLOKC ;),DJM 
(ÜUMMY ,LENP 
AN/    IPRDT, 
CTCEP,   TDEP 
,    IPPVEC,   R 
«CE/   ÖCCDEP 
SUPTOP,   SJ? 
CWAKR,   CWAK 
C/   03SCEP, 

NY,    M0CE1, 
YMIN,    ISPH 
PNAME,   PMI 

FMIN,    FMAX, 
IPRINT,    IED 

N, PMAX, PLEN, VNAME, VMIN, VMAX 
mSt FMAX, FLEN, FTODP, TITLE(2) 
LOT,    IPRINT,    ItCIT,   NP,    IVLIST.    NOPP 

NZT 

^YJ 1) 
P), ( IDaLQK,DUMMY(2) ) 
IFPDT,   LIBSEA,   MDDES,   ^K,    T*3K, 
MX,   TDEP,   NFLAG,   SQBV,   OCNDEP 
<MAX,     IPREDG 
,   800DIA,   BODLcN,    IbOUY,   ÖÜDSPU,   1PB0DY 
BOT,    IPSUPR,   SU^ID,   SUPDIA,   SUPLEN 
X,   RESLVS,   CMAKM 
^3HS,    DOBS,    DBSHftX,    TABOBS, 

MODEN,    IVAR,    XPMAX,    YPMAX, 
AS 
N,   PMAX,   PLEN,   VNAME,   VMIN, 

FLE^,    FTODP,   TITLE,   13CUR, 
IT,   MOPP,    IDPP,   ISYM 

OX,   XM1N 
NOGRID 

VMAX,    VLEN 
IPLTYP 

GO   READ   DESIRED  TYPE   OF   DATA 
GO  TO   (10,20,30,<,0), ITHTYP 

TYPE1—0 
10   READ!IFILE,OCEAN) 

GO  TO   100 

TYPE2--S 
20   READ(IFILF,SOURCE) 

GO   TO   100 

TYPE  3--G 
30   READ(IFILE,GRIC) 

GO   TO   100 

TYPE  ^--P 
INSERT   NO-ENTRY   VALUES    IN   P/P    INPUT   BL3:K 

^0   CO  50      1 = 1,LENPP 
5 0   IDBLOKt I)   =   NULL 

REAO(IFILE,PP) 
MOVE   INPUT   PP   BLOCK   TO    IBLn<S   ARRAY 
CALL   INMVPP 

100 RETURN 
END 
SUBROUTINE INRSPP 
RESTORE PRINT/PLOT SPECIFICATIONS F^OM PREVIOUS CASE 

COMMON /CCNTRL/ ICASE, ICKFLG(20), JOISP, JFFT, JPOT 
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C 

C 

c 
c 

c 
c 

1, NCDISP,   NOGRIC 
EQUIVALENCE   (MODSEA, IC<FLG(1 ) ) ,    (MOüQßS,ICKFL&(2)) 

1, IFODBCC, ICKFLGOn,    (MODWAK, ICKFLG( 4 ) ) ,   (M0ÜSUP , J.CKF» S (5 ) ) 

CO^OM   /FILES/   NTILIÖ,    MTDLIB,    ^TPDtF,   MTPID,   NTPD4T, 
.t NTOTABi   NTEVECi   "^TTFMP 

NTPLOT 

Cü^MON   //    LENCK»    NBLCKS,    IfhCnM,    IDtNT,    ITHTYP,    1NTYPE 
It L'iTLHKllOOO),   LSTSAVt ICCCO) 
CHMMO^// 

1 LFNPP,    PNAME,    PMIN,    PMAX,    PLEN,   VNÄME,   VMIN,    VMAX 
2, VLEN,    FNAME{2),    FMISI,    FMAX,    FL EN,    FTDDP,    TITLE(2) 
3, ICCUR,   IPLTyP,    IPLOT,    IPRIVJT,    UDIT,   NP,   IVLIST,   NOP, 
^» IDPt1,   NVi    I3YM 
Et ENDPP,    IRLOKS(l) 

IF    (ICASE   .GT.   1)     GO   TO   10 
NOTHING   TC   »ESTORE   ON   FIRST    CASE 
INITIALIZE   LENGTH   ÜF   SPEC   BLOCK,   NUMBER 
LLNFP   =   LOCF(tNüPP)   -   LOCF(LENPP) 
NBLÜKS    =   0 
RETURN 

OF   BLUCKS 

o 

\ 

C 

c 

c 
c 

c 
c 
c 
c 

c 

c 

c 

c 

10   REWIND   NTPÜEF 
READ(NTPOEF)   NBLOKS,LENPP 
RETURN   IF   THERE  WERE   NO  SPECS 
IF    (NBLOKS    .Lc.   0)      RETURN 
RESTORE   PP   SPcCIFlCATIOMS   FROM   PREVIDUS  CASE 
00   20      I=L,NBLOKS 
LIM2   =    I'LENPP 
LIM1   =    LIM2   -LENPP   +1 

20   R£AD(NTPDEF)    ( IBLUKS(JI, J = LIM 1,LH2» 
RETURN 
END 
SUBROUTINE    INRUN1 
CNCE   PER   RUN   INITIALIZATIONS 

CC^KON   /CCNST/    JDK,   JDMODE,    JDTCL,    PI,   NULL,   JOCKL,    JDMFT 
1» JDCKSV,   JOMSP,   JDFDGE 

COMM(}N   /FILES/   NTILIB,    MTOLIB,   NTPOEF,   NTPID,   NTPÜAT,   NTPLOT 
1, NTUTAB,   NTEVtC,    NTTEMP 

CO^^ON/PPCOM/ 

1 LENPP,   PNAMt,   PMIN,    PMAX,    PLEM,   VNAME,   VMIN,   VMÄX 
2i VLEN,    FNAME(2),    FMIN,    FMAX,    FLEN,    FTODP,    TITLE(2) 
3» IOCUR,    IPLTYP,    IPLOT,     IPRINT,    IEDIT,   NP ,   IVLIST,   NOPP 
*f IDPP,    NVi    ISYM 
E, ENDPP,    IBLOKSU) 

niMENSICNS 
K    (WAVE   NUMBER   ARRAY) 
JDK   =    100 
HAX   MODE   NUMBER   ( DT   ROjfiMES) 
JDMCDE   =   BO 
MAX MODE RANGE FOR FT ROUTINES 
JDMFT = 40 
MAX   MODE   RANGE   FOR   SP   R3UTIMES 
JOMSP   =   41 

MAX   NUMBER   OF   ENTRIES    IN  WAVE   FAMILY   EDGE   TABLES 

O 

O 
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( 

NUMBER   OF   POINTS    IN   THERMOCL INE 
JOTCL   =   400 
DIMENSION   OF   CHECKLIST 
JDCKL   =   1000 
DIMENSION   OF   CHECKLIST VARIABLE   SAVE   STORAGE 
JOCKSV   =    10000 

NO-ENTKY   VALUE    (TÜ   CHECK   WFETHLR   A   VARIABLE   WAS   INPUT) 
NULL   =   fHNULL 

PI   =   3.1415926535^ 

TAPE   UNIT   ASSIGNMENTS 
INPUT   DATA   LIbRARY 
NTILIB   =    i 
DISPERSION   LIBRARY 
NTDLIB   =   2 
DISPERSION   TAi3LE—NOTE ASSIGNMENTS   F3K   MTDTA3   AMU   MT^EMP   AR 
SWITCHED   EACH   ENTRY   TO 
NTDTA3   =   ? 

DT COM 

TRANSFORMS 
NTTEMP   =   4 
(INPUT=5,    OUTPUT=o) 
EIGENVtCTC«S 
NTEVEC   =   7 
P/P   DcFINITIONS   ( INPUT 
NTPDEF   =   8 

IMAGE) 

P/P   DATA   FIl E 
NTPDAT   =   9 
P/P   ID   FILE 
NTPID   =   10 
PLOT   OUTPUT 
NTPLOT   =   60 

c 
c 

c 
c 

TELL   ROUTINE  SET ID   IT    IS   OK   TO   START   A  NEW  PP   SET 
IÜPP  =    1H 
RETURN 
END 
SUBROUTINE   INSVCK 
SAVE  THE  VARIABLES   IN   THE   CHECKLIST   IN   ARRAY  LSTSAV 

COMMON   /CONST/   JCK,   JDIDDE,   JOTCL,   f> I,   MULL,   JDCKL,   JDMFT 
It JDCKSV,   JDMSP,   JDEDGE 

■ o 

c 
C 
C 

C 

C 

C 

c 

c 

COMMON // LENCK, NBLOKS, ITHCOM, IDENT, ITHTYP, INTYPt 
1,     LSTCHK(IOOO), LSTSAV(ICOCO) 
DIMENSION IBASEI I) 

INDEX TO CHECKLIST VARIABLES STORAGE 
1SAV = 0 
LCOP  FOR   EACH   ENT KY    IN   CHECKLIST 
DO   20      ITHCK=1,LENCK 
PICK UP DIMENSION, LOC 3F NEXT ENTRY.  MASK OUT OTHER STUFF 
ID1M = LSTCHKJITHCK) .AND. 777777777777B 
MASK TO CROP CIMENSION, PICK UP ADDRESS 
LOC = IDIM .AND. 777777B 
CONVERT ABSOLUTE ACDRESS TO IBASE IMOEX 
LOC » LOC -LOCF( IBASE) +1 
SHIFT OUT ACCKESS TO GET DIMENSION 
IDIM = IDIM/1000000B 
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C 
C 

c 
c 

c 
c 

; 

Li 

SAVE tACH WORL 
DO 10  1=1,iCIM 
iSAv ■   isav  +1 
LSTSAV(ISAV)   =    IBASE(LOL) 

10   LOG  =   LOG   +1 
20   G0NTIIW6 

GOMPARE   NUMBER   OF   VARIABLES   SAVED   WITH   J IMEf'JSI O.NJ   OF    SAVE   ARRAY 
IF    (ISAV   .Lc.   JCGKSV)      GO   TD   40 
WRITt(S,3ü)    ISAV,JOCKS»/ 

30   FORMAT Ulh   ChdGKLIST   VARIABLE   SAVE    STORAGE   EXGEEDED ,2110) 
CALL   EPRXIT 

^0   RETURN 
END 
SUßRÜUTINL    INSVPP 
SAVE   PRINT/PLOT   SP EG IF IGAT IDNS   FOR    THIS   CASE 

COMMON   /FILLS/   NTILIH,    ^TDLIB,    NTPDtF,   VJ TPID,   NTPDM»   NTPLOT 
1, NTDTAB,   NTEVEG,   ^TTEMP 

GON^ON   //    LLNCK,    NÖLOKS,    ITHGOM,    FDcNT,    ITHTYP,    INTYPL 

1, LSTLHKI ,.000) ,   LSTSAV(ICCOC) 
GOMMON// 

1 LENPP,    PNAME,    PMH,   P»1AX,    PLEN,    VNAME ,    WMINi    VMA X 
2, VLt.N,   PNAME(2)(   FMIN,   FMAX,    FLEN,   FTODP,    TITLE(2) 
3, IOGUR,    IPLTYP,    IF>LDT,    IP^INT,    IfcDIT,   NP,   IVLIST,   NOPP 
4, IOPP,   NV,    ISYM 
Ei             ENDFP,    IBLOKSI 1) 

REWIND   NTPDEF 
NUMBER   CF   RLOGKS,    LENGTH OF   EAGF 
WRITE(NTPCEF)    NBLüKS,LCMPP 
IF    (N3LUKS    .Lt,   0)      GD   TO   20 
00   10      I-ltNBLCKS 
LIM2   =    I»LENPP 
LIM1   =   LIM2   -LENPP   +1 
WRITE! NTPÜEF)    { IBLOKS( Di I>L IM ItL IM2) 
RETURN 
END 
SUBROUTlNb   PPGON 
PRINT/PLOI    CONTROL 

O 

G 
C 

0 

10 
20 

GOMMÜN   /FILES/   NTILIB,    NTDLIB, 
1, NTDTAB,    NTEVEG,   STTEMP 

NTPDEF,   NTPID,   NTPDAT,   NTPLOT 

COMMON   //   VLIST(2050),    FLIST(2050), 
1, IPPENC,    JECIT,    «iATGH,    ISKIPP, 

NOPROG»    IPVAL,   NBLUKS 
LI^LO,   LIMHI,   PVAL,   LENDAT 

2, 
3, 
4, 
5, 

LIMV1,   LIMVE,    ITH3UT,    FT,    PVALSIIOOC),   FMAXSdOOO» 
VFMAXSI1000),    F^IMS(ICCO),    VF^INS(ICCO),   FIS(ICOO) 
SQFIS(IOOO),    IPBJF(1C2^),   RANGER,   FIRSTP,   DELTAP 
FIRSTV,    DELTAV,    F1RSTF,    DfcLTAF 

COMMON   // 
I LENPP,   PNAME,   PMIN,   PMAXi   PLEM,    VNAME,   VrtIN,   VMAX 
2, VLEN,    FNAME(2),    FMIN,    FMAX,    FLEN,    FTODP,    TITLE(2) 
3, ICGUR,    IPLTYP,    IPLOT,    IPRHT,    IEDIT,   NP,   IVLIST,   NOPP 
4, IDPP,   NV,    ISYM 
E, ENPPP,    IBLOKSII) o 

GALL   T IMl:R(13) 
LOAD  ALL   P/P  SPEGIFIGATIOMS 
GALL PPiPEG 

I 

WHICH WERE INPUT 
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0 

C 
C 

C 

c 

c 
c 

c 

c 

c 

c 

c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 

c 

RETURN   IF   NO   P/P   FOR   THIS   CASE 
IF   (IPPEND   .NE.   0)      GO   TO   40 

READ   PPFB   FROM   PROGRAM   TAPE,    SET   UP   VLIST   IF   APPROPRIATE 
10   CALL   PPTUEF 

JUMP  TO  TfcRMINATE   P/P   PROCESSING   FOR   THIS  CASE 
IF   (IPPENU   .NH.   0)      GO   TO   30 
ENFORCE   INPUT   SPECS   TO   YIELD  NET   P/P   DEFINITION 
CALL   PPIDEF 
IF (IPPÜND .Nt, 0)  GO 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=i,NP 
READ   DATA   «ECCPn   ANC   DECIDE  WHETHER   TO   PROCESS   IT 

CALL   PPDATA 
SKIP   IF   DATA   IS   NUT   TO   BE   PROCESSED 
IF   (NOPROC   .NE.   0)      GO   TO   20 
PRINT 
IF   (IPRINT    .NE.   0)     CALL   PPRINT 
PLOT 
IF   (IPLOT    .NE.   0)     CALL   PPLOT 

20   CONTINUE 

SET   ORIGIN   FOR   NEXT   PLOT.     NOTE  NEW   ORIGIN   EMPTIES   PL -T 
BUFFER   WHICH   PERMITS   OVERLAY   OF   BUFFER   AFTER   ANY   PLOT  COMPLETED 
IF    (IPLCT    .NE.   0      .«NO.      ISKIPP   .EQ.   01      CALL   PPLORG 
00   SUMMARY   PRINT    IF   REQUESTED 
IF   (IPRINT   .GE.   2     .AND.      ISKIPP   .EU.   0)      CALL   PPSUM 
LOOP  FOR   NEXT   PP   bET 
GO TO 10 

30 

40 

TERMINATE PP PROCESSING FOR THIS CASE 
REWIND NTPID 
REWIND NTPDAT 
CALL TIMER(-13) 
RETURN 
END 
SUBROUTINE   PPAXISUO,   YD,   LABEL,   LtNLAB,   AXLEN,   ROT,   FIRST,   DELTA) 
DRAW   ANC   LABEL   AXES 
NOTE   CALLING   SEO   IS   SAME   AS   CALCOMPS   AXIS  ROUTINE 
ALSO  NOTE   THIS   IS   NOT   AS   GENERAL   AS   AXIS   (AXIS   MAY   REPLACE 
ANY   CALL   TO   PRAXIS   BUT   NOT   V ICE-VERSA) 

LENGTH   OF   AXIS   LABEL 
LLAB  ■   lABS(LENLAB) 
CHARACTER   SIZE 

10 

HT   *   .105 
DIRECTION   COSINES   OF   AXIS--PRESET   FOR   X 
CX  »   1. 
CY   «  0. 
SKIP   IF   THIS   IS   X   AXIS 
IF   (LENLAB   .LT.   0)      GO   TO   10 
Y   AXIS 
CX   «  0. 
CY   =   1. 
LOC   OF   OUTSIDE   OF   TIC  MARK   WRT    INSIDE 
DXMC   =   CX»(0.) ♦   CYM-HT/2.) 
OYTIC  =   CX«(-HT/2.)   ♦   CY«(0.) 
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C 

C 

c 

c 

c 

c 

c 
c 

c 

c 

c 

c 

c 

c 

c 

c 
c 

c 

c 

c 

c 

c 
c 
c 

c 

c 

20 

30 

40 

LOC OF START OF SCALE *RT INSIDE OF TIC MARK 
DXSCA = CX»(-8.«HT + .02b ) ♦ CY*(-10.*HT-, 025 ) 
OYSCA = CX»(-1.5»HT) + CY*(0.) 
ICC   OF START ÜF AXIS MA»1E W^T END OF AXIS 
ÜXNAM = LX»(-10.»HT) ♦ CY»(-10.»HT) 
DYNAM = CX«{-3.«HT)  ♦ CY»(1.5»FT) 
INCHES ALONG AXIS NEEDED TO WRITE SCALE 
DAMIN = CX*{Q.»HT)  ♦ CY«(FT+.l) 
CURHENT   POSITION   ALONG   AXIS 
XLOC   =   XO 
YLOC   =   YO 
CURPENT LtNGTH OF AX IS 
ALEN = 0. 
KOVE   PFN   TC   ORIGIN 
CALL   PLOTUO,    YO,    3) 

LOOP   FOR   fcACH    INCH   OF   AXIS—MAX   LENGTH   ICO 
DO  30     ITHTIOli 100 
DRAW   TIC   MARK 
CALL   PLCT(XLOC+DXTIC,    YLOC+UYTIC,    ?) 
SKIP   SCALE   IF   NOT    ENOJGH  ROOM   TO   DRAW    IT 
IF    (ALE(\ + C4MIN    .GT.   AXLEN»      GO   TO   20 
CONVERT   SCALiJ   NUMBER   T3   DISPLAY   CODE 
SCALE   =   PPBCH DELT A«ALE>J*FHST ) 
DRAW   IT 
CALL  SY^BCL(XLOC*DXSCA,   YLOC+DYSCA,    HT,    SCALE,    0.,    10) 
BRING   PEN   OJP)    BACK   T3   INSIDE   TIC 
CALL   PLCTULOC,   YLOC,    3) 
GET   AXIS   LENGTH.  AT   NEXT   TIC 
ALEN  =    AMINKAXLEN,    ALEN+1.) 
EXTEND   AXIS   TO   NEXT   TIC 
XLCC   =   XO   ♦   CX»ALtN 
YLOC   =   YO   ♦   CY*ALEN 
CALL   PLOTIXLCC,   YLOC,   2) 
IF   (ALEN   .GE.   AXLEN)      G3   TO   AO 

50 

o 

o 

DRAW 
CALL 
SCALE 
CALL 
DRAW 
CALL 
FIND 
ZLCC 
SKIP 
IF   U 
HARK 
ZX   » 
ZY   = 
CALL 
CALL 
RETUR 
END 
FUNCT 
CONVE 

YLOC+DYNAM,   HT,    LABEL, 
y/ALUE=ZERO   OM   AXI S 

TIC   AND   SCALE   FOR   END  OF   AXIS 
PLOT(XLCC*DXT IC,   YLOC+DYTIC,   2) 

=   PPBCK DELTA»ALEN + FRST) 
SYMBOL(XLOC + CXSCA,   YLOC+DYSCA,   HT, 
NAME   OF   AXIS 
SYMBGLIXLOC+DXNAM, 
POSITION   OF   SCALE 
=   -FIRST/DELTA 
IF   SCALE=0   IS   OFF 
LOC   .LE.   0.      .OR. 
THE   AXIS   AT   SCALE = 0 
XO   ♦   CX-ZLOC 
YO   ♦   CY»ZLOC 
PLOT(ZX,   ZY,   3) 
PL0T(ZX+CY»HT/2.,    ZY+CX»HT/2., 
N 

SCALE,   0.,   10) 

0.,   LLAB) 

(OR   AT 
ZLOC 

END)   OF   AXIS 
GE.   ALEN)      GO 

2) 

TD   50 

ION   PPBCKRNUM» 
RT   RNUM   TO   (MAX) 9   CHARACTER   DISPLAY   COD. 

ANUM  ■   ABS(RMJM) 
USE   E   FORMAT   FOR   LARGE   NUMBERS 
IF   (ANJM   .GE.   100000.)      GO   TO   10 
USE   E   FORMAT   FOR   SMALL   NUMBERS 
IF   (0.    .LT.   ANUM      .AND.      ANJM   .LT 

o 
.01)      GO   TU   10 
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I 

C 

c 

c 
c 

USE   I   FORMAT   f OR   INTEGfcRS 
I MUM  =   RNUM 
IF    (ABS(HNUM-FLOAT( INÜM ))    .L T 
CHCOSE   BETWEEN   2   F   FORMATS   TO 
IF    (ANUM   .LT.    10. )      GO   TO   30 
GO   TO  ^0 

10   ENCCD£«10f15,tiCl)   RNUM 
15   FORMAT(£10.2) 

GO  TO   50 

.C00OU 
MAINTAIN 

GO   TO   20 
3  DIGIT   ACCUPA; ' 

) 

20 ENC0nE(10,25,eCl ) INUM 
25 FORMAT(IiO) 

GO TO 50 

30 ENCCOE(lOf35f8CI) RNUM 
35 FORMAT{F10.5 > 

GO TO 50 

C 
C 

C 
c 

c 
c 
c 

c 
c 

c 
c 

40   ENC0DE{10,45,bCI)    RNUM 
45   FORMAT(Flo.?) 

50   PPBCI   =    BCI 
RETURN 
END 
SUBROUTINE   PPCATA 
READ   NEXT    DATA   RECORD, 

I 
CHECK   LIMITS 

COMMON   /FILES/   NTILIB,    NTDLIB,   NTPOEF,   NTPID, 
1, NTÜTAR,    NTEVEC,    ^TTEMP 

NTPÜAT,   NTPLOT 

COMMON   //   VLIST(2050),    FLIST(2050),    NOP^OC,    IPV^L,   NBLOKS 
1, IPPENC,    JEDIT,   MATCH,    ISKIPP,    LIMLO,   LlMHI,   PVAL,   LfcNOAl 
2, LIMV1,    LIMVE,    ITHDUT,    FT,   PVALS(IOCC),   FMAXS(IOCO) 
3, VFMAXSdOOO»,    FMIMS(ICOO),   VFM INS( 1CC0) ,    FISnOGO) 
4, SOFIS(IOOO),    IPBJF(102A),   RAMGEP,   FHSTP,   DELTAP 
5, FIRSTV,    CELIAV,    FIRSTF,   DELTAF 

COf'HON   // 
I LENPP,    PNAMt,    PMIN,   PMAX,   PLEN,    VNAME,   VMIN,   VMAX 
2, VLEN,    FNAME(2),    F>m,    FMAX,    FLEN,    FTOÜP,    TITLE(2: 
3, IOCUR,    IPLTYP,    IPLOT,    IPRINT,    i:.DIT,   NP|   IVLIST,   MOPP 
4, IDPP,    NV,    ISYM 
Et ENOPP,    IBLOKSd) 

PRESET    FLAG  SO   DATA  READ  HERE   WILL   ßE   PROCESSED 
NCPROC   =   0 
TEST   DATA   RECORD   FORMAT 
IF   (IVLIST    .EQ.   3)      GO   TO   10 
VLIST    IS    FIXED.      READ   PARAMETER   VALUE,   LOWER   AND   UPPER 
LIMITS,   FUNCTION   VALUES 
READ(NTPDAT)    PVAL,L1,L2,(FLIST( I), I=LI,L2) 
SET   FWA   AND   LWA   OF   DATA   TO   BE   PROCESSED.      DATA   MUST   LIE   WITHIN 
(VMIN,VMAX)   WINDOW   AND   HAVE   A   FUNCTION   VALUE 
LIMVl   =   MAX0(LIML0,L1) 
LIMVE   =   MIN0(LIMHI,L2) 
SKIP   IF   NO   DATA   (DONT   TRY   TO   PROCESS   JUST   ONE   POINT) 
IF   (LIMVl   .GE.   LIMVE)      GO   TD   100 
LENDAT   =   LIMVE   -LIMVl   ♦! 
GO  TO  20 

\1 
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c 
c 

c 
c 

c 

c 

c 
c 

c 
c 

c 
c 
c 

c 
c 

c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 

10 

20 

VLIST   CHANGE^   WITH   PARAMETER.      READ   PARAMETER   VALLE,   LENGTH 
GF   V/FLIST,   VARIABLES   AND   FUNCTIONS 
RF.AD(NTPÜAT)    PV AL, L IMH I, UL I ST ( I ), FL I ST( I), I =1 ,L IMH 1 ) 
LIMLÜ   =    1 

JUMP   IF   THIS   PP   SET    IS   TÜ   BE   SKIPPED 
IF    (ISKIPP    ,NE.   0»      GÜ   TO    ICO 
JUMP   IF   PARAMETER   VALJE    IS   .OUTSIDE   JESUED 
IF    (PVAL    .LT.    PMIN      .OR.      PVAL    .GT.   PMAX ) 
JUMP   IF   STDRAGE   LIMIT   ^DULO   BE   EXCEEDED 
IF    (ITHOUT    .Gd.   1000»      GO   JJ    ICO 
IF   A   NEW   VLIST   WAS   JUST   READ,    FIND   FWA   AND   LWA   OF   DATA   IN 

RANGE 
GO   TO 100 

RANGE   VNIK 
IF  (ivi isr 
JUMP   IF   NL 
IF    (NOPROC 

TC VMAX 
.EU. 3) 
DATA IN 
.Nfc.   0) 

CALL   PPVL IM(NOP-IOC) 
THAT   RANGE 

GD   TO   ICC 

100 

BUMP   NUMBER   OF   RECORDS    (PARAMETER   VALUES)   PRUCESSEO 
ITHCUT   =    1THGUT   ♦   I 
SAVE   PARAMETER   VALUE   ! V)   DISPLAY   CODE 
PVALS( ITHCUT )   =   PPQCKPVAL) 
RETURN 

DO NOT PRCCESS THIS DATA RECORD 
NOPROC = 1 
RLTURN 
END 
SUBROUTINE FPIDEF 
OVERLAY PROGRAM TAPE PPFB WITH INPUT PPFB (IF ANY) o 
COMMON   /CONST/   JDK,   JDMODE,    JDTCL 

1, JDCKSV,    JDMSP,   JDEDGE 
Pit   NULL,   JDCKL,    JDMFT 

COMMON // VL 
1, IPPEND 
2, LIMV 1, 
3, VFMAXS 
4, SCFIS( 
5, FIRSTV 
COMMON // 

1      LENPP, 
2, VLEN, 
3, IOCUR, 
^, IDPP, 
E,              ENDPP, 

DIMENSION   10 
EQUIVALENCE 

IST(2050),    FLIST(2050),   NOPROC,    IPVAL,   NBLOKS 
,    JEDIT,   MATCH,    ISKIPP,    LIMLO,   LIMHI,   PVAL,   LENDAT 

LIMVE,    ITHOUT,    FT,    PVALS(IOCC),   FMAXS(IOOO) 
(1000),   F«iINS( 1000),   VFMINS(ICOO),   FIS(IOOO) 
1000),    IP8JF(102A),   RANGEP,   FIRSTP,   DELTAP 
,    DELTAV,   FIRSTF,   DELTAF 

PNAMt,    PHIN,    P1AX,    PLEN,   VMAME,   VMIN,   VMAX 
FNAMt(2),    FMIN, 

IPLTYP,    IPLOT, 
NV,    ISYM 

IBLOKS(1) 
CUR(1),    IDPPd), 

FMAX,    FLEN,   FTODP,   TITLE(2) 
IPRINT,    IEDIT,   NP,   IVLIST,   NOPP 

DUMMY(l),    IDBLOK(l) 
(DUMMY,LENPP),    t I0BL0K,0UMMY(2)) 

MATCH   =   0 
JUMP   IF   NO 
IF    (NBLOKS 
SCAN   INPUT 

PPFBS   WERE    INPUT    (NOMINAL    VALUES   WILL   STAND) 
.EC.   0)      GO   TO   80 
PPFBS   FOR   FOLLOWING   PURPDSES 

PROCESS   ONLY   DATA   FOR 
INPUT   PPFBS  HAVE   BEEN 

1. TERMINATE PP PROCESSOR IF EDITING (IE 
WHICH THERE IS AN INPUT PPFB) AND ALL 
DONE 

2. DECREMENT   OCCURANCE   NUMBER   OF   ALL    INPUT   PPFBS   WHICH   HAVE   AN 
ID   THAT   MATCHES   CURRENT   DATA 

3. CHECK   FOR   AN   INPUT   PPFB   WHICH 
BY   SETT'NG   MATCH — BIT   0=MATCH 

o 
ID,    BIT   2 = MATCH  WITH   ID+3CCURANCE 
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c 
c 

c 
c 

c 
c 

c 

c 
c 
c 

c 

c 

30 

^0 

IF   (JEOIT    .NE.   0)      IPPEND   «   I 
LOC   =   i 
DO  40      ITHBLK=l,NßLOKS 
LOC   =   LOC   ♦   LENPP 
IF    (lOClJK(LOC)    .EU.   NJLL      .JR. 
IF    (IDPP(LOC)    .EQ.   NULL)     MATCH 
IF    (lüPP(LCC)    .NE.    IDPP)     GO   TO 
IF   (lOCUR(LOC)    .Nfc.   NULL)      GO   TO 
MTCH   =   MATCH    .OK.    2 
GO  TO   40 
lOCUR(LCC)   =    IQCUK(LÜC)   -1 
IF    ncruR(LOC)    .EU.   0)      MATCH   = 
CCNTINUu 
IF    (IPPtNU   .NE.   0)      RETURN 

lOCUR(LDC)   .GT. 
=   MATCH   .OR.    1 

30 

MATCH   .OR.    4 

0)       IPPENO 

DATA 

NULL 
IDPP) 

.   NJLL 

.   0) GO 

AND.      MATCH 
GO   TO   50 
.ANO,      MATCH 

TO   60 

.EQ.   1) 

LT.   <i\ 

,0   TO   60 

iC   TU   60 

LOOP 
IMPUT PPFB 

1DBL0MI)   =   IDBLOM I + LOC-1) 

SKIP   IF   NÜ   INPUT   PPFB   FOR   CURRENT 
IF   (MATCH   .EC.   0)      GO   TD   80 
FIND   THE    INPUT    PPFB  WHICH   APPLIES   TJ   THIS   DATA 
LOC  =   1 
DO   50      ITHBLK=1,NBL0KS 
LOC   =   LUC   ♦   LENPP 
IF    (IDPP(LOC)    .EQ. 
IF    (IDPP(LOC)    .NE. 
IF    (IOCUR{LOC)    .EQ 
IF   (laCUR(LCC)    .EU 

50  CONTINUE 
NEVER   FALL   THROUGH   ABOVE 
OVERLAY   PKOGRAM   PPFB   WITH 

50   DC  70      !■ \fLENPP 
70   IF    (IDBLOMI+LOC-i.)    .NE.   NULL) 
80   RETURN 

END 
SUBROUTINE   PPLORG 
MOVE   PEN   ORG  TO   ORG  OF   NEXT   PLOT   AXES 

COMMON   /P^TPLT/    IPLTON»   XAORG,    YAORG,   XPORGf   YPÜRG 

COMMON   //   VLIST(2050),    FLIST(2050)t   NOP^OC,    IPVAL,   NBLOKS 
1, IPPENC,   JEDIT,   MATCH,    ISKIPP,   LIMLO,   LIMHI,   PVAL,   LENDAT 
2, LIMV1,   LIMVE,    ITH3UT,    HI,    PVALSI1000),   FHAXS(IOOO) 
3, VFMAXSI 1000),   F>1 HS! 1CG0 ),   VFMINSdCCOr   FIS(IOOO) 
4, SQFIS(IOOO),    IPBJF(102^,,   RANGEP,   FIRSTP,   DELTAP 
St FIRSTV,   DELTAV,   FIRSTF,   LELTAF 

COMMON   // 
1 LENPP,   PNAME,   P^IM»   P'iAX,   PLEM,   VNAME,   VMIN,   VMAX 
2, VLEN,   FNAME(2),   FMIN,    F   \X,    FLEN,   FTOOP,   TITLE(2) 
3, ICCUR,    IPLTYP,    IPLOT,    IPHINT,    IEDIT,   NP,   IVLIST,   NOPP 

' 

4, IDPP,   NV,    ISYM 
E, ENDPP,    IBLOKS(l) 

JUMP   IF   PLOT   JUST   FINISHED   WAS   A   MULTI-TRACE   PLOT 
IF   (IPLTYP   .NE.   0)      G3   TO   10 
RASTER 
CALL   PLCT(PLEN*4.-XP0RG,   -YPORG,   -3) 
GO  TO   20 
MJLTI-TRACE 

10   CALL   PL0T(VLEN*4.-XP0RG,   -YPORG,   -3) 

20 XPORG ■ 0. 
YPCRG = 0, 
RETURN 
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c 
c 

c 
c 
c 

c 
c 

c 
c 

c 

c 

c 

c 

c 
c 

END 
SUBROUTINE   PPLOT 
DRAW   THE   PLOT    FOR THE   viEXT   PARAMETER    VALUE 

COKfON   /PHTPLT/    IPLTÜM,    XAO^G»    YAORGt    XPORG,   YPGRG 

COMMON   //   VLIST(2Oj0)t    FLIST(2050)f   MDP^OC,    IPVALt   NBLUKS 
Li IPPtND,   JEDIT,    ^ATCH,    ISKIPP,    LIMLO»   LIhHI,   PVAL,   LENDAT 
2, LIMV1,   LIMVE,    ITH3UT,    HT,   PVALS(IOOO),   FMAXSdGCO) 
3, VFMAXSdOOO»,    FMINS(1CC0>,   VFM INS ( 1COO ),   FIS(ICOO) 
4, SQFIS(IOOO),    IPtiJF{ 102A),   RANGEP,    F H STP ,   DELTAP 
5t FIRSTV,    DELTAV,    FIRSTF,   DELTAF 

CONHON   // 
1 LENPP,    PNAME,    PMIN,    PMAX,    PLEM,    VNAME,   VMIN,   VMAX 
2» VLEN,    FNAME(2>,    Fms,    FMAX,    FLEN,    FTODPt    TITLE(2) 
3, 10CUR,    1PLTYP,    IPLOT»    IPRINT,    IEDIT,   NP,   IVLIST,   NOPP 
<», ICPP,    NVi    ISYM 
Ef ENDPP,    IBLOKS(l) 

INSERT   SCALING   PARAMETERS    HTO   VARIA^'E,   FUNCTION   LISTS 
SAVV1   =   VLIST(LIM\/C+1) 
SAVV2   =   VLIST(LIMy/E*2) 
VLIST<LIMVE+1)    =   FIRSTV 
VLIST(LlMVfc+2)    =    DELTAV 
FLIST(LIMVE-H)   =   FIRSTF 
FLIST(LIMVE*2)   =   DELTAF 
JUMP   FOR   MULTI-TRACE   PLOT 
IF   (IPLTYP   .NE.   0)      GO   TO   10 
RASTER   PLOT 
MOVE   PEN   ORIGIN   TO  ORIGIN   OF   THIS  L HE 
X   =    (PVAL-FIRSTP)   /   DELTAP 
CALL   PLOT (X-XPORGf    -YP3RG,    -3) 
XPORG   =   X 
YPORG   =   0. 
DRAW   THE   LINE 
CALL   LINE(FLIST(LIMVII,   VL IST( L IMV1),   LENDAT,   1,   C,   0) 
GO   TO  20 

O 

10 

20 

o 

LENDAT,   1,   LINTYP,ITH0UT-1) 

VALUE   VS.    SYMBOL 

PRESET   TO   NO  SYMBOLS 
LINTYP   =   0 
IF   SYMBOLS   DESIRED,   PJT   ONE   AT   1ST   AND   LAST   POINT   OF   TRACE 
IF    (IS^M   .NE.   0)      LINTYP   =   LENDAT   -I 
DRAW   THE  TRACE 
CALL   LINE(VLIST(LIMV1),    FL IST( L IMV 1), 
JUMP   IF   NOT   LABELING   THE  TRACES 
IF   (ISYM   .EQ.   0)      GO   T3   20 
VERTICAL   LOCATION   TO   WRITE   PARAMETER 
YPOS   =    FLEN   -   2.«HT«( ITHOUT+1) 
IF   (YPOS   .LT.   0.)     GO   TO   20 
CALL   SYMBOL(VLEN,    YPOS,    HT,    PVALS(ITHUUT), 
CALL   SYMBCL(VLEN*11.5»HT,    YP0S+.5«HT,   HT, 
CALL   PLCT(VLEN+10.5«HT,   YPOS,    3) 
CALL   PL0T(VLfcN-H0.5«HT 
RESTORE   INDEP.   VARIABLE 
VLIST(LIMVE+1>   =   SAVV1 
VLIST(LIMVE*2)   =   SAVV2 
RETURN 
END 
SUBROUTINE   PPRINT 
PRINT   DATA   FCR   CURRENT   PARAMETER   VALUE 
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C 
c 
c 

c 
c 

c 

c 

I 

( 

c 
c 

c 

c 

ikj   i 

O 

10 

COMMON   //   VLIST(2050),    FLIST(2050>,   NOP^OC,   IPVAL,   NBLOKS 
1, IPPEND,   JEDIT,   MATCH,    ISKIPP,   LIMLO,   LIMHI,   PVM.,   LENÜAT 
2, LIMVlt   LIMVE,    ITH3UT,   HT,   PVALSJIOOCI,   FMAXSnOOO) 
3, VFMAXS(IOOO),   FMINSCIOCGI,   VFM INS( ICCO),   FIS(IOOO) 
4, SOFIS(IOOO),    IPBJF(102^),   RANGEP,   FIRSTP,   DfcLTAP 
5, FIRSTV,   DELTAV,   F1RSTF,   DELTAF 

COMMON  // 
1 LENPP,   PNAMt,    PMIN,    PMAX,    PLfc.M,    VNAME,   VMIN,    VMA X 
2, VLEN,   FNAME(2),   FM IN ,   FMAX,    FLE.^,   FTOOP,   TITLE(2) 
3, ICJCUR,   IPLTYP,   IPLOT,    IPRINT,    IEDIT,   NP,   IVLIST,   NOPP 
4, IDPP,   NV,    ISYM 
E, tNDPP,    IBLOKS(l) 

SKIP   IF   NOT   PRINTING   SJ^MARY 
IF   (IPRINT   .LT,   2)      GO   TO   15 
COLLECT   AND   SAVE   STATISTICS   FOR   THIS   PARAMETER   VALUE 
INITIALIZE   INTEGRAL,   SQUARE   INTEGRAL,   AND  LOG   OF   MAX,   MIN 
FI   =   0. 
SUFI   =   0. 
MAX   =   LIMV1 
MIN   =    LI MV I 
LOOP   THROUGH   THAT 
LIM  =    LIMV1   ♦   1 
DO   10      I = LIM,LIMVli 
PICK  UP   FUNCTION  VALUE 
F   =   FLISTI I) 
LOG   OF   MAX,   LCC   OF  MIN 
IF   (FLIST(MAX)    .LT.   F) 
IF   IFLISTIMIN»    .GT.   F) 
HAFDV   =   .5   •   (VLISTI I WLISTII-l)) 
FI   =   FI   ♦   (F + FLISTd-m   »HAFDV 
SOFI   =   SQFI   ♦   (F»»2+FL IST( I-l)«»2) 
SAVE   EXTREMA   INFORMATION 
FMAXSI ITHÜUT)   »   FLISTMAX) 
VFMAXSIITHOUT)   =   VLIST(MAX) 
FMINSl ITHÜUT)   =   FLISTMIN) 
VFMINSI ITHOUT)   =   VLISTIMI^i) 
SAVE   INTEGRAL,   SQUARE   INTEGRAL 
FIS(ITHOUT)   =   FI 
SQFIS(ITHOUT)   =   SQFI 

PART   3F   DATA   BEING   PR3CESSEJ 

TO   AVOID   INDEXING 

MAX 
MIN 

•HAFDV 

POINTS 
IPRINT .NE.   3)     GO   TO   100 

JUMP   IF   NOT   PRINTING   ALL 
15   IF   (IPRINT   .NE.   1      .AND. 

FIRST   LINE   OF   PAGF 
WRITE (6, 20)    PVAi.S( ITHOUT ), PN AME,T ITLE, IDPP 

20   F0RMAT(1H1,A10,1H=,A10,20X,2A10,20X,A10) 
2   FORMATS.      JUMP   IF   PRINTING  VARIABLE/FUNCTIUN 
IF   (IVLIST   .EQ.   3)      G3   TO   60 
JUST   PRINTING   FUNCTION 
WRITE(6,30)   FNAME 

30   FORMATdH   ,2A10/ ) 
DO  50      I1 = LIMV1,LIMVE,8 
IE   =   MINOILIMVE,11+7) 
WRITE! 6,40)    I1,(FLIST( IM^Il, IE) 

40   FORMATdH   ,I4,8tl3.5) 
50  CONTINUE 

GO   TO   100 

50   WRITE(6,70)   VNAME,FNAME 
70   FORMATdH   ,A10,1H   ,2A10/) 

00  90      I1=LIMV1,LIMVE,4 
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c 
c 

c 

c 

c 
c 
c 

c 

c 

c 
c 

c 
c 

80 
90 

100 

c 

c 

c 

c 
c 

IE   =   MINOdlMv'E, 11 + 3) 
WRITE(fe,80)    II, UL 1ST I I ),FLIST{ I), I = 11, IE) 
FQRMATdH   , W, 4( Ei4.4, fcl2 .4 ) ) 
CONTINUE 

RLTURN 
END 
SUBROUTINE   PPSET 
SCALING,   SETUPS    FÜR THIS   PP   SET.      D^AK   AXES   IF    PLÜTTIN3 

COMMON   /FILES/   NTILIB,    ^JTDLIfi, 
I, NTOTAB,   NTEVEC,   NTTEMP 

NTPDEF,   ^TPID,   NTPÜAT,   NTPLOT 

COMMON   /PKTPL1/    IPLTO^,    XAO^G,    YAORG,    XPO^G,    YP'JRG 

COMMON   //   VLIST(2050),    FLIST(205O),   NOPROC,    IPVAL,   NBLÜKS 
1, IPPCND,    JEOIT,    »1ATCH,    ISKIPP,   LIMLO,    LIMHI,   PVAL,   LcNDAT 
2, LIMVI,    LlMVc,    ITHDUT,    HT,    PVALS(IOOO),    FM^XSdOCO) 
3, VFMAXS(IOOO),    FMINS(lCOO)i    VHMINS(1CC0),   FIS(ICOO) 
4, StiFIS(lOOO),    IPBJF<102^)i   KANGEP,    FIRSTP,   DELTAP 
5, FIKSTV,    DELTAV,    FIkSTF,   ÜELTAF 

COMMON   // 
1 LENPP,    PNÄME,    PMIS,    P^AX,   PLEN,    V^JAME,    VMIN,    VM&X 
2, VLEN,    FNAME(2),    FMIN,    FMAX,    FLEN,    FTOOP,    TITLE(2) 
3, IOCUR,    IPLTYP,    IPLOT,    IPRINT,    ItDIT,   NP,    IVLIST,   NOPP 
4, IDPP,    NV,     ISYM 
E, ENDPP,    IBLOKS(l) 

PRESET   TO   PROCESS   THIS   PP   SET 
ISKIPP   =   0 
INITIALIZE COUNT UF NUMBER OF RECORDS OUTPUT 
ITHOUT = Ü 
JUMP   IF   NOTHING 
IF    «.'PRINT    .EG. 
JUMP   1       ECITING 
AND   NO   PPFB  k«AS 
IF    (JtOIT    .NE. 

O 

0 

WOULD   BE   ACCOMPLISHED   3Y   P^OCESSINS 
0      .AND.      IPLOT   .EO.   0)      GO   TD   200 
IS   ON   (PP   ONLY   DATA   FOR   WHICH   A   PPFB 
LMPUT 

.AND.      MATCH    .EQ.   0)      50   TO   2J0 

THIS   DATA 

WAS   INPUT) 

<fO 

10 

20 
30 

40 

SKIP   IF   VLIST    IS   NOT   FIXED 
IF    (IVLIST    .GT.   2)      GO   TO   40 
FIND   FWA   AND   LWA   OF   CATA   WITHIN   ^ANGE   VMIN   TO   VMAX 
CALL   PPVLIM(ISKIPP) 
LIMLC   =    L1MV1 
LIMHI   =   L1MVE 
JUMP   IF   NC   DATA   WITHIN    THAT   RANGE 
IF    (ISKIPP   .Nt.   0)      GO   TO   200 
SKIP   IF   NOT    PRINTING 
IF    (IPRINT    .Nt.    1      .AND.       IPRINT    .NE.    3)      GU   TU 
PRINT   THE   LIST   OF    INDEPENDENT   VARIABLE   VALUES 
WRITE(6,10)   TITLE,IOPP,VNAMfc 
FORMAT(6H1«««»»,36X,2A10,20X,A10/1H   ,A10/) 
DO   30      Il = LlMVl,LIMVE, 8 
IE   =   MINO( LIMVE, 11+7) 
WRITE(6,20)    IIt(VLIST« I),1=11,IE) 
FQRMATdH   ,I4,flE13.5) 
CONTINUE 

SKIP   IF   NCT    PLOTTING   THIS   DATA 
IF    (IPLCT    .Et.   0)      GO   TO   IOC 
CHARACTER   HEIGHT    IN    INCHES 
HT   =   .105 
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90 
100 

IF   (ISYM   .EG.   0)      GO  TO   90 
DRAW   PARAMETER-KEY   HEADER 

SYMBCUVLEN,   FLEN,   HT,   PNAME, 
SYMBUL(VLEN+ll.*Hrt   FLEN,   HT, 
PLCT(VLEN*14.»HT,    FLEN-.5»HT, 
PLOTIVLEN,    FLEN-.5»HT,    2) 
PLCT(VLEN<-10.5«HT,   FLE^*HT,   3) 
PL0T(VLEN + 10.5»HT,    FLE^-2.»HT,   2) 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CONTINUE 
RETURN 

0., 10) 
3HSYS, 0., 
3) 

**) o 

c 
c 

c 
c 

c 
c 

c 
c 
c 
c 

DO NOT PROCESS THIS PP SET 
200 ISKIPP = 1 

RETURN 
END 
SUBROUTINE PPSPEC 
READ ALL THE PP SPECIFICATIONS WHICH WERE INPUT FOR THIS CASE 

COMMON /FILES/ NTILIB, NTDLIB, NTPDEF, NTPID, NTPÜAT, NTPLOT 
1, NTDTAB,   NTEVEC,    ^TTEMP 

COMMON  //   VLIST(2050),    FLIST(2050),   NOPROC,   IPVAL,   NBLÜKS 
It IPPEND,   JEDIT,   MATCH,    ISKIPP,   LIMLO,   LIMHI,   PVAL,   LENDÄT 
2, LIMV1,   LIMVE,    ITHOUT,   HT,   PVALS(IOOO),   FMAXS(IOOO) 
3, VFMAXS(IOOO),   FMIMS(IOCO),   VFMINS(ICCC),   FIS(IOOO) 
<►, SQFIS(IOOO),    IPBJF(1024),   RANGEP,   FIRSTP,   DELTAP 
5, 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, IOCUP,,   IPLTYP,    IPLOT,    IPRINT,    IEDIT,   NP,    IVLIST,   NCPP 
*, ICPP,   NV,    ISYM 
£, ENOPP,   IBLOKS(l) 

DIMENSION   IEDIT(l),NOPP(l),IDPP(l),IOCUR(l) 

IPPEND   =   0 
JEDIT   =   0 
LENPP   =   LOCF(ENDPP)   -   LOCF(LENPP) 
REWIND   NTPDEF 
NUMBER   CF   BLOCKS   AND  LENGTH  OF   EACH 
READtNTPDEF?   NBLOKS, L E^BLK 
IF   (NBLÜKS   .EQ.   0)      GO   TO   50 
IF   (LENBLK   .EQ.   LENPP)      GO   TO   20 
WRITE(6,10)   LENPP,LENBLK 

10   F0RMAT(49H   PP   DEFINITION   FILE   FORMAT   I^CONSISTENT   WITH   PROG 
1 »6H  SPECS,2110) 

CALL   ERRXIT 
READ ALL INPUT BLUCKS 

20 LIM1 ■ I 
DO 30  ITHBLK=1,NBLÜKS 
LIM2   =   LIM1   ♦LENPP   -1 
READ(NTPDEF)   ( I8L0KS<I), I«L IM1,LIM2) 

30   LIM1   =   LIM1   ♦  LENPP 
IEDIT—  0=P/P   ALL   DATA   WRITTEN,    I.-P/P   ONLY   DATA   FOR   WHICH 
THERE   IS   Afl   INPUT   BLOC< .        SET   JEÜIT = 1   IF   ANY  BLOCK   SHOWS   IEDIT=1 
NOPP—  0=REWIND   DATA,    ID  FILES   AND  PROCEED   TO   P/P,   1=N0  REWIND, 
NO   P/P. 
LOC  =   1 
00  40      ITHBLK«1,N8L0KS 
LOC  =   LOC  ♦  LENPP 
IF   (NOPP(LOC)   .EQ.   I)      GO   TD   60 

O 
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EÜ.   l)      JFCIT 

C 

40   IF   (lEDIT(LOC) 
50   REWIND   NTPID 

REWIND   NTPDAT 
RETURN 

60   IPPEND   =   1 
RLTURN 
END 
SUBROUTINE   FPSUM 
PRINT   SUMMARY    DATA 

COMMON   //    yLIST(2050),    FLIST(2050).   NOP^ÜC,    IPVAL,   NhLUKS 
1, IPPENCi    JECIT,    MATCH,    ISK1PP,    LIMLO,    LlMHl,   PVAL,   L'.NDAT 
2, LIMVI,    LIMVE,    ITH3UT,    HT,   PMLS(IOOO),   PMAXS(IOOO) 
3, VFMAXS(1000)i    F^INS(ICCC),   VFMINS(ICCC),   FIS(ICOO) 
Ut SQFIS(IOOG),    IPHJF(102M,   RANGEP,    FIRSTP,   DELTAP 
5, FIRbTV,    CELIAV,    FIR:TF,    DELTAF 

COMMON   // 
LtNPP, PNAMc, P^n. P^AX, PLE^, V^JAME , VMIN, VMA X 
VLtN, FNAME(2), FMn, FMAX, FLEN, FTOOP, TITLE(2) 
ICCUR,    IPLTYP,    IPLOT,    IPRINT,    IfcDIT,   NP,    IVLIST,   NOPP 

C 
C 

( 

C 
c 
c 

o 
c 
c 

I 
2, 
3. 
^. 
E, 

IOPP, 
ENDPP, 

NVt    ISYM 
IBLOKSI 1) 

MRITE(6flO)    FNAME,TITLE, IOPP 
10   FORMAT (10H1FUNCT ION=,2A10, 16X, 2A1C,20X,AIC) 

WRITE{6,20)   VNAMEiVNAMEfPNAME 
20   F0RMÄT(34H0 VALUE   OF MAXIMUM   HF ,A10,6X 

1. 14HMINIMUM   OF ,AID,20X,6HS0UARE/f.,A 10,3X,8HFUNSTi   i: 
 „,-     ...w      , «v^     Kiienurr mu     tv     cunE     M t ki . 1 1 V . AMI MT 

3. 

14HMINIMUM   OF , AID, 20X , öHbUUftKc ...,-,--,-...- 
6X,6H0F   MAX,10X,8HFUMri I0N,6X,bH0,-   MIN , 11X, 8H1 NTE3RAL 

5X,8HINTeGRAL) 

HHITE(6|30) 

30 

(I.PVALS    I),F1AXS( I),VF^ÄXS( n,FMINS<I) .VFMINb(I) , 

FIS(1),SQFIS( I), I=lf 1TH0UT) 
,14,A10f4El5.6fEl5.4fE13.4J FORMTUH 

RETURN 
END 
SUBROUTINE    PPTDEF 
READ   PPFB   FCK   NEXT    PP   DATA   SET 
SET   UP  VLIST    IF   APPROPRIATE 

COMMON   /FILES/   NT ILIB,    NTDLIB, 
1, NTDTAB,   NTEVEC,    NTT EMP 

FROM   PROGRAM   TAPE 

NTPDEF,   STPID,   NTPDAT,   NTPLOT 

// COMMON 
1» 
2, LIMVI, 
3, 
^. 
5, 

COMMON   // 
1 LtNPP, 
2« 'LEN, 
3, IÜCUR,    IPLTYP, 
4, IDFP,   NVi    ISYM 
E, ENDPP,    IBLOKSC 1» 

DIMENSION   IDBLCK( 1), DJMMY( 1) 
EQUIVALENCE    (LUMMY,LESPP ),(IDBLOK,DUMMY(2)) 

199 

IPVAL,   NBLUKS VLIST(2050),    FLIST(2050),   M03tOC, 
IPPEND,    JEDIT,   MATCH,    1SKIPP,    LIMLO,    LIMHI,   PVAL,   LENOAT 

IMVE,    ITHOUT,   FT,   PVALS(IOOO),   FMAXSI10C0> 
VFMAXSdOOO),    F«IINS( 1000),   VFM IN SI 1C0U) ,   FIS(IOÜÜ) 
SGFIS(IOOO),    IPBJF(102A),   RAMGfcP,   FRSTP,   DtLTAP 
F1RSTV,   DELTAV,    FIRSTF,    DELTAF 

PNAMt,    PMIN,    PHAX,   PLEM»    VNAME ,    VMIN,   VMAX 
FNAME(2),    F^H,    FMAX,    FLEN,    FTOOP,    Hii 5 

IPLOT,- IPRl^T,    IEDIT,   NP, IVLIST,   NOPP 
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C 
c 

*0 IF (lEDlT'.LOO 
50 REWIND MTPID 

BEWIND NTPDAT 
RETURN 

60 IPPEND ■ 1 
RETURN 
END 
SUBROUTINE FPSUM 
PRINT SUMMARY DATA 

.EU.   1)      JEC1I   =   I 

C 
C 

( 

C 
c 
c 

I o 

5t F1RSTV, 
COMMON   // 

1 LENPP,    PNAM 
2, V 
3, 
*», IÜPP,   NVi    ISYM 
E, ENDPP,    IHLOKSU) 

CELIAV,    FIRSTF,    DELTAF 

PVIINJ,    pwiAX,    PLE^i    V^JAME,   VMIN,    VMAX LtNPH»      PNOMct     r"IIN|      K1«».|     fLLHi      Vil«nc»     »nin»      »..r.« 

VLEN, FNAME(2), FMIM, FMAX, FLEN, FTODP, TITLEI2» 
ICCUK, 1PLTYP, IPLOT, IPRINT, ItDIT, NP, IVLIST, NO PP 

10 
WRITE(S,10)    FNAME,TITLE,IDPP 
FORMAT (I0H1FUNCT I0N=,2A10, 16X, Z:A IC, 20X, A IC) 

WRITE{6,2ü)   ViMAME.VNAME.PNAME 
20   FÜRMÄT(i4H0 VALUE   OF MAXIMUM   3F ,A10,6X 

1, 14HM1NIMUM   OF ,A10,20X,6HS0UARE/7X,A10,3X,8HFUNCflON 
2, 6X»6H0F   MAX,10X,8HFUNCTI0N,6X,6HDF   MIN,I1X,8HINTE3RAL 

3, 5X,8HINTEGRAL) 

WKITE(S,30) 

30 

(I,PVALS( I),F«AXS« I),VF^AXS( I ) ,FMI NS< I) , VF MI NS (1) , 

FIS( I),SOFIS( I), 1=1, ITHDUT) 
, U, A10,AE15.6, E15.A,E13.A) FORMAT ( 1H 

RETURN 
END 
SUBROUTINE PPTDEF 
READ PPFB FOR NEXT PP DATA SET 
SET UP VL1ST IF APPROPRIATE 

FROM PROGRAM TAPE, 

COMMON /FILES/ NT ILIB, NTDL1B, NTPDEF, 
I,     NTDTA8, NTEVEC, NTT EMP 

MTPID, NTPDAT. NTPLOT 

COMMON // VLIST(2050), FLIST(2050), 
I,     IPPEND, JED1T, MATCH, ISKIPP, 

MO!MOC, IPVAL, NBLUKS 
LIMLO, LIMHI, PVAL, LENOAT 

2, 
3, 
^. 
5, 

LIMV1,   LIMVE,    ITHOUT,    FT,   PVALS(IOOO),   FMAXSI 10C0) 
VFMAXSdOOO),    FMINS(ICOO),   VFM IN S( ICOO) ,   FIbllOOO) 
SQFISClOOOh    IPBJF(102^),   RAMGEP,   F H STP ,   DELTAP 
F1RSTV,   DELTAV,   FIRSTF,   DELTAF 

C 
C 

COMMON   // 
1 LtNPP,   PNAMfc,    PMIM,    PMAX,   PLEM,   VNAME ,   VMIN,   VMAX 
2, VLEN,   FNAME(2),    F^IM,    FMAX,   FLEN,   FTODP,    TITLE(2) 
3, IÜCUR,    IPLTYP,   IPLOT,    IPRIMT,    IEDIT,   NP,   IVLIST,   NQPP 

4, IDPP,   NVi    ISYM 
E, ENDPP,    IBLOKS( 1) 

DIMENSION   IDBLCKC 1),DJMMY( 1) 
EQUIVALENCE    (LUMMY,LENPP ),(IDBLOK,DUMMY(2)) 

}yi 
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c 

c 

c 

c 
c 

c 
c 

c 
c 

c 

c 
c 
c 

READ   IN   PPFH   FOR   NEXT   PP   FROM   PROGRAM   TAPE 
HtAütNT PID   LENi ( IDBL3<< I», 1=1. L EN ) 
IF   (EOFfNTPICl      10,20 
EOF   ENCOUNiTFRED,   TERMINATE   PP   PROCESSOR 

10   IPPEND   =   1 
RETURN 
THERE   IS   ANCThER   PP   SET.      SET   FLAG   TO   CONTINUE   PROCESSING 

20   IPPEND   =   0 
SET   ACTUAL   RANGE   OF   PARAMETER   (RANGE    TO   PP   MAY   DIFFER) 
RANGEP   =    PMAX   -PMIN 
SET   UP   LIST   CF    INDEPENDENT   VARIABLE   VALUES 
GO   TO   (30,50,60),IVLIST 
LIST OF VALUES IS SAME FOR EACH PARAMETER VALUE AND IS 
EQUAL INCREMENT FROM VMIN TO VMAX 

30 OV = (VMAX-VMIN) / FLOAT(NV-l) 
VLIST(l) = V^IN 
CO 40  I=:,NV 

hO   VLIST(I) = VLIST( 1-1) + DV 
GO TO 55 
LIST   OF   VALUES    IS   SAME   FOR   EACH   PARAMETER   VALUE 
SPACING   IS   ARBITRARY 

50   READ(NTPIC)    (VL 1ST ( I ), I = 1, NV ) 
SET   FWA   AND   LWA   OF   VLIST 

55   LIMLO   =    1 
LldHl   =   NV 
RETURN 
VLIST   VARiES   WITH   PARAMETER   VALUES   AND   IS  ON   PP   DATA   FILE 
ALONG   WITH   FUNCTION   VALUES 

60   RETURN 
END 
SUBROUTINE FPV L IM( NOCAT A ) 
FIND FWA AND LWA OF DATA IN RANGE VMIN TO VMAX 

o 

1 

COMMON   //   VLIST(2030),    FLIST(2050),   NOP^OC,   IPVAL,   NBLCKS 
1, IPPENC,    JEDIT,    MATCH,    ISKIPP,    L MLO,   LIMHI,   PVAL,   LENDAT 
2, LIMV1,    LIMVE,    ITHOUT,   HT,    PVALS(IOOO),   FMAXS(IOOÜ) 
3, VFMAXS(1000),   F^IMS(ICCO),   VFMINS{1C00),   HIS(IOOO) 
tt, SQFiS(lOOG),    IPBJF( 1024),   RANGEP,    FIRSTP,   DELTAP 
5, FIRSTV,    DELTAV,    FIRSTF,    DELTAF 

COMMON   // 
LENPP, PNAME, P>UM, P^AX, PLE^, V^AME, VMIN, VMAX 
VLEN, FNAME(2), FMIN, FMAX, FLEN, FTODP, T1TLE(2) 
tCCUR,    IPLTYP,    IPLOT,    IPRIN1,    IEDIT,   NP,    IVLIST,   NOPP 

4, IDPP,   NV,    ISYM 
E, ENDPP,    IBLOKS(l) 

JUMP   IF   VARIABLE   DECREASES 
IF   (VLIST(LIMHI)    .LT.   VLlST{i))      GO   TO   60 
DO   30      LIMVl=l,LIMHI 

30   IF   (VMIN   .LE.   VL 1ST(LIMV 1) )      GO   TO   40 
GO   TO   110 

40   00   50      1=1,LIMHI 
LIMVE   =    LIMHI-I+1 

50   IF    (VMAX    .GE.   VL 1ST(LIMVE))      GO   TO    100 
GO   TO   110 

60 DO   70      LIMV1=1,LIMHI 
70 IF    (VMAX    .GE.   VLlST(LlM*m ) 

GO   TO   110 
80 DO   90      1=1,LIMHI 

LIMVE   =    LIMHI-!*! 

o 
GO   TO   80 

140 
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c 

c 
c 

c 
c 

90   IF    <VMIN   .LE.   VLISKLMVE)» 
GO   TC   110 

GO   TO   100 

AMOUNT   OF   DATA   TO   RE   PROCESSED 
100   IENDAT   =   I. IMVK-LIMVH-1 

JUMP   IF   NC   DATA.      ALSO   DOMT   TRY 
IF    (l^JDAT    .LE.    i)      G'J    TO    110 
NODATA   =   0 
RETURN 
NO   DATA   WITHIN 

110   NODATA   =    1 
RETURN 
END 
SUBRCUTINL 

STATIONARY 

TO PROCtSS JUST 1 DATA POINT 

SPCCIFIED RAMGE VMIN TO VMAX 

C 
c 
c 
c 
c 
c 
c 
c 

c 

c 

c 
c 

c 
c 

SPCCN 
PHASE   C0NTR3L 

COMMON   /BODY/    IBOOYi    IPOODY, 
1, KBSLP^,   RBSTR,   RBLIM 

BDDDEP,    B3D0IA,   flüDLEN,   BUOSPD 

COKMÜN   /GRID/   OBSÜEP,    NOBSt    COBSt   OBSMAX,   TABOBSdCO),    IThOBS 
1, X,    CXi   XMIN,   NX,     ITHX,    Y,    DY,    YMINJ,   NY,    ITHY,   MODEl,   MOOEN 
2, IVAK,    IPRDT,    IPP0T(9»,    XPMAX,   YPMAX,    IPPPSD,    IPREDG 
3, ISPHAS 

COMMON   /SUPER/    ISUPR,    SJPTOP,    SUPBOT,    IPSUPR,    SUSTR, 
1, SUPMID,   SULIM,   SUPDIA,    SUPLEN 

SUSEP2 

COMMON   /WAKE/    IWAKE,   CWAKR,   CWAKX,    XWAKE,   WAKRAD,   XWNOM 
1, RESLVS,    CWAKvM 

COMPLEX   XUEP, 
COMMON   //   RK, 

If YX,   D3L, 
2, MAXK, 
3, HILO, 

WAKI,    SUPT 
FSRC 
EVAL,    DLDK,    D2L,    PSIO,    DPSIO,   OPSIB,    W«M , 
XI,    ETA,    IMRANG,   MODE,   iINMOD,   MAXMOD,   MODES 

IFWA1,    LOCDT,    L3CDTK,    ITHWAV,   NWAVES,   NWFTA8(41) 
DYX,   PYX,    POYX,   PEVAL,   P^K,   FAZ,   SGNFZ2,   FAZ2 

4, FAZ3,   XDEP,    FSRC,   VAR, 
EOUIVALENCE   (TEMP1,SIGCJT) 
CIMENSICN   TtMPl(9,1) 

SIGNAL,    S1GCUT(800) 

1C 

• •«•SUMMARY OF APPROACH*^» 
TOTAL SIGNAL IS S1GTOT=SUMOVERMODES(SUMOVEKWAVhFAMlLIES(V^SX)) 
WHERE V DEPENDS ONLY D>J THE VARIABLE (SIGNAL) BEIN3 COMPUTED 
AND SX = REiS^XD) OR SX=IM(S»XO).  HERE S DEPENDS ONLY ON THE 
SOURCE MODEL AND XÜ COMTAINS THE X DEPEMDtNCE:. 

CALL TIMER(14) 
SKIP   IF   NOT   1ST   PASS   OF   CASE 
IF   (ITHOBS    ,NE.   1)     GO   TO   10 
COMPUTE   BCDY   SOURCE   PARAMETERS    IF   BODY   MODEL   USED 
IF   (IBODY    .NE.   0)      CALL    B0DY1 
SUPERSTRUCTURE   SOURCE   PARAMETERS 
IF   (ISJPR   .NE.   0)      CALL   SUPR1 
HAKE   SOURCE   PARAMETER 
START   OF   WAKE   CtlLL APSE = INPUT   MUL TIPL 11^ NOMI NA L   START    (SEE   DTWAKE) 
IF    (IWAKE    .NE.   0)      XWAKE   =   CWAKX«XWNOM 

READ   IN   DISPERSION   TABLES,    Si£T   UP   WAVE   FAMILY   EDGE   TABLES 
CALL   SPUTAB 
PRINT/PLOT DISPERSION RELATION ON 1ST PAS> 
IF (ITHOBS .EQ. 1)  CALL SPOTPP 

i 
t 
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C 
C 
c 
c 

, 1 )  GO TO 
STATION) 

40 
C     SKIP I»- NC GRID DEFINED 

IF (NY .LT. 1  .OK.  NX .LT 
C     LOOP FOR EACH X (DOWNSTREAM 

CO 30  ITHX=l,NX 
X   =   XMIN   *   DX»FL0«T(ITHX-1) 

C LCOP   FOR   EAO   Y    (TRANSVERSE   COORDINATE) 
DU   20       ITHY=lfNY 

C NOTL  Y    lb   ALWAYS   NEGATIVE 
Y   =   -(YKIN   ♦   DY»FL0AT( ITHY-1 )) 
YX   =   -Y/X 

C COMPUTE   SIGNAL    AT   PO m   DEFINED   BY   X,   YX,   OBSDfcP 
CALL   SPIPNT 

C ACCUMULAT.:   AND 
CALL   SPCUTS 

20   CONTINUE 
30   CONTINUC 
40  CALL   TIM£R(-14J 

RETURN 
END 
SUBROUTINL SPCUTS 
INITIALIZE PP FORMAT, 
AND WRITE PP ID BLOCK. 
Z-Y   GRID,    Z-X   GRID 

o 

OUTPUT    (TO   PP   PROCESSOR)    SIGNAL   DATA 

ACCUMULATE   AND   OUTPUT   DATA   FOR   EACH   CUT, 
THREE   CASES   ARE   HANDLEO--   X-Y   GRID, 

COMMON   /GRID/   OBSDEP,    ^OBS,    COBS,   OBSMAX,    TABQBSdOO),    ITHOBS 
1, X,    CXi   XMIN,   NX,    ITHX,    Y,    DY,   YMIN,   NY,    ITHY,    MODE 1 ,   MODEN 
2, IVAH,    IPRDT,    IPPDT(9),    XPMAX,    YP»1AX,    IPPPSO,    I PREDG 
3, ISPhAS 

i 
COffON   /NAME/   NAMES(2,10),    DTNAMS(2,9) 
COMMON/PPCOM/ 

1 LfcNPP,   PNAMb,    PMIM,    P«1AX,    PL EVJ,   V^AME,    VMIN,    VMA X 
Z, V/LEN,   FNAME(2),   FMIN,    FMAX,   FLEN,   FTODP,   T1TLE(2) 
3, ICCUR,    IPLTYP,    IPLOT,    IPR1NT,    IEDIT,   NP,    IVLIST,   NGPP 
4, IDPP,   NV,    ISYM 
E,              ENDPP,    IBLOKS(l) 

o I 

C 
C 
c 

c 

c 

c 

c 

c 

c 

c 

COMPLEX   XCEP,    FSRC 
COMMON   //   RK,    EVAL,    DLD<,    D2L,    PSIO,   DPSIO,   DPSIB,    WAKI,    SUPT 

1, YX,    D3L,    XI,    ETA,    INRANG,    ^ODE,   ^INMOD,   MIVXMOD,   MOOES 
2, MAXK,    l^WAl,   LOCDT,    LOCDTK,    ITHWAV,   NWAVES,   NWFTAB(41) 
3, HILC,   Di'X,   PYX,   PDYX,   PEVAL,   PRK,   FAZ,   SGNFZZi   FAZ2 
4, FAZ3,   XDEP,    FSRC,   VAR,    SIGNAL,    SIGCUT(ÖOÜ) 

EQUIVALENCE   (fEMP1,SIGCJT) 
DIMENSION   TEMP1(9,L) 

AT   CURRENT   Y   VALUE 

SKIP  FOR   Z-X   GRID 
IF    (NY    .EU.    1)      GO   TO   30 
X-Y   OR   Z-Y   GRID.      SAVE   SIGNAL 
SIGCdT ( ITHY)   =   S IGNAL 
RETURN   IF   Y   CUT   NOT   COMPLETED 
IF    (ITHY   ,LT.   NY)      RETURN 
SKIP  FOR   Z-Y   GRID 
IF   (NOBS    .GT.   I)      GO  T 3   20 
X-Y   GRID.      INITIALIZE   PP   FORMAT   BEF3RE   WRITING    1ST 
IF    (ITHX    .EC.    1)      CALL    SET ID(4HCUTS,    0,    1HX,   2H-Y, 
WRITE   CROSS   CUT 

SIGCUT,    1,    X) 
PASS 
RETURN 

:ROSS CUT 
NAMES(1,IVAR)) o 

CALL WRTDAT( 1, NY, 
RETURN IF NOT LAST 
IF (ITHX .LT, NX) 
WRITE PP ID BLOCK 

warn 
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I 

c 
c 

c 

c 

c 
c 

c 

c 

c 

c 

c 

c 

c 
c 

c 

c 

c 

VMIN  =   YMIN 
VMAX   =   -Y 
CALL WRTIDtNY, 0,0) 
RETURN 

Z-Y GRID.  INITIALIZE PP FORMAT BEFDRE WRITING 1ST CROSS CUT 
20 IF (ITHOBS .EC. II 

1 CALL SETID( ^HCUTS, 0, 5HDEPTH, 2H-Y, NAME S (I , I VAR) ) 
WRITE CROSS CUT 
CALL  WRTOAMl,   NY,   SIGCJT,    I,   OBSOEP) 
RETURN   IF   NOT   LAST   PASS 
IF   (ITHOBS   .LT.   NOBS)      RETURN 
VMIN = YMIN 
VMAX = -Y 
MAKE   FUNCTION   POSITIVE   TO   THE   LEFT 
FTOOP   =   -FTCCP 
CALL   WRTID(NY,   0,0) 
RETURN 

Z-X   GRIC.     SAVE   SIGNAL   AT   CURRENT   X   STATION 
30   SIGCUTIITHX)   ■   SIGNAL 

RETURN   IF   X   CUT   NOT   COMPLETED 
IF   (ITHX   .LT.   NX)      RETJRN 
INITIALIZE   PP   FORMAT   BEFORE   WRITING   1ST   CUT 
IF    (ITHOBS    .EQ.    I) 

1 CALL   SETID( 4HCUTS,    0,    5HDEPTH,    1HX,    NAMES(i,1VAR)) 
WRITE   AXIAL   CUT 
CALL   WRTDATd,   NX,   SIGCJT,    1,   OBSDEP ) 
RETURN   IF   NOT   LAST   PASS 
IF   (ITHOBS   .LT.   NOBS)      RETURN 
MAKE   FUNCTION   POSITIVE   TO   THE   LEFT 
FTOC;-1   =   -FTCCP 
WRITE PP ID BLOCK 
VMIN = XMIN 
VMAX = X 
CALL WRTICINX, 0,0) 
RETURN 
END 
SUBROUTINE   SPC ISP(JEDGE) 
LINEAR   INTERP   FOR   DISPERSION   VARIABLES  AS  FUNCTION   OF   EVAL 

COMMON   /BODY/    lE.ODY,    IPBODY,    BODDEP,   ÖDDDIA,   303LEN,   f.OOSPD 
1, RBSEP2,   RBSTR,   RBLIM 

COMMON   /SUPER/    ISUPR,   SUPTOP,   SUPBOT,   IPSUPR,   SUSTR,   SUSEP2 
I, SUPMID,   SULIM,   SJPDIA,    SUPLEN 

COMMON   /WAKE/    IWAKE,   CrfAKR,    CWAKX,    XWA<E,   WAKRAD,   XWNOM 
1, RESLVS,   CWAKM 

COMPLEX   XDEP,   FSRC 
COPMON  //   RK,   EVAL,   DLDK,    D2L,   PSIO,   DPSIO,   DPSIB,   WAKI ,   SUPT 

i, YX,   D3L,   XI,   ETA,    INRANG,   MODE,   MINMOD,   MAX.MOD,   MODES 
2, MAXK,    IFWA1,   LOCDT,   L3CDTK,    ITHW^V,   NWAVES,   \'WFTAB(^1) 
3, H1L0,   DYX,   PYX,   PDYX,   PEVAL,   PRK,   FAZ,   SGNFZ2,   FAZ2 
*, FAZ3,   XDEP,   FSRC,   VAR,    SIGNAL,    SIGCUTUOO) 

EQUIVALENCE   (TEMP1,SIGCUT) 
DIMENSION  TEMP119, 1) 
COMMON  //   TKUOO),   T EV Al ( 100, Al),   TÜL0K( ICO, Al) ,   Ta2L(100,Al) 

1, TPSIO(100,A1),   Tf r^IOl 100,A1),   TDP SIB (100, Al) ,   TWAKI(100,A1 
2, TSUPT(100,A1),   T^X(100,A1),   YXEDG(20,H1),   EVLEÜG(20 ,A1) 
m •   lurnri -)rt    Al  I.      lUDCnrf   On. Al  I 
2 
3. LIME0GI20,Al),    nDEDG(20,Al) 
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C 
c 
c 

c 
c 
c 

c 
c 

c 
c 

c 

c 

c 

c 

c 
c 

c 

c 

c 

10 

G  USED 
D   10 

TO   FI^O   WAVE   FAMILY   EDGES 

RANGE   OF   SPtCIFIED   WAVE   FAMILY 
URN 
L(LOCCT-l)   .LT.   EVAL 
DHG   INDEX   F3R   THE   K 
ICIENTS 
1))    /   (TEVAL(Lü:DT)- 

.LE.    TEVALILCCDT) 
(WAVtNUMbcR)    LIST 

TEVAL{LO:.)T-l)) 

WSE^E   EVAL=1/C«»2 

IiNi    WAVE   FAMILY 
IS   BEING   OSLO   FOR. 

AL)/DK,    Ü2(evAL)/DK2 
C2«T<(L0CDTK) 
)   +   C2*TDLDKiL3:DT) 
♦  C2»TD2L(LOCOT) 

SUFFICIENT   FOR   FIND 
IS   WHAT   THE   ROUTINE 
^N 

RELATION 
^J   PSI   AND   D(PSI)/DZ   AT   JBStRVAflON   DEPTH 
)   ♦   C2»TPSI0(LÜCCT» 
-1)   ♦   C2»TnPSI0(L0CDT) 

B   =   C1»T0PSIB(LD:DT-1)   +   C/»T0PSIB(L0C0T1 

=   Ci*TWAKHLOCDT-l) 
SI(BOTTOM   OF   SUPER) 

=   C1»TSUPT(L0CDT-1) 
D(02L )/DK 
(LOCDT-D)   /   ( TK(L0CDTK)-TK(L0C3TK--l)) 

♦   CZ»TWaKI (LOCOT) 
PSI ITOP   OF   SUPER) 

+   w2»TSUPT(L0CDT) 

SKIP  IF   ROUTINE   IS   dEIN 
IF   UEDGE   .NE.   0)      GO   T 
CONVERT   YX   TO   EVAL 
CALL   SPEVAL 
«FTURN   I F   YX    IS   OUTS IDE 
IF   (INRANG   .EU.   0)      RET 
LUCDT    IS   SUCH   THAT   TEVA 
LDCDTK   IS   THt   CORKESPO^ 
GET   LINtAK    INTERP   COEFF 
C2   =   (EVAL-I tVAL(LOCDT- 
Cl   =   1.   -   C2 
INTERPULA1E   FUR   K,    C(E/ 
RK   =   C1»TK(LCCDTK-1)    ♦ 
OLDK   =   Cl»TDLnK(LUCDT-l 
D2L  =   C1»TD2L(L0CÜT-1» 
THE   ABOVE   VARIABLES   ARE 
EDGES.      RfcTURN   IF   THAT 
IF   UEDGt   .NE.   0)      RETJ 
COMPi.ETE   THE   CISPERSION 
NORMALIZEC   EIGENFJNCTID 
PSIC  =   Cl»TPSIO(LÜCCT-I 
DPS'O  =   Ci»TnPSIO(LOCOT 
D(PSI)/DZ   AT   BODY   DEPTH 
IF    (IBOCY    .NE.   0)      CPSI 
WAKE   SCURCi?   TtRM 
IF    dWAKt    .NE.   0)      WA<I 
SUPERSTRUCTURE   TERM   =   P 
IF    (ISÜPR    .NE.   0)      SUPT 
COMPUTE   D3(EVAL)/ÜK3   = 
D3L   =   (TD^LILOCDT)-TD2L 
RETURN 
END 
SUBROUTINE   SPCTAB 
READ   DISPERSION   TABLE   AND   PERFORM   FHAL   ADJUSTMEJTS   ON   IT 

COMMON   /BODY/    IBODY,    IPBOOY,    BODDEP,   BDODIA,   tlüDLEN,   BODSPO 
It RaSLP2t   RBSTR,   RBLIM 

COMMON   /CCNST/   JDK,    JDMGCE,    JDTCL,   PI,   NULL,   JOCKL,    JOMFT 
It JCCKSV,    JDMSP,    JDEDGE 

COMMON  /FILES/   NTILIB,    MTüLIB,   NTPDEF,   NTPID5   NTPDAT,   NTPLÜT 
If NTDTAB,   NTEVEC,    NTTEMP 

CUMMON   /GRID/   OBSDEP,    NOBS,    DOBS,   OBSMAX,   TABOBSIIOO),   ITHOHS 
I» X,    DX,   XMIN,   NX,     ITHX,    Y,    DY,   YMH,   NY,    ITHY,    M0DE1,   MODEN 
2» IVAR,    IPRDT,    IPPDT(9),    XPMAX,   YPMAX,   IPPPSD,    IPREDG 
3f ISPHAS 

COMMON  /SUPER/   lSi)PR,    SUPTOP,    SUPBOT,   IPSUPR,   SUSTR ,   SUSEP2 
1, SUPMID,    SULIM,    SJPDIA,    SUPLEN 

COMMON   /WAKt/    IWAKE,    C^AKR,   CWAKX,   XWAKE,   WAKKAD,    XWNOM 
If RESLVSf    CWAKM 

COMPLEX   XCEP,    FSRC 
COMMON   //   HK,    EVAL,    DLDK,    D2L,    PSIO,    DPSIO,   ÜPSIB,    WAKI,    SUPT 

It YX,   l)3L,   XI,   ETA,    INRANG,   MODE,   MINMOD,   M!\ XMDO,   MODES 
2, MAXK,    IFWAl,    LOCOT,    LOCDTK,    ITHWAV,   NWAVES,   NWFTAB(^l) 
3t             HILO,    CYXt   PYX,    PDYX,   PEVAL,    PRK,    FAZ,   SGNFZ2,   FAZ2 
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c 
c 

c 
c 

c 
c 

c 
c 

c 

c 

c 
c 
c 

• I FAZ3,   XCEP,    FSRC,   VAR,    SIGNAL,    SIGCUTUOO» 
EQUIVALENCE   (TEMP1,SIGCJT) 
DIMENSION   TEMPl(9,1) 
CUMMON   //   TKdOO),    T EV Au ( 1 00, 41 ),    TÜL OKI 100, 41 ) ,    T32L(100,41) 
., TPSI0(10O,41),   TDPSIOI 100,411,    TO3 SIB ( 100, 41) ,   TWAKI (1 00 ,41) 
!, TSUPT(100,4i),   irxl100,41),   YXEDG(20,41) ,   EVLEOG(20,41) 
I, LI^ECG(20,41),    INDEDGI20,41) 

SET   UP 
UNUSED   MODES 

CALL   TIMER(15) 
fODEl   AND   MCCEN   ARE   INPUT   LIMITS  OF   DESIRED   MODES. 
INTERNAL   STORAGE   AND   03-L30P   LIMITS    (U   SQUEEZE   OUT 
KINMQD   =    1 
MAXMOD   =   MÜDEN   -MUDE1   ♦! 
CHECK   MCDE   RANGE    AGAINST   AVAILABLE   STORAGE 
IF    (MAXMOU   .LE.   JUMSP)      GO   TO   20 
MRITfc{5,10)    M0CE1,MODEM,JDMSP 

10   FnRMAT(29H   MQUE   RANGE   EXCEEDS   DIMENSION,3110) 
CALL   ERRXIT 
DISPERSION   TABLE   IS   ON   TAPE   NTDTAB 

20   REWIND   NTDTAB 
READ(NTOTAB)   MODES 
SKIP   IF   DISP   TABLE   FAS    AT   LEAST   AS   MANY   MODES   AS   DESIRED 
IF    MODEN   .LE.   MODES)      GO   T3   40 
WRIT£(5,30)   MODEN,MODES 

30   FORMAT(^OH   MODEN   tXCEEDS   MODES,2110) 
CALL   ERRXIT 
LOOP   FOR   EACH   ENTRY   UALUE   DF   K)    IN   DISP    TABL?. ,   BUT   DONT 
EXCEED  STORAGE   DIMENSION 

40   00   70      IK=1,JDK 
READ   K,(LAMBDA(M),DLDMM),nSIO{M),IJPSIO(M) ,OPSIB(M), 

WAKI(M),SUPT(M),SJPB(vi ), DLDK 2( M ) ,M=1 ,M33E S) 
READI NTDTAB)    RK,{ (TEMPI ( I,M), 1 = 1, 9 ) ,M =1, MODES) 
SKIP  OUT   OF   LOOP   WHEN   ENTIRE   TABLE   HAS   BEEN   READ 
IF   (EOF,NTDTAB)      tiO,50 
DATA  WERE   READ.      SAVE   «/ALUE  OF   K 

50   TK(IK)    =    RK 
DO   60      MODE=MINMOü,MAXMOD 
NOTE  THAT   HERE   (AND   EVERYWHERE   ELSE   IN   THE   SP   ROUTINES), 
VARIABLE   -MODE-   IS   THE   STORAGE   INDEX   OF   THE   MODE   BEING 
CONSIDERED.      NOW   SET   ACTUAL   MODE  NU^BE^. 
MN   =   MÜDE   +M0UE1   -1 
TRANSFER   VARIABLES   FROM   TEMP   STORAGE   TO   DISPERSION   TABLES 
TEVALI IK,M00E)   =   TEMPKl.MN) 
TDLDK( IK,M0DE)   =   TtMP112,MN) 
TPSIO( IK,M()DE)    =   TEMP1(3,MN) 
TDPSIO(1K,M0CE)    =   TEMP1I4,MN) 
TOPSIBI IK,MODE)   =   0. 
IF   (IBODY   .NE.   0)      T DPS IB( K , MODE )   =   T£^P1{5,MN) 

=   0. 
0)      TWA<I(IK,MODE)   =   TEMP1(6,MN) 
TERM   IS    PSI(BOTTOM)-PSI( TOP) 
=   0. 
0)      TSUPTIIK.MODE)    =   TEMP1I8,MN)   -TEMP1(7,MN) 

=   TEMP1(9,MN) 

'< 

THE 

TWAKI(IK,M00£) 
IF IIWAKE .NE. 
SUPERSTRUCTURE 
TSUPTlIK,MODE) 
IF (ISUPR .NE. 
TD2L(IK,M0DE) 

60 CONT'.NJE 
70 CONTINUL 

c 
IK   =   JDK+1 

c SET   NUMBER   0 
80 f'AXK  =    IK-1 

C 

ENTRIES    IN   TABLE 
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c 
c 

c 
c 

c 
c 

c 

c 

c 

c 

c 

c 

c 
c 

c 

c 

CONSTRUCT   WAVE   FAMILY    EDGE   TABLES 
PHASE   POINTS 
CALL   SPWFAM 

AND   TABLE   3P   STATIONARY 

TO   130 
THE   WAKC   SDUR:E 

TABLES 

SKIP   IF   WAKG    IS   OFF 
IF    (IrfAKE   .EQ.   0)      GO 
FINISH   COMPUTATION   OF 
LCOP   FOR   EACH   MODE 
DO   110      MCCE=MINMOC,MA<MOD 
GfcT   FWA-1   OF   THIS   MODE    IN   DISP 
IFWA1   =    (MÜCE-1MJDK 
ADDRESSES   OF   1ST    AMD   LAST    EMTRIES 
LIM1   =    IFwAl   ♦LlMtCGI 1,MÜDE) 
LIM2   =    IFwAl   *   MAXK 
LOOP   FOR   tACH   LNTRY    IM    THE    TABLE 
DO   90      LGCDT=LIM1,LIM2 
FINISH   CGCPUTATIOM   CF   WAKE   SOURCE 

U 
TE^M 

FOR   THIS   MÜDE 

TERM 
90 

100 
110 
130 

TwAKKLÜCDT)   ^   2 .»CW A< M»BODSPD« TE VALl L3C0T) • TWAKI ( L OCD T) 
SKIP   IF   IST   ECGC    IS   AT    <=0 
IF    (EVLEDG(1,M0DE)    .EQ.   TEVAL( I FWA 1+1 ) )      GO    TO   IOC 
FILL   IN   SLOT    PRECECING   THE   1ST   TABLE   EMTRY   BY   EXTRAPOLATION 
TWAKK LIM1-1)    =   TWAKI(LIMl)    ♦    I TE VAL ( LI M 1-1)-Tt VAL I LI Ml) ) 

1 •   (TWAKI(LIMU1)-TWA< I(LH1))/(TEVAL(LIM1*1)-Tt VAL(LIMl) ) 
GO  TO  no 
FINISH   CCf'PUTATION   AT   K=0   ENTRY 
TwAKI ( IFWA1 + 1)    =   2.*CWA<M«B;M1SPD»TEVAL( IFWA1+1)»TWAKI ( 1FWA1+1) 
CONTINUL 

CALL  TIMEM-15 ) 
RETURN 
END 
SUBROUTINL   SPDTPP 
PRINT/PLOT   DISPERSION   RELATION 

COMMON   /BODY/    IBODY,    IPBÜDY, 
It RBSLPZ,    RBSTR,    RBLIM 

BODDEP,   BDDDIA,   JüQLcN,   BQOSPD 

COKMON   /GHIC/   GBSDEP,    NOBS,    COBSt    OBSMAX,    TAB3flS(100)f    ITHOBS 
1, X,    DX,   XMINf   NX,    ITHX,    Y,   DY,   YMIM,   NY,    ITHY,   MüDtl,    MODEN 
2, IVAR,    IPRDT,    IPPDT(9),    XPMAX,   YP^AX,    IPPPSD,    IPREDJ 

3, ISPHAS 

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

C 

C 

c 

COMMON/PPCQM/ 
1 LENPP,   PNAMt,    PMIN,    PMAX,    PLEN,    VNAME,    VMIN,    VMAX 
2, VLEN,   FNAME(2),    FMIN,    FMAXf    FLENi    FTODP,    TITLE(2) 
3, IUCUR,    IPLTYP,    IPLOT,    IPRlMt',    IEDIT,   NP,   IVLIST,   NOPP 
4, IUPP,   NVi    ISYM 
E, ENDFP,    IBLOKS(l) 

COMMON   /SUPER/    ISJPR,    SJPTUP,    SUPBOT,    IPSUPR,    SUST» ,    SUSEP2 
1, SUPMID,   SULIM,    SJPDIA,    SUPLEN 

COMMON   /WAKE/    IWAKE,   CWAKR,   CWAKX,   XWAKE :   WAKRAO,   XWNOM 
1, RtSLVS,    CWAKM 

COMPLEX   XüEP,    FSRC 
COMMON   //   RK,    EVAL,    DLD<,    D2L,    PSIO,   DPSIO,   CPSIB,   WAKI,    SUPT 

1, YX,   D3L,    XI,    ETA,    HRANG,   MODE,   MINMOD,   MAXH03,    MODES 
Z, MAXK,    IFWA1,    LOCDT,    LDCDTK,    ITHWAV,   NWAVES,   SWFTAB(41) 
3f HILC,   CYX,    PYX,    POYX,    PEVAL,    PRK,    FAZ,    SGNFZ2,   FAZ2 
4, FAZ3,   XDEP,    FSRC,   VAR,    SIGNAL,    SIGCUTIbOO) 
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c 

c 

c 

c 

c 
c 

c 

c 

EQUIVALENCE   (TEMP1,SIGCjT ) 
DIMENSION  TEMPl(9t 1) 
COUPON   //   TK(IOO),   TEVÄ.I 100,41),   T0LD<( 100, 4i ) ,    TDZL (100 ,41) 

1, TPSIO(100,41),   TOPSIOI 100,41),   TOP SIcJ < 100, 41) ,    TWAKI (100 ,41) 
2, TSUPT( 100,41),   T/K(100,41),   YXE03( 20, 41) ,   EVLE D3 (20,41) 
3, LIME0G(20,41),    IMDEDGI20,41) 

SKIP   IF   SPECIAL   PRINT    IS   3FF 
IF   (IPRDT   .EG.   0)      GO   TO   100 
LOOP   FÜR   EACH   MODE   IN   TABLE 
00   90      MOCE=Ml NMQÜ,MAX»10D 
ACTUAL   MODE   NUMBER 
MN   =   MODE   ♦   MODEl   -1 
WRITE(S,3Ü)   MN 

30   FURMAT(22Ml      DISPLRSID"^   RELATI0N/7H        MODE , I 3/1H0,6X , IHK , 9X , 
1 4H-Y/X,7X,bHLAMBDA,5X, 5HDL/DK , 6X, 7HD :L/DK2 ,4X ,6H W( OB S) ,5X, 
2 10HCW/DZ(0BS),1X, lOHDW/DZ(BUD) , IX,5HTWAKE,6X,5HTSUPR) 

PRESET   K   INDEX   OF   NEXT    ENTRY   TO   PRINT 
NEXT   =    I 
NUMBER   OF   kJAVE   FAMILIES    IN   THIS  MODE 
NWAVES   =   NWFTAB(MUDE) 
LIM   =   NWAVES   ♦    1 
DO   80      ITHWAV=1,LIM 
PICK   UP   K    INDEX   OF   LAST    ENTRY   IN   THIS   WAVE   FAMILY 
LAST   =   LIMEDG(ITH^AV,MODE) 

=   LAST   -    1 
LIES   BETWEEN   ADJACENT   TABLE   POINTS 
6C 

WRITE(b,5C))    (I,TK(I),TYX( I ,MOÜE ), TEVAL( I ,MODE) ,TDLOK(I ,MODE) 
It T02L( I,MaDE),   TPS IDII^ODE),   TOP SI 3 ( I ,MJDE ) , TDPSI B (I ,MODE ) 
2, TWAKI(I,MODE),TSUPT( I,MODE),I=NtXT,LAST) 

50   FORMATQX, I3,10Eli.3) 

fi 

IF (ITHWAV .NE. LIM) LAST 
SKIP IF LNTIRL WAVE FAMILY 
IF   (LAST   .LT.   NEXI)      GD   TD 

NEXT   =   LAST   +   1 
60    IF    (ITHWAV    .NE.   LIM) 

1 WRITE(6,70) 
70   F0RMAT(11X,4HEDGE,2E11 
80   CONTINUE 
90   CONTINUE 

YXEDGIITHWAV,MUDE»,EVLEDG(ITHWAV,MUÜE) 
3) 

100 

110 

FAMILY 
200 

EDGE   TABLE 

TABLE) 

C 
C 

C 

C 

120 

130 
140 

200 

SKIP   IF   NOT   PRINTING   WAVE 
IF   (IPREDG   .EQ.   0)      GO   TO 
WRITE(S,110) 
F0RMAT(25H1     WAVE   FAMILY   EDGE 
LOOP  FOR   EACH  MODE 
DO   140      MCDE=MINMOD,MAXHOD 
ACTUAL   MQCE   NUMBER 
HN  ■   MODE   ♦   MUDE1   -1 
WRITE(b,120)      MN 
FORMAT(10H0 MODE, I3/6X,4H-Y/X,10X,6HLAMBDA) 
NUMBER   OF  WAVE   FAMILIES 
NWAVES   =   NWFTAB(MüDE) 
WRITE(6,130)   ( I,YXEDG( I,MODE ),EVLEDGI I ,HODE),I=1,NWA VE S) 
F0RMAT(lX,I2,2E14.ö) 
CONTINUE 

LOOP  FOR   EACH   O.T .   VARIABLE   WHICH  CAN   BE   SENT   TO   PP   PROCESSOR 
DO   310      ITHVAR=1,9 
SKIP   IF   PP   OPTiON   IS   OFF   FOR   THIS   VARIABLE 
IF    (IPPDT(ITHVAR)    .EQ.   0)      GO   TO   310 
SKIP IF DESIRED VARIABLE HAS NOT BEEN CDMPUTED 
IF (ITHVAR .EQ. 4  .AND.  IBODY .EQ. 0)  GO TO 310 
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C 

C 

c 

c 

c 

210 

220 

230 

2^0 

250 

260 

270 

280 

290 
300 

310 

C 
C 

IF    (ITHVAR   .EQ.   5      .AMD.      IWAKE    .EQ.    0)      GO    TO   31C 
IF   (ITHVAR   .EU.   6      .AND.      ISUPR   . EQ.   0)     GO   TJ   31C 
PRESET   THE   PP   SPECS 
CALL   SeTIC(CT(MAMS( I, ITHVAR),    1,    <»hMUDE,    IHK,   üTNAfS (1,1 TH VAR ) ) 
INDICATE   VARIABLE   LIST    IS   FIXED 
IVLIST   =   2 
LOOP   FOR   EACH   MODE 
DO   300      MCDE=MINMOC,MAXMOD 
FLOAT    ACTUAL   MODE   NUMBER 
RMODE   =    MUUt   ♦   MUCtl   -1 
JUMP   UN   VARIAHLE   TO   BE   DISPLAYED 
GO   TO   (210,220,230,2^0,250,260,270,28C,29C),ITHVAK 
CALL   WRTDATd,    MAXK,    T DLUK ( 1, MODE ),    1,   RMOOE ) 
GC   TC   300 
CALL MRTÜATU, MAXK, T PS ID ( 1, MODE ) , 1, *MODE ) 
GO TO 300 
CALL   WRTCATd,    lUK,    r DPS I0( 1, MODE ),    1,   RMODt ) 
GO   TO   300 
CALL   MRTDATdi   MAXK,    T DPS I B( 1, MODE ),    i,   RMODE) 
GO   TO   300 
CALL   WRTUAT(LIMEDG( 1,*13DE),    MAXK,    TWAK I ( 1 ,MODt ) ,    1,   RMOOE) 
GO   TO   300 
CALL   WRTDATd,   MAXK,   T SUPT ( i , MQDE ) ,    1,   ^MODE ) 
GO   TO   300 
CALL   WRTDATd,    MAXK,    T EVAL ( 1, MODE ),    1,   ^MODE ) 
GC   TO   300 
CALL WRTDATd, MAXK, T DZL( 1, MODE ), i, ^MODE ) 
GO TO 300 
CALL   WRTDAT(LIMEDG{ 1,^3DE),    MAXK,    TYXd,MODE),    1,   RMODE) 
CONTINUE 
WRITE   THE   PP   ID   RECORD 
CALL   WRTID(MAXKf   TK,    1) 
CONTINUE 
RETURN 
END 
SUBROUTINE SHECGE 
TEST FOR AND FIND WAVE FAMILY EDGES ( EXTREMA JF YX) 

o 

o 

COMMON   /CONST/   JDK,    JDMODE, 
1, JDCKSV,   JDMSP,   JDECGE 

JDTCL,   PI,   MULL,   JDCKL,    JDMFT 

CCMFLtX   XCEP,    FSRC 
COMMON   //    RK,    EVAL,    DLDK,    D2L,    PSIO,    DPSIO,   DP SIB,    WAKI ,    SUPT 

It YX,    D3L,    XI,    ETA,    IMRANG,    MODE,   MNMOD,   MAXMOD,   MODES 
2, MAXK,    IFWA1,   LOCDT,   L3CDTK,    ITHWAV,   NWAVtS,   NWFTAB(^l) 
3, HILO,   DYX,    PYX,    »DYX,    PEVAL,    PRK,   FAZ,    SGNFZ2,   FAZZ 
4, FAZ3,   XÜEP,   FSRC,   VAR,    SIGNAL,    SIGCUT(800) 

EQUIVALENCE   (TEMP1,SIGCJT) 
DIMENSION   TEMP1(9,1) 
COM.'UN   //   TKdOO),   TEVAL( LOO, Al),    TÜLDK ( 100, Al) ,    TD?L(I00,A1) 

1, TPSIOdOO,Al),   TDPSIO( 100,A1),   TDP SIB (100, Al) ,   TWAKI (1 00 ,A1 ) 
2, TSUFTdOO,Al),    T IT X( 100 , A 1 ),    YXEDG(2C,A1),   E VLED5 (?0 ,A1) 
3, LIMfcDG(20,Al),    I NDEDG( 20,Al) 

C 
c 
c 
c 
c 

c 
c 

NOTE   EDGES   ARE   THE   EXTREMA   DF   YX   AS   A   FUNCTION 
HIL0=1    IF   LOOKING   FOR   A   MINIMUM   IN   YX,   HIL0=-1 
FIND   EDGE   IF   DERIVATIVE   HAS   CHANGED   oiSM 
IF    (DYX»H1L0   .LT.   0.)      RETURN 
FIND   EXTREWJM   BETWEEN   PEVAL    AND   EVAL. 
SAVE   VALUES   ON   RIGHT   SIDE   OF    EXTREMUM 
SYX   =   YX 
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c 

c 

10 

20 
c 

c 

c 
c 

110 

120 

130 

1*0 

C 

C 

POINT 

INCREASE   RESOLUTION   BY   FACTOR   ÜF   102^ 

D2L   AS  FUNCTIONS   OF   EVAL 

RK,l)Ll)K,D2L 

SDYX  =   DYX 
SEVAL   =   EVAL 
SRK   =   RK 
SET   RIC7HT   HAND 
RYX   =   YX 
BOYX   =   DYX 
REVAL   =    EVAL 
RRK   =   RK 
10   HALVING   LCOPS 
00  20      ITtR=l,10 
HALVE   THE    INTcRVAL 
EVAL   =   .5»( PEV AL ♦REVAL ) 
INTERPOLATE   FOR   RK,   OLDK, 
CALL  SPCISPt 1) 
COMPUTE   YX   ANÜ   DYX    FROM   EVAL, 
CALL   SPFUNCt1) 
SKIP   IF   EVAL    IS   RIGHT   OF   EXTREMUM 
IF   (DYX«HILO   .GT.   0.)      GO   T3   10 
EVAL   IS   LtFT   UF   LXTRLMJM.     REPLACE   LEFT   POINT 
PYX   =   YX 
POYX   =   DYX 
PEVAL   »   EVAL 
PRK   =   KK 
GO   TO  20 
EVAL   IS   RIGHT   OF   EXTREMUM.      REPLACE   RIGHT   POINT 
RYX   ■   YX 
ROYX   ■   DYX 
REVAL   =   EVAL 
RRK   =   RK 
CONTINUE 

NWAVES   »   NWAVtS+1 
SKIP   IF   STORAGE   NOT   EXCEEDEU 
IF   (NWAVES   .LT.   JDECGE)      GO   TU   120 
WRIT£(6,110)   JCEDG£,MOÜE 
FORMAT(3ZH  WAVE   FAMILY    EDGE   TABLE   EXCEEDEU,21i0) 
CALL   ERkXIT 
EXTREMJM   BETWEEN   P   AND   R.      SELECT   THE   BETTER   AND   INSERT   INTO 
EDGE  TABLES 
IF    (HILO»(RYX-PYX»    .LT.   0.)      GO   TO   i30 
YXEDG(NWAVES,MODE)   =   PYX 
EVLEOG(NWAVCS,MODE)   =   PEVAL 
GO  TO   140 
YXEDG(NWAVES,MODE)   =   RYX 
EVLEDG(NWAVES,MODt)   =   REVAL 
LIMEDG(NWAVES,MOüEi   =   L3CDT< 
INDEDG(NW4VES,MüDE)   =   LOCDT< 
COMPLEMENT   THE   MIN/MAX   SEARCH   FLAG 
HILO  =   -HILC 
SET   PREVIOUS   POINT   =   RIGHT   HAND  POINT... 
PYX   =   RYX 
PDYX   =   RÜYX 
PEVAL   =   REVAL 
PRK   =   RRK 
...AND   RESTORE   ORIGINAL   RIGHT   HAND  POINT 
YX   =   SYX 
DYX  =   SDYX 
EVAL  =   SEVAL 
RK   =   SRK 
RETURN 
END 
SUBROUTINE   SPEVAL 
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C 
c 
c 

c 

c 

c 
c 
c 
c 

c 
c 

c 
c 
c 
c 

c 
c 

c 
c 

FIND   EIGfclWALUE   EV AL   A^JD  TABLE   POSITION   LOCDT   FDR   A   3IVEN 
STATIONARY   PHASE   POINT    YX   AMD   WAVE   FAMILY   ITHWAV 

COMMON   /BGDY/    IBOUY,    IPBDDY,    B0ÜDEP,   BDDOIA,   aüJLEN,   bODSPD 
1, RBStP2,   RBSTR,   RBLI^ 

COMMON   /CCNST/    JDK,   JDMODE»    JDTCL,    PI,   NULL,   JüCKLt    JDMFT 
1, JUCKbV,    JDMSP,    JDEDGE 

COMPLEX   XOEP,    FSRC 
CO^KON   //    BK,    EVAL,    DLDK,    C21,    PSIO,    DPSIO,   ÜPSIBt    WAKI,    SUPT 

1, YX,    D3L,    XI,    ETA,    IMRANG,    MODE,   MINMOD,   MAXMQD,   MODES 
2» MAXK,    IFWAI,   LOCDT,    LDCDTK,    ITHW(\V,   NW^VfcS,   ^WFTAB (<»l) 

DYX,   PYX,    PDYX,    PEVÄL,    PRK,    FAZ,   SGMFZZ,   FAZ2 
XDEP,   FSRC,   VÄR,    SIGNAL,    SIGCUTIaOO) 
(TEMPI,SIGCÜT) 
MPI(9, 1) 

COMMON   //    TKCOO),   TEV AL ( 1 00, 4 1),    TDL DK ( ICO, 41 ) ,    TD2L{100,4I) 
1, TPSI0(IOO,41),    TDPSIOC 100,411,    TOP SIR (100,41 ) ,    TWAKI (1 00 ,41 ) 
2f TSÜPT( 100,41),    TrX(10Ü,41),    YXEüG(20,41),   FVLEDS(20 ,41) 
3, LIMLDG(20,4l ),    I MDtOGl 20, 4 1) 

GET   SINGLL    INDEX   tüUWALEMT   OF   ( ITHWA V, MODE)   FOR   ADDRESSING 
EDGE   TABLES 

o 

3, HILL, 
4, FAZ3, 

EÜUIVALENCE 
CIPENSION   T 

EDGE   TABLES 
J   =    <M()üE-l )«JDEDGE   ♦    ITHWAV 
SKIP   IF   YX=-Y/X    IS   WITHIN   THE   RANGE   OF 
IF    ((YXEDü(J)-YX)«(YXEDG(jn )-YX)    ,LE. 
SET   FLAG   SHOWING   THIS   (JAVE   FAMILY   D3ES 
INRANG = 0 
RETURN 

THIS   WAVE   FAMILY 
0.)      GU   TO   10 
MOT   CÜM KläUTE    AT YX 

O 
10 

20 

30 

SHOW   THIS   WAVE   FAMILY    ODES   CONTRIBUTE   ^T   YX 
INRANG   =    1 
SET   FWÄ-1   OF   DISPERSION   TABLES   FOR   THIS   MODE 
1FWA1   =    (M0DE-1)«JDK 
SET   LIM1/LIM2   =    INDEX    DF   LOWEST/HIGHEST   VALUE   OF    YX   WITHIN 
RANGE.      SET    INC   =    INCREMENT    IN    INDEX   TD    INCREASE    TYX(I). 
SET   SIGN   CF   2NC   DERIVATIVE   OF   PHASE   FUNCTION 
SKIP   IF   TABLE   DECREASE' 
IF   (YXEDGU)    .GT.   YXCDGU + Di      GO   TD   20 
LIM1   =    LIMEDGU)    ♦   IFWAI 
LIM2   =    LIKECG(J + 1)   -1   ♦   IFWAI 
INC   =    1 
SGNFZ2   =    1. 
GO   TO   30 
LIM1   =   LIMEOGUn) 
LIM2   ■    LIMEDGU)    + 
INC   =   -1 
SGNFZ2   =   -I. 
SKIP   IF   THERE   ARE   D.T.    POINTS   WITHIN   RANGE 
IF   (LIM£DG(J + 1)    .GT.   LIMEDGU))     GO   TO   40 
ENTIRE   WAVE   FAMILY   LIES   BETWEEN   ADJACEMT   TABL; 
BETWEEN   EDGES 
EVAL   =   EVLECG(J)   *■   ( EV L EDG( J + I)-EVLEOG( J )) / ( YXEDG ( J + l )-YXEDG I J) ) 

1 »(YX-YXEDGIJ)) 
IDT   =    LIM2. 
GO   TO   110 

-1   +    IFWAI 
IFWAI 

POINTS.      INTERP 

O 
40 

FIND   PROPER   POSITION   IM   TY X   TABLE.      PICK   UP   PREVIOUS   POSITION 
IDT   =    INDEOG(J)   ♦   IFWAI 
IF    (YX   .GE.   TYX(TDT))      GO   TD   70 
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c 
c 
c 

c 

c 

c 
c 
c 

c 

c 

TABLE   PDIMT 

FIML)   ORnpEl^   POSITION   IN   TABLt 

YXEDSIJ*(l-IN:)/2) 

rYX(LIMl) 
DIV   =    1. 

+   (E^LEDGt I )-TEVAL(LI«lin/DlV   • ( YX-YXEOS (I ) ) 

C SKIP   IF   YX   LltS   BETWEEN   EDGE   AND 
IF    (YX   .LE.   TYXtLIMll)      GO   TO   60 

C TYX(LIMl)    .LT.   YX    .LT.    TYX(IDT) 
50   IDT   =    IDT   -INC 

IF    (YX    .LT .   TYX( IDT))      GO   TO   50 
GO   TO   90 

C INTERPULATc   8ETHESN   Tir<(LIMl)    AND 
60   I    =r    J   ♦    ( l-lNC)/2 

DIV   =   YXECG(I)    - 
IF    (DIV   ,EQ.   Ü.) 
EVAL   =    CVLcDGt I) 
IDT   =    LIM1   -UC 

C SAVE   POSITIC\    IN   T APLE 
INDEDG{J)    =    L1M1   -IFWAl 
GO   TO   110 

SKIP   IF   YX   LIES    QLTWEEN   EDGE   AND   TABLt   POnT 
7U   IF    (YX    .GE.   TYX(i.iM2))      GO   TO   ICO 

TYX(IDT)    .Lc.   YX    .LT.    TrX(LIM2) FI^D   PROPER   POSITION   IN   TABLE 
80   'iDT   =    IDT    +INC 

IF    (YX    .GE.   TYXIlUT))      GO    i^   BO 
IDT   =    IDT   -INC 
INTERP   BETWEEN   TYX(IDT)   AND   TYX( IDT*1N:) 

90   EVAL   =   TEVAL(IDT)   +   (T EVAL ( I 0T+INC )-TEVAL I I DT) ) 
1 /(TirX( IDT*INC)-TYX(IDT)»   * ( YX-T YX (I DT) ) 

SAVE   POSITION    IN   TwCLE 
INDEDG(J)    =    IDT   -IFWAl 
GO   TO   110 
INTERPOLATE   BETWEEN  TYKILIMZ)   AND   YX£DG(J*(l+INC)/2) 

100   I   =   J   +   (l+INC)/2 
DIV   =   YXECG( I)   -   TYX(L I»12) 
IF   (DIV   .EG.   Ü.)      DIV   =   1. 

EVAL   =    EVLECG(I)    ♦   ( EV L EDG( H-TEVAL ( L H2 ) )/D IV   • ( YX-YXEOG (I ) ) 
IDT   =   LIMZ 
SAVE   POSIT ION   IN   TALJLE 

INDEDG(J)   =   LIM2-1FWA1 
AT   THIS    PCINT    EVAL   IS   BETWEEN 
INCLUSIVE.      SET   LÜCCT   SO   THAT 
TEVAL(LOCDT) 
LOCDT   =    IDT   ♦   ( l + INC)/2 
SET   K   INDEX   CCKRESFONDING   TO   LOCDT 
LOCDTK   »   LOCDT   -IFWA' 
SKIP   IF   THIS    IS   NOT   A   TRÄMSVERSE   WAVE 
IF    (ITHWAV    .NE.    1)      GO   TO    120 
IF    (EVLEDG(J)    .EQ.   TEVAL( IFNA 1*1) )      GO   TO   120 
FOLLOWING   PROCEDURE   SHOULD   IMPROVE   ACCURACY   UF   EVAL   FOR   A 
TRANSVERSE   WAVE.      FIRST    INTERPOLATE   F0\   RK,   DLDK   AS   FUNCTION   OF 
EVAL 

C2   =    (EVAL-TEVAL(LüCDr-l))/( TEVAL(L0CDT)-TEVAL(L0C0T-1)) 
Cl   =   1.   -C2 
HK   =   C1«TK(L0CDTK-1)   +   C2«T<(LOCDTK) 
DLDK  =   C1*TDLCK(L0CDT-1)   +   C2»TDLDK(LOCDT) 
Tl   =    .5«RK«CLCK/EV AL 
TEMP   =    .5«{1.-T1)/YX   •( l.-SQRT(l.-4,*Tl«(YX/(i.-Tl) )««2) ) 
EVAL  =    (TtMP»»2+l.)/B3DSPU«»2 
FORCE   THIS   TO   BE   WITHIN   KNOWN   LIMITS 
IF    (EVAL   .LT.   TEVAL(LOCDT-l) )      EVAL    =   TEVAL ( LÜCD T-1) 
IF    (EVAL    .GT.   TEVAL(LOCDT))      EVAL    =   TLVAL(LOCDT) 

RETURN 
END 
SUBROUTINE   SPFUNC(JEDGE) 

TEVAL(IDT)   AND 
TEVAL(LOCDT-l) 

T£VAL( IDT + INC) 
.LE.   EVAL   .LE. 

110 

120 

151 
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COMPUTE   STATIONARY   PHASE   FUNCTIONS 

C 
C 
C 

c 
c 
c 

c 

c 

c 

c 

c 
c 

COMMON   /8UDY/    IBÜDY, 
1, RöSeP2t    RB^TR, 

IP BUOY, 
RÖLIM 

BODDEP, BDDDIA, BÜ3LEN, BODSPO 

o 
COMPLEX   XLEP,    FSKC 
COMMON   //    RK,    EVAL,    OLDi,    D2L,    PSIÜ,    OPSIO,   OPSIB,   WAKl,    SUPT 

It YX,    Ü3L|    XI,    tTA,    INRANGi    MODL,    MINMOD,   MAXMOO,   MODES 
2, MAXK,    IFWA1,   LOCDT,   L3CDTK,    ITHWftV,   NHAVESi   NWFTABKl) 
3, HILOf    CYX,   PYX,   PDYX,    PEVAL,    PRK,    FAZ,   SGNFZ2,   FAZ2 
<n FAZ3t   XCEP,    FSRC,   VAR,    SIGNAL,    SIGCUT(bOO) 

EQUIVALENCE   (TEMP1,5IGCUT) 
DIMENS ION   TEMP1(9, i) 

X AND 
XI =   R 
ETA   = 
SOME   T 
01 = 
02 = 
Tl - 
T2 = 
D(XI )/ 
XII ■ 
ETA1   = 
D2(XI) 
XI2   = 
tTA2   = 
SKIP   I 
IF    (JE 
ROUT IN 
FAMILY 
D(YX)/ 
YX   =   X 
OYX   - 
RETURN 

Y   COMPONENTS   CF   *<AVE   NUMBER   RK 
K/(UODSPD»SQRT{Ei/AL ) ) 
SORT    (RK«*2-XI**2) 
EMPCRARIES 
LDK»RK/tVAL 
2L»RK««../E\/AL 
XI/6TA)«»2 
I/RK 
DK   AND   C{ETA)/OK 
T2«(l.-.5»Dl) 

ETA/RK   »; 1.*.5«T1»D1) 
/CK2   ANC   D2( ETA)/DK2 
-.5»T2/RK   •( C2+Dl»{2.-1.5»Din 

.5«T2*»2/ETA   •(D2*D1»( 2 .-Dl» ( 2 .♦. 5» Tl) ) ) 
F   PHASE   FUNCTION   AND   ITS   DERIVATIVES   ARE   REQUIRED 
ÜGE   .EQ.   0)      GO   T3   10 
E   IS   BEING  USED   AS  PART   OF   THE   PROCESS  UF   FINDING   WAVE 

EDGES.      CO-IPUTE   STATIONARY   PHASE   POINT   YX=0 ( XI )/D (E TA)    AND 
D(EVAL)=C(YX )/DK   •D( K )/D( EVAL ) 
I1/ETÄ1 
(ETA1«XI2-XI1«ETÄ2)/ETA1»»2   /DLDK 

1 

o 

10   C3   =   D3L*RK»«3/EVAL 
D3(XI)/DK3   AND   D3(ETA)/0K3 
XI3   =    -.^•T2/RK XI3   =   -.S»T2/RK«*Z   •(D3+D2»( 3.-A.5»Dl)*Dl»»2»(-'t.5+3.7£»Dl) ) 
ETA3   =    .5«T2««2/(£TA«RK)   •(D3*D2»(3 .-(6.+ 1.5*T1)»Cl) 

1 ♦Dl*»2»{ -6.-1.5»Tl+(6.*3.» ri+.75«Tl»»2)«Dl 
PHASE   FUNCT ION 
FAZ   =   XI   -   XIl/ETAi   «ETA 
D2<FAZ )/D( ETA)2   AND   D3( FAZ >/D( ETA ) 3 
FAZ2   =    (ETA1«XI2-X I1»ETA2)/ETA1»»3 
FAZ3   =    (ETAl»( ETA1«XI3-3.»ETA2»XI2-XI1«ETA3)+3.»XI1»ETA2»»2) 

1 /tTAi»«5 
RETURN 
END 
SUBROUTINE   SPSRC 
COMPUTE   SOURCE   FUNCTIDM   FSRC 

) ) 

COMMON   /BOCY/    IBOQY,    IPBODY, 
1, RBSEP2,    RBSTR,   R8LIM 

BODDEP,   BDDDIA,   rtÜDLtN,   BODSPO 

COMMON   /GRID/   OBSDEP,   NOBS,   DOBS,   OBSMAX,   TABüBS(IOC),   ITHOBS 
1, X,    CX,   XMIN,   NX,    ITHX,    Y,    DY,    YMIN,   NY,    ITHY,   MÜ0E1,   MODEN 
2, IVAR,    IPRDT,    IPPDT19>,    XPMAX,    YPMAX,    IPPPSD,    IPREDG 

C) 
ISPHAS 
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c 

c 
c 

c 
c 

COMMON   /SUPER/    ISUPR,   SJPTOP,    SUPBOT,    IPSUPR,   bUSTR,    SUSEP2 
It SUPMIC,   SÜLIM,    SJPDIA,    SUPLEN 

CONDON   /WAKE/    IWAKE,   CWAKR,    CWAKX,    XwAKE,   WAKHAD,    XWNOM 
It RcSLVbt    CWAKM 

COMPLtX   XDEPt 
COMMON   //   RKi 

1 . YX, 
2. 
3f HILU» 
^i     (-AZ3i 
EQUIVALENCE 

FSRL 
EVAL,    DLDK,    C2L,    PSIO,    DPSIU,   UPSIB,    WAKI,    SUPT 

D3L,    XI,    ETA,    INRANG,    MODE,    MINMDD,   MAXMOD,   MODES 
MAXK,    IFWA1,    LUCDT,    L3CDTK,    ITHWAV,   NWAVES,   NWFTA3(^1) 

DYX,   PYX,    PUYX,    PEVAL,    PRK,    FAZ,   SÜMFZ2,   FAZ2 
XCEP,    FSRC,    VAR,    SIGNAL,    SIGCUTItiOOl 
(TFMP1,SIGCJT) 

C 
C 

C 
c 

CI MENS ION   fLMHK 9, 1) 

GO 
GU 

TO 
TO 

100 
20 

20 

FSRC   ■    (0.,   0.) 
SKIP   IF   BCDY   OFF 
IF    (IBODY    .EQ.   0) 
IF    (IBODY    .EC.   2) 
RANKING   BODY 
RBSTR=SCURCt   STRENGTH,    RbSEP2=l/2   S3URCE   TO   SINK 
FSRC   =   CMPLXIO.,   -2.«RBSTR«DPSIB»Sn(XI»RBSEP2) ) 
GO   TO   100 
DIPOLC   BODY.      RBLlM = LM(RrtSTR»RBSEP2) 
FSRC   =    CMPLX(0.,    -2.*RBLIM«DPS IB»XI ) 

SEPARATION 

SKIP   IF   WAKE   IS   OFF 
100   IF   (IWAKE   .EQ.   0)     GO   TO   200 

SKIP   IF   WAKE   NOT   ON  YET 
IF   (X   .LT.   XWAKE)     GO   TO  200 
FSRC   ■    FSKC   +   WAKI«CMPLX(-COS{XI»XWAKE),    SIN(XI»XWAKE)) 

SKIP   IF   SUPERSTRUCTURE    IS   OFF 
200   IF    (ISUPR    .EQ.   0)      GO   TO   300 

IF    (ISUPR   .EC.   2)      GO   TO   220 
CVAL   SJPEKSTRUCTUKE.      SJSTR=SOURCE   STRENGTH,   SUSEF2=l/2    SOURCE 
TO   SINK   SLPARATIQN,   SJPT=PSI(BOT )-PS I (TOP) 
TEMP   =   2.»5USTP*SUPT*SIN(XI»SUSEP2) 
SUPMIU   =   X   CCURDINATE   OF   MICCLE   OF   SUPF < STRUCTURE 
FSRC  =    FSKC   ♦   TEMP»CMPLX(SIMlXI»SUPmD)i   CD S{ XI» SUPMI D) ) 
GO  TO   300 
CIRCULAR   SUPER.        SULIM=LI MISUSTR«SUSEP2 ) 

220   TEMP  =   2.«SULIM«SUPT»X I 
FSRC   =    FSRC   ♦   TEMP»CMPLX(SIV<(XI»SUPMID),   CO S ( XI» SUPMI D ) ) 

300   RETURN 
END 
SUBROUT INE   S PV AR 

COMPUTE   THE   VARIABLE-DEPENDENT    (BUT    SOURCE-INDEPENDENT»    PART 
OF   THE   SIGNAL,   THEN   PUT   EVERYTHING   TQGETHEK 

COMMON   /BODY/    IBODY,    IPBODY,    BOODEP,    BDDDIA,   BUDLEN,   BOOSPD 
It RBStPZ,    KBSTR,    RBL IM 

COMMON   /GRIC/   OBSDEP,   NOBS,   COBS,   OBSMAX,   TABOBSUOOI,   ITHOBS 
it X,    OX,   XM1N,   NX,    ITHX,    Y,    DY,    YMIN,   NY,   ITHY,    M0DE1,    MODEN 
2f IVAR,    IPRDT,    IPPDT(9),    XPMAX,    YPMAX,    IPPPSD,    I PR^OS 
3, ISPHAS 

COMPLEX   XDEP,   FSRC 
COMMCN   //   RK,    EVAL,    DLD<,    D2L,   PSIO,   D'SIO,   DPSIB,   WAKI,   SUPT 
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3, 

YX,    D3L,    XI,    ETA,    INRANG,   MODE,   MINMOD,   MAXM3Ü,   MODES 
M^XK,    IFWAl,    LOCOT,   LOCDTK,     ITHWAV,   NWAVES,   NWFTAB(M) 
HILO,   DVX,   PYX,    PDYX,   PEVAL,    PRK,    FAZ,    SGNFZ2,   FAZ2 
F/.Z3,   XÜEP,    FSRC,    VAR,    SIGNAL,    S13LJT(80G) 

C 
c 

c 
c 

c 
c 

c 
c 

c 
c 

c 
c 

c 
c 

c 
c 

c 
G 

c 
G 

G 
G 

G 
G 
G 

G 
G 

EQUIVALENCE   (1 EMP1,S IGCUT) 
DINENSION  TEMPl(9, 1) 

TEMP =   2.«XI«(2.«RK/OLOK«( ETA/(BOOSPD*XI*«2n*»2n.) 
TEMP =    (2./ABS(X«FAZ3n««( 1./3.)   /TEMP 
60   TO   (10,20,30,^0,50,60,70, 80,90,100),IVAR 

(U)    DUWNTRÄCK   VELOGITY    DISTJRHANGE 
10   V4R  =    C^s IC   •   XI/KK«»2 

GO   TO   20U 

(V)    GROSS   TRAGK   VELOGITV 
20   VAR   =    ÜPSIC   •   ETA/RK«»2 

GO   TÜ   200 

.ÜELTA-X)    DOWN   TRAGK   DISPLACEMENT 
30   VAR   =    DPSIÜ   / ( R0DSPC*RK»»2» 

GO   TO   210 

(DELfA-Y)    CROSS   TRACK   DISPLACEMENT 
40   VAR   =    OPSIO   •   ET A/( P0DSPC»XI»RK««2) 

GO   TO   210 

(OELTA-Z)    VERTICAL   DISPLACEMENT 
50   VAR   =    -PSIO   /(BOOSPC«XI) 

GO   TO   200 

(EPSILON-X)    DOWN   TRAGK   STRAIN 
60   VAR   =    DPSIO   •   XI/( BCDSPD»RK««2) 

GO   TO   200 

(EPSILÜN-Y)   GROSS   TRACK   STRAIN 
70   VAR  =    DPSIO   •    ETA»«2/( BÜCSPD«X I»KK«#2) 

GO   TO   200 

(GAMMA-XY)   SHEARING   STRAIN   IN   HORIZONTAL   PLANE 
80  VAR  =   DPSIO   •   2.«ETA/( B0LSPD«RK«»2) 

GO   TO   200 

(SIGMA)    HORIZONTAL   PLANE   DILATATION 
90   VAR   =    -CPSIC 

GO  TO   210 

(W)   VERTICAL  VELOCITY 
100   VAR   =    PSIC 

GO  TO   210 

PUT   IT    ALL   TCGETHER 
200  SIGNAL   --:   SIGNAL   ♦   TEMP»VAR«R EAL ( F SRC*XDEP ) 

RETURN 
210  SIGNAL   =   SIGNAL   +   TEMP»VAR»AIMAG( FSRC*XDEP) 

RETURN 
END 
SUBROUTINE   SPWFAM 
CONSTRUCT   WAVE   FAMILY   EDGE   TABLES   AND   TABLE   OF    STATIONARY   PHASE 
POINTS    (-Y/X) 

o 

O 

O 
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i COMMON   /BUOY/    IBODY, 
It RBSEP2,    RBSTR, 

COMMON   /CCNST/    JDK, 
1, JUCKf.V,    JDMSP 

If» BODY, 
RBL1M 

jDMOLLf 
JOEOGe 

BOODEP,    ÖDDD1A,   3Ü0LEN,   BOOSPI) 

JLTC Pit NULL, JDCKLi JDMFT 

K 

O 

C 
C 

C 
C 

C 
C 
c 

c 
c 

c 
c 

c 
c 

COMPLEX   XCEP,    FSRC 
COMMON   //    RK,    EVAL,    DLD*,    D2L,    PSIO,    DPSIO,   DPSIB,    WAKI,    SUPT 

It YXt    Ü3L,    XI,    ETA,    INRANG,    ^ODE,    HllMOD,   MA XMQD,   MODES 
2» MAXK,    IFWAl,   LOCDT,   LOCDTK,    ITHV«AV,   NWAVES,   NUHTABKl) 
3t HILCt    CYX,    PYX,    PDYX,   PEy/AL,    PRK,    FAZt    ScNFZ2,   FAZ2 
^, FAZ3,   XCEP,    FSRC,   VAR,    SIGNAL,    SIGCUTIBCO) 

EQUIVALENCE   ( F EMP ,., S IGT JT ) 
DIMENSION   r£MPl(9,l) 
COMMON   //    TK(IOO),   T EV A. ( 100 , A 1 ),    TÜLU< (ICO, 41 ) ,    1321(100,41) 

It TPS10(100,4l),   TDPSIO( 100,41),    TDPSIB(100,41) ,    TWAKI (100 ,41) 
2t TSUPT ( 100t41>,   T\rK( 100,41),    YXEüG(2C,4i),   E VLED3 (20 ,41) 
3, LIMEDG(20,41),    INDEDG( 20,41 ) 

CALL   TIMER(16) 
SQUIN   =   l./B0CSPD*»2 
MODE   =    MAXMOC 
START   LOOP   THROUGH   ALL 
GET   FWA-1   OF   THIS   MODE 

10   IFWA1   =    (MÜDE-1)*JDK 
CHECK   FCR   (TRANSVERSE   ^AVE),    (CRITICAL 
IF   (TfcVAH IFWAl+D-SQjm      50t2C,40 

20   WRIT£(6,30)    BUDSPC 
30   FORMAT(54H   STATIONARY   PHASE   INADEQUATE 

1 E13.6) 
CALL   EPRXIT 

MODES   FROM   MAX 
IN   DISP   TABLES 

13   MIN 

SPEED), (DIVERGING WAVE) 

BODY AT CRITICAL SPEEO= 

PHASE P3INT 
TABLES) 

TABLE    (NOT   USED, 

DIVERGING   WAVE. 
SET   VALUE   OF   -Y/X    AND   ITS   DERIVATIVE   W^ T   EVAL 

40   YX   =   l./SCRTITEVALl IFWA1 + 1 )»B0DSPC»»2-1. ) 
OYX   =   -1.5»BOnSPÜ«»2  •/((••a 
EIGENVALUE   AND   WAVENUMBER   CORRESPONDING   TO   YX 
EVAL   =   TEVAL( IFWAl + l) 
RK   =   TK(1) 
INDEX   OF   NEXT   TABLE   POINT 
LOCDTK   =   2 
FILL IN 1ST ENTRY OF STATIONARY 
BUT LOOKS NICE ON PRINT OF DISP 
TYX(IFWA1+1)   =   YX 
THIS   EDGE    IS   A   MAX   OF   YX.      SET   FLAG   TO   LOOK.   FOR   A   MIN 
HILG   =    1. 
GO   TO   90 

TRÄNSVERSE   WAVE.      FIND    INNER   EDGE    (AT   EVAL = 1/BOD SPD»»2) 
50   DO   60      LUCDTK=1,MAXK 

LOCDT   ■    IFWA1*L0CDTK 
PUT   0    IN   STATIONARY   PHASE   P3INT   TABLE    SD   PRINT   WILL   LOOK   NICE 
TYX(LOCDT)    =   Ü. 

50   IF   (TEVAL(LOCCT)    .GT.   S3UIN)      GO   TO   8C 
1ST   EDGE   IS   BEYOND  RANGE  OF   DISP   TABLE.      ALSO   SKIP   LOWER 
MOOES—THEY   ARE   WORSE   CASES 
MINMOO   =   KODE   +   I 
IF   (MINMOC   .LE.   ^AXMOD)      GO   TO    130 
WRITEl6t70) 

70   F0RMAT(31H   MAX(K»    IN   DISP   TABLE   TOO    SMALL) 

155 

i M 



fm 

t 

c 
c 

c 
c 
c 

c 
c 

c 
c 

c 
c 

c 

c 

c 

c 

80 

CALL   ERRXIT 
SET   VALUE   OF   -Y/X   AT    mER   EDGE 
YX   =   0. 
FAKE   D(YX)/0(EVAL).      (yx=0   IS   AN   ABSOLUTE   MINIMUM   SO   LÜSIC   TO 
FIND   EXTREME   rtIL»    NEVER   USE   CYX ) 
DYX   -■   1. 
EIGtNVALUL    AND   WA>/ENÜMBER   CüRK ESPONDING   TO   YX 
EVAL   =   SQDIN 
RK   =   TK(LCCDTK-l)    +   (TK(LOCDTK l-TK(LOCOTK-l)) 

/(TrvAL(LOCOT)-TfcVAL(LOCDT-in   «(E VAL-TE VAL ( LOCD T-l) ) 
THIS   EDGE    IS   A   MIN   OF   /K.      SET   FLAG   TO   LOOK   FOR   A   MAX 
HILO   =   -1. 

0 

90 
INSERT 1ST EDGE 
YXEDGUtMODE) = 
EVLEOG(I,KODE) 
SET D.T. INDEX 
SAVER (UStU BY 
L MEDG(lfMODE) 
INDEDG(lfMOOE) 

100 

110 

120 

DATA 
YX 

INTO   EDGE   TABLES 

=    i-VAL 
OF   IST   pum 
SPcVAL) 
=   LOCDT< 
=   LOCDTK 

BEYOND   EDGE   AND   PRESET   POSITION 

INITIALIZE 
NWAVES   =   i 

COUNT   UF   NJ^BER   3F   WAVE   FAMILIES 

D2(EVAL)/DK2   AT   CURRENT   TABLE   POINT 

LGUP   FOR   «EMAINING   TABLE   POINTS 
LIM  =   LQCCTK 
CO   100      LÜCCTK   =   LIMtMAXK 
SAVE   PAST   VALUES   JF   YX,   DYX,    EVAL,   RK 
PYX   =   vx 
PDYX   =    DYX 
PEVAL   =    EVAL 
PRK   =   RK 
CT   ADDRESS   CCKRESPCNCING  TO  LOCDTK 
LOCDT   =    IHWA1    ♦   LüCCT< 
PICK   UP   KK,    EVAL,    DIE/AD/DK, 
RK   =   TK(LC)CDTK) 
EVAL   =   TEVAL(LOCDT) 
DLDK   =   VDLDKI LOCDT ) 
D2L  =   TD2L(LCCDT ) 
COMPUTE   STATIONARY   PHASE   POINT   YX   A^D   D(YX)/D(EVAL) 
CALL   SPFUKC( 1) 
FILL IN TABLE OF YX 
TYXILOCDTJ = YX 
TEST FOR AND FIND WAVE FAMILY EDGE(S) BETWEEN PAST AND CURRENT 
POINTS 
CALL SPEDGE 
CONTINUE 
SKIP IF LAST POINT IN D.T. IS NOT A^ EDGE 
IF (TYX(LCCDT) .NE. YXEDG(NWAVES))  GO TO 110 
NUMBER OF WAVE FAMILIES IS 1 LESS THAN NUMBER OF EDGES 
NWAVES = NWAVES -1 
GO TO 120 
USE   LAST   POINT   OF   D.T.    AS   AN   EDGE 
YXEDGINWAVES + UMOOE)   =   YX 
EVLEDG(NWAVES*1,M0DE)   =   Ey/AL 
LIMEDG(NWAVES*l,MODE)   =   K*X< 
INOEDG!NWAVES*l,MnCE)   =   MAXK 
SET   UP   TABLE   OF   NUMBER   OF   WAVE   FAMILIES   IN   EACH   MODE 
NWFTAB(MCCE)   =   NWAVES 

HODE   =   MODE   • 
IF   (MODE   .GE, MINMOD)      GO   T3    10 
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130   CALL  TIMtR(-l6) 
RETURN 
END 
SUBROUTINe   SPXDEP 
X   DEPtNCENCC  OF   SIGNAL 

COMMON  /GRID/   OBSCEP,   NOflb, 
1, X»    DX,   XMlNt   NX,    ITHX, 
Z, IVAR«    IPRD',    IPPDT(9), 
3, ISPHAS 

C 
C 
C 

c 

c 

c 

( 

c 
c 

o 

COBS,   OBSMAX,    TABDBSdOO),   ITHflBS 
Yi   DY,    YMIN,   NY,   ITHY,   MODEl,   M(JÜEN 
XPMAX,    YP^AX,    IPPPSD,    IPRCDG 

WAKI,    SUPT 
FSRC 
EVAL,   DLD<,   02L,   PSIO,   CPSIO,   0PSI3,   WOM, 

ETA,    INR..NG,   MODE,    MINMOD,   MAXMD"),   MODES 
NWFTA8 (M ) 

XI 

COMPLEX   XÜEP, 
COMMON   //   RK, 

1, YX,    D3L, 
2, MAXK,    IFWA1,    LOCDT,   LüCOTK,    ITHWAV,   NWAVtS, 
3, HILQ,    DYX,   PYX,   PDYX,   PfcVAL,    PRK,   FAZ,   bGNFZ2,   FAZ2 
4, FAZ3,   XÜEP,    FSRC,   VAR,    SIGNAL,    SISCUT(800) 

EQUIVALENCE   (TEMP1,S IGCUT) 
DIMENSION   TEMP1{9,1) 
COMPLEX   CAIRY,EXPIB 

NEGATIVE CF AIRY  FUNCTION ARGUMENT 
A = FAZ2»«2 •( .5*X/FAZ3*»2)*«<2./3. ) 
GET AIRY FUNCTIONS AIRYA=AII-A) AMD AIHYB^BK-A) 
CALL AIRYIAIRYA,  AIRYB,  -A) 
SET UP COMPLEX  FOKM OF AIRY FUNCTION 
CAIRY = CMPLXIAIRYA, AIRYB»SGNFZ2) 

B = X»(FAZ ♦FAZ2««3/13.»FAZ3««2)) 
EXPIB = CMPLXICOSI 8),  SIN(B)» 

XDEP  =   CAIRY«fcXPIB 
RETURN 
END 
SUBROUTINE   SP1PNT 
COMPUTE   SIGNAL    AT    FIELD   POHT   DEFINED   äY   X,   YX=-Y/X,   OBSDEP 

COMPLEX   XCEP,   FSRC 
COMMON   //   RK,    EVAL,   DLO<,   D2L,    PSIO,    DPSIÜ,    ÜPSIB,   WAKI,   SUPT 

1, YX,    D3L,   XI,   ETA,    INRANG,   ^ODE,   ^INMDD,   MAXMOD,   MODES 
2, MAXK,    IFWA1,   LOCDT,   LDCDTK,    ITHWAV,   NWAVES,   NWFTAB(4l) 
3, HILC,   CYX,   PYX,    PDYX,   PEVAL,   PRK,    FAZ,   SGNFZ2,   FAZ2 
^t FAZ3,   XÜEP,   FSRC,   VAR,   SIGNAL,    SIGCUT(dOO) 

EQUIVALENCE   (TEMP1,S IGCJT) 
DIMENSION   TEMPl(9, I) 

CALL  TIMtRC17) 
-SIGNAL-   IS   RUNNING  SUM  OF   CONTRIBUTION   FROM   EACH   MODE   AND 
MAVE  FAMILY 
SIGNAL   ■   0. 
LOOP  FOR   EACH   MODL 
00  20     MOCE=MINMOO,MAXM0D 
PICK UP   NUMBER   OF  WAVE   FAMILIES   FOR   THIS  MODE 
NWAVES   =   NWFTAB(MOOE) 
DO   10      ITHWAV=1,NWAVES 
INTERPOLATE   IN   DISPERSION   TABLES   AT   STATIONARY   PHASE   POINT 
CALL  SPDISP(O) 
SKIP   IF  YX    IS   OUTSIDE   THE   RANGE  OF   THIS   WAVE   FAMILY 
IF   (INRANG   .EU.   0)      03   TO   10 
COMPUTE   XI,    ETA,   PHASE   FUNCTION   FAZ   AND   ITS  DERIVATIVES  FAZ2,FAZ3 
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MSF=0 
RETURN 

; SINGULAK   MATRIX    EK IT 
120      »'SF=i 

RETURN 
END 
SU8ROUT INE   FIG 1( NM.Nf T » D, ef E2| I ERR ) 

' 

o 

*   i 

C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

INTEGER   IfNtNMflERR 
REAL   TUM,3),Ü(N),E(N), E2(N) 
REAL   SQKT 

GIVEN   A   NUNSYMMETRIC   TRIDIAGONAl    MATRIX   SUCH   THAT   THE   PRODUCTS 
CF   CORRESFGNCING   PAIRS   OF   ^FF-DIAGUNAL   ELEMENTS   ARE   ALL 
NON-NtGAT IVt,    THIS   SUBRDUfHE   REDUCES   I T   T3   A   SYMMETRIC 
TRIUIAGGNAL   MATRIX   WITH   THE   SAME   EIGENVALUES.      IF,   FURTHERi 
A   ZERO   PRUDÜCT   ONLY   OCCURS   WHEN   BOTH   FACTORS   ARE    ZERO, 
THE   REDUCED   MATRIX    IS   SIMILAR   TO   THE   ORIGINAL   MATRIX. 

CN   INPUT- 

NM   MUST   BE   SET   TO   THE   RO*    DIMENSION   OF   TWO-DIMENSIONAL 
ARRAY   PARAMETERS   AS   DECLARED   IN   THE   CALLINS   PHOSRAM 
DIMENSION   STATEMENT, 

N   IS   THE   CRDER   OF   THE  MATRIX, 

T   CONTAINS   THE    INPJT   MATRIX.      ITS   SUBDIAGUMAL    IS 
STOREU   IN   THC   LAST   N-1   PÜSITIÜMS   3F    THE   FIRST   COLUMN, 
ITS   CIAGGNAL    IN   THE  N   POSITIONS   OF   THE   SECOND   COLUMN, 
AMD   ITS   SUPEKDIAGDNAL    IN   THE   FIRST   N-I   P3SITI0NS   OP 
THE   THIRD   COLUMN.      Til, I)    AND   TIN,3)   ARE   ARBITRARY. 

CN   OUT PUT- 

T IS UNALTERED, 

D CONTAINS THE DIAGONAL ELEMENTS OF THE SYMMETRIC MATRIX, 

P CONTAINS THE SUBDIAGONAL ELEMENTS OF THE SYMMETRIC 
MATRIX IN ITS LAST N-I POSITIONS.  Ed) IS NOT SET, 

E2 CONTAINS THE SQUARES DF THE CORRESPONDING ELEMENTS OF E. 
E2 MAY COINCIDE WITH E IF THE SQUARES ARE NOT NEEDED, 

SET IERR   IS 
ZERO 
N+I 
-(3»N+I) 

TO 
FOR   NORMAL   RETURN, 
IF   T( I, l)«n 1-1,3)    IS   NEGATIVE, 
IF   T(I,1)»T(:-l,i)    IS   ZERO   WITH   ONE   FACTOR 
NON-ZERO.      IN   THIS   CASE,   THE   EIGENVECTORS   OF 
THE   SY^fcTRIC   MATRIX   A^E   NOT   SIMPLY   RELATED 
TO  THOSE   OF      T      AND   SHOULD   NOT   BE   SOUGHT. 

QUESTIONS   AND   COMMENTS   SHOULD   BE   DIRECTED   TO   B.   S.   GARBOW, 
APPLIED   MATHEMATICS   DWISION,    ARGONNE   NATIONAL   LABORATORY 

IERR   =   0 

DO   100   I 
IF   (I 

■   It   N 
.EC.   1)   GO  TO   90 
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CN 

ARE TO BE FOUND, 
ARE TO RE FOUNC. 

OUT PUT _ 

AND   TO    .FALSE.    IF   THE   LARGEST   EIGENVALUES 

EPS1    IS   UNALTERED   JNLESS 

(LAST)    DEFAULT   VALUE, 

IT   FAS   ßEE^J   RESET   TO   ITS 

Ü   AND E   ARS   UNALTERED   (UMLESS   M   OVERWRITES  0), 

ELEMENTS OF E2, CORRESPONDING TO ELEMENTS UF E RLGARDED 
AS NEGLIGIBLE, HA^E BEEN REPLA:EÜ BY ZERO FUSING THE 
MATRIX   TO   SPLIT    INTO   A   DIRECT   SUM   OF   SUBMATR1CES. 

1)    IS   SET   TO   0.0   IF   TFE   SMALLEST   EIGEMVALLES   HAVE   BEEN 
2.0    IF   THE   LARGEST   EIGENVALUES   HAV:   HEEM 

E2( 
FOUND, 
FPUNO. 

AND 
E2 

TO 
IS OTHERWISE   UNALTERED   (UNLESS   OVERWRITTEN   BY   BO) 

IN 

or 

W   CONTAINS   THE   M   ALGEBRAICALLY   SMALLEST   EIGENVALUES 
ASCENDING   URDER,   OR  THE   M   LARGEST   EIGENVALUES   IN 
UESCENDING   ORDER.       IF   AN   ERROR   EXIT   IS   M4DE   BECAUSE 
AN   INCORRECT   SPECIFICATION   OF    IDEF,   NO   EIGENVALUcS 
ARE   FOUNC.       IF   THE   NEWTON    ITERATES   FOR   A   PARTi:ULAR 
EIGENVALUE   ARE   NOT   MONOTONE,    THE   BEST   ESTIMATE   OBTAINED 
IS   RETURNED   AND   IERR    IS   SET.      W   M^Y   COIN:iDE   WITH   0, 

IND   CONTAINS    IN    ITS    FIRST   M   POSITIONS   THE   SUBMATRIX   INDICES 
ASSOCIATED   WITH   THE   CORRESPONDING   EIGENVALUES   IN   W   — 
1   FOR   EIGENVALUES   BELÜMGING   TO   THE   FHST   SUBMiTRIX  FROM 
THE   TOO,   2   FUR  THOSE   BELONGING   TO   THE   SECOND   SUBMATRIX,   ETC., 

80   CONTAINS   REFINED   BOUNDS   FOR   THE   THEORETICAL   ERRORS   Of    THE 
CORRESPONDING   EIGENVALUES    IN   W.      THESE   BOUNDS   ARE    USUALLY 
WITHIN  THE  TOLERANCE   SPECIFIED   BY   EPSl.     BD   MAY   COINCIDE 

WITH   E2, 

IERR   IS   SET   TO 
ZERO FOR   NORMAL   RETURN, 
6.N*1 IF      IDEF      IS   SET   TO   1   AND      TYPE      TO   .TRUE. 

WHEN   THE  MATRIX    IS   NOT   POSITIVE   DcFINITE,   OR 
IF      IDFF      IS   SET   TO   -1   AND      TYPE      TO   .FALSE. 
WHEN   THE   MATRIX    IS   NOT   NEGATIVE   DEFINITE, 

5«N+K IF  SUCCESSH/E    ITERATES   TO   THE   K-TH   EIGENVALUE 
ARE  NOT   MQN3T0NE   INCREASING,   WHERE   K   REFERS 
TO   THE   LAST   SUCH   OCCURRENCE, 

NOTE   THAT    SUBROUTINE   T3L1   OR    IMTQL1    IS   GENERALLY   FASTER   THAN 
RATQR,    IF   MORE   THAN   NM   EIGENVALUES   ARE   TO   BE   FOUND.      ALSO, 
BISECT    IS   GENERALLY   FASTER    IF   THE   EIGENVALUES  ARE   MUSTERED. 

QUESTIONS    ANC   COMMENTS   SH3ULC   BE   DIRECTED   TO   B.    S.   3ARB0W, 
APPLIED   MATHEMATICS   DIVISION,    ARGONNE   NATIONAL   LABORA.JRY 

 •#••«   MACHEP   IS   ft   MACHINE   DEPENDENT   PARAMETER   SPECIFYING 
THE   RELATIVE   PRECISION   OF   FLOATING   POINT   ARITHMETIC. 

fACHEP  =   2.«»(-A7) 

IERR  =   0 
JÜEF   =    IDEF 
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1 

c 
c 
c 

«••••••«••   COPY    D   AWRAlT    INTO   W 
DO 20   I   ■   It   N 

20 wd) = cm 

IF   (TYPE)   GC   TO   40 
J   =   1 
GO   TO  400 

40   ERR   =   0.0 
S   =   0.0 

TUT   ■   W(l) 

LCÜK   FOR   S^ALL   SJQ-DIAG0MAL   ENTRIES   AND   DEFINE 
INITIAL   SHIFT   FROM   LOWER   GERSCHGORIN   BOUND. 
COPY   E2   ARRAY1   INTO   BD  #**»•»•••» 

0.0 

O 

j = o 

c 

c 

c 

c 

c 
c 

CO   100   I   =   I,   N 
P  =   Q 
IF    (I    .EC.    I)    GO   TO   60 
IF   IP   .GT.    MACHEP   •    (ABS(D(I))   +   ABSID ( 1-1) ) ) )    30   TO   80 

60 EZd)   =   0.0 
J   =   J   +   1 

80 BD(I)   ■   EZI I) 
IN0{I )   =   J 
Q  =   0.0 
IF   (I    .NE.   N)   Q   =   ABSIEI1*1)) 
TOT   ■   AMN1(W( 1 )-P-0,T0T) 

100   CONTINUE 

IF   (JDEF   .EQ.   1   .AND.   TDT   .LT.   O.C)   GO   TO   140 

co no  r » li N 
110   W(1)   =   W(I)   -   TOT 

GO   TO   160 
140   TOT   =•   0.0 

160   DO   360   K   =   1,    M 
••«•«•«•«•   NEXT   QR  TRANSFORMATION   ••••#♦••♦♦ 

180 TOT   =   TOT   +   S 
DELTA   =   W(N)   -   S 
I   =   N 
F   =   ABS(PACHEP*TOT) 
IF    (EPS1    .LT.   F)    EPS1   =   F 
IF (DELTA .GT. EPS1) GO TO 190 
IF (DELTA .LT. (-EPS1)) GO TO 1000 
GO TO 300 

i »•••   REPLACE   SMALL   SUB-DIAGONAL   SQUARES  BY   ZEPO 
TO   REDUCE   THE   INCIDENCL   OF   UNDERFLOWS   *••*• 

190 IF   (K   .EQ.   N)   GO   TD   210 
Kl   =   K   +   1 
DO   200   J   =   Kl,   N 

IF   IBDUi    .L1I.   (MACHEP»(W(J )+W( J-l)))   ••   2)   BD(J)    =   0.0 
CONTINUE 

O 

200 

210 F   =    BÜ(N)   /    DELTA 
QP  =   DELTA   ♦   F 
P   =    1.0 
IF   (K   .EC.   K)   GO  TO   260 
Kl   =   N   -  K 
!••••••«   FOR   I=N-1   STEP   -1   UNTIL   K   DO   ~ 

DO   240   II   =   I,   Kl 
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1 

! 

I   =    N   -    II 
Q =  wm   - S  -  F 
R   =   C  /   QP 
P   =   P   •   R   +   1.0 

1    i 1 
EP  =   F   •   R 
W( |*l)   =   OP   ♦   EP 
DELTA  =   Q   -   cP 
IF   (DELTA   ,GT.   EPS1)   GO   TO   220 

220 

2<*0 

1 

IF   (CELrA   .LT.   (-EPS1))   GO   TO   1000 
GO   TO   300 
F  >   80(1)   /   ti 
QP   =   ÜELTA   f   F 
BC(1+1)   =   CP   • 

CONTINUE 
EP 

260 

C 
C 

280 

300 

32 0 

3*0 

360 

wm = OP 
s =  CP /   P 
IF   (TOT   ♦   S    .GT.   TOT)   GO   TO   180 
 ••   SET    ERROR   —   IRREGULAR   E>4D   DT    iTE^TION. 

DEFLATE   MINIMUM   DIAGONAL   ELEMENT   •••••«« 
IERR   ■   5   •   N   ♦  K 
S   =   0.0 
DELTA   =   CP 

DO   280   J   =   K,    N 
IF   (W(J)    .GT.   DELTA)   GO   TO   280 
I   •   J 
OELTA   =   W(J) 

CONTINUE 
»••••«••   CONVERGENCE   ••••••*••• 
IF   (I    .LT.   N)   HD(I + 1)   =   BD(I)   •   F   /   3P 
II   ■    IND(I) 
IF   (I    .EC.   K)   GO  TO   3A0 
Kl   =   1   -  K 
»••••••«   FOR   J=I-1   STEP   -1   UNTIL   K   03   — 
DO   320   JJ   =   1     Kl 

J   =    I   -   JJ 
W(J + 1)   =   W(J )   -   S 
BD(J+1)   =   BD(J) 
IND(J+1)   =    IND(J) 

CONTINUE 

W(K)   =   TOT 
ERR   =   ERR   ♦   ABS(DELTA) 
BD(K)   =   ERR 
INO(K)   ■   II 

CCNTINUU 

O 
C 

C 

IF    (TYPE)   GO  TO   1001 
F   ■   BD(1) 
E2(l)   ■   2.0 
BDll)   =   F 
J  »   2 
• ♦ •♦   NEGATE   ELEMENTS   3F   W   FOR   LARGEST   VALUES 

400   00  500   1   =   1,   N 
500  W(I)   ■   -W(I) 

JDEF  =   -JDEF 
GO  TO   (40,1001),   J 
•••••••••«   SET   ERROR   --   IOEF   SPECIFIED   INCORRECTLY 

1000 IERR  =   6   •   N   ♦   1 
1001 RETURN 
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FNO 
SUBROUTINE   TINVIT(NM,N,0fE,E2t^fWflNDiZ. 

X IERR,RVl,RV2tRV3fkV^fRV6) 

INTEGER   I,J,M,N,P,Q,R,S, II.IP,JJiNM, ITS.TAG.IERRiGROUP 
REAL   D(N),E(N),E2(N)tWM)fZ(NMfM), 

X RV1(N),RV2(M)tRV3<M),RV4(N),RV6(N) 
RtAL   U,V,UK,XU,X0,Xl,EPS2,EPS3tEPS'»,M0:lM,Q^DER,M4CHBP 

REAL   SORT,ABS,FLOAT 
INTEGER   iNCtM) 

THIS   SUBROUTINE    IS   A   TRANSLATION   OF   THE    INVERSE    ITERATION   TECH- 
MCUE   IN   THE   ALGOL   PROCEDURE   TRISTU^M   BY   PETERS   AND    WILKINSON. 
HANDBOOK   FOR   AUTO.    CO^P.,    V3L . I I-LIMEAR   ALGEBRA,    Al 8-439(I 971). 

THIS   SUBROUTINE   FINDS   THOSE   EIGtNVE:TORS   OF   A    T-UDIAGONAL 
SYMMETRIC   MATRIX   CORRESPONDING   TO   SPECIFIED   EIGENVALUES, 
USING   INVERSE    ITEKAT 10^. 

CN   INPUT- 

NM   MUST    BE   SEI   TO   THE   ROW    DIMENSION   3F   TWO-DIMENSIONAL 
ARRAY   PARAMETERS   AS   DECLARED   IN   THE   CALLING   PROGRAM 
DIMENSION   STATEMEMT, 

N   IS   THE   CRDER   OF   THE  MA1RIX, 

Ü   CONTAINS   THE   DIAGDMAL    ELEMENTS   3F   THE    INPUT   MATRIX, 

E   CONTAINS   THE   SUBUIAG3NAL    ELEMENTS   3F   THE    INPLT   MATRIX 
IN   ITS   LAST   N-l   POSITIONS.      Ed)    IS   ARBITRARY, 

E2   CONTAINS   THE   SQUARES   OF   THE   CORRESPONDING   ELEMENTS   OF   E, 
WITH   ZERCS   CORRESPONDHG   T3   NEGLIGIBLE   ELEMENTS   OF   E. 
Ed)    IS   CONSIDERED  NEGLIGIBLE   IF   IT   IS   NOT   LARGER   THAN 
THE   PRODUCT   OF   THE   RELATIVE  MA^HIME   PRECISION   AN3   THE   SUM 
OF   THE   MAGNITUDES    OF   D( I )   AND   D(I-l).      £2(1)    MUST   CONTAIN 

0.0    IF   THE   EIGENVALUES   ARE    IM   AS:ENDING   ORDER,   OR 
2,0    IF   THE   EIGENVALUES   ARE   IN   DESCENDING   ORDER. 

IF      BISECT      OR     RATOR      HAS   BEEN   USED   TO   FIND   THE   EIGENVALUES, 
THEIR   OUTPUT    E2   ARRAY    IS   EXACTLY   WHAT   IS   £XPE:TED   HERE, 

M   IS   THE   NUMBER   OF   SPECIFIED   EIGENVALUES, 

W   CONTAINS   THE   M   EIGENVALUES   IN   ASCENDING   UK   LESCENDING   ORDER, 

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   OUT PUT- 

ALL   INPUT    ARRAYS    ARE   UNALTERED, 

Z   CONTAINS   THE   ASS3CIATEÜ   SET   OF   ORTHONORMAL   EI3ENVc:TORS. 
ANY   VECTOR   WHICH   FAILS   TO   CONVERGE    IS   SET   TO   ZERO, 

_ 

o 
IERR   IS   SET   TO 

ZERO FOR   NORMAL   RETURN, 
-R IF   THE   EIGENVECTOR   CUP.RE SPONDI NG 

1(4 

TO   THE   R-TH 
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iTi 

c 

o 

c 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

EIGENVALUE   FAILS  TO   CONVERGE   IN   5   ITERATIONS, 

RV1,   RV2,   RV3,   RV4,    AND   ^V6   ARE   TEMPORARY   STORAGE   ARRAYS. 

QUESTIONS   AND   COMMENTS   SHOULD   BE   DIRECTED   TO   a.   S.   3AKBOW, 
APPLIED   MATHEMATICS   DWISIOM,    ARGONNE   NATIONAL   LABORATORY 

MACHEP   IS   A   MACHINE   DEPENDENT   PARAMLTER   SPECIFYING 
THE   RELATIVE   PRECISION   OF   FLOATING   POINT   ARITHMETIC, 

HACHEP  =   2.««(-A7) 

IERR  =   0 
TAG  =   0 
CRDER   =   1.0   -   E2(1) 
G   =   0 
•••« •   ESTABLISH   AND  PROCESS  NEXT   SUBMATRIX 

100   P   =   Q   ♦   1 

DO   120   Q   =   P,   N 
IF   (Q   .EC.   N)   GO  TO   1A0 
IF   (E2(Q*1>    .EU.   0.0)   GO   TO   14C 

120   CONTINUE 
•«••«•••••   FIND   VECTORS   BY   INVERSE   ITERATION 

140   VAG  =   TAG   +   1 
S   =   0 

490 

DO  920   R   =   I,   M 
IF   (INCIR)    .NE.   TAG)   GO   TO   920 
ITS   =   1 
XI   =   W(R) 
IF   (S   .NE.   0)   GO   TO   510 

•••••    CHECK   FOR   ISOLATEC   ROOT 
XU   =   1.0 
IF   (P   .NE.   Q)   GO  TO   490 
RV6(P)   =   1.0 
GO  TO  870 
NORM  =   ABS(0(P) ) 
IP  =   P   ♦   1 

C 
C 
C 
c 

500 
DO  500   I   =   IPi   Q 
NORM  =   NORM   ♦   ABS!D( I))   ♦  ABS(E( I) ) 
!•••••••   EPS2   IS   THE   CRITERION   FOR   GROUPING, 

EPS3   REPLACES   ZE^O   PIVOTS   AND   EQUAL 
ROCiTS   ARE  MODIFIED 
EPS4   IS   TAKEN  VERY 

=   l.OL-3   •   NORM 
«   MACriEP   ♦  NORM 
FL0AT5Q-P+1) 

BY EPS3, 
SMALL TO AVOID OVERFLOW 

= UK 
EPS4 

EPS3 
SQRT(UK) 

F05 

510 

EPS2 
EPS 3 
UK = 
EPS<t 
UK = 
S = P 
GROUP = 0 
GO TO 5 20 
!••••••• LOOK FÜR CLOSE OR COINCIDENT ROOTS 
IF (ABS(Xl-XO) .GE. EPS2) 
GROUP = GROUP ♦ 1 
IF (ORDER • (Xl - XO) .LE 

GO TO 505 

0.0) XI = XO ♦ DROER • EPS3 
ELIMINATION WITH INTERCHANGES AND 
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INITIALIZATION   OF   VECTOR 

C 
c 

c 
c 

520 

540 

560 

580 

600 

620 
C 
C 

V  =   0.0 

00  580   I   =   P,   w 
RV6(I»   «   UK 
IF   (I   .EG.   P)   GO   TQ   560 
IF   I ABS (E( I))    .LT.   ADS(U))   GO   TU   540 

»••••«••   WARNING   —   A   DIVICE   CH£C<   MAY   OCCUR    HERE    IF 
E2   ARRAY   HAS   NOT   BEEN   SPECIFIED   CUKRECTLY   • 

XU   =   U   /    E( I ) 
RV4( I)   =   XU 
RVK 1-1)   =   L( I) 
RV2( 1-1)   =   D(I)   -   XI 
RV3( 1-1)   =   0.0 
IF   ( I    ,NE.   U)   R\/3( 1-1)    =   El 1 + 1) 
J   =   V   -   XU    •   R\JZl 1-1 ) 
V   =   -XU   *   RV3( !-l ) 
GC   TC   5Ö0 
XU   =    Ell)    /   U 
RVM I )   ^   XU 
RVll1-1)    =   U 
RV2I 1-1)   =   V 
KV3(1-1)    =   0.0 
U=DII)-X1-XU*\/ 
IF    I I    ,N£.    Ql   V   =    E( 1+1) 

CONTINUE 

IF   IU   .EC.   0.0)   U   =   EPS3 
RVKQ)   =   U 
RV2IC)   »   00 
RV3IC)   «   0.0 
!••«••••   B/iCK   SUÖSTITJTIO^ 

FCR   I=Q   STEP   -1   JNTIL   P   00   --   ••♦••#•»•• 
DO   620    II   =    P,    Q 

I   =   P   ♦   Q   -    II 
RV6(I)   »    (RV6n)    -   U   •   «V2<I)   -   V   •   RV3II))    /   RV1II) 
V   =   U 
U   ■    RV6II) 

CONT INUE 
»• ORIHOGUNALRE   »JITH   RESPECT   TD   PREVIOUS 

MEMBERS   OF   GROUP   •*••*••••» 
IF   (GRCUP   .EQ.   0)   GO   TO   700 
J   =   R 

• 

I 

o 

u 

DO 680 JJ = I, GROUP 
630       J = J - 1 

IF IINDIJ) .NE. TAG) GO TO 630 
XU = 0.Ü 

DC 640 I = P, Q 
640       XU = XU ♦ RV6I I) • Z{ I,J ) 

DO 660 I = P, Q 
660       RVbll) ■ RV6II) - XU * Z(I,J) 

580    CONTINUE 

700    NORM = 0.0 

DC  720   I   =   P,   g 
720 NORM  =   NORM   ♦   ABS(RV6(1)) 
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740 

IF   (NORM   .GE.    1.0)   GO   TO   8A0 
»•••••••   FORWARD  SUBSTITUTION 
IF   { ITS    .EQ.   5)   GO   TO   830 
IF   (NORf   .NE.   0.0)   GO  TO   7^0 
RV6(S)   =   EPS4 
S   =   S   +   1 
IF   (S    .GT.    Q)   S    =   P 
GO   TC   780 
XU   =   fcPS4   /    NORM 

i 

c 
c 

c 
c 
c 

760 

780 

C 

c 

c 
c 

800 
820 

830 

840 

00  750   I   =   P,   Q 
RVo( I )   =    RV61 I)    •   XJ 

•••••••«••   ELIMINATION   OPERATIONS   ON   NEXT   VECTOR 
ITERATE   •••••••»•* 

DO  8 20   I   =    IP,   Q 
U   =    RV6( I ) 
 ••    IF   RVKI-l)    .EQ.    E(I),    A   ROW    INTERCHANGE 

WAS    PERFORMED   EARLIER    IN   THE 
TR1ANGULARUATI0N   PROCESS   ♦»*••••••• 

IF   (RVKI-l)    .NE.   E(I))   GO   TO   8C0 
U   =   RV6(1-1) 
RV6( 1-1)    =   RV6( I ) 
RV6( 1)   =   U   -   RV4( I)   •   RMbl 1-1) 

CONT INUE 

ITS   =    ITS    ♦    1 
GO   TO   600 

••««•«•«••   SET    ERROR   --   NON-CONVERGED   EIGENVECTOR   • 
IERR   =   -R 
XU   =   0.0 
GO   TO  870 
 ••• NORMALIZE SO THAT SUM OF SQUARES IS 

1 AND EXPAND TO FULL ORDER •••♦  
U = 0.0 

C 

C 

860 

870 
680 

DC BöO I = P, Ü 
U = U ♦ RV6( I )»»2 

XU = 1.0 / SQRT'U) 

DO 880 I = 1, N 
Z(I,R) = 0.0 

DO 900 I = P, Q 
900    Z(l,R) = RV6( I ) • XU 

C 

C 

XO = XI 
920 CONTINUE 

IF (Q .LT. N) GO TO 100 
RETURN 
 •• LAST CARC OF TINVIT ••••«* 
END 
SUBROUTINE BAKVCC(NM,N,T,E,^,Z, IERR) 

■ 

C 
C 
C 
c 
c 

INTEGER   I,J,M,N,NM,IERR 
REAL   T(NM,3)fE(N)fZ(NMfM) 

THIS   SUBROUTINE   FORMS   THE   EIGENVECTORS  OF   A   NONSY^METRIC 
TRIDIAGCNAL   MATRIX   BY    BACK   TRANSFORMING   THOSE   OF    THE 
CORRESPONDING   SYMMETRIC   MATRIX   DETERMINED   BY     FIGI. 
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c 
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CN   INPUT- 

NM   MUST   BE   SET   TC   THE  RÜW   DIMENSION   OF   TWU-D1MuNSIQNAL 
ARRAY   PARAMETERS   AS   DECLARED   IS   THE   CALL1N3   PROGRAM 
DIMENSION   STATEMENT, 

N   IS   THE   ORDER   ÜF   THE   MATRIX, 

T   CONTAINS   THE   NONSYMMETRIC   MATRIX.      ITS   SUBOIASONAL   IS 
STORED   IN   THr   LAST   N-1   POSITIONS   DP    THE   FUST   :nLUMN, 
ITS   DIAGONAL    IN   THE  N   POSITIONS   OF   THE    StCUND   COLUMN, 
AND    ITS   iUPEi\DIAGD^AL    IN   THE   FIRST   N-l   POSITIONS   OF 
THE   THIRD   COLUMN.      T(l,l)    AND   T(N,3)   ARE   ARBITRARY, 

E   CONTAINS   THE   SUQDIAGONAL   ELEMENTS   OF   THE    SYMMETRIC 
MATRIX    IN    ITS   LAST   N-l   POSITIONS.      Ed)   IS   AK3ITRARY, 

M   IS   THE   NUMBER   OF   EIGENVECTORS   TO   BE   BACK   TRANSFORMED, 

Z   CONTAINS   THE   EIGEMVECTDRS   TO   BE   BACK   TRANSFORMED 
IN   ITS   FIRST   M   COLUMNS. 

CN   CUT PUT- 

T    IS   UNALTERED, 

E   IS   DESTROYED, 

Z   CONTAINS   THE   TRANSFORMED   EIGENVECTORS 
IN   ITS   FIRST   M   COLUMNS, 

IERR   IS   SET   TO 
ZERO FOR   NORMAL   RETURN, 
2»N+1 IF   E( I I    IS   ZERO   WITH   T(I,1)   OR    r(I-l,3)   NON-ZERO. 

IN   THIS   CASE,   THE   SYMMETRIC   MATRIX   IS   NOT   SIMILAR 
TU   THE   ORIGINAL   MATRIX,    AND   THE   EI3ENVECTORS 
CANNOT    BE   FOUND   BY   THIS   PROGRAM. 

CUESTIONS   ANO   COMMENTS   SHOULD   BE   DIRECTED   TO   b.    S.   GARBOW, 
APPLIED   MATHEMATICS   DIVISION,    ARGON^E   NATIONAL   LABORATORY 

IERR   =   0 
Ed)   =    1.0 
IF   (N   .EQ.   1)   GC   TO   1001 

O 

o 

c 

c 

DO   100   I   =   2,   N 
IF   CEd)   .NE.   Ü.G)   GO  TO   80 
IF   (Td.l)    .NE.   0.0   .OR.   T( 1-1,3)    .NE.   0.0)   30   TO   1000 
Ed)   =   1.0 
GO TO  ;oo 

80 Ed)   =   Ed-1)   *   Ed )   /   T( 1-1,3) 
100   CONTINUE 

00   i20   J   =   1,   M 

DO   120   I   =   2,   N 
Z(I,J)   ■   Z(I,J)   •   E(!) 

120   CONTINUE 

GO  TO   1001 

O 
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c 
c 
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c 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

••••«••••«   SET    ERP.CR   —   EIGENVECTORS  CANNOT   Be 
FOUND   HY   THIS   PROGRAM ••• 

IERR  =   2   •   N   ♦   I 
RETURN 
««•••««A«« LAST CARD OF BAKVEC «•••#••••• 

END 
SUBROUTINE   FCURT t U AT A, NN,N CI M, IS IGN, I FORM, WORK) 

THE   CQGLEY-TUI EY   FAST    FOURIER   TRANSFORM    IN   US* SI    -iiSIC   FORTRAN 

TRANSFORM!Jl,J2.fif )   =    SUM(DAT A( 11,12,»,,)•«!••(( 12-1)•(J2-1)) 
• W2«»( ( I2-1)»(J2-1 ))»,,,). 

WHERE   II   AND   Jl   RJN   FROM   I   TO   NN(1)   AND   W1=EXP(I SI3N«2»PI = 
SQRT(-1)/NN(1)),    ETC.      THERE    IS   NO   LIMIT   ON   THE   DIMENSIONALITY 
{NUfRER   GF   SUBSCRIPTS)    OF   THE   DATA   ARRAY.      IF   AN   INVERSE 
TRANSFORM   (ISIGN=+1)    IS   PERFORMED   UPON   AN   ARRAY   OF    TRANSFORMtU 
IIS1GN=-1)    DATA,    THE   ORIGINAL    DATA   WILL   REAPPEAR. 
MULTIPLIED   BY   NN(i)«NNI2)•,,,      THE   ARRAY   UF    I^PUT   DATA   MUST   HE 
IN   COMPLEX   FORMAT.      HOrfEVER,    IF   ALL    IMAGINARY   PARTS   ARE   ZEWÜ    (I.E. 
THE   DATA   ARE   DISGUISED   REAL)   RUNNING   TI^E    IS   : UT   UP    TU   FORTY   PER- 
CENT.       (FOR   FASTEST   TRANSFORM   OF   REAL   DATA,   NMd)    SHOULD   RE   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   (»ATA   ARRAY   MAY   BE   ANY   INTEGER.       THE 
PRCGRAM   RUNS   FASTdR   ON   COMPDSITE   INTEGERS   THAN   ON   PRIMES,   AND   IS 
PARTICULARLY   FAST   ON   NUMBERS   RICH   IM   FACTORS   OF    TWO. 

TIMING IS IN FACT GIVEM BY THE FOLLOWING 
TOTAL NUMBER UF POINTS (REAL OR COMPLEX) 
IS, NTOT=NN(1)»NN{2)•... DECOMPOSE NTDT 
SUCH   AS   2«»K2   •   3»»K3   •   5*»K5   •   ...      LET 

FORMULA.      LET   NTUT   BE   TH, 
IN    THE   DATA   ARRAY,   THAT 
INTO   ITS   PRIME   FACTORS, 
SUM2   BE    THE    SUM   OF   ALL 

THE FACTORS OF TWO IN NTOT, THAT IS, SUM2 = 2«rK2. 
THE SUM OF ALL OTHER FACTORS OF NTOT, THAT IS, 
THE TIMt TAKEN BY A MULTIDIMENSIONAL TRANSFORM 
IS T = TO + NT0T«(T1+T2»SUM2+T3»SUMF ) . ON THE 
POINT ADD TIME = SIX MICROSECONDS), T = 3000 ♦ 
175»SUMF)    MICROSECCNDS   ON   CDMPLcX   DATA. 

LET   SUMF   BE 
SUM"    =   3»K3»5»K5*.. 
ON    THESE   NTOT   DATA 
CDC   3300   (FLOATING 
NTOT» (bOO^O^SUMZ* 

IMPLEMENTATION OF TFE DEFINITION BY 
PROPORTIONAL TO NT OT »( NM( 1 ) + NN ( 2 )♦ . 
THE SAVINGS CFFERLC BY THIS PROGRAM 
SIGNAL   ARRAY   •VOOO   IN   LENGTH   WILL   BE 

SUMMATION   WILL   RUN   IN   A   TIME 
..).      FOR   HISHLY   COMPOSITE   NTOT 
CAM   BE   DRAMATi:.      A   ONE-DIMEN- 
TRANSFORMED    IN   ^000»(bOO+ 

40«(2+2+2*2+2)+175»(5+5+5))   =   1^.5   SECONDS   VERSUS   ABOUT   4000« 
4000*175   =   28Ü0   SECONDS   FOR   THE   STRAIGHTFORWARD   TE:HNIüUE. 

THE   FAST   FOURIER   TRANSFORM   PLACES   THREE   RESTRICTIONS   UPON   THE 
DATA, 
1. THE   NUMBER   OF    INPUT   DATA   AND   THE   NUMBER   UF    TRANSFORM   VALUES 
^UST   BE   THE   SAME. 
2. BOTH   THE   INPUT   DATA   AND   THE   TRANSFORM   VALUES   MUST   REPRESENT 
EOUISPACfcC   POINTS    IN   THEIR   RESPECTIVE   DOMAINS   UF    TIME   AND 
FREQUENCY.      CALLING   THESE   STAGINGS   DEL TA T   AND   DELTAF,   IT   MUST   BE 
TRUE  THAT   DELI AF = 2«P 1/( NN( I) «DELTAT ) .      DF   :OU^SE,   DELTAT   NEED   NOT 
BE   THE   SAME   FOR   EVERY    DIMENSION. 
3. CONCEfTUALLY    AT   LEAST,    TFE    INPUT   DATA   AND   THE   TRANSFORM   OUTPUT 
REPRESENT   SINGLE   CYCLES   OF   PERIODIC   FUNSTIONS. 

THE   CALLING   SEQUENCE    IS-- 
CALL   FOURTICATA,NN,NCIM,IS IGN, I FORM,WORK) 

DATA   IS   THt 
OF   THE   DATA 

AKRAY   USED   TO   FDLD   THE   <EAL   AND   1MA3INARY   PARTS 
ON   INPUT   AND   THE   TRANSFORM   VALUES   ON   OUTPUT.       IT 
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c IS   A   HULTICIMENSIONAL   FLOATING   POINT   AIUAY,    WITH   THE   RbAL   AND 
c IMAGINARY   PARTS   0^   A   DATUM   STORED   IMMEDIATELY   ADJACENT   IN   STORAGE 
c (SUCH   AS   FORTRAN   ly/   PLACES   THE^).      VJ3RM4L   FO^TR^N   ORDERING   IS 
c EXPECTED,   THE   FIRST   SUBSCRIPT   CHANGING   FASTEST.      THE   DIMENSIONS 
c ARE   GIVEN   IN   THE   INTEGER   ARRAY   NN,    3F   LENGTH   \OIM.      ISI3N   IS   -I 
c TO   INDICATE   A   FORWARD   TRANSFORM   (EXPONENTIAL   SIGN   IS   -)    AND   +1 
c FOR  AN   INVERSE   TRANSFD^M   (SIGN    IS   ♦).      IFO^M   IS  +1   IF    THE   DATA   ARE 
c COMPLEX,   U    IF   THE   DATA   ARE   REAL.      IF    IT   IS   0,   THE    IMAGINARY 
c PARTS   OF   THE   DATA   MUS      BE   SET   TO   ZERO.      AS   EXPLAINED  ABOVE,   THE 
c TRANSFORM   VALUES   ARE   ALWAYS   COMPLEX   AND   ARE    STORED    IN   ARRAY   DATA. 
c WORK   IS   AN   ARKAY   JSED   FDR   WORKING   STORAGE.      IT    IS   FLOATING   POINT 
c REAL,   ONE   DIMENSIONAL   OF  LENGTH   EQUU   TD   TWICE   THE   LARGEST  ARRAY 
c DIMENSION   NMI»   THAT    IS   NOT   A   POWER   OF   TWO.      IF   ALL   NNM)    ARE 
c POWERS   OF   TWO,    IT    IS   NOT   NEEDED   AND   MAY   BE   REPLACED   BY   ZERO   IN   THL 

c CALLING   SEQUENCE.      THJ5,    F0<   A   ONE-DIMENSIONAL   ARRi^Y,   NN (i )    ODD, 
c WORK   OCCUPIES   AS   MANY   STORAGE   LOCATIONS   AS   DATA.       IF    SUPPLIED, 
c WORK   MUST    MCT    HE   THE   SAME   ARRAY   AS   DATA.      ALL   SUBSCRIPTS   OF    ALL 
c 
c 
c 

ARRAYS    BEGIN   AT   ONE. 

EXAMPLE    1.      THREE-DIMENSIONAL    FORWARD   FOURIER    TRANSFORM   OF   A 
c COMPLEX   AHRAY   DIMENSIONED   32   BY   25   BY   13   IN   F3RTRAN   IV. 
c DIMENSION   DATA(32,25,I3),WORK( 5C),N1N( 3) 
c COMPLEX   DATA 
c DATA  NN/32,25,13/ 
c 00   I   1=1,32 
c DO   1   J=l,25 
c DO   I   K=l,13 
C     1 DATAd, J,K) = COMPLbX   VALUE 
c 
c 
c 

CALL   FOURTICAT A,NN,3,-1,1,WDRK ) 

EXAMPLE   2.      0NE-DIMENSI3NAL   FORWARD   TRMSFORM   OF   A   REAL   ARRAY   OF 
c LENGTH   64   IN   FORTKAN   II, 
c DIMENSION   CATA(2,64) 
c 00   2   1=1,64 
c CATAd, I) = REAL   PART 
C     2      OAT/.(t,I)=0. 
c 
c 
c 

CALL   FOURT (CAT A,64,1,-1,0,0) 

THERE   ARt   NO   ERROR  MESSAGES   OR   ERRO^   HALTS   IN   THIS   PROGRAM.      THE 
c PROGRAM   RETURNS    IMMEDIATELY    IF   NDIM   OR   ANY   NN( I )    IS   LESS   THAN   ONE. 
c 
c PROGRAM   BY   NORMAN   BRENNER   FROM   THE   BASIC   PROGRAM   BY   CHARLES 
c RADERf      JUNE   1967.      THE   IDEA   FOR   THE   DIGIT  REVERSAL   WAS 
c 
c 
c 

SUGGESTED   BY   .^ALPH   ALTER. 

THIS   IS   THE   FASTEST   AND  MOST   VERSATILE   VERSION   OF   THE   FFT   KNOWN 
c TO  THE   AUTHOR.      A   PROGRAM   CALLED  F0UR2   IS   AVAILABLE   THAT   ALSO 
c PERFORMS   THE   FAST   FOURIER   TRANSFORM   AND   IS   WRITTEN   IN   US£ SI   BASIC 

c 
c 
c 
c 
c 
r 

o 

FORTRAN.      IT    IS   ABOUT   ONE   THIRD   AS   LONG  AND   RESTRICTS   THE 
DIMENSIONS   OF   THE   INPUT   ARRAY   (WHICH  MUST  BE   COMPLEX)    TO   BE   POWERS 
OF   TWO.      ANOTHER   PROGRAM,    CALLED   F0UR1,    IS   ONE   TENTH   AS   LONG   AND 
RUNS   TWO  THIRDS   AS   FAST   ON   A   ONE-DIMENSIONAL   COMPLEX   ARRAY   WHOSE 
LENGTH   IS   A   POWER   OF   TWO. 

REFERENCE- 
IEEE   AUDIO   TRANSACTinNS   (JUNE 196V),    SPECIAL   ISSUE   ON   THE   FFT. 

DIMENSION   DATA(1),NN(1),IFACT(32),WÜRK(1) 
DATA  TWOP 1/6.2831853071796/, RTHLF/C.70710678118655/ 
IF(NDIM-1)920,1,1 
NTCT=2 
DO   2   I0IM=1,NDIM 
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2 
C 
C 
C 

C 
c 
c 
5 

10 

11 
12 

20 

30 

31 
32 

40 

50 

51 

50 
C 
c 
r. 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
70 

IF(NN(ID1M) )920,920f2 
NlT0T=NT0T«NN( IDIM) 

HAIN  LCCP   FOR   EACH   DIMENSION 

OU   910    IDIM=1,NDIM 
N--NN(iniM) 
NP2=NP1»N 
IF(N-l)92ü,900,5 

IS   N   A   POWER   UF   TWO   AND   IF   NOT,    WHAT   ARE    ITS   FACTORS 

H=N 
NTWC=NP1 
IF«1 
IDIV«2 
IQUOT=M/ICIV 
IREM=M-ICIV»IgUOT 
IF(IQUÜT-IDIV)50, Utll 
IF(IREM)20f12,20 
NTWO=NTWO+NTWU 
IFACT( IF)=ICIV 
IF=IF+1 
M=IQUOT 
GO  TO   10 
I01V=3 
IN0N2=1F 
IOUOT=M/IDIV 
IREM=M-ID1V«IQU0T 
IF( ICJOT-ICIV)oO,31,31 
IF(IRtM)<>0,32,40 
IFACT( IF)=IDIV 
IF=IF+1 
K=ICUOT 
GO   TO   30 
IDIV=IDW*2 
GO  TO   30 
IN0N2=IF 
IF(IKtM)6ü,51,60 
NTWO=NTWO+NTWÜ 
GO   TO   70 
IFACT(1F)=M 

SEPARATE   FOUR   CASES— 
1. COMPLEX   TRANSI-ORM   OR   REAL   TRANSFORM   FOR   THE   4TH,   9TH,':TC. 

CIMENSIÜNS. 
2. REAL TRANSrÜRM FOR 

TRANSFORM HALF THE 
JUGATE   S/MMETRY. 

3. REAL   TRANSFORM   FDR  THE   1ST  DIMENSION, 
SET   THE   IMAfilNARif   PARTS   TO   ZERO. 

4. REAL   TRANSFORM   FDR   THE   1ST  OmENSION,   N   EVEN.      METHOD- 
TRANSFORM   A   COMPLEX   ARRAY   OF   LENGTH   N/2   WHOSE   REAL   PARTS 
ARE   THE   EVEN  NUMBERED  REAL   VALUES  AND   WHLbE   IMAGINARY   PARTS 
ARE   THE   ODD  NUMBERED   REAL   VALUES.      SEPARATE   AND   SUPPLY 
THE   SECOND  HALF   Bi   CONJUGATE   SYMMETRY. 

THE   2ND  OR   3RD   DIMENSION. 
DATA,    SUPPLYING   THE   OTHER 

METHOD— 
HALF    BY   CON- 

N   ODD.      METHOD — 

ICASE=1 
IFMIN=1 
I1RNG=NP1 
IF(IOIM-4)71,100,100 

l I 
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71 
72 

73 

7^ 

80 
C 
c 
c 
c 
100 
110 

120 

125 
130 
140 
145 

150 

C 
C 
c 
200 

210 

220 

230 

240 

IF( IF0RM)72,72,10U 
ICASe=2 
IlRNG=NP0»ll^PREV/2) 
IF(IDIM-l)73,73il0ü 
ICASE=3 
IlRNG=NPi 
IF(NTW0-NPl)lü0,100,74 
ICASE=4 
IFMIN=2 
NTWC=NTWü/2 
N=N/2 
NP2=NP2/2 
MQT=NTQT/2 
1 = 1 
DO  80   J=lfNTCT 
OATA(J»»CATAI1) 
i=l+2 

SHUFFLE   DATA   HY   BIT   RE\/EKSAL,    SINCE   M=2»*K.      AS   THE 
CAN  BE   DOTE   RY   SIMPLE    INTFRCFANGE,   NO   WORKING   ARRAY 

IF(NTW0-NP2)200f110, 110 
NP2HF=NPZ/2 
J«l 
DO   150    I2=1,NP2,NP1 
IF(J-miZO,130,130 
IiMAX«I2*NPl-2 
DO   125   11=1'',UMAX,2 
DU   12i>    13=11,NT0T,NP2 
J3=J+I3-I2 
TeMPR=nATA(13) 
TEMPI = üATA( 13+1) 
DATA( I3) = DATA( J3) 
CATA(I3*1) = DATA( J3 + 1) 
DATA(J3)=TEMPR 
DATA!J3+1)=TEMPI 
H=NP2HF 
IF«J-M)160,15n,145 
J = J-M 
f=H/2 
iF(M-NPl)150,140, 140 
J=J*M 
GO   TO   300 

SHUFFLE   DATA   BY   DIGIT    REVERSAL   FUR   GENERAL   N 

NW0RK=2»N 
DO  270   11=1,NP1,2 
DO  270   I3=I1,:!T0T,NP2 
J^I3 
DO   260    I=1,NWURK,: 
IF(1CAS£-3)210,220,210 
WORKd ) = DATA(J) 
WORK(I+l)=DATA(J+i) 
GO  TO  230 
WORKd ) = CATA( J) 
WORKn+l)=0. 
•FP2=NP2 
IF=IFMIN 
IFP1=IFP2/IFACT( IF) 
J-^JMFPl 
IF(J-I3-IFP2)260,250,250 
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270 
C 
C 
c 
c 
c 
c 
300 
305 

310 
320 

330 

H 

250        J=J-IFP2 
IFP2=in,l 
IF=IF+1 
IF(1FP2-NP1)260,260,24 0 

260        CÜNTINUC 
I2yAX= I3 + NP2-NP1 
1 = 1 
CO   270    12=1:1, I2MAX,rgPl 
DATA( 12 )=W0f(K( I 1 
0ATA(I2 + 1)=WCHK( 1 + 1) 

1=1+2 

MAIN   LOOP   FLR   FACTORS   3F   TWO.      PERFJRM   FOURIER    TRANSFORMS   OF 
LENGTH   FOUR,   rtlTH   ONE   OF  LENGTH   TWO    !F   DEEDED.       THE    TwIDOLE   FACTOR 
H*EXPl ISIÜN»2»PI»S0RT<-l)*M/(A»MMAXn.      CHECK   FÜR   W = : SI3N»SQRT (-1) 
AND  REPEAT   FOR   W»w»(1+1SIGN»SQRT{-I))/S3RT(2). 

IF(NTWC-NP1)600,600, 30 5 
NP1TW=N^1+NP1 
IPAR=NT^Ü/NP1 
IF(lPAR-2)350,330,220 
IPAR=[ PAR/4 
GO   TO   310 
CO  340    11=1, URNG, 2 
DO  340   Kl-IliNTOTiNPlTd 
K2=K1+NP1 
TfcMPR=UATA(K2) 
TEMPI=ÜATA(K2.'»-1> 
0ATA(K2)=CATA(K:/-TEMPR 
DATA(K: + 1 ) = CAT A(K1*1»-TEMPI 
DATA(K1 ) = ÜATA(K1 )+TEMPR 

340        DAT A( Kl ♦! )« DAT A(Kl+l) ♦TEMPI 
350 MMAX-NPl 
360 IF<>«MAX-MWC/2)370,600, 60G 
370        LMAX»MAXO(NPlTHfMMAX/2J 

DO   570   L=NPl,LMAX,NPir«l 
M=L 
IF(MMAX-NP1)420,420,38 0 

380        THETA=-TWOPHFLÜAT(L)/FLOATf ^»MMAX) 
IF(ISIGN)400v390,390 

390        THETA=-THETA 
^00        WR=COS(THET A) 

WI=SlN{THfcTA) 
410        W^.RsWR^WR-W I*W I 

W21=2.•WR'WI 
W3R=W2R»WR-W2I«W I 
W3I=W2R«WI+W2l«WR 

420        CO  530   11=1,I1RNG,2 
KMIN=Il + IPAR»ft 
IF(MMAX-NP1)430,430,440 

430        KMIN=I1 
440        KDIF=IPAR«MMAX 
450        KSTEP=4*KDIF 

IF IKSTEP-NTWC)460,460,5 30 
460        DO  520   K1=KKIN,NTGT,KSTEP 

K2 = KUKCIF 
K3=K2+KUIF 
K^=K3*KLIF 
IF (MMAX-NP1)470,470,480 

470        U1R=ÜAT A(K1 )*üATA{K2) 
Ul I = 0ATA(K1*1)*DATA(KL + 1) 
U2R=DAT A(K3)*CAT A(K4) 
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^90 

500 

510 

520 

530 

540 
550 

560 

570 

C 
C 
c 
c 
c 
c 
600 

U2I=nATA(K3+l)♦DATA(KA*1) 
U3R=DATA(Kl)-nATA(K2) 
U3I=0ATA(K1+1)-DATA(K2*I) 
IF(ISIGN)471,472i472 
lKR=DATA;K3 + l)-ÜArA(K4-H) 
U4I = DATA(K4)-DATA(K3) 
GO   TO   510 
U'+R=üaT A(KA + 1)-0AT A(K3*1 ) 
U<hI=0ATA(K3)-L;AT A(KA ) 
GO   TO   510 
T2fl=W2R«DATA(K2)-w2I«DATA(K2+l) 
T2l=W2R«CATA<K2 + l)*W2I»ÜATA(K2) 
T3R = WK»CATA|K3)-WI»CATA(I<3 + 1) 
T3I=WR»DATA(K3 + 1)<-WI«DATA(K3) 
"KR = W3K«ÜATA(K.M-K3I»DATA(K^-»-1 ) 
T^ I=W3R«CAT A(K4 + 1)*W3I»DATA{ KA) 
UlR=ÜATA(K1I+T2R 
Ü1I=DATA{K1+1)+T2I 
U2R = T3iUTtft 
02 1=131+1^1 
U3R=UATA(K1)-T2R 
U3I=DATA{K1+1)-T2I 
IF( 1SIGN)^90,300,300 
O^R=T3I-TtI 
U^I=T4R-T3R 
GO   TO   510 
U4R=T4I-T31 
0'+I=T3R-T^R 
DATA{K1)=U1R+U2R 
DATA(KU1)=U1I+U2I 
DATA(K2)=U3R+U4R 
DATA(K?+1)=U3I+U4I 
DATA(K3)=U1R-02K 
0ATA(K3+1)=U1I-U2I 
DATA(K^)=Ü3K-U4R 
DATA(K4+1)=U3I-ÜAI 
KOIF=KSTfcP 
KMIN=4»(KMIN-I1)*I1 
GO   TO   450 
CONTINUE 
^=M*LMAX 
IF(M-MMAX)540,540,570 
IF( ISIGN)550,360,360 
TEHPR=WR 
UR=(WR+WI)*RTHLF 
WI=(WI-TEMPR)«RTHLF 
GO   TO   410 
TEMPR=WR 
Vi«= (WR-W1 )»RTHLF 
Wl=(TtMPR+Wl )»RTHLF 
GO   TO   410 
CONTINUE 
IPAR=3-IPAR 
MMAX=MMAX+MMAX 
GO   TO   360 

HAIN   LOOP   FOR   FACTORS   HOI   EQUAL   TO   TWO.      APPLY   THE   TWIDDLE   FACTOR 

W=EX.MISIGN«2«PI»SQRT(-1)»UI-1)»(J2-J1)/(IFP1MFP2M ,   THEN 
PERFORM   A   FOURIER   TRANSFORM   OF   LENGTH   IFACT(IF),   MAKING   UGE   OF 
CONJUGATE   SYMMETRIES. 

IF(NTW0-NP2)60 5,700,700 
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't 

o 

605 

610 

615 

620 
625 

630 

635 
6^0 

:45 
650 

655 

659 
660 

665 

o 670 

IFP1=MWÜ 
IF=IN0N2 
NPlHF=NPl/2 
IFP2=IFACT(IF)»IrPl 
Jlf IN=NP1+1 
IF(J1MIN-IFP1)615,615, 640 
DU   635   J1=J1M1N, IfPl,r4Pl 
THETA=-TWÜPI»FLÜAT(J1-1)/FL3AT{IFP2) 
1F(ISIGN)625,620,S20 
THETA=-THETA 
WSTPR=CUS(THE1 A) 
WSTPI=SIN(THETA) 
WR=WSTPR 
Wl=*lSTPI 
Ji:MIN=Jl+lFPl 
.j,?MAX=Jl*IFP2-IFPl 
DO   635   J2=J2M1N, J2NIAX, IFPl 
IlMAX=J2+IlRNo-2 
DO   630    I1=J2, UMAX,2 
DO  630   J3»IltNT0T,IFP2 
TEMP«=ÜATA( J3) 
0ATA( J3) = DATA( J3)»WR-DATA( J3 + 1 )»W1 
DATA( J3 + n = TEMPR»W I+DAT A( J 3* 1 )»WR 
TEMPR=WR 
WR=WR»Wi>TPR-Wl »WSTPI 
WI=TEMPR»WSTP1+UI«WSTPR 
THETA=-TWÜPI/FLOAT( IFACTC IF) ) 
IF( ISIGN)650,o45f645 
THETA=-THETA 
rtSTPR=CQS(THET A) 
WSTPI = SIN(THE1 A) 
J2RNG=IFP1«(1+IFACT(IF)/£) 
DO 695 I1=1,I1RNG,2 
DO  695    I3=IlfNTOT,NP2 
J2MAX=I3+J2RNG-IFP1 
DO  690   J2=I3fJ2MAX,IFPl 
J1MAX=J2+IFP1-NP1 
DO  680   J1=J2,J1MAX,NP1 
J3MAX^J1+NP2-IFP2 
DO  680   J3=JltJ3MAX,IFP2 
JMIN=J3-J2+I3 
JMAX=JMIN+IFP2-IFP1 
I=1+(J3-I3)/NP1HF 
IF(J2-I3)655i655t665 
SUHR=0. 
SUMI = 0. 
DO  b*>0   J«JMINf JMAX, IFPl 
SUMR=SUMR + DATAU) 
SUH1=SUMI+0*TA(J+l) 
MORKI I )--SUMR 
WDRK(I*l)=SUMI 
GO   TO  680 
IC0NJ=1*(lFP2-2«J24l3+J3)/NPlhF 
J= JMAX 
SUMR=DATA( J) 
SUMI=DATA(J+l) 
CLDSR=0. 
OLOSI-O. 
J=J-IFP1 
TEMPR=SUMR 
TEMPI = SUMI 
SUMRsTWÜWR^SUMR-OLDSR+DATAi J ) 
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675 

680 

685 

686 

690 

695 

C 
c 
c 
c 
700 
701 

702 
703 

710 

720 

SÜMI = TWOWK«SUMI-0LCSI+DATA( J4l) 
0LDSR=TEMPR 
CLDSI^TEMPI 
J=J-IFP1 
IF( J-JMIN)675,675,^''0 
TEMPR=WR»SUM«-OLDSR + DAT A( J ) 
TEMPI«WI»SUMI 
wnRK( 1 )=TtMPH-TEMP I 
MQRK(ICnNJ)=TcMPR+TCM?I 
ThMPR=WR*SUMI-OLDS I + CAT A( J+l ) 
TtMPI = Wl»SUMR 
W0RK( I-HJ^TEMPR+TcMPI 
WüRK(ICONJ+l)=TEMPR-TtMPI 
CONTINUE 
IF IJ2-I3)6rt5,o85,6«ö 
WR = WST PK 
wi=wsrPi 
GO   TO   o90 
TEKPR^KJR 
HR.WR*WSTPR-WI»WSTPI 
WI=TEMPR«WSTP1+WI»WSTPR 
TW0WR=WR + W« 
I» I 
I2MAX^ I3 + NP2-NP1 
ÜÜ   69i    IZ=I3,i2MAX,NPl 
DATAtI2)»W0RKII) 
DAT A( .2 + 1 )=WCr<KI 1 + 1) 
1 = 1*2 
IF=IF+1 
IFP1=IFPZ 
IF(IFPI-NP2)610,700,700 

u 

COMPLcTt   A   REAL   TRANbFDRW 
JUGATE   SYMMETRIES. 

H   THE   1ST   DIMENSION,   N   EVEN,   BY   CON- 

GO   TO   (900,800,900,701),ICASE 
NHALF=N 
N=N+N 
THETA=-TWCPI/FL0AT (N) 
IF(IS1&N)703,702,702 
THETÄ=-THETA 
WSTPR=CQS(THET A) 
WSTPI = SIN(THET A) 
WR=WSTPR 
WI=WSTPI 
IMIN=3 
JMIN«2«NHALF-1 
GO   TO   725 
J=JMIN 
DO   720    I=IMIN,NT0T,NP2 
SUMR={ÜATA( I)+CATA(J))/2. 
SUMI=(DATA(I + l)*0ATA(J*in/2. 
0IFR=(ÜATA{ I )-0ATA( J) )/2. 
DIFJ    (UATAd*,. )-DATA| J-H) )/2. 
TEMPR=WR»SUMI+WI»DIFR 
TFMP1=WI«SUMI-WR»DIFR 
DAI A( I ) = SUMR+T£MPR 
0ATA(I+1) = DI':I*TEMPI 
DATA( JUSUMK-T EMPR 
DATA(J+1)=-DIFI*T£MPI 
J=J+NP2 
I HIN«I MIN42 
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t ■ 

1 

v ) 

o 

iil 

725 
730 
731 
735 

Tt5 

750 

755 

760 

765 

770 

775 

780 

C 
c 
c 
c 
800 
805 

810 
820 
830 

8<V0 
850 

860 
C 
c 
c 

JHIN=JMIN-2 
TEMPR=WR 
WR = WR»»<STPR-WI»HSrPI 
WI=TEMPR»WSTPI+WI»WSTPR 
IF{I MIN-JMIN)710, 730,740 
IF(IS1GN)731,740,740 
DO  735    I=IMIIV,NT0T,NP2 
DATA( I vn = -0ATA( I*ll 
NP2 = NP;j + NP2 
NTCT=NTCT + NT0T 
J=NTQT+1 
IMAX=N70T/2il 
IMIN=IMAX-2«NhALF 
I = IMIN 
GO  TO   755 
0ATA(J)=DATA( I ) 
OATACJ-H) = -DATA( 1*1) 
1 = 1+2 
J=J-2 
IFn-IMAX)750,760, 760 
DATA(J) = i:ATA( IMIN)-CATA( IM lv|4l) 
OATAlJ*l)=ü. 
IF(I-J)770,780,780 
DATA! J) = DATA( I I 
DATA(J*1)^CATA( 1+1) 
1=1-2 
J=J-2 
IF(I-IMIN)775,775,765 
DATA« J) = CATA( IM1N)*CATA( IM 1^*1) 
DATA(J*1)=0. 
IMAX=IMIN 
GO   TO   745 
ÜATA(l) = CATAtl)*DATA(2) 
DATA(2)=0. 
GO   TO  900 

COMPLETE   A   REAL   TRANSFORM 
CONJUGATE   SYMMETRIES. 

IF(I1RNG-NP1)805,900,900 
DO   860   I3=l,NTOT,NP2 
I2MAX=I3+NP2-NP1 
DO  860   12=13,I2MAX,NP1 
IMIN=I2*IIRNG 
II:AX-I2<NPl-2 
JMAX=2»I3*NP1-IMIN 
IFII2-I3/Ö20,820,810 
JMAX=JMÄXtNP2 
IF(I01M-2*d50,850, 830 
J=JMAX*NPO 
DO  840    I=I^IN, IMAX,2 
DATA(I) = 0A1 A(J) 
DATA« I+1) = -DATA( J + U 
J=J-2 
J=JMAX 
DO   860   I=IMIN,:MAXfNP0 
DATA« F ) = 0ATA(J) 
&ATA(I*1) = -0ATA( J+l) 
J=J-NP0 

END   CF   LOCP  CN   EACF   CIMCNSIDN 

FDR   TFE   2^0   'JR   3RD   DIMENSION  BY 

3 
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HIP 

900 

910 
920 

C 
C. 
C 

C 
C. 
c 

NP0=NP1 
NP1=NP2 
NPRfcV=N 
RLTU«N 
END 
SUBROUTINt   AIRYIA|B,X) 

RUUTINL   TC   CALCULATE   AIRY    FUNCTION   AT   X 

01 KENS ICN   ATAb(67),eTÄB(67),ADTABI 67 ) »BDTAB(67),AA(11) 
DATA   PI/3.1415926535/,    IW/O/ 

SET   UP   TAYLOR   TABLES 

IF(lW.Nh.O)   GOTO   30 
IW=1 
ATAB(67)=2.15ö5999525E-6 
ADTAB(67)=-5,ül9 319A42E-6 
BT AB(34)=0.6l^926o27A 
BDTAB(34)=0.4^82883574 
XTAB=0. 
DO   10    1=34,66 
CALL   T AYLIJR(B,BD,XTAB, 0.1,BTAB( I),BDTAB( I)) 

TAYLURJET 4B( 1I+1),BDTAB1 H 1 ), XTAB+0.1, 0.1, b,BÜ) 
TAYLÜR(B,B0,-XTAB,-0.1,BTAB(68-I )tBDTÄB(b8-I)) 
TAYLCR(ET AB(07-1), BOT AB(67-I),-XTAB-0.1,-0.1,B,Bü) 
XTAB*0.2 

10 

20 
C 
c • • • 
C 

30 

u 

C 
L • • • 
C 

40 

50 

CALL 
CALL 
CALL 
XT AB 
CCNTINUE 
DO   20   1=2,67 
CALL   T AYLCR(A,AD,XTAB,-0.1,ATAB(69-I),A0TAB(69-I )) 
CALL   TAYLOR ( AT A8( 6 3-1), ADT AB ( 6 8-1 ), XTAB-0.1 ,-0.1 ,A , AO ) 
XTAB=XTA6-0.2 
CONTINUE 

1 AYLOR   SERIES   EXPANSION! 

CONTINUE 
IF(A8Sm .GT.ü.6) GOTO 40 
J=5.»X 
XTAB=FL0ATU)/5. 
H=X-XTAB 
CALL   TAYLOR(A,AD,XTAB, H,ATAP(34*J),ADTABI34+J)) 
CALL   T AYL0R(B,B0,XTAB, H,BTAB(34*J ), BDTAB ( 34+J ) ) 
GCTC   70 

O 

ASYPPTOT'C   SOLUTION 

CONTINUE 
RTMDX=SQRT(ABS(X)» 
XI=RTMDX*«3/1.5 
FACT0R=l./(I2.»xn 
AA(1I=1,/SQRT(PI»KTMDX) 
R = 6. 
DO   50   1=1,10 
AA(I + 1) = (R-I.)*(R-5.)»FA(:T0R»AAI I )/R 
R=R*6. 
CONTINUE 
IF(X.LT.O.)   GCTO     60 
P=AA(1)*AA(3)*AA(5)*AA( 7}*AA(9)*AA( 11) 
C=AA(2)*AA(4>*AA(6)+AA(8)*AA(10) 
SCALE=EXP(XI) 
A=(P-Q)/(2.«SCALE) 
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c 
c • • • 
c 

B=(P+Q)«SCALE 
GOTO  70 

60   CONTINUE 
P=AA<1)-AA(3)*AA( 5 )-AA( 7 )+AA I 9 )-AA ( 111 
G=AA(2)-AA(4)>AA(o)-AA( 8)*AA(10) 
S=SIN(XI*Pl/<r.) 
C=C0S(XI+PI/A. ) 
A=P*S-Q»C 
B=P»OQ«S 

70   CONTINUE 
RETURN 
END 
SUBROUTINE   TAYLOR(Yli Dl,X, H, Y,D) 

SUBROUTINE   TO   CALCULATE   Y(X + H)   FROM   Y(X)   BY   SERIr.S   EXPANSION 

DIMENSION   TOR( 11) 

IFIH.NE.O.)   GOTO   10 
Y1=Y 
D1 = D 
GOTO  30 

10   CONTINUE 
T0R(1)=Y 
T0R(2»=H«C 
SQUARE=H*H 
T0R(3) = .5«SQUARE«X»T0R 
Y1=TOR*TOR(2)+TOR(3) 
Dl=TOR(2)*2.«TOR(3) 
DO   20   N=^fll 
TOR(N)=SCUARE«(X«TOR(^-2)*H»TOR(^-3))/l(N-l)»(N-2)) 
Y1=Y1*T0R(N) 
01=D1+(N-1)»T0R(N) 

2 0   CONTINUE 
D1 = D1/H 

30   CONTINUE 
RETURN 
END 
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