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ABSTRACT

The objective of the effort documented herein was to provide computer
programming support for Space Surveillance system analysis. The two pri-
mary tasks of the effort were to complete the modification of the RADC
Trajectory Program and to modify various radar cross-section and other
computer programs so that they could be accessed from the interactive
system for the RADC Radar Simulator. The documentation is organized

as follows:

Volume I, Part 1, Book 1 - Project Summary and Computer Program

Documentation (Chapters I-III of Volume I, Part 1)

Volume I, Part 1, Book 2 - Computer Program Documentation

(Chapter IV)

Volume I, Part 1, Book 3 - Computer Program Documentation
"(Chapters V-VI and Appendices A-E)

Volume I, Part 2 - RADC Trajectory Program - Numerical/
Analytical Data

Volume II - Generalized Data Entry and Plot Program

Volume III - Radar Signature and Radar Scattering Principles

Investigation Software
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EVALUATION

The objective of this effort is to provide RADC systems engineers with
the software commonly required for systems studies and the necessary software
for plotting the data. The RADC trajectory program was modified to handle
multiple targets and multiple radar sites. This program is required to
perform coverage analyses for radar surveillance systems and has been used
in support of SEEK SAIL, COBRA TALON and COBRA DANE. The cross section
programs are used to determine the cross sections of targets that a radar
system would be required to detect.

Since the RADC computer facility does not have a means of plotting
data, most of the computer data generated was of limited value and extremely
time consuming to use. Vol II documents a procedure for punching cards in
ASCII format and reading data onto an HP cassette for subsequent plotting
with an HP 9820 calculator system. This capability has proven extremely
useful.

Vol III documents some Radar Signature and Radar Scattering computer
programs. A three dimensional plot program contained in this volume has
been incorporated into the Interactive Radar Simulator for plotting three
dimensional antenna patterns and imaged wideband cross section data. These
programs can serve as a starting point in the Tactical Target Identification
Program.

b C Cloary,~

JOHN C. CLEARY
Project Engineer
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[. Introduction

A. Purpose and Scope

This document is Volume I, Part 1 of the technical report and computer
program documentation for the Space Surveillance Software Support Contract,
F-30602-75-C-0167, and is submitted in fulfillment of items A002 and A003
of the contract data requirements list. The work represented herein has
been performed by Information Sciences Company (ISC) of Planning Research

Corporation (PRC).

Contained herein are a summary of the work done on the project in
the modification of the RADC Trajectory Program and others and the

documentation for all computer programs modified.

B Document Organization

Volume I, Part 1 is organized as follows:

Chapter II is, basically, the project summary. Appropriate exhibits

are interleaved with the text material.

Chapters III and IV contain descriptions of the trajectory computer
programs and radar cross-section computer programs, respectively.
Included are source listings, sample test cases, and sample output from
the test cases.

Chapter V contains descriptions of several auxiliary programs
developed during the project, while chapter VI gives a list of references.

Appendices A through E contain analyses relating to the trajectory
programs and descriptions of several small radar simulation-type programs.

Volume I, Part | is subdivided into 3 Books, Book 1 containing
Chapters I-III, Book 2 containing Chapter IV, and Book 3 containing
Chapters V-VI and Appendices A-E.
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Tt Space Surveillance Software Support

Project Surnmary

A Project Overview

The essential purpose of the Space Surveillance Software Support
project was to provide computer programming support to aid Space
Surveillance system analysis. This support took the form of modifying
numerous, existing trajectory and radar-cross section programs and
implementing them on the Honeywell 635 and 6180 computers at RADC.
These programs were written in FORTRAN Y and placed in the appropriate
time-sharing CARDIN format so that they could be accessible from the

interactive system for the RADC Radar Simulator.

The work on the project was divided into two major task areas.
One of these tasks was to bring the modification of the RADC Trajectory
Program to a completion; the initial modification of the program was
performed under Contract F30602-72-C-0136. This second modification
included the capability of processing multiple radar sites and multiple
targets in the program so that various radar parameters could be determined.
The trajectory program can now accommodate up to 20 different radar sites

and up to 20 targets.

The second task consisted of the modification and implementation of
a number of trajectory, target model, and radar cross-section programs.
There were 12 programs, altogether, involved in the task, and they were
made executable via the remote batch system (CARDIN) of the RADC Honey-
well computers. The 12 programs were the: Cobra Talon Trajectory
Program, Nodal Crossing Prediction Program, Orbit Prediction Program,
Cone Program, Cone-Cylinder Program, Frustum Program, Frustum-
Cylinder Program, Hemisphere-Cylinder Program, Radar Scatter from
Missile Program, Dihedral Corner Reflector Program, Cylinder Program,

and Cylinder~Flare Programn.

B. Program Development

The required modifications to the various computer programs and their

1I-1




implementation on the Honeywell computing system were carried out in
a certain manner. The procedure followed with respect to the two major

tasks of the project will be described in the following paragraphs.

i Modification of the RADC Trajectory Program

It was realized initially that the plotting capability had to be
restored to the RADC Trajectory Program in order to make full use of it.
The XYNECTICS plotter, by which plots of radar data were produced for
the version of the program as modified under the original contract, was no
longer available. However, the Hewlett-Packard 9820A calculator/plotter,
with the capacity to read data cards was available. What was done was to
write a short program to read the plot file created by the trajectory program
and to punch out the file data onto cards for plotting on the HP9820A. This
short program served as the basis of another plot program which could read
the plot file created by the multiple site/multiple target version of the

trajectory program and which was used quite often.

After checking that the first modified version of the trajectory
program executed correctly, a detailed flow-chart of the major processing
within the program was drawn up. This flow-chart was to serve as a
basic reference for making further modifications to the program. It was
thought that the modification involving multiple radar sites would be easier
(less complicated) to include first in pref:rence to that involving the multiple
targets, and this is what was done. The multiple site addition was thoroughly
tested using the results produced from prior, valid computer runs. The
additional capability of printing out a message to the effect that an object
was not detected by a radar site, when this was the case, was also
incorporated. Next, the multiple target (or trajectory) capability was
implemented. Basically, this involved putting an outer loop around the
processing of the program; the multiple site modification had been made to
process a single target only. Again, the multiple target addition to the

program was carefully checked using previous, good computer runs.

After check-out of the multiple target/multiple site modification,

other capabilities were added to the program. An atmospheric model for
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simulating atmospheric effects on missiles was included and tested. This
model was essentially the one that was in the original, unmodified version

of the program. The generation of circular orbit trajectories with the
program was tested, and the option to select either inertial velocity or
burnout velocity was added. Finally, inclusion of radar parameter difference

computations for multiple sites and trajectories was worked on.

24 Modification of Other Programs

The discussion here generally refers to all programs modified
except the RADC Trajectory Program. These programs consisted of
3 trajectory-type programs and 9 target model or radar cross-section
programs. The basic procedure which was followed in modifying these

programs and implementing them on the Honeywell system is given below.

The existing source deck for a program was loaded on a disc
file, compiled, and compilation errors were eliminated. Routines common
to several programs were removed from the programs and processed
separately, An attempt was then made to execute the error-free object
form (also on a disc file) of the program using a given input test case.

The results were compared against results obtained from previous, reliable
runs of the program. If the results compared favorably, then the program
inputs were converted to NAMELIST format, where it had not already been
done so, in order to facilitate the use of the CARDIN system for program
execution. When the results did not check out, a search was made for
program and/or load errors, and after being found and corrected, then the
input conversion to NAMELIST was made. The NAMELIST conversion

was also tested through computer runs. The last thing that was done to a
program was to produce plots of its computations as a final output and
check-out. In most cases this meant adding a subrouiine to the program to
place the required data on a file so that it could be punched onto cards later.
In addition, it should be mentioned that each program was executed in the
CARDIN system by means of their respective job streams which had been

placed on file.




C. Program Usage

This is a general discussion indicating how to use the programs which

have been implemented under this contract. The reader should refer to other

chapters of this volume for more detail,

1. RADC Trajectory Program

After the user selects the appropriate missile, radar, etc.
input parameters, he must decide what input options to exercise. Basically,
these options will be determined by what type of run he desires and what
output he wants. Incidentally, in choosing values for the missile parameters
(initial velocity, re-entry angle, etc.), the reader is referred to the appendices,
Part 2 of this volume, section II. E, and other documents which may have
been produced on the subject. By selecting appropriate values for the main
processing switch, NSWTCH, and the plotting options, IPLOTI1 or IPLOT2,
the user can, for the most part, control the flow of a program execution
and the output from it for immediate and/or later use. NSWTCH = 0 will
cause the computation of trajectory parameters only, the printout of them,
and the storage on a file of those needed for determining radar parameters.
No radar computations will be made when NSWTCH = 0. By setting NSWTCH
= 1, the program will produce trajectory data, storing appropriate parameters
on a file as for NSWTCH = 0, and will calculate radar parameters (range,
azimuth, etc.) for each of the input radar sites. NSWTCH = 2 will cause the
generation of radar data, only, from trajectory data placed on file when
NSWTCH = 0 or 1. By setting either plot option, IPLOTI1 or IPLOT2,
equal to . TRUE., the user can have radar data placed on a plot file for later
access in i)roducing plots. For this purpose, cards would be punched out
from the file through the use of a short auxiliary program (lst program of
Chapter V), and they would be plotted on the HP9820A by means of the

Generalized Data Entry and Plot Program.,

2. Other Tra jectory Programs and Target Model Programs

Most of these programs do not have any input options so that
their use is relatively straight-forward. The possible exceptions are the

Cobra Talon Trajectory Program which requires the setting of such switches
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as those for selecting the nominal trajectory and inertial velocity and the
Orbit Prediction Program which has a switch for putting data on a plot file.
The basic procedure in running any one of the programs would be to choose
desired values for the input parameters, enter them in the appropriate job
stream file, and execute the job stream via CARDIN and the Honeywell 6180
computer. A plot file is created automatically when a target model (cross-
section) program is executed. If one desires the file to be punched onto
cards, the BPUNCH subsystem of CARDIN can be utilized as each file

is written in BCD format. For the Cobra Talon and Orbit Prediction
Programs, if it is desired to punch out their plot files, the appropriate

auxiliary punch programs would be employed.
D. Conclusions

There are several accomplishments of this project which have resulted

from the work performed:

The RADC Trajectory Program has been made into a more efficient
tool for the performance of radar system analysis. It can now process up
to 20 different radar sites and up to 20 targets (or trajectories) and
determine radar coverage parameters. Data from multiple trajectories
can be permanently stored on a file and used many times over for computing
radar parameters. This would result in considerable saving of computer
time as the trajectory generation is by far the most time -consuming
process in the program. Plots of radar data can now be made on the HP
9820A calculator/plotter. Refer to Figure II-1 for an example of such a plot.
Also, the RADC Trajectory Program has been implemented on the
Honeywell 6180 CARDIN subsystem, so that it is executable by means of the

interactive system for the RADC Radar Simulator.

The target model programs have been checked out on the Honeywell 635
and 6180 computers and made accessible through the remote batch CARDIN
subsystem. The capability of storing data for plotting was also added to
these programs. The Cobra Talon Trajectory Program had several corrections
made to it while it was being implemented on the CARDIN system. It also
was given the added capability to generate circular orbits. In addition, the

Orbit Prediction Program (as well as the Cobra Talon Program) was
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provided the capacity for obtaining plots of its results, and both it and the

Nodal Crossing Prediction Program were made executable via CARDIN.

In the course of modifying and implementing the many programs
involved in this project, several computer runs were attempted in which
a spaceborne radar system was simulated. A plot from one of the runs,
showing the decrease in range of a missile as it approaches impact at

the radar, is illustrated in Figure II-2.

Several observations concerning the RADC Trajectory Program can
be made; some of them may also apply to the Cobra Talon Trajectory
Program. Most of the major trajectory and radar computations in the
program are currently performed in double precision floating point.

It might be worthwhile to perform an experiment on the program with

the computations changed to single precision. If the experiment is
successful, the benefit would be a significant reduction in both computer
processing time and required memory. In the modified program, the trajectory
data stored on file was in single precision; radar computations made with
this data showed no noticeable difference from those made with double
precision data. The basic integration time for trajectory interations was
set at 0.01 min. In the original program this time changed according to
certain conditions, e.g., altitude of missile below a certain level. Results
from the modified program were compared, in several instances, against
corresponding results from the original program for which the integration

time varied and no significant difference was discovered.

E. Trajectory Computer Programs

The trajectory computer programs deserve special attention here
because they are the most important and widely used of the programs worked
on for this project. This section could be considered as an introduction
to their detailed description in chapter III and the analyses of Appendices A
through E and Volume I, Part 2. Most of the following paragraphs have
been excerpted from the '""Cobra Talon Study Computer Programs"
document (see References). Updates have been inserted in the text where

appropriate.
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A missile trajectory computer program developed at RADC* had been

modified to zero-in on a specific impact point. This is accomplished
by utilizing the position and velocity vectors at the actual impact
point as new initial conditions. Then the actual impact point is
moved to the desired impact point and run backwards to burnout, which
is time zero. Thus, a new set of initial burnout conditions is
obtained for the third trajectory which zeros in on the desired impact
point. This is of particular interest for reentry radars. Additional
trajectories can be run which are perturbed from the nominal trajectory
(i.e., the third trajectory); the radar differences from the nominal
trajectory (3rd) are then printed out. This option is obtained by
setting the FORTRAN variable KZ=0 in the Cobra Talon Program and = F

in the RADC Trajectory Program.

In a study which OCSA was required to perform, the launch point
and missile capability were known. Therefore, the above computer
program was modified** so that the launch point was not changed. The
impact point was allowed to stay where the missile capability put it.
This means that the first trajectory was made the nominal trajectory.
The second and third trajectories were skipped and additional trajec-
tories were perturbed from the first trajectory. This option is obtained

by setting KZ=1 in the Cobra Talon Program and = T in the RADC version.

The original program*** was such that every time initial burnout
conditions were changed, the computer program was changed. This computer
program was changed to accept input data without changing the computer
* See Reference 4, Page VI-2

* See Reference 3, Page VI-2
***  See Reference 4, Page VI-2
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program every time. This allows the time-sharing system to be used

for production runs. The computer program was also modified to print-
out all the input conditions for future reference.

To determine the radar coverage parameters a separate version of
the trajectory computer program was utilized which prints the missile
trajectory and radar coverage data every tenth of a trajectory minute.
In addition, the radar slant range is printed out in nautical miles.
For the case where differences are calculated, a second version of the
computer programs prints out data for every trajectory minute. Also,
the differences in radar slant range from the nominal trajectory are
printed in feet. The original computer program was modified to calcul-
ate the total angular separation in the radar beam from the nominal
trajectory.

The outputs of the computer program can be used to determine the
radar systems information needed to fill in Table II-1 .

To simulate missile trajectories, burnout velocities referenced to
the earth's surface are required; therefore, set the FORTRAN variable
INERTL = 0. If satellite orbits are to be simulated, inertial veloc-
ities must be used; therefore, set INERTL = 1. This causes the earth's
rotation (W) to be subtracted from }; , the total longitude angle
velocity component of the vehicle which is in subroutine ICERBM(P)
as the FORTRAN variable XD(3). When a simulated trajectory is required
for a specified inclination (INC) angle, the missile heading angle

BETA measured clockwise from north has to be calculated. Figure II-3
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INIT | MIN. | MAX FINAL [ MAX TOT MAX |MAX | MAX | TOT
LAUMNCH DET | DET DET DET EL AZ RANGE]| EL A7 0BS.
AZ RANGE| RANGE| RANGE| RANGE | ANGLE | ANGLE | RATE | RATE| RATE| TIME
* FR NM/ | DEG/| DEG/
TRUE KO.|] HM NM N N DEG DEG SEC  I'SEC I SEC ] MIN
100
120
170
199
200
230

EXPLANATORY NOTES:

1. Unless otherwise specified, the numbers in parenthesis list time (min.
after burnout) at which value would be observed.

2. The total Az Angle is the az angle required by radar to observe missile
from horizon to horizon (0.5° el. angle). The numbers in parenthesis in-
dicate initial and final detection azimuths (true North) from radar site.
3. The Total Observation Time is the time target would be within radar
field-of-view. In parenthesis are cited initial and final observation
times.

TABLE -11-1. Radar Systems Information. Chart
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Section III. B. documents the PRC version of the RADC Trajectory

Program. PRC's effort was directed towards making the program run
more efficiently on HIS 6180 and making the program relatively easy to
use for the user. This version of the program can handle multiple
trajctories for multiple radar sites. To save computer run time the
trajectories of interest can be stored on disc and/or magnetic tape.
Then coverage parameters for the radar sites of interest can be handled.
Since the trajectory simulation requires the greatest amount of computer
time this is more efficient and allows other radar sites which may come
into consideration at a later date to be easily included.

Appendix A discusses the ejection velocity geometry used for multiple
trajectories. Other appendices discuss procedures for determining burn-
out velocity input parameters for the missile case. The inertial velocity

for orbital cases is determined from*

M
VI = -a: (circular orbit)
34
VI = Ml 2 a (elliptical orbit)
2-
all-e)
where ) = -
| +e web
€? = true anomaly = angular position along orbit referenced
to perigee
A = 5.0675004 x 1019 £¢3/min?
* See '"Radar Handbook' by Skolnik ;
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|

1.407639 x 1016 £¢3/sec?

2

=

2.0925640 x 107 ft (earth's equatorial radius)

orbit eccentricity ( e = 0 for circular orbit)
a = semi-major axis

r = distance from earth's center to satellite/missile position
Section III. C. documents the Cobra Talon version of the RADC

Trajectory Program. This version has the capability of handling multiple

targets ejected from the nominal trajectory for a single radar site.
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III. Description of Trajectory Computer Programs

A, Introduction

This section provides a description for four (4) simulation-type
computer programs which have been written in FORTRAN Y to execute
under the Honeywell 6180 GCOS operating system. These programs,
basically, generate trajectories for missiles and satellites and determine

radar coverage parameters and are the following:

Ie RADC Trajectory Program

2 Cobra Talon Trajectory Program

3e Nodal Crossing Prediction Program
4 Orbit Prediction Program

Program 1 is a second modification of the general perturbation pro-
gram of George A. Ellis, the initial modification of which was done under
Contract F30602-72-C-0136. Program 2 is essentially the version of
Mr. Ellis' program which was used in conjunction with the Cobra Talon
radar study by John C. Cleary and Leonard C. Gratch. Refer to sections
III. B and III. C for documentation and further references on these programs.
Programs 3 and 4 were developed under the direction of Mr. Cleary for
predicting the path of an earth-orbiting satellite and determining radar
look-angles for it. Sections III. D and III. E document these programs and
mention a reference for them. All the programs have been put in the
appropriate time-sharing CARDIN format by PRC/ISC so that they are

executable by means of the RADC Interactive Radar Simulator.
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B. RADC Trajectory Program

B e Y e ey

[ Introduction

This computer program is a second modification of the general
perturbation program (PROGRAM TRAJ) of George A. Ellis, previously
modified under Contract F30602-72-C-0136. The previous modification re-
tained much of the mathematics and basic processing methodology of the
Ellis program but differed primarily in its input/output capabilities and
increased modularity. More input flexibility and capacity for generating
trajectory data (relative to a radar site) for use with an off-line plotter
were major characteristics cf the first modified version. This second re-
finement of the program brought the modification of the RADC Trajectory
Program to completion. The capacity for accommodating multiple DSSR
sites and multiple targets has been added to the program, while still main-
taining the capabilities of the first modification.

The basic function of the program is to generate the trajectory
of a ballistic missile or an earth-orbiting satellite. It predicts the position,
velocity, and acceleration of the vehicle and can compute radar parameters
(range, azimuth, elevation, etc.) relative to a number of radar sites. The
user has the option of producing just trajectory data and no radar data, or
both trajectory and radar data, or just radar data from trajectory data stored
during a previous run. The reader is referred to a number of documents
describing prior versions of the program. Several of these are: '"Missile/
Satellite Trajectory Program' April 1974, a user's guide by R. Conti, PRC;
"Simulation Program for Three Degrees of Freedom Trajectories'’,
Technical Memorandum No. EMA-TM-66-5, Sept. 1966, by George A. Ellis,
ct al; ""Cobra Talon Study Computer Programs'', Technical Memorandum
RADC/OC-TM-71-4, May 1971, by John C. Cleary and Leonard C. Gratch.

Also, refer to the analytical description in Volume I, Part 2 of this report.

’

2o Computer Program Operating Environment

a. Computer
Honeywell 6180.




T A

f.

trajectories.

Source Language

FORTRAN Y under GCOS.

Memory Requirement

40K words.

Typical Processing Time Required

0. 12 hours (432 seconds)

Peripheral Equipment Requirement

One disc file (file code: 08)
Three disc or tape files (file codes: 09, 10, 11)

Non-system Subroutines Required

ATMOSP Atmospheric model.

BALCOF Ballistic coefficient subroutine.

CONVER Conversion to radar coordinates.

EQTNX Computation of acceleration com-
ponents.

ICERBM Computation of geocentric
spherical components.

INITAL Initialization subroutine.

INTRAJ Input trajectory and radar data
stored on files for computations.

INPUT Input subroutine,

OUTPUT Output subroutine.

RKG 4th Order Runge-Kutta -Gill.

Program Limitations

The program can accommodate no more than 20 perturbed

The maximum number of trajectories which can be gen-

erated will vary with the selection of the nominal trajectory. When the

nominal trajectory for the trajectory perturbations is the first trajectory,
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the first trajectory and up to 20 perturbed trajectories can be generated,
for a total of 21. When the nominal trajectory is the third trajectory,

there will be generated the first, backward, and third trajectories, and up

to 20 perturbed trajectories, for a total of 23,

The program can accommodate no more than 20 different
radar sites.

For the radar parameter difference calculations, no

more than 10 different trajectories, 10 different radar sites, and 5 dif-

ferent sightings of a trajectory by a site are allowed,
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3 Inputs

The following two sets of inputs (INPUT] and INPUT2) are for

the program controls.
NAMELIST INPUT 1

Symbol Name Units
NTRAJ None
™ Min.
NSWTCH

0

1

2
NAMELIST INPUT 2
Symbol Name Units
IOUTI

il

III-5

Description

Total number of trajectories simu-
lated. If KZ = T, the actual number
of trajectories simulated will be
NTRAJ-2. NTRAJ cannot exceed

23«

Maximum time allowed for any
trajectory from start to finish.

Main processing switch for the
program.

Produce trajectory data only.
The data for each trajectory
generated will be placed on a file
for later access.

Produce both trajectory and radar
data. The trajectory data will be
placed on a file.

Produce radar data only.

Description
Printout option No. 1.

Print out the 13 trajectory para=-
meters from the radius of the
missile (or satellite) trajectory

to the acceleration in longitude

for each time point of each tra=-
jectory. The time points are
spaced by OUTINC, and each
trajectory is considered relative to
a geocentric coordinate system.



Symbol Name

IPLOTI1

IPLOTZ2

IOUTZ2

KAT

Units

Description

Print out the 7 trajectory para-
meters from the radius to atmos-
pheric density for each time point
of each trajectory generated.

Plotting option 1.

Produce a plot file of the 8 radar
parameters from slant range to
inertial phi for each time point
each detected trajectory. This
plot file consists of data produced
from all input radar sites.

Do not produce this plot file.
Plotting option 2.

Produce a plot file of the 13 radar,
parameters (calculated for each
site) from slant range to heading
angle for each time point of each
detected trajectory.

Do not produce this plot file.
Printout option 2.

Print out the 13 radar parameters
from slant range to heading angle
for each time point of each detected
trajectory. The radar parameters
of each trajectory are computed
relative to the input radar site
coordinates.

Print out the 8 radar parameters
from slant range to the inertial
phi angle for each time point of
each detected trajectory.

Atmospheric model option.
Use the atmospheric model. Atmos-

pheric effects will be considered
in the generation of the trajectories.



Symbol Name Units Description

F Do not use the atmospheric model.
KZ Nominal trajectory selection switch.
it Select the lst trajectory as the

nominal trajectory for the tra-
jectory perturbations.

F Select the 3rd trajectory as the
nominal trajectory.
SPHERE Spherical earth model option.
i Use the spherical model of the
earth.
¥ Do not use the spherical model.
IOUT3 Prin‘out option for radar para-
meter differences.
T Print out the radar parameter
differences.
F Do not print out the differences.
OUTINC Min. Increment between time points
: for printout.
INERTL Inertial velocity option.
T The initial missile velocity input

is the inertial velocity.

F The initial velocity is the burnout
velocity.

! Note: The spherical model of the earth is the only one currently present

' in the program, so that the value of SPHERE has no effect on a
program run. Also, IPLOT! and IPLOTZ2 cannot be simultaneously
true. Only one can be true and the other false, or both can be
false.
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The following set of inputs are for the initial state vector of the
interceptor and the subsatellite parameters.

NAMELIST INPUT3

Symbol Name Unit Description
GAM Deg. Re-entry angle of the missile with

respect to the vertical.

BETA Deg. Heading angle of missile w.r.t.
relative north.

vO Ft./Sec. Velocity of the missile relative
to burnout at epoch or inertial
velocity of the missile.

HX Ft. Height of missile at burnout or
initialization of trajectory.

THE Deg. Geocentric latitude at burnout,
+ north and - south of equator.

GLAM Deg. Geocentric longitude at burnout,
east of Greenwich.

THES Deg. Geocentric latitude of the target
(subsatellite), + north and
- south of equator.

GLAMS Deg. Geocentric longitude, east of
Greenwich, of the target.

Note: The inputs GAM through GLAM above could also be interpreted as
parameters for an orbiting satellite, rather than a missile,

The following set of inputs describes the radar sites for which
computations are to be made. INPUT4 is not read if NSWTCH = 0.

NAMELIST INPUT4

Symbol Name Unit Description
NSITE None The number of radar sites to be

simulated. NSITE cannot
exceed 20,
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Symbol Name Unit Description

SLAT Deg. Geocentric latitudes of the radar
sites, + north and - south of
equator. SLAT is an array.

SLONG Deg. Geocentric longitudes of the 1
radar sites, west of Greenwich. i
SLONG is an array.

SALT Ft. Altitudes of the radar sites above
sea level. SALT is an array.

ELIM Deg. Maximum co-latitude of the ele-
: vation angle for which objects are
detected by all the radar sites.
If NTRAJ> 3, the velocity perturbations are input:

NAMELIST INPUT5

Symbol Name Unit Description
A Ft. /Sec. Out of trajectory plane perturbation,

+ ejected to the left of the nominal
trajectory. A is an array.

B Ft. /Sec. In plane perturbation, + ejected
backwards from nominal trajectory.
B is an array.

C Ft./Sec. In plane perturbation, + ejected
backwards from nominal trajectory.
C is an array.
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4. Output
The output from the RADC Trajectory Program is a variable

depending upon the selection of the program options. First, a printout of
the input parameters for the program run is produced, this printout and
the input parameters, themselves, varying according to the values of the
options. Then follows the printout of the results of the program execution.
The main processing switch for the program (NSWTCH) has a great deal
of control over the type of output coming from the program. If NSWTCH=0,
only trajectory data will be printed out. If NSWTCH=1, both trajectory
and radar data will be produced. And if NSWTCH=2, only radar data will
be outputted. The following lists indicate what printout is produced with
what option values.

When NSWTCH=0 or | and IOUT 1=, FALSE., the following
printout of trajectory parameters for every trajectory generated is pro-
duced:

Symbol Name Units Description
NTRJ None Number of trajectory. When

KZ=T, the second trajectory
will be numbered 4.

TIME1+(1/1I0)

#*OUTINC Min, Formula for the calculation
of a trajectory time point
for printout. The value
calculated (and printed out)
represents the time from
burn-out of the missile along
its trajectory or time from
the initiation of the satellite
orbit or missile path, if
that is appropriate.

OUTTRJ(1) Ft. Earth-centered radius of the
trajectory or the distance of
the missile or satellite from
the earth center at the time
point above.
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Symbol Name Units Description
OUTTRJ(2) Deg. Position in latitude of the

missile/satellite in its tra-
jectory at the above time

point.

OUTTRJI(3) Deg. Position in longitude of the
missile/satellite, east of
Greenwich.

OUTTRJ(4) Ft. Altitude above sea level of
the missile.

QUTTRJ(5) Ft. /Secy Inertial velocity of the
missile/satellite along its
trajectory.

OUTTRIJ(6) Ft.2/Slug Ballistic coefficient at the
time point.

OUTTRJ(7) Slug/Ft.3 Atmospheric density at the

trajectory time point for the
missile/satellite altitude.

The trajectory parameters corresponding to the next time point
to be printed out are stored in OUTTRJ(8) - OUTTRJ(14), and so on for
each time point to be printed. NTRJ is printed at the top of a page of
printout. The time point - OUTTRJ(7) are printed out on one line of a page,
next time point - OUTTRJ(14) on the next line, etc., up to 52 lines per page.
NTRJ will start the next page. Each successive time point printed out will
differ by OUTINC from the previous one. This may not hold true for the
very last time point as it may differ from the previous one by 0.01 min. or
more.

If IOUT1 = . TRUE. and NSWTCH=0 or 1, the following tra-

jectory parameters are printed out:

Symbol Name Units Description
NTRJ

TIME1+(I/IO)

*OUTINC

OUTTRJI(1) Described for IOUT1=

. FALSE.,




Symbol Name

OUTTRJ(2)
OUTTRI(3)
OUTTRJ(4)
OUTTRJ(5)
OUTTRJ(6)
OUTTRJ(7)
OUTTRJ(8)

OUTTRI(9)

OUTTRJ(10)

OUTTRJ(11)

OUTTRJI(12)

OUTTRJ(13)

Units

Ft./Sec.

Deg. /Sec.
Deg. /Sec.
Ft. /Sec.?

Deg. /Sec.?

Deg. /Sec. €

Description

Geocentric radial velocity
component of the missile/
satellite at the time point.

Geocentric latitude velocity
component of the missile/
satellite.

Geocentric longitude com-
ponent of velocity of the
missile/satellite.

Geocentric radial accel-
eration component of the
missile/satellite.

Geocentric latitude com-
ponent of acceleration of
the missile.

Geocentric longitude com-
ponent of acceleration of
the missile.

What was said above for the printout when IOUT1= . FALSE.
essentially holds for IOUTI1 = . TRUE. The difference is that storage

of the trajectory parameters is not the same.
corresponding to the next time point to be printed out are stored in
OUTTRJ(14)- OUTTRJ(26), and so on for each time point to be printed out.
The number and types of trajectories generated are basically
controlled by the input variables NTRAJ and KZ. If only one trajectory is
desired, NTRAJ would be set equal to one.
desired with the nominal trajectory as the first trajectory, NTRAJ would
be set >4 and KZ = ., TRUE. The trajectories on the printout would be
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numbered in the order 1, 4, 5, _ _, number 4 representing the first

perturbed trajectory. If perturbed trajectories are desired with the nom-
inal trajectory as the third trajectory, NTRAJ would be set> 4 and KZ =

. FALSE. In this case the trajectories would be numbered 1,2, 3, 4, T,
Trajectory 2 is the so called '"backwards'' trajectory, with time going in
descending order.

Now if NSWTCH =1 or 2, the following set of radar parameters
will be printed out for each radar site and each trajectory detected by the
sites. For NSWTCH=1, the radar data will follow the appropriate trajectory
data printout. For NSWTCH=2, there will be no trajectory data printout,
only radar data. There will be no radar data printout for the second tra-
jectory and if a trajectory is not visible to a radar site, a message to that
effect will be produced. For IOUT2 = .FALSE., the radar parameters

printed out are:

Symbo! Name Units Description

NTRJ None Trajectory number.

ISITE None Radar site number.

SCl1 Deg. Position in latitude of the
radar site.

SC2 Deg. Position in longitude of the
radar site,

TIME2+(I/1I01)

*OUTINC Min., Trajectory time point. See

description for IOUTI1 =
. FALSE. under trajectory
data output.

OUTRAD(1) N. M. Radar slant range to the
missile/satellite for the
time point.

OUTRAD(2) Ft. /Sec. Slant range rate for the
time point.
OUTRAD(3) Deg. Radar elevation angle for

the missile/satellite at the
time point.

OUTRAD(4) Deg. /Sec. Elevation angle rate.

III-13




e

Sxmbol Name Units Q_L"scriEti_qg

OUTRAD(5) Deg. Radar azimuth angle, mea-
sured clockwise from north,

OUTRAD(6) Deg. /Sec. Azimuth angle rate.

OUTRAD(7) €., T, Trajectory radius in earth
radii units.

OUTRAD(8) Deg. Inertial phi angle.

The radar parameters corresponding to the next tirme point to
be printed out are stored in OUTRAD(9)-OUTRAD(16), and so on for each
time point to be printed. NTRJ, ISITE, SC1, SC2 are printed at the top
of a page of printout. The time - OUTRAD(8) are printed out on one line
of a page, next time point - OUTRAD(16) on the next line, etc., up to 52
lines per page. NTRJ, ISITE, SCl, SC2 will start the next page. Each
successive time point printed out will differ by OUTINC from the previous
one, except that the difference between the first and second time points and
the next-to-last and last could be less than OUTINC.

What was said in the previous paragraph applies to one sighting
of the missile/satellite by a radar site. Each sighting of the missile/satel-
lite by a site will have a group of printouts similar to what is described
above. The first time printed out for a group represents the initial time
of sighting by the radar for the current sighting (or current period in which
the missile/satellite is in the radar coverage). The last time represents
the time at which the missile was last visible to the radar for the current
sighting. The printout of radar parameters, in this way, can reflect when
a missile moves in and out of the radar coverage.

When IOUT2 = . TRUE. ‘and NSWTCH=1 or 2, the following

radar parameters are printed out:

Symbol Name Units_ Description
NTRJ
ISITE ]
SCl
SC2
I1-14




Symbol Name Units Description

TIME2+(I/I0O1)

*OQUTINC Described under IOUT2 =
. FALSE.

OUTRAD(1)

OUTRAD(2)

OUTRAD(3)

OUTRAD(4)

OUTRAD(5)

OQUTRAD(6)

OUTRAD(7)

OUTRAD(8)

OUTRAD(9) Ft. /Sec. - Radar slant range accelera-~
tion of the missile/satellite.

OUTRAD(10) Deg. /Sec. 2 Radar elevation angle accel-
eration.

OUTRAD(11) Deg. [Sec. 2 Radar azimuth angle accel-
eration.

CUTRAD(12) Deg. Missile re-entry angle.

OUTRAD(13) Deg. Missile heading angle.

Essentially what was said for the printout for IOUT2 = . FALSE.
holds true for IOUT2 = . TRUE., except that the storage of data is different.
For example, time point - OUTRAD(13) is printed on one line, next time
point. ~ OUTRAD(26) printed on the next line, etc.

Radar Parameter Differences

The radar parameter difference calculations, as of this writing, have
not been fully implemented. The following discussion will describe the

output as it will be produced from the calculations.

If IOUT3 = . TRUE., the program will compute radar parameter
differences and print them out, after the last set of trajectory and/or radar
data printed out. The differences will be out-putted for each radar site and

for each perturbed trajectory when NTRAJ 2. 4 in a manner basically
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similar to the printout of the radar parameters discussed previously.
The differences represent the values obtained by subtracting the radar
parameters for the perturbed trajectories from the corresponding parameters

for the nominal trajectory (trajectory #1 or #3).

Radar data required for the computations must be stored on the plot
file and is identical to the data that is placed on the file for producing plots.
Normally, this data would be stored on the file as the result of the execution
of the parts of the program preceeding the parameter difference portion.
This data could also be stored from a prior execution of the program and
used in the difference computations. However, this latter procedure is
not recommended since all program inputs required by the computations
should be identical to the corresponding ones that were used when the plot
file was created., When IOUT3 = true, therefore, IPLOT1lor IPLOT2
should be set = true and NSWTCH = 1 or 2. It should be pointed out that
the input variable KZ will determine which trajectory will be the nominal
trajectory for the computations. With KZ = true, the nominal trajectory
would be the first trajectory; with KZ = false, it will be the third trajectory.
The following list defines the output parameters when IOUTZ2 = false.

Output Parameter Units Description

NTRJ None Trajectory number.
ISITE None Radar site number.

SCl1 Deg. Position in latitude of the

radar site.

SC2 Deg. Position in longitude of the
radar site.

Time Min. Time from burnout or from
initiation of the trajectory
of the target (or missile/
satellite). Each time printed
out will be a time at which both
the nominal trajectory and the
current perturbed trajectory
were detected by the current
site.

Slant Range N. M. Difference in radar slant
(nominal trajectory slant
range - perturbed trajectory
slant range) for time.




Output Parameter Units Description

Sl Range Rate Ft. /Sec. Difference in radar slant
range rate.

Elevation Deg. Difference in the radar
elevation look-angles to the
trajectories (nominal-
perturbed) or targets.

Elevation Rate Deg. /Sec. Difference in radar elevation
angle rate.

Azimuth Deg. Difference in radar azimuth
angle, measured clockwise
from north.

Azimuth Rate Deg. /Sec. Difference in radar azimuth
angle rate.

If IOUTZ = true, the following list of output parameters is produced.

Output Parameter Units Description

NTRJ Described in the previous list.
ISITE

SCl1

SC2

Time

Slant Range

S1 Range Rate
Elevation
Elevation Rate
Azimuth
Azimuth Rate

|
!

Sl Range Rate Dot Ft. /Sec. - Difference in radar slant range
acceleration.

Elevation Rate Dot Deg. /Sec. 4 Difference in radar elevation
angle acceleration.

Azimuth Rate Dot Deg. /Sec. ; Difference in radar azimuth
angle acceleration.

Angular Separation in Deg. Total angular separation in

Radar Beam the radar beam.
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Plot File

The previous paragraphs under Output have dealt with the printout

on listing paper from a program execution. The following paragraphs will

describe the plot file which can be created on disc or tape if the user
exercises the appropriate input options. By setting either IPLOTI or
IPLOTZ2 = ,TRUE. (when NSWTCH = 1, 2) data will be placed on the file

so that off-line plots of radar parameters (range, azimuth, elevation, etc.)
can be produced. The plots can be drawn, from data cards punched out

from the file, on the Hewlett-Packard 9820A calculator/plotter through the
use of the Generalized Data Entry and Plot Program., See Volume II for a
detailed description of this program. The Plot Program XYNETICS Plotter,
developed for the first modified version of the trajectory program, can handle
the case of one trajectory and one radar site, only. The format of the file
for each generated trajectory which is subject to a radar search and detected
by the radar is given below. Logical records nos., 1 through 7, ..., n contain
the data for one sighting of the trajectory (or target) by a radar site. They
will be repeated for each additional sighting by the site; they will also be
repeated for each sighting of the trajectory by each additional radar site, if
multiple sites are to be processed. Refer to Figure III-1 which illustrates
the layout of the file.

Logical Record No. 1

Symbol Name Units Description
TIME3 Min. Initial time of sighting missile
trajectory at the radar site.
IPLOT2 Plotting option 2.
T Plots for 13 different radar

trajectory parameters can be
produced. A total of 12 plots
can be drawn.

F Plots for 8 radar trajectory
parameters can be produced.
A total of 7 plots can be
drawn.

102 None Number of radar parameters
which can be plotted. I02=8
if IPLOT?2 if false, 13 for
IPLOT2 true.
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Radar Site 1, lst Sighting:

Logical record #1

Logical record #2

Logical record #3

Logical record #4

Logical record #5

Logical record fin

Figure III-1.

'TIME3, IPLOT2, 102, EOF l

NREC3, NREC4, NREC5, EOF10, SWTCH2 J

lOUTPLT

|

Y

—

NREC3, NREC4, NREC5, EOF10, SWTCH2 |
|

|

14

OUTPLT

—

i
|

* e A4
NREC3, NREC4, NREC5, EOF10, SWTCH2 |
(=true) (=true) 1

TIME7

Plot File Format for Each Trajectory. (1 of 2)
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Radar Site 1, 2nd Sighting:

Logical record #1

Logical record #2

Logical record #3

Logical record #n

Logical record #1

Radar Site 2, lst Sighting:

L a etar - ———

Logical record #1

Last record on file

l
-,

'TI;ME3, IPLOTZ, 102, EOF [

A"

fNRE93, NREC4, NRECS, EOFlo,AgwjrpH‘J
Y, e

! OUTPLT ]

VY
iNRECB, NREC4, NREC5, EOF10, SWTCH?2
(strue) (=true)

L
lTIME?:, IPLOT2, 102, EOF '

[TI.ME3, IPLOT2, I02, EOF
I

SRR S TR
TIME3, IPLOTZ2, 102, EOF
(=true)

Figure III-1. Plot File Format for Each Trajectory (2 of 2)
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Symbol Name

EOF

Units

De scription

Switch variable to denote the
end of data for the current
radar site and the current
trajectory.

There is no more data on the
file for the current site and
trajectory.

Radar data follows for the
current site and trajectory.

Note that the description of IPLOT2 above is somewhat different from that

given under Inputs. The description above is given mainly from the standpoint

of a plot program.

Logical Record No. 2, 4, 6, ---

Symbol Name

NREC3

NREC4

NRECS5

EOF10

SWTCH2

Units

None

None

None

I1I-21

Descrip_tion

Number of time points in the
radar trajectory data on the
following record.

Total number of time points
in the following record of
radar data and all previously
input records of data for the
current sighting of the
missile trajectory by the
radar.

Number of the following
record of radar data for the
current sighting.

Switch variable to signal the
end of the set of data for the
current missile sighting.

No more radar data follows
for the current sighting,

More data follows for the
current sighting.

Switch variable for plot
program to read last time
missile is visible to the

radar for the current sighting.

Read in this last time from the
file.

Do not read in this last time
from the file.




Logical record no. 3, 5, 7, ---

Symbol Name Units
OUTPLT

OUTPLT(1) N.M.
OUTPLT(2) Ft. /Sec.
OUTPLT(3) Deg.
OUTPLT(4) Deg/Sec.
OUTPLT(5) Deg.
OUTPLT(6) Deg/Sec.
OUTPLT(7) eru
OUTPLT(8) Deg.

record:

OUTPLT(9) Ft. /Sec. 2
OUTPLT(10) Deg. /Sec. >
OUTPLT(11) Deg. /Sec. 2
OUTPLT(12) Deg.
OUTPLT(13) Deg.

II1-22

for one sighting of the missile by the radar.

3 Note: In the current version of the program, NREC4 and NREC5 are
not used, and the last time of missile visibility to the radar is not written
on the plot file. This means SWTCH2 will always be false, and when EOF10
is true, logical record no. 2, 4, 6, --- will be the last record on the file
The very last record on the

, file will be logical record no. 1 with EOF true following data for the last

é trajectory and final sighting by the last radar site.

Description

Output array for outputting the
data on this record. There
are NREC3*I0O2 data words on
this record. The contents of
OUTPLT are:

Radar slant range for lst time-
point of this record.

Radar slant range rate for
Ist timepoint.

Radar elevation angle.
Radar elevation angle rate.
Radar azimuth angle.
Radar azimuth angle rate.
Trajectory radius in eru.

Trajectory inertial phi angle,

If IPLOT2 = ., TRUE. , the following parameters will also be on this logical

Slant range acceleration.
Elevation angle acceleration.
Azimuth angle acceleration.
Missile reentry angle.

Missile heading angle.




Note: If IPLOT?2 if false, there are only 8 different radar trajectory
parameters on this record for each time point; if IPLOT?2 is true there
will be 13, Each parameter will be repeated every I02+]1 word of OUTPLT;
e.g., OUTPLT (IO2+1) contains the slant range for the 2nd time point of the
record, OUTPLT (IO2+2) contains the range rate for the 2nd time point, etc.
Any pair of consecutive time points for any records containing radar
parameter data are separated by the same increment in time. That is, the
time increment between consecutive time points has been set at 0, 1 min.
for all radar data on the plot file.

If SWTCH2 is true (not currently allowed), the following record
will be written on the file. It will be the last record on the file for one
sighting of the missile by the radar site and is used mainly in the computation

of radar parameter differences.

Logical record no. n

Symbol Name Units Description
TIME?7 Min., Last time of sighting (or

detection) by the radar site
for the current missile
sighting.

5 Main Logic Flow

Figure III-2 is a flow chart of the main logic of the program.

It is basically a flow chart for the executive (main program) of the program.

6. Sample Job Stream

The sample job stream following Figure III-2 illustrates the
program setup for a 1 radar site and 8 trajectory run. The nominal trajectory
for the perturbations was chosen as the 1st trajectory. The job stream is
setup to place radar data on the plot file so that plots may be produced later
if so desired. In the job stream, file 09 stores trajectory data and file 10
stores the radar data to be plotted. The sample output and sample plots
included in this document were produced by executing this sample job
stream. The output and plots herein included are for the first 3 trajectories
only. Note that the second trajectory is labeled number 4. Also, the input

data of the job stream causes circular orbit trajectories to be generated.
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( Start )

Input Data

Set Trajectory
Counter

M=1

Perform
Initialization

No
AR
L

ia
CZrda ]
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Sct Counter for
Trajectory
|Generating Loop
K=1

Set Integration
Loop Counter
K9 =1

Compute
Trajectory
Position and
Velocity

I

Compute
Trajectory
Acceleration
Components

Figure III-2. Logic Flow Diagram for the RADC Trajectory Program (1 of 9)
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S

Update Time
T=T + To

Increment
Counter

K9 = K9 +1

No
Yes
{3
\2_/

Figure III-2.

Temporarily
Store Trajectory
Data for Output

rintout
Trajectory
Data When
Buffer is Ful

emporarily
Store Trajectory
Data for Radar
Comp.

Logic Flow Diagram for the
RADC Trajectory Program (2 of 9)
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Increment
Counter

K=K+1




No

(10
P

Printout
Remaining
Trajectory
Data

!\

b Output
Trajectory
Data onto Fil
A for Radar
v Comp.
o e 5(1%)
Yes
Increment
Output Trajectory
Trajectory Counter
Data onto a M=M+ 1
File for Rada
Comp.
IEM=2
nd KZ = true,
(9 ctM =4

Figure III-2.

Logic Flow Diagram for the
RADC Trajectory Program (3 of 9)
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M = 2 Trajectory

Perforrﬁ
Initialization

3 B

H
1]
—
-4

Set Counter
for Trajectory
Generating

(16 )
Loop K6 =1 v

Yes

®

No

Set Integration
Loop Counter

K8 =1

Compute

Trajectoryd No m
Position an ‘
Velocity v v

K 8

K8 + 1

' Yes
Printout

Compute Trajectory
Trajectory Data When
Acceleration Buffer is Ful
Components

(14
(12
. \>_/

Figure III-2. Logic Flow Diagram for the RADC
Trajectory Program (4 of 9)
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-

Computation of Radar Parameters

i
& NFAUAT

K6 = K6 + 1

Yes 19
&

Set Radar Site
Counter
Na a ISITE =1

Yes

] Perform
a m Initialization
\4_/ . 5

w Data from

File

ﬁ Read in
v a Trajectory 7

Printout
Remaining
Trajectory
Data

(187
\&_/

Figure III-2. Logic Flow Diagram for the RADC
Trajectory Program (5 of 9)
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(200
R

Set Data Record
Counter I =1

Output Data
onto File
When Buffer
is Full

6
Compute Radar w U \

Parameters for Increment Time

the Record ‘ T = T + Tinc

I=1I+1

No

(B

Temporarily Yes
Store Radar

/26
Data
\"_/ /23
\5_/

/21
\&_/

Figure III-2. Logic Flow Diagram for the RADC
Trajectory Program (6 of 9)
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Temporarily ISITE = ,
Store Radar ISITE -+ 1 ;
Data for |
Plotting ‘_,

Output Data

onto File No
When Buffer

is full

Yes

(B

/26
| N,

rintout
Radar Data

S

v

Output
Final Recor

onto Plot
File

(28
\7/

Figure III-2. Logic Flow Diagram for the RADC
Trajectory Program ( 7 of 9)
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|
1

(9

Set Trajectory
Counter

I=4

Radar Parameter Difference
Set Radar Site

Calculations
a Counter
X, o

Write ﬁ
Nominal MY
o

Trajectory

a Separate ime Sets
File Intersect ? _
. / 3
Input Times Yes

of Missile : -
Sightings by Determine Time

Radar Sites Set Intersection

(34
s (352
3

Figure III-2. Logic Flow Diagram for the RADC
Trajectory Program (8 of 9)
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o — 5

Intersections

Compute Radar
Parameter
Differences

rintout
Parameter
Differences

J=J+1

Set Appropriate
Counters

(13

Figure III-2. Logic Flow Diagram for the RADC
Trajectory Program (9 of 9)
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1283 INDENT : CLEARY,, CONTI 25121 1042AaNC, !

O NSRRI N CLEARY STHREFR
NS e NETTANe FORTRAY

ANS s QELRCT e OLEARY Z0MTSSATE
5A4%: SELECT : CLEARY Z0SHRG

A S SELECT s CLEARY /ZODUTPITE
7 e SELRCT e CLIARY /O INTRAIC
75% $SELECT s CLEARY /DATHNSC
778 ¢ SELFECT s CLEARY Z0FNTAXE
LAQ e BV ECIITE

AQAS e IMITS s, LMK, 5 | 27707

INAGeNTSCNZ,017, 1 0L
1198 $B3GFL 200, 570 51, CLEARY /DS TOHA
L1S§ Pk e 10,4/ 0, L, CLIEARY ZNSTOHR

1208 2 DATATAS

132 SIVPHTI NTRAJ=1N, THM=50, 1), ¥4§tTCH=1

1S €K

S

147 SINPIUT2 I00T1=F, 101 2=k, IOUTA=F,0iiTINC=00e1sH¥AT=Fs “7=1,

157 SPURIR=T, IPLOT1=T, IPLOT2=F, INF2TI,=T

S

17 STIRHTR CAM=90e D0, PHTA=%] « 424340, U)=2 e 556742104,

170 HY=€eMRADRNG, THE=A0e TR, RLAM=2424 4510, THES==40 4 Il 1, (LAY

1% SINPIITL4 NSITE=1,

1910 SLAT(1)=35,ID7, SLONEC1)=233+333D05 SALTCL)=0.

>0 STNRITS ACL)=L%0eADA, 51101, 2% 36 53300,
12 T} )=0e TN, S0 TN, 30 53ANM, = 533717, V16 AN, 3¢ 53N, =36 533)

OAL CCII=HePDNis MeINC 2%k 653337 3%k e(A1IA

D1AR e YN N
DO Mk ok kB )

Sample Job Stream for the RADC Trajectory Program
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RADC 635/645 BATCH JOB
SNUMB NUMBER DATE TIME
7/2/76 | 1330
PROGRAMMER TELEPHONE
Conti 339-1360
RADC ENGINEER TELEPHONE|SYMBOL
Cleary 3573 OCSA
TAPES ASSIGNED
REEL NO |wRITE| READ | DEN TITLE
None
=
P:’%':EHAE;;RLS ASSIGNED 30 nputer [ PunCH
(X DISC » OF uuxs&_Q_’[' ] DRUM#® OF LINKS
core size 40K ACTIVITIES 1
rrocessor TiMe 0, 10
ESTIMATED LINES OF
totaL run TiMe 0, 25 |PRINT 5.0
DECKS EXPECTED
NO. OF BINARY DECKS NO. OF COMDECKS
None
BMC TAPE [ loump [ Jcopy
FROM: TO: MODE NO.OF FILES)
[} eco
[ ] BINARY
SPECIAL OPERATOR INSTRUCTIONS
(Use reverse side If required)

R‘Dc FORM 0"’56 PREVIOUS EDITION WILL BE USED

APR 69

HIS 6000 Batch Submittal Form
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Source Listing of the RADC Trajectory Program
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E’!ssnt MISSILE/SA EBLITE TRAJECTORY Pnganan 00000019Q
& INPUT,OUTRV _2,MULTIPLE TRAJECTQRY VERSION 00000020
00000030
00000040
¢ THIS IS A GENERAL PERTUABATION PROGRAM THAT PREDICTS THE POSITION,00000050 |
¢ VELOCITYaAND AECELERATION OF A VEHICLE WHETHER )8 N EARTH 00000060 i
4 ORBITING SATELLITE OR BALLISTIc MISSILE,THE ronHUL:T:ou 8 BASgp 00000070
©  UPON THE NUMERYcaL INTEGRATION OF THE SPHERICAL PORM OF THE EARTH,.0000008¢
e YHE 1959 ARDC ATMOSPHEZRIc MODEL AND 0000009G
¢ THE EZaRTH WIND aRZ INclUDED. 00000109
00000119
4 THIS RQUTINE DRIVES THL PROGRAM. 00000129
¢ THE MAIN SUBROUTINE GROUPINGS CALLED ARE 00000130
& 1. FQINX = cOMPUTES AcCeLERATION COMPONENTS = o s 00000169
¢ 2, CONVER = cOMPUTES SENSOR PRRAMETERS 00000150
c 3, RKG - USING A 4TH QRpER RUNGE KUTTA=GILL, NUMgRIcALLY 00000167
¢ INTEGRATES THFE EQUATIONS OF MOTION 00000170
00000187
- ALL DATA ASSOCIATED WITH THE MATHEMATICAL HMODEL OF THE EARTH ARE 0000019¢
_ €  PROM MAKEMSON,B. » BAKERaB,L.M. . AND WESTRON,G,B, ANALYSIS AND 00000200
e STANDARDIZATION OF ASTROpYNAMIc cONSTANTS, 00000219
00000220
DOUBLE PRECISION X,XD,XDD,TO,TN 00000230
DOUBLE PRECISIOR TC,TI. XK.TX 00000247
*)ToHsXYZ,RSL,PZ,R, W 00000257
— = HOUBLE PREC-TSTON TN SON o 0000v262
DOURLE PRECISION P1,ZX,31,GEO 00000270
DOURLE PRECISION GpAM,BZTA,HdXsVO,THE,GLAM)SC1)SC2ypH)THES,GLp\MS 00000280
*)EsELIMsSLAT,SLONG.SALT 00000290
COMMON/E/E/ELIM/ELIM/TJ)/INOM,TI,JpJISIGHT,,TSTART,TEND 00000309
COMMON/MS/ GAMuBETA»HXsVO,THE,GLAM,SC14SC2,pH,THES,GLANS 00000319
COMMON/2S /ToH XYL RSLPH =~ - . , 00000320
*7A/RyW/JX/0X/TIME2/TINE2 00000337
COMNMNN/BS/ X(2Y, XD[3), Xpro(3) 0000035y
*7GECXX/GEQ, XK 000003792
*PSWSW/SWICHT SWTCK2/SW10/SWCH 1Q 00000380
*PSWISWU/SWTCH3,SWTCHY 0000039°
. *7SWSSW6/SWTCHS,SWTCHS . _ _ MR el gl & 00000400
*PSWT/SUTcHT/SYE/SWTcHB/SWS/SWIcHI/NSWTCH/NSWTCH 00000410
*PTIMES/TIMES 00000429
*F7TSIGHT/TIMESTI(10»10a5) ¢ TIMESF(1041045),NSIGHT(10,10) 00000429
*JOPTION/ICUT1,I0UT2,KZ2,ZPLOT1,IPLOT2,KAT,SFHERE,OUTINC,IOUT3 00000430
*70UTRJ/OUTTRI(5 . ),0UTRApD(57:0),0UTPLT(5000) 00000M4UT
e SINTRRI/IIN A R PED Y, : 00000450
COMFMON/GE/ZK,B1,pP1 00000480
COMUON/AX /TN, M 00000470
COMMON/INCUT/INCOUT,IOUTNOFF1,NOFF2,NOFF3,I0UT) 000004R)
*7TO/TO/IT2/1IT2,IT 00000497
COMMON/NR/NREC1,H#REC2,¥REC3, NRECU NRECS, NREC 00000520
$P/10,20 1,302 e i 0000051 ‘
COMMON/NR7/NREC7,NOFF4 ' 0000052¢
*?ISITE/ISITE/SITES/NSITE,SLAT(20)4SLONG(20),SALT(20) 00000530
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LOGICAL Iour1.10012§Kg&15§811,IPLOTZ.KAT.IPn!Rt 00000USH

_ *,TOUT3,SWTCH1,SWTCH2,8WgH oy BN 09000U55"
LOGICAL SWTCH3,SUTCHU4 V00QUSE"
LOGICAL SWTCHS5,SWTCH6 0000057

*)SWTCH?,SWTCHB,SOTCHI 0000058
00000607

(- INPUT DATA 00000610
S S O T T B TR, [ - DRSO e ). .~ -l /x| 0000062,

CALL INPUT 00000630
00000647

M=1 00000687
00000667

¢ SET INTEGRATION STEP SIZE AND NUMBER OF INTEGRATION STEPS 00000670
L e L WO EET e, ety |11 S, ] 0000068
260 T0=0,1D=-1 00000690
IT=10 00000747
TINC=TO*IT 00000705
IF(NSWTCH,EQ.29G0 TO 2359 00000707
00000710

€ INITIALIZATION < T e S s T L R i o 0000072%
0000073

CALL INITAL 00000740
G000075:

¢ INITIALIZE MISSILE/SATELLITE TRAJECTORY 00000760
00000770

— . CRLL ICEREM v - ; N st DALl oooou78C
EF(M«EQ.2)60 To 1 5 0000079y
CALL EQTNX 00000800

105 CaALL OUTPUT 00000817
IF(M.FQ.2)G0 TO 6 0N00L86"
CALL STORTR 00000865

o L e St e i =t SRR 4 R TR 0900-89
¢ MAIN PROCESSING LOOP FOR TRAJECTORY GENERATION 00000997
0000C917

20 bo 16 k=1,60 00000920
00000932

[ INTEGRATION LOOP 00000942
= B , Sl J000U959

DO 1 K9=1,IT 00000960
IF(T.GE,T¥="', D=5)G0 TO 2" 00000974
G000C989

(~ PERFORM RUNGE-KUTTA INTLGRATION 00000992
0900102

CALL RKG 00001010
00001030
c CCMPUTE ACCELFRATTON COMPONENTS 00001040
09001052
: CALL LQTNX 0201060
T=T4+TC J0N0106S
IF(T.GT,(Ti+1,0p=5),0%,¥("),6T,GEO)GO TO 21 3000107°

1 CONTINUE 6000108
IouT = IOUT 4 IT 0001090

I%
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880011UC

€ STORE TRAJECTORY DATA FAR OUTRUT T L 0011490 r
00001129
IF(IQUT.GE.INCQUY)CALL STORTY 00001130
00001140 g
¢ PRINT QUT TRAJBCTORY DAZA 00001180 ;
000011690 i
o IF(NBEC1,.GE NOPF{)CALL PRINTZ et e s g 000 01T
00001180
00001199
[ STORE TRAJECTORY DATA FOR RADAR COMPUTATIONS 00001200
00901219
CALL STORTR 00001220
___ IF(NBECT.GE,NOFFU)GO TO 180 00001239
6o TO 16 00001240
00001250
(- OUTPUT TRAJECTORY DATA ON A FPILE 00001269
00001277
150 IF(SWTCHS)CALL OUTTRI 0000128¢C
el ONBYNCRGaoE PR, T L tea s e o S o R 00001290
CALL OUTTR 00001300
16 CONTINUE : 00001310
60 TO 20 00001322
21 IF(X(1).GT.GEQ}GO TO 2 00001325
BWTCH3=,TRUE., 000013139
— 2 CONTINUE _ e W R0 00043 410
0000135¢
(+ PRINT QUT TRAJECTORY DATA 00001369
00001370
CALL PRINTT 00001380
00001392
B - huTRUT TRRIECTORY DATK ON A PYLE oo o . 03001“39
00001417
IF(SWTCH9)CALL QUTTRI 00001&41%
IF(NREC7,NE, )CALL QUTTR 00001420
CALL OUTTR 00001430
IF(ITH.GE,2)CcALL STORT2 00001431
o IF(NSWICH,pQ, )G® TO 17 ol St G s L 00001432
GO TO 25¢ 00001435
60 CONTINUE 00001440
¢ 00001652
¢ M = 2 TRAJECTORY 00001460
€ 0000147
€ SET INTEGRATION STEP SIZE AND NUMBER OF STEPS 00001480
¢ 00001490
10=-0,01D: 00001570
IT=10 0000181"
IF(SWCH1.)IT=I72 00001520
po 41 KB=1,1T 00001530
et e Rk RO _ o I RO 00001542
CALL EQTNX ' 0000185
T=T+TO 0000156¢
h
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41

TR URENEgeT - . . R

c

c
8 b
70

L0

18
A és
c
€
¢

250 JFF(H.BO.2)60. T0 47 e

C
¢
(>

10¢

130
c
C
€

110

ZP(T.LE. 1.rn-=\co TQ 86
CONTINUE

CALL STORTy
IF(SWCH1C)1T=10

MAIN PROCESSING LOOP,Mm2 TRAJECTORY
Do 18 X6=",60
Do 40 kx8=1,IT
CALL RKG
CALL EZQTNX
Y=T+T0

IF(T.LE.Y,.D=5)G0 TO 86

CONTINUE

10UT=IQUT+IT
IF(IOUT.GE,INCOUT)CALL STORTJ
IF(NREC1,GE.NOPF1)CALL 2RINTT
CONTINUE

Bl (o1 0 oy A« PR SeLUFE N S T T LB <8

SWTCH3=,TRUE,
CALL PRINTT

COMPUTE RADAR PARAMETERS

Do 500 ISITE=!,NSITE
CALL INITAL

INPUT TRAJECTORY DATA

_CALL INTRAJ e

CALL TRAJIN
IF(NRECTLEQ,v)GO TO 200
Jx=1

Do 306 I=1,NRECT

CALL TRAJX

_CALL CONVER

T SWTCHS=,TRUE,
IF(E.GT.ELINTGO 1O 120
SWTCHS=,PALSE,
SWTcH6=,FALSE.
IOUTA=IOUTA+IT
_IF(SHTCH1)60 To 115
IF(SWTCHG)CALL STRAD2
IF(IPLOT1.0R.TPLOT2)G0 TO 135

STCRE RACAR DATA FOR OUTPUT

_IF(SWICHU)GO To 120

IF(IOUTALGE.INCOUT)CALL STORD:
IF(VREC2.GE.NOFF2)CALL NUTRDP
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00001570
00001587
00001585
¢0001597
00001600
00001640
00001620
00001630
000016u0
00001650
0000166"
€0001§70
0000168¢
0000169.
0000170¢
00001712
00001720
0000173C
00001740
00001750
00001767
00001770
00002000
00002010
00002020
00002025
£0002039
00002040
00002069
00002070
000020820
00002090
0000219
€o00211°0
£300212¢4
0000213¢C
00002142
00002160
0000217
0000218°
00002192
000022072
00002210
5000222°
2000223,
0000224
0000225°
00002260
00002270
00002280
v020229¢
000023




¢
120 IP(SWICHE)GO TO 428

— %40 BWTCHEw.TRUE, N

IF(.NOT,SWTCH 1 APD,SWNTCNS}GO T8 440
6o TO 1298

STORE,QUTPUT DATA POR RAST YISIALE POINT

CALL STRADL
IF(NREC2,NE,-)call OUTRDR
CALL oUTEZOYF

RE-INITIALIZE SQITCHES

SWTCH1w=,TRUE.

BWICH4=,TRUE.
IF(IPLOT1,0R.IPLOT2)GO 20 145
Go TO 128

€
_g_____“,DHIRHIwDLIA_ONnELDI_IILE_ﬂl_In_Lhii_!IEIELINXQINT,_»_”_

148 SWTCH2=,TRUE.
IF(NREC3,NE, )CALL PLTAP!
Call PLTQPZ
6o TOo 12

138 IF(SWTCH2)CALL PLTAPE
SWICH2® ,FALSE,
SWTcHT7=,FALSE.

STORE RADAR DATR FOR PLOTTING

noon n oan

CALL STORTP
' OUTPUT DATA ON PLOT TAPE/FILE

IF(NREC3.GE,NOPF3)CALL PLTAP1
GO TO 11¢C

118 SWICH1=,FpALSE,
SWTcHB8=,FALSE,
CALL STORAp

_ 60 TO 13¢C

125 CONTINUE

e SRTVIRNC = e el s bier) e e e e

¢
¢
¢

300 CONTINUE
6o TO 10¢

PRINT OUT RADAR DATA

200 CONTINUE

IF(NREC7.EQ,.)T=T-TINC
IF(.NOT,SWTCK6)GO TO 23

1I1-40

00002310
100002329

000023390
00002349
00002350
00002389
00002370
00002380
00002399
00002409
00002410
0000242¢
00002430
00002440
00002450
00002460
00002479
00002480
00002490

- .00002500

00002510
00002520
00002530
00002540
00002550
00002560
00002570
00002580
00002890
00002600
00002610
0000262Q
00002630
00002640
00002650
00002660
00002670
00002689
000026490
00002700
00002719
00002720
00002730
00002740
00002759
00002760
00002770
000027820
00002799
00002877
00002810
00002820

i
%
¥
.
f
8
:
1




e T R o Y M AR A -

24 IF(NREC2,NE, )CALL OUTRDR 00002837
BT R0 T e e N I R 0000284"
CALL PRINTR © 0000285
IF(SWTCHB)CALL NOTVIS 00002g60
IF(SWTcH7)GO TO 50 ¢0002870
c 00002880
e OUTPUT LAST RECORDS QN PLOT TAPE/FILE 00002890
iR BTN o T ool oot . Loflomn S bt e e LK e s s 00002970
IF(SWTCH2)GO TO 22 00002910
IF(NREC3,NE, )CALL PLTAP1 00002927
€ALL PLTAP2 00002930
CALL PLTAP3 00002940
GO TO S0u v0002950C
TR BONTERYE. e e v TP G PP D A Sl _ 00002960
CALL PLTAP3 00002977%
GO0 TO 50¢ 00002980
23 IF(T,LT,TIMNES+0,017)G0 TO 24 00002999
CALL CONVER 00003000
IF(E.GT.ELIMIGO TO 24 60003010
_ _CELL STRADL , PR ) 00003020
GO TO 2 00003030
SQQ CONTINUE v0003040
17 M=M+1 00003045
IF(M,EQ,2,AND KZ U=y 0000304E
IF(M.LE,ITM)GO ToO 25 00003047
___IP(I0UT3)G0 TO 1 o ’ ) 00003050
1010 STOP Rl ) 00003060
¢ 00003070
¢ COMPUTE RADAR PARAMETER DIFFERENCES 00003080
¢ 20003090
> WRITE NCMINAL TRAJECTORY ON A SEPARATE FILE 00003095
e ) _ e 070003096
1000 CALL OUTNOM 00003100
c 00003106
(- READ AND STORE TIMES OF SIGHTING 00003110
¢ 00003127
CALL TIMEST 00003130
R & 5 A e (LT , 00003135
c “AIN PROCESSING LOOF PARAMETFRR DIFPERENCES 00003140
¢ 00003150
INOM = 0000316°¢

I=4 0000317
IpAss=1 0000318°"

TF( NOT . KZ)X=! 0000319
I7 (+80T¢X2)INOM=3 2003200
c 000032 .4
- LOOF ON SITES 000032C5
¢ 000032.6
1060 J=1 00003217
104¢ II=NSIGHT(INOM,J¥ 0000322°
IF(TINESE(T00,1) .67, TIMESFIINOM,J,LIX))6O TO T020 00003230
II=NSIGHT(I,J) HRNERC




S

onNnn

non

1020

1030

105¢

i..zo

IF(TIMESI(INOM,J; ") .37 . TIMESP(I,J,II))G0O TO *C20

DETERMINE TH® INTEPSECTIONS OF TIME SETS
CALL INTER

INPUT RADAR DATA CORRESPONDING TO TIME SET INTERSECTIOKS
CALL INTDAT
IF(J.GE,NSITE)GO TO 1939
J=J+1
GO TO 104¢
IF(I,GE,ITM)STOP
IF(INOM.EQ.1)GO 20 1. .82 Tk 8
IF(IPASS,NE.1)GO TO 1059
IpassS=2
I=3
I=141
GO TO 1C6¢
_END 2 i
F

1I1-42

00003257
00003264
00003270
02003280
00003290
00003300
00003310
00003329
000033130
000040CO
00004010
00004020
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00004060
00004070
00004080
00004099
00004102
00005010




-76 17,491 ATMOSPHEKIC MCDEL LAB

CATNOSP ATMOSPHERIC MODEL

SUBROUTINE ATNOSP

THIS ROUTINE COMPUTES THE pTMOSPHERIc DENSITY(IN SLUGS PER FEET :
CUBED) FROM THL 1959 pRpc MODEL ATMOSPHERE,AS0VE 105 KILOMETERS |
THE pENSYTY IS SET gQUAL To ZERO, BELOW THIS VALUg, THp LAYERS

ASSUME AN ISOTHERMAL OR LINEAR TEMPERATURE LAPSE RATE SEcTION,

whr)

My X &)

DOUBLE PRECISION HP,H?P,SK3,HB,PB,SK1,5K2,CD,sT
DQUBLE PRECISION P1,2%,B1
1 DCUBLE PRECISION TS,T,H,V,RSL,PZ.XYZ
T COMMON/TS/ToH,XYZ,RSL,P2Z
COMMON/GE/ZK,B1,P1
Hp=,3 4BDO*H :
H2P=HP/(1.0D0+KP/,6356766D7)
IF(HP=5,3D4)20,25,25
20 IF(HP-4,7D4)27,29,29
21 IF(HP‘Z.SDL‘)2203O.3:
22 IP(HP=1,1D4)23,31,31
23 IF(HP)28,28,32
2 IF(HP=-7.9D4)33,33,26
2 IF(HP=g,0DL)34,34,27
29 IF(HP=-1,05D5)35,35,28
28 Pz=C,.7DO
Q1=C,"p0
€2=2,:D0
Q3=",.p0C
RETURN
29 Sk3=,720869p=3
He=L,7Du
PE=2,8804D-6
Go TO 37
30 SKk1=, '38466D=¢C
Sx2=1,13883D1
PR=7,765D=5
HB=2.5D4
GO TO 36
31 5K3=,157689p=3
Hp=1, D&
62D=L
Go TO 37
32 Ski== ,22556¢9p=tU

O D g ™minyg

(L =Wl %
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WO M~ DR WA s

-
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o
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m
]
.

3

i wwiw WwWwwww M NNNRN DD DR N

3¢6
.159202p=4
-7,50218DC
.39468D=6
3pu

36
«206234p=3
8D
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53
S
55
c6
57
58
59

§2
63
6
65

17,491

38

36

37

ATMOSPHERIC MODEL

PAm4,1189D=8

Ga TO &7
SR1=,201458D=4
Sk2=3,%u82p0

Pl=4, 261099

K@g=9,.CDU

Comi, DOSSK1¢ (HZP=HB)
Stee(1,000+5K2)

Pg= PB*{CD**ST)
R2TURN
PL=mPRePEXP (~8K3* (H2PwHB))
RETURN

4 §¢]
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17,492 BALLISTIC COEFFICIENTS
CBALCOF BALLISTIC COEFFICIENTS

(o]

20

22

P

SUBROUTINE BALCOF

DOUBLE PRECISION 21022,23024»25,8102K
DOUBLY FRECISION HB,HR2,Hp3,HB4,P1,P2,P3,P"
DOUBLE FRECISION X1 1,XL2,XL3¢XLb,XL5
DOUBLE PRECISION GM,TMsX,T,HsX¥2Z,RSL,P2
DOUBLE PRECISION Xr,XDD
DOUBLE PRECISION P5,P7,P9,P11,P13,P14,P8
COMMON/BS/X(3)sXD(3),XDD(3)
COMMONAAX/TMaM/TS/T,H,XYZ,RSL,FZ
COMMON/GE/ZK,B1,P1

DATA GM/1,407639D16/

Hp = H*1,D-3

IF (HB.GE.3.,4u45D2) GO TO S0

Hg2 = HB*HB
HB3 = HB2*HB
HBY4 = HB2*HB2

IF(M.LE,3) GO TO 3
IF(M.EQ,4) GO TO &

LR A AR AR R M = 3 RVeQe«23 LEE RS Y
P1 = C.0DO
P2 = 9.0D!?
P3 = ".8D2
P4 = 2,7D2

IF(HB,GE,PU)GO TO 18

IF(HB,GE.P3) GO TO 20
IF{H8.GE.P2) GO TO 22
IF(HB.,GE.P1) GO TO 24

GO TO 90

XL1 = .8473D=7
XL2 = ,386uD=5
X3 = -,4263D=1
XL4 = ,1417D+2
XL5 = =,1124D+4
Go 10 2

XL1 = ,2573D=¢
XL2 ==,4352D~4
XL3 = -,4597D-1
XL4 = ,1253D+2
XLS ==,42040+3
GO 10 2

XL1 = =,1944D=5
Xt2 = ,7391D=3
XL3 = =,1040D0
XLy = ,7063D+!
XL5 = ,1649D3
60 T0 2

XL1 = ,1835D=5
X12 = =,2271D=-3
XL3 = =,5727D=2
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2076

53
54
LY
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
76
75
76
7
78
79
8

81
82
83
84
85
86
87
88
89
9:
91
92
93
9L
95
96
97
98

1,492

40

41

42

30

BALLISTIC COBPPICIENTS

XLé = ,2965D1 G
XL$ = ,20080)
90 70 32

egdec B & U BOOSTER sanse

P{ = 5,001

P2 = 1,4002

Pe = 2,302

P3 = 3,192
IriHB.GT,P5) GO TO 90

TEINR.GR . PWIAD. TO. 80 . e

I¥{HB,GR,P2)G0 TO 41

rr{NB,GR.P1)GO TO &2

GO TO 90

XL1 = ,3423D=7

X2 = -, §148D-8

Xt3 = -,7003D-2 M TS W 3
XL4 = ,2801D2

15 = -, 199503

G0 T0O0 2

XL1 = ,5097D=¢
Xt2 » -,2590D=3
XL3 = ,3502D~1
XL4 = ,6331Dm1
X1 = ¢,4343D3
Go TO

Xt1 = =,8529D=¢
Xt2 = ,4497D=3
Xt3 = <,7661D=1
XL4 = ,6386D1
XL5 = » 1654D3
Go TO 2

Zx = 0,000

By = 0,000

GO TO 100

21 = XL1¢HBL

22 = XL2¢HB3

23 = xL3*HB2

2y = XLU*HB

25 = x{5

B1 = Z1+422+23+24+25
Zx = GH/12.0D0*X(1)*X(1)*B1)
CONTINUE

RETURN

END

1I1-46
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22-76 15,858 CONVERT T0O RADAR COORDINATES LA:

1 CCONVER CONVERY TQ RADAR COORDINATES

2 SUBROUTINE CONVER

3 v INPUT/0UTPUT MOD §

4 ¢ THIS ROUYTINE DETERMINES WHETHMER THE SENSAR UNDER CBNSIDERATION IS
5 c CAPABLE OF ORSERVING TME VEMICLE AY ANY YIME AND OF COMPOTING THE
6 ¢ RANGE ,RANGE=~RATE (RANGEwACCELGRATION , AZIMOTH, AZIMUTH=RATE,AZIMUTH
7 c ACCELERAT]ION,CO-BLEVATION,CO-ELEVATION RATE,CO~ELEVATION

8 c ACCELERAYION OF TWE VEWICLE RELATIVE TO ANY VISIBLE SENSOR, IF THE
9 c SENSOR OBSERVES TWE VEWHICLE,ALL DATA S

12 c PRINTED IN YRE TOROCENYRIC COORDINATE SYSTEM;

1

12 DOUBLE PRECISION COST,C0S_aSINT,SINLSEN,Y,2Z,EXD,YDy2D,XDP,YDP,2DP
13 S REQ W2, WI W4, W, XSsYS,2S, SRS, RS, ASD, XNUML, XNUM2, XNUMT,

14 eTWOP],EF JAK, AHRES

19 ®,X1,x3

16 ®,RS1,RSDL

17 DOUBLE PRECISION XNUM)XMUM,SIK, NP, S2M,S3IK,S1K2,52K2,0PS,E, Wb W?
18 DOUBLE PRECISION XNLM,ED)SIG,W14,Wi5,5S1GD,RSDD,S1GDD,EDD

19 DOUBLE PRECISION SCL1,S582)ToH,XYZ,RSLGPZ, A, W,P,Q

20 DOUBLE PRECISION XeXB2XDD

21 DOUBLE PRECISION EL,BLP/ELDDAREGAM)HDBETA

22 DOUBLE PRECISION TN:STN:TH

23 DOUBLE PRECISION PI,RALFPI,TtHAPI,ARSIN,GOSLY,GNUM,GDEM,BETA,GAM

24 DOUBLE PRECISION AN, XPUM,VPRIME,GNJUM2,C0SB,BNUM

25 DOUBLE PRECISION HX, V0, THE GLAM, THESSGLAMS

26 COMMON/TS/T »MsXYTIRSLIPZ

27 COMMON/BS/%(3),XD(3)¢XDD(H)

28 COMMONZAX/TM M

29 COMMBN/MS/ GAM,BETA, WX, V0, THE,GLAM,SCL,SB2, AH, THES?GLAMS

30 ®/ELIM/ELIM

31 «7CONCOM/RS,R8D,R8DD,S1€,SIGD,S!GDD,EL,ELD,ELDD.REGAM,HDBETA

32 «70UTCOM/ x1,x3

33 #/TIMBB/TIMES

34 e/0PTION/10UTL,10UT2,KZ, IPLOTL,IPLOT2,KATASPHERE,OUTINC

35 e, l0yT3

36 COMMON/W23459/,2., W3, Wwéd,W5,uW9

37 COMMON/E’/E

38 LOGICAL I0UTL,10QUT2,KZ,IPLOTL,[PLOT2,KATaSPHERE

32 - ®,l0yY3

40 DATA EF/57.2957795130823208/,REQ#209256460.000/+

41 BAK/D,1174532925199432957/,P1/3,.1415926535868979323/,

42 SHALFPI/1.570796326794806627,F1HAP1/4771238898038468986/,

43 *YWOP]/6,28318530747958648/

44 COST=DCOS(X(2))

45 COSLeDCOS(X(3))

46 SINTepSIN(X(2))

47 SINLRDSIN(X(3))

48 EX =x(1)ec0StaCOSL

49 Y e~X(1)sCOST#SINL

50 )4 sX(1)eSINT

21 EXD =XDC1)ac0STecOSLeX(l)oXD(2)eSINY#aOSL-X1)aXplI)ecOSTaS INL
52 YD 2-XD(1)wCOSTOSNLeX(1)eXD(2)eSINTHSINL-X(1)aXD(3)=COSTeCOSL

[11-47




19.830

C EL

47

43

65

90

160

CONVERT TO RADAR COORDINATESR =

T0  sxDELy*QINTaxsg)oxD(2)e00ST
XOPuixBOei)-X(1)o(xDg2 oxo(a:)-xc;;ocxlc,)-un(an:bocosv.UOIL
3 «(2,0D0eXD(L{oKD 2‘01(1>6K0083‘)ol NYeCOSL
«(2,0D0exD(11oxDlI)ex(1)0xDD )GCOOYOCXNL
3 02.ODo-ic1)oxnta)oxo(3)001N70llev
VDP.-(XDD(1)-1(1500Xl(!)'xb(2))-l!l)!(lb‘aiolb(l!),OGOSVUllNE
$ e(2 onooup(agougsa:o:(z)lxnpcza)oSIN eB[NL
i w(X(4)aXDD(3) oz Do.XD¢11|XD¢l))OCllTOCOIL
0001(13010 oXD(3)98INTCONL

!DP-IXBDl1)~!(1)|ID!I;OKD<2 JoeSINY
1 02, ODOOIDt1)0l013)0l(1)0100!3))oCIO?
AHREQ & aH « RgQ

X8 % AMREQeNM3alWS

YS & AHREQeWIewd

IS = AHREQeNW?

SR5-DSGRY(xl"z*!l"!‘!!"Z)

81K--(t§x X )ou:cwloiv.vi:-wlou4.¢¢-lston3)
82KaN(1)3COSYoDSEINEX(3I)oNHp]
SIKS(EX=XS)onIendotYeYB)ON3IoNde(La28)0N2
S1K2051Ken2

§2K20S2K8e?

$3IK2mS3IKes?2

RS1sDSQRY(S1K2+§2K283KQ)

REDLM(EXD® (EX-XGioVDU(Y=YE)e2Do(L-218Y) /RO
ANUMLs( (EX=XS)eXS)REY

XNUM2s((T~yYST®YS)/RE§

XNUM3=((2-28%e28) /R8¢

XNUMB (XNUMLoXNUMReNNUMS ) /SRS
XMUH'(XNUHi‘lNUMlOKNUHI)onsl
BPSsDSART(S1X2+52K2
EVATION ANGL co~l?l.xuv ON Mgy TRAJEETORY SIMULATION
EsDATANZ1OPS, S3k)

IF(EJGT, Eanlao T0 200

EL w HALFRPI = E

RS » RSY

RSD = R§D1

TIMES ¢ 7

X1 o x(1)

X3 s X(3)

W6=pSIN(E)

N7=2DCOS(@)

XNLMBxSeExDeyYSeYDe2S82D

ED = (=RSSXNLMeXMUMORSD)/ (SRBO(RSe02}0H¢)
ELD®«ED

SIGSDATANZ (S2K, 84K!

IF(81G.G8,0,0D0) GO %0 90

SIGeRIG+TWOPRY

N14sDSINESIGY

¥158DCOSS1G) _
IF(DABS(W14),GE,1,0016,AND,W6.G7,0,000)00 TO 108
8$1GDw0,0D0

60 TOQ 140

II1-48
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22-76

105
106
107
198
129
110
111
112
113
114
113
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
149
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

15.8

(9]

a o

(3]

(9]

58 CONVERT TO RADAR COORDINATES LAS

105 SIGD =(EXDaW2oNS ¢ YDoW20W4<ZDOKWY ¢ (RSDUWO*RS*EDeR7 )W)
17(RSenbegla)
110 XPUMis(XS/3R8)e(XDR/AS)
XPUM2s(YS/SRS)»(YDP/AS)
XPUMI=(Z5/8R8)s(2pR/RS)
XpUM = (XpyMi*eXxp(M2eXpUM3)/Wé
RSDDw( ((EX~-X§)eXDPe yaYS)eYDPe ZuZ§)eZDP)
1 «(EXDeEXD+YDO¥DoZD#ID-RBDRSD) ) JRS
EDD @ =XPUM o (XNUM/46)*(RSDD/RS) = (EDeBD®W?)/W6 - 2.0D0ED&RSD
«/RS
gLDDe-g0D :
1F(DABS(W14),GE,2,0D=16,AND,K6.GT,0,0D0)G0 TO 108
$16DD=0,0p0
60 T8 109
108 SIGDD=(XDPeW2ewSeYDPEN2#N4-ZDPeN3~-2,0D0eRSPDeNEeN148S]GD
1 -2,000¢RSeN7eW deED®SIGO2,000eRNSoNBel18-S{GDs8IGD
] +2,0000ASDONTaNES0ED*RSOD NGO WL S+RGUEDDONTONLS )/ (REVNEOWLE)
109 CONTINUE
1F( NOT,10UT2)RETURN

CALCULATION OF WEADING ANGLE(CLOCKWISE O 10 2P1)

COSLT s XD(3yecO8T/xp(2)
ANUM = XD(3)wCOS?
IF (xD¢2)) 1,2,3
ZERO xD(2)
2 IF(gNUM) 4,5,6
NEGATIVE BNUM
¢ BETA = TIHAPHY
ao 10 60
ZERQ BNUM
5 BETA =z 1,0D1ePI
G0 YO &0
POSITIVE gNuUM
6 BETA = HALFP{
GO TO 67
NEGATIVE XD#2)
1 IF(BNUM) 7,849
NEGATIVE OR POSITIVE BNUM
y BETA = Pl + DATAN(COSLT)
GO TO 60
9 BETA = P1 . DATAN(COSLY)
G0 To &9
ZERO BNUM
8 BETA =z P!
GO TO 60
POSITIVE xDt2)
3 1F(BNUM) 10,11,12
NEGATIVE BNUM
10 BETA = TWOPI « DATAN(COSLT)
GO T8 60
ZERO BNUM

I11-49




2-26

187
158
159
160
16

16

163
164
1695
146
147
16‘
169
170
121
172
133
174
129
176
127
178
139
180
181
182
183
184
185
186
187
16:
i8

190
191
192
193
194
195
196
197
198
199
200
201
202

15,090 CONVERT TO RADAR GOORDINATES

11 BETA = 0.0pDo
@0 T0 &0
POBITIVE gRuM
12 BETA = DATANICOSLT)
ALCBLAYION OF RE/ENTAY ANGLEC(CLOCKyISE 0 to0 2r%)
60 CUSB 4 DCOS(BETA
GNUM = Xty)exDi2) ¢« €0SH
GDEM 3 xD0(1)
[F(GDEM) 13.,44.,19
ZERO GDEM
L4 IF (ONUM) 16,17,18
NEBATIVE GNUM
16 ARSIN » TIWAp]
G0 TO 42
ZERO GNUM
$7 ARSIN & ¢,008eP]
60 79 62
PQSITIVE GNUM
$8  ARSIN = WALFPI
GO T0 62
NEGATIVE apiM
t3  IF(GNUM) 19,20,24
NEGATIVE oR POSITIVE GNUM
29 ARSIN ¥ TWOPY « DATAN2LGNUM,ODEM}
60 7O 42
24 ARSIN § pATAN2(GNUM,QpDeM)
GO T8 62
ZERO GNUM
20 ARSIN s P]
Q0 T8 42
POSITIVE qpeM
15 IF (GNUM} 21.22,23
NEGATIVE GNUM
21 ARSIN % TWOPY + DATANZ (GNUM/GDEM)
@0 TO &2
ZERD GNUM
22 ARSIN = 0,000
GO T0 62
POSITIVE GNUM
23 ARSIN w» DATAN2 ( GNUR,GDEM)
G0 TO &2
62 GAM # ARSIN
PEGAM = GAM
RDBETA = BETA

200 RETURN

END

{EMORY #XPANDED. USE SLIMITS OR COREs ORTION FOR NEKT RUN

I1-50
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15.889 COMPUTE ACCE ERATION COMPONENTS W)

CEOTNYX COMPUTE ACCELENAY|ON COMPONENTS
SUBROUTINE EQTNX

6
3 C THIS RQUTINE COMPUTES TRE VEWICLE'S ACCELERATION CQMPONENTS
4 C REQUIRING VARIABLE MALLISYIC COEBFFICIENTS AND DENSITY FROM
b 2 C ROUTINES BALCoF AND AYMASPHE, RESPECTJVELY
: ? DOUBLE PRECISION M,RE_,PZ,T
8 DOUBLE PRECIBION V8,8 L2,EL3,EL4, B 3,EL6,NA
9 DOUBLE PRECISION DV, MYZ,2K.$81,52,53,84,5S8,VA;VDD,VD,523,01,02,:03
19 DQUBLE PRECISION l.xg.lDD
11 DOUBLE PRECISION A,R W, THM,B1
12 BOUBLE PRECISION PY
13 LOGICAL 10UTL,10UTR,JOUTIKZ+KAT.SPHERRIPLQOTLs][PLOT2
14 DIMENSION DV(5)
: 15 COMMON/B8/x(3).XD(3)vrXD0(3)
16 COMMON/TS/T,H,XYZ,RSL,PZ
17 COMMON/A/R W
18 COMMON/GE/ZK,B1,PY
19 «/0PTION/10UTY, ouvz xz.a'Lorl.xpLo?z.xav.SPHERE.ouvxuc.xou73
20 DATA Dv/2-421° dp1d, 8p0s
21 ®,56/2,0p0/
22 8$1=DCOS(X(2)}
23 S2:=D8IN(x(2))
24 $3=D8IN(S6eX(2))
25 S4=pp0S(SeeX(2))
26 RSL = R
27 WE  X(1)~ RSL
28
29 XF(.NOT.KAT)QO T8 34
30 CALL BALEQF
3% CALL ATMOSP
3
33 31 VA = (XDRL)eXDUL))/Z(X(L)OXN(LY)+XD(Q)wXP(Q)e(81a(XDII)+W)|on?
34 C VEHICLE'S INERTIAL SPEE@ (COMPYTED OyTPyT)
35 XYZ=X(1)8DSQRT(VA)
36 vDD=s XD(1)sxDB(1)e X(L)®XD(2)®X(1)*XD(2)*tX(1I*(XD(3)-W)*SL)ee?
37 ¢ VEHICLE SPEED WRT THE ATMOSPHERTC WIND
38 VD=DSgRT¢VND)
39 §23zePlaZKaVD
4C C DRAG FORCES CONJUGAYE TQ GEQ,RADIUS, ATITUDR, LONGITUDE(FT/MIN/MIN)
44 Q1= S23#xD(1)
42 §2= 823°xD(2)
43 03= S234(XDL3)=W)
44 Ve = R/XIL)
45 BL2zX(1)#XD(2)aXD(2)¢0,50Ne(1,0D0+¢854)e(WEXD(I))o(WeXD(3))oX(1)
46 EL3=DV(1)/x(1)ay6eDyli2)/X(1)ey60a3e(3,0D0#54~1,0D0)
47 EL4cDV(3)/x(1)oyboa5e(35,0pD0ss4e54-10,0D00+54~13,000)
48 C GEOCENTRIC RANIAL ACCELERATION (FT/MIN/MIN)
49 XDD(1)= EL2~EL3<ELA4¢0}
50 EL5el(=S6exD(2)#XD(1))/X(1))~0.5D0®SIe(WaXD(3))o(WaeXD(3)}
51 EL6=«Dy(4)/(x(1)ox(1))uybae3eS3+Dy(5)/{xt1)ex(1)tayboe5eSTa(1, 0D0~
52 17,.D0esS4)
[II-51
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2=76

53
54
55
56
57
58
59

COMRUTE ACCELERATION COMPONENTS

C GEQECENTRIC LAYITUDE ANGULAR ACCELERATION (RAD/MIN/MIN)

19.009
¥0D(2)9EL5.EL6.0Q2
AAsey 0D0OS(NeXD(3))
C GEQCENTRIC ko~otTu B AN
XDDt9) qake  (SboxD(
RETURAN
END

v
)

LA
/
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15.896

GEQCENTRIC SPMERICAL COMPONENTS

CICERBM GEOCENTRIC SPHERICAL COMPONENTS

(2]

aoaooaa

c

SUBROUTINE |CERBM
INPUT/OUTPUT MOD 27MULTIPLE SJTE/TRAJEETORY VERSJON

THIS ROUTINE ACCgPYS BBUNDARY CONDITIONS OF VEH]CLg AND COMPUTES
GEOCENTRIC SPHERICAL COMPONENTS OF POSITION AND VELOGITY VECTORS,
IN ADDITION, PERTURBATION TECHNIQUE 1S [NCORPORATED TO COMPUTE
THE RESULTANY EFFECT OF SINGOLAR QR MULTIPLE PERTURBATIQNS OF
NOMINAL COMPONENTS O VELOCITY,

DOUBLE PRECISION VO, RAY,XX,.IK,B1,P8
NOUBLE PRECISION RDP.RYD'-RLDP»CiSoGNUaCA.GAM.BETA.GLAM-HX.THE.RD
DOUBLE PRECISION XyxXB,xDD
DOUBLE PRECISION SCLySCRToM,XYZ.RBL4PZ, 0, W
DOUBLE PRECISION XNs XDNeXN1120).XDN$(20)
DOUBLE PRECISION COSGAM:COSBET,SINGAM,SINBET,V.A4B)C
DOUBLE PRECISION SN{,VBODR,VBO
DOUBLE PRECISION RATN
DOQUBLE PRECISION TN STN,TM
DOUBLE PRECISION THES,GLAMS, AN
COMMON/8S/x(3),XD(3)sXDD(3)
COMMON/TS/TsHsXY29RSL P2
COMMON/AYR, W/ZM2TRAJ/ZEXELYL)
COMMON/AX/TM,MT/QE/1K,81,P1
COMMON/MS/ GAM,BETA,RX, V0, THE,GLAM)SE1s582.,AK, THESFGLAMS
®/ABC/A(20),B120).6¢20)
®/0PTION/1OUTYL, 10UT2,KZ; [PLOTL, IPLOT24KAToSPHERE,QUTINC, IOUTS
®/0PT1/INERTL
DIMENSION RDp(20),RYOpPCR0)aRLOP(20),XN(3},XDN(3)
LOGICAL TOUTYL,I10UY2,KZ,IPLOTE,IPLOT2,KAT,SPHERE, 10073, INERTL
DATA C13,0.017453292819943298%,,amMy/8,0675004019,
IF(MT-2)8,10,16
CONTINUE
RO = R * HY
xD(1)=V0®DCOS(GAMOCLY)
IF(GAM.EQ,90,0p0)Xp(§)®0,0p0
XD(2)=y0/q0eDs INCGAMBCLS | e0COS (BETASELS)
RAT=RQ®DCOS(THE®CLY)
XD(3)avVQeDSIN(GAM@C{3)eDSIN(BETA®CL3Y /RAY
IFCINERTL)XD(3)=XD(3) W
X(1)sR0
X(2)r THEec1d
X(3)® GLAMaCA3
IFC,NOT,kZ)GO 1O 30
Do 19 t=z1,3
XN1(1) = X¢I)

15 xpNitl) = xptly
3u RETURN

INITIAL BOUNDARY CONDIYIONS TO SIMULATE TIMgWISE BACKWARD TRAJECTORY
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S

2.76 13,896
53 10

66 16

70 18
72 35

27 40
79 20

81 23
g2 45

100

QUALITY QR NON-E

GEQCENTRIC SPMER]CAL COMPONENTS

RO = 1,38333730408
X(1) = XM(1)
X(2) » TIES'CéJ
R(3) = GUAMS®C1LY
XD(1) & XX(4)
XD(2Y » MX(S)
XD(3) 9 ux(6y
xDD(g) ® xx(?)
xDp(2) » xx(@)
XDD(3) & xXx(9)
IK = xXx(40)
PZ » XX(11)
RETURN
IF(M?.GT,.3)60 10 39
BO (8 ! ¢ 1.3
XNCT) & X(1)
xDN(]) ® XD(?)
CONTINYE
RETURN
1F(,NOY xZ)G0 T0 29
DO 40 19%1,3
X(1) & XN1(1)
XD(1) & XONLLD)
XNC1Y ® XN1(P)
XDN(I) = XbNg(l)
g0 70 45
Do 2% 1 » 1,3
£(1) = xN(1)
CONTINUYE
SN1 = DCOS(XN(2)eC43)
YBODR s DSQRT((XDNUL)/Z¥UN(L))®02 & XDN(Z)OXDN(2)e{SNLoXDNL3))we2)
vB0 # XNt1) w» vBApR
BETA = DATAN2(XDON(3)HSNL ,XDN(2))
COSBET & DCOS(BETA)
SINBET = DSIN(BETA)
COSGAM s XDN(1) « VBO
SINGAM = XpNl2) ¢(VgApR » COSBET)
M= MT-3
V2 = a(n)-sxncan~ccnl-§oiGAH
RDP(M) = (-BIM)®OOSGAMSC(M)®SINGAM)«€0,0p0
RTDP(M) a3 (=V2+#COSBET=A(M)*SINBET)®60.0D0
RLpP(M) » (=V2oSINBENeA(M) o 0SBET)®60,0p0
Xpi1) = Xpnfg) + RDPIM)
XD(2) = XDN(2) ¢ RYDR(M)/XN(Z)
RATN = XN(1)® DCOS(¢(XN(2)®C13)
XD(3) s XDN(3) ¢ R(_DR(M)/RATN
RETURN
END
QUALITY EOMPARISON MAY NOT BE MEANINGFuUL IN LOGJCAL {F EXPRESSIONS
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CINIT INITIALI!AZION SUBROUTINE 00000012
BUBROUTINE INIYA 1000C02°
50000432
- ENPUT/OUTPUT HOD 2,MULTIPLE SITE/TRAJECTORY VERSION cooo:o:c
30000057
¢ YHIS SUBROUTINE PERPORMS SOME OF THE INITIALIZATION NEEDED FOR THENOOQOUG)
¢ PROGRAM, ESPECZALLY POR PRODUCING OUTPUT, 20008C77
(00Q0CBT
COMMON/INOUT/INCOUT,IOUY,NOFFY,NOFF2,NOFF3,I0UTA 00000090
¢PT0/TO/TS/ToH,XY2,RSL,P2 5000217
*POPTION/IOUT1,200T2,Kk2,XPLOT1,IPLOT2,KAT,SPHERE,OUTINC,ZIOUT3 7000011
*PRTD/RTDIRTD6 ,RTD36,F36,F608.,FgRU 900012
OMMON/W23459/W2,W3, W4, N5;W9 70000137
f *PMS/GAM,BETA,Kx,V0,THE,GLAM,SC1,8C2,AH, THES,GLAMS 5000014 ;
‘ SOHMON/GE/ZKnB1.f’"/A/H.U/ST/P(ﬂ),Q(J) 60000157
*PGEOXK/GEC, XK/AX?TH, M 70000167
*PSWSW/SWTCHT,SWTCH2/SW10/8WcH 10 00000177
*PSW3ISWY/SWTCH3,SOUTCHY 70002180
*PSW5SW6/SWTCHS,SRTCHG Co00U19°
*PSW7/SWTCH? /SWB/SWTCHB/SWI/SWTCHY 900002
*¥YNR/NREC1,NREC2,NREC3,NRECH, NREC5, NREC 3000C21¢
*YNRE/NRECE/IT?2#IT2,IT 0c00u22°
*9TIMES/TIMES/TIMEL/TINEL,TIMES 0000223
tOMMON/NR7/NRECT,NOPFU 00002240
*PSITES/NSITE,SLAT(20),SLONG(2 ),SALT(20) 60C0U25
*PISITE/ISITE 0N00026°
LoGrcar 10UT1,y0UT2,k2,YPLOT1,IPLOT2,KAT,SPHERE,IOUT] 10000272
LOGICAL SWTCH',SUTCH2,SWCH1C ¢Q00028 "
£OGICAL SWTCH3,SUTCHUY 0500329
LOGICAL SWTCHS5,SUTCH6 GCo0L3T
LOGICAL SWTCH7,SQTCHB,SWTCHY 1000031
HOUBLE PRECISION ZK,B1sP1iR,W.GEOsXK,FsQ (000u32"
OUBLE PRECISION W2,W3,W4}W5,W9,GAM,BgTA,HX,V0,THE,GLAM,5C1,5C2, (200.33
*RH,THRS,GLAMS , AK,W10,T0, T ;H,XYZ,RSL,PZ,TH 0oCou3u-
*)SLAT,SLONG,SALT.TIMEL,TIMES 2200035
BATA AK/0U,01764532925199432957/ a000.36
#Tp = 57,295780 3000237
¥Tp60 = RTD/6 | 20000384
RTp36 = RTp/3€0 . 000:39"
¥36= 1,0/36 ,0 100004 .
P608B0 = 1.0/6080.0 N0000&1"
FERU = ¢, /2192564 , 0000 w2
¥ = 0,0pC ¢000.43"
Pz = 0.0p )00 4u-
ix = 0,0D° 1IG0004S
B0 11 1=1,3 0000745
P(r)=0.,0D" 2000047
11 8(1)=0,0D 00N _ 4R
TF(M.NE,2)GO TO 2 N000 . Ug
¥ = TIMEL 900045
BWcH10 = ,FpALSE. 200.51
YF(T.LT.TIMES+TOJGO TO 2 nYpLS2°
III-55




WCH10 = ,TRUE, 0000053
T2 = (T-TIMBS&1, D=5)/%0 00000544
20 BNCOUT = (OUTINC + 1,QEm.9)/T0 Co000US57
four = 0O 00000562
BOUTA = ¢ 00000577
forrt = 676 N000US8?
Ry (XOUT1)NOFP w364 00000590
Rorr2 = 624 00000620
forr3 = Norr2 00000g1"
BF (IOUT2)NOTF2m3Bl 00000622
Y (IPLOT2)NOFF3I=364 00000632
RorPrum 554 00000647
fr(rsi7e,eQ,’)eo TO 10 00000g5"
Bc1 = sLaTlISIvES 0000U66"
Bc2 = SLONG(XSETE) 00000677
H = SALT(ISITN) 09000687
S=SCc2*pK 0000C 890
N10 = §C1*aK 00000722
2 = pSIN(W1D) €Q000u712
$3 = pcos(wiC) 00000722
Wi = pSIN(WS) 0000073
§5 = pCOS(W9S 0000074
10 ¥rMg5 = O, 0000075°
BREct = O 29000762
RREC2 = ¢ 000007y
RRec3 = . 0020078"
RRECU = O 00000792
fRECS = 0 00000g0"
SRECG = O 1000081
RRECT=O 0000Cg2°
0000Cg3c<
€ PHYBICAL CONSTANTS OF THH BARTH MODEL,EQUATORIAL RADIUS AND ANGULAR 0000084?
¢ BPEED 00000857 {
2000086° !
N = 20925640,00 00000870 !
¥=0,4375269 UBp~2 J000088°
Rk=5,7296 74" £000089° |
- 00000922 |
€ VUPPER VALUE OF THE TARGET'S GEOCENTRIC RADIAL DISTANCE(FPT) 000009 1” |
00000920
BEO = 1,383337304D8 00000937
1 = 0,0D" 00000947
EWTcHY = ,TRUE, 0000Lg5. |
BWTCH2 = ,TRUg, 1000096¢ |
BWTCH3 = ,FALSEg, 00000977 |
BWTCHU = ,TRUE, N090098) i
BWTCHE = ,TRUE, 0000099
BWTCHT = ,TRUE, 30001002
BWTCHB=,TRUE, 20001017
BWTCHS = ,TRUg, 0301023
KpTURN v0Co1C3n
2¥p 40001060
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CIuput INPUT SUBROUTINE 0V01057

0000106
SUBROUTINE INPUT 00001079
ppd01Ce
¢ ¥HIS ROUTINE PNRPORMS TNE INPUT PFUNCTION THRU CARDS FOR THE 00001099
¢ #ROGRAN, 400011
0000111
COMMON/AX/TM, HANTRAJ/ITH 0000112
*¥MS/GAM,BETA,HX, VO, THE,GLAM,S5C1,8C2,AHsTHES,GLAMS 5300113
*PELIM/ELIM/NSWICH/NSWTCH 200114
*YOPTION/ICUT1,30UT2,K2,2PLOT1,IPLOT2,KAT,SPHERE,OUTINC, IOVUT3 Ce00115
*YOPTY/INERTL 10001167
*PABC/A(20),B(20),C(2 ) 7000117
€OMMON/SITES/NSITE,BLKT[20),S5LONG$20),SALT(20) 00001187
BOUBLE PRFCISION GAM,BETA;HX,VO,THE,GLAN,8C1,5C2,AH, THES,GLAMS,TM, 200119
*PLIM A B,C,SLAT,SLONG,SALT 0500120 ¢
LocIcal I0UT1,*00T2,KZ,IPLOT1,IPLOT2,KAT,SPHERE,IOUT3, IEOFP, INERTLLO00121
ATA DTR/ , 17453293/ 000122:
AMELIST/INPUT1/8TRpJ, TR, NSWTCH 000123
*PINPUT2/20UT1, yPLOT1,1PL0T2,10UT2,KAT,KZ, SPHERE,OUTINC,TOVUT3 1000124
*, INERTL 00001252
*PINPUT3/GaM, BETA4HX, V0, THE,GLAK, THES,GLAMS 2000126,
*PINPUTU/NSTTE,SLAT,SLANG,5ALT,ELZNM £Q001272
*PINPUTS/A,B,C 00001289
€ALL TLGECF ( 5,%EOFP) 00001290
;000130¢
4 ENPUT TRAJECTORY NUMBER,TIME LIMIT,MAIN PROCESSING SWITCH 000013147
000132
KEAD (3,INPUTY) 0000133
TP (IEOFP)STOP 200134
(020135
ETM = NTRAJ 000136
$RITE(6, 10)NTRAJ,; TH) NSWEICH 000137

10 PORHAT(1H1//SX,”HISSIL5 TRAJECTORY PRUGRAM(MULTIPLp SITE/TRAJECTOR.J001387
*f MOp) INPUTS"//774x,"PROGRAM CONTROLS"///1CX,"NUMggR GF TRpJECTOR 000139¢
*FES SIMULATED(NTRpAII",I6/210X,"MaAXIMUN TIHE FOR Ao TRAJECTORY(TM)",C0000140

*P15,5," MIN"/Z10X)"MpAIN PROCESSING SWITCH(NSWICH)",16) 000141

C0001422

1 c INPUT OTHER PROGRAM CONTROLS 00001439
! 200014
{ READ(5,INPUT2) nN000145"
{ D045
! WRITE(6,6C)I0UT1,I0UT2,0UTINC,IOUT3,KZ,IPLOT1,IPLOT2,KAT, SPHERE 000147

60 PORMAT(//1.X,25HPRINT=OUT OPTION §(IOUT1),L6,10X,25HPRINT*0OUT OPTI.O001UB
*ON 2(I0UT2),L6//1 X,51HINCREMENT RETWEEN TIME POINTS FOR PRINT=0UTC 000149
*TOUTINC),F1 3,50 MIN,//1 X,S4HPRINTOUT OPTIOX FOR RApAR PARAMETER 00015.°
* pIFPERENCES(TOUT3),L6,1 Xo39HNOMINAL TRAJECTCRY SgLECTION SWITgH( 2201751
*R2)01L6/// " Xs25HPLOTTING OPTION 4(IPLOT?1),16470X,25HPLOTTING OPTI0O.220152"
*N 2(IPLOT2),LE//1 X,29H,TMOSPHERTIC MODEL OPTICN(KAT)aLl6/790X,29HSP 000153

*HERIcpAL EARTH MOpEL(SPHERp),L6) 300154

WRITE(6,65)INERTL 000185

65 PORMAT(//1.Xs32HINERTIAL VELOCITY OPTJON(INERTL),16) CUN186
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INPUT INITIAL STATE VECTOR OF THE INTERCEPTOR

c ENPUT SUBSATELLITE PARAMETERS Jﬂooﬂsq
5000160

READ(S,INPUT3) N0001610
30001622

SRITE(6,24) 00001637

2“ pcgnhr(//n“X.EuKtttﬁc.'.«'titt'at'.tﬁit‘a.ta.thttt.tt'ti.ttt‘itt't:00016u.
AR R R Ve 70001652

WRITE(6,20)GAM,BETA,HX, 90, THE,GLAM 00001667

20 FORMAT(///1 ~X.39HINITIAL STATE VECTOR OF THE INTERCEPTOR///10X,36H.000167¢
*frx-pNTRY ANGLE WRT ¥Hp VPRTICAL(GAM),p15.5,5H DEG,//10X,38HHpADINGCJ00168"
* ANGLE WRT RELATYVE NOR!H!BETA).p15.5.5H DEG.//10x.32HleGHT OF M10CC01690°
*8STLE AT BURNOUT!HX),p18,5,4H Pr.//10x,52HVgLucxrr OF MISSILE RELA.000170°
*TIVE TO BURNOUT AT EPOCK(VO),p17.10,9H FT,./SEC.//10Xs65HGEOCENTRICU000171
* LATITUpDE AT RURNOUT, +NORTH ANp =SOUTH ot EQUATOR(THE),p15, s,SH pu000172

*BG.//10X,44HGEOCENTRIC LONGITUDEL,EAST OF GREENWICH(GLAM),p45,5 0001730
*BEG, ) 9001749
Vo = vo*60, $000178°
WRITE(6,4 YTHES,GLAMS U000176¢

Lo FORMAT(///14%, 23HSUBSATELLITE PARAMETERS///10X,55HGEOCENTRIC LATITJO00177"
*BpE, +NORTH pNp «SOUTH OF EQU,TOR(THES),p15,5,5H pEG4//10X,USHGEOCCQ00178)

*@NTRIc LONGITUpg,EAST OF GREENNICH(GLAHS).D15 5s5H DEG,) 330179"
fF(NSWTCH,gQ. 960 TO 90 (00018.

000181;

¢ ENPUT RADAR PARAMETERS 00001822

2000183 ;

READ(S,INPUTU) 00001847

2000185

FRITE(6.24) 0000186C

WRITE(6,37)(I,SLAT(X),SLONG(I),SALT(I),I=1,NSITE) 20001872

30 PORMAT(///14%X,"RADAR PARAMETERS"//10X,"SITE NUMBER",I6//10X,"GEOCE”000188"
*RTRICc LATITUpE OF RApAR, ¥NORTH ANp =SOUTH OF EQUATOR(SLAT)".D15,5(0001890
*)* pEG."//1 X,“GEOCENTRICc LONGITUDE OF RADAR,WEST OF GREENWIcH(SLOUCO001907
*RG)",p15,5," DEG."//10X,"ALTITUpe OF RApDAR ABOVE SgA LEVEL(SALT)",7000191.

*$15,5:" FT.") $000192°

WRITE(6,5 )ELIM F:oo1gar

. 50 PORVAT’///" Xy "MAXIMUM ¢O-LATITUpg OF ELEVATION ANGLE FOR WHICH co 2001947
i *VpRAGE PARAMETzRS ARg ppTgRMINEp(ELIM)"sp15+5," DEG.") 3300195
} gLIM = ELIM*pTR G00196¢
i g0 YF(NTRpAJ Lg.3)RETURN n0001g7"
| ©000198°
* ( TNPUT VELOCITY PERTURBATIONS 0000199"
00002040

READ (5,INPUTS) co0002C1C

£000202n

WRITE(6,24) 00002030

RT=NTRAJ=2 0002042

WRITE(6,7 Y(pa(T)sI=1,NT) 00020150

70 PORXA:(///'~\,24H'rL0"'TY pnguRaATIONS///1ox,95Hour OF TRAggCTORY(0N0206D

* PLANg PprTURBATION, ‘EJEF ED T0 THg LgFT OF N¥CMINAL TRAJncTQRY(A) 0002070

* N ?..’Jr-.//(*k.-n’7 5) 0002080



BRITEC6.8 )(3(1),1=1,N1) J%

B0 FORMAT(//1 X,58dAIN PLANE PERTURBATION, +FJKCTED BACKWARDS FROM |WOMU?
oINAL TRAJRCTORY(3) IN FT./SEC.//(5%:5D17.5y) 0
WRITE(629° N (CL1)s1=21oNT) )
100 FORMAT(//1 X,78AIN PLANE PERTURGATION, +EBJECTED JPWARDS FROM NOMIND
ol TRAJECTQRY(Z) In FY./SEC.Z2/(5X,5D47,5)) 0
U‘.

o

RETURM
END

A
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229
t2100
2110
2120
2130
2149
21590
121690




4

EINTFAJ INPUT TRAJECTORY DATA FROM FILE

n

aoo0on

SUBROUTINE INTRAJ

THIS ROUTINE RFADS THE TRAJECTORY DATA PLACED ON A PILE

SO THAT RADAR COVERAGE PARAMETERS MAY BE CQMPUTED,

IT WILL ALSO RPApD AND STORE RApDAR DATA NEEDEL FOR CALCULATING
RADAR PARAMETER DEFFERENCES. ¥

COMMON /NR7/NREC7 ,NOFF4/AX/TY ,NTRI/ISITE/ISITE
/0UTT/0OUTTI(S" )/NchcH/VSkTCH
/JX/JX/TIH!'/Tlﬂz‘785/13(3)
/SITES/NSIT s.SLATIZ ) »SLONG(27),8LT(20)
/TSIGHT/TIMNESTI(1 4’ 45)alIMEST(10,10,5),NSIGHT(1Q,1Q)
/¥TRAJ/NTR) J/I’J/!\O--_;JSI E»JSIGHT,TSTART, TEND
/OPTIOF/TIOUT1,T0UT2,KZ,IPLOT1,IPLAT2,K)\T,SPHERE,QUTINC,
ICUT3

DOVUBLE PRECLSION TR,TM,SLRT,SLONG,SALT
LOGICAL IPLOTZ2,EOF,SWICH2,EO0F12,
:@“r'.::uzﬁ.xz.xpLL-1 IPLOT2,KAT,SPHERE,JOUT3
IF(NTRJ,GT.2)GO To 20
REWIND g
READ(9)IREC,TINE"
RETURN

CH«EQ:+2)GO TO 25
IP(ISTTE.NE.1TG0 0 3
BACKSPACE ¢
READ(9)IREC,NRECT
IBACK=IREC
IF(NREC7.EQ .ynﬂud. REC )KETURN
DO 40 IB=1,IBA

BACKSPACE ¢
GO TO S0
IF{ISITELEQ,1)G0 To 50
IF(ISITE.2Q.2)G0 TO 35
GO TO 30
ENTRY TRAJIG
READ(9)IREC,NR®CT
IF{HRECT .EC, ') RETURN
¥DATz = NRECT7*S
READ(9)IREC, (OUTTI(I),I=1aNDATR)
RETUR}

STORE TRAJECTORY DATA FROM INPUT BUFFER IN TRAJECTORY
ARRAYS

po ) JI=J%X,JX+R

TRIII)=OUTTO (JJ)

1II-60

0000C050C
00000055
00000060
0000L06S
00000070
coopc08?
0Q00CUBS
0000U0B6
00000087
00000090
0000010¢C
0000011
000001159
0000.116
0000C 117
0000C118
0000C119
00000120
00000125%
0000C 126
2000C13

00000147
0000C150
0000u16D
00000165
0000017¢
00000171
00000172
00000173
00000174
co00C18¢
0000V 190
C000020¢C
00000205
000002190
00000215
c000023¢
00000247
00000257
coo00u27"
nNodo0L28

00000290
0000u31.
0d00C32>
0000G33cC
C000034:
0000035"
¢090036:
00000377
0000C38er
0000039
co00vu?




3

(g

NnOoOOoO0Oooaon o0

anoaon

13¢

100

14

i dls

160

IISII+1
1 CONTINUE
IX=IX+9
RETURN

ENTRY TIMEST

REALD IN ANL STORE TIMEG QF SIGHTING FOk COMNPUTATION OF

RADAR PARAMETER DIrTERRENCES,

READ IN ANL STORE TIMES OF SIGHTING OF NOMINAL TRAJECTORY

RY ALl RpADaAR STTES.

REWIND 11
INOM="
IF(,NOT . KZ)INOQHM=3
Jd=1
I1=0
READ(11)TINER,IPLOT 2,10 24EQF
IF(EQF)GO To 1 O
II=1T41
TIMESI(INOM,JJ,IT)=2IMES
READ(11)NREC3,TITR,IS,E0F Y ,SWTCHZ
Ir(zoFP10)6C¢ TOo 11
READ(11)DUNNMY
GO TC 12C
READ(1°)TINET
TINESF(INOY,Jd,IT)=TIMFR7
GO T 13C
NSIGHT(INONM,JJ)=IT
IF(JJ,EQ,NSITE)GO TC 140
JJI=JJ+1
II=0
¢0 TO 130

EEAD IM AND STORE TIMES OF STIGHTING OF
BY ALL SITES,

0 REVIND 11
EEWIND 1
TE{.NOT ., X2)C0 TO 13
Jd=1
READ(1°)DUY, DU, DUN,EOF
IF(EOF)GO TO 160
READ(17)DUY , DU, DU, EQF 10, DR
IF(ELELQ)GC TO 17
READ( 1)Ut

60 6 18C

REaAD(12)DUx

GG TO 9%
IF(JJ.EQ.8SITR)IGO TO 20V

Im-61

ALL OTHER TRAJECTORIES

0Q00. 41

00000UM20
0000.43

0000C4UT
C000-4s

0000046«
0000LL7C
0000LLE"
0000L 49"
0000US0
0000051¢C
0000L52

0000U53¢
0000USKC
00000552
62000567
02000579
0000CS8BC
00000597
0po00062"
0000061:
co0ou627
00000637
coooueun
0000C65

0000066
C00CC67"
0o00C68"
c000069"
C00CT720
00000712
0000072°
0000C730C
00000747
0000075
0000076

00000770
0000775
0000C78D
00000797
2000 795
v0000UB )N
c000LB.S
00000B1"
sg0oL¥2”
CoSUUR3

To0CLBU

GoooC8s

2000086
cooous?

c20ocues

4000089




A e s

150 ITRAJ=1

200 ITRAJ=L
270 Ja8=1

_220 READ(10)TIME3,DUM;DUM,EO® = -

I®(EOF)GO To 230
II=II+1
TIMESI(ITRAJ,JJ,IX)STINE]
@40 READ(1Q)NREC3,ITRsIS,EOF1. .SWTCH2
tFIEOF10)G0O TO 25
— ___READ(1Q0)DUNMY
G0 TO 240
230 READ(10)TIHE7
TIMESP(ITRpAJ,JJ.It)=TIMETY
GO0 To 220
230 NSIGHT(ITRpAJ,JJ)=%T
—  rrtay.eQ.NSTIE)GO TQ 260 . .
JI=3gJ+1
II=0
G0 To 220
260 IF(ITRAJ.EQ.T)GQ TO 153
IF(ITRAJ.EQNTRaAJ)GO TO 280
— _ITEAJ=ITRAJ+1 ) AR LY,
60 T 270
280 BEWIND 1
RETURN
|+
ENTRY INTER
=~ Sl o, R ) o)
- DETERMINE THE INTERSECTIONS OF THE TIME SETS
¢

JSIGHT="

IP (TIMESI(INOM,JSITE,JSIGHT)GE,TIMESI(I,ISITE,JySIGHT))

3 60 To 290
3 GO To 309
TSTART=TIMESI(I,JSITE,J
TEND=TIMESF (L, SITE,JISI
31C RETURN
300 TSTART=TIMESI(I.JSITE,JISLGHT)
TEND =TIMESF(INOM,JSITE,JSIGHT)
60 TO 210

SIGHT)
GHT)

290 IF(TIMESF(INOXpJSITw.JSIGHT).GE.TIMEST(&fJSITEoJSIGHT))

4 Go 10 32
TSTART=TIMESI(INOM,ISITZ,JSIGHT)
TEND=TIMESF (INOM,JSITE,JSIGHT)

__G06 TOo 310
320 TSTART=TIMESI(INOM,JSITE,JSIGHT)
TEND =TINMESF(I,JSITEZ,JSIGHT)

I-62

_IFUTIMESF(INOM,CSITE(JSIGHT),LE, TIMESF(ZeJISITE,)ISIGHT))

0920
88885878
00000915
00000g17
00000920
00000939
00000850
00000960
00000970
00000980
00000990
0001000
00001010
00001029
00001030
00001040
00001050
00001060
000010720
00001080
00001090
00001100
00001110
00001115
00001120
00001132
000011472
0000115¢C
00201160
0000117¢
0000118¢C
¢000119¢C
00001200
00001212
00001220
0000123°
0Q00124¢0
00001250
00001260
0000127¢
00001280
0C00129°
c000130¢
cuvoi3ie
000013270
00001332
0000134°"
€000135¢
0000136¢
30001370
00001380
90001390




O
bl o

- o

<o

oo
> o= |

GO TO 310

END
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B e e e e e

COUTPUT UTPUT SYBBOUTINE 00000010

SUBROUT LN, QUTRUT E 00000020

0000030

i ¢ INPUT/QUTPUT HMom 2,MULTIPLE SITE/TRAJECTOQRY VERSION 000000UK0

; ¢ 0000C0QUS
¢ THIS SUBRQUTINE PRODUCES THE PRINT=-OUT OF THE RESULTS QF A PROGRAM000000S0O

¢ RUN, MISSILE/SATELLITE TRAJECTORY PARAMETERS(POSITION,VELOCITY,ETCOQ000062

[ ») ARZ RRINTED=QUT. AS ARE IHE TRAJECTORIES AS SEEN BY VARIOUS 00000070

c RADAR SITES, 00000080

¢ THIS ROUTINE ALSO IS USEp FOR TEWPORARY STORAGE Op oooovo085

¢ TRAJECTORY aND RaDAR DATA AND cAN WRITE p FILE 00000086

¢ FOR LATER USE IN PLOTTING. 00000087
COMMON/TS/T,HyXY2,R5L,P2 00002090

_ *FCONCON/BS.RSD.BSDD.SIG.SIGD.SIGDDsEL.ELD2ELDDsREGAMsHDBETA 00000109
*Y0UTCOM/X1,X3/TIME2/TIN22 U000011:

*7TIMES/TIME8/ISITE/ISITE 00000120 4
*78S/%X(3)sXp(3)aXDD(3) 6000013¢ ,

YIMS/GAMyBETASHX,VO.THE,GLAN,SC145C2, AHsTHES ) GLANS 00000140

*7GE/ZKaB1,P 1 0000015"

 *70PTION/IQUT'»IQUT2,XKZsIPLOT14IPLOT2+KAT2SPHERE,OUTING,IQVUT3 0C00v1gl

*PRTD/RTDsKTDS »RTD3I6,F36,F608°,FRRU 00000172
*¥SWSW/SWTCH1,SNTCH2 0000018

1 *PSWISWH/SKTCHI,SHTCHY 0000G19"
: *7SWSSW6/SWTCHE.SUTCHE 00000207
*JTIMES/TINES/TIMEL/TIMEL,TIMES 0000021

'7AX/761“ FJZ 2TRaJ/7¥%(11) V000022"
COMMON/NR/NREC1,8REC2,VREC3,NRECH(NRECS)NREC 0000023

*7NRg/NRECE/SW T0/SWCH 10 0000, 247
'7:C/:o,10‘.102 00000250
*¥INOUT/INCOUT,IQUT,NOFF1,NOFF2,NOFF3,I0UTA 00000260
COMMON/NRT/NRECT,NOFF4 fhoavas

____ *70UTT/OUTTJ(5 0 §/OUTRJI/OUTTRI(5000),0UTRAD(5000),Q0UTPLT(5020) 0ooov28en

*)7SITES/NSITE,SLAT(20),5L0NG(2 ),SALT(20) 00000285

DOURLE PRECISTION ToH,XY%.RSL,PZ,XeXDsXDDsZK,B14P1,GAM,)BETASHX,) VO, 00000292
*THEE,GLAM,Sc1,Sc2,AH, THZS,GLAMS, RS, RSD, RSDDsSIG,SIGpsSIGDDs EL,ELDy 0000C3C0
*ELDD,REGAM,HDBETATH,X1,X3, TIKEL,TIMES 0000031¢
*)XX,SLATsSLONG,SRLT 00000327

, 00000330
AL IOUT1,I00T2,KZ,IPLOT1,IPL0T2,KAT,SPHERE 00000340
3 0000035¢
A
’

*

N NIO HHZ HIHIHST . e

OHO

HZ0QOo0o0

SWITCH,SWTCHR,SWTCH!,SWTCH2,SWTCH3,SWTCHU,SWTCHS,SWTCHE 0200036"
OF " ,EOF,SWCH10 0oo00C37:
P uooocue”
1= 0000CU47
7 cooouu8n
1)Xo=13 0000C49"
0000089 .
1 v00008uS
Go 10 127 30000512
C 00000512
0000515
00000517

16 B B [ eed

" (') o

m N

N QG
[=

= ©

TN WO
320

=

HHE -~ ™~

2O o
o on
-

v 0O

£

= N'R

0O Y




120 IF(NTRJ.EQ,3)0UTINCe=QUTINC

ENTRY STORTJ

¢ STORE DATA FROM MISSILE/SATELLITE TRAJECTORY FOR PRINT#OUT

IouT = 0

¥IMES = T Liacand
OUTTRJI(ISTORT) = X(1)
OUTTRJ(ISTOR1+1) = X(2)*RTp
OUTTRJ(ISTOR1+2) = X(3)¥RTy
DUTTRI(ISTOR1+3) H
OUTTRJI(ISTOR1+W) = XY2*D, 16666667

—  OUTTRJ{ISTORI+5) = ZK . o e

OUTTRJ(ISTOR1+6) = PZ
ISTOR1 = ISTORT + 7
NREC1 = NREC1 ¢ 1
IF(,NOT,I0UT1)RETURN k.
OUTTRJ(ISTOR1!) = XD(1)*0, 16666667
___OUTTRJI(ISTQR1+1) = Xp(2)*RTD6

OUTTRJI(ISTOR1+2) Xn(3)*RTD6 "
OUTTRJI(ISTOR1+3) Xpp(41)*F36
OUTTRJI(ISTOR1+4) Xpp(2)*RTD36
OUTTRJI(ISTOR1+5) Xpy(3)*#RTD26
ISTOR1 = ISTOR1 + 6

e o ERLE RSt Al il e il e S e et AT S L e —

ENTRY STORTR

mnuun

STORE TRAJECTORY DATA FQR RADAR COMPUTATIONS

__NREC7 = NRECT7+4 ey I
OUTTJI(ISTORU)I=X(1)
OUTTJI(ISTORY+1)=X(2)
OUTTI(ISTORU+? }mX (3)
OUTTJI(ISTORL*3)=%XD(1)
DUTTI(ISTCRU+U)=¥XD(2)

_OUTTJI(ISTORU+S})=%D(3)
OUTTJI(ISTORU+A)=XpD( 1)
OUTTI(ISTCR4+74=XDD(2)
DUTTI(ISTCRL+8)=xpD(3)
ISTORU= ISTORL+O
RETURN

"ENTRY OUTTRI
IREC=1
WRITE(9)IKEC,TIME!
RETURN

ENTRY OUTTR

II1-65

00000518
00000527
00000530
00000USHT
00000550
00000567
00000570
00000577

T 0000058¢

00000590
00000600
0000610
00000629
00000630

- 00000640

00000650
00000660
00000677
00000682
0000069
09000700
00000710
00000727
00000735
00000742
0000075
00000760
00000770
00000787
00000790
000008C"
000008149
00000822
00000837
0000CBU"
0000085"
0000C8B6°
0200087

00000887
00000897
00000902
0000091"
00000g22
00000930
0000094cC
0020295
00000955
DI INE T
0000997

Go00ouUYB:
00000990
00001029




¢ QUTPUT TRAJECTORY DATA QN R PILE
IREC=IREC+1
WRITEZ(9)IREC,NREC?
IF(NRECT«EQ.-)RETURN
BDaTA = NREC7*9
IREC®IREC+"

—  NRITE(Q)IRFC, (QUPTTI(I),I®1,NDATA)} el

FREC? = O
ISTORUs
BETURN

ENTRY STRAD2

¢ COMPUTE SECOND RADAR TIME POINT TO BE PRINTED OUT

TIMEW = T/QUTINC
ITINE = TIMEY
IF(TIMEU=FLOATII?IME),LT.1,0B=5)30 TO 80
Lt e DR e e R B e T CRIEOm I T o S
80 BWTCHUY = ,FpLSE.
$OUTA = INCOUT
YIMEY = T
NRECS = 2
RETURN

[o]

TIME? = T
ISTQRZ2 =
01 = 8
IFr(IoUT2)I0'=13

NREC2 = (

e R R e e R e
ENTRY STORD!

€ STORE RADAR DATA FRQOM MISSILE/SATELLITE
90 XOUTA = (

TIMES = T

— OUTRADI{ISTORZ) = RS*PROGD =

OUTRAD(ISTORZ2+1)

-

OUTRAD(ISTOR2+2) = EL*RTD
OUTRAD(ISTOR2+3) = EL)*RTp6"
OUTRAD{ISTOR2+4) = SIG*RTD
OUTRAD(ISTOR2+45) = SIGD¥RTD6D
_____OUTRAD(ISTOR2+6) = X1*FERU_ 5
=

OUTRAD(ISTOR2+7) X3I*RTD =~ GLAMS
IsTOR2 = ISTQR2 + 8

NREC2 = NKEC2 + 1
IF(,N0T,I0UT2)RETURN
OUTRAD(ISTOR2) = RSpp*F36
OUTRaAD(ISTOR2+1) = pLnp?RTp36
OUTRAD(ISTOR2+2) = SIGDHI*RTD36
OUTRAD(ISTQOR2+3) = RIGAN*RTD

00001019
0000102C
00001025
00001032
00001040
0000105¢C
00001055

00001060

00001070
00001080
000010g2
00001102
00001110
00001120
00001130
00001142
00001150
00001160
00001170
00001180
00001192
00001270
0000121

0000122,
00001230
00001247
00001257
00001260
70001270
0000128C
00001290
00001309
00001310
00001329
00001330
00001340
000013802
00001360
0000137:
00001380
00001390
00001409
00001412
00001420
00001432
(0001440
CC0014S
50001480
00001470
0J00148¢(
00001492

000015207
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. A ——"

c

QUTRAD(ISTOR2+4) = HDBFETA#RTD 0000151
AESTOR EIESPARM MBI RA T e Sal e e s , 4000152
FeTURN T 0000153,
ENTRY STRADL 0000154"
0000155)
DETERMINE LAST RADAR TIYE POINT FOR STORAGE AND PRINT-OU? 00001560
00001579
. IP(TIMEB,LT,TIMES+O0,04)RBTURN 00001580
YIME6 = TIMES 0000159
NRECS = 3 00001607
GO TO 90 00001610
¢000162°
ENTRY PRINTT - 00001637
sy TR R R T R e e e e 4 00001640
OUTPUT TRAJECTQRY DATA 00001657
00001667
IF(NREC1,EQ.0)GO TO 5 00001679
Yotl = IO = 1 ©000168°
MOoDs2 = MOD(NRZC1,52)*I0 00001697
_NPAGE = NREG1/52 + 1 . __ SRR 4 £000170¢
IF(MOD52,EQ,  )NPAGE=NPAGE-1 00001719
K52 = 52*I9 0000172¢
IF(NTRJ,NE,2)G0 %0 85 0001721
IF(SWITCH)GO To B85 10001722
SWITcH=,TRUE, 00001723
L IE(TIMEITENR 1 R0 OUTTINaIGO RO @SL e e 00001724
SWICHR=,TRUE. 00001725
85 DO 40 NP=1,NPAGE 06001732
IEND = NP#*x52 00001740
ISTART = (NPe1$*K32 + 1 00001750
IF(SWTCHR)GO To 18 00001755
L SF(uP.¥E.SPAGEMGE To %O .o oo 9000176
IFP(MOD52,EQ,. . )GO TO 30 00001774
IF(NPAGELEQ.1)60 TO 50 2000178C
IEND = ISTART =1 + MOD32 20001799
30 IF(IOUT1)GO TO 3? 0000180°
WRITE(6,9 )NTRJI, [TIAE1+1T/I0)*0OUTINC, (OUTTRI(J),I=1,I+1049),I=ISTp0000181
*RT,IEN 00001820

i B DR EOND s el i e s
10 FORMAT%%H',' X, U1HTRAJECTORY PARAMETERS , TRAJECTORY NUMBER,I4//5X0000183C

*, 9HTIME(MIN),2X, ' HRADIUS(FT),2Xy 13HLATITUDE(DEG),2X, 14HLONGITUDEQDD0 184
*TpEG)s2Xs ' HHEIGHT(FT) 42X, 14HVELOCITY(FT/8),2x, 21HgAL.cOEFF,{FT**20000185"
*/SLG)»2Xs 22HATHOS . DENS . (SLG/FT**3)/(6XsF742,1X0E12,5,43X9F7.2,8x,FBU000186"

% 2,580 E12,5,3%B13:6,0%38i12.5,12XsE12,5)) 0000187
UG TG0 ) E 0000188 "
50 IEND = MODS2 et i ) ) £000189"

Go TO 30 000019
35 WRITE(6,15)NTRJ, ITIMR1+(I/10) *QUTINC, (QUTTRI(J),»J=1,I+1011),I=ISTp.C001g1
“RT,TEID,I0) 0000192

18 FORMAT(1H1,1 Y,41HTRAJECTORY PARAMETERS , TRAJECTORY NUMBER,I4//3XC0001g3°
*)UHTIME,)UX, EHRADTIUS, 1Xs BHLATITUDE s 1Xs IHLONGITUDE,4X, SHHETGHT,,3X,8H 000194
*VELOCITYs2X,SKERALCOF, 2X,5HATpgEN,5X, 5SHR=DOT, 1%, THLAT=pOT, 1X,BHLONG=1000195
*DOT, 2Xs BHR=DOTDOT, 1X,s 404LAT=pOTPOT, 1X, 1 1HLONG=ROTHOT/2X, SH(MIN) »5X0000196
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FT e 6 7
B A T TR T W L) T OB RN R

E 'Xa1“H(DEG/so~20 2%, 1 H(Dtcls-'z)/(1x.r6 2)1X0E9e3,2XoP7,2,23%X,78.2,0000199C
| *1XaE9.3. 1X. B 131'1125 2:E9.2,B819,3, 130'7|“o’x0'! Sozxn".“ 1X, 00002000

i *£10,3,2%XsE17.3)) 00002010
Go TO 40 ] : Py S5 00002030

¢ 00002039Q

€ PRRINT QUT 18T,2Nn,8 FOLLOWING PIME PQINTS FOR 2ND TRAJECTORY 00002040

¢ 000020%0

180 SWTCHR=,FALSE. , 00002060
IF(NPAGE,NE,1)GO TO 240 00002070
Ir(MODS2,EQ.v)GQ TO 240 00002080

TEND=MODS2 00002090

240 I¥(IQUT1)Ga TO 2U8 o i e 00002100
ERITE(6, 10)NTRI, PIME1, (OUTTRI(Y).9=1,20) 00002117
ISTRT=ISTART*IO 00002120
WRITE(6,57)(TIME2+((I=10)/1I0)*0UTINC, (QUTTRI(J),J=1, 00002132
*2+1011),I=xSTRT,$END.T0) 00002147

1 2558 T:nz*zr:nszoo:rzsc 00002150
; e LT £ D el (1R 5 IR ) e et e o 00002960
: 248 WRITE(6,15)NTRI,2IME1, (OUTTRI(J),I=1,10) 00002172
ISTRT=ISTART+IO 00002189
"R;Tz(ba’s)(TIHE2*£(I*ID)/IO)'DUTINC:(OUTTRJ(J)'J'I: 00002199
*2+1011),I=1STRT,YEND.20) ] 0000220)

80 TO 255 0000221Q

L0 CONTINUE B e 00003000

YIMEY = TIME1 ¢ [IEZND/IO)*OUTINC 00003919

S IF(SWTcH3)GO TQ 2 00003020

ISTORY = 1 00003030

NRECT1 = U S 00003040

6% YIMEL=T 00003080

i BRRORE i .. G0O03080
00003079

¢ PRINT QUT LAST TIME PQINT ) 00003080
00003090

20 IF(NTRJ.NE,2)GQ 10 21 . ] 00003199

y TF(T.GT.TIMES=0,0'D0)GO To 685 00003142
L Go T0 22 e e e T S Ll 00003122

1 IFIT LT Y nzs*o 1D0)50 To 65 00003130

2 OUTTRJI(1) = 1) 20003140

OUTTRJI(2) = x(2)varp 00003153

OUTTRJ(3) = X(3)#RTD 00003162

! OUTTRJ(&) = H 00003172
- OUTTHI(S) = XYge, 16668667 . o 00003189

OUTTRJ(6) = ZK 00003199

DUTTRI(T) = P2 00003200
IF(.YDT.ICUT1)GO T0 25 00003210

ourvasce: = 1Y%, 16666667 0000322¢

UTTRI(9) = XU(ZS‘"TQS” 00003230

“MA__r 1T RJ(;_L,f B0 et s L I L L O I o 00003240
OUTTRJ(11) = Xppl1)*r35 ' 00003252

OUTTRJ({12) = XpDl2)*RTD36 00003260
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OUTTRJI(13) = XDD!3)*RTDI6 0200327

_ 60 _TO US " N £000328"
25 IF(MOD52,EQ, )GO TO 55 3003290
RRITE(6,6" )T, (OUTTRI(I)eI=1,10) 0000337
60 FPORMAT(6X,F7.2,1%,E12,5,3%x,F7,2,8X,F8,2,5%,512,5,3%,813,6,4%,£12,52000331
*,12X,212,5) 00003327
GO TO 65 0000333"
55 WRITEZ(6,17 )NTRJ,T,(QUTTRI[I),J=1,10) 0000334,
6o TO 65 0000335¢
45 IF(MOpS52,EQ,-)GO TO 79 0000336°
WRITE(6,75)T+ (QUTTRI(I)4J=1,10) 0000337
i FOR““’("X.F5.2.‘X'59.3.2X.F7.2.ZX.F8.20‘X.E9.3.1X.E1O.3.1x,?5.2, onDD338
‘n!:g.LE’-’.3.1)(.!7.“.1X.!3.5.2x.18.“-1Xa210.3.?x.!10.3) NQ000339
L 1Ee0 70 65 A L 000026
70 WRITE(6,15)NTRJ,T,(0QUTTRJI(J),J=1,10) 0000341°
GO TO 65 0000342°
0000343°
ENTRY OUTRDR 00003440
(o OUTPUT RADAR DATR ON FILE 6000345, i
EQOF8 = ,FRLSE, " 5 00003469 j‘
WRITE(OB)NREC2,NRECG6,E0FS 00003470 {
IF(NREC2,EQ,.)RETURN 0000348 > |
YF(NREC6,EQ, 1T«OR.NRECHA,5Q,2)WKITE(08)TIMEZ, TIMNEL 0000349° :
IF(NREc6,EQ, )GO TO 95 U000359" !
IF(NREC6,FEQ.3)WRETE( 8)TIMZ2,TIMEN,TIMES ©u0003517
_..95 NREC = NREC2*I01 . . 00003520
WRITE(O8) (OUTRAD{I),I=1,NREC) 00003s53C
ISTOR2 = 1 20003540
REEC2 = U u090355
¥RECE = | 000356 !
RETURY 00003572 i
ENTRY OUTEOQF 0000358° ]
EOF8 = ,TRUE, 0000359¢ i
WRITE(O8)NREC2,NREC6,8078 00003607 g
RETURN 0000361 !
1 ENTRY PRINTR (000362° q
¢ OUTPUT RaDaK DATR ON PRINTER €000363° |
REWIND 8 20003647 :
k I011 = I01 = 1 ¢000365"
1L0 SWITCH = .TRUE, 0000366- |
. SWTCHR = FALSgE. 0000367 l
: £ READ(O08)NREc2,»NRECcO,E0OFSY J000368. |
IF(EOF8)GO TO 14 €200369°
{ IF(NREG2,FEQ,-)GO TO 329 000037¢0 |
NREC = NREc2%T01 1900371 !
IF(NREC64EO.1.0R.NRECHHQ,.2)READ(OB)TIME2, TIMEN N0020372 |
IF(NREC6,¥Q, )GO TO 132 0000373 {
IF(NREC6,FQ,3 ANDSWITCH)RAAD(OBITINER, TINES, TIMEE 1000374 |
IF(NREC6.EQs3 AND (10T SWITCH))READ(O8)pYM,DUM,TIMES ¢320375
130 READ(08)(CUTRAD(T)eI=1+NREC) 2000376
MODS52 = MOUD(NREC2,92)*I01 0003177
NPAGE = NEECZ2/852 + 1 Lw000378
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IF(MODS2,EQ, ' )NPAGE=NPAGE-1 0000378
K52 = §2¢7101 0000380
DO 110 NP=1,NPAGE 00003810
IEND = NP*X52 00003823
ISTART = (NP="4*f52 + 1 7000383°
IF(NP.EQ,1)GO To 150 60003864y
160 Y*(NP,EQ.NPAGE)GOo TO 153 00003g5"
e XELRR, x:.az GEigo TI0 108 St = 0000386y
200 IP(MOD52,EQ,J))GO TO 105 00003g7¢C
IF(NPAGE.EQ.1)GO TO 115 00003880
IEND = ISTART «1 + MODS2 00003897
108 Ir(IOVUT2)GQ TO 10U 00003900
WRITE(6, 125)NTRJISISITE,SC'»5C2, (TIME2+(I/I01)*OUTINC, 0000391¢C
. #*louT naa’i‘tu=:.‘oizj 1#X=TSTART.TEND,IO1) 0000392
125 FORMAT(1H1, 'UX.36HR D" PARAMETERS , TRRJECTORY NUMBER,IW,3X, 1ounA<000393'
*DaR SITE.-~. ‘2.3, DEGLLAT.",F12,3," DEG.LONG," //5X,"TIME",7X,BHU000394"
*51 RANGE,b4X, 13HSL PAWSE-qATE,31.9HEL!VATION 7X, THEL RATE. ux,vukz:nuooos 50
*UTH,6X,7HAZ BRATE.~X,5HRADTIUS,4X, 12HINERTIAL PHI/UX,SH(MIN), 10X, 4H(00003960
*NM),8X%,6H( 57/37 9%s5H{DEG] 49X, TH{DEG/S)»5X»SH(DEG),7X, TH(DEG/S),4x00003970
___*)5H(ERU .“‘3.5 (DEG)/(2XaF7, 2.2X02132624%02130645%, 8742, 3%, 144, 4x0000398¢
*3F7,2,2X4E1 $3X,F7,.3,9%,F7.2)) 00003990
0 T0 110 000Qu00
115 IEND = MODS2 00004010
GO TO 105 00004020
100 WRITE(6,135)NTRJ,ISITE,SC 9SC2, (TIME2+(I/I01)*OUTINC, 0000L030
_ *l1QUTRAD(J)\J=T,T+T011)X=1START,TENDALO1) GQoououcC
135 FORMAT(1H1, '.Xs36HR3DaR PpRAMETERS , TRAJACTORY NUMBER,I4,3X,10HR,000040U50
*DAR SITEINsF '2.3," DEGLAT"sF12:3," DEGyLONG," //3X,"T1Hz 2X,8H0000U060
*81-RaANGEs X, HS;-”AVS;-FI.1X,9H2LEVATION0“XA7HEL'RATEa1Xo7HAzINUTUOOO“U7°
*H,5X, THAZ=RATE, 2%, 6HRADIUS, 1X, THYNR=PHT, 1X, THSL=RTRT s 4X, THEL-RTRT, 00004 08¢
*Ux, THRZ=RTRT, 1.75233.71!.*x.’xxzanch/zx.SH(“xn) sx.uP(NM).sx,ﬁu(uoooun9~
_ *PT/5)45Xs5H{pRG)§5X, TH(DEG/S) »2XaSH(DEG) 46X, 7h.pzs/s) 3%, 5H(BRU)02JUOOU1 0
*X,5H(DEG) » 1Xs 8H{ rr/s/s;.zy.gw(pgc/</s) 2x.9HtszIS/S).2x SH(DEG).3”000“1V
*X ) SH(DEG)/(1XsF6.2,1%X)Eqe3s 1%, E119403XeF742,1X0E10,3,1%yF7¢2, 1XpE10000412
*1ls 1XeFT o3, 1X3F74 2 ".2-"7.3.‘2(,!10 3'1x E10, 3,’)(.?7.2,1)( Ee2) 60204 13¢
60 TO 11 G000u 14
03004157
‘ € BRINT QUT FIRST,SECQND AND FOLLOWING TIME POINTS 00004160
00004172
150 I CR)GO TO 145 oo0oQu18¢C
& £ 2000419¢
L5 1 E«EQ.1)60 TO 165 0000420
1g5 I 2)60 TO 17 Vo0QE21:
WRITE(6,125)NTRISISITEsSC ' »SC2, TIME2, (OUTRAD(J),I=1,101) HOS g
ISTRT = ISTART + 101 uooou23"
WRITE(6,175)(TIMEL+((I=L01)/I01)*OUTINC, (QUTRAD(J),J=I,X+I019),I= 0000424
*ISTRTLIEND,IO') 0000525
q-5 F:R.“ATiZX;Fﬂ.".:’X;7‘3.5.'4)(;2’3.6.5)(:?7-2'3an'1.“:‘41.?7'2.2)(.2110“‘«L70“26
* 3,7 ,.300% P 7,27 0000427
_ IF(SWTICHR)WRITE(6,175)TLMEG, (QUTRAD(J),J=TEND+4,IENDATIO) 00004289
190 TrMe2 = TIMEH = OI'TINc 0000629°
6o TO 1 co00u3cn

uI-70




170

WRITE(6, 1’5 “TRJATS*TL.SC »5C2,TIMNE2, (QUTRAD(J),J=1,101)

TSTRT = IS

1358 Ponﬂgr(‘x.rs 24102930 1X,E11,4,3%,FT,2,1%,810,3, 1X,77,2,1x,21144,
B R A, I F T 2 I BT e T 10 .3 1X,210,3,1x,F7,2, 1x,r7,z)
fzub*q.tsno*z01a

965 ¥

'vnzrz(6.155)(rxng~¢((z-xof)/xo1)-ourxuc.(ouraap(a) JRI,I47011)s1=

*ISTRT,IENL,JO01)

!r(swrc R)HRIT:(B.1es)r:nse.(ouraAD(J) J=
&g TO 189G SR e e T
IF(NREC6.,NE,I)GO TO 1g6

SWTCHR = ,TRUE,

IEND = IEND = 101
IF(MODE2.ME, . ) IERD=MON52=201

GO TO 198

196 IF(MODS2.NE.v)IEND=MODS52 = _ _ Sl ol i s ERTA

_IF(NPAGE,EQ,1)GO TO 210

230

GO TO 198

PRINT OUT LAST TIME PQINT
IF(NREC6.NE,3)G0 TO 292
IF(MODS2,E0, /)60 TO 205

IEND = ISTART w 1 + M0D52 = I01

IF(IOUTZ);O T0 22

IF(IEND,LE,ISTART)GO TO 215

WRITE (6, 125)NTRJ,T SI*L.S",SCZ.(TIHEZ*(I/I°1)'°UTINC|
'tournxp(J).J T,I3I011),IsISTART,IEND,I01)

___WRITE(6,175)TIME6E, (OUTRAD{J),J=IEND+1,TEND+IO")

215

220

225

208"

60 TO 110
WRITE(6,125)NTRI,ISITZ,3C ,SC2, TIMES, (OUTRAD(J),Jd=
*ISTART,ISTART+1011)

60 TO 11

IF(IEND.LE,ISTART)GO TO 225

WRITE(6,135)NTRJ,ISITE4SC »SC2,(TIME2+(I/201)*OUTINC)

'!OUARAD(J) J= r.:+101‘).z=zsraar.xst-zoi)
wazrs(&.ﬂES)rznze.(ourJAoIJ>.Jéxzno*1.IzND+101)
60 TO 11¢
WRITE(6,135)NTRI4ISITE,SC »SC2, TIME6, (OUTRAD(J),d=

*ISTART,ISTART+I01")

Go TO 11. i

IEND = IEXD - IO1

GO TO 23:

IeNDp = MODS2 = 10!

Go To 23¢

CONTINUE
SWITCH = ,FALSE,

SWTCHR = ,FALSE,

YIME2 = TIME2 ¢ (IEND/ID1)*CUTING

GO TO 8
RL"“ 8
RETURKN

ENTRY NOTVIS

WRITE(6,25_ )NTRJISISITE,SC '4»SC2

25¢

PORMAT( TH1/// 10X, "CBJECT ¥OT VISIBLE TO RADAR"//1(X,

II-71

0000431
00J0432"

0000433

0000634

0000435
00004367
00004370
vooou3s
0000439
0000M&LT
00004

0000442
0000uU43

00004432
0000443y
0000LuL "
00004450
0C0QuU6C
0000LuW7

0000LUBO
0000449
00004527
00004519
0000452¢C
0000LS3C
000045,
0o0ouS55n
VO00USBC
V000u573
0000458)
N000459)
0000Q46J)
coooue1>
000oue2>
00004637
000046

0000ULES "
£o00uB6"
co004670
0000up8

V000469

00004709
3000471

0200u72.
w3004 730
)OO0L 74
V200475
0200476

0008777
JoNou78

0000479
200048
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-'Taaati g x NU!I!R',IH x;"llgif SITE",I4,r12,3,

RETURN
ENTRY PLTaARE

s ﬂ: «L0NG, MR, e e S L L

GENERATE DATA TAPE/FILE POR INPUT TO PLOT PROGRANS

anonao

FIME3=T
ISTOR3e 1
202=8
IF(IPLOT2)102=13
Lease NRECIED. o e B e
FRECy=0
NRECs=Q
BOF=,FALSE,
QRITE(10)TIME3.IPLOT2,102,.E0F
RETURAN

!NTRY STDR’P

TEMPORARILY STORY RADAR DATA FBOM MISSILE/SATELLITE

n Oon

TIMET=T

RRESIET » 15y 0 A © € W) EDE D L i o Wy 1 S SR SERCPE Pl Sl S B 0 N el e

OUTPLT(ISTOR3I+1)=RSN*0,016666657
OUTPLT(ISTQR3I+2)=zL*RTD
OUTPLT(ISTOR3+3)=ELp*RTIp6
OUTPLT(151033?“%=SIG'RTD
OUTPLT(ISTOR3+S5T=SIGD*RTp6"
_____ QUTPLYCTSTORIC6 )X CIFWRRRIN . vh s g o ol el
OUTPLT(ISTOR3+7)aX(3)*RPD-GLAMS
ISTQRI=ISTQR3+8
RREC3=NREC3+"
NRECL=NREC,+
IF(.,NOT,IPLCT2)RETURN
__OUTPLT(ISTQR3)=BSD2*F3I6 _
OUTFLT(ISTOR3+1)=ELDD*RTD3S
OUTPLT(ISTQOR3+2)=5IGpp*aTpls
OUTPLT(ISTOR3+3)=RIGaM*RTD
OUTPLT(ISTOR3+4)=HDBETAYRTD
ISTORI=ISTOR3+S
. BETURN . s S TS S A S e e T e T S

ENTRY PLTAPR!

CUTPUT DATA ON PLOT TAPE/FILE

aOnon o)

___BOF10=,FALSE, TEE TR
WRITE(10)NREC3,NRECL,NRECS,EOF10,SWTCH2

IF(NREC3,EQ, )RETURN

oI-72

FeTr—

. ENXTIALIRAATION FOR DLOT PAPE/PILE. .

0000QkB1C
0000682.

00004839
00004840
00004850
00004860
00004877

..9000ug8?2

00006897
00004927
000Qk91n
0000u4g22
0000493C
0000ugl?
00004980
00004960
00004970
00004ggn
00004990
00005000
00005010
000050290
00005030
c000504c0
00005080
000050690
00005070
000050820
00005090
00005100
0000511°
00005122
00005134
C0005143
00005150
00008516¢
0005172
00005180C
00005192
00005202
00005210
006005222
0000523°
00005240
0000525¢
00005267
00005277
00005280
0200529"
00005302
0000531?
0000532.




!Ql!“)
—_FDATA = NRECI*IQ
(QUTPLY

IP(N!!C3 GO T0 235

WRITE(10)

238 NRpcI=0

ISTOR3s 1
BRECS=NRECS*!
RETURN

I 1= TNpATAY

(e}

(2]

__ENTRY PLTAP2

anoa

¢
c

4

ENTRY PLTEND

OUTPUT LAST TINME OF MISSILE SIGHTING BY RADAR SITE

~ WRITE(10)TIME?
RETURN

OUTPUT LAST RECORD ON PLOT TAPE/PILE FOR ONE SIGHTING

§or10=,TRUE

WRITE(10)NREC3, NRECU,HRECS,EOF10, SKTCH2
b SRR S S S e e e

ENTRY PLTAP3

OUTPUT FINAL RECORD OM PLOT PILE

EQF=,TRU
RETURN

ENTRY STORTZ

TRUE.. el
”RIT!(1C)TIHE’aI’LOT2'I°20’U’

%_____EIQEEWDAI} JOR_ 28D ZRASECTORY . . o

nNaon (2]

Xx(1)=x(1)
Xx(2)=x(2)
Xx(3)=x(3)
XX(4)=XD( 1)

__Xx(5)=xD{2) _ PRRCENRE  CYNITLs s

XX(6)=XD(3)
XX(7)=xDD(1)
Xx(8)=XDD(2)
XXx(9)=xXDD(3)
XX(10)=2K
_Xx(11)=PZ
RETUDN

EXTRY OUTYOM
PLACE NOMINAL TRAJECTORY ERDAR
TISITE =1 =
IF(,NOT.XZ2)G0O T0 & ©

DATA ON A SEPARATE FIlLE

2000533

00005342
0000535¢
00005360
000085379
00005380
00005390
00005400
00005612
0000542°
00005430
00005447
00005452
00005469

- 0000547

00005482
00005490
00005590
00005514
00005527
0000553¢C

00005540
0000555
00005860
00005570
00005580
0000559
00005600
00005610
00005620
00005632
00008640
00005650
00005660
0000567¢
00005680
0000569~
000057C0
00005710
00005720
0000573¢

00005760
00005742
00005744
00005952
0000576¢
00005770
0000578
00005799
00005820
00005840
0000582

iy K [t

o

iikmLa&m__md s, i e




ORI b i o

EWIND 10
EWIND 11

440 READ(10)TIMEZ3,2PL0T23,102,20F

WRITE(11)TINE3.IPLOT2,102.200
IF(EOP)GO TO 41

30 BEAD(1Q)NRECI,ZTR,IS, 2001 ,SWTCK2

SRITE(11)NRECILITRoIS,2OF 10,SWTCNE
IF(EOR1Q)GO TO &2

RDATA =NREC3*IO02

BZAD(10) (QUIPLT(Y)2X=1,MDaTa)
RRITE(11) (OVTPLTII), I, NDATA)
G0 TO 43u

420 READ(10)TIME?

NRITE(11)TIME?

GO TO Quo

10 IF(ISITELEQ.NSITE)RETURK

ISITE=ISITE+!
GO TO 4ul

800 CONTINUE

BETURN

END

s e s st i i

00005837
00005840
0000588¢
00005860
00005870
0000588y
00005897
00005940
00005916
00005920
00005930
00005940
00005980
00005960
00005972
00005980
00005990
00006000
0000601
00006015
00006020

”'ﬂﬂﬂﬁ&ﬁ*“w”*;ﬁ“




CRKG 4TH ORDER RUNGE=KUTTA=GILL 10002179
E SUBROUTINE RKG 17100218
c INPUT/OUTPUT MOD r30219
c ¥HIS ROUTINE IS A 4TH ORDER RUNGE=KUTTA=GILL WHICH NUMERICALLY 00022
¢ ENTEGRATES THE 28D ORDER NON-LINEAR DIFFERENTIAL EQUATIONS OF 2000221
¢ HoTION, 100222
DOUBLE PRECISION C,oF,DsAsBsDEG,DXN,DXDX,DL,SAL,ABLE,BAKER 0200223
DOUBLE PRECISION X,XD,XDD ,000224
BOUBLE PRECISION P,Q V0225
BOUBLE PRECISION P1,2K,B1,TWOPI 1900226
BIMENSION c(4), P(4), Dluy, A(3).B(3) 100227
DOUBLE PRECISION TO 100228
toMMON /B3/ X(3),XD{3).XDD(3) 1200229
COMMON/GE/ZK,B1,P! 100237
€oMMON /ST/ P(3), Q(3) 120231
*¥T0/TO 730232
PATA C/0.5D ,.2928932188,°,7 7106781,,1666666667/ 2100233
BATA D/0.5D ,,2928932188, ,777106781,7,5D0/ £)00234°
DATA P/2.°D0,1.0B2,1.0D0,2.0D3/, 0000235"
*?WOPI1/6,2831853 717958648/ 1300236
$o 10 3=1,4 3300237 .
EALL EQTNX .)00238
$o 10 1=1,3 4100239
A(I)=XD(I) . CYu02¢.0
B(I)=xDD(I) 00002417
BXN =(A(I)=F(J)*Q(I))*C(J) 2270242
bxDx = (B(1) = F({J) * P{IY) * C(J) vJ0C2437
BL=TO*DXN ©))024u
R(I)=Xx(I)+DL .700245
®D(I)=xD(I)+TO*DEDX 0000246°
Q(I)=Q(I)+*3, DO*DXN=D(J)*A(I) 200247
10 P(I)=P(I)+3, DO*BXDX=D(J)*B(I) 2000248
TF(X(3)) 13,14, %4 L200249
12 K(3) = X(3) +TwoPI 00002535¢
14 BAp = X(3) = TwWoPI (390251
$P ( SAD ) 12,111,111 1000252°
11 K(3) = sap 2270283
12 RETURN J2002%54
END 0000255

II1-75




Listing of the Sample Input for the Program




*93g 2

*94@ Z0 @00LZS".

*c.d Z0 4.0009°, (SW:T9)HOIMNIIND 10 1SY3’IQNIIONOT DINI. 3DC3D

4o in®o=- (S3HI)¥golIvn03I 30 HINOS- JIKY HLION+ *3ANITILVT DIMINED039

S¥3LdWvEvd d1ITTILV¥SEnS

*0ad 2o AoSton*o (NET9)HOIMNIZYD 40 LSVI*IJNLIONOT DI¥Ix3D0dAd

(3HL)¥0IVN03 I0 HINOS=- GNY HIYON+ ‘INONYNE IV 3ANIILYT DIYINID0ED

*23s/%1d G° Q000ZHLISSZ*0 (OA)HO04T Lv IAONY,LE O FAILVTAY FTISSIN d0 ALid0TdA

d

i (ZX)HOLIMS NOI1237T3S XNOIJALYHI TVNIWON

d

*1d 90 de.gC9'0 (X4)1nONYNE Iv 3TISSIW J0 LHOIIH
*€4a0 TOo a9zBLg‘'0 (Y13€)HIE0N TATIVIZY l¥mM ITONY ONIQVYIH
*93d 20 402006°0 (HY9)TYOTINIA 34l I¥M ITONY R¥INZ-3¥

§'IdIDMAINI JHLI 30 ¥oIdAa FLVIS TYILIIST

IR R R R R R R AN Y

PPBBIBIBINIR IR IBRINNS

4 (7I83INT)NOIZd0 XIIDOTEA TVIININI

1 (Ig3HAS)T13QOR HIYVE TVOIYIHAS

1 (IYX)NOI1&0 TIQOW DINIHISOWIV

(z101d1)2Z NOI1d0 9ONTL1O01d 1 (L21C7d1)L NOIXd0 9SNIZ1014
d (ELNOI)SIONI-3J310 yIIAWVEVE wva¥y y0d NOJLA0 LAOINING

NIk 00b°0 (ONIINO)I .0-ININA ¥0d SINIOd 3WIL NJIIMlTE INIAIHONI
(ZlnOI)Z NOILEO0 LNO=INIW: i (LI00I)L NOII4O LnO-2INING
v (KOIASN)HOLIMS ONISSADONI NIVKW

*NIW 20 000.0Z°C (AL)XMOXDELVEL ¥V 804 FHII WOWIXVR

0t (AYYIN)AAIVIANIS SITYOIDILNYI IO J3IEWAR

STOUELINOD WYEDONHg

SINANI (QOK A¥O0l. 3rVNL/31lz€ TT4IITAW)INVYYOONI X¥OLO3CYyL JTISSIW

I111-77
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-
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‘0 0
's L0 QOEESE®D L0 JOEESE"O *0 10 @20206°¢
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'8 L0 AOEESE® O~ 10 QOEESE"O L0 300005°0 *H
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Sample Output for the RADC Trajectory Program
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i o & o{ @ »,
OO0 OO0 o

4

L]
)
] (€es3d/015) Su207SONIY

1915/22024)"42203° 1Y

{S/34)X112013A

‘o 60 INLYSSZ 0 90 3€0809°0 8518 £9°8S

' 60 anig9ssi o 90 3€0809%0 b6'os Z8'8s

‘o 60 ANLYSSZT*O 90 3IE0B09°0 nz'os z0°6%

‘o $0 30L9SSZ0 90 aE0B09%0 is'eL 12%6%

5 3 ‘o $0 INLISSZ 0 90 3£0809°0 88°8L on*6$
*o §0 anL9sszo 90 3£0809%0 6L°8L 3568

.0 $0 anL9sSSZto 90 3€0809°0 6n°LL 9L°6%

0 $0 anigssz o 90 3£0809°%0 8L 9L £6°6%

0 €0 ani9ssZ’o 90 3€0809°0 90°9¢ 21°09

‘o §0 aNL9SSZ*0 90 3eb809%0 €€'sL Lz%09

it Sl ‘0 60 anL9SSZ'0 90 FE0BO9'O 09°nL £n°09
o §0 avi9SsZ®o 90 aeb#0I'D 98'cL 6509

‘o 60 aINLPSSZ 0 90 I€0809°0 ZhEL nL°09

' €0 28L956Z°0 90 3€0809%0 9c'zL 58'0%

‘o 60 INLYSSZ*0 90 I£0809°0 09°1¢ €0°19

‘o 0 ZWL98SZ°0 90 3€d809%0 €8'0L L1119

‘0 60 INE9Ssz o 90 3£0809°0 90°0L LE*LY

*6 G0 dHIYSSZTTE PO IEOVEAID 0 iZ%ed 0 LS

0 60 INLYSSZ*0 90 3£0809°0 gn'g9 LS°19

' 60 a0L9ssZ%0 90 3£0809°%0Q 6379 €3°ig

‘o 60 INL9SSZ o 90 3€0809°0 68°99 08°19

‘o 60 a0L9SSZ°0 90 a£0809%0 80°99 16°L9
‘0o o0 anigsszo 90 3€0809°C LZ°s9 z0°z9
*0 60 ani9sszto 90 aE0Bo09’0 Sntng 2123

‘o 60 INLYPSSZ'O 90 3€0809°0 Z9'¢c9 1z°23

*o 60 INE9SSZT 0 90 ac£d809%0 6.°29 £°29

‘o 60 INLYSSZ'O 90 3€0809°0 96°19 6€°29

*b 60 abig9ssZ’o 90 3€0809%0 29 Ln*ey

) $0 ant9sszto 90 2E0809°%0 LZ°09 n5°29
7' 7T G0 Fhi9Ss¥y 30 FEVEOSTD T Zh'es 1923
‘o $0 FuLPSSZO 90 3€0809°0 Ls'8s L9°29

*o $0 avigssZto 90 2e0B0%%D bees £0°29

‘o $0 INLPSSZT'O 90 3£0809°0 S8°'9s 8L°Z9

Yo §0 29£965Z°C 90 3eb809°%C 66'SS €8°29

5 0 $0 FBLYSST'O 90 3€0809°0 £1°ss L8279
YD T %0 ZNL9SSZ0 90 IEVWOITS T TI9ZT'ns i NS4

‘o §0 29£9552°0 90 3£0809°0 6£°€S %6°29

' $0 anL9sszto 90 3£0809°%0 gs'zs 96°2%

‘o 60 2ni9ssZ*0 90 3€0809°0 §9°LS 86°29

‘o 60 aNL9SSZ 0 90 2c0809%0 LLtos 66°29

‘o 60 ané9SsZ'o 90 3€0809°0 06°6n 20°€9
TTOTYD T %0 @ni9GsZ*0 90 JTUWOITO 0 TE'em T0°E9
‘o $0 anLesszto 90 3€0809°0 Si'en 00°€9

*o $0 a0i9ssZ'o 90 3c0809°0 8Z"Ln 66°29

e D $0 anL9S§sZ°0 90 a€0809°0 bnon L6°29
' 60 anfgssZ’c 90 2c0809°%0 LI ] S6°29

‘0 60 20L9SSZ°0 90 3€0809°0 L9°nn Z6°29

TUTTTYRT TR0 AWLOSSYTS 90 JEOWOSYT T O0EER (104
‘0 €0 abL9SSZ*O 90 2€0809°0 £6°Zn $8°29

0 60 2bi96s2Z'0 90 2EVB09TD L072Zn N M4

0 60 anipss2’o 90 3£080%9°'0 bzt 9,29
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J

v

o
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€ e

O OO O

O

O IO L OC

0

8 AnksLz*
80 ANESLZ®
g~ AnEsiz®
80 ANESLZ®
85 ANEsLZ’
B0 ANEGLZ®
8. ANESLZ®
80 ANEsSLZ®
8" Angsiz’
80 ANESLZ®
g0 Anksiz®
80 AnEsiLZ”®
8" dAnkgiz®
80 ANEGLZ®
80 Ankciz’
80 ANESLZ®
o RRESTZ”
80 ANESLZ®
80 Ankciz”
80 ANESLZ®
8. ANESLZ®
80 ANESIZ®
8o ¥nfciz®
80 INEsiZ°
‘BEE L1 SR Al
80 AnESiZ°
80 RnkciZ
80 3INESLZ
Bo IRESTZ”
80 INESIZ"
8. anksiZ*®
80 AINESIZ®
8C aneciz®
80 INESiIZ*
C INECIZ”
80 IANESIZ®
80 In€siz”
80 INESLZ®
3 gnEsee’
80 InESLZ®
g0 FIHESIT™
80 INEGIZ®
o ankou”
80 AnESLZ*
80 ANESIZ”
10 InESIZ*
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20
(Eeeld/915) SNAC SORLIY

® & ° ® a @0 @0 W o e e e e @ a e e e G e ¢ e ® e we @s a

CO0OD0000O0OO0O0VO00O00O0O0DO0O0CO0ODO0CO0TOTOQOOO0OOC OO

(915/24e13) 333020 1V8

S0 INLYSSZ'O
§0 aNLYSSZ*O
S0 INLYSSZ O
60 anL9sse*C
60 anL9gssZ o
60 anL9ssZ e
S0 INLYSST*O
§0 anL9ssZ o
§0 INLYSST 0
§0 INLIYSSZ*C
60 anty9sszto
6C INL9SST*C
60 INLYSSZ O
§0 FNLYSSZ 0
60 aNLY9SSZO
§0 aNLYSSZ*O
§0 INLYSSZ*O
§0 ahi9ssZio
$0 INLYSSZ*O
$0 anL9ssZio
$0 INLYSSZT*O
$0 aNLYSST C
§0 INLISSZ*0
60 anig9sszee
€0 anL9sszto
60 aNL9SST 0
€0 INLYSST*O
60 aNL9sSsZ o
§0 INLYSSZ*O
60 INLISSZ*C
€0 anL9sszto
$0 anL9ssZto
€0 INLYSSZT*O
§0 INL9SSZ O
€0 ANLYPSSZ O
§0 anr9ssito
60 aNL9SSZT0
$0 INLYSSTiO
§0 INLYSSZT O
§0 INL9SSZ 0
§0 anL9ssz’o
60 INi9SSZT O
60 aNL9SSZ 0
§0 INLYSSZ O
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Plots from the Sample Output
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C. Cobra Talon Trajectory Program

) Introduction

The Cobra Talon Trajectory Program is a modification of the
general perturbation program developed at RADC by Mr. George A. Ellis
for the prediction of the position and velocity of an earth-orbiting satellite
or ballistic missile. The Cobra Talon program was used to furnish data for
the study associated with the Cobra Talon radar project. It differs from Mr.
Ellis' program primarily in the use of the first trajectory as the nominal
trajectory for the perturbation calculations. PRC/ISC has made the neces-
sary modifications to the Cobra Talon program so that it can be implemented
on the interactive system for the RADC Radar Simulator. The reader is
referred to two documents for further information: '""COBRA TALON STUDY
COMPUTER PROGRAMS, " by John C. Cleary and Leonard C. Gratch, RADC/
OC-TM-71-4, and "SIMULATION PROGRAM FOR THREE DEGREES OF
FREEDOM TRAJECTORIES, " by George A. Ellis, et al, Technical Memor-
andum No. EMA-TM-66-5.

Zs Computer Program Operating Environment

a. Computer
Honeywell 6000.

b. Source Language

FORTRAN Y under GCOS.

Ce Memory Requirement

16 K words

d. Typical Processing Time Required

0. 25 hours (900 seconds)

€. Peripheral Equipment Requirement

Four disc files (file codes: 02, 03, 04, 07).
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£. Non-system Subroutines Required

ATMOSP Atmospheric model.

CONVER Conversion of trajectory to radar
coordinates.

EQTNX Computation of acceleration com-
ponents,

ICER BM Performs initialization for tra-
jectory computations.

INPUTT Input subroutine.

OUTPUT Stores trajectory data in an array
for outputting.

PRINT2 Prints out trajectory and radar
data.

RKG Performs 4th order Runge-Kutta-
Gill integration of equations of
motion.

SAVE Outputs trajectory and radar data

onto files.

3. Inputs

The following is the set of input parameters required for the

Cobra Talon Trajectory Program:

NAMELIST IN1

TM - Maximum forward trajectory run time (minutes)

TMI - Cut-off time for backwards trajectory (minutes)

NAMELIST IN2

CA - Surface range - dummy variable (degrees)

BETA - Missile heading angle measured clockwise from north
(degrees).

GAM - Missile re-entry angle relative to vertical (degrees).

HX - Height of missile at burnout (feet), referenced to ecarth's

surface.
NAMELIST IN3

KZ - Program control variable,

=0 differences are calculated relative to third trajectory.
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g

=1 differences are calculated relative to first trajectory.

NAMELIST IN4

ELIM - Maximum co-latitude of elevation angle for which
radar coverage parameters are determined (degrees).

NAMELIST IN5

VO - Initial velocity of missile (ft. /min. ).

INERTL - Initial velocity option variable.
=1, initial velocity is inertial velocity (SATELLITE orbit).
=0, initial velocity is burnout velocity (MISSILE trajectories)

NAMELIST IN6

ZK - ZK=g/2Bc (Bc=ballistic coefficient in lbs. /ft? and g=32.2
ft. /sec.?), measured in ft. 2/fslugs.

KAT - Atmospheric model option variable.
=0, sets the atmospheric density to zero.
=1, use the atmospheric model.

NAMELIST IN7

A - Out of trajectory plane perturbation, + ejected to the
left of nominal trajectory (ft./sec.)

B - In plane perturbation, + ejected backward from nominal
trajectory (ft./sec.).

§ C - In plane perturbation, + e¢jected upwards from nominal
trajectory (ft. /sec.).

MM - MM=3 gives nominal trajectory, MM greater than 3 gives
MM minus 3 perturbed trajectories.

NAMELIST IN8

SCl - Radar latitude (positive north and negative south of
equator) (degrees).

SC2 - Radar longitude west of Greenwich (degrees).

AH - Altitude above sea level of radar (feet).

NAMELIST IN9

GLAM - Launch longitude east of Greenwich (degrees).

THE - Launch latitude (positive north and negative south of
equator in degrees).

il s A
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GLAMLI - Impact longitude east of Greenwich (degrees).

THEI - Impact latitude (positive north and negative south of
equator, in degrees).

4, Output

i Output from the Cobra Talon Trajectory Program first consists

of a printout of the input data for the computer run. Seccndly, the output
consists of a printout of data generated for the first trajectory. This data

is printed out as a list of trajectory parameters (e.g., radius, latitude,
longitude, etc.) versus incremental trajectory time points (generally sep-
arated by 0.1 min. increments) from start time to end time. If the target,
whose trajectory has been generated, is detected by a radar site, a listing
of the radar parameters computed for the site, from initial time of detection
to time of leaving coverage, is also produced. A description of the complete

set of output quantities for the first trajectory follows:

Qutput Parameter Units Description
. Min. The time from burnout of
Time

the missile along its tra-
jectory or time from the in-
itiation of the satellite orbit,
if that is appropriate,

Radius Ft. Earth-centered radius of the
trajectory or the distance of
the missile or satellite from
the earth center at the time
point above.

Latitude Deg. Position in latitude of the
missile/satellite in its tra-
jectory at the above time

point.

Longitude Deg. Position in longitude of the
missile/satellite, east of
Greenwich.,

Height Ft. Altitude above sea level of
the missile.

Velocity Ft. /Sec. Inertial velocity of the
missile/satellite along its
trajectory.




Output Parameter

R(Sea Level)

Density
R -Dot

Lat. -Dot
Long. -Dot

R -Dot Dot

Lat. -Dot Dot

Long. -Dot Dot

Units

Ft.
Slugs /Ft.3
Ftu /SEC.

Deg. /Sec.
Deg. /Sec.
Ft./Sec.?

Deg./Sec. 2

Deg./Sec. £

Description

Radius of spherical earth model.
Atmospheric density.

Geocentric radial component of
velocity.

Geocentric latitude component
of velocity.

Geocentric longitude component
of velocity,

Geocentric radial component of
acceleration.

Geocentric latitude component
of acceleration.

Geocentric longitude component
of acceleration.

If the target of the first trajectory is detected by radar, the

trajectory in terms of radar coordinates is printed out as follows:

Time

Slant Range

S1 Range Rate
Sl Range R Dot

Azimuth

Az Rate
Az R Dot

Elevation

El Rate
El R Dot

Reentry Angle

Heading

Min.
Ft.

Ft. /Sec.
Ft. /Sec.?
Deg-.

Deg./Sec.
Deg./Sec. -
Deg.

Deg./Sec.

Deg./Sec. =

Deg.
Deg.

III-106

Same as for Time described
above.

Radar slant range to the missile/
satellite for the time point.

Radar slant range rate.
Radar slant range acceleration.

Radar azimuth look -angle to
missile, measured clockwise
from north.

Radar azimuth angle rate.
Radar azimuth angle acceleration.

Radar elevation look-angle to
missile,

Radar elevation angle rate.
Radar elevation angle acceleration.
Missile re-entry angle.

Missile heading angle.




If more than one trajectory is generated in the computer run,
the above set of trajectory data will be computed for the second, third,
etc., trajectories also. Radar parameters for the targets corresponding
to the trajectories will also be calculated, if the targets are detected.

Following the last set of trajectory and radar data, radar
parameter differences may be calculated and printed out. These differ-
ences will be produced for each perturbed trajectory when MM is greater
than or equal to 4. The parameter differences represent the values
obtained by subtracting the radar parameters for the perturbed trajectories
from the corresponding parameters for the nominal trajectory (trajectory
#1 or #3). Below is a list of the output quantities comprising the radar

parameter differences:

Output Parameter Units Description

Time Min. Same as for Time described
previously.

Slant Range ( A R) Ft. Difference in radar slant

range (nominal trajectory
slant range - perturbed
trajectory slant range).

S1 Range Rate ( A ﬁ) Ft./Sec. Difference in radar slant
range rate.

Sl Range Rate Dot ( A R) Ft. /Sec.Z Difference in radar slant
range acceleration.

Azimuth (A A) Deg. Difference in radar azimuth
look -angle to missile,

L]

Azimuth Rate ( A A) Deg. /Sec. Difference in radar azimuth
angle rate.

Azimuth Rate Dot ( A .A.) Deg. /Sec. 2 Difference in radar azimuth
acceleration.

Elevation ( A E) Deg. Difference in radar ele-
vation look-angle to missile.

L

Elevation Rate ( A E) Deg. /Sec. Difference in radar elevation

angle rate.
L

Elevation Rate Dot ( A E) Deg. /Sec. 2 Difference in radar elevation
angle acceleration.

Angular Separation in Deg. Total angular separation in

Radar Beam the radar beam.
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The reader is referred to the sample output for an illustration

of the printout format. The set of trajectory and radar parameters for

the first trajectory only is included there, as is the set of radar parameter
differences for the first perturbed trajectory only.

5. Sample Job Stream

The sample job stream on the following page is set up for
producing plots of radar data from the first trajectory. This data is
placed on file STORE! and would be punched out onto cards for plotting
by means of the Hewlett-Packard 9820A calculator/plotter if plots were
desired. If plots are not wanted, line 80 of the job stream could be
replaced by 0080$; DISC: 02, X1R, 10L.
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00108:IDENT:CLEARY,CONTI 265121 1C4RACC

0020%:VVSERID:CLEARYSTHREE

0030%:L2'ILIAALD

0040%:3PT1 O FIARTRAI

0050%: SELECT:CLEARY ZQTRAJT

0060%: EXECHUTE

N070%:LIMITS:40,16K,,15060

0030%:PRMFL:02,R/J,L,CLEARY/STOREIL

0090%:01ISC:03,X2R,50L
0100%:DI1SC:04,X3R, 10L

Fl]ﬂg-ﬁ[fﬂ-d 2 X4R .t Gl

0120%:DATA: 0S5

0130 s$inl

0140 Tit=44.000,

0150 Ti1l1 = 0.0DO.,

0160 SEND

0170 S$It2

0180 CA=91.555100,35TA=273.000,

0190 0AM=55.0D00, H{=4.0D5,

0200 S$EID

8216 SIN3

AnoAQ
Ve ou .\u"ll

0230 SEID

0240 314

025C ELIM = 39.5LC.,

0260 SEMND

g27ad $1iS

02%0 YA=1.056D5,

029C INERTL=0.,

0300 SEND

0310 $145

0320 2%=0:321D=1,20T=1,

0330 S$END

034C 3117

035C A=7%0.000,5.0D00,2*3.53300.,

0350 23=4+0.0C006,5.000,3.53300,-3.533D0,0.000,3.53300,-3.533D0,
0370 C=3x0.0DC,5.0C0,0.0D0,2%x3.53300,3%xC.000C,
0330 ™MM=9,

0290 3FID

04C0O s$1°13

D41C S5C1=13+20C,502=0+583333334L0,

C42C A!l = C.0DCy

043C 3EID

044C 51°19

5450 SGLAN=27.000,THE=42.500,

045C GLAIMI=50.000., TiiEl1==40.0500.

C47C BZND

0480%: ENCJAB

049 0%%xxEQF

Sample Job Stream for the Cobra Talon Trajectory Program
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RADC 635/645 BATCH JOB

X READER

2] DIsc. # OF LINKS 80 ]

SNUMB NUMBER DATE TIME
1/7/76 | 1000
PROGRAMME R TELEPHONE
Conti 339-1360
RADC ENGINEER TELEPHONE|SYMBOL
Cleary 353 OCSA
TAPES ASSIGNED
REEL NO WRITE READ DEN TITLE
None
PERIPHERALS ASSIGNED LX‘ PRINTER 71 PUNCH

DRUM# OF LINKS

CORE SI1ZE

16K

ACTIVITIES

PROCESSOR TIME 0. 25

1

ESTIMATED

TOTAL RUN TIME 0. 50

PRINT

ED LI
0,0

NES OF

DECKS EXPECTED

NO. OF BINARY DECKS

NO. OF COMDECKS

None
BMC TAPE [ Joump [ Jcory
FROM: TO: MODE NO. OF FILES
[]seco

] BINARY

SPECIAL OPERATOR INSTRUCTIONS

(Use reverse side if required)

RADC FORM 0_56 PREVIOUS EDITION WILL BE USED

APR 69

HIS 6000 Batch Submittal Form
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Source Listing of the Cobra Talon Trajectory Program

S
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’F'Ezu'-HHE*”“““EZIEEW"ff:*

J064T B 01-07-76 15,345

20

540

PROGRAM TRAJ CONYERTED TALON CLEARY
POUBLE PRECISION X, XD,XDD,T0,TM
DOVUSLE PRECISION TC, T, XK, TX

BOJUBLE PRECISION ARRAY,SC1,Sc2,T,K,XYZ,RSL,PL,R,%,P,Q

BQJBLE PRECISIIN ARRAY1
PAJBLE PRECISIAN TN,STN
DOURLE PRECISIQN RADANG
BOMMON/TS/T,H,XY2Z,RSL,PZ
BOMMON/ AZR W
BOMYMON/ST/P(3),Q(3)
OMMON/BS/ X(3), XD(3), XDD(3I)
GYMON/ZAX/TM M
pOMMON [SW

BOMMON/PARAM/AIRAY(20) , MAX1,MAX2,5C1,S5C2.,ARRAYL(20)

BOMMON/NTRA S/ 4M
EOMMON/SW3/K2
K2 NE, 1 GIVES ORIGINAL PROGRAM
GALL INPUYT
_;ETR 2 3
{SW = 0
BALL FLGEOF (12,1EQ0FN)
EALL FLGEQF (07, 1EQFP)
R = 20925640.00
W=0,4375269048D-2
RK=5,729461D1
1TM 3 MM
PO 17 M = 3§,1TM
1F(xZ.NE,L1) G YO 540
1F(M.EQ.2) GO T3 7
IFTM.EQ.3) GO TO 17
eONTINUE

EALL SAVE(Q)

BalLL ICERBM(R)

PO 11 I1=14.3

P(ly = y,0D0
8¢ly = u,0D0
1F{M,EN.2760 TJ 5
§0=,1D-1

17240

k=0

TERD

B0 18 K=1,60
B0 1 K9%1,1T7
{F(H,LT,u,0D0)80 TO 2
BALL RKG(TQ)

T = T+ 10
eaL EQTNYX
1FlT.T™)y,2,2
BONT INUE
1IFIM,GE.3) GO T0 3
BALL OUTPUT(K1)
aLL CONVER

ImI-112

00001000
00001010
00001020
00071030
00031040
00001050
00071060
00001070
00001080
00071060
0C071400
000C1110
00001120
00001130
00061140
00001150
000C1160
00001170
00001180
060C1190
02001200
00001210
00001220
00001230
00001240
00001250
060001260
0rDD1270
00004280
00001290
05001300
00001310
00001320
00001330
00001340
0.00135%0
00021360
02001370
00071380
00071390
00001400
006001410
00001420
DCD31430
00071450
07001460
00001470
00001480
00021490
00001500
006001510
00001520 |

proe
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F(PZ,NE,0,000)G0 YO 92
QTo 16
92 IF(KA.EQ,1)GO TO 94
KAzl
vear
7 "¥0m,q1p-2
’ tT s 10490
80 Tp 16
94 IF(N-2.0D3)96,96,16
96 §F(KB.EQ.1)G0 Y0 18
H8=x1
TTTTeaY g s
~ 90s,1D-2
1T = 1000
80 To 16
3 ALl OUTPUT(K1)
_ BALL CONVER
fF(Pz.NE 0,000)G0 70 62
0 70 16
62 F(N-2.0D3)63,63,64
63 §0%,4D-2
§v=1
868 To 16
6‘ 'O.VID"Z
1 1t = 1000
16 ONTINUE
8 To 20
2  yF(M,EQ,1)G0 TI 80
BALL PRINT2(4)
" BALL PRINT2(-1)

=y ‘a T0 1
80 ALL PRINT2(1)
gAalL PRINY2(-1)
88 To 17
a0 §as-,1D-2
T Ayl
70 PO 18 Kéel,60
T BO 40 KB8s1,IT
§F(T,LE,0.0D0)30 TO 86
T80 TO 1o :
86 8ALL PRINT2(1)
T To 17
10 CxlL RKG¢TO)
" TzTQ TU
BALL EQTNX
40 “BONTINUE
FALL OUTPUT(K1)
~ ¥X=DABS(T-T!)
1F(Tx,LE,,1D-4)Go 10O 42
“YFCT,LE.TT)GO TO 44
&0 To 18
42 17:20

II-113

00001350
00001540
00001550
00001560
00001570
00001580
00001590
06001600
00071610
00001620
00001630
00001640
060C1650
07001660
00001670
07001680
000018%0
0001700
00031710
0000r1720
00001730
00001740
00001750
000061760
05001770
00001780
00091790
000921800
06001810
00001820
00001830
00001840
0C001850
00001860
000:1870
00001880
00001890
D00C1900
00001910
000c1920
00001930
00001940
00001950
02001960
00001970
00031980
00001990
000022000
00002010
00002020
00002030
00002040
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44

46
18

£7
22

69

330 FORMATCANL )/ /7071777777740 777777777/766(2Ha ),///38X,
eJRADAR PARAMETER DIFFERENCES(PERYURBED-NOMINAL)",

999
440
340

348

82 01-07-26  15.34%
pg=-.1p-2
08 T 18

¥X=DaBS(Y-TC)

IF(TX LE, . gD-4)G0 YO 46
@40 To 18

17=10
§0=-,1D-1
RANTINUE
g To 70
ANTINUE
§ND FILE 2
REWIND 2
END FILE 7
REWIND 7
READ (02) ARRAY
§FCIE0FNY 305,69,395
BTV = ARRAY(1)
BSTN = STN
87T = ARRAY(1)
pPRINT 33

/66(2H® )'/66(2H' )1 /1NH1)

W
6R1VT 440, M
RRINT 34,
RRINT 337
PRINT 999
PRINTY 345
RRINT 336
BRINY 999
FORMAT (1M )
FORMAT (1H1,27%X,54 M

1 14)

00002050
00022060
00002079
00002080
00002090
00002100
00002110
00002120
00002130
00002140
00002150
00002160
00002170
00002180
00002190
00002200
00002210
00002220
00002230
00002240
00002250
00032260
00002270
00002400
00002410
00002420
00002430
00002440
00002450
00002460
00002470
00002480

FORMAT(4{H0,4RWTIME, 4X, 11HSLANTY RANGE,7X,13HSL RANGE RATE,8X,17HSL R0G0G2490

{ANGE RATE DOT,7X,7HAZIMUTH,8X,12HAZIMUTH RATE)

FORMAT(1uX16HAZIMUTH
8%, 18HELEYATION RATE

)
310 MEAD (07) ARRavy

204
203

214

202
305

IFUIEOFP)Y 200,204,200
BYTL = ARRAY1(1)
IF(STT.EQ.STY1Y 30 TO
1F(STT.GT.STT1) 30 TO
READ (02) ARRAY
¥F(1g0FNy 305,2:2,305
BYT = ARRAY(4q)

¢0 To 203

fETR = ICTR + 1
IF(ITM.EQ.ICTR) 30 TO
BRINT 447,y

PRINT 34y

PRINTY 337

RRINT 999

PRINT 345

00022500

RATE DOT.4X,9HELEVATION,BX)14HELEVATION RATE00002540

DoY)

2510
210

200

1I1-114

00002520
00002530
00002540
00002550
00002560
00002570
00002580
00002590
00002600
00022610
00002620
00002630
0c00284p
00002650
00002660
00002670
00002680




e SES T

RAEAY BL._ni-0l=2¢ _ 20,368

—RiiNe 938

337 PORMAT(2X,7THMINUTES, 2X, 4HFEEY, 14X, 9HFEET/SBCT, 10X, 12HFEET/SEC/SEL,

~ YEEX,THDEGREES 9x, 11NDEGREES/SEQ)

336 QRNAT(1g!_15HDEGREEl/SEC/SEC +3Xy7HDEGREESS10X+ 1 1HDEGREES/SEC, 9Xe
{

EGRE SEC/SEC)
WIND 2 i :
EALL FLGEDF (o2, 1E0FN)
§F (STT,LE,SYTL) GO Y@ 333
To 20i

333 READ (07) ARRAvY o A 1
TTT¥F (1eOFPY Z20e033%.20 0 P i & S A BT SR
334 PYTisARRAYL(1) :
§F (STT.LESSYTL) GO YO 333
_ MEAD (02) ARRAY
tF (1EOFN) 305,335,305
_§§2._!!I!AR;A§LxL
210 lr<ssr~ eo STTL) GO Yo 212
g To S T
212 AkWIND 2
laLL rLGéUr (12, 1ED0FN)

‘!!U“%Y ARRIVtI)
PRS = - (ARRAY(2)~ARRAY1(2))
T BRSD = = (ARRAY(3)<ARRAYL(3))

ESL % - (ARRAY(8)-ARRAY1(8))
D 2 - (ARRAY(9)-ARRAYL(9))
PELDDE -~ CARRAY(10)~ARRAY1(10))
T WADANG ® DSQRY(DSYGes2 ¢ DELee2)
PRINT 350,DT,DRS,DRSD,DASDD,DSIG,DSIGD, osxson.oEL DELD,DELOD
¥ PRINT 760 RADANG
PRINY 999
~900 FORMATULH®, 364 ANGUUAR SEPRATION IN RADAN BEAM s :D22.10)
330 PORMAT(F7.,3,2XsD17,40+2XsD1771002%X,D17.2002X4D17¢10s2X2D17410/
S 7y T 9X.017.1¥,2X5D17710,2X,017,10,2X,017,10)
201 WEAD (02) ARRpY
— IFUTEOFNY 305,312,305
312 BYT = ARRAY(1)
80 To 31U
200 BYOP
END

BRSDOs - (ARRAY(4)~ARRAY1(4))
T BRIG = - (ARRAYUS5)-ARRAYL(S))

PSIGDE - CARRAY(g)-ARRAYL(6))
TTTBYIGHD 3~ TARRAY(7)-ARRAYI(7)
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006002690
000027€0
00002710
00002720
0000273g
00002740
006027580
00002760
0C0N2770
00002780
00002790
00062900
00002859
00002820
00002830
00002840
0000285

000286

00002870
0000288¢
00002890
00002900
00002918
0000292

00002939
00002940
g00C2950
00002960
00002970
00002980
00002990
00003000
00003040
00003020
00023030
0C003040
000C30%0
pDO003D6D
00003070
00003080
00003090
00003100
00003110
00003120
00003130
00013140



35207 By pi-08-76 _ 17.927 LR e TR,

Buaaouqup EQTYN ok 0T003150
QJBLE PRE’CTS’YW ‘ARRAY,SC1,5C2, 7, H, XYZ,RSLyPZ,ROW,P, 0 N T©oD03160
BOUBLE PRECISION V6,EL2,ELS3, EL4.EL5.EL0.AA 00003170
"""" POUBLE PRECTISION DV, XYZ,IK,S1,52,53,%4,56,VA,VDD,VD,523,04,02,03 COO0"31{80 °
POJUBLE PRECISIAN X,XD,XDD 02003190
— BOUBLE PRECISIIN A, R, W UnUT3IZUT
BIMENSION DVI(5) 00003210
T EOVMON/BS/X (3 S XD (3, XDOT(Y) SR s ity a0mone 220
COMMON/TS/T,H,XYZ,RSL,PZ 00003230
BOMMAN/A/R, W = R T e I T o 00003240
COMNON/EOATMOIZ(,KAT 00003250
T PBATA DV72.4218773D12: 40,0007 0000 T
§6=2,000 AL e 00003270
812DCOS(X(2)) S s e sooao%29n .
§2s0sIN(x(2)) - 73 00063290
B3=D% 1N (S6eX(2)) - O 0.8100833 00
B 4=DcOS(s6eX(2)) e 02003310
3L ® R $ 07003320
W3 x(l)- RSL 02033330
R L s D T 0 - T I ) 000033490
20 PZ = i.;ﬁo ; T LY e S A, &7 i A = oy 00003350
g0 70 3 00033360
21 EBALL ATMOSP 00003370
T30 VA = TXDULTEXDTIY Y7 URNITeXUIT T #F XD U2 TaXD 2T (SIF XD IIIFR) ) e¥2 ~ "~ "UTO0IZBI
XYZ=x(1)#DSQRT(VA) 0073390
22  WDDE XD(1)oXD(L) ¢ XTL Y aXD(2 Y a XTI o X DU + IR LT (XD(3)wWY aSi) a2 00003400 ~
VpepSaRT(VpD) 02003410
§23=-PZaZKaVh IS G R A e ‘ T T T 0n003e%0
iz s23«xD(1) 02023430
TTTTTRZERZIEXD(2Y T 0c00o%%p
832 S23%(XD(3)-4) 03Ci3450
Vé = R/X{IY SR e e 0“3460
EL2=x(1)eXN(2)8XD(2)+".5D #(1,0DD+S4)a(WeXD(3))e(W+XD(3))exX(1) GCCC3470
BL3=Ny(LT/XT{)ey6+DyT12) /X ay6983413,500%54-1,000) T 0003480
EL4=DV(3)/X(1)eVvbeaSe(35, D'eS4eS4-10,0D0#54-13,0D0) 67003490
TTTTTTXDO( ) ELZFELIELTDT T ET T e e R e
ELS5=((-ShaXN(2)aXD(1))/XC1) )= .5D0sS3u(W+XD(3))ulW+XD(3)) 03003510
BELS5=-DY(4)7(X(1)eX{1))aV6eaIZaST+DVIST/IXEL)aX(1))eVEduS52STe(1,0D0-00003520
17.0D0s54) 60023530
KDD(2)=ELS+EL6e42 EFE S ' 00003549
Ahz-q D ecwex0(3)) 06023550
KDD() 2448 (S6wXDTIT/XTIYT-RAWISE6XDT2T®#S2T/ST+A3 T TCO53ISED
RETUARN 6:0.3570
END SR e S o g ; 02023580
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SESSEE S —— PP o

i SU3ROUTINE [CE33W(PT s e
§  DOJBLE PRECISIIN VO,RAT 3 T AR 3
3] DOUBLE PRECISIIN app JRTDP,RLDP,C13,GMU,CA,GAM,BETA, LAY, MX, THE,RD O © 341"
:  DOUJBLF PRFCISIIN X,XD,XDD G 352
£ UQJBLE PREGISTIN ARRAY,SCI,SCZ,T,Hd,XY7,RSL.PZ,R.4,P,Q U0 3330
3 _UOJBLE PRECISIIN P,GEQ,GLAMDROD, THED D0 ZA4D
i? DOJBLE PRECTSTAN XN, XN~ ’ i 7°C 345°
54  DOJBLE PRECISI2N "0SGAi1,COSKRET,SINGEM,SINRET,V2,4,7,C D U 3660
i “DOJBLF PRECISIIN SnNT,/800R,VLD "0 3570
~ COMMON/BS/X(3),XD(3),X:D(3) u U ZsR
COMMON/TS/TA»XYZ+RSL PZ P 3 y.359
_ COMMON/A/RoW o e Wi ) P 378
T EOMMON/1C/CA,32TA, GAM. WX, GLAM, THIE, GL 41T, THE! ' ST
~ GOMMON/PTURB/A(2 ) ,B( ), rn(2 ) 0205272
cOvYMoN/Tc2/v0, INE RTL i “ G0 373
COMMON/SWL/KZ Wo01374
comMman/1c3/Tu1 i NT0:378C
____ DIMENSION RDP(2 ),RLDF(2 ),RTDP(Z ) 4°0 3760
DIMENSTION XN(3),XDN(3) WEang 77
I DIMENSTION XN1(2 )sXDH- (2 ) a.0: 278
DOUSLE PRECISION GLAMI,THEI 0. 4879
Q3UalLk PRECISION TMI 0 0 2z
DOJBLE PRECISIIN TN,STu 00 381
COYMON/AX/TM, M J 0332
Y30, T17453292515%933205769237 = 307382
GMU=5..675, 4019 10 334
RO = R & HXx SRRLT
XF{‘Q ?)')l; by 07J $36
6 CINTINUE - 0 387
xD(1y)=V0aDCOS(34MC1l3) b 0 33k
TxO(2)ZVG/ReDS T (3ENeC - 3740COS(RETAC ) o 139
RAT=RO0#DCNS(THZZ13) ¢o0 39
XD{3)=VO0uDSIN(3ATC13)«NSIN(RETAL | 2)/RAT 4 4 391 .
TFCINERTL.EQ. 1)XD(3)=XN(3) =W (TR R E)
xtl)=R0 58395
X82)= THE®C13 -
Txtl3d= GBLAMECLT T T R 80394
4 CALL EATHX G 3 &S
CALL “OWVER g a03IA
CALL QUTRUT (K) 0 u.3727
TFtkZ N, 1) 3) 10 3 -3 3387 v
DI 32 12143 vod 399 |
AT LNLCD =X ' : 1R
f XONT(TY = XD¢1) A
-2 CONTINUE O ge?
70 CONTINUE ¢ w47 R
TN=Ty G747 %5
FETURN g g 8ok
e o TARIZY LOgATINN Tk i S
16 CONTINUE AR
X(2) = THHTal13 i L G
X¢3y = glaMisdt3 "4 R
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22167 ux 01 27 /o 11.192
N = TM] 0.0.4.9°
e A ;l&t QUTPUT(K) e S e s Dt S GRS
TURN 070 4110
16 ~ Te0 0Dy . . e e P e N e L et Lo oot e o, ot el )1 (BT S b2
TMS TN Uc0C4130
1P(M.GT,3) GO 10 2. 02074140
"0 18 [ = 1,3 0.y 415
FISRNEEE R BB L o S Rl e T R R e S L nn e B R
BON(D) = xp(D) 00074174
18 CONTINUE 8 S SUT AN VD s 2 T il 07064180
CALL EQTNX 07074190
C QUTPUT (K) e 07074209
RETURN ULO...421[|
20 JF(KZ.NE.1) G2 TO 35 iy o TR Ll s A 07074220
D0 25 la1s3 0°0 4230
oo RULY a XN1GL) SRR = MIE At i M D ot P B bel e i e N, RGN0 B 02405 L)
RD(1) = XpNi(D) 0074250
AN(I) = xNi(¢l) ) A 0 0426
I@N(I) = xpNi(I) 070 4275
25 CcONTINUE R, S R st e Seos ML EA - oo e B, e e S04 280
G0 10 45 0°0°429¢
G = NG e . s 1 9ra3eo
7nr CONTINUE 0704310
SNl = DCOS(XN(2)eC13) _Brgcased
VBIODR = DSQRT((XON(L1)/XN(L1))es2 + XDN(2)#XDN(2)*(SN1eXCN{3))we2) 0.0 4330
vBO = XN(1) e« V3IDR , . 0.0.4340
BETA = DATAN2(XDN(3)esu1 ,XDN(2)) T e e o 0.4350
COSBET = DCOS(32T4) "074362
"SINBET = DSIN(3ETA)Y T IR LRI SR S T '0" 004372
COSGAM = XDN(1) / VBO 004389
T T SINGAM = XDN(2Y /(VvBODDR & CDSBETY T T T E 07074390
U2 = B(M)yaSINGAM«C(M)e0SGAM 0-07440)
ROP(M) = (.gIM)aC0SGAM+CIM)aSINGAM)®62. D] 0074417
RYDP(M) = (-V2#CISRET-A(M)#SINBET)eb0L. DO 0:0°4427
RLDP(M) = (=V2®SINRET+A(M)®COSBET)«by. Dy 0 0 443:
(1) = xDN(1) « RDP(M) 0.0 444"
TTTRDT2) 3 xpN(2) + RTIDPCTy/ZXNTD) S T e g R g R 014 B 3
RATN = XN(1)s pCOS(XN(.)#C13) 0°0 446
X003) = Xpr(3) « FLDPIMI/RATN OLO 447
_CALL EQTNX 3 i “0. 448"
CALL CONVER ’ 0 e 4«.0’
___CALL_QUTPUT(K) i o e e S e Tl o B = i i Aaosdsdy
RETURN n-0-4515
END e Pajial 3 = 00 45?2
I11-118
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T WlP=uP7(1.0DuedAP7.6358676807y 7

20

21

22
23

BUBRQUT] jg aTM)S?

DOJBLE PRECISIIN HWP,H2P,SK3,Hb.PA,SK1,5K2,CD,ST

DOJBLE PRECISION TS, T,H,V,RSL,PZ,XYZ
COMMON7TS/T.H,XYZ,RSL, PZ
WP3,3048) «H

IF(Hp-5, 504)2 525095
1F{HP-4,7D4)21,29.,29
[F(HP-2,5D4)22,3 ,30
1F(HP-1.1D4)23,31,31
[F(HP)28,20,32

257 TIF(HP-7.9D3)33:33, 2%

26
27
28

29

3C

31

32

33

34

35

36

T 60 Th %6

IF(HP-9. .D4)34,34,27

[FiHA-1.7505)3%: 3528 "

Rz=0,0"¢
€120,000
§2=0.000

1 1 €080 1 ) DR N

RETURN ey v L
§K3=.120R69D-3
yB=z4.704
RB32,8804D=6
60 To 37
BK1=,138466D-4
$K2=1,13583D1
RB=7,7k5D-5
WB=2.,504
60 Tnh 36
GK3 .157689D-3
yB=1 104 otk S SR ) o N S A0, Sy R
RB=7,062)-4
60 Tg 37
BK1=-0,2255690-4
BK2=-5.25612H"
p8=2,37692D- 3
wB=0,007 T PR R e
(4] ro 36
§K1=-0.159272p-4
BK2=-7,59218D
PB=1,39446D-6
MEEE 304 S e s R
§K3=,216234p-3
HB=7,904
PB=24,1169D=6
60 Tn 37
BK1=,2414560-4
gRZea 54120 — 7
PB=4,2511=9
wWR=9,074

ch=1, 009 OSK‘-(JZ’-HB)
§T==-¢1.7) %542y

mI-119

0.07°4530
0.004540
0024550
07004560
0.UJ4570
ui4380

b

0.

n

0.
J0%

4

200

V]
0
0

016
0-02485¢
07046690

0

U

4560

"4600

4610

"4620

4630
484

L4671

J.024680
0 0:4690
0.074700
07074710
0.0724720
00.0.4730
070

aro

14749
34720

U-0347640
0cu-4770
00074780

0

0
070

4790
4800

070C4510
NZ074320
Gu024330
03074840
020743590

0

024360

0u0c4870
0CON48ED
a76r4s90
07n"430N
nNn14910
nN°C.4320

]

0

.4730

0G.07494(
Jiu*49s59Q
024360

0

U

a
8

0n:

J

Ut

n
U
0

.

4970

(1 43980

u
)
0

1499
15000
5510

035920

U

50

15930

5740




s PpBe(CDeeST) = . woe awieiers. NO00A5050 "0,
=érun~ 06025060
37 R2aPBe ExP (-SK3a(H2P+HB)) : =T ey L e AR RO T
T MgTURy 00005080

o AND e 00085090
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366AT L1 U1-03-76

18490 .

8U3RQUTT |E G IT2JT(K)
NOJBLE PRECISIIN CC

DOJBLE PRECISIIY ARRAY,SCL1,SC2,T,H,XYZ,RSL,PZ,Ryd,P,0

POJBLE PRFCISIIN X, XDsXDD
DOJBLE PRECISIJN ARRAY1
COMON/TS/T,4,4Y2,RSL,FZ

COMMAN/PARAM/AIRAY (20) ,MAXT,aX2,801,5c2,ARRAYL(27)

COMMONZES/X(3)+XD(3)»XND(3)

DATA CC/57,7295779513.8032 376798155/

ARRAY(1)=T

ARRAY(2)=X(1)

ARIAY(3)= X(2)el3
AR:AY(2)= X(3)8ClC
ARRAY(5) =H

ARRAY(6)=xyZ/ .5D2
ARRAY(7)=RSL

ARRAY (8)=zp7
ARAY(9)=XN(1)7 .6D2
ARRAY(17)=xD(2)eZC/0,602
ARRAY(11)=xN(3)2CC/1.6N2
ARRAY(12)=xU7(1)7 .36D4
aARRAY(13)=X30(2)8CC/. ,36D4

ARRAY(14)=XDN(3)eCC/ .36D4

CALL SAVE (1)
RETURN
END

II-121

N Q.954LL0
U:0 5410
g5 4210
0.0C5L 3¢
.076514¢C
N.0.5150
NL0L5160
0:0:917¢
GG 5180
020C51%99
0r0.5200
0. 5210
N p.%220
0:0:.5230
C"0:5249
G 05250
(7075280
Jiusse7c
0°0.5280
07015290
0.0°530¢
0°0:5%310
U0 15320
0°0°5330
gooc>34

0cgrs3s

s 5 TA - SNA PN h




06947 41 01-06-76 9,489 e
BU3RAUTIJE SAVE (N) 00005360
" BOUBLE PRECISTIN ARRAY,SCI,SCZ:ARRAYL T 7T 0t00537p
O*MoN/PARAM/AiaAY(ZJ) MAX1,MAX2, srl 5c2,ARRAY1(20) 0000538
TTTTTYRINY 2301 SR BN T L L e s
3 WAX1z 0 00005400
WAXZs 7 UTOTS#I0
RE~IND 3 00005420
—REWIND 4 ) T LT IR e B el I T T T UCUCS 430
RETURN 00005440
NN S AR T T e ——0NCrS3%y
MAX{3MAX]®q 0cnu546g
NETURN T e St 0075 &70
2 WRITe (4) ARRAY 00095480
THAX2aMAX2+1 02075490
RETUIN 03005500
> N | — Sl © 00005510




67117 (1 01-(a-70 9.573

SUIRIUTTIHUE PRINT2(N) ) 53520
DOJ3LE PRFCISIIV ARRAY,SnI,S62,ARRAYE )’ 45330
CIOMMON/3SW1/«2 12578540
CIMUQN/AX/THY, 070 '85%5()

COAMIN/PARAM/ 4R4Y (2 ), 44X, MaX2,S801,SC2,ARRAYLI(2 ) N1700%360
DIUALFE PRECTISIIV TH j 9-0-5%71
1F(NY2,1,1 374 3580

1 :EAX\]D 3 9.9)7670)
IF-A'\!=' 3 095820

BO 3 =1 ,HAXE ' 070 556310
IFCIFLAG.NE.U)3D TO 5 N 0.%54620

14 PRINT 12 2 6-n%63p
1602 FOSMAT(1+1,2%x,44TIME, 7x,6HRADIUS, 12X, 6HLATITUDE, 727X, $4LONGI TyDE, 020 5640
112, sHHETGHT , 11K, BHVELNCITY,0X,12AR(SEA |LFVEL),BX, 74DENSTITY, /1 /) G6149. 5650
1FLARS52 07U 5860

5  READ (3) ARRAY Li6.5870
PRINT 10, (ARRAY(J),J=1,3) U )7 5580

1000 FORMATOIX FB. 471X D17.07+2XsN14.7+2X»D16.9:2X2D1%.9, 07075690
o2X%:017.1 21X, 13075692
1017.10,2%,D14.7) n-n-857n9y

3 IF.AR=TFLAG-1 gL 957410
RE~IND 3 0 N"5724
[FLAR=" 03957230

0N ¢ 1=1,MAX1 ' 17075740
TECIFL 4G . HE, 233D TO 7 050 5750

6 PRINT 10 3 17075760
1003 FO?HaT(141.?y.44TIHF.°X.5H*-DOT.1SX.AHLAT.-DOT,BX.QNLOWG.-UoT. 07055770
119%,9HR-NOT 0T, 9%, 124L.AT . -D0OT DOT,8X, 134LING,-D0T NOT,//) NL0TS 7RG
[FLa3s5g N"0:6797

? READ (3) ARRAY U70°5802
PRINT 15 1,ARRAY(1)Y, (APRAY (J))»J=9,14) 170 %410

1001 FOMATIFI,4,2%,016.9,4%,1"13.6,4X,013.6,4%X,016,9,4%X,016.7,4X%X,D16.7,02.075820
14%X,016.7) 062005839

4 {FLAS=IFLAG-1 020053490
RFETUAN & N5a59

2 RENIND 4 n"3°5869
[FeAqgz! 0 0"5870

DO 10 T=1,MAX2 0 °9°.58R0
IFCIFLAG.NEL ) 3Y TO 9 L 975590

8 PQY\JT &9 F‘,SCT.S:'/. LR A e (R A
1008 FOIMATCL 41,3594, LAASENSOIR=LATITUDE ,F9,5,5X,13H_0NGITUD: (W), 053910
1F10:507) Bk
PRINT L7 4 .9 9980

17004 FOIMATI2¢, OHT {M=(MNY, "X, 1SHSLANT RANGE(FT)Y,3X, 2LHSL RANGE RATE(FTe .0 5440
1/S5C) s 83X, 29HSL RANGE RTAT(FT/STE/SEC) I s 1 2HALZTMITHIDES), 3x, a.L5950
216447 RATF(DES3/S30)Y) NeyY "Sy9670
[FLAR292 ) =S¥

9 RELD (4) ARRAY ) NS IRM
PRINT 1! 5,(AaY(y)ry2l,0) 1S90

1705 FOIMAT(F3.4, 021,242,721, 12,024,12,5%X,016,9,4%,052.5) 176 6N
10 [F.Aq=IFLAG-1 Joduhadlu
RFEYIND 4 n°0"A028
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£711Y 01 01-06-26 . 92,573 _ S e ST Pl . SEOE e A

'FkAGgJ S 00026030
Bo 11 !=1.MAXx2 o : 1 T 00006040
TFCIFLAG NE,0)30 1O 13 00006050

12 MRINY 106 00006060

1006 POIMAT(141,2X, PHTIME(MIN),2X,2)HAZ RDOT(DEG/SEC/SEC),3X,144ELEVAYIO0C006070
YONTDEGT, W,16H L RATEUUEG7SECY,3X, 2ZMAEC RDOTIDEG/SEC7SECY, 2X,13HREVUUODEUB0 ~

2BNTRY ANGLE»6X»74HEADING) 00006090

IFLAR=52 i Y 00066100

13 RgAD (4)aRRAY 00006110

BRINTY 1007,ARRAY({), CARRAY(JY,J=7,12) : 0006120

1007 FOIMAT(FB.4, 019.8,7XsD16.7,5X,D16,7,023,12,4X+D12.6,4X,012,6) 00006130
T SREAGITVLEG =T, L A T0TOTB140

PRINT 1010 NC0C6150

1010 FOIMAT(5IX,I3H=ND OF OUTPUT) ~ G = SR o ST 00006160

RETURN 00006170

ED Sy "0TON®180
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N - L2 N VI

BU3RAUT
poJBLE
poJaLE
DOJBLE
pAUBLE
DOJBLE
DQUBLE
NOJBLE
DOUALE
DQJBLE
DQUBLE
DQUBLE
DAUBLE
DOUBLE
BJuaLE
CoOMMQN
COMMON
cO“MAN/
COMMAN/
COMMAN/

1 1E CONVER

PRECISIJIN CS,SS,X5,YS,ZS,SRS,NSPS,RS,RSD, XNUML, XNUM2, XNUM3
pQECISI:N COSYD\_‘OQLISII‘T'SINLIEXlY'Z.E‘DlYD'ZD'XDPJ 'DP;ZDP
PRECISIIN TWOPIEF+F+REQIBK21BK3,BKA,AK, A2, W3, Wi, WS, FT,FT2
PRECISIIN XNUM»XMUM,SIK)W9,52K,S3K,)S1KEZ,S2K2,0PS, R, AbaW?
PRECISIIN XNLM.FD.SIG.dl4.le.SIGD.RSDD.SIGnD.E?D
PRECISIIN ARRAY,SC1,SCZ,T,H,XYZ,RSLsPZsR»4:P,0

PRECISIIN X»XD»XDD

PRECISIIN AM,ACTAGRL, ACTAG2, ACTAG3

PRECISIJIN ELIELD,ELDD

PRECISIIN TNs»ST'sTM

PRECISIJIN aRRAY!L

PRECISIIN Pl HALFPI»TIAAP I »ARSINICOSLT s GNJIM»GDEMISETAIGAM
p"ECISIJV AH-XPxM,VPRIME.GN)M?.COSB

PRECISION ELIM

/COEL/E_IM

[SW

PARAMZAIRAY (24),MaXL,Max2,571,502, ARRAYL(2 )
T3/TeHsXYZWRSL»PZ

BS/X(3),XD(3),X1D(3)

E0YMAN/ZAX/TM, M
COMMON/3W1/k2
CIMMON/CONV/AA
COMMON/CON/ [K s U<

€057=D°

0S(x(2))

€COSL=DCOS(x(3))

EFa57.2

Fs),nDi
REZ2209

95779513 3232.876795155

256417,

5K22%,3726 1R822D-3
BR325,687349290-5%
gK431,26 515570-8

AR 20,0
ol R,
HALFP]
Y14AD]
TWiPy =
sINT=DS

17453292519943255769237
141592653589793238462643400
£ py/2,904

= 1.5p &pP]

2..D0a3]

Lexezy))

SIvL=pSIi(x(3))

gX =X
Y =-X
b4 =X(

1)#Cc0STaZISL
(1)2CHASTaSINL
1yeSINT

EXD =%xD¢1)#Ca3T=#COSL=X(1)*xXN(2)#SIT3COSL=X(1)*xD(3)8CQST#SINL

YD -

XV(1)aCISToSINL+X (L) axU(2)es5TNTaSINLaX(1)eX"(3)2COST4COSL

P4 =XD(1)2SIyTeX(1)#XD(2)sr0ST
XDP2(XDD(1)~X(1)a(XD(2) X (2Z))=X(1)o(XD(3)aXxD(3)))2C08TarQ5]
-2, NuexD(1)sxDe2r+x(L)axDD(2))uSINTeCOSL
“(2¢:D . &#XDCL)eXD(3)eX(1)eXxDU(3))aCISTeSINL
2,50 sX(1)aX(2)eXN(R)aSINTeSINL
YD (XD (1 )=X () (XD( )aXD(2))=X(1)a(XD(2)aXD(3)))el0STeSlivL
(2, D . exD(LyeXD(2)+x(L)sxXD0(2))aSINT8SINL

(X

(1) «X0N(3)e2, DiaxD('yaxid(3))aCOSTeCOSL

Lol o T = T e W ol o & s I o

o)

o0

-~

o e c

[ J o
'

oo 2 oo B

a
0 A34°0
n
G

o OO oW D

N 619"
U 6205

"0.6210

I KR220

076232
076240
"0 6259
L0 626U
.0.6270

(76284
N"629°2

076309

6310
) 632U
6330
76350
i T636d
n.637¢C

-0.6385
-026395

).6404

AR

U7642°
076430

00644

N 6450

‘076467
06477

0" 64R

L) 649
NI

6510

< 876523
<J Y6534
"0T634)

076557
) 6367
076573
0°6358)

65906

]
-0:6507
]

S664)

.0 6529
T)AARS

§-5%4

76485

656
20882
. BSRG
A 84

e s A 1 8




e

45

3u
40

47

62

+2,0plex(1)exD{2)aXD(3)aSINTeCOSL
E0Pa¢xDDtL)-x(1)exD(2)exD(2))eSINT
«(2.5DpexD(1)*xD(2)+X(1)*xDD(2))#CoST

1
R2=DYIN(SCLeAK)

W3epeoS(Scyeax)
BA®DS[N(SC2#AK)
W32Dr0S(SC2eAK)
ETs(1.0Dp~F)®ee2
§Y22¢2.000aF Y=~ 0w2
ES=REQ/(DSQRT(L.3DU~FT2eW2482))
BS2(nSeFT) wAN

KS=(CS*AH)sWIed5
;SI(CS*AH)°H3'd4

SlSS.HQ
BRS=NSART(XSen2+YSan2+7See?)
DSPS=0.0NDN
Bz~ ((EX=XS)ed28W5+(Y-YS)eW2eud=(7-25)oK3)
WPzSr020AK
82K=x(1)ACOSTQDSIV(X(3)0N9)

B34 (EX-XS)sW30oW5+(Y=YS)aW3abqe(Z-2S)aW2
BiX2=SiKow?

§242252K#a?

§3<2:=53Kens
RSaDSQRT(S1K2+3242+S3K2)
RSD=(EXDa(EX~XS3)+YDa(Y~-YS)+ZD«(2-25))/RS
ENUM{=((EX<XS)aXS) /RS
KNUM2=((Y-YS)aYS5) /RS
ENUM3=((2-25)#25)7/RS

ENUM= (XNIUML+XNIM2+XNUM3) /SRS

KMIM= (XNIJML+XNIM2+XNUM3) #RS

%} S:QSQR?(SiKZOSZKZ)

ACTAGgl= OPS/S3K
BRDATAN2(OPS, $3K)

1F (M.,EQ.3y GO T 390
IF(T.LY.TNYy GO TO 20u

tF(E.LT+ouyDo AND.ELIM.LT.90,¢D0.19GO0 TO 200
TF(E,LE, (ELIMaaAK))GO TO 47
6Q To 26
IF(E.LE,(ELIM®AK)) GO TO 4
60 Tn 200
IFCISW.NE.!) G) TO 47
YN = 7T
18w = 1

gk = TWOPI, 4, D -E

“6=p5 [N (E)

%72DCOS(E)

KNLMaXSREXD+YSPYD+254#ZD
EQ=(-RSaxNLM+x1JMarSN)/(SRSelRSeu2)aNSIN(E+DSPS))
BELDe-~ED

ACTAG?= S2K/31K

BIG=nATAI2(S2K,S1K)

1F(S1G.GE.,.0D0) GO T0O 9.

moI-126

076710
l'f 0

6720
6730

A
c
n
(6740
¢
Q

n

}

6750
6760
6770
7006780
07006790
070C6800
07006810
02006820
02006830
00006840
07096850
03006860
00006870
05006838¢
DOVD6B9T
01006900
05006910
07006920
0206930
02076540
02006950
00006960
07006970
07076980
070C6990
00007000
07937010
07067020
03027630
070770240
02027059
07077064

P

0
0
0
c0
0
0

~
o

o«
o

coc
~
-
a5
(&)

’ »

O SeSDO
~
fo
2]
C




BlG=8[G+TWOPI 0307210

90 N14=DSIN(SIG) 00 722¢C

Wi5=pCclS(S1G) 0:0°723¢
1F(DABS(414).63.1.6D-15».AND. W6.GT,;.005160 TO 105 N 077240

100 §!GD=0.0n" 0I007250

G0 To 11, D.U0" 7260

102 BIGD =(EXDaW2aAd5 + YDoW2aWd-2)eW3 + (RSDeWE*RSeEDsW7)eWl5) 0207727y

1/(RS#Wb2.14) 0.0°728¢

110 KPUM{=(X5/SRS) «(XDP/RS) ¢"nn729¢C
KPUMp=(YS/SRS)a(YpP/RS) 02007300
XRUMI=(ZS5/SRS)a(ZpP/RS) 0027310

KRPUM=(XPUML*XP JM2+XPUM3)/(NSIN(E*DSPS)) 67027320

RSOD=( ( (EX~XS)®XDP+(Y-YS)®#YDP+(Z-2S)®/DP) 0°07330

: 1 «(EXD<EXD+YDaYD+ZDaZD-RSDaRSD) ) /RS 000073410
E ERD=-XPU4+ ((XNJIM/DSIN(E+DSPS))a(RSND/RS) )= (ENGED®(NCOS(E+DSPS) 0I0°735¢C
; 1 /NDSIN(E+DSPS)))=(2, D _#FD®(RSD/RS)) 0:0-7360
ELOD=-EDY 6"0r7370
1F(DABS(414).52¢1.:.D-16.AND W6:GT.y+0DJ)GO TO 108 0.0°7380C

(=]

BXSDn=).JDJ
60 Ta 109
108 §1GDN=(yNPeW2tAS+yYDP BN eN4-ZNPeW3 -2, DyRSNEWABWL4%SIGD

o C

29
0
"y
1
0
1 -2,.D #RS#478W146FD6SIGN-2,0D RS 4W6ay154SIGD=SIGD 0.0°7420
2 +2, . N"eRSDsN7aW1S<EN+RSNDeWAGWL5+RSeEDDeW7#W1l5)/ (RSaWbeWld) 0077430
109 §1GD= SIGDeEF 0°0°7440
ELzELaFF CT0{745¢%
ELD=gLDaEF/ " ,602 0 0L7461
ELDD=ELDNeEF/ .35D4 G 0" 747%
BIGSSIGekF 0 077480
§1GDN=SIGDD=EF n-0.-7490
ARRAY(1)=T 00 7500
A3RAY(2) = RS 030.7510
a*RAv<3, = RSO/ :,602 0057527
ARRAY(4)2RSDD/0, 3604 g:0 73534
ARRAY(5)=51G 0°0:754
ARRAY(H)=S1GN/0,6D2 U0 7550
ARRAy(7)=S1GDD/ .360D4 OB R s
aRXAV(3)=EL 0. 907870
ARRAY(9)=FELD 370" 758(
; ARIAY (12)=ELND 0027594
g ¢ CALCULATION 07 4EADING ANGLE(CLOCKWISE 7 Yo 2PI) 3077407
j COSLT = XD(3)#C20ST/XD( ;) 0~u 7615
E IE 6¥D02Yy 1,203 0.0 7670
: c IERA Xp(2) 0°0°761)
2 IF (pOSLT) 4,5,56 g N7564
c NEGATIVFE COSLT D"U"7650
4 BETA = TIHAP] QC Uy 75E&
60 To %0 a 0"787p
¢ ZERO COSLT 0 0 74
5 BETA = 1,°D1sP] £ 0 786
GO To 6¢ T B
c POSITIVE COSLT R
O RETA = HALFPI D DaPRIC

r-127




(4
by
c
9
i
L]
c
3
10
¢
13
4
iz
c
60
t
16
c
16
4
17
4
18
¢
13
C
19
c
20
c
15
c
23
o
22

88 To 60

NEGATIVE xD(2)

F (cosLy)y 9.8.9

NEGATIVE OR PISITIVE COSLY
WETA = PL & DATAN(COSLT)

&0 Ta 60

IERo CoOSLT
§ETA = P!
R0 T 60

POSITIVE xD(2)

IF (cOSLT) 10,11,12
NEGATIVE COSLT
RETA = TWQPI * DATANICOSLT)

*$e28 2Bt

B€TA s 0,00DO

R0 To 40

POSITIVE COSLT

BETA = DATAN(CASLT)
CALCULATION OF RE,ENTRY ANGLE(CLOCKWISE n 18 2PI)

ENUM 5 X(1)eXD(2)

£058 = DcOS(BETA)

BOEM ® XD(1)eCIS3

IF(GREM) 13,14,15
ERA GDEM

1F (BNUM) 16,17.18
NEGATIVE GNUM

ARSIN * TIHAP]
80 To 62

LERp GNUM

AMRSIN = 1,0D1e3]

@ 72 42

POSITIY Wy
ARSIN * HALFP

g Ta &

N=Ga v - M

IF (ANUM) 9,¢0,19
NEGATIVE R PISITIVE GNUM
ACYTaG3 = GNUM/GDEM

ARSIN = PrenaTaN(acTagcd)
60 To 42

g:;-\ INUM

ARSIy = P]

60 19 952

a?stvivg GDEM

IF (gNUMy 21,22,23

BISIN=TWOPI « DATAN(ACTAGZ)

&0 TO 62
LERD GNUM
ARSIN 2 u, D0
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00007730
00007740
0c01775y
07017760
VC007770
07007780
00007790
00077800
00017810
00007820
00007830
02007840
00007850
02007860
0005787C
UC037880
000078990
02007900
00007910
0Con7920
00007930
00057940
00007950
02007960
06007970
0700798C
00007990
0LUC800D
05028010
00008020
0c06803C
05008040
02076050
0000RI6C
0COCRQO70
020 8089
0C0CR09N
00018400
00028110
600 8120
07008130
0200K140
0°C5RL5C
02008160
02008170
NCOUBLEN
00008190
030:8200
03028210
N:ip BR20
0008230
02018240




23

62

540
640

190
192
200

€0 Ta 62
POSITIVE GNUM
ACTAG3 = GNUM/GDEM

ARSIN = DATAN(ACTAG3)

60 To 42

@AM = ARSIN

GAM = GAteEF
ARRAY (11) = GAHA
BETA = BETA#EF
ARRAY(12) = BETA

tF(xz.NE. 1) GJ TO 54

1F (%, 5Q,1y 60 T 19

60 YD 640

1F(M.5Q.3) GO T2 194
CONTINUE

WRIYE(37) ARRAY
GO T0 195

WRITE (Q2) ARRAY
CALL SAVE (-1)
RETURN

END
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0 0°R32L
0.0°R833C
0D:0"8340
U70i835:
0 06,8360
0°0.837¢
U70r838¢
noec€39%
U 0 8400
Cr058410
NG "42°0
UuT0rg4el”
0,0 8440
0-0784S¢



i 88297 BY 01-04=26 15,248 - .

3 U3RAUTINE RKG(TI) 000CB460
: 0JBLE PRECISIIN C/+F D, A7B,DEG,DXN,DXDX, DL, SAD,ABLE ,BAKER ; 000c847g
POJBLE PRECISIIN X,XD,XDD 000CR480
BOJBLE PRECISIIN P,Q i T ) ; ; g N00CR490
PIMENSION C(4), F(4), D(4), A(3),B(3) 00008500
T T RUYNMON 7857 XT3V XDU3T I XNDUIY S s 0 e T S

COMMON /ST/ P(3), QUUI) 06008520
f DATA C/0.5DC,.2928932188,1.707106781,.1666666667/ PE o 00008530
PATA D/0.5D0,.2928932188,1.707176781,0.5D0/ 006008540
BATA F/2.7°D0,1.70°7.,1.000,2.7D:V/ S A 0C0CB550
§F=57,295779513 32320876798155 0C00B560

g, i 0 LS T e e e e e e T I RS A
BALL EOQTNX 00008580
#0 10 1:1,3 : ' 00008590
del)=xD(1) 0C0CB60Q0
Bely=x20¢1) ) pdilis ' 07008610
DXV z(A(1)eF(J)ed(]))eC(J) 00008620

— BXOE T RCYY = PO Py ry e Rty e e
DL=TAeDX 000UB640
xU)ex{)*nL ; 0500R650
xD(I)y=xD¢I)+T0*0XDX 00008660
8t1)=Qtl)+3,000e0XN-D(J)aA(]) 07008670
10 P(1)=P([)+3,U00e0XDX=D(J)eB(]) 0000R480
T T WADEX(3Y-4,29313530717958847&925287 T T T T “0C00B890
tF ( sAD 'y 12,11,11 00028700
13 RtS) = SaD SRELNE 02008740
12 RETURN 0028720
gN? ’ 0G00R730
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68567 Ul 01-04-76 1,313

SU3ROUTINE INPJTT 0"y 8749
] CAMMOI/SWL/%2Z N710Ta7635
i COMMANZ AX/TM, MT 0LU0: 3760
BOMMON/IC/CA,33TA,GAM, X, GLAM, THE ,GLAM] , THE] U20CR770
EOMMAN/ 1 n2/V0, INIRTL N0 8789
e0fIMANZ 13/ TM] 02928799
@/PARAMZ/ARRAY (2)),vAX1,"iAaX2,8C1,SC2,aRRaYL(2) 0.07880)
COMMAN/THUS/To4sXYZHRSLP7 020C8810
CIMMON/PTURZ/ZA(2 ),B(27),C(2 ) Nu0,8329
€O0UMAN/COANV/AH 0707”330
COIMAN/NTRAJ/ 4™ JI0.8847
COMANZEJATMO/ZK, KAT ncroznzs)
CIMMON/CON/ K, UK 0707kged
CIMMON/ZOEL/ZE_TM 67028370
DOJBLE PRECISIINV TM,CA,BETA,GAM,HX 0.0 888J
POJBLE PRECISIIN TH] 270723970
DIYRLE PRECISIIN A.B,C N2379900
BQJBLE PRECISIIN SCL1,Sr2,aH 070°871¢C
#eARRAY, ARRAY1 0°9:8920
pOJBLE PRECISIIN T,4,XYZ,RSL,PZ 0078930
DOJBLE PRECISIINV Ik 0.0CR740
DOJB_E PRECISIIV GLAM,THE,GLAMI, THRI 02008952
DOJBLE FRECISIIN VO J70.8962
" DJUSLE BRECISIIN FLIM,EFLIH ’ . 00783730
1< = ! 0ZU_e3980
J< = 10 0°"0N0RPSD
NAMELIST/INL/TY,TMI 0°0 9900
NAMEL_IST/IN2/CA,3ETA,GAM,HY NTN"e9%10
NAMZLIST/ N3/ <2 020796520
RATELIST/IN4A/E IV i ) ' 02019930
e/1V5/VN, INERTL 0.0.904C
NAMELISTZINGZ24, <AT 43009080
[ <AT = 1  CALL ATHOSPHERE 1700060
c XAT = 3 SET ATMUSPHERIC DENSITY = U n:07°93570
NAMELIST/IN7/4,3,C,MM 2.0°998¢§
c Mu o EtAL 3 STVES NOuINAL TRegecTORY 07359690
c Mu SREATER THav 3 GIVES M'-3 PERTURRED TRAJECTORIES 0.0°9420
FAMELIST/ZING/321,562, AN 07089110
NAYEL_IST/ZING/ 344, THE, GLAMI, THE 07079123
C GLAY = LAUNCH LONGITUNE eod’Des THE = LAUNCH LATITUDE 97979130
c IM DEGREES 0501391492
c GLAMI = [MPACT LONGITUDNE seA’Moe TRE! = IMPACT LATITUDE 12070150
c M DEBRZES 0.0°9160
c FGR SJJTY LATITUNES USE 4 NEGATIVE TH42 QR THE] 330-9179
c SE'SAR LAYIITUNE MEASUREN AEST OF GREE“wICH, alLlL OTHER n:n-9i8Y
c LOIGIT'I32S 4RE MPASURED WEST OF AREENWICH nou9190
RE4D(5,1'11) 13079270
1K=D i 20519205
JK=) 0.1°9218
RE&D(5,1!2) 0709210
RZAN(5, 1H3) J700822y
READ(5.,114) 1707923¢
II-131




68567 UL 01-06-76 17,313

READ(5,145) 00009240
READ(5,1V8) Gt e e T = 06009259
READ(5.IN7) 06009260
READ (3. 118) O e AR R 00009270
READ(5,149) 00009280
T RERIMTE 9N, TOMSELIM 2 = ~TUUUC9ZI0
WRITE(6,5) 00009300
WRITE(S,1™y TM; TYT O LI e s 00019310
WRITE(6,20) CArAX 00009320
WRITE(S,37) BETA - 00009330
WRITE(B,40)GAM» VI INERTL 00009340

RIS T .4 R S e R G R et RS I R
WRITE(6,53) kAT 00009360
WRITE(S,147) <7 00009370
WRITE(6,94) 00009380
WRIT=Z(5,35) 9y S 000092390
WRITE(6,60) 00009400

‘“‘“"V*rf'rsfvrr““‘—"‘““W“"' e e S R D A ST “gUoT9aI0 T
WRITE(6,80) (alyN), a(uw).c(uw).~N=1.2u> 00069420
WRITE(S,9M) 0CnC9430
WRITE(S,10Q) 07039449
WRITF(6,{10)5C1,5C2,aH 00009450
WRITE(6,420) G_AY,THE 05009460

= WRIIESB D) GEARLLTREL . ey ©OTO009870
WRITE(6,150) EZLIM 07099480
5 FOQHATriui 55X, TNPUTS™M) = DC0n9490

10 FORMAr(lu",344 MAX IMUM RUN TIME (FORuARD)
TTMD

aTH TUT<NFF TIME (BACKWARD
20 ’OQHAT(14 121+ SJRFACE RANGE

AbE Sy =015 3, 5 FEETY
= .D16 3,34 DEGREES)
1,22+ RIENTRY ANGLE

& 3ETA
40 FOIMAT(1H

Sy

™

GAM

1D16.8,)4HMIN, ,5%, 300079500
= D1B,B,"MIN, Y
CA = .016 8,8H DEGREESa5x.164 ALTITUO00G9520
e IS 3
30 ro?qAr<1u 261U+ 41SSILE HEADING AHGLE MEAGURED cLOCKdISc FROM NORTHQ0009540

1 D25, 8 84 DEGREES 5X,24H INITI0O0.9560

00009510

00009550

#EL VELOCITY V23 = ,D25.18,7H FT/MIN, 000095790
®/50X,"INERTL = "» 325X, 00009572
T8I EFRER T I T AT - VEL O T Y TS BURNOUT VELOC ETY S 0Nrn"9874
#/83X ,"1F INERT. =1,INITIAL VELOCITY IS INERYIAL VELOCITY®) 02009576

80 FOIMATI(LIH ,2X,54 ZK = ,125.18,38H FTe#2/SLUGS , BALLISTIC COEFFICIONGOC9SRD
8ENT) 02079590

B3 FOIMATELH , 7+ AT = , 12, 17%:554 NO ATMOSPHMERE SET KAT =z 0 5 FOR ATO0NC09600
sMOSPHERE SET XAT = 1) 0C009610
T8 FOIMATEL ., S TR CRSE-OFNO-ATMOSPUERET XTMOSPLERIC DENSITY PZ 00009420
e = ) 00079430

55 FOAIMAT(LH",64 M4 =2 ,18) 00009540
60 FORMAT(LM ,45X,3:4 PERTURBED VELONCITY COMPONENYS) 00009650

70 FORMAT(IH ,4X, 3 H PERTURPBATION TO LEFT = FT7SEC,9X, 324 PERTURBATIONC009660
a0ON BACKWARDS - FT/SEC,9X,3 H PERTUREATION UPWARDS - FT/SEC) 00079670
8y PORIMAT (T4 77X 025 {87157 N5 8 1SS g8y — - 02059680
90 FORMAT(14™ ,39X,41H SENSOR'S COﬁRDlNATES N DEGREES AND FEET) 00096890

100 FORMATEIH ,10X518H GEONETIC [aTiTUnE, 12X 384 | ONSITUPE, WEST OF GR0OT009700
®BEVWICH 4ERIDIAN,8X,25H ALTITUDE ABOVE SEA-LEV‘L’ 0C039710
110 FPOIMAT(L47, 77X 3¢ 025,.18515x%)) " 9c0n9720




°BSAT ul.,.')l‘:a?]n_ > L‘-313 e e i e
120 g03IMaT(147,204 _AUNCH LOMGITUDE = ,D25,18,5X,124 LATITUDE & ,u?5,1000°9730

8) 0,029749
130 FORIMAT(1+4 ,20H [¥PACT LONGITYDE = ,D25.18,5x,12H LavlTuDE =2 ,D25,10000975%9
*8) 0306°9760
140 FORwWAT(4Hg,1 X,4H KZ = ,15) 020.9770
180 FOIMAT({T ,3X,339 LOWEST ELEVATINN ANGLE PRINTED 0UT ¢ °,D12,4) D20 .97R0
RETUAN n-0°97%0

END 0 NMg9all




Listing of the Sample Input for the Program
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o A M N

00 0000S*0 = INC QIININA FTONY NCIIVA373 Is3n01
Z0 @000000000000000000°0= = IANIIIVT Z0 @00C0L0000000000009°0 = ZQOIIONCT IDVAKI
Z0 a00€0000000000005Zn*0 = 3FANITIIVT Z0 @a0000000000000000£Z°0 = ZGOAIIONOT HONNYT
‘0 00 G0000000000NEEEEERS"O zZ0 40000000000C0000Z8L°0
T3A3T=-V3S FA0EY IAAIIITY NVIQINAW HOIMNIFEO JO 1S3 ‘IAALIIONOT dquniId¥l 21130039
1933 ANV S3T¥9IA NI SHIVYNIAHO00D S,HOSHIS
‘0 ‘o ‘o
‘0 ‘o ‘o
‘0 i) ‘o
‘0 ‘o ‘o
) ‘o ‘o
‘0 50 ‘0
‘0 *o ‘o
‘o ‘o ‘o
i) ‘o ‘b
‘o i ‘0
L) L0 @00000000000000EESE 0= L0 Q00000000600000EESE®D
‘0 10 G00000000000000EESE" O L0 G00000000000000EESE" 0 R
‘0 ‘o L0 400000000C000000005°0 =
L0 @00000000000000EESE*D L0 G00000000000000EESE " O~ ‘o B
L0 Q00000000000000EESE*D L0 G000N0NON0D0D0OEESE O ‘o =
"0 L0 4000000000000000005°0 ‘0
L0 §000000000060000005°0 %0 ‘o
‘o ‘o ‘0
‘0 ) ot )
‘0 %o ‘0
23s/3d ~ saa¥uan NoriV¥upzadd d3s/14 - say¥ayd¥e NoIzV¥eunrgad d3s/1d = 1431 01 NoIiV¥€¥nlyad
SINIROdWOD XIID07T3A aadunluad
8 = WM
0= 23 X1ISNgCG DIWaHASONIY *3wgudsCulv Oy a0 gsvd ula
) = 23
L o= 31V¥N 195 FyIHdSOWIY 80d Y 0 = 1V¥X 135 IgEIHASOWIY ON b= ¥y

INTIOI22300 O115111Y8 ¢ Son7S/Zasld L0=-0000000000000000LZE%0 = X2
X115013A 1YILg3INT S3 xIID0TdA 1IVILINI’Ie TIy3ARI 4I
A1IJ073A 1lNONYNE §X 1ITD07dA TYILIINI’O® TIg3NI 4I
0 = 1i1¥ani
AIK/Ld L0 Q000000000000009G604L°0 = OA X1IDO13A TVIIIRI §33892a 2o g000000S6°0 = WY9 JT9RY XHINIIN

S3W¥930 €0 Q000008LZ'NH = ¥IZ@ HIEON wOyd ISIMNDO0TD AIWNSYAW STENV oNIQGVEH ITISSIW

1334 90 Q0000000%°0 = YN IANIIITY $32993C ZO A0OLE9SL6°0 + VD 39RVy 3Fdvauns

*aze *% = IWI (SQEYMNOVE) IWII 2d0=-1Ind *RINZO G00N0OONN'D = WI (QEVYN¥0d) dwIl NO¥ WAKIXYW |
SINANI

W —— ——— -—




Sample Output for the Cobra Talon Trajectory Program
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caoac

o

ATTSNIG

80 Q000p9g2602°0
80 g000p9g2e02°¢C
80 (000v9g2e02°C
80 (U000p9g2602°0C
890 (C00pog2g02°0
80 (00099426020
80 Q000p9g2e02-0
g0 000p9g2e02°0
g0 (000p9g2402*0C
g0 0000p0g2402+0
g0 (000p9g240240
g0 (000p9g2402°0
90 ¢000p9g2402°0
g0 (Q000p9g2402"
g0 (000p9g2s02"
80 0000p9g2602"
90 0000pgog2pe02"
80 (U000p9g2e02"
g0 (000p952602°0
90 J000p9g2402°0
80 U000p9g2402°'0
90 J000p9g2602°'0
80 J000p952602°0
80 U000p9g2602°0
80 J000p9g2402°0C
80 Q000p942602°0C
80 0000p9g2602°C
80 0000p9g2602°0
80 G000p5g2602°0C

oo

[SHS WS

80 0000p9g2602°0C
80 U000p9g2602*0C
80 C000p9g2602°0
80 0000p9g2402°0
g0 0000p9g2602°0
80 0000p9g2402°'0C

n

02£960£9927°0
ar926£60,27-0
A9L6v655427°0
ar8lsge0g21°0
a»0,2T9gg2i-0
qC0g0,¢0g217°0
g»0TT909621°0
aCg2egeT0g81+0
1°969£0,087+0
alygT22781-0
@709,86878T+0
ar0ssgrpeeT 0
39690960887+ 0
§2¢0,9,9887°0
J09820TgyeT+ 0
102769669510
PEFAS AT TR
dp»Tg8329871°0
026409 ,698T0
av9p22L9.87°0
da2gy2egeget o
d9£,0,07687*0
acg2.evg627' 0
a8963¥£660pT*0
Q02.pgGETpT 0
d906g0gTCpT 0
a»08pgTs2pyT 0
diZTTeTsEpT0

Arees2Lgyet'

266885869170
gg020g6T1991°0
d09,6690,9T°0
Up28.pTespT 0
d2e6sv26,891°0
d9620£89691'0

80 TUU0%43Z60UC°T &M TE80598304T°0

80 00009942602°C &0 g26£6206%67°0
80 0U00p942Z602°0 & JogrE28p24T°0
80 000099626020 &' U969LPLELGT'O
80 0000p952Zs02°C g7 Tp9p20LENGT O
80 00005952602'C gL Q90288625670
T U JUUUHGE2Z6UZ U & avZhsele29eT 0
80 00009952402°'0 GC @rZorg2.67°0
80 q000p9g2402'0 N dgoE9fe2est 0
80 00009926020 O Qe»2Tg0pegT 0
mo 000099426020 U QU0Z666E£E09T 0
0 g000p962602°'0 40 02.0£88E£397+0

‘nq:qqddﬂdwumqﬂwq| TET TYTYIOEHTHITIO -

80 0000v952602°C &0 Q26.5525£97°0
g0 (000v9g2602'C ST d92699T999T'0
80 0000¥962602°0 G0 Q2¢8G,T,697°0
80 0000p9g2602°C &' TZoLLrL£R99t o0
YIRS TS AIt90A —

arv09626v2°'0
0896110,¥2°0
s98.69¥v2°0
06T9¢£822%2'0
0L0T6gs622°0
gelcpsTyg2' 0
avgc8sspe2 0
av0,2887¢2'0
geegeele2e'0
08209029220
02vieg2c22°0
0v»20s62022'0
002g,82,72°'0
0s.vp0TpT2°0
0£2.668072°'0
0660829,02°0
Q0gypa2p02°0
Uvpseg002'0
0962098,6%3'0
0s8ereL86T' 0
02p,54T063°'0
02eTopp981'0
086£659287'0
0,T21088,3°0
000g698pL3°0
0966£980¢,1°C
068y98.993°'0
0£5,0£9297'0
1£9520ps3 0
08966053 °0
agegteLerto
0eTenp2gpT' 0
082509093 °0
g2.p98T9gt 0
agevosyILT 0
00T¢00,92%0
3899,987271°0
09828669710
avggTLeTTT'C
089788690T'0
0gyg99,107°0
0292979596'0
g£T67052T4'0
a2pslygse' 0
g2rEretrlpg 0
Gevrorsgery'd
g8v66%£269°0
0stg98.689'0
06581608.6°0
O0evTT66T6" 0
00802910990
goo000000y°0

THOTS™ —

¢C
gL
£0
gC
[y
¢
g0
£0
gu
£0
€0
[l
gt

ee

g0
€0

"

gU

£0
g0
£0
£0

Q2§,0482T7%0
0¥696£921T°0
Qs906062TT'0
Q6L68LTE£TT'0

Q9UpebppETT* O

Qg0g9g02,8%Ti0
02687668770
a96gg92elilto
o.nmonm.ﬂﬁmo
0g89608»T10

029p£g05T7°0
ag£g/sestTi0
00gg2g9gtto

0TspplpgTi‘o
aeT.pT9T1'0

Qe9T9»9TT 0
022265493740
096p 30,7110
QL9p962L7T'0
00g19.643%'0
0T96958431'0
gt 28781100
ommcouqm«auo
Qpug20s8T1°0

0T,,586811°0

aTp00,26TT¢0

01816566310

avyg0TpgeeTT'0
082g,2302%%0
Q0/psTp0230
0g66£0,02110
Qz2yge6021'0
g99,£82321°0
09p06.6327°'0

oammsooumu.o
G9gp09T22T10

asegpse2t'o
Ggegers22T°0

0T121990£2%°'0

T0peres2Ivo
owx*a.onmﬁ.c
Qvgtlves2T'0
Qp2,Tp2p23°0
Gsesepsrtio
09T29vge23°0

09020¢Tg2T¢0
Q0sysspE2T*0
088,79.£27T
0s2969092%°0
ar2egLe92t!o
0c9g809921'0
goun000¢2%¢0

JoN1TONOY

2 q0TTIT2Sp*
Zu ggeretegy”
2. gygeregy
20 age2r2gy‘l
27 q012128%"

2 ag Tiege

¢ Oyve 2E9*

2o alegs 2gp*!
2L gs9pi2gEp*U
20 aveT 28p* 0
20 ge9LetER "
2. ggfgeteEr*)
25 QegggtEr*?
20 Q11ggigy 0
mmmﬂNNﬁnv.
m
N

U ggelstgp
0 O0gpeolgy ‘'l
20 Qgregtep'l
U Qupepiep*”
) J6sBeTED "

20 02Tlg2igp*u
eu Uguellgp')d
0 gugg-TIgp*' 0
20 0gur60gp 0
eu QLTgROgEp "
20 0£92.08p*(
20 Q9pes0gp* 0
2L 0g99sp0gy
2. 0027808y 0
20 06i9T0gp*D
2L QTg0:0gp*"
2) 0.8£8620*"
20 06/9962p° "
¢0 dgesvely "
2. Qspigely:
20 ae2ITely "
2. 02€T6820° ¢

¢u 0690,82p°D

cu 02f6b82P"*’
2 002,282¢"
2L dpey ‘82"
el a2/lgedy*
22 geg9sLey !
20 aeTITeL2e
el a9lglyy*’
cu 0/88.92p°"
2J QLels92et”
R4 i 44 T4 A0
20 gsiges2r'”
20 gle2ogdy'n
20 00gTeg2y*
eL 00.0Cg2p*i

>

1t

T IUNTTEYYT

g2sl.9gTps2 0
ge9esL668820
gggelezesee 0
g2gsc6Lve82* 0
gp.1g0g2¢g¢g20
Gg' 2zgere282' 0
Gpge2nNTe2e2 0
v ¢965£pege2 0
0 vegetotesge 0
g2g02,,8182°0
g2Zgiesgstee 0
gg Cgfy9g2lge:o0
asgeiigs g2+ 0
alngpg999.82+0
02r,895£082°0
ay "T,810cg2°0
g2Zgpeee9sc2 0
dsgesivegce 0
age2vee68e2 0
gt pesg9gee o
Ovyre1s2822°0
dg2t1enierez:0
g 9gg226.22°0
asT269¢7,22°0
0y ¢£€pL922°0
gr:cgepgece 0
0'gygrr6ge2 0
02e/v614622°0
0°9¢9560g22°0
a'gses99pe2 0
gsgesg2epe2 0
gs2e¢2fgegee 0
g2lcplgggee*0
gogy 0y8222'0
grep.2.v222 0
g 2sv926t22+0
grgsTeypr2e 0
g2(222g6.22°0
g2,esfsv.22°0
arot2Lvest2 0
dgpe ££ve12'0
0sT6T1T6g12°0
dg 2vlgLeliz o
[T IR 1 PATAN
ar2peeed,s32:0
(TSI FCAT AN
0" 09£g1912+0
0ges2vT96120
aveT69£0672°0
g2sleighpT2 0
g 2Lg68gT12'0
ar cpo9gegi2 0

shiave

008%'g
ngo0‘g
000¢"'y
co0g'y
200,y
0009y
000g'y
000y
000g"'y
0oeZ'y
0Q0%'y
000Uy
0004'¢
0e0g'g
000.'¢
cedg's
0odg'e
0o0e'e
npgeg's
rpee'e
cgev'e
nQeu'g
0e0g'e
neag'z
oees'e
o0Dg'e
000g'2
noae'e
goag'e
pgez'z
0ges*'2
ooau*e
000¢'7T
ogeg't
000.°'T
cgog't
0006'T
o00ae'?t
neeg't
0eag't
negv't
0g8L'T
000g¢'0
000g°'0
08020
0609'0
oeag'o
0pop'o
cege*0
npaz'o
09av'o

‘o
L LEFY
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ailsnid

(

=

80 U000p9g2602°0
80 Q000p9g2602°2
80 Q000p9g2s02°C
80 U000p9g2s02°0C
80 (000y94q2ps02°'C
80 0000pog2402°C
g0 (000p9g2602°0
80 Q000p9g2402°0
g0 g000pog2502°0
80 Q000p9g2602°0
80 0000p9g2602°0
80 ©000p9gq2402°
80 U000p9g2402°
80 1000p9g2602"
g0 Q000p9g24602°'0
80 0000p9g2s02°0
80 (000yq9q2402"
90 Qq000p9g2602°0C
R0 (0000p9g2sl2 0
80 Q000p9g2e02°C
g0 0000p9g2eUC’0
80 U000p9g2s02°0

(SRR W=

<

80 0000y9524s02°0

80 00009v9g2602°0
90 0000pg9g2502°0
80 1000p962602°0
90 (000v952602°0C
90 0000p9g2602°0
80 000099526020
80 (00099526020
g0 g000p9g24602°C
g0 q000p9g2402°0
80 U000p9g2602°0C
g0 0000pog2e02-C
80 §00099g2e02°C
g0 caaaﬂommwQN.u
g0 g000p9g2s02°C
80 0000p9g2602°0
g0 000p9g2s02:0C
g0 0000p9g2402°D
80 (000v9g2g0e" 0
90 0008962602°0
g0 0000p9g24602°0
80 (000y9g2602°0
80 000099524020
80 G000p9g2e02*¢
80 U000pg9g2gl2°0
80 w000v9g2s02°¢C
g0 C000y952602°'0
80 0000v952602°0
@0 0000v9g2602°0
80 0000y9g2602°'0C

{TIA3T V3Ig)

G @2g/802,.721°0
G0 desresseyiZi O
gN OZ/pep02TI21°U
0 d»206.96027°0
s glO0pgyp 021°0
gl Op06,68602T7°0
60 JZ26L¢0pg027°0
gU dy0ggesT02T°0
§" 008962666770
g0 QppT20pgetT 0
g0 Qeg8set0 6v1 0
¢l 0s58C¥ /66710
s U9£6L99p6T1°0
6" 0C96co0,g6TT 0
" Q@ggl¢ge26TT'0
c( a89960226171°0
d028p 976710
0 JpgTTg2T677'0
G Qp0gLO0LOTATT*0
6" G9691260617°0
U @9(fg560617°0
G0 AppSISTIATT O
a0 Qrasaprrielt o
G0 Qerl0TgTe17+0
Y Q2.92162677°0
60 Q09£,.628671°0
S0 A2ElpylpsTi 0
6C aprsl/ge11°0
draL2eR9671°0
S0 A9LSPS9.6TT°0
60 avy (01 mﬂﬂ.o
s’ Q096 mo»w 210
GU AlCyy £92027°0
¢l gofeetey021-0
60 dypl0gEg02T+0
c7 av20,g9g021:0
60 32,888 01270
¢ Qepy0228121+0
gl amn'omsmﬂwﬁ.c
¢h gp0gTlggt2T:0
_ 60 gocfgoRtezi-0
60 396946892270
sl qeZlggrec21:0
Gl 05££96,0827°0
¢! de94T9Tye2T0
G0 QaLyowd 82740
g0 049t0»geTy2T-0
S 96966769210
g0 Q2T8TgT4p27°0
6" dosrRg2es2io
6L QUy98099, 6270
G @2R0glgle210

ALT3073p

agesrele 2o
a9st9ssbeeto
095068.642°0
096£££69¢2°0
g0TTe080gs2"0
0T.£9106s2°0
00675666420
del9s2glgZ* o
g£s9.29%82'0
g02pT9gege'o
g988920¢g2°0
0207p29gg2'0
g007egeTpg2 0
Q00sgT9p82°0
07£5900g82'0
ay00Tggee2' 0
appeLsseBe 0
066664.682°0
0Tg9568582°'0
a8g9Lv6582'0
0£TgTg4g82'0
agelipegea’ 0
00vev69582°'0
QE(PPLPGR2' 0
Je.8s8%s82'0
0efTe2BpB2 0
a9ccrOppg2 0
02gTTisc82°0

_Qc9gereese 0

gesegleeea o
om'mmmommw.c
gl9p9621g2°0
gggo2eyng2 o
alp2etges2' 0
0s20996g.2°'0
asregbs 20
ay»T3099,2°0
09/8822g¢2°0
avi6cL6EL2'0
geggep9ee e
09v»07g27,2°0
0s8£628692°0
g2ggg08goe 0
080g6¥L992'0
U2y .090g92*0
g2s0egess9e o
(R AL TS ATAR
02v6699662°0
WA 3 AT AN
ges2e2lsse'n
06L5%69£62°0
a3120167162°'0

ICLLED

gu
gu
gu
go
(Y
£0
gy
g
gu
¢l
£0
g0
£0
g0
g0
gu
£0
¢0

g0
g0
£0
gu
£0
$
§U
£0
gt
gu
£0
£0
£0

0.8¢976486'0
0959869064 °0
Uv,66L0866°0
0688059566°0
Q0TgTe2864'0
0T6128000%°0C
002204£00%°0
agp2e6s003*0
0rg29gg00%°0
Q0pgpITTIOT*O
p2p2reI0T0
0Lpg0£930T40
0gT,g88%30%'0
dgpe9vT20T°0
0/$260p203°0
0p29£9920%3'0
0gg022e20%'0
0Tge081801'0
Q22geEpelt’0
g1T1869£070
0g20,665801'0
02809712403 '0C
Upg2gcpp0¥'0
Obpops p03t0
(AYASTTI LA
09,gge2s0Tt0
069,87560310
009gf¢¢g01°0
0gsTpe0901°0
06/99v6250%'0
00295669010
Qgup9Tgeltio
Qvnonnouond:
0c216£8,0%%0
ovaoooacano
0p2e29820%70
0vs262TH0T 0
Uvgg8£e0T'0
05205950310
age0elepllio
0£95,47401°0
gz2etevpelblio
08T460,60%0
0T,g0,6607%0
gl9g£203T'0
022010603170
Q0pg99y0I¥*O
0908033870
05T 862V38%0
026¢996%11'0
geTeeeeTITIT!O
01622012310

JaniTono™

i

NNV NN NN NNV IN N NN T Y

c

0

29

[4
4
2
e
Z
14
[
4
4
[4
4

c
4
4
2

NA
2!

2

4
4

u

J

1]
3

L

n

u
g

1)

LW EL -

¢

p

aroveviy
age1g2y*”
(VTS 14 A0
g9 29g2¢'0
asg98s2p*ty
ae11192%'"
gt gg92¢*"
asege9erl
q021g92y*’
ggggusey*”
appgiir:’
ageepey'”
Qbre9L2%0
aclggeey 't
0TTg 82!
0gge282p* 0
acagedy’”
g 6982 "~
agtgeely’
ager e2¢v*
Q9.LT620"
agepredy o
Q0gCgaly
[RTTT YA N
ggetgecy”
(AT Y Y4
0L20T0€p 0
Qg " p20gp 0
greLE08Y .
0210608%* Y
gsp290ep "
Q0gy 0€p

089580gp* 0
08s960EY*
g0t stee”
0sesties:
g6L92ige "
0LEgETIEY* "
g9gErILH

(PR R34 0
gUvegley: 0
ace99ILL
0B62LTIEY T
(RTYASE N

a09pgILY " v
0c9681EY* 0
(S T47-13 1 20
giggetee’n
gget 2ep'0
gsey 28v* !
atgy 2ge*”
0966 2€v°

30n,T4¥0

o

>0

gcecgsgse9ie 0
0C9T.pTL982°0
a9elfgse898e 0
OppsL6p6982°0
grevsese0 820
gveg s/ 82'0
Q" 26tg2. £2°0
g s68££.82'0
greslelv on2:0
06 vclevpife* 0
0"gg 656.82'0
0seCeplgcsz 0
ugglsir9.82°0
O0sB6LLTLLR20
0g2¢-26¢LL82'0
ds CgegLeke 0
[(IT4RERL V2 TARY
02¢cers8 82 0
Uepsesvy8L82 0
Geps1lgeere 0
0" 2egopBLiC 0
0see1ipg82°0
Cvvegedgeie 0
Gvoves e, 820
UeBE6PLLLE2 0
a2glgelicfe 0
Qp2289469.82'0
g9lgsp9.52+0
UScesTesLE2 0
g2¢spp2s 820
0"9ec9gsp£2 0
cepy cgLefe 0
(TR TS VS TR
aeg2ggueg g2 0
02g02TiT 820
g2gsz vl n2-0
0 9Tpoe8982°0
0'9g,82L982°0
GETTRS 2110 AR
0% ¢,226982°0
gsclergron 0
0s.55652982+0
geggs2celone 0
(T Y45 T4 11 X ALY
0sgveoess2 0
09c0, 666820
0791 0IpgE2+ 0
gesesfaesie 0
Usffge20ge2 0
gev2gecepEc 0
gceseieoerc 0
gg 2vc.9ps2'0

snldvy

coag'ov
opez'ol
cpavtor
06666 ¢
000g'e
0008°'¢
040,26
0p09's
coeg*g
000»‘s
upagte
ne8Z'g
R S
0000
000g's
000g‘e
0pos'g
0009'g
000g's
co0p'g
co8g'g
0062's
ca0v'g
cQou'g
000" L
hcom.h
000
009,
008§ ¢
eyt
CO0R* ¢
0082y
'] A 3]
o0Q0uU
008’9
000g*9
00Qz'e
n¢a9e‘'¢
(00g*g
Cody'yg
ogog'g
opeg'e
coes:g
coau'y
redg's
000g's
000.'s
coe9's
(o8g'g
oo0y's
ceeg's
cooR's

Nl

[r-138




ALlsNIg

o

oo oo

Ao ac

[

cc

Mg

Q000p9g2402°0
1000p9g2602°0
1000p952602°0
g000y942602°0
§0C0p9g2gl2-0
0000p9g2602°0
g000p9g2e0l2"
G000p9g2e02"
g000p9g2g02°
g000p9g2602"
q000p9g2402:
g000pgg2ps02°
0000p9g2s02"
ge00p9g2e602*
Q0L0p9geele:
g000p952602°
1000p952602"
Q000p9g2602"
Uo00pr9g2s02"
U000v952602"
U000p9g2602°
U000p9g2s02"
1000p9g2s02°
0000p9g2s02"
Q000p9g2402*0
§000p9g2Zsle e
0000p9g2602°0
(000p9g2602*0
U0C0p9g2602°0
000p9g2602°¢C
U000peg2el2 0
Q000p9g2402°0
1000p952602°0
U000p9g2602°0
0000p9g2602°0
(1000494260207
1000p9g2602°0
(1000p9g2402'0
§000p9g2s02*0
G000p9g2402*'0C
000p9g2402°0

COoOO0 0O

oo c

coocooo

oo

" (000pyge02°0

1000p9g2602°0
q000p9g2602°0
4000p9g2602°0
u000p9g2s02°0
0000p9g2602°0
u0T0pgg2602:0C
0000y9g2602°*C
0000y952602*0
§000p9g2602°C
G000v9g2602°'0

(3237 vISTE

9es29,8egt 0
U9¥96926261°0
a9580,066757°0
ao8ep 9076170
ardc¥, q1067:0
LTI A
LA XVA LT A
Q9GP £0g ¥T°0
Q0p20gpoopT*0
AT YV AR
09409949970
I T AT A
al0pygeeeeT 0
qZeTgergeyt 0
Q000029,/%pT°0
acreele60pl*0
2T..98209T0
a785ccepest 0
alee29/8871°0
d2(20gp0g8gT* 0
g02TT0pg T 0
82508999810
d0v998966871°0
g0g9g2uggset 0
@0pgTapropgt* 0
Arps800pgeT 0
dZep2lgeeet o
009g,99,2870
09T9269TcgT 0
d888.9451£7°0
aee0pT00TI8T 0
dgp2Teep08T*0
Q26,6688627'0
go000pgte2T 0
d94221ggg2t 0
dr9g9T2gg21:0
ay22egege21t0
Qeeor2rs(27°0
Uy2982,9921°0
Q00999799270
@20yggeeas21:0
U2esvrrgs2t 0
09(69821¢21°0C
a9l 9270
av229,£8€921'0
a7906294£27+0
a9eg0T09g2740
a9ev2ggdeeT 0
d888ts%s221°0
ar988866227°0
a9¢4¢£282221°0
Q09696661210

ALEO0YIN

0s6T5TE60T0
gec22pgpita
v 12626110
(TS AT ZA N
05657968210
a,99789££7+0
00,9628g8T0
18988682010
0glgogeypl o
Qohmnomﬂmﬂ.c
[(AIATIATIA R
06598T909T 0
01,6909%9%1*0
09£762,89%°0
a0gg692¢1'0
ag2T0p9LT0
06£69£9087°0
0098099587 °0
00,p0T288T°0
a0Tg/88T6T°0
09/9T6956T'0
30972206610
Q¢vT28p202°0
g02gg98s02'0
0ggesgTel2 0
avgeser2iz o
d9T/9656%2° 0
de,gse98t2'0
gggggast2e o
02ge649022'0
agplg9gs22'0
OLgee80g2'0
01s9227gg2'0
020gces682'0
gglocréggee’ o
00ggg2elee’0
0g0T06EEPE 0
0621Tgigp2*'0
0p9020Tgpe-0
0090¢8gf0g2'0
g¢eTrEg262°0
Qrevsrgrsed
09T2,89952'0
0266898620
Qy21296092°0
[(PRELTY ¥4 T AR
Cefoegtpo2- 0
0gesrsgse9e' 0
Qesrlgpe9e'o
agTe(n0g92'n
are2g2gnee 0
aotevpstie'o

FLERE L

20
2o
20
26
2u
20
el
2u
20

pas

oo

O Ut NN

o o

20

09Up9220g8°'0
0566266268°0
096,76£668'0
av90$05868°'0
06996v2798'0
Qv/(886£98'0
Grevt2r998°0
g2T10grve98°0
0sspg9t2/'0
aeenggeris' 0
oo.maommnwdo
0250662088 "*0
Q9ug2eslee 'l
10926898860
Gvvg2.£888°0
096,950%68'0
Q2.32£L868'0
d.8.90v968°0
0gJg2¢0668°'0
2¢g9€(106’0
QL0g66E906%0
0ggp0c0.06°0
00ggT0L06"%0
Ggr28v£2T6'0
QspsT66916'0
Q02,089¢%6'0
Qgug992026°0
Ug2gp68ees'o
Q02g,26826'0
Ovsge6t826°0
0,129£4086'0
0T6g568886°0
0pg92109860
agT,929886°0
0gT1gc23pe'0
Ogge9vafss’0
Q0ppEcrovs’'n
Qr86s606b6'0
02£¢659%68'0
UrCpes2rse'0
O0gugsse966'0
0/8586v666'0
Ggug 902940
0/720p9996¢0
09621824960
0826028696°0
0822609280
08829660L4°0
as£2286446'0
QsstT,910g8'0
02eIT5.286'0
0g2epeLsss’o

3gn1 19807

20

o
oo E

= ¢

«

=

2SS S

NNV ANNNNNNNN NNV NN NN NN
= DD G < C > ¢

[

o~
o

(4
en
20

NN NVt

N~

ag92se v o
geTTeg ip* "
ggeevpiy "
ar9sisip”

az,T9gup

(PRATIIE

arete9lp v
a9gg2L'p*
0VpgsL9"f
g2.0¢80% "
aUgzggle* 0
0LT886%9"

ageegeuy!’

06(28NTp
09gie0Ty

Ur962%Tp "

Qg (LT

desg221p*

069230 "
a0eg1eTe v
Qg C9ETp* .
ac2euptp:

Q2rivviv’

009CepTH* N
09g25sTp"

QlgpseTe !
apssTolp !
QL6690 "¢
alege9Te' "
0s. 68479’
QT sLeTp!
g/ T1gTe"
dgeer8te’
Q729887 "
Qs6226Tp" !
GreeceTy!
aT9geely”
0e2g202p*"
geeee02e*”
02 9602¢* "
Qs 62829

0gglolee
a9cestey’.
Q0 g222¢*

Qcsgeelp '
RN T I44 A
0eTelg2y 0
aysspsle*
Qggecgey’ 0
atz2 v2p!
(XU S T4 AR
argeswiy’

3an1lzvY —

> 2D D

a2

= | -

>

gf 26.8%ue2-0
a2,290e9ue2 0
079195871220
arelec,91220
0’ sg2gteee
gvossve9eee: 0
av966ug0£22-0
05¢g.5vG822'0
Ugce -cp68e2 0
(VYL IS L IZARY
09,1 T, g922:0
Uv95,.62622+0
af9c £Trge2+0
C 2Y¢g2t922°0
Gesefege9e2 0
ae2Tplge9ec2:0
0266 028¢22°0
a2gegpedLece 0
av9ebvs,08c2 0
Q'2¢lgpvged 0
0fggcgiggee o
0g9T,ecT6c2°0
GpbI9pLgece 0
g2ge2sveece: 0
0logspsT082°0
0 2¢686p-£2'0
0p., 9tgug2-0
02(s6621182'0
G2geccpiyTee 0
asgescveLTRe o
g2¢16210282°0
0'9ggvecee 0
gees9e9e2e2: 0
aseeeseeee 0
g2lsT9g0gg2 0
avgelevfeee 0
ge1ipeesses 0
0721cprpee2 0
07g09990pE2+0
Qp20,162952°0
Uvplgeigpee: 0
ar.ce02¢p82+0
07 21e26v82+0
g2eggceTgr2 0
027192T£gE2°0
0 2¢6S6vsEC 0
ggyse2 9682 0
02scglygshe 0
geeerr009K2 0
g2lg10oT9g2+0
Gep266 £982°0
072ge0sv9g2’ 0

snigvy

ce0g'g?
000p'gT
neeg'gt
0002'g?
00Q%'gT
0Q8u'gT
0081
0Qlg'e?d
0087
0009yl
008g'yT
00Qyp*pT
00Qg'yT
coaz'yty
N08T*'pT
00au'yT
Ceag'eT
NQ8g° gl
000s'ET
0eeg'gl
Lolg'el
ceep'gl
coag'et
ooez'et
ogav‘gt
cgar'gl
000¢'2T
ogeg'z?t
000z'eT
0009'21
000g‘2T
0gdp'2T
coeg'zt
opeg'er
ngas'zT
00827
000g'TT
cofg'tT
0007°TT
0p09' 1T
npeg'it
0Q8p'IT
ogeg'1t
o0gez'1t
('L ERR S
000n'IT
opdg'0T
peeg'OT
oema "ol
00@g*'0Y
nong'oT
cesp'oT

L LEPY

I11-139




89-GL6%2992"

TALTENIT

¢
3
0

© ¢

5 Ol oo oo oo

g0 0000¥552602°0 g0
g0 gB00p9g2elec 'l g€
mc oooo-ommoonwp _4¢0

0 q000p952602°0 &0

oo g000y9g2s02°C &0
80 Q000p9g2602'C g0
g0 Q000r9g2602'0 &0
80 0000p9g2e02'y g°

ilm;,m@oo.ommoam @‘-m
a000p952602" S0

mo oooqommocw.‘ [l
80 C000y952602'0 &
A0 U000v9q2602°0 gf
g0 QC00p9g2s02'0 §

(TIATT VISHN

02659596§97'0
aslge/2y910
q0gg8g0g991 0
ay07.867657°0
arZeg a9t 0
gZe2eet0g910
a09g¢srataT 0
a»07206809T°0
AT T AN
dyorestaest 0
Qelc9v0g48T°C
09¢242089871°0
Q9LTTeigsest 0
J9229889961°0

ALTITT

90
90
90
90
90
90
90
90
90
90
90
s0
90
L0

(EASNN - T-TIUNY
dgp2es49¢€°'0
ato resely ' 0
G619T9€e8y 0
0686L28¢Lvg' 0
0£9Togyglo'0
0g90729299°0
096.66867,°0
[T LIS AN
g2TiesT088'0
OTesp2e2¥88°'0
09v8649.56'0
0025¢82066°'0
09590124 0%'0

LHyign

20

20
A

20

44

20

0
20
2o
2u
4]

20

eu

0s650950%g*0
095cprselgio
Q56,8T993g'0

amnmne~oum~o
09.6887228'0
Q/8c£686928°0
QZ2g229¢2%8"'0
08291590880
Qgepliveeg'o
0/8e882988°0
0626,80488°0
07965£68%p8"0
029229980
Qeroggrive’0

30n4 TENTT

e e i s

(49
ev
4

ec

(4t

4y
2.
4

Zi
N '
el
ey
2

2y

gsgzZpsse’”
arogepss’
b 89688 " ]
Q982F9st

QI T6488"°
ar2g9c6s’”
Jeprigec’

0fg66868"
(29668
ammn~o~v.;
Qep0600p"*
gogastus
gg2RTeup i
geggeeop 't

JOALIIVY

gl
gl
g0
gl
80
g0
gl
80

_80

g0
80
el
80
80

gsgsezzeziz o
gg2¢e9ce2l2 0
grgpcepreeiz o
st Oplepiz:0d
02g/9624912°0
0g. 6231867240
0g¢bgreegiz o
0rgcs0cH912°0
0°986200212'0
08 gcsLeset2 0
0gp2£6608720
gecozes9eiz o
g2sgcestetz o
09660961720

© sfhlavy

OpRg oY
opfg'et
oeRg el
cogg'st
PRE'9T
goes’el
neeg'sl
00EZ's1
DO0RY'57T
0pQ0ig1

060g'gT
000.'gT
0gee'st

| LR




pU-0e6202ET L
[T TATIT A SAY
pI=-Q009pegT L
p0-0,22820T°0
»0-098TI29p1° 0
vC-0989969 30
pC-q0pTTggt* 0
v.-066799¢1"
pL-0psgT00T"
vi-Qs/88¢89T8"
pu-0g¥gfyot
pJl-QpTTOT,. T
po-QGET byt
vi-agesves 1!
y0-Q20g2287T"
»2-09¢g0981"
p)-062,60687"
v0-06.06861"
vI-06268L61"
p -0g0g6102"
p)-Q0220902"
0-Qgeg9toTE"
po-Qge2yeptr2”
pU-0psgoeTe’
vU-0g8g6222"
vli-Qc8pe22"
y.-00gesrg2"
yl-geglgoge’
vU-02T680p2"
pC-QTppgce’
y--0ggoecige:”
»0-Qp,906g2"
pU-0c2pe66e"’
pC-0vce8ps2’
v -08626692"
y0-029905,2°
v -0c(8y2082"
po-026£5582"°
vi-0p026082"
v -0evefosl’
po-0,696108"
v7-05689,0x"
po-0gL0p8TE"
v0-gevglete”
v--0669262¢"
pC-0p99fTEL"
v0-QrgeGees’
v7-0g8068pe"’
pU-09T9806E"
p0-0s0pa9se’
vIl-Q0ep9L9s’
¥y -0sV690s8"

100 1pG=*9NOT

(=3 =~

coooc

OooccCcoocoQEoCcCcocCccoOoCC©

Qc oo ac

ocacgocococaicocoec

p0-Qgvé82p7 0~
p0-q3g2/EpF 0~
p0-0294SrpT 0~
?0-0688psyl 0~
p0-grLese9p i 0-
»0-06fTrspl 0o
»0-g9gergpt 0=
y0-qugerept O-
»0-qxE950gT 0
»0-qp0g9Tgt 0
.o-annnmmmﬁ.c-
p0-Qep90psT -
p0-Qutlgget -
p0-0(p09963° 0~
»0-01686L6F'0-
p0-QpsTRe8T 0~
90-Qy0p 09T 0~
p0-qe0T229T°0-
»0-Qy92,897%°0-
y0-0gT42697 0~
p0-C0pg0s99T 0~
»0-0969$897° 0~
y0-Qys820,3°0-
y0-0ubg02,3°0-
p0-QyiLBELT 0~
90-0496,6F'0-
90-00269L,T0-
p0-009896.7 0~
vy0-Qo668.78T 0~
p0-0ygeegT 0-
90-0,F8098T° 0~
90-QC,(288T°0-
Qolnoonmoo.n.ol
p0-02696267'0-
90-QyfTpeeT  0-
90-0(bTar6T 0~
90-000gg0C2Z*0-
y0-0,1¥02£02'0-
90-02266602'0-~
p0-0,89,802°0-
»0-09085372°0-
pD-Qg689yT2'0-
p0-07ggseT2'0-
p0-0r698022°0-
p0-COgpp2922'0-
90-4£0T9,22'0-
9»0-geeeltge 0
p0-0ufo9pE2'0-
90-0ugpgesgd 0~
p0-02,87292°0-
90-Qu2r09p2*U-
p0-066900g2°0-

fou 100=*1vY

s o nan B dits o

0r9Se6trel 0=
CpT02Tgyst 0~
Q60gipgr6t 0~
QTlp2uglget O~
0rop0gGGeT 0~
0£68T68667 0~
0e719892967 0~
0r929v9967 0~
096£0p0£6T° 0~
00lsgvp 6T 0~
02Tv29gL67'0-
01T90g2867°' 0~
0¢Tpdg 8670~
0T96TgTesl 0~
0T.8699661°0~
Qyge021002°0-
09££809002°0-
Op,1901302'0-
Upopp029702°0~
go00ggpT202° 0~
06682892020~
gT0peg2202'0-
09,696¢£02°0-
ag6Lgccp02°0-
g2e0p9ep02 0~
Cer8.95602' 0~
0pdgsgTe02' 0~
002T,Tg902*0-
0916294 402'C~
020Tg2Tg02° 0~
0988,6.802°' 0~
a9ev/8p602'0-
ag21261072°0-
00g02T6072' 0~
asopsp93T2°0-
0v09g868272°0~
v9.69TgT2* 0~
g2etepecte 0=
[ENATI AT AN
€29gs95sT2' 0~
0996689120~
Q58062472 0-
060¢61TgT2 0~
07269004T2°0-
0g29TTggT2' 0~
Qypegeg022'0-
0900g, %220~
Ogss6gs222'0-
0sgstesg22'0-
ayo¥ee, 922’0~
0ss¥sp.622'0-
0g26,8L922° 0

100 100~y

et

TU-Q0ugypp'0e
T0-Qz 98pp ‘0~
To=QpCpbvp 'O
TU-0Tg20gp ' 0e
TU-0grTTgp’ 0~
10-0ge02gp "' 0e
T0-gpvg2sp'0=
TU-0g.gf6p ' 0a
TC-0g2gpsp'ln
T0U-066,657*0n
10-0geL95p !0
T0-0gugsspio=
-00pggsptle
10-000g659' 0=
T0-028609p'0e
10-0,8029p'0e
T0-0gT2g99 0=
10-099¢p9p 0=
10-02v569p ' 0m
T0-0Tp/ 999" 0=
10-0696.99'0=
TUu=0pT269p' 0=
10-0r8p0cy 0=
10-098,TLp ' 0e
Tu-QTTTeLp 0=
10-029ppLp' 0=
T0-06ggsLy!0e
TU-Qpp2sLp 0=
10+0gL98Lp " 0
T0-0p£T08p ' 0e
10-0229Tgp ' 0=
Tu=0getegy 0o
TU-0s89pey 0=
Tu-0rg2989p'0=
10-029g¢,8p ‘0=
10-096p68p "' 0=
TC=-Q29TTep'0e
10-009g26b ‘0=
TU-068gv6b ' 0=
T0-0Tge96p' 0=
10-09bTg6y ) 0=
10+06L6660! 0o
10-0g5gl0gica
10-09£¢50¢' 0
TU~0699560¢g' 0>
T0-06£9,06"0e
10-09p960g!0e
TN-Ql69TTc'0e
Tu-0gL(876' 0=
10-0668576) 0=
Tu~0,60876 0=
Tu-0662026'0~

100~-*9N0"

¢0-u20TpT2°
£0-U 1TgeT
p0-ULel29Tp"
p0-UTG pGp°*
£0-ucge2eT”
g0-0ggTI2E* "
£U-UBgge £
£0-Uz62668"
£0-U992¢8%"*
£0-00bgees”
§0-Ug0gT 9"
£0-0/L8892"
£0-Ugglogg"
£0-029/6%6"
20-C21pp 10"
20-00£gETT"
20-Utggeet:
20-0022¢gT"
20-0/66207"°
20-Ug9gest”
20-0FEQR29T "
20-Uze@2,1""
20-0g90gRT"
20-Ceegeest”
20-U0T gue"
20-0g6TpT2"
20-020gp22*
20-ug2gese”
20-09589p2" "
20-Ugggsge”
20-U0gpgoe*”
20-Ugs96L2" "
20-UpeiTe6e"
20-utggzig:
20-028TpTg"
20-02gpgls !’
20-UgeesS8”
20-U/p. g
20-d12geos”
20-Ug9/psge'”
20-Uzs8488" 2
20-0goT0up*!
20-U2pTgTp:
20-0glgg2p "
20-UTg96€y"
20-G9T286p "’
20-Uree99r!
20-UspeBY:
2C-upLlcoy”
20-02¢66 §'°
20-UzeTp2s"
20-008 6fg" "

180=*¢Vv

vl
2
v0
»0

C5v6 gBYLE "

059,77g985 "

gt g26Tgel C
05.62686 %1
GrpTpigice i
0Cr/(9GELEY"’

(ST RTAITE AN
0sscgl 696y

ay-Tei 899"

gs2s8550gy”

g2lgcipley U
aspsgrecrle L
0sTe 02978

0622¢p7826° "
Glege0T0ps”

06Te¢2012g8"
ge2/v2iv9s”
aUsTosTose”
Cgcecrs2pBs”’
0.96-L£0u9"
06p5616239"
0eSCeeowey L
05TeLUE9E9 "
geLeevlory”
0sple2prT99”
0E2&vpLSLY"
J6Sv67989°
Ge9v.BPBEY”
0cesgT60%L"C
08 ££8£82L°0
0"9g! 686EL"(
QLvEesp8PL”
qres6eutTgL(
QL 1299%¢LL”
0Tlpesg€98L"
asT/ L9066l
Upsc 2178
UpEe p9p2E8° L
Og6/TlgLER”
0719171y 0g8"
gepC LoE98"(
U6906LE9L8"
Geet vroBE"
ggelpcceus”
Qlcgi2 616" C
0TsesveB2e L
gec222e2yve’

06 (168666 "(
GerpTce896°0
azespiplge L
aevseleses’
agcpeved 10

100-y

RN W F- R X YW~

oo

(= coec o

[=3

o ec

L0%1'g
C0u'g
0pGe' Y
£o0g'y
200"y
T60g'y
'oom.v
009ty
cpeg'y
S TARY
CO0T'y
000u'y
008g'E
coeg'g
Joeg's
code'g
009§'g
coQy'g
opeg'e
cogz's
roet‘g
rQoc'g
1g0¢*2
Tg0g'e
00ag'e
coog'e
n00¢'e
Ce09'e
2odg'e
coez'e
cposre
ceo0o'e
0006"
coo0g’
000,°
coa9!
000g"*
000p'T
coog't
coee't
Leas'y
coeu't
00060
0p0g*0
o .'Q
0009°'0
£0Qg'0
00090
co0g*0
cpe2'o
cpev‘o

'0

Tl

R e

=141




qu-0g9L9lsy”
S -0966vCr i’
s0-al9gppti:
9 -0LfRév9E "
CREL AT -
9.-0¢0TTglg"
Lu=-024¢9908"
91-020612992"
9--0vsesdls”
9L-0L68Su6L"
g0-QpsTp 0T
gu=-0llgepel:
G- -QeLovcot’
gL -00€94687"
¢ -Qvsepcie’
gli-0T8p6rpe’
s.-028ppcee’
g.-0g2960662"
s--0T8eps28"
gl-06To0ggy"”
5. ~00T99egs"
6u-0g2080Ty*
G -00fgb.8p"’
g -068EL890 "
gl-030getén”
gu-0glgpTig’
GU-QT68860S"
g1~002¢psLs’
g -06995509°
g -0600gsEs"
A TAYA TN
G -0L565069"
R A VAT AV
§I~026,8L0¢L"
Sv~096¥L9¢¢”
G -086695Cg"
go~0ssEgrey”
sN-0s0eTv9g”
sl~052eS568 "
¢0-q20g2526°
gU-060g08g6"
¢0~gleglige "
p2-0gs28101 "
pC~0g698p0T"
pL-02EEPL0T"
po-dpetglIT!
pL~006e9eT1”
pI-0lEo 5T
y.-Q12¢6611"
pl-0ge0Ts21°
v -0466T8927"
p.-Cv09g621"

100 100-"y

U=
U=
0-

0-

c cc
'

cCccocCcococcoococoococ

-

c

o olc

cooc

cHhocococooe

ocac

v

0

p0-0y29%62T'0-
p0-0¢0gRgET 0~
p0-0qse2887' 0~
y0-0crgoesT 0~
p0-0p20T,8T 0~
»0-0us8s9s1 U~
p0-0c00T9ST* 0~
p0-0LeE9GET 0~
p0-Q3p02gET'0-
p0-0crdepet 0=
»0-QgsPppel -
»0-Qyp9lpgt  C-
p0-0iggs88T 0~
p0-Qi0pyegeT 0~
p0-QeeoTeEeT U=
p0-Qu226287°0-
p0-0920.28F°0-
p0-0¢60g28T U=
p0-0Fgyeeset 0~
p0-Qy2022¢7°0-
»0-0(880287 0~
p0-0600028T 0~
p0-0yagatgl U~
p0-08p0aTET U~
y0-03g8038T 0~
p0-Qp2TeTgT 0~
»p0-0196ATET 0~
p0-0292028T'0-
p0-0e22T2gT 0~
p0-0copl2sl 0~
p0-Qu96828T 0~
90-0eg,g28T 0
p0-Q¢LeL28T 0~
90-0xp00€ST 0~
p0-0g9928eT* 0-
»0-062658870-
p0-0( 990887 0~
90-0gp0298T+0-
y0-Qs@LGpET U~
$0-069L69EF U=
»0-03p0pgs T 0-
»0-0809868T" 0-
p0-0ycwe9sT 0~
p0-0UT9R9ET 0~
p0-0co0p 8T -
v0-0(T86¢8T0 0=
$0-07p@GEET 0=
p0-(pec22est U~
p0-0Lpb86egT 0~
v0-0¢G8g0pT 0~
»0-0¢g28TpT+0-
p0-CQubdC2pT*0-

100 10Q-"31v1

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
2
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

09L6v68067° 0~
GO0IT2,06T 0~
02¢¢955061' 0~
0989T0p04T" 0~
Q29v95206T° 0~
0ppp02T067°0~
0s6L86668T 0~
QT8v9,8687 0~
08989468770~
vv(699687° 0~
06920ggegl 0~
0.7000G668T 0~
09.682p687 0~
0g21,.98681 0~
09rpbTE68T 0~
0g260,2687' 0~
08559526870~
08251126810~
02g2c6Te87' 0~
0g9288T687' 0~
Q/2vusTeBT 0~
0gT.102681'0~
0yse1222687'0~
06897Tc2687°0~
00680626930~
0iv2eeregT 0~
02925686870~
029p 79687 0~
00989856870~
Q9/9729681° 0~
02eestLe8l 0
0lcyeigegt 0~
009glgee0t 0~
00662600470~
00,95g10gT70-
081922070~
04209 40670~
09.£88906T+0-
00822090470~
02890860670~
0,2989TT67 0~
0,92998167' 0~
Uy 9gs6aT6T 0~
0269°06¢T6T'0~
C065.1026T°0-
0gsepel2et 0~
0,60106267°0~
08sLLsee6t 0=
0925208670~
0eepT08EaT 0~
09658868670~
Cri6588861° 0~

100 100-y

T0-096g0gp 0=
Tu-0e920gp'Ce
TU-0g8T0gp 0=
10-06210gp*0e
T0-02g00g8y 0=
Tu-0gg00gy ‘0>
Tu-0gp00Ep 0=
T(-QTg00gp* 0=
T10-0p,00€p 0e
Tu-apTI0gp*0m
TU-g0,70¢p?Cs
TU-0gp20gp*0e
Tu-Q2gg0gy ! 0e
Tu-0gep0gp ‘0=
10-009g0gp'0a
Tu-06650gp ' 0=
To-0pgglsptls
TL-0g20Tgp'0=
Tu-0p12Tgpt0e
Hﬂ_lamﬂﬂﬂmt.cn
Tu=-00pgTep'0e
T.-0grgTep ‘0=
To-02e728p 02
Tu-Qgup2gy 0=
Tu-0Tgg2€r 0=
Tu-096628p'0Ce
10-0,7gsepiCe
10-06698€p ' 0=
TU-00T0pSy 0=
10-0288p8p' 0~
10-00,¢pet*0=
TU-09,.768p' 0=
10-066g589 0=
T0-06£09Ep ‘0o
10-0/6v9Ep° 0>
10-0T,698p° 0=
lusQgop e 0>
T0-08,6.5p" 0=
Tv-Q0CggEp'0e
T0-0gp0ecp' 0=
Tu-0glggsy' 0=
10-06810pp "' 0=
10-0g8r0pp' 0=
TL-0gJpTop 0=
16-07p02pp ' 0=
Tu-0p692pp’U=
Tu-0/958pp ' 0e
10-049s0pp ' 0=
10-089(bpp'0e
T0-0r6b5pp 0=
TU-0gp2ovp'0e
10-05T0/pp'0=

100-"9n0"

20-Lopeivry*’ -
20-0/82p80" -
20-Ggcesly’ -
20-0069.Ty" -
20-0s0psip® =
20-C96TT . p* -
20-0gT geg* "=
20-Ugf9gpRE" "=
20-UggsGLe"t -
20-0gyogog* -
20-u2gyglgg* -
20-0glg2ge* "=
2O0-UbLyopl"* "=
20-Cespoee* -
20-U09pgee"* '~
20-Ugspleg*: -
20-Uglg2Tg" "=
20-0pggy £ =
20-Uglggee* -
20-UT, ggge"* -
20-Ugpyge* -
¢0-uo¢ggeLe "~
20-0g0pp9e "~
c0-Urge9sc '~
20-Ug¢ gv2"' -~
e0-UpgTIpe " i
gh-ugpesge*' =
20-Upeggee* '~
e0-0eegLTC" -
20-Ug9ve 2' ~
20-uscet 2 '~
20-00geeet "=
20-a0cggat "~
20-0/p9se3t 0~
20-URg9g9T" -
20-UbgoToT ' -
20-028986T " -
20-Lpugspt: ~
20-L92g 8T -
20-UeLpe2T e
20-ugegt2t -
20-00pT8TT" '~
2h-Upc. g'T° -
£0-Cfe2g9e6" -
£0-Up0. 988" -
£0-0068g 8° -
g0-00¢gpo2L" -
£0-08e 89 "=
£C-Uppfege”’ -
§0-UppTedr " -
f0-CECopRE" " -
£0-0Recs6C" '~

»nsu.»«J

gT¢ggtigete”

0L5€698¢L 2" 0
QepsTEPIET D
Lgezneggt L
gegesgsefst”

GveeteT391”

gcecas.0g1”

g2gc2LLest”

Qrg2se6Let L
gIgT 0997T1° ¢
gss6222g41"
agyislggLe”
g2 ¢vl8p2y”
OpEeSETTTL
0l2gzBsLes”
Q2LgLlopBy”
Upggesy0LE”
gs¢.5t26962"
0591 OpgpT-”
QLv(55886C"
Q' greLeote”
Q' GLovTLET”
g5cpi(903g”
gcplgiceey:
0¢ seLLLfe”
XTI IR
gEECee6Y9L”
0T eceragLE
av2sELsces”
059¢glg0TT"
Gvcsgeetet”
geecrLEET”
920,991

0Tgp99T9gT L
Qgl2efese9l i
06 (886870
05 '62Tp0g1 ¢
clerevgloe e
01 ggg2£TC L
g"peeyiviit
CeEss9nN2oge: v
0C962EG YL [
asTg (T662" L
056612902 ¢(
Opegcetege o
gg.ColsL6C" ¢
arlg962g 8" C
0&2EpTROTIE" L
OLbeeBEB2E " C
0S/vLL6658
0l21vgGTgs

0L §£R02E9€ " (

-~

r

DO O

-

(=R

100~y

nGAg' 0T
coge*o?t
0poY* ot
oogu*0T
"00g'e
c00%g'é
200,.'8
,009°'g
0006°¢
000p's
Lodg‘e
10682'¢
C003'g
roBu*s
C00g's
ngtg's
009%.°s
06089'g
000g'e
J00y ‘g
000g'g
cgoe'e
co9%v'g
0p0L'g
200¢°,
ceeg‘y
cooe*
coge!
Lpbg’
v0Qye’
0088,
)OON.R
003
000U"*
C00g°9
c00g'g
£00;'s
0g09's
700g*9
J00p's
n00g*sg
ceoe's
cgot'y
cyau‘y
ncoo.m
00g's
000s's
no09'g
r00g's
coQp'g
cobg g
ene's

e

LRI

[I-142




pu~0p0gBesT ' U-
»0~0962T56T 0~
pU~0/8pp0ET 0~
»o~QTLpBG81 0~
pC-QgeTLTQT 0~
po~0rJ98yL iU~
pU~QpT 92 T 0~
S ETTATTAE
pi~-qllggERT"
v'-06f6968T"
» ~Q28466567"
».~0CTgpigl:
(R T VA A
pl-0gbePErT"
p U ~0p2gGseeT”
pi-geT2LeeT”
pU-Qs0ToIET”
plU-dgewtell
ri-Qoleprl’
pU-QgeTeel21:
pC-0ppeT TT”
p-066pSETT"
p)-0g9000TV U~
p2-0,20690T7°0-
pu-02¢g0g0T 0~
§0-06£80966' 0~
§1-002¢T294° 0~
5/-06785826' 0~
gU-0reegGa68 0~
6U-06TTpe9g 0~
60-0686L628" U=
¢0-0rgevL6e'0-
[P SAL T 2TV
s0-QpeT ef, ' 0-
60-Q1,£220,°0-
5o-0y9T0T /970~
§7-0efy00pg 0~
60-06.08609%0-
§'-0,0088L6"' 0~
gu-0T2tggprg'0-
sU-0g2gp8lg*0-

oo oL oooc
' 1 . '

cocco

(=]
1

s"-08fgseey U

§/-02998859' 0~
g0-g0TgCey ' 0-
60-0962000y'0-
6°-05£980,8'0-

U-Q2vcBlpse’l-
6J)-098662TE T~
g)-qgg(2vge 0~
§u-0v§89562'0-
¢ -Qete2 220~
§0U-006,8861 "' 0-

»0-0u680422'0-
»0-0efb8822° 0~
?0-04s£8022°0-
p0-0ce68LIZ 0~
»0-0L6669T72°0-
vouﬂmnnﬂmdm.al
90-0,0458602°0-
vovohmﬁnoow.oa
90-0aTTT902+0-
»0-0N9s5T02 0~
voﬁomucaooa.cl
p0-0ip0s94T°0-
p0-0epospet 0~
»0-Q29gN2eT 0~
»0-0989868T 0~
y0-0660,¢87'0-
»0-040095887' 0~
p0-0¢g95Eg8T 0~
»0-092.6787'0-
p0-0r6e56.7" 0~
90-090gsLLT°0-
90-0g9Teg T 0-
p0-002gTps T 0~
90-0p9882,7°0-
90-C00,0,7° 0~
90-03,90697°0-
y0-CoTspe9T ' 0-
»0-0£024697 ' 0-
90-0y2Tpp9T 0~
»0-argve2st o-
»0-09685T9T ' 0-
90-02yyT05T40-
»0-00g088sT 0~
90-0¢T06.c740-
»0-Q0(0L2961'0-
p0-3T9T0g5T0-
»0-00z20857°0-
90-099¢92670-
»0-0929675T7'0-
»0-0ggey0gT 0~
»0-030ypap¥ 0-
90-Ge0RyarT 0~
90-0gcEysp T 0~
p0-0gfTgoy T 0~
p0-0pp09gyT'0-
v0-q¢c2093'0-
90-0¢298EpT'0-
»0-d(eoTE»T 0~
90-09,92293'0-
90-Qq298sTy T 0-
90-0363g0pT 0~
»0-00p2T09T'0-

100 T00="9NOT —— ~ 00 100="IvY

2o
4
20
20
20
20
20
20
20
20
20
20
20
20
20
2o
20
20
4
20
4
20
20
4\
r4Y
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
4]
eo
20
20
20
20
20
4
20

02,07,7gT2°0-
ar2eg9ey 12 0~
09£29,6£72* 0~
Cgps008272°0~
0s66060272°0-
0025, 62772 0-
08,2695072° 0~
00£995g8602°0-
00pTgcTge02°0-
02g59,v802° 0~
09¢,80gy02°0-
gggegstL02* 0~
0leg9tgg02° 0~
0T9£Ts8g02°0~
01820826020~
av06289902°0-
Qes0se0p02°0-
09lggeef 020~
02¢T1,6202' 0~
Q6s192p202° 0~
0ee2g68302°0~
0gsf9,8702' 0~
00666980020~
06866.£002°0-
C861p68667 0~
a98pp2re6T 0~
027(996867' 0~
00p,026867°0-
0pbv98086T1°' 0~
000,£99461°0-
Cy88262L67°0-
028L2g8967 0~
0L.689v96T° 0~
0298680967 ° 0~
0TeTeT/66T 0~
0g,2£95667°' 0~
0g028710g667'0~
av28€89v6%° 0~
0gg009LpsT 0~
Qv L9p0p6T 0~
09/REPL86T" 0~
02pETgpEeT' 0~
069069784670~
0896968267' 0~
0y,6v£9261°'0~
0¢¥0£g£267 0~
0820TyT24T0-
00v6006T67 0~
09699897670~
00g2p pTsT 0~
CTe»T,2T6T 0=~
022v8,0T6T 0~

~100 100

10-042919p'0=
10-02pp09p ' 0=
Tu-0gB2esy ' 0=
10-096186p ' 0=
10-0ggN/sp'0-
T0.00gggsy?le
10-0g286pGp 0=
T0-00Tggsp ' 0
10-apTg2sp 0=
10-08pgeTsp 0o
10-0866060: 00
10-0,,006p'0e
10-00gTgbp'0e
TU-QL0g8bp)0a
TO0«QgGpsop’ 0o
10-02299bp ' 0=
10-062g5bp "' 0~
10-06y0chp!0e
T10-0T62p0p " 0=
10-09568pp 0=
T0-02pg2sp ' 0=
16-006T2pp ‘0o
1006 pTopt0=
T0-0q0gglppi0=
10-07020pp'0=
10-0866680 ' 0e
T0-09006Ep* 0=
10-06€p9Ep ' On
T0-0TegLEp ! 0=
10-0p95/Sy ! 0e
10-09cg9€p . 0=
T0-0g9c9Lp ‘0=
TU-066gsEp ‘0=
TuaQOgygsy'0a
T10aQ6T0GEY ' 0a
10«0 09psp)0e
T0«0pT2p5p' 0=
10-06Eg8ep ‘0=
10-02gpeey' 0=
T0-0ppTEEp ) 0a
10-0p2g2€y ' 0=
104022¢28p 10
TO0=gge22sy! 0=
T0-0T,47Ep !0
10-0g2,1€p"'0e
T020TgpTEp ! 0m
T1040g,238y ' 0e
T0.0Tg0TCpt0e
T0=020408p ! 0e
T0uQ0p 08yt 0e
10056608y ‘0=
TU-0,9p0Sp ' 0e

407=*INOT

20-0pl2Tge*’ -
20-0989¢96" "~
20-UgrEpge’ '~
20-UpgTlps* =
20-0002g26"' "=
20-a/88c76" -
20-Q2ps2'6* =
20-Ugs2leg" " -
20-05E6sL8 0=
20-Up9/698* "~
20-Upp 869" "~
20-00/@Tre’ -
20-ugeTCEg” -
20-ugpsgleg’ -
20-Urg0,58° =
20-009/g6L" "~
20-UT9ghge’ -
20-0ggpsset -
20-u2sgge9L’ -
20-0G69TG6 " =
20-UgLelpL* "=
20-Ug9g0gs"* -
20-0p9geTL" '~
20-Ugype' L '~
20-Ug T669" -
20-0286889" -
20-098Rg.9" "~
20-0g8Rg99" "~
20-0546859" -
20-0psTepy* -
20-002ppg9 "' -
20-00,7629° "=
20-4202c29° -
20-0¢T,0T9* "=
20-0T0eTLg" 7=
20-Up9sTeg' -
20-0p6928g" '~
20-0p0ggs6' "~
20-UzL8098" "=
20-U91fggg’
20-UgTe9pg"
e0-u2gsses" "~
20-090¢gg2g* '~

20-u/8967g" -

20-0g2e0Tg" "~
20-gpt227g* " -
20-Ugegser’ -
Z20-Qzvepey' -
20-0988G9/y* "~
20-02,8.99" '~
20-020ppgy ' "=

20-0dgs6060" =
T10g=*1vY

p0
v0
»0
(24
p0

g22eselvyg -
0Cceg0pTER O~
0Tes895878"
Q2LvLLLS B C-
gLL§2E0C6L° U~
asgzescslge 0-
0£71£9£4949¢ 0~
051589066 (-
asl2geveeL L=
aLl2v9662L° 0~
(RS VYA VA VERES
gfgg9eiguerl
0f g97926v !¢
0 vsvp2089°C
019¢ce06L499° 0~
0

gégsi 1969
Crpg pELPY ‘I
Q6,cTITE9 U~
0pgsEceBTy”
acgr19,90%
0c81289v6S "
Jeelpegipe”
aT.,9990.8"
U6cH6Cr8sS”
GpTp12H9ps"
0ETeTrvoes”
agsge evcis’
0C/66960%g"
05T16.9986%"
ge9lges98y"’
[(REIVETI A
0scep2 Iy
gegleestey”
0y [89G6EY"
s svesLly’
0eg12909Tp "
g0 gugfyup -
026659268 U~
0625886088 0-
0L/89E5698 0~
art1,20/L68° 0~
U¢ ¢98J9pE0-
QCpSeBPPEL U~
asteglec2 0~
08 ¢-»8TTE"C-
geTCigs662 0~
gsvEes2ege -
0S6828¢9L2" 0~
gs,6g22692° 0~
Qre2'g.862 0=
Qbrecv22p2 o~
as2¢ceebge2to-

i0Q0-¥

oo

oOonNooOooooooOCcoC O
'

(-2 -
| [ I

£06g'g?
Codp'st
cgeg‘el
coez's’t
000%°'gT
0080+gT
C0Gg*v?
000g %7
CO0.*pT
Ne0giypT
C08g'pT
coeyp'pt
0p8g'y?
coez'y?t
o031
00BC'y1
000g6°ET
000g'sT
coes'el
06@9'gT
reeg's’d
oo@p'g’l
0e3g'el
'] FAS 9
cges'gt
goec'el
cogg'et
opog'et
o0ges'es
ooeg'2l
oesg'2t
008y'27
opeg'et
opez'zt
cooy'zl
oQeu'eT
0006°11
000g'11
000.'IT
008911
000g' 1T
0Q0p* 1T
cQeg'1t
0062'1T
gQav'1Il
0QOC'TT
008g'0T
ngeg'ol
'] PR R
0p89'0T
00Rg‘0T
0eep'oT

L LRDY

II1-143




et

p0-0»Tgfgy2'0-
p0-0£8g£00,2°0-
»0-09860862"'0-
p)-022082g2"*0-
$0=099799p2' 0~
yU-00gg01pe* 0~
»0-02£96582 ' 0~
»2-0gggtuge 0~
»0-09716%22°0-
»0-0982L672'0-
»0-089€9972'0-
»0-0§££9602°0-
»0-QvstTLp02°0-

100 [00-"9Na"

90-0gTeTTR2' 0~
p0-Qpe2,9¢2'0-

v)-0»400p92°'0~  0-QU6822£2'0-

90-AL¥L84927 D~
p0-0g0R9£92 0~
90-0¢205662'0~
v0-QeL8p682'0-
p0-0n29g%¢2' 0~

_p0-0329L4¥2' 0~

y0-QUgulpp2' 0~
p0-C0g/9p0¥2' 0~
y0-09994982'0~
p0-0g6lsEe2' 0~
p0-gpgL920g2'0-~

10w 100-T1VY

0sLv9s2e2e 0~
Qlgpspey22' 0~
0gr9te2922:0-
09g¢Be2e22 0~
CTvpople22°0-
ggsepele2e o~
g2o¥282222' 0~
gggecgr2 o~
09,9665£022°0~
g2iengyel2 0~
490ppeG8YT2° 0~
Ors190,£4%2°0-
0e89svR9T2' 0~
06942009%2°0~

100 1007y

10-029pTgp 0=
10~0ppg6ip'0a
T0-Q02p28Lp !0
TU-09£99Lp 0=
10-06pT5Lp 0=
10=08p98Lp ' 0=
T0-06972¢,p!0e
Tu-0g5.0sp 0=
T0-0gsge9r 02
T0-056649%) 0=
10-0659999 0=
TU=0968699 "0~
10-0g80p9p' 0=
T0~Q0pg29e*0=

400-"9n0"

T0-Us2EeTT 0=

10-0£69,73"

_10-09009TT"

10-U9ggpTT"
10-0T8,2TT 0
10-02221TT*)
10-0,49601"
10-U9gTRiT"
T0-0gg99uT"
10-028TguT"
10-062.8 '
10-09622.7" 1
10-Ugggn 1°
20-U2gev66

"LO0ETIVY

(24

0(BEEL0LUT T
0cL6999%uT ¢
gegeglglote
0pSecTc686° 0
06L6L209L06° L
096¢209256° G
059¢9826p6° 0
06182668588

Usc0ss9226°C
QrC6 -8Bp6Lb"(
0SEEBEET08 " (
(69§ s288e" 0
aroegrelys c
ai£eBe2Lse”

100-y

00Qg‘9T
nQag'el
ce8g's9l
0089‘ol
0pns'9l
0Q0e'9T
cpeg'er
npeZ'el
Lgat'et
cpecietT

11144




10-0£8658¢°0~
10-090¥82°0~
T0-apT28,°0-
10-a,10gs 0~
310-09T84L°0~
10=-08294¢4'0Q-
10-qs682¢°0-
T0-02gTs4'0-
10-02969¢ ‘0~
10-08849,° 0~
T0=00TS9, "0~
10-08s292'0-
10-02p09, 0~
10-0308g,°0-
10-08656,'0~
10-00T£G4 0~
30-06506,°0-
T0-0g3gpy'0-
30-0Lpsps’0-
10-048202'0-
30-0820p¢* 0~
o 30-099(f££°0-_

30«0 Q-

10-039585 0"

10-06862¢'0-

10-0%992,'0-

10-02882¢'0-

£0
£0
£C
f0
£0
20
£0
N
ee
00
00
e
T0
10
I
10
10
10
T0
10
10
10
10
T0
T0
10
30

AR TR — ¥ =0860272 0= T0

09.31£096E°0
19.%224958°0
aeged2T0s68'0
028408p,68'Q
062286.58'0
asaseIvese’o
a¥256,8868'0
02g92¢pgess'0
0269508658"°0
0£07008992"'0
099699592£4°0
009¥TeraTIQ
a22%,81591'0
09020p,602'0
aeyigprsge’o

£2480»008'0

09086T55p8* 0

T0 Q26EWL9L9TEEL"0
10 Qp966bs.088TL0
Y0 Q0009EgTsge0* N
10 Q9gLesleigsss 'l
T0 QLF94298T1£9L49°0
10 Q622488:41999"°
10 Qr2028626p°69* "
10 0g90%9cgle2gse Ll
70 09.£9886/£929"
10 0280066166279
Y0 UL96E€9LP6xUG"
70 geev0T6.98866° 2
10 0g02,5,88Te8G"' "
10 0geiLSv820SL6" ]
TO QaTyeeveLL v96*'"
10 QLT0TER2ETSSs
T0 Q22998 :659pG*"

=l =

=

a9lgssplse’ 10 0£2588660 5886 "
vp258255r'0 70 d£22@6,90,786""
18958664 '0 Y0 QSp2665£848826°0
a16982vb2s'0 T0 0626298109976 0
Q4p922,696'0  T0 Q996f£42rsRels’”
0gs2 219'0 10 @ 2 0g*n
RIS 10 059.850s2065 0
44287620000 T0 0B0Y68cSEPCEY N
Q0LLTLpppl’0 10 (£26682v648/8p'0
avgLpBeLBL'0 T0 099288281280
awmﬁbunammxp|i|;.iwn _Qg08g glgegLp'0

T0 U6T20:25065Lp" "
70 OLETREW2EE LY T
T0 Q2292s5EbLic99
10 Qopp0.Tp06b9p"
T0 0622298180 c9b"
T0 JepSpvpeé2 9p "

»0 ggetr/i2ee9gnie’ -
p0 Q2vL€IG9T vl -
»0 agspITEZEEBTIC -
0 QoLUgpBESTIgRS -
»0 QoB6YTC29ZL22° -
#0 Q200086082182 -
$0 gsrU998TC2882" -
pD 04.8662.8-682° =
p0 Qposp,ulppeve’ -
20 0269869p099b2° =
p0 gesogelrozrge: -
D gleglge2ggee2t -
p0 OgvligecZessel’ -
20 QlTpeceleglel: -
#0 Q06924CH92v92° -
»0 q9t4RL9TC9L92" -
p0 Qp&bLp99267,2° -
#0 Je880.6181p12" -
»0 0sL62v8888,.2° -
20 0S/bIpE0ES082" -
p0 0920£26699582" -
20 0979Ipbey /982" -
90 0/866 (BB 602" -
#0 Qpvyeeg'£e/c6e’ -
»0 UsEBETLE9 662" -
p0 068602M¢6,862° =~
v0 QuEL861ET9T £ -

e 20 00B668Y96pH_ 8"~

#0 QT/68Tlcogs £ =
#0 Qc0pI/2T4TOTE "~
v0 ge2Tleplie0 £T€° =~
0 Agp2IT6plggle’’ =
#0 0562TTL98c8TE" -
»0_Q996189p5eT2E" -

Y0 QT,,082.758Gy"
10 aST9rcysBlLGY !
10 0899666,0356p"
10 QL69301692664 0
T0 G6£96621L8v6p°0
10 GS599861T18vGR ‘0

3D Ao

10-0gT8TL 0~ 10 dtsggQgy8'0
30=-0624T4'0Q- 10 09849064760
10-00$2T(°0- T0 055548£096°'0
30-00660,°0- 20 JLsv662001°0
30-09650¢°' 0~ 20 09€L/pGp01'0
30-06980¢ "0~ 20 ArevgL(801°'0
30+00,£00,°0~ 20 09L9T662T1'0
10-082269°0- ¢0 Q9£L98T,T1'0
10-09/v49° 0~ 20 (0ggZpegT21'0
10-0s.T69'C- 20 0/g8g2g621'0
30-04.889"'0- 20 0L59599621°0
10-09£689'0- 20 Q¥S068.853'0
10-0vs289°0- 20 ouomv.ohna.o
$0-02,6,9'0- «; (2T TAT AN
10-0699,9'0- Q¥,.3T1609p13°0

10-0§9849°0-

nbimbmambﬂomu 0

10 Q69036§/BUCGY "N
T0 Q04TLLY969¢Gp 0
10 OpCegrpsEossy "
10 0GLpeEL206LGp "D

10-0390,9'0- 20 QTG6pETHPST O T0 AT18T2956b6GH " "

I 30096499 |{hbbﬂﬂonsbﬁb||!!LpLEmEmrﬁCH3.o
10-0T6999" o- 20 drg9spT291'0 0 06s86L98P959p° 0

. 10-099799°'0- 20 dpT9£21991'0Q _ «o,nmnﬂnoﬂqcmoo. 1}
10-0T98G9 ' 0~ 20 03p25800.1°0 T0 G0B0L68GLI69D N
$0-09£5569'0~ 20 A%96b20p,T7°0 T0 a/g9vbelogeyy'”
10-038269°0- 4] aonmnnomkﬁ.o «o nvnvomnomnmnq.J

. 30-0924p9 0~ 20 anonmmmﬂmﬁ 0 69956Le "0

(J35/930)3,Vy 2V (930 39

e T AT mmgwww}omm

»0 Qpl20p60TTp28° -
»0 0gl,985.68928" -
»0 Ugbpeus96c628” -
»0 O/ GpoL0LE26E" =
¥0 900097909 ge8"' -
v Q0£296v684L58" -

»0 g21092 6T pE" -
v0 g,280727628pE" -
0 Q2v0Tp gEEGHE" =
(VAR S L AS VAT S
v0 QT00E258EHPTGE" -
v0 09/668"92p58" -
»0 Q262¢ 112 (68t -
0 09/T..607R6gS" =
PO Q21061919298 " =~
p0 gGsT¢v0byvgoegt -
¥0 Q026656582898 -

0 00911860118 =

IR TN ISR

LU (0/2¢G€ 887L96"0
LU Ovv6LL8895896°0
(o ("eeelcb9n696'0
it 61-.6-06-Tellss'0
L OLpvSeTEeHSeLe’ o
Lu 0092.86L168L6°0
09¢ Tgcr188¢L6'0

oo Oz egeplpa9es'l
4 nnvmmmqom-mpo.ﬂ
il 0895026959646
. Oegevecepiige”
.1 (8.5826454286"
v 015561670860
(L 0846565902986 "0
.. QseBTgL/,T25L86"0
L. 0S BLEevL76886°0
{ atesgeT1eec 66°0
¢~ 0lch/¢p8oldse 'l
(1 0966712£2°£66"0
L 061626..L6%566"0
. 06£165,687466°0
09716._1.1.6866'0
076 v5 €9 t01°0
dz2cs $»8££2:071°0
ag "elpp1v 01°0
aLsce crees N1°0
g’ espger:' 010
Q6 -659p5c-021°0
dres 288 11%0
L-0g852CecsesIATD
(AR ST AMER LR SNt
0secs1es9t01 L
delecevee~111'U
gesselele €91°0
Upe 6v 6,010
069’ -$£0,vC01'0
06769,2£9%€01'0
0L2°cecg698c0T'0
ateees 9 £01°0
20 (0 evL26L49°80T'0
gl ammooavﬂ /$E0T'0
QL (08f€ mmchongﬂ 0
gu 07¢€225£8987T°%0
g, 0L 648476 ¥01'0Q
g 02eeTIPRT _£P0T*0
gL 0881 26£IGP0I°0
v 0829566892 .¢01°0
. 0BLSEpeTpbr0I’D
¥ 0£8pc/986180T°0
i 0L6ETE £¢£S0T%0
e chnmﬁmmorn:«.o
022¢9g 616901°0

A»uvmvm«w »z<4n .2

r* (: (

r

- ol ol «
~ )

o

=

« © O ©

ey S

0 02 @

T C ©
(=

A5 ob
o te

Nt o INO
DGO

[
i

o o

o b
I11-145

1.

oG oOLODGHhG hobo 6 G Ge

DO 00000 bobo G

(2
-

-

[ ]
oo
ete e te ol .

r

o
o
N O DO Onium T N O © DM TN o

ot

CWO WO RRA RN RN RNNE OO OO 0D 00

;

1]

O O-HiNmM

ef e ofe

©

U o O G oGO
—inM OO0 O

“wooooboob oo oo

L
w!
X




30=0¥s218°0C~
10-0v0218°0-
10-082778°0-
10-0990Tg 0-
T0-0gg6lg‘0-
30-099808°0-
10-089¢08"0-
10=-065908°0-
10-0gpglg 0~
10-01890g8°0~
30-Cwlg08 0~
30-008708°0-
30-09900g 0~
10-09066¢°0-
019,640~
007964 '0-
T0-ayspesL 0~
10-02426¢°0-
10-0g216¢°0-
10-08668¢ ‘0~
10-09s28¢°0-
(33S/930)34ve 2V

—rareT

£0 0T£PEL6GH8°0
€0 0L9809p9b8"0
$0 06984p8998°'0
€0 QggErspsbE'0
20 (g0»026.p8°0
£0 09,84098p8'0
80 JL9L0688PE'0
£0 0Ep06LL60E"0
£0 0899868658'0
¢C 00T9Tpg0ge'0
£C 02£8828068'0
£0 0662608758°0
80 Cesbe8s1s8'0
nn gnnmmommmn.o
Qr8ye 2580
-o 956222:68'0
£0 Qc»¥00s858°0
£0 Q9gL9.Trge'0
£0 00p9Tgoves'l
2C Qze8621668'0
S0 099Ussgsss 'l
(930IMLNW)TY
£Ea8S"0

aT60929£085TT "
Q0966E9SRECTT "
(ETTRATUR DR S &
av6/92,6L9.07"

d69ce£826860T L

Q/8G2ZL68YIS0T"
gezesteers 01
QT2T8 ¥ 46.86°
QL9L624L58508"
U9y 216Type
qz2ogegvrsiescie’
asprelc6T2606 "
U08g00T8G06588"
QeT9fsges 398"
ATL689T_29688°
U66CRC(BYTIEE"
[l VASNE2ASAY N
agg2eoesy 6L
062998118 8y "
asorge6yte2eos’
0 Q6209500 spg0s”

r

-

f

>

-3 =

r

o

D

S

>

= =

v

£0 Q2E£T99¥2L. 686"
»0 QTse®2L22L7 T°
v0 g9CpBREpPEEL T
»0 0fTlegerces Tl
#0 Qgselgeglglel:
$0 QpE106824692T"
»0 0279265669287
$0 0R6/6TL/8988T"
#0 0962488Tgcoel”
»0 022,.08.06206T"
»0 099¢69."7£068GT"
$0 092£65vE06T9T"
»0 0p0093928¢ 90T
0 QAvs9pTlibi2/T"
0 CLCLBO668TLLL"
0 QOETTGSEP22RT”
0 Q02909081481
0 026275687 261"
#0 QG026¢ SbiS6T"
'c Ugsv9gi6i8T 2°

0 g¢2lees tes-2*

{03 mnmmmmbmwkomm 39NVY Jm

uw00:

( C
‘61 ummm:xﬁmﬂ Nag”

i
Lo
r

<~

N v

-

vl

=
Q19670 /6Lpg 0 c0.0°¢gl
0" 1€621v5-896"0 co 621
ggs TgsE/-Bys'0 ul.8:2:
Ge6LeLcerrove’l c0 (23
Uv¢62¢5667-66°0 L0531
GETEEr198% 66°0 c0.s'2l
09-2 66£99%86°0 Lo vrgi
Q29Lpelt vege 0 o £°r
02¢65¢64255866°0 _£0L2:31
QL5899s217966'0 co. %21
0927 122187966"0 00 02gl
Q26ETTICER 966" 0 ce 613
UGl . g28L9- 4660 80-8:31
Jes visve mmo.c ] JRE §
Qlge.sl285 omo L0093l
a9tgeccr1 0 0 6'T1
gesy mrr~v~oo 80931
JeZpelaogviog’u cO.E 31
ClvEcppeeoses'd 802281
G¢ #lzcLT8v96"0 0.1 11
Qr/s¢ 1268 996°'C 80.0:-31

(13)35Ave ANYIS INTWIINIL




g2n2tec*o £U Q2g2282°0 £0-00pT689£98667°0- V0-0eppss21°0- 10 ggeelpess” 2C-0egecc6v1 0 Q00e° 07

£0 Q9pgl92 o £0 Jfgstee0 £0-06£690v269957' 0~ 10-00£p28T7' 0~ T0 greeLove’ e 20-05p,980LT 0 00cg 07
€0 Qe8pI92 0 £0 g2ieI8e o £0-0668122866851'0- 10-02286807° 0~ 10 gg6(9gse” 20-06 §£££61°0 00us* 0T
£U g289Tg9c*0 €U yupglge o £0-009902T9g82£6T* 0~ 20-065£9£66°0- 10 gpT/pese” 20-01Tp . Tpe2°0 0009073
£0 Qgze¥92°0 £0 Ug9£08¢ 0 £0-00742¢0,56267°0- 20-0T2g8g06° 0~ 10 gglescgos”! 20-0s2265482" 9 00Cg- 03
g0 gglelee:0 £u cchOBN.o £0-gg0,1202T9TgT 0~ 20-09Y¢spTg 0- 10 ge2piuie- . 2l-gg2celeLe 0 QQuy 0T
£0 gtol292-0 £U uTlpere0 £0-02vg568T50TgT 0 NQ-QNC%N»NN.Q- 10 ggssegLe 20-05862£926°0 gaug-01
£0 geo2292°0 £U @2gsgse*0 £0-0649865£4206T40- 20-02738€£89°0- 10 gee2yels: 2(-0"9ve2r68'0 g80z- 01
£0 Qgupee92°0 £U Ulgpgee 0 £0-090050006p6pT*0- 20-020gEEps 0~ 10 g2ggelss o 10-0e97c6208°0 gaut 01
£0 Quepe9e*0 £U (6960s2°0 £0-092y8L6689893'0- 20-09s26£gy 0~ 10 gs6bv6g8s " 10-gec02£220- 0000-07
gU g£L9292°0 €U a9gpseet0 £0-006965£849,97'0- 20-09vg6p9£°0- 10 gg90pges* " 20-069659,08°0- 80Ug" 6
£0 Q9g¢292°0 £U Qro0 420 £0-0562856550¢(»T'0- 20-08E/99,2°0- 10 gglggles: 0-07gC22p6p°0- gatg e
£0 Qete292'0 £0 Jglggse*0 £0-0859895£22991°0- 20~0p6gregl’ 0- T0 gev2iT68° 20-0/8v£8558" 0~ gecste
£U g2s0g92°'0 £0 ggelge*0 £0-0789856T88ep T 0~ 20-0£¢00701"0- 10 g2ges268 . 20-Qle2ilgsL2 0~ 0RU9'e
£0 Qg02g92°0 £U uTpggre 0 £0-0p9TL/8TEGHPT 0 £0-08.280pT"0- T0 g0gLe2es”: 20-0%/669¢220- 90Ug'6
£U ggefeed 0 £0 g2¢0gs2°0 £0-029¢580p (98T 0~ £0«098e292,'0 T0 g9c9r26s” 20-UeceesL261 0~ [} IR
£0 QTepe92 0 f£u Q2959¢2°0 £0-0T90,pT4082p7'0- 20-09¥/£851°0 T10 06690268 "¢ 20-05h56699T°0- 00ug6
£0 gpe9s£9e 0 £0 g2,0ps2°0 £0-082,288,86F91'0- 20-0T64.892°0 10 gIg9gles: 20-0vsgeTepT 0~ 08626
£0 Qree892°0 £0 Urgggeet0 £0-06£60060907p7°0- ¢0-0066982£"'0 T0 apspTe8e- . 20-0S/,69T8T° 0~ 0aLt e
£0 go02eg92 0 £0 deslge2 0 £0-0p6,4288L70pT'0- 20-0a%T,0¢Tp 0 T0 dg6Te98e"! 20-0p §££487T'0-~ Gouoe
£0 Qg90p92'0 £0 U9e6s2ce*0 £0-09866£2262687°0- 20-0£2Y696%°0 10 U968Tp8E" 20-06565p180T 0~ 900¢’8
£0 Qz92p92°'0 £0 Qp0TE2°0C £0-0£972¢6T0pgeT 0~ 20-07722085°0 T0 g6LG60 88" £0-0/6617266" U~ Qe.g'e
£0 g0gEp92*0 €0 QdT19T,2°0 £0-0027650806.87*0~ 20-02v66299°0 10 goseesis” £0-071521£6T6°0- o8L.'e
£U0 Upérp92 0 £0 Qg7T72°0 £0-0860T05TT998T0- 20-02vg26b.°0 10 grgoO0gLE” £0-05pp566¥8° 0~ 0209'g =
£0 Q299920 £0 gp290s2°0 £0-06090892T /5870~ 20-06.26928°0 10 0£98289¢" £0-0vpe £T6/'0- 0%g's ~
£0 QTgs¥92'0 €0 gngT0L2°0 £0-0762960278p€7*0- 20-00660836°0 T0 g0Tglg9s L £0-0Upge290ps 0~ Glup'e =
£0 Qgs2ev92 0 £0 09£969¢*0 £0-06.89220T4£87°0- 20-0870,886°0 T0 aplegsse:. £0-02¢C61569" 0- gaugg
£0 1690¢92°0 £0 dEpTg92'0 nc-aownmumhconnﬂ.o- ﬁo-a»nuowOH.o 10 QggeT2T8g’ £0-062,49p589" 0~ gnoz'g
£0 ggtageeo €0 Qev9g9e-0 $¢0-Gg8clppy0T2¢T 0 T0-a1T88pT10 T0 giosgpre £0-07285£4479°0- taus'e
£U Qrgfg92'0 €0 J9gtgee 0 £0-0pT08,£7027£T7 ' 0~ 10-023°gs2217°0 10 g0efysE8" . £0-0ceTepy8s 0~ 0000'g
£0 qT0gg92°0 £0 gg£99,92'0 £0-09T504,8620€7°0- 30-026.60£T0 T0 g96£862¢°! £0-0T9ppTpsg 0~ 000" ¢
£0 Qgr992°0 £0 QU TL9e'0 £0-0£2/5£06968627'0- 10-0799£8£7°0 T0 QTT,  T28°0 £0-0Tp59£926°0- PeuUR¢
£0 glers92'0 £0 ggc9992°0 £0-aypT.2296¥92%3°0- 10-0620T9p740 10 gr9g2ete. £0-06952800g" 0~ 082,y
£0 0gs8692°0 €0 QzgT99e*0 £0-0,96060,66£27*0- $0-0,5gLEGT 0 10 ggesepls:: £0-0gpeplsLy' O~ 08ug9° ¢
£0 g0glg992-0 €0 0969592°0 £0-0T0pps9669927*0- 30-09¥TyT9T 0 10 ggegepe2” £C-0plg veGp O~ 08ug-¢
£0 gg2Zgese-o £0 0902692°0 £C-0q0p/£9v$0862T7° 0~ 10-0(686891°0 10 a1T,.gpe2" £0-0¢p2 TgEp 0~ 000p ¢
£0 g0z£992°0 £0 Q9T p92°0 £0-ageTepoTlep2t o- 30-03T%6q,7°0 10 ageslgpi2*e £0-065,,79Tp" 0~ eeug ¢
£0 Qggts992°0 £0 gg22e92°'0 £0-0g¢ge6prT20p2T0- T0-0%6,6£8T°0 T0 gsle9c9e” £0-05T¢op068° 0~ oau2 ¢
£0 aT99992°0 €0 UCwpyg92°0 £0-04£99@29£T€2T7'0- T0-08LeETeT0 10 gpe2p2el”. £0-0,72 6188 0- 90CT
£0 Q089920 £0 Qpg2£92°'0  £0-07£04£20g2227°0- 10-0£56,867'0 30 gepeyuve . £0-0gT12¢998" 0~ 0000 ¢
£0 Q£64992°0 £0 dg9,292'0 £0-3200, /569872840~ 10-06899902°0 10 ggesggee” £0-07pgp9TsL 0~ 00Lg"9
£U 0s60¢92°0 £0 0gg229e°0 £0-0,£8205269027°0- 30-0¢6%££T2°0 10 gTeseste: £0-05¢cT g¢EE°0- Qalg'9
£0 ggr2(92°0 £U g20gle2+0 £0-0992r026T96TT40- ¥0-07£2¢022*0 10 gg2ge2l2*! £0-0p2g (92£°0- 00C;'9
£0 Q26£,92'0 £0 u0eglg2 0 £0-0999y8586¥,617' 0~ 10-0¥b¢9,22°0 10 gg9fge8T L £0-0¢sy £23g° 0. 0@ug'g
£0 ge£s,92°0 £0 QgCpglg9e 0 na-oﬂ«mﬂwo'emaaa.o- 10-0%€,,082°0 T0 g/2996.1" £0-05e28600g" 0~ 0Qug'yg
£0 g999¢92'0 £U gTg9g092°0 £0-009gTp9L20,TT0- 10-qpu2gTp2 0 T0 gopogTIol: £0-0epErseee 0~ L IR
§0 gF€e¢92'0 TU Qgvegese 0 T0-0sT28p0,9T9TT O~ T0-0T9Tgep2 0 I0 gesreerT . £0-gecle9822' 0~ 000¢+9
£0 aTges92°0 £0 Uslyesg2 0 £0-q09p0p96y egTT*0- 30-0609,662°0 T0 gze0gT8T" £0-069556R92" 0~ gnc2'e
£0 ge2lgs2:o £0 ggre8se 0 £0-aesetariovpT 0o 10-00v69892°0 T0 goegesTT: £0-0Tgsgeged 0~ Qact: g
£0 gre2892°0 £0 gfoygse 0 £0-ap2y08,p29£TT' 0~ 10-0,969692°0 00 gw»2les66"! 0-ggccosev’ - QQul's
£0 gev892'0 £0 gfeers2 0 £0-088T65498£2TT'0- 10-006829,2°0 00 g2v9Tofs” £0-026169 92" 0- PLITE

no'smow.o no<mmnmm.o nocovcmonmowﬂa.oa uonnmancnom.o ocomonoo. nu»aouuwnw.n- c.n
mz“ Y3H wJuxm AEIRIIY (73S 7930 [008 T3 T (J33S/930V3IVY 13 (930INOT1IVA3T3 aumm\uwm\umnuh ay zv .2urw~:w»




it g ok et M 5

1I11-148

lpdino 40 an3

£0 Qgr9tesge o £0 ags6t62°0 £0-0278£96£9286T'0- 10-082p.625°0- 00 gglosgs:’ £0-QT 208480 0Quo‘gY
£0 geigesg2 0 £0 Uggite2 0 £0-00% /82685828950~ 30-06/p66T8° 0~ 00 gggggels v £0-029¢6,6768°0 00ug 2t
: £0 gesv8sc’ o £U Ugr¢06e'0  £0-05828088£7897'0- 10-06pcT0TE 0~ 00 agee8s 6" £0-0£9656609°0

£C del9gg2'0  £0 Q2TE043°0C §0-Tsspsp2690597 0~ T0-06s9800¢ 0~ T0 gesllslt y £0-0£Ters62y 0

£0 QTgqrese 0 £U dggreBe 0 £0-0000¢T0, 542970~ T0-0grgslg2 0~ 10 g2veggect” g£0-0eg28606p* 0 SQus-21
£0 g9egege 0 £0 u9gwes o §0-068629962:297'0- 10~028%80820- 10 ggosespTC £0-069¢g0gLp 0 06ug:2T
£0 0Ty0e62°'0 £0 Jg20s82°'0 £0-09T/50pp06297'0- 10-00Tg.T72° 0~ T0 Q92LgU9T" £0-062/658¢6%'0 geop 21
£0 g9glege'0 £0 Ulegg8e" 0 £0-0/5peTp2v229T 0~ 10-098TE£T92 0~ 30 Qsc0g9eT” £0-06( 18260 gacer2l
£0 gTeges2'0  §U dfsTgsge'ol  £0-0802T/8ppaloT 0~ ¥0-0¢286762" 0~ T0 g2TegTel £0-QTgw 22660 Qeug+2t
§0 a9sve6g2'D €0 aely¢ue-0 £0-0908066239797°0- T0~0g4g8tpe 0~ T0 apse99le-y £0-06 TgpeR6'0 ogut ezt
£0 Q1296620 £U QZe2y82°0 £0-0662629,92791'0- 10~0p6e7282°0- T0 g6LTe022" 0 £0-0£9089,79°0 gBuo-2T
20 gg891662'0 £0 Qz2g9pe'cC £0-0082899069053 0~ 10-0¢9¢6222°0- 10 geecgpsl’ £0~-QLETLEGG9 0 QALe 1T
£0 QJ6066§2°0 £0 00gg9682°0 £0-089562922905T7°0- T0-0£8688T2° 0~ 10 ggzzg./v2- e £0-002¢90,69°0 ¢80 17
£0 ggg0092°0 £0 Qhgegp2’0 £0-0020p,899666T1'0- T0-05962802° 0~ T0 g2e0%092°. £0-0pEs99E0, 0 (] BER $¢
£0 Q¢et092°'0 £0 deevgge o £0-0C89yPSRLPEST O 10-0Te0/86T 0~ Y0 ggLy0eee” £0-01316098¢° 0 (] TR |
€0 gTpg092°0 £0 0pe0g@e’c §£0-0262pL.996867°0- F0-0/69FpRT° 0~ 10 g2gfegege”” £0~07 (T1vg68*0 00ug 1T
£0 aggp092'0 £0 Qeogyee cC £0-0Tp2re9p2pgst 0~ 10-09L29p¢ 10~ 10 ggoTipez . £0-0/¢528826" 0 CQup Tl
£0 §629092'0 £0 ge0Tyge*0 £0-0Tep28866806T 0~ 10-02681691° 0~ T0 g2elgeple*: 20-0"peet00T 0 QRog 11 |
£0 g2,¢092°0 £0 agr9see o £0-088,296692(61°0- 30-026g9651° 0~ 10 quefesic” 20-08¢e,860T"0 080211
g0 g9tTeloe 0 U g6elgee 0 £0-0870205/699¢61'0- 10-08L92991° 0~ 10 gleesdcse” 20-0"61g2u21° 90 (] TR SR $
£0 gs50792°0 £U Q22¢282°0 mo.m.wmmoonmommﬁ.o- 10-0(98998T 0~ 10 mmmm~«mmum mo‘onmw »EET°0 Quo'TT

aN1aY3H I%on¥ AEin33¥ (3387235879301 400u 13 (335/930)3iv¥ 3 1930980 14vA393 (0357035/93071008 2y INInvOAId




CIYNIWCON-0385NLI¥34)S30N383 4510 ¥3.3wyNyd yvlvE

..‘..‘................................‘0.'.0‘0..‘.‘.‘.‘.“..“.‘..

11I-149




P0-08CELPZISTZ O

»0-08M99,8TLT2'0

$0-008985££032*0

_ #0-08902492802°0

y0-g0p0g0g,502°'0

»0-090p6005€02*0

y0-gg8egs0bgobete

p0-09567282847'0

$0-0248%9L,647'0

L-09eT4£62867'0

$0-0282692,067°0

0535/5334930
3Lvy HiNWlzZvY

(0-098T8982,88°0
20-00986L6L895°0

(0-0231060T9¢80
20-096258£6085°0

(0-08260996998°0
20-0969,572835'0

(0-008961TgEce"0
20-09796599505°0

(0-09888269298'0
20-q027,.822¢86%°0

(0~0g909285T88"0
20-0g92605608%°0

i0-CppT2opg022°0
20-000y8¢(28899'0

(0-098T,2%6608°%0
20-0py3055895y* 0

(0-009,60,5862'0
20-Q0g2e2c0cry'0

40=09¢v/999,82'0
20-0g5667952EY'0

(0-0vgTler 49420
20-0009scygr2y 0

J35/7235/8334930
100 34vs NOILYA3T3

$33¥930
HINWIZY

»0-00999,65572°0
20-09625££8£99 0=

20-0v0£82£2668°0C J

$0-0q0gyp,0£ET2*0
20-089EpLaELP9 0=

20-09528259788°0 g

»0-0v28T9pg0772°0
20-0800gTTTL29"0~

20-0y86S9L8598°0 ¢

»0-09££9,26802°0
20-Qgy00T00,09°0-

20-02£0556¥998°0

$0-0897£8£8902'0
20-0py TTg0,86"'0-

20-02678275£628°0

»0-02889618502°0
20-09602,62¢98"'0~

20-g2re/8282318°0 .

»0-025216¢0202°'0
20-0p8L2p79L96 " 0

20-09.8882666L°0 Ny

$0-009/6896002°0
20-09625.7182%"' 0~

20-0pp699T68LL 0 .

»0-0g92.ppT663'0
20-0266029,506'0~

20-02.6.88¥29L°0 v

»0-400009g8267°0
20-09,608p5689 ' 0~

20-0p086PP299L°0 ®

$0-02,85249561'0
20-080996690/p' 0~

23s/s33u930
31Y¥ NOIdAVA3T3

238703871334
400 34ivy 39NVY S

¢0-avgelegleges 0
T0 a8vg86£69£2°C

= WY3E
20-q0912T9462,40
10 0265pSBYOH2*0
= WY38
20-069086208T,"'0

T0 09¢.8808992°0
= Wy3g

C0-0CeLL62900,'0
70 094277708%2°0

‘¢ = Wydg

20-082€T,96,89'0
10 ave02g657s2°'0

¢ = Wy3g

20-ar9r8LIvsL9°0
T0 09£%0960852'0

x Wy3g

20=-096v6,L££99"'0
10 g2ges0iygs2' 0

= Wv3g

20-0%0cpE92T59'0
T0 gveT,L29792'0

= WY3IB

20-096v£092659°0
T0 dPgglsetepse 0

= WY3ER

2l-02cs/v98,290
T0 aNogeTeg s92°0

x Wy3g

¢0-gegc 2¢esty v
10 0eg90gYTe0L2°0

$33¥930
NOTLIYA3T3

'03S/1334

3ivy 39NVY S

= e

90-08268289' 2p* 0
»0 0BEvLL269T1°0

¥vavy N1 NOlLvEg3s

90-082,7v06 0y * 0
»0 Q70C996pETT"0

yvavy N1 NOTLvya3s

90-02¢Tg/5828E" 0
#0 GpecT2ripTIT 0

yvavy N1 NCILVHg3S

90-02,508L099¢g'0
#0 Q26576952710

Mygvy M1 NOI vNg3S

90-0c00829¢06g "0
$0 QCp92990TTT*0

yvavys N1 NOI vdg3s

9N-0856T,9T9¢€¢ 0
»0 080929v5601'0

yvavy N1 NOT vyg3ds

90-02eT9T8s22¢"0
$0 02¢28600807°0

yvavy A1 NOT. vua3S

90-08eC60TLI T 0
p0 Qpse9GPHe0T 0

Hvavy NI NOl vue3s

9N-0peTT2,9862°0
v0 0%§26998907°0

yvgve NI NOI vHg3S

90-09,86v8,482°0
»0 (R5g0492801°0

Mvgve NI NOI, v¥g3S

9M-09giceBGL L2 0
»" 0979658501010

J35/238/533y93C
100 34Y¥ HINW]ZY

4334

3ONYY UINYTS

o60g*9
£¥INONY

06,9

s¥INONY

gug*9

s¥1NoNY

gug'9
E¥InoNY

Qup*9

¥ Inony

gtg'yg
¥ INONY

guz'e
¥V INONY

8219

Y INONY

0009

¥ INONY

20g'g
:vINONY

Oup's

SIANNIW

[1I-150

ELD DY




pL~0238606TEp2 0

$0-002/pTT0Tpe 0
- »0-00264888882°'0

pC-00goLPES9EC' O

y0-08p9800ppge* 0
pl-0pepgset2ge* 0

p0-02aTR re622'0

$0-021TeTEg 220

»L-g25s2826%g22'C

yU-0960p0gR222'0

p0-09sTg,9p022'0

PU-09arTsrlgl’o

20-009284,760£'0

(0-082g8575905°0
2009864259769 0

L0=0p009L396%'0
20~-09871462089'0

(0-Q09,L89T¢58p'0
20-0889.266599'0

(0-09Tgvs60GLp*0
¢0-0gRvrstogts9'0

(0-09100g88r9P'0
20-09£,2598.89'0

(0-02¢(865584Y'0
20-0p909500929*0

£0-005192992y%"'0
20-0gg0Tvg20%9°0

L0~0r90veo9TEr'0
20-0969220,966'0

(0-qp20T229029'0
20-avgsvt92£85°0

(0=089.268660¢'0
20-09550£96696°0

(0-a956618v86E"'0
20-0009Tg089g6"'0

20-023¢02,0826°0~ 10
10-09696876211°0

»0-0p90g9etspe’0 2O~

20-08996592506°' 0= 10
T0-Q0pPTIBB0TT O

$0-00g098s32p2"'0 2u=-

20-Ur29ve6s9288'0- 10
10-0000099880T°0C

»0-0Brrgletecc'o 20-

20-0v08T6p2098°0= 10

T0~02488££8907°0

v0~0268£0TE982'0 ZQ=-

20-0pgasT 08eR"' 0= 10
$0-0g0¥TE0690T 0

pO0-Qguplylepese* 0 20=

20-089862079Tg*' 0= 1O
1C-02(80856207°C

p0-088P6cs0g20 20-

20-0978p6eEV 6L 0~ TO

30-026£062070T°C

$0-0§092¢640822'0 20-

20-Qvpe0s¢23¢¢'0= 10
20-02750892766°0

y0-g2gp292ese2'l 20=

20-08269TTpTg¢'0= 10

20-0009L432v2L46° 0

v0-09682698222'0 20~

20-09££068208('0= TO

20-0p28£608866°0

»0-0p92,8,£022'0 20-

20-Upgsepc260¢'0= T0
20-Q276980v586°0

p0-0v06 bcseT2'0 20=

20-0028ppcpees’0= 10
20-02Teget2Lte’0

gctegigcest 0
' = WYaH

aregrafiueg’ 0
0v20609,p8T°0

¢ = Wydg

096251296480
arov0»2i067°0

‘ = Wy3dg

08001877980
0v9092¢8g661°0

‘¢ = Wy3g

ar92T Te9v8° 0
a0p9pspp0n2 0

- ! ® WY3B

0958££28288°0
aCeggeuirs 20

‘ =x AV38

0¢678968878" 0
0950TTpe0TZ 0

‘ ® WY3g

gesgesgereg’ o
QrecsZreriz' o

¢ 3 WY3R

0C/8562836L°0
g9gcertgele’o

‘ 3 WY38

0"'9g0Tg0g .0
02896568220

‘= Wv3g

gesreseLrys 0
gr0clgeeeze 0

‘ = WY38

aresL2ee9Tes 0
Qc¢0TT/9252'0

‘= WY3B

#0 g.02680L28T*0
Hvave NI NOT vue3ds

90-09e9€82642p* 0
»0 02118576 '£1°0C

Hvavs NI NOILivya3s

90-0pECS6SELYL "V
v0 091gC26,621"0

yvavy N1 NOTLvNg3S

90 -09c2y0ZpiT "0
»0 02(855£9821°0

¥vavy N1 NOTLVHG3S

90-02e69,8B559g" Y
»0 Opellgppe2r' 0

Mvave N1 NOILvHa3S

97-091 vsrecy*l
v0 C2Tew0g2921* 0

¥vave N1 NOI.Y¥43S

9N -UeveeLb P8BS U
v0 9eppLgereT Y

Hvavy NI NOLLAvVH43S

§0-0002¢8¢£(56*0
»0 Cgppes0,E2T°0

yvavy N1 AOTivue3s

90-~Q0r2¢6s286T¢" 0
»0 0.0.pp0pc27°0

yvgvy NI NDILvNg3S

90-0 58669 TTgp 0
»0 09T26£L.T2T°0

¥vave N1 NOILv¥&3S

90-0.650£8ge9s 0
p0 09,8T,T,06131°0

yvave NI NOTL VH&3S

90-0ps2igeTepp 0
»0 09gsepELeTY"C

¥YavE N NOQ1iY¥g3S

pon-g

=VINONY

Due ¢

E¥INONY

0.8°¢
=YINONY
BLg*e
¥ INONY

Qug-y

v INONY

Qug ¢
:VInoNY

Qup' e
=¥ INONY

Qug*ye
eV INONY
002°¢
Y INONY
R )
=¥ INONY
0002

v INONY

00g°9
=Y INONY

1

u

-

-1




p0-U8pp093dp9e 0

$p0-00c66058292°0

pC-02660p£9092'0C

p0-00ppIg988g52°0

»U-UPyeTrs0Lg2* 0

»0-08p0856TGG2" 0

$3-095£06g2£52°0

y0-09s840pgic2 0

pl-UpcraTsger2' 0

p0-0910222892'0

PC-09¢p9952692'0

(0-0p99££90839'0
20~02£08¥£89£8"'0

(0-0892£508509'0
20-09¢psep 0Ty’ 0

(0-02568402866*0
20-02(p.858598"'0

(0-09Tpg292066'0
20-02¢5v89,628'0

(0-02896966785"'0
20-0082¢60429%8°'0

(0=-0968r9098,6'0
20-0809822686L'0

(0-0gPyp995v96°'0
20-02,v789988L'0

(0-02710,6v586'0
20~-0s95062589¢"'0

(0~00ggrss0996*0
¢0-021¢0p06Ege'0

(0=09,%208p98£5*0
20-008p940988¢4"'0

(0-00024630,924'0
20~0g9s10gge2¢"'0

40-0000$204936°0

10-000v»808T6ET O

T0-
T0

»0-09¢860Ug9s82'0
T0-0267885p6T1' 0=

T0-00¥99£989ET°0

$0-096v2p20282°'0  T0~

T0-0p29T668913'0=- 10
10-08909695ET 0

$0-0Ugp02Tp8e2'0  TO=

T0-02T6pegept1' 0~ T0
T0-09££2662287°0 _

T0-
T0

p0-0g26v9pgrs2'0
T0-026£8T68TT3'0~

10-0p29925008T°0

10~
Tu

y0-0p0656281,2'0
T0-0peCTp2ps0T* 0~

TC-096pT628L42T°0

e0=-
10

»0-0g2l289gs92'0
T0~0968Tuge90t'0-

10-00882629521°0

e0=-
10

v0-0g9TTeppr92'0
10-026S665+07' 0=

T0-0pBEB2SHPERT O

»0-0y0568g0192°0 20~
T0-00p»2£9T203°0« 10

T0-0z2tgc662T2Y 0

20~
10

v0-0g9fergrese'0
20-0288v848.66"'0=

1C-0968869161T°0

20~
10

»0-0p90p9gGpg2*'0
20-0989vG6E0 6" 0=

10-02612£9043T°0

20-
10

»0-0089,998762'0
20-0096802TTge" 0=

10-026196L6%11°0

yo-0dppEs9t2892'0 2o0=

* = H¥3H

10g26,80877*0
097965L86 30

¢ = WY3g

QreSypee9 '1'0
AvvL6599911°0

T 774 2 Wy3g
00gpTe0LpCT 0
gseegpipget o

‘¢ 3 Wy3g

a096f£Ep0ENT 0
aveLp2eTleET 0

¢ = Wy3g

a026gp0pT 140
09eL8TE£89ET 0

¢ ® Wy3g

0Cc68EL8L66'0
QZepee2eer 10

¢ = wy3g

aree2r0etes 0
096266996910

‘ 3 WY3R

gN2eyee?s9s°0
glp0gT/86GT 0

‘ = WY38

09606260560
0cre6626191°0

¢ Wy3g

gerelgoeese 0
Q026998910

‘ 3 WY3B

av2ee920026°0
a9¢elg2egetl o

¢ = WY3R

G0peECP0S6°0

uvav¥E N1 ND1LVHg3S

§N-02¢8269,56¢*0
$7 Gp5U90£9THT 0

¥vavy NI NOILivHg3s

gN-atgg220gpe2* 0
p0 09¢86266 70

yvavy N1 NOT v¥g3S

cU-0pCe0TL26p2" 0
»0 02¢628827p1°0
yvavy N1 NOlLvyg3S

60-g9s/ppTEPT2 0
p0 02TgP2LpegT* 0

yvave NI NOIT vdg3s

¢0-gep2e8099g1°0
0 0B2e2TL9EET* O

¥vave NI NOILvHg3S

sN-gpzglosc2eret l
p0 Op0GL7£8LET O

yvave NI NOILvNg3$

60-02¢6525b65pT 0
»0 026697569£1°0

yvavy N1 NOILvyg3S

G0-QugosePlET 0
v 0 266vE0SET'0

yvavy NI NOlivyg3s

S0-GpreBrLeeTT 0
v0 ClgeeTROgeT 0

Hvavy NI NOIJVHG3S

§O-0ppet/8T¢£010
v0 Qpg212609C1'0C

yvavy NI NOI. YH43S

9N-09¢e2808GE 6" 0
A T VAT ¥ R S

¥YOYE NI NOILVNg3S

9n-02gBroELeEE ‘0

EVINONY

0JT6
=vINoONY

0C0'6
v InoNY

Ous*®

FLAGELY

0Cg*8
tYINONY
00s'8
EYINONY

0ug*g
2V INONY

83c'e
:¥INONY

G3p'8

=Y INONY

pree

=¥ INONY

as2°g

v INONY

QotT g

¥ INONY

52

Ir-1




Po-08oboPLP6L2°0

pU-U90628c85842°0

vi-089T6624,,2'0

pU-0pe2096p9,2°0

pU-00ce0RTgg 20

yu-009cpg¥Tps2'0

yC-088984p82L2 L

»0-g0eTe2287,2'0

»0-0939858T0,2"C

pi-02662069892'0

»0-0258828T292'0

»0-08yb BE9G9C" L

(0-000289T5£99°0
10-00ppT20LL0T40

(0-0266099£299'0
10-09£4082960740

(0-09¢p£009099'0
10-086+8656£07'0

(0-08899222869"'0
10-08958,6220T'0

(0-009875625669°0
10-0800629900T*0

(0-0892.6T4769'0
20-028897ps686'0

(0-02£99679.p9'0
20-009Tp2LssLs'0

(0-0y9e2280€p9*0
20-09126002,66°0

(0-00858T96.89'0
20-080980660p6°0

(0-058€0%6¢289"'0
20-0264,58.v26'0

(0=~0v8589£8£929"'0
20-00p8T60,806°'0

T0-0009T66L89T " C

$0-0258909g02¢£"'0
T0-089322p£761°0~ 00

10-00080902991°0

p0-(U9e080T82¢"0
T0-002¢cs126803° 0~ 0C

TC-0082T8£9€9T°0

$0-0p22685Tp25°0
T0-002TTpsT9p3¢0- 0O

T0-0y87598079T° 0

p0-009T0297025°0
T0-009g8Tgeep 3 0~ OC

T0-096vv095846T°0

»0-08262Tp2975"0
10-0826vTT90p3'0- 00

70-02660£5096T°0

$0-0pgTro2£2Tg'0
T0-0p0/pEgeLeT* 0~ 00

Tu=-02£299L886T°C

p0-09,T8T2pg0g"0
T10-0C9/T8,T6eT%0- 00

10-0969T6T1T6T°0

p0-0ppss6pGpr0E*0
10-09gpssep288° 0~ OC

10-0pps8HBIBHT 0

p0-0028p90,008'0
10-0g090,58623°0~ 0O

T0-00¥8LEL29YT 0

»0-0p20£568962°'0
10-02(p,702¢230~ 00

T0-008v0988EYT"0

v0-0p05681T862'0
T0-0888T0g6¥23' 0~ 00

T0-0267£328T01°0

p0-0g2T00gg682"'0
10-G2¢¥5200221'0- 10

B e

T0=-

10~

Tu=-

10~

T0-

T0=-

T0-

10~

Tu=-

To-

10~

10-

= hv4E

Q21g0cuga8T°0
a919¢eepretl 0

4 a Hyd8

a9ccLypegt o
agr'eteyg9s 2°0

¢ 3 WY3E

09,£2198921°0
gf2esT02862°0

" » HWv3ag

Uv2espEop2T 0
aveiver0gge’ 0

‘¢ = Wy3g

g9126¢2g221°0
0960p0p2usp 0

‘ = WV3B

aCgvge£9021°0
0688.£84855°0

‘¢ = Wy3g

a9gse9LLegtite
a0ge0glLge9°0

‘= WY3B

082€/88691T°0
089sTgl091,° 0

‘¢ = Wy3g

Q808s2276TT°0
avesevieves 0

¢ = Wy3as

0026T0EEETT 0
09segstetie 0

‘ = Wv38

TR TS & & &)
0"pp,T68LP6" 0

¢ = WYJ§

gere9ctugiio
avesrecet2 1

evove N1 Bli,vEe3S

pi-OppeviteiLy*V
PN U 2/L8L8T9pT "V
gvgve N1 NOILVHG3S

e0-0pe 9892ty 1 0

v 098806EugpT*l
yvave N1 NOILVvEHG3S

20-0 pLepeLe9T 0

7 Ovp/s988SHT 0
dvavy NI NOITLVHg3S

£1-02¢T1T9,p92g"°0
0 09¢c: cTe9sp1*0

¥vavy NI NOILv¥g3S

£0-0rpeuco2eTy 0
»" 0e2cevirepT l
¥vavy NI NOILVHg3S

p-0p52T,TT 9y 0
p7 09¢95,TTepT*0
¥vavy NI NOIjLv¥43S

pN-02,290¢Tege U
v0 0 $2909.v9T°'0
¥vavy M1 NOILVY43S

p0-09e26866EpT 0
»0 09¢206GEppT*0

yvavy NI NOILvd43S

¢N-0BegT0Tipge* 0
$0 0267066970
¥vavy NI NOILvy43S

gN-08269£96LT,'0
p0 02cT,T0p5pT 0

¥vavy NI NOILV¥g3S

GN-LpeseTTeurg O
y0 U9§,e5SBEHT D

yvavy M1 NOILvy=3S

CN-02¢LILL9PS "
N Ceeplgoiis.

¥ 1N9nY

guz-0%

EYINONY

goT-0T

¢V INONY

000°0%Y

Y INUNY

066

EYINONY

arw.o
EVINONY
Gh.o
=Y INONY

0uo'g

2vIN9INY

0ig'e

=Y INONY

0ip 6

LV INONY

III-153




PU-0peNLTo0gGBE 0

»0-0240£8£0582'0

p0-0289¢L06p82'0

pl-0pNg200,pge' 0

yU-094929%ppge 0

»0-009Tp950p82'0

»0-02678T29¢€82'0

»2-0892(Tt1gg2"0C

y0-0gvpegdelgeto

p0-00p04T,8T82"0C

p0-002,pErTIg2'0

vyU-g0ygesrelg2'0

(0-0268,9068%9*0
10-0952,069227°0

(0~0g915706929°0
10-09£62086627*0

(D-ayycepasvestl
10-0g02p0£2627°0

(0-09509496099*0
10-08955795227'0

(0-085£2£99999'0
30-0¢T,Tpgp02yto

(0-0089,806759'0
T0-098T/8PT61T'0

(0-00578925669'0
30-0gpp9sbp 3T 0

(0-008268£¢869"'0
10-0080pspsgTT 0

(0=-0289¢597T99'0
30-02Tgpgp0p1T'0

¢0-09,10628299*0
T0-0p9T256221T10

(0-00268754899'0
10-082£7999031%0

L0-02¢0T8,68£99'0
T0-09£8978680T"0

»0-080055868.8£'0
T0-0pgTLer8981'0= IO

p0-Up9lgesTsys'0
T0-02¢p67v8ER3'0- 00

»0-000gp»TeT i 0
10-0028$9¢00g3* 0~ OO

»0-08966£85¢98'0
10-002£90g824%'0- 00

$0-026L9v225898'0
10-02,909Tp,3' 0~ 0O

»0-0892:629658"'0
T0-096968967,3'0~ 00

py0-0026T80455E"'0
10-026£5620697'0=- 00

$»0-00266v56165'0
10-02666707991'0~ 00

p0-0p206p00gpg*0
10-00005pgTE9T 0= OC

$0-099552¢0pp8'0
10-0p2p,£0809%70- 00

p0-0268p2c00pg'0
10-09,860¢ps63 ' 0=

»0-000848909¢8€"'0
T0-02¢£89¢6v61 ' 0~

T0-0y2pL00L86T°0

10-088P5H8856T° 0

10-02769980867°0

T0-02S£940£06T°C

T0-00808496L8T 0

T0-09629£0898T°0

710-09849(8028T'0

T0-0891L48E6LT70

10-05£6980£9LT°C

10-009840609LT°0

T0-Q2ILTPTILTLT O

10~

10=-

10-

T0-

T0=

T0=

T0=-

10~

T0-

10~

T0-

TO=06P9TLTTUS9 0~ #0 TPGpelLToNL"C

T0=-
T0-

09,¢6026557°0 60-ggelgocyier 0
Ur065£TB6 7T 0~ 90 U9/6v99L2pT° 0
¢ = Wy38 HVOVE NI NOILVNG3S

a8grges9est o §0-09¢p2600TpT*0
09£56256986°0- 90 QLpleTeLEpT O

‘& WY38 ¥vavy NI NOILvig3s

algeoptpTel 0 g0-upllgerpe91*l
08976526480~ $0 U9.eTTgeEp1°0

¢ = Wy38 ¥VOVHE NI NOILvYu43S

ge099T02gpT+0  ¢0N-02¢Se, 09670
00962506692°0- 0 09T1826ppbpT°0

¢ 8 AY3E ¥VAVE NI NOILVHE3S

0960,£00£pT"0 ¢0-09T1.9886s82'0
12c88»90959:0- »0 Q9/,E6L899T L

¢ = Wy3g ¥vavH¥ N1 NOILv¥g3S

02;20;,88pp1'0  g0-09c999p2562'0
gr0TgTu009g*0- 0 QpgT&2p25pT*0

¢ = Wy3g ¥vAYE NI NOILvH43S

091086892010 sN-Uppclgreeon‘l
0895860, Lsb* 0~ #0 Tl26L.bsSHT*0

‘= A¥38 ¥YQVYY N] NOI V43S

geTL19960#T'0 cN-Qg2cefeBsigy v
a8eve,97,68°0- #0 Q2160262691 °0

¢ = WY3B H¥VOVYE NI NOILvyHg3S

0vvrc29opgeT 0  g0-g2eTe2susprg 0
09.796.4£862'0~ »0 0UgpR99LeGPT O

! = WY3E ¥vavy NI NOILVNG3S

U9.£T704£951°0 ¢0-0u0ippgeeTg* 0
0e02271eet97'0- 0 Q9T2620Top1*0

‘ = WY3IE ¥YQVY NI NOIlLYH&3S

gM0gg/LepeT* 0 p0-0BPGLLG96ET 0

' ® WY3B HYQVE NI ANOT W¥NadS

geglgeig2eT 0 P0-Qpserl
097269685020  #0 Cgegll

0ug* 11t
Y INONY
00p 1T

¢YINONY

gog* 11
=Y INONY
g2 171
=V INONY
Q0%T*1%
LV INONY
050" 17
Y INONY
fLe* 0T
EVINONY
Qug 0l
=¥ INONY

0oy 03

sV INONY

[1-154




p0-02xp0,996¢¢*0
$C-024,92950g2°0
p0-00p0,2pETg2'0
$0-0880699028¢2°0
Qm-oqunwﬁhmmm.c
pu-08y0yceleee’l
»(-096895428g2'0
'(“our'ﬁooa'mm.o
vl-Gresg9csrge’
pC-024pbpBLPB2'0
p0-087RTC96p82'0

pU-Qpecens9gge’o

(0-096289806E9*0
T0-026TCe0089T*0

(0-089s8726669°0
10-0025880p99T'0

(0-0vB660996LY°0
10-0266922.p9T'0

(0-0¥86689286P°0
¥0-0026£2808p T 0

(0-0rpe 8606750
70-0g270g88sTyT*0

(0-0979,092286*0
10-009866896E70

(0-092862p9.vG'0
30-0089,886LET"0

10-095288867195°0

10-002g9v£2981'0

¢0-0v2988,26¢5'0
10-028998259£T70

(0-08r96¢95,85'0
10-02£990282¢€1'0

(0-0092£998865'0
10-0264£TTTILT O

(L0-0v066(97609'0
10~-0c:p2T0p621'0

p0-0gp092T6LTp 0 T

10-Q0ppsg9es222°'0- 10

T0-Qp2g0v2Lg£c€2°0

»0-0g2s0g126Tp'0 1C-

10-000ygges6T2'0- TO

T0-0g9sc8egLcez2 0

p0-Up29gsegeTp'o T0-

10-gUpgeesg9t2' 0= 10
10-09¥ppesLL22°0

p0-09T99Tgps0p‘0 T0-

T0-g00ggegBsTC 0= 10
T0-02%89£8Lp22°0

»0-089568T#50p "0 10~

T0-0p9p0p, g0T2° 0~ TO
10-09602428%22°0

p0-02,08p,2€09°0 10~

T0-026688¢8402'0- T0
T0-09£EREBBETIZ 0

p0-0pgTTiepg000p*0 T0~

10-0299,9,8%02° 0~ 10

T0-Q021i2rs6512°C

$0-0268290,965'0  TO0-

10-00099698702°'0- 10

10-0g2706£08£72°0

v0-08g2v242865"0 10-

10-09.,5058863°0- 10

10-09£4BBET0T2°0

p0-0g0rpEL0geRE" D T0-

T0-088080gR663 0~ TO
10-02809962402°0

»0-00285592985"'0 10~

10-026T79Tpg2et'0- 10
30-0p06T98E¥02° 0

p0-00266819288"0 T0-

10-008919¢8g81 0~ 10
10-0gg6L9E£5T02° 0

¥ et S St

971-098,800899g" L
gege9gigsge - ¢ 0lgrgg0se21*l

arecgveypel*C

‘ 3 Wydg yvOovy¥ NI NOILVHG3S

0026£¢81281°0 97-02¢c6sToCres L
QC6T9,20pp2°0- 90 g2clgel2igr* O

' = Wy38 ¥vavE Nl NOILvHg3S

Q266p2Cr 670  90-0-280peESE2H 0L
Q"p0,g26382°0- o0 Oppelpre9eei*‘l

‘¢ = Wy3g yvavid NI NOILvHg3S

Q02¢g9€esLT 0 90-07"5688T .79y 0
0Cp2asG0872:0- 90 Q8CT0TH6EET 0

‘ 3 Wy3g ¥vavi NI NOTLvHg3S

0924768492300 aN-0' g9TT1T2T0g 0
0266/6926 '2°0- o0 UBEpL 'G2EET* 0

‘¢ 3 Wy3g yvavd NI NOILvdg3S

a0gy009£2,7*0 9 -0 5866vRLPG Y
0gpcTee26T 0~ 0 UBpoSHPPoET L

¢ = WY3E HVAVE NI NOILVHg3S

08940066697 °0 9n-0 c9gpegT0g L
02,2v02g08T°0- #0 Celpseogeer 0

‘ 3 Wy38 ¥vave N1 NOILv¥g43S

02679666970  9N-09,,9646%99'0
09600778970~ &N Qvs9,8098eT*0

‘2 Wy3g Mvavd NI NOILvHg3S

0966,681597°0 90-gv2pe9eTeg 0
082609609570~ 0 0912£TBGeET 0

¢ = Wy38 Hvav¥ N1 NOILVvHg3S

qr2op0rglol 0 90-0827926%42g'0
QN9LLve2ye 10~ $0 (00B2ZZBYL$T*0

* = WY3E HYQVY NI NOILvN43S

gr9822Tel9T 0  90-02,2pTBGREE"0
Qr0EUp6g2€T°0- 90 QUggs2TETp1*0

‘= WV3B MVOVY NI NOILVNG3S

geg99gueest 0 €N-0l2geoTuv0T 0
089T,ETTT2T 0~ 90 QB2LLEL29T°0

* = 4v38 yvavy N1 NOILVH43S

0ig*2t

tVINONY

0ig° 2T

Y ININY

Qug*2t

&Y INONY

0¢p'2t

EYINONY

Qug*2t

*¥INONY

ge2-21
EVINONY

un
nﬁﬂ.mﬂ%

—
—

¥V INONY =

peo-2t
:VINONY
PLe 3T
EVINONY

Qug' 11

=V INONY

Qog* 11

2YINONY

Que*'Tl

EYINONY




Mm-156

30-02646084592°0 ‘¢ = WY3E ¥VAVE NI NOILVHQ3S »VINONY

(0-0986.676698'0 »0-0p29980262y'0 T0-0cg6spre261°0 9N-ggggslp2i0g 0
v(-09260v659,2'0 10-02898960867'0 10-0p0Epscpig2‘0- T0 09T2628T862'0- o0 0p2ese0 p27°0 000°gT

10-0p90pPsL2p2° 0 ¢ 8 WY38 HvOVY NI NOlivHg3S »vINONY

(0-0091g9,0p68'0  90-0glT9TE22P'0  TU-Qv0sS0LLe8T*0  9N-QpeeT 0 02g 0
PU~Qp0TETE9LL2'0 10-0889p28pTGT 0 10-08899796822*' 0= T0 gr22eceeesl’0- »° 0.26795p921°0 00s*27

10-02£99652682°0 ¢ = W¥3E HYAVYY NI NOlLiVHg3S :VINONY

(0-08020TgTL3p'0 »0-08268Tgp020°'0 T0-0p9gU0LEr8T*0  90-060909EPEPE Y
r3-08v269%.8.2'0 30-0v902v9.691'0 10-0002£099622°0=- 10 aNgy9gGLue2 0~ 0 ¢ 026T2Tg21°0 Oug'2l

310-09£62624982°0 = Wv3g uvOVE NI NO1iV¥g3S :VINONY




S

Plots from the Sample Output (for the first trajectory)
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D. Nodal Crossing Prediction Program

I Introduction

The Nodal Crossing Prediction Program predicts the equatorial
crossings of an earth-orbiting satellite. Two to three weeks prior to a
satellite observation, the computer program can provide a listing of the
predicted times and longitudes of equatorial crossings for all passes suit-
able for observation by a given radar system. The program outputs can
be used to determine radar acquisition and tracking data and are used as
inputs for the Orbit Prediction Program. Orbital element inputs for the
Nodal Crossing Prediction Program can be obtained from the SPACETRACK
orbital element set. For further information, refer to ''Nodal Crossing
Prediction Program'', by John C. Cleary and Paul E. Brown, lst Lt.,
Technical Memorandum No. EMA-TM-66-9, March 1967.

Lo Computer Program Operating Environment

a. Computer
Honeywell 6180.

b. Source Language

FORTRAN Y under GCOS.

(4% Memory Requirement

17K words

s Typical Processing Time Required

0.001 hrs. (3.6 seconds)

e. Peripheral Equipment Requirement

No disc or tape files required,

£e Non-system Subroutines Required

CLEAR
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The following set of input parameters are required for the

execution of the Nodal Crossing Prediction Program.

NAMELIST INI

NCASE - Number of cases to be run.

NAMELIST IN2

HED - Array containing the heading for the output. The di-
mension of HED is 24.

NAMELIST IN3

NTYPE - Switch for selecting orbital elements type to be input.
=1 SPACETRACK or Smithsonian elements used as inputs.
=2 NASA elements.

NREVO - First revolution of satellite to be examined for visi-
bility from radar. The revolutions are counted from epoch
time of the SPACETRACK bulletin.

NREVI1 - Last revolution of satellite to be examined for visi-
bility from radar,

NAMELIST IN4

BGT - Epoch time of nodal crossing bulletin in decimal days.
BGT=39125-T where 39125 is January 1, 1966 in Julian Days
and T is the epoch time.

XMO - Mean anomaly in degrees.

———

RAO - Right ascension of ascending node in degrees.
OMEGAO - Argument of perigee (degrees).
E - Orbit eccentricity.

A - Mean motion (revolutions/day).

NAMELIST IN5

B - Rate of change of A (revolutions/day?2).

RA1 - Rate of change of RAO (degrees/day).

OMEGA1 - Rate of change of OMEGAO (degrees/day).

GHAO - Greenwich hour angle of Aries at midnight, 30 Decem-
ber of the previous year.
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NAMELIST IN6

ZLAMI! - Longitude of northbound nodal crossings that will give
a Zenith pass at the radar (degrees),

ZLAMZ2 - Longitude of southbound nodal crossings that will
give a Zenith pass at the radar (degrees).

DLAMDA - Longitude interval of nodal crossings that will give
usable passes at the radar (degrees).

CHR - Difference between local time and Greenwich time.
4.0 EDT
S« OESTE

4, Output

Output from the Nodal Crossing Prediction Program first con-
sists of a list of the input parameters. This is followed by a listing of the

nodal crossing data in the following form:

Variable Name Units Descripti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>