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FOREWORD 
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SECTION I 

INTRODUCTION 

:     f 
The QUANTO computer code and its mathematical model were developed within 

the Analysis Division of the Air Force Weapons Laboratory (AFWL) to study the 

effects of a sea-launched ballistic missile (SLBM) nuclear attack on targets 

consisting of a flushing aircraft force. Using the technique of Lagrangian 
i 

multiplier optimization, a near-optimal allocation of SLBMs to targets is 
I 

produced. In addition, the submarine positions or the aircraft beddown are 
I 

optimized if requested. The code has considerable flexibility in the type of 
■ 

input data it will permit through (1) its automatic consideration of specific 

values of aircraft hardnesses, flyout profiles, level-off altitudes, and kill 

values and (2) its treatment of an attack by multiple types of SLBMs, which 

are described by differing missile trajectories, yields, launch intervals, 

reliabilities, ~nd numbers of missiles per submarine. 

The report contains information which enables the user of OUANTO to con- 

struct. a data deck and make a successful run. In addition, the limits on the 

numbers of data arr^y elements currently permitted in a OUANTO run are 

described. However, the user is provided instructions for redimensioning 

arrays to accommodate larger problems or tr< reduce core requirements for 

smaller problems. The most recent version of the program is listed in 

appendix I. Sample control language and comments concerring several of the 

input parameters are also included. 
1 

This document is intended =": a supplement to the AFWL Technical Report 
I 

AFWL-TR-73-242, "QUANTO—A Code to Optimize Weapon Allocations," which 
1 

describes the mathematical model and methods of optimization used by QUANTO. 

An example of an input deck, its output, and brief descriptions of the major 

subroutines appear in the referenced report. | 
': 
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SECTION II 

USING THE PROGRAM 

The user of OUANTO must construct a data deck and verify that the dimensions 

of arrays in DIMENSION and COMMON statements are sufficient for the problems 

described. The format of the input data will first be described. Then a discus- 

sion will be given of the DTMENSION and COMMON statements of concern when problem 

sue forces enlargement or adjustment of array sizes. 

1. STRUCTURE OF INPUT DECK 

The input deck for a single problem is arranged in sections in the following 

order: 

a. Initial data card 

b. Beddown data 

c. Aircraft parameters 

d. Submarine positions 

e. Missile data 

f. Aircraft profile and nuclear effects parameters 

g. Convergence parameters 

h. Initial allocation 

When multiple problems are to be run in a single job submission, the data decks 

for all problems may be stacked and input in a single stream. 

a. Initial Data Card 

The first card of any input problem contains basic data necessary to 

describe the problem. This card is described in table 1. Table 2 shows options. 

b. Beddown Data 

The aircraft beddown data is input as a set of cards for each base 

capable of having alert aircraft of any kind. The first card(s) of the set 

identifies the base. Each target (base) identificction is followed by a take- 

off sequence list for alert aircraft on that base. The formats of these cards 

are described in tables 3 and 4. 

/ 
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Table 1 

INITIAL DATA CARD FORMAT 

(FORMAT (1415)) 

I 

•■,'■ 

N 
\ 

Program 
variable 

Columns name 

1-5 NTGTS 

6-10 NSUBS 

11-15 NTYPES 

16-20 MXRWAY 

21-25 MTYPES 

26-30 I OUT 

31-35 

36-40 

41-45 

46-50 

ISOPT 

IVOPT 

NCASE 

MODE 

Description 

Number of bases in the list of aircraft beddown. 

Number of candidate positions for submarines in the 
list of submarine positions. 

Number of types of aircraft. 

Maximum number of runways on any one base. 

Number of types of missiles. 

A control variable to limit output. 

If I0UT=2, intermediate multiplier and allocation out- 
put, useful for debugging, will be output during the 
convergence to the optimal laydowns. 

If I0UT=1, the intermediate output mentioned above 
will be suppressed. 

A control variable to control whether or not optimiza- 
tion of submarine positioning among the candidate 
positions is performed. 

If IS0PT=1, submarine positioning will NOT be optimized 
among the input submarine locations. 

If IS0PT=2, submarine positioning will be optimized. 

A control variable to f.ontrol whether or not the bed- 
down of aircraft will be optimized among the given 
bases. 

If IV0PT=1, the beddown will NOT be optimized. 

If IV0PT=2, the beddown will be optimized. 

NOTE: If both ISOPT and IVOPT are set equal to 2, the 
submarine positioning is optimized first, then 
fixed in these locations for the beddown opti- 
mization. 

i 

An arbitrary "case number" which the user may use to 
identify his problem. 

A multipurpose control variable which is used to 
specify one of several operational modes. Table 2 
describes the mode options. 
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Col urrrns 

1-10 

11-20 

21-30 

31-35 

Table 3* 

TARGET IDENTIFICATION CARD(S) FORMAT 

(FORMAT (3F10.4, 15, 5X, 3F10.4/(7F10.4))) 

Program 
array 
name 

TGTLAT 

TGTLNG 

DTCENT 

NRWAYS 

VAL 41-50 
51-60 
61-70 
Following card(s) if 
necessary in 7F10.4 
format. 

Description 

Latitude coordinates of the base's brake release point 
(start of take-off roll), in degrees (northern hemis- 
phere is assumed). 

Longitude coordinates of the base's brake release point 
(start of take-off roll), in degrees (west of Greenwich 
mean line is assumed). 

Distance from brake release point to the centroid of 
the dispersing aircraft, in nautical mjes (NM), 

Number of runways, used to determine* take-cf« intervals 
between aircraft on this base. 

Number of aircraft of Type 1, then Types 2, 3, ... , 
until the numbers of all typ^s of aircraft on this 
base have been listed. 

*Note that if only three or fewer types of aircraft are included in the problem 
and no base has more than 70 alert aircraft, then only two cards will be 
necessary for each base, so the beddown data will consist of consecutive pairs 
of cards, one pair per target. 

Table 4* 

TAKE-OFF SEQUENCE CARD(S) FORMAT 

(FORMAT (7011)) 

Columns 

I )L) J| i • ■ 

70 
i,2,... 

Program 
array 
name 

ISEQ 

Description 

The type numbers of the alert aircraft on the base, in 
the order of take-off, for as many cards as needed. 

*Note that if only three or fewer types of aircraft are included in the problem 
and no base has more than 70 alert aircraft, then only two cards will be 
necessary for each base, so the beddown data will consist of consecutive pairs 
of cards, one pair per target. 

/ 

/ 
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c. Aircraft Parameters 

The point values assigned to each aircraft, brake release times (for 

each type of aircraft if first to take off), aircraft hardnesses, and take-off 

intervals follow the beddown date in the input deck.    First, one card per air- 

craft is input, in order by aircraft type number, giving the first three of 

these items; this card will be called the "aircraft card."   Then the take-off 

intervals are listed in a specific order on the subsequent card(s).    The formats 

of these cards are described in tables 5 and 6. 

Program 
array 

Columns name 

Table 5 

AIRCRAFT CARD FORMAT 

(FORMAT (3F10.4, 15)) 

Description 

» 

1-10 

11-20 

21-30 

31-35 

RELVAL 

BRTIME 

PS I 

ICAL 

The number of value points each aircraft of the given 
type is worth to the enemy when killed. 

The time between launch of the first SLBMs and the 
brake release time (start of take-off roll) of the 
given type aircraft, if that type aircraft is the first 
to take off at any base, in minutes. 

The number of psi (pounds per square inch) of over- 
pressure which kills the aircraft. 

The number of cal/cm2 of incident free-field thermal 
energy which kills the aircraft. 

Columns 

Program 
array 
name 

1-10     DELTAC 
11-20 
21-30 
etc., through 
70; then repeat 
on subsequent 
cards. 

Table 6 

TAKE-OFF INTERVALS CARD FORMAT 

(FORMAT (7F10.4)) 

Description 

The take-off intervals between each ordered pair of 
types of aircraft, for bases with each possible number 
of runways, are listed in specific order.    First, for 
single runways, the intervals between the aircraft-type 
pairs (1,1),(1,2),(1,3) (1 ,NTYPES),(2,1),(2,2)  
(2,NTYPES),(3,1),...,(NTYPES,NTYPES), are input in that 
order. A set o? intervals in this order is then input 
for dual runways, then triple, etc., until all numbers 
of runways which occur on input bases have been covered, 

\ 
\ 
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Submarine Positions 

One data card is input per candidate submarine location. A submarine 

location is characterized not only by the type of missile (or submarine) which 

may be located there, but by the number of missiles on that type jf submarine. 

Type numbers are applied to submarine locations to indicate the type of sub- 

marine which may be located there. In the automated relocation of submarines, 

shifts of submarines may occur only between locations which may have like types 

of submarines. So the numbering of submarine types may be constructed so as to 

prevent submarines from moving to certain points or jumping from one ocean to 

another. If more than one type of submarine can be at the same location, that 

point must be input once for each candidate type of submarine. Ihe  format of 
the submarine location card is described in table 7. 

Columns 

1-10 

11-20 

21-25 

Program 
array 
name 

SUBLAT 

SUBLNG 

ISUBS 

26-30     NMPS 

31-35     MTYPE 

Table 7 

SUBMARINE LOCATION CARD FORMAT 

(FORMAT (2F10.4, 315)) 

Description 

Latitude coordinates of the candidate submarine loca- 
tion in degrees (north hemisphere is assumed). 

Longitude coordinates of the candidate submarine loca- 
tion in degrees (west of Greenwich mean line is 
assumed). 

Number of submarines stationed at the submarine loca- 
tion, prior to submarine relocation (if requested). 
This may be zero. 

Number of missiles on all submarines at the locatic 
which will be dedicated to aircraft kills. 

Type-number of the submarines (or SLRMs) which may be 
located at the point. 

i 

e. Missile Data 

The type numbers appearing in the submarine location input refer to the 

type of submarine. Since each submarine can carry, at most, one type of missile, 

the submarine type is equivalent to the missile type. For each type submarine, 

parameters describing the SLBM must be input. Sets of cards describing each 
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SLBM are input sequentially by submarine type . jmber.    Each set of cards for a 

single SLBM contains 

(1) The SLBM parameters card 

(2) The missile trajectory card(s) 

If two different submarine type numbers are used for the same type SLBM merely 

to prevent submarines from shifting to certain points, the set of cards 

describing that SLBM must be input twice.    The formats of these cards are 

described in tables 8 and 9. 

Columns 

Program 
array 
name 

1-10 DELTM 

11-20 RELML 

21-30 

31-40 

RELMF 

RELMWH 

41-50 RNGMIN 

51-60 RN6MAX 

61-70 YIELD 

Table 8 

SLBM PARAMETERS CARD FORMAT 

(FORMAT (7F10.4)) 

Description 

The time interval between salvo launches for successive 
missiles of the given type, in minutes. 

The launch reliability of the missile (i.e., the 
percent which launch successfully on the average). 

The in-flight reliability of vhe missile (i.e., the 
percent which successfully reach the target area on 
the average). 

The warhead reliability of the missile (i.e., the 
percent which successfully detonate upon reaching 
the target on the average). 

The minimum range of the missile, in NM. 

The maximum range of the missile, in NM. 

The assumed yield of the missile warhead, in KT. 

The tabular time/distance pairs of table 9 are used to compute missile 

arrival times on each target, with four-poirt Lagrangian interpolation supplying 

times for distances not appearing in the table. 
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Table 9 

MISSILE TRAJECTORY CARD(S) FORMAT 

(FORMAT (15, 5X, (6F10.4))) 

Description 

Number of time/distance pairs which describe the times 
associated with the missile trajectories to various 
distances. These pairs immediately follow MPR. 

The flight time, in minutes, v.-hich the missile requires 
to reach a target a given number of NM from the launch 
point, where this distance is given immediately follow- 
ing this time on the input card. 

The distance, in NM, corresponding to the preceding 
missile flight time. 

Succeeding time/distance pairs, in ascending order by 
time, which describe the missile flight times. 

Succeeding cards in (6F10.4) format until all MPR pairs have been input. 

Columns 

1-5 

11-20 

21-30 

Program 
variable 
or array 

name 

MPR 

FMTIME 

FMRN6 

31-40 FMTIME 
41-50 FMRN6 
51-60 FMTIME 
61-70 FMRNG 

f. Aircraft Profile and Nuclear Effects Parameters 

A set of cards is input for each aircraft type, with the sets in order 

by aircraft-type number. Each set consists of the following: 

(1) Altitudes carJ 

(2) Count card 

(3) Aircraft flight profile data cards 

(4) Control variables card 

(5) Nuclear effects parameters card 

(6) Lethal ra^i i cards 

The formats of these cards are described in the following tables. 

(1) Altitudes Card 

This card indicates the final level-off altitude of the aircraft 

of the given type and the height of burst (HOB) of the SLBMs. Both of these 

altitudes are relative to the ground. Thus, if each base has only one type of 

* 
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aircraft stationed there, different HOBs may be selected for each type aircraft. 

However, this will cause misleading results if a base has more than one type of 

aircraft, since the lethal area computations for one SLBM against two different 

types of aircraft will be based on two different HOBs for the single weapon. 

The format of this card appears in table 10. 

Table 10 

ALTITUDES CAPO FORWJ 

(FORMAT (6F10.4)) 

Program 
variable 

Columns name Description 

1-10 AZ The final level-off altitude of the aircraft in its 
flyout profile, in feet above the ground. 

11-20 HBL The detonation height of SLBMs used in computing 
lethal areas for the aircraft, in feet above the 
ground. 

(2) Count Card 

The count card indicates only the number of cards following it 

which contain the aircraft profile information. Columns 1 through 5 of this 

card should contain this integral number of cards, and the remaining colunns 

may be used for comments. 

(3) Aircraft Flight Profile Data 

The aircraft flight profile data is input in a set of data ca'ds 

which describe the aircraft movement in time and space. The flight profile 

for a given type of aircraft consists of values for distance, time, altitude, 

and the horizontal components of velocity and level-off acceleration (as a 

function of altitude). These values are specified for a nonturning aircraft. 

Distance and time values are measured relative to brake release, 

the point at which the aircraft begins moving on the runway for take-off. The 

values for altitude are measured relative to ground level and must be non- 

decreasing. The level-off altitude may be specified as any altitude less than 

or equal to the maximum (i.e., las ) altitude value of the aircraft flight 

profile. The values for velocity, distance, time, and acceleration of the 

aircraft when it levels off are obtained through interpolation among the 

11 
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altitude values of the profile based on the input level-off altitude. The 

parameters associated with level-off are used in the standard equations of 

motior to -cr'erate the aircraft to its final escape velocity. The final 

escape *   ii; is assumed to be the maximum velocity, expressed as Mach number, 

whi y  :,. >rs in tie input aircraft flight profile data, although it is input 

separately as FMACH in the control variables card to be described next. An 

exception to this rule is made when XATI-0.0 (in the control variables card- 

see next paragraph), in which no acceleration takes place af^er level-off. 

The user is required to input values for altitude which are nondecreasing, and 

these values are automatically adjusted, if necessary, to ensure strict 

monotonicity for purposes of interpolation. The aircraft flight profile 

description should consist of approximately the maximum of 50 cards currently 

permitted by array dimensions in QUANTO. The format and content of each card 

are described in table 1'!. 

Table 11 

AIRCRAFT FLIGHT PROFILE DATA CARD FORMAT 

(FORMAT (3F15.8, 2F10.6)) 

Columns 

Program 
array 
name 

1-15 F 

16-30 G 

31-45 A 

46-55 VEL 

55-65 ACCEL 

Description 

The ground range from the brake release point, in feet, 
indicating the distance traveled in the following time. 

The time from brake release, in seconds, at which 
the aircraft reaches the preceding distance. 

The altitude of the aircraft, in feet above ground 
elevation, at the preceding time. 

The Mach number describing the aircraft's ground 
speed at the time indicated in this card. 

The acceleration, in feet per second per second at 
which the aircraft would accelerate to its final 
escape velocity if it leveled off at a lesser 
velocity at the altitude on this card. 

(4) Control Variables Card 

This card supplies the values of variables which control the 

operation of generating a completed aircraft flight profile for use in the 

12 
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program. The fomriat of this card is described in table 12, and additional 

information concerning the variables is in the following narrative. 

The variables, FALTCM and FMACH, are determined by the input air- 

craft flight profile. The aircraft is assumed to follow the input flight 

profile until the level-off altitude is reached. If XATI>0.0, the aircraft is 

then accelerated to its final escape velocity which is assumed to be the 

maximum Mach number which occurs in the input profile and is specified 

separately as FMACH. The lowest altitude in the input profile data at which 

the aircraft reaches this final escape velocity is specified by FALTCM. If 

the level-off altitude is less than FALTCM, then the velocity upon leveling 

off is less than FMACH. The standard equations of motion are then used to 

accelerate the aircraft to its final escape velocity, if the variable XATI is 

greater than zero. 

The variable XATI specifies the number of points which QUANTO 

generates in accelerating the aircraft to its final escape velocity. If XATI 

is equal to 0.0, then the velocity upon leveling off is used as the final 

escape velocity, and no acceleration takes place. The variable XATI should be 

chosen such that a sufficient number of points of distance and time are 

generated for the acceleration phase to permit reasonably accurate interpola- 

tion. 

The distance associated with the point that the aircraft achieves 

its final escape velocity is usually not great enough for the lethal area 

determination routines to use in computing lethal area of the most distant 

SLBM weapon detonations. The variable TI(I) is used to extend the profile to 

the greatest distance needed. This is the greatest distance from the centroid 

that is necessary to compute lethal area for the placement of the last 

potential weapon arriving on that target. 

The choice of TI(I) and XATI must be made ?n that the complete 

aircraft profile is generated with sufficient spacing in ehe data to accommodate 

four-point Lagrangian (cubic) interpolation. An upper limit of 99 total data 

points in the complete aircraft flight profile is permitted by the present 

array dimensions in QUANTO. Currently used values for TI(I) and XATI are 60 

seconds and 10 points, respectively. 

\ 13 
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Columns 

1-15 

16-30 

31-45 

46-55 

Program 
variable 

name 

FALTCM 

FMACH 

TI(I) 

XATI 

Table 12 

CONTROL VARIABLES CARD FORMAT 

(FORMAT (3F15.8, 2F10.6)) 

Description 

The altitude, in feet above ground elevation, from the 
aircraft flight profile, at which the aircraft first 
reaches its final escape velocity. 

The final escape velocity of the aircraft, expressed 
as Mach number, from the aircraft flight profile. 
The aircraft will not exceed this velocity during 
flush. 

The time interval, in seconds, at which data points 
for distance will be generated after the aircraft 
(of type I) reaches -'ts final escape velocity. 

The numter of equally spaced points in time for which 
distances will be generated to accelerate the aircraft 
from its velocity ut its level-off altitude to its 
final escape velocity. 

(5) Nuclr.ir Effects Parameters Card 

This card contains parameters which indicate the environment in 

which the nuclear detonations take place. These parameters are arguments 

required for the nuclear effects subroutines SABERCM and SNAPTCM. Table 13 

describes the format of this card. 

(6) Lethal Radii Cards 

If the lethal overpressure radius and time of shock arrival and/or 

the lethal thermal radius are already known for the hardnesses of some or all 

aircraft types against some or all missile types for the case in which the 

aircraft has reached its terminal altitude by the time it encounters the lethal 

region, some of the computations of SABERCM and SNAPTCM may be bypassed by 

inputing the necessary values in cards following the nuclear effects parameters 

card. A pair <f cards, the "overpressure card" and the "thermal card," must be 

input for each combination of aircraft type and missile type. These pairs are 

input in ascending order by aircraft type and by missile type within aircraft 

type. These cards must be input even if the values are not known, but the 

cards may be left blank. The card formats are in tables 14 and 15. 

14 
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Table 13 

NUCLEAR EFFECTS PARAMETERS CARD FORMAT 

(FORMAT (6F10.8)) 

Progi-ffl 
* variable 

Columns     name Description 

1-10    HTE      The assumed ground elevation, in feet above sea level, 
of the target air bases from which this aircraft flies. 
This currently must be zero since QUANTO's computations 
of lethal areas are not reaccomplished for each base. 

11-20     BETIND     The "»eta ID," an indicator which the subroutine SNAPTCM 
requires to compute the effect of thermal energy on the 
aircraft by considering the aircraft as a horizontal 
panel (when BETIND=Q.O) or as a panel oriented for 
maximum perpendicular incident thermal energy (when 
BETIND=1.0). QUANTO uses BETIND=1.0, assuming some 
panel of the aircraft is in the worst orientation. 

21-30 RHO The uatdo factor, which is the fraction of incident 
! the   lal energy which reflects off the ground.    For a 

SAC Normal Day, the albedo is 0.3. A worst case 
abnormal day has a higher albedo. 

31-40 VIS The visibility in milts; 10 for a SAC Normal Day. 

41-50 PZ The water vapor in the air, in millimeters; 5 for a 
SAC Normal Day. 

51-60 HSL The altitude in feet above sea level of t\)a. top of the 
haze layer; 10,000 for a SAC Normal Day. 

I Table 14 

OVERPRESSURE CARD FORMAT 

(FORMAT (15, 2F15.R)) 
i 

Program 
variable 

Columns     name Description 

'       1-5     ISABER    An indicator of whether the following two fields of 
this card are to be used. If ISABER=1, the values are 
to be used; otherwise, input ISABER=0 and QUANTO will 
compute the values. 

6-20    H0RF      The lethal overpressure radius, in feet. 

21-35    TSA      The time of shock arrival, in seconds. 

\ 15 
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Columns 

1-5 

Program 
variable 

name 

ISNAPT 

6-20 SZ 

Table 15 

THERMAL CARD FORMAT 

(FORMAT (15, 2F15.8)) 

Description 

An indicator of wheth; * the following field on this 
card is to be used. If ISNAPT=1, the value is to be 
used; otherwise, input ISNAPTO, and QUANTO will 
compute the value. 

The lethal thermal radius, in feet. 

g. Convergence Parameters 

ocveral parameters may be input to control the termination of QUANTO's 

iterative procedure for converging the ^.j's in computing the optimal laydown. 

As described in AFWL-TR-73-242, the procedure terminates (1) when the A.. 

matrix is converged to some tolerance e, (2) when the expected kill does not 

significantly increase for a given number of iterations, or (3) when the number 

of iterations reaches a maximum specified by the user. The convergence param- 

eters are input by the user in the format described in table 16 to indicate the 

final tolerance e, the number of kills used for testing for a "significant 

increase," the interval of iterations over which the kill increase is measured, 

and the maximum number of iterations. Current values of the parameters listed 

in table 16 are 0.01, 20, 100, and 0.0001, in the order of the table. 

h. Initial Allocation 

A missile laydown must be input to QUANTO to start the iterative pro- 

cedure for improving the laydown. The initial allocation of missiles to 

targets is input submarine by submarine. The submarines are in tr_ order of 

the submarine locations, with all submarines at one location pr'ceding the 

first submarine at the next location. One or more cards, in the format (1415), 

are input for each submarine where the numbers on the cards are the uarget 

numbers to which the SLBMs from that submarine (in ascending order by salvo or 

launch time) are allocated. One card per submarine is sufficient if each sub- 

marine has 14 or fewer missiles; oths.'wise, multiple c?.rds per submarine are 

needed with a new card started for each new submarine. 

16 
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Table 16 

CONVERGENCE PARAMETERS FORMAT 

(FORMAT (F10.4, 215, F10.4)) 

Program 
variable 

Columns    name Description 

1-10    CHGKIL    The number of kills used to distinguish between a 
significant kill increase (in ITCUT2 iterations—see 
below) and an insignificant increase. 

11-15     ITCUT1     The maximum number of groups of ITCUT2 iterations (see 
below) which will be accomplished by QUANTO in any lay- 
down optimization procedure before the iteration pro- 
cedure is terminated by QUANTO. 

16-20     ITCUT2     The number of iterations in each grouD, where the 
increase in expected kill resulting from each group of 
iterations is tested against the amount CHGKIL to 
determine if the increase was large enough to warrant 
continuing the iterations through another group. 

21-30    EPSCUT    A tolerance quantity used to test for convergence of 
the A., matrix. QUANTO actually converges the A.. 

matrix to tolerances of es.l, then 0.01, then 0.001, 
etc., until convergence to a tolerance e<1.5 times 
EPSCUT is achieved. 

2. SPECIFICATION OF ARRAY DIMENSIONS 

Since array dimensions as currently set in QUANTO may not be sufficient for 

some types of problems, the arrays which have dimensions of interest to the 

user are listed in table 17 with the problem-dependent dimensions indicated as 

program variable names described in table 13. Only two of these program 

variables, MXTGT and MXWPNS, actually appear in the QUANTO code and must be 

set in the QUANTO main program (in a DATA statement). The others cross- 

reference the two tables and represent constants which may need to be changed 

(in Ihe routines indicated) for problems which require more capacity than the 

constants of table 18 permit. In the execution of QUANTO, the maximum index 

of elements accessed in the arrays is controlled by program variables, so the 

constants specified in the DIMENSION and COMMON statements must be at least as 

large as (but may be larger than) the controlling program variables input 

through (or computed from inputs in) the data deck. Complete descriptions of 

those variables directly input may be found in the description of the input 

deck. 

\ 
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To conserve core, the user may want to reduce the array di tensions to the 
minimum required to run his problems. Furthermore, if only one type of air- j 
craft occurs in his problems, the arrays FLAMB and FLAMBI may be equivalenced ' 
in the main program QUANTO. 

3. SAMPLE QUANTO PUN CONSIDERATIONS • 

The listing of QUANGO in appendix I is the most current one es of the time j 
this report was produced. For convenience, references to the lines of the \ 
program will use the alphanumeric identifiers on the right side of each line. 
Thus, the first line of the program is line QUA 10. This section will present 
the reader with the required considerations for several typical problems. i 

a. Considerations Concerning the Number of Aircraft Types j 
I 

As the program i«; listed in appendix I, up to ?.5 bases, 168 weapon ) 
groups, one type of aircraft, etc. (in accordance with the figures of table 18) 
are permitted in the problem(s) to be run. Note that only one_ aircraft type 
is permitted since the arrays FLAMB and FLAMBI are equivalenced in line OUA 160. 
In view of this fact, core requirements could be reduced (when the problem has 
only one aircraft type) by changing the dimension^ in lines QUA 30, QUA 50, 
QUA 70, and QUA 110 to the following, respectively: 

1 SURV(35,158,1),FLAMBI(35,168,1), 
3 VAL(35,1),PR0D(35,1),VKILL(35,1), 
5 RELVAL(1),BRTIME(1),PSI(1)JCAL(1),PKCIR(1),PKAN(1), 
9 QPTS(30),QAREAL(30,1,4),QRLMX(30,1,4),DELTAC(2,1,1),JFLAC(2,1) 

The user may quickly determine all of the occurrences of dimensions permitting 
two types of aircraft by searching table 17 for all occurrences of the dimen- 

i 
sion MXNTYP. In the QUANTO version in appendix I, MXNTYP has the value 2 
wherever it occurs. Besides the above four lines, MXNTYP also occurs in the 
COMMON'S labeled DISTIME, ACFTS, and NUCLER. Unfortunately, changing the 
dimensions in these labeled COMMON statements requires changing several lines 
since the COMMON statements appear in multiple routines, as listed in table 17. 
The user will probably want to weigh the inconveniences of changing QUANTO 
program statements against the core savings to be gained. For instance, the 
just described changes of lines QUA 30, QUA 50, QUA 70, and QUA 110 account 
for core savings of 11760, 105, 6, and 247 l^ations, respectively. The dimen- 
sions which appear in the QUANTO version in ap^ ndix I are intended to be 
adequate for most problems. If all these dimens, )ns are adequate for the user's 

18 
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problems, but the problem has two types of aircraft, the user need only delete 

the EQUIVALENCE statement (line QUA 160) for QUANTO to run the problem. 

b. Changing the Numbers of Targets and/or Weapon Groups 

By studying the first 16 lines of the QUANTO listing in appendix I, the 

user may determine that core requirements are most critically dependent on the 

numbers of targets, weapon groups, and types of aircraft. In particular, 

changes in lines QUA 20, QUA 30, QUA 150, and QUA 160 will usually bring the 

greatest payoff in core savings when the problems to be run have fewer than 35 

targets, 168 weapon groups, and/or two types of aircraft. The considerations 

concerning the numbers of types of aircraft have already been discussed in 

paragraph a above. 

When the problem has fewer than 35 targets, core savings will result 

from substituting the number of targets for 35 wherever 35 occurs in lines 

QUA 20, QUA 30, and QUA 150. In addition, if more than one t>pe of aircraft 

is used, then the dimensions of the arrays VAL, PROD, and VKILL in line QUA 50 

must be made consistent with the dimension changes in lines QUA 20, QUA 30, 

and QUA 150. Of course, the dimension MXTGT occurs elsewhere, as may be seen 

in table 17, but relatively small core savings result from changes elsewhere. 

* Likewise, the number of weapon groups (which is the sum of salvos from 

separately input submarine locations) may be reduced from 168 by changes in 

lines QUA 20, QUA 30, and QUA 150. These are all the lines in which the 

dimension MXWPNS (of table 18) occurs. 
I 

Changes in the dimensions must be consistent with other changes in the 
h 

input deck. Dimensions must be at least as large as required by the input, or 

results will be unpredictable. A change in the number of targets will be 

reflected in the initial data card and the beddown data. A change in the 

number of weapon groups will be reflected iii the initial data card, the number 

of submarine positions or salvos from those positions, and the initial alloca- 

tion of SLBMs. 

c. Output Options 

The variable I0UT input in the initial data card indicates when an 

expanded output, sometimes useful for debugging, is desired. This output 

should never be requested for production runs and is only occasionally useful 

to the programmer analyzing program operations. Consequently, I0UT=1 should 

19 
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always be input for production runs. Even then, voluminous output will be 

produced if beddown optimization is requested (i.e., IV0PT=2), and considerable 

output is produced by many other types of problems. Therefore, microfilm 

output is recommended until the volume of output is well known. 

d. Distance to Centroid Computations 

A side computation is required before the distances to the centroids 

may be estimated and input to QUANTO. The centroids of the areas of dispersinq 

aircraft are dependent on the flyout profile and the geometry of turning. A 

rough approximation of the centroid location, for aircraft departing a single 

runway, may be obtained by computing (1) the location of an aircraft which 

turns 180 degrees following take-off at the time at which the aircraft reaches 

its terminal velocity, and (2) the location of that same aircraft after the 

same period of time, assuming it had not turned. The midpoint of these two 

locations would then be the approximat2 location of the centroid. A program 

is under development which will compute the centroid location giving equal 

weight to each possible aircraft location for turns of from 0 to 180 degrees 

in either direction. As the user might guess, considerable information about 

the flight characteristics of the aircraft is necessary for this computation. 

If multiple types of aircraft are used, the user must select one type as the 

one determining the centroid location. 

20 
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Table 17 

ARRAYS OF QUANTO WITH PROBLEM-DEPENDENT DIMENSIONS 

Array name 
and 

dimensions 

A. Arrays not in COMMON 

1. ALOC (MXTGT, HXWPNS) 

2. FLAMB (MXTGT, 
HXWPNS) 

3. SURV (MXTGT, MXWPNS, 
MXNTYP) 

4. FLAMBI (MXTGT, 
MXWPNS, MXNTYP) 

5. TGTLAT (MXTGT) 

6. TGTLNG (MXTGT) 

7. DTCENT (MXTGT) 

8. NRWAYS (MXTGT) 

9 

10. 

11. 

NWALOC (MXTGT) 

VAL (MXTGT, MXNTYP) 

PROD (MXTGT, MXNTYP) 

12. VKILL (MXTGT, 
MXNTYP) 

13.  ISEQ (MXTGT, MXAC) 

Array contents 
(and routines which have constant dimensions for 

array in COMMON or DIMENSION statements) 

The n. • allocation matrix (in routine OUANTO). 
' J 

The A., matrix, whose definition depends on the 
* J 

number of aircraft types (in QUANTO). 

The S-. survivability matrix for all aircraft 

types (in OUANTO). 

The A-. matrices for all aircraft types (in 

QUANTO). 

The latitudes of the targets (in QUANTO). 

The longitudes of the targets (in QUANTO). 

The distances to the centroids of the areas of 
dispersed aircraft leaving the tarqets (in 
QUANTO). 

The number of runways at each target (in OUANTO), 

The number of weapons allocated to each tarqet 
(in QUAN10). 

The value of the aircraft of each type on each 
targe4" (in QUANTO). 

The survivability products 

NWPNS WPNS /  n..\ 

D  Sij  ) 
j-1 V   i 

for each target and each type aircraft (in 
QUANTO). 

The value of the aircraft of each type killed 
for each target (in QUANTO). 

The take-off sequence on each base, as indicated 
by an ordered list of aircraft type numbers (in 
QUANTO). 
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Array name 
and 

dimensions 

14. BRT (MXAC) 

15. RELVAL (MXNTYP) 

16. BRTIME (MXNTYP) 

17. PS I (MXNTYP) 

18. ICAL (MXNTYP) 

19. PKCIR (MXNTYP) 

'sAN (MXNTYP) 

21. SUBLAT (MXSUB) 

22. SUBLNG (MXSUB) 

23. ISUBS (MXSUB) 

24. NMPS (MXSUB) 

25. MTYPE (MXSUB) 

26. ITGTNO (MXM) 

Table 17 (cont'd) 

Array contents 
(and routines whic'i have constant dimensic ,s for 

array in COMMON or DIMENSION statements) 

A working area used to compute the brake release 
times for each aircraft on a base (in QUANTO). 

The point value assigned to a single aircraft of 
each type (in QUANTO). 

The brake release times for each type aircraft, 
if that type takes off first from any base (in 
QUANTO). 

The hardness of each aircraft type to overpressure; 
used to distinguish between kill and nonkill (in 
QUANTO). 

The hardness of each aircraft type to incident 
thermal energy; used to distinguish between kill 
and nonkill (in QUANTO). 

A working area used to store the computed P. for 

each aircraft type when the aircraft ars assumed 
to be uniformly distributed within a circle (in 
QUANTO). 

A working area used to store the computed P. for 

each aircraft type when the aircraft are assumed 
to be uniformly distributed within an annul us (in 
QUANTO). 

The latitudes of the submarine locations (in 
QUANTO). 

The longitudes of the submarine locations (in 
QUANTO). 

The number of submarines at each submarine loca- 
tion (in QUANTO). 

The number of missiles on each submarine at each 
submarine location (in QUANTO). 

The type of missile on each submarine at each 
submarine location (in QUANTO). 

A working area useü to store the target numbers 
to which the missiles from a single submarine 
are initially allocated (in QUANTO). 

i 
I 
i 

t 
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Array name 
and 

dimensions 

27. DELTM (MXMTYP) 

28. RELML (MXMTYP) 

29. RELMF (MXMTYP) 

30. RELMWH (MXMTYP) 

31. RNGMAX (MXMTYP) 

32. RNGMIN (MXMTYP) 

33. YIELD (MXMTYP) 

34. FMTIME (MXTRAJ, 
MXMTYP) 

35. FMRNG (MXTRAJ, 
MXMTYP) 

36. MPROF (MXMTYP) 

37. QAREAL (30, MXNTYP, 
MXMTYP) 

38. QRLMX (30, MXNTYP, 
MXMTYP) 

39. DELTAC (MXRWAY, 
MXNTYP, MXNTYP) 

40. JFLAC (2, MXNTYP) 

41. ALHOLD (MXTGT) 

Table 17 (cont'd) 

Array contents 
(and routines which have constant dimensions for 

array in COMMON or DIMENSION statements) 

The launch interval of each missile type (in 
QUANTO). 

The launch reliability of ea:h missile type (in 
QUANTO). 

The in-flight reliability of each missile type 
(in QUANTO). 

The warhead reliability of each missile type (in 
QUANTO). 

The maximum range of each missile type (in QUANTO). 

The minimum range of each missile type (in QUANTO). 

The yield of each missile type (in QUANTO). 

The times that are input in describing the trajec- 
tories of each type missile (in OUANTO). 

The ground ranges that are input in describing 
the trajectories of each type missile (in OUANTO). 

The number of time/distance pairs describing the 
trajectories of each missile type (in QUANTO). 

A table of lethal areas for 30 distances of the 
detonation from the centroid for each aircraft 
and missile combination (in QUANTO). 

A table of distances from detonation point, 
describing the farthest reach of the lethal area 
in a direction away from the centroid, for 30 
distances of the detonation from the centroid for 
each aircraft and missile combination (in QUANTO). 

The take-off intervals between each pair of air- 
craft types from bases with each possible number 
of runwavs (in QUANTO). 

A working area used to store pointers to the 
first and last aircraft (of each type) departing 
a base (in QUANTO). 

A working area used to integerize the weapon lay- 
down (in ALINT). 

\ 
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Array name 
and 

dimensions 

42. VHOLD (MXTGT) 

43. SUMAC (5) 

44. SUMACK (5) 

45. LOHOLD (16) 
MXHOLD (16) 
LOTEMP (16) 
MXTEMP (16) 
LOH (16) 
MXH (16) 

Table 17 (cont'd) 

Array contents 
(and routines which have constant dimensions for 

array in COMMON or DIMENSION statements) 

A working area used to integerize the beddown (in 
VINT). 

A working area used to compute the number of air- 
craft of each type on a single target for up to 
5 aircraft types (in TGTKIL). 

A working area used to compute the number of air- 
craft killed of each type on a single target for 
up to 5 aircraft types (in TGTKIL). 

Working areas used in relocating submarines and 
assigning their SLBMs to new targets, for up to 
16 missiles on a submarine (in SUBADJ). 

In COMMON named DISTIME (arrays appear in routines QUANTO, PROCESS, DETAREA, 
BAKUP, TIMERAD, DATAGEN, and TIMEGEN with constant 
dimensions) 

1. FOTIME (MXPROF, 
MXNTYP) (also 
called S) 

2. FORNG (MXPROF, 
MXNTYP) (also 
called D) 

3. NPROF (MXNTYP) 
(also called 
NUMDATA) 

4. CV (MXNTYP) 

5. TI (MXNTYP) 

The times that are input and/or generated in 
describing the flight profile of each type air- 
craft. 

The ground ranges that are input and/or generated 
in describing the flight profile of each type air- 
craft. 

The number of points of time and distance input 
and/or generated for the flight profile of each 
type aircraft. 

The final velocity reached by each aircraft type. 

The time interval used in generating profile 
points for each aircraft type. 

C. In COMMON named ACFTS (arrays appear in routines PROCESS and DETAREA with 
constant dimensions) 

1. A (MXPIN, MXNTYP) 

2. F (MXPIN, MXNTYP) 

3. G (MXPIN, MXNTYP) 

The altitude values input for each aircraft 
profile. 

The ground range values input for each aircraft 
profile. 

The time values input for each aircraft profile. 

24 
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Array name 
and 

dimensions 

4. VS (MXPIN, MXNTYP) 

5. VEL (MXPIN, MXNTYP) 

6. ACCEL (MXPIN, MXNTYP) 

7. NDATÄ (MXNTYP) 

D. In COMMON named NUCLER 

1. FLRP (MXNTYP, MXMTYP) 

2. FTSA (MXNTYP, MXMTYP) 

3. FLRT (MXNTYP, MXMTYP) 

4. BURST (MXNTYP) 

5. DISMIN (MXNTYP) 

6. VPSI (MXNTYP) 

7. VCAL (MXNTYP) 

8. VYIELD (MXMTYP) 

Table 17 (cont'd) 

Array consents 
(and routines which have constant dimensions for 
 array in COMMON or DIMEf.SK N statements) 

The velocities of sound for altitude values input 
for each aircraft profile. 

The velocities input for each aircraft profile. 

The level-off accelerations input for each air- 
craft profile. 

The number of input ',ets describing each aircraft 
profile. 

(arrays appear in routines PROCESS and DETAREA with 
constant dimensions'/ 

The computed let.ial radii for overpressure for 
each missile tyje against each aircraft type. 

The computed times of overpressure shock arrival 
for each missile type against each aircraft type. 

The computed lethal thermal radii for each missile 
type against each aircraft type. 

The heights of burst for each type aircraft. 

The computed horizontal ground distances traveled 
by each type aircraft before it reaches its 
terminal altitude. 

The overpressure hardness of each type aircraft. 

The thermal hardness of each type aircraft. 

The yield of each type .nissile. 

\ 

\ 

.i 
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Variable 
dimension 

MXTGT 

MXWPNS 

MXNTYP 

MXAC 

MXRWAV 

MXSUB 

MXM 

MXMTYP 

MXTRAJ 

MXPROF 

MXPIN 

Table 18 

PROBLEM-DEPENDENT DIMENSIONS IN QUANTO 

Descri pti on 

The maximum number of targets. 

The maximum number of weapon groups. A weapon group 
includes all potential missiles of the same type 
launched from the same point at the same time. The 
total number of weapon groups in a given problem may 
be computed easily by summing the numbers of missiles 
per submarine (NMPS of table 7) over all separately 
input potential submarine locations. 

The maximum number of types of aircraft. 

The maximum number of "rcraft on any base. 

The maximum number of runways at a base. 

The maximum number of submarine locations. 

The maximum number of missile., on a single submarine. 

The maximum number of missile types. 

The maximum number of time/distance pairs input in 
describing missile trajectories. 

The maximum number of time/distance pairs input 
and/or generated in describing aircraft flyout 
profiles. 

The maximum numbe' of input sets describing an 
aircraft profile. 

Current 
OUANTO 

dimension 

35 

168 

2* 

34 

2 

28 

16 

4 

15 

99 

50 

♦Although two types of aircraft are permitted by the dimension statements in 
QUANTO, the "EQUIVALENCE (FLAMB, FLAMBI)" statement in QUANTO must be removed 
before running a problem having two types of aircraft. 
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SECTION III 

TIPS ON THE UTILIZATION OF QUANTO 

This section describes the flow of information to and from the program 

QUANTO and presents the user with the job control language (in SCOPE Version 

3.2) required to execute QUANTO on the CDC 6600 computer system at the Air 

Force Weapons Laboratory (AFWL), Kirtland AFB, New Mexico. No attempt is made 

to describe the job control language functions in detail, but the reader who 

is familiar with some computer operating system should be able to generate 

similar operations by referring to his own job control language manuals and 

the discussion and examples presented here. 

1. INFORMATION FLOW 

The tem QUANTO has been used to refer to the aggregation of all routines 

required to make optimization runs. The user deals with the program (making 

modifications, changing dimensions, etc.) in its source code form (i.e., the 

FORTRAN statements). This source code must be converted into machine-usable 

instructions called object code. If many sets of data are to be run independ- 

ently, so that no run is dependent on the successful completion of a previous 

run, the source code should be compiled once into the object code, which is 

called QUANTOC, and recompilation avoided for consecutive runs. In figure 1 

the information flow to and from this object code is shown. 

NORMAL INPUT TAPE5 

QUANTOC 

TAPE6 NORMAL OUTPUT 

RESTARTABLE INPUT 
(if applicable) 

TAPE7 TAPE8 RESTARTABLE OUTPUT 
(if generated) 

Figure 1. General Flow of Information 
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The identifiers TAPE5, TAPE6, TAPE7, and TAPES shown in figure 1 refer to 
input/output (I/O) devices which may be referenced by I/O unit numbers in the 
FORTRAN READ and WRITE statements in QUANTO. These four identifiers are listed 
in the first statement of QUANTO, the program header card, shown here: 

PROGRAM QUANT0(INPUT,0UTPUT,TAPE7,TAPE8,TAPE5=INPUT,TAPE6=0UTPUT) , 

The "normal input' (figure 1) is data cards or "card images" from a data 
file. This card input is read from the TAPES input device. The amount of 
input required from this device depends on the MODE option to be used, as 
described in table 2. 

"Normal output" (figure 1) is that produced by QUANTO during the processing 

of a job and is continually transmitted to an output buffer (disk storage), 
identified as TAPE6. This output is subsequently disposed to a printer or a 
microfilm output device. 

"Restartable output" (figure 1) may be generated by certain jobs to permit 
a subsequent ;ub to continue processing using the results of the first job as 
inp„t. As described ir table 2, all information necessary for the continuation 
of processing may be requested after the initial computations (survivabilities 
and expected kill) by inputing M0DE=1 or may be obtained only on the condition 
that a job is within 30 seconds of its time limit (when M0DE=2 or 3). The t 
latter option prohibits jobs from terminating at the time limit without saving 

-i 

the results of the last computation cycle in a convenient form. The restartable 
output is transmitted to the output de/ice indicated as TAPE8 and ultimately 
is saved on a physical magnetic tape. Jobs which create a restart tape may be 
continued by reading the created restart tape as input with a M0DE=2 job. The 
restartable input (figure 1) is read from the magnetic tape input device 
identified as TAPE7. 

The creation of restartable I/O has several purposes: (1) it prevents jobs 
from terminating at the time limit, due to an insufficient user time estimate, 
without saving the results of its computations; (2) it eliminates the necessity 
to reinitiate the problem with an increased time limit; and (3) it allows the 
user to analyze intermediate results to assure himself that the job is progress- 
ing properly before he risks a greater expenditure of computer time. 

28 
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2. JOB CONTROL VARIATIONS 

Job control language provides a means to exercise control over the manner 

in which a particular job is processed by a computer system. Information 

sources are directly (or indirectly by default) specified through control cards. 

The following examples offer various schemes for using the QUANTO program on 

the AFWL computer system. Bracketed upper-case Latin letters are used in line 

with the control cards to indicate information in punched cards, e.g., the deck 

containing the QUANTO source code. Each example is followed by a brief 

description of the overall process. 

a. Example I 

J0BID.P2, T1000.CM240000. 
TASK(MILLER,00000000-0XX,0R6ANIZATI0N,TELEPH0NE) 
REQUEST TAPE7. XX000 RING OUT 
REWIND(TAPE7) 
REQUEST TAPE8. XX001 RING IN 
REWIND(TAPE8) 
RUN(A,,,INPUT,OUTPUT,QUANTOC,377777) 
PRESET. 
QUANT0C(LC*377777,INPUT .OUTPUT .TAPE7JAPE8) 
REWIND(TAPE7) 
RETURN(TAPE7) 
REWIND(TAPE8) 
RETURN(TAPES) 
EXIT. 
DMP(240000) 
7/8/9 
[QUANTO SOURCE CODE PUNCHED CA^D DECK] 
7/8/9 
[DATA PUNCHED CARD DECK] 
6/7/8/9 

Example I illustrates job control language which runs QUANTO in batch 

processing on the AFWL computer system. In the job card a core requirement of 

240,000 (octal) words and a time limit of 1000 (octal) seconds are specified. 

These limits will be sufficient for most individual problems run by QUANTO. In 

particular, the core is sufficient for the array sizes indicated in table 18. 

As each tape request card is processed, a flashing message appears on the 

computer operator's console. The operator then mounts the tapes identified by 

XX000 and XX001. This example assumes the presence of restartable input 

(TAPE7) and the possibility of generating restartable output (TAPE8) which is 

to be saved. If either of these conditions is absent, all references to the 

corresponding tape should be removed from the job control language. 
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The RUN card requests compilation of the QUANTO source code into the 

object code file called QUANTOC. The LC=377777 in the line requesting execution 

of the QUANTOC code removes the line count limit on output. This is frequently 

required since QUANTO currently generates considerable output for many types of 

problems and values of the input parameters. A compiled listing of the program 

statements and the program would appear on paper using the job control language 

cf example I. The DMP card requests a dump of the entire core segment if an 

abnormal termination of the job occurs. The notations "7/8/9" and "6/7/8/9" 

indicate cards having multiple numeric punches in column one which translate 

to "end of record" and "end of file," respectively, on magnetic tape. 

A major problem with the previous example is that it ties up two tape- 

drive units for the duration of the program run. Example II affords a means of 

transferring information to and from QUANTO via disk storage, again assuming 

that both tapes (TAPE7, TAPE8) are necessary and contain information. 

b. Example II 

JOBID,P2,T1000,CM60000. 
TASK(NAME,00000000-0XX,0RGANIZATI0N,TELEPH0NE) 
RFL(10000) REDUCE TO 1 OK FOR TAPE HANDLING 
REQUEST TAPE7. XX000 RING OUT 
REWIND(TAPE7) 
C0PY(TAPE7,DISK7) 
REWIND(TAPE7) 
RETURN(TAPE7) 
RFL(100000) FOR COMPILE 
RUN A,,,INPUT.OUTPUT.QUANTOC,377777) 
RFL(240000) FOR LOAD 
PRESET. 
REWIND(DISK7) 
QUANT0C(LC=377777,INPUT,FILMPR.DISK7.DISK8) 
RFL(10000) 
REQUEST TAPE8. XX000 RING IN 
REWIND(TAPE8) 
REWIND(DISK8) 
C0PY(DISK8,TAPE8) 
REWIND(TAPE8) 
RETURN(TAPE8) 
EXIT. 
DMP(240000) 
7/8/9 
[QUANTO SOURCE CODE PUNCHED CARD DECK] 
7/8/9 
[DATA PUNCHED CARD DECK] 
6/7/8/9 
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Note that the job card requests 60,000 (octal) words of core memory to 
conform with the AFWL priority system but that the needed core is adjusted 
throughout the job control language by RFL cards. The output from the execution 
of QUANTOC is placed on microfilm due to the FILMPR entry on the OUANTOC execute 
card. 

A major drawback of the first two examples is the punched card handling, 
since the QUANTO source deck contains approximately 4500 cards. A method for 
handling large jobs is available under the AFWL computer system and is shown in 
the next example. 

c. Example III 

JOBID,P2,T1000,CM60COO. 
TASK(NAME,00000000-OXX,0RG,TEL) 
RFL(10000) REDUCE TO 10K FOR TAPE HANDLING 
REQUEST TAPE7. XX000 RING OUT 
REWIND(TAPE7) 

I C0PY(TAPE7,DISK7) 
REWIND(TAPE7) 
RETURN(TAPE7) 
COMMON(SABCEM) 
RFL(40000) FOR UPDATE 
UPDATE(Q,P=SABCEM,D,L=A1) 
RETURN(SABCEM) 
RFL(100000) FOR COMPILE 
RUN(A,,,COMPILE,OUTPUT,QUANTOC,377777) 
RFL(240000) FOR LOAD 
PRESET. 
REWIND(DISK7) 

| QUANT0C(LC=377777,INPUT,FILMPR,DISK7.DISK8) 
RFL(10000) 

/ REQUEST TAPE8. XX001 RING IN 
i REWIND(TAPE8) 

REWIND(DISK8) 
C0PY(DISK8,TAPE8) 
REWIND(TAPE8) 
RETURN(TAPES) 

| 7/8/9 
♦COMPILE QUANTOT 
7/8/9 
[DATA PUNCHED CARD DECK] 
6/7/8/9 

♦ 

For this example, the QUANTO source code is assumed to be previously 
built as an update file called QUANTOT and placed in the COMMON file, SABCEM. 

\ 
The AFWL update system could create temporary changes to the OUANTOT file if 

f 
these changes appeared after the *C0MPILE QUANTOT card; for instance, array 

\ sizes could be changed by replacing the appropriate DIMENSION statements. Such 

\ 
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changes, if any, are made when the UPDATE card is encountered in the job control 

language. The resultant updated program, in source code form, is placed in a 

file named COMPILE by the UPDATE step. Thus, COMPILE appears in the RUN card 

instead of the usual INPUT. 

For production purposes the object code QUANTOC could be saved on disk 

as shown in example IV. Then multiple executions of QUANTOC could be requested 

for multiple sets of data without requiring multiple compilations of the source 

code. 

d. Example IV 

J0BID,P5,T177,CM40000. 
TASK(NAME,00000000-0XX,0R6ANIZATI0N,TEL£PH0NE) 
COMMON(SABCEM) 
UPDATE(Q,P«SABCEM.L=A1,D) 
RETURN(SABCEM) 
RUN(A,,,COMPILE,OUTPUT,QUANTOC,377777) 
COMMON(QUANTOC) 
RETURN(QUANTOC) 
7/8/9 
♦COMPILE QUANTOT 
7/8/9 
6/7/8/9 

Obviously many variations of job control language are possible, but 

the preceding examples should suffice to demonstrate the basic means of running 

QUANTO. 

f 
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SECTION IV 

SUMMARY 

This report has described the input format, array dimensions, and job 

control language of concern to the user of the program QUANTO. It should be 

expected that occasional problems with the program will occur as the user 

attemps runs with new combinations of parameter values. Such difficulties 

should be brought to the attention of the authors, who will advise and instruct 

the user of QUANTO, or the Air Force Weapons Laboratory. As QUANTO is used, 

modifications and improvements are inevitable. The most current version of 

QUANTO and the documentation may be obtained from the Air Force Weapons 

Laboratory. 

The mathematical model used by QUANTO would be appropriate for applications 

other than SLBM attacks on flushing aircraft, with slight modifications. For 

instance, if the survivability of any target from any weapon can be quantified, 

a weapon allocation may be obtained from the optimization model. A complete 

description of the mathematical model and its assumptions may be found in AFWL 

Technical Report AFWL-TR-73-242. 
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APPENDIX I 

CURRENT LISTING OF QUANTO SOURCE CODE 

PROGRAM  QUANTO(INPUT,0U~?UT,TAP£7,T;Pc6,TAPES=INPUT,TAPE6=0UTPUT)   QUA     lu 
DI1ENSIOK  ALOC(35,168),   FLAMB(33,lf-8), QUA     2C 

1 SURV(35,168,2),   FLAMBI.35,168,2), QUA     38 
2 TGTLATC35),TGTLNG(35).,DTCENT(35),NRHAYS{3&),NHAi.QC(35), QUA     tQ 
3 VAL(35,2)<PROD(35,2S,VKILL(35,2> , QUA 50 
<»   ISEQ(35,3<t>,BRT(3H), QUA     ftii 
5 RELVAL(2),BRTIME(2),PSI(2),ICAL(2),PKCIR(2),PKAN(2), QUA     70 
6 SUBLAT(28),SUBLNG(28),ISU8S(28),NMPS(28)3MTYPt{28),ITGTNO(lo), QUA     Öd 
7 DELTMI<»>,RELMLU),R£LMF(t,l »RELNWHU) »RNGHAX U) ,RNGMIN(<») , QUA 9u 
6 YIEL0U>,FMTiht(i5,«»>,FMRNG(l5,v) .NPROFU), QUA iuü 
9  QPTS(30),QAREAL{30,2,V»9Q.RLMXl3)s2,<*),OcLTAC(2,2t2),JFLAC(2,2> QUA   110 

COMMON  /OISTIHE/  FOTIME(99.2),FQRNG(99»2»,NPROF(2),CV(2),TI12J »JTYQUA   12Ü 
1PE,NTYPES,MISTYP,MTYPES,RLMAX QUA  lib 

OATA   RDPOEG,V£RYHI,PI/.0l7453292S,l.J£+3Gü,3.1<a592i»5/ QUA  1<*Ü 
DATA   MXTGT.MXMPNS/35,168/ QUA   130 
EQUIVALENCE   (FLAHB.FLAHBI) QUA   16U 
IOUTsl   SUPPRESSES   INTERMtOIATE   MULTIPLIER  AMD  ALLOCATION  OUTPUT. QUA   17ü 
OTHERWISE  SET   IOUT=2.                                                                                                  __. QUA  löu 
IF   ISOFT=l,   SUB LOCATIONS   MILL   NOT   8£  OPTIMIZED  AMONG   INPuf   SUB QUA  190 
LOCATIONS. QUA  2üc 
IF  ISOPT=2,   SUB  LOCATIONS   HILL   3£  OPTIMIZcD. QUA  210 
IF   IVOPT   -   1,   BEOOOHN  MILL   NOT   B£   OPTIMIZED. QUA   22u 
IF IVOPT - 2, BEDOOMN MILL BE OPTIMIZED. QUA 23v. 
READ  990,   NTGTS,NSUBS,NTYPES,MXRHAY,NTVP£S,IOUT,lSQPT,IVOPT *NCASt+QU*  2<*C 

1MODE QUA  23U 
IF   (ENOFILE  5)   800,20 QUA  260 

|                         20          CALL   DATE   (IOATE) QUA  27u 
CALL  CLOCK   (ITIME) QUA  28Ü 
CALL   PAGE   (G) QUA  296 

1                                     PRINT  900,   NCASE,MODE,IOATE,ITIMi                                                                  . QUA   300 
PRINT   910,   NTGTS,NSUBS,NTYP£S,MTYPES QUA   3lto 
CALL   PAGE   (2) QUA  32b 
IF (MODE.NE.2) GO TO 3C QUA 33U 
READ   (7)   NHPNS,NCOL,ITER,ITCUTl,ITCUT2,MOVtS,MOVEV,MOVtST,EPS,cPSCQUA   Ski 

1UT,OBHOLO,OELOBJ;SU8QBJ,CHG<IL QUA  35u 
READ   <7)    (((SURV(I,J,K),I=l,NTGT3),J=i,NHPNS),K=l,NTYPtS) QUA   36k 
READ (7) UALOC(I,J)U=1»NTGTS),J=i,NWPNS> QUA 376 
READ   (7)    UVAL(I,J),I = 1,NTGTS),J=1,NTYPES),(RtLVAL(I),I=l,NTYPtS),QUA   380 

1(ISUBS(I),NMPS(I>,MTYPE(I>,I*1,NSUBS) QUA  39k 
PRINT   923 QUA   «tub 
CALL  PAGE   (1) QUA  Hlu 
GO TO  610 QUA  <*20 

30 DO 50 I = 1,NTGTS QUA <*3b 
READ  930,   (TGTLAT(I),TGTLNG(I),OTC£N7(I),NRMAYS(I),(VAL(I,JTYPt),JQUA  ***u 

lTY'E^l,.    YPES)) QUA   <i3fl 
NAC=0 QUA  *»bfl 
DO  W0   JTYP£=l,NTYPtS QUA  <*7u 

(♦0          NAC=NAC*VAL(I,JTYPE) + .C1 QUA  <»8Q 
5}          READ   9<»0,   (ISEQ(I,IAC),IAC«1,NAC) QUA  <»9ü 

READ   950,    (R£LVAL(UTYP£),BRTIM£(jTYP£),PSI(JTYP£),ICAL(JTYPc),J)TYPQUA  300 
1E=1,NTYPES)                                                                                                                      i QUA  S1Ü 

i 
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c 
c 
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63 

73 

83 

L 

90 
133 

113 

123 

C 
C 

REAU   963«   d<OELTACdRW,JTYPE,KTYPE),KTYPfc.= l,NTYPES) ,JV YPe = i.NTYPc.QUA  b2y 
1S),IRW=1,MXRWAY) QUA  ?3j 

PRINT   973 QUA  &<»3 
CALL   PAGE   13) QUA  Sou 
03   73   I-ltNTGTS QUA   56w 
NAS = 0 QUA  57y 
DO  60   JTfPt=l,NTYPES QUA   s6Q 
NAC=NAC*tfAld,JTYP£) + .Cl QJA&3w 
FNAC=NAC QUA  6c I 
NLINES=(FNAC-l.)/3&. QUA   61 ü 
CALL   PAGE   (-MAX0 (2.NTYPESI-NLINt>-2> QUA  t>2Q 
PRINT   S80,   I.TGTLATa),TGTLNGd),NRHAYSd>»UTCtNTd),(jTYPL..»'ALd.QUA  63u 

1JTYPE),JTYP£=1,NTYPES> QUA6*>. 
PRINT   990«   (ISEQ(I«IAC)*IAC-1.NAC) QUA   t>5i 
CALL   PAGE   (-NTYP£S-3» QUA  ooO 
PRINT   130B,   IJTYPE.RELVAL<JTY      ) ,3RTIMfc< JTY't» ,PSIUTYP£) ,ICAL (JTYQUA  b7* 

1PE).JTYPE-l.NTYPES) QUA68g 
CALL  PAGE   C-MXRHAY*NTYPES» tS-31 QUA  69« 
PRINT   1010t    (UIRH.JTYPE.i    .rt.OILTACdRW.jTYPt.KTYPcl,KTYPt=l,NTYQUA  700 

lPES)«JTYPE=l.NTYPES),IRH=i,HXRMAY) QUA 7lc 
NWPNS=0 QUA  72C 
NCOL=ö QUA   73. 
00  60   I=1.NSUBS QUA   7H0 
READ   1020«   SUBLATd),SUBLNGd>.ISUBSd),NMPSd>,MTVPEdJ QUA   75« 
NWf»NS=NHPNS*NMPSd> QUA  76« 
IF   (ISUBS(I).N£.0>   NCOL=NCOL+NHPS(II QUA   770 
CALL  PAGE   (-NSUBS-2) QUA  78L 
PRINT   1030«   <I,SUBLAT»I),SUBLNG(I>.ISUBSd) .NMPSd > ,MT YP£d>,I=1,NQUA   74b 

1SUBS) QUA  6uü 
CALL   PAGE   (-HTYPtS»2) QUA  610 
00   100   J=1,MTYPES QUA  62li 
NSUBT=3 QUA  83b 
03  93   I = i,NSUBS QUA   8*u 
IF   (HTYPE(I).EQ.J)   NSUBT=NSUBT*ISUBSd) QUA  8s0 
PRINT   13<»Q«   J.NSUBT QUA  86i 
00   110   I=1«MTYF£S QUA  87u 
READ   963.   DELTM(I) ,RELML< I) «RtLHFd» .RELHMHd) .RNGMINd) «RNbMAX (I »QUA   8»u 

l.YIELOd» QUA  690 
READ   1053,   HPR,(FHTIME(J«I)«FHRNG(J«I)«J«1«HPR» QUA  9a« 
MPROF(I)=MPR QUA  91J 
CALL  PAGE   «-MTYPES-3) QUA 9<i« 
PRINT   1060«    (JTYPE.OELTH(JTYPt)«*£LHL(JTYPE>,RtLMF(JTYP£),RELMWH(JQUA  930 

lTYPE).RNGMIN(JTYPE),RNGMAX(JTYPc>»YI£LÜ<JTYPE»,jTYP£-l,HTY:>tSI QUA 9<«o 
00  120   JTYPE=1,MTYPES QUA  95u 
MPR=HPROF<JTYPE> QUA 96Ü 
CALL   PAGE   «-MPR-2» QUA  97fl 
PRINT   1370.   JTYPE. CFMTIME d.jTVPE» .FtfRNGd,JTYPE) ,1=1, MPR) QUA  98« 
CALL  PROCESS   (PSI«ICAL«YIELO,NCASE,MOOE> QUA  99b 
IF   (MOOE.EQ.Q)   GO   TO   1C QUAlwu« 

QUA1010 
I QUAlw2w 
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130 

1<*0 
C 

ISO 

163 

170 

iao 

190 
c 

200 

210 
C 

220 

COMMUTE   SURVIVABILITIES. Q.UA1U3J 
CONVERT  LOCATION   DEGREES   TO  RAOIANS. QUAlb<*u 
OO   130   I=1,NTGTS QUA10?d 
TGTLAT(I>=TGTLAT(I>*ROPOEG UUAlLou 
iGTL<JG(I)=TGTLNG(IJ»ROPGE& QUAlo7u 
OO  140   I=1,NSUBS -        QUAlbSb 
SUBLAT{I!=SUBLATt;i)»ROPOtG QUAii.9u 
SUBLNG(I)»SUBLNG(I)»ROPDEG QUAllub 
SET-UP  FOR  BUILDING  TABLES  OF   LETHAL AREAS.                                                        ÜJAlllu 
OO 150   IQ*1,30 UüA112u 
IF   (IO.LE.ll)   QPTS<IQ)=IQ-1. QUA113L 
IF   (IQ.GT.1U   QPTS(IQ>MIQ-9.)»5. ___      QUÄll<*u 
OT30LD=-l. tWAli3u 
DO 530   I=ltNTGTS QUA116Ü 
C?KTIM=VERVHI _        QUAU7u 
OTCNEMsOTCENT(I) QUAllaG 
IF   (OTINcH.EQ.OTCOLO)   GO   TO  ISO QUAU9C 
OTCOLO=DTCN£W .        QJA12uü 
GENERATE   TABLE  OF   LETHAL  AREAS  FO*  NEU DISTANCE  TO  CcNTROIO.               HUA12lt, 
DO  160   10=1,30 QUA122Ü 
OO  160   JTYPE=1,NT>?ES Q.UA123* 
00  160   MISTYP*1»MTYPES QUA12<*c 
QAREALCIQ,JTYPE,MISTYP)=DETARtA<iil>TS(IQ.),OTCNfcH> Q.UA125C 
QRLMX(IQ,JTYPt,HISTYP»=RLMAX _        O.L'A12bO 
CALL   PAGE   (0) QUAi27t 
PRINT   10dO,   OTCNEH QUA12ÖU 
CALL  PAGE   (1) Q.UA1290 
DO 170   JTYPE=1,NTYPES QUA1300 
DO  170   MISTYP=1,MTYPES QUA132J 
CALL   PAG£<-33>   
PRINT   1230,   JTYPE,M1STYP, <QPTS(U) »QAREAL (Id, JTYP£,MISTYP> ,URLMX (I<iUA133b 

1Q,JTYP£,MISTYP),IQ=1,3U QüA13<*0 
CALL   PAGE   (0) üUA135u 
NAC=& QUA136». 
00   190   JTYPE*1,NTYPES QÜA137Ü 
NAC=NAC*VAL(I,JTYP£>+.01 Q.UA13BQ 
COMPUTE   BRAKE   RELEASE   TIMES OF   EACH  AIRCRAFT. QUA139L 
ITYPE = ISEQ(I,1) QUAl<*üu 
BRT(1)=BRTIM£UTYP£) QUAl<*iu 
IF   (NAC.LT.2)   GO  TO  21b QJA1<*20 
DO   200   IAC=2,NAC UUA143b 
NWY=NRHAYS«I» ..            QUAl^i 
ITYP1=ISE0.<I,IAC-1) QUA14&Ü 
ITYPE=IS£Q(I,IACI QUA14ÖÖ 
BRT UAC>=BRT (IAC-1J+DELTAC (NHY,ITYP1,ITYP£> QUAli*7w 
CALL   PAGE   (-NAC-2) ClUAi<*8u 
PRINT   1100,   I,(ISEQ<I,IACI,BRTCIAC»,IAC=1,NAC) QUA149U 
LOCATE  FIRST   AND  LAST   AIRCRAFT   OF  EACH TYPE.                                __..     ..        QUA1&QQ 
00 220   IAC-1,2 QUAl5lo 
00  220   JTYP£=1,NTYPES UUAl&2u 
JFLAC<IAC,JTYPE)=Q 0UA153L 

\ 
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I 

233 
C 

2<»a 

250 
c 
c 

260 
279 
C 
c 

290 
290 

313 

313 

C 
C 

TO   THIS   POINT, 

C 
C 

DO  270   JTYPE=1.NTYPES 
00  230   IAC-l.NAC 
JAC=IAC 
IF   (ISEQlI.JAO.tQ.JTYPE)   GO  TO   2kü 
CONTINUE 
NO AIRCRAFT  OF THIS TYPE FOUND. 
GO  TO  270 
JFLAC(1,JTYPE»=JAC 
00  250   IACsi,NAC 
JAC=NAC+1-IAC 
IF   CISEQU.JACJ.EQ.JTYPE)   GO  TO   2oC 
CONTINUE 
ME MILL Be ABLE TO FIND ONE OF THIS TYPE IF ME GET 
BUT ANYMAY... 
GO TO 279 
JFLAC(2,JTYP£)=JAC 
CONTINUE 
COMPUTE TINES OF FLIGHT ANO ARRIVALS IN MINUTES.  IF OISTANCc IS 
OUT OF RANGE« HAKE FLIGHT TINE VERY LARGE* 
K=3 
00 520  KSUB-1,NSUBS 
0ISTT«DIST(TGTLAT(I)»TGTLNG(I)»SJ3LAT(KSUB>,SUBLNG«KSU6>> 
HISTYPsMTYPEUSUB» 
RELH=R£LHL(HISTYP)*RELMF(MISTYP)»RELHMH(NISTYP) 
IF   <QISTT.LT.RNGMIN<MISTYP).OR.OISTT.GT.RNGMAX<MISTYP>»   GO   TO   260 
TFLT=ALAG<OISTT,FMRNG<l,MISTYP>»FMTIMtU»HISTYPI.MPROF(HISTYP)I 
GO TO  290 
TFLT=VERYHI 
PRINT U1Q, I,KSUB,DISTT,MISTYP,TFLT 
CALL PAGE (2> 
NMlS=NMPStKSUBl 
00 520 KSAL=i,NMIS 
K=KU 
TOAT=TFLT*JKSAL-l)»DELTM(MISTYP) 
IF   ITOAT.LT.VERYHI)   GO  TO   310 
00 300   JTYPE=1,NTYPES 
SURVUtK,JTYPE) = l. 
GO TO 520 
RF:I=O. 
RFCL=9999. 
COMPUTE   RANGE  OF   FIRST   AIRCRAFT   ANO  LAST   IF     PK     SWITCH  INDICATES 
ANNULAR  PK  COMPUTATION  MAY   STILL  3E  NECESSARY.   (TOAT.LE.CPKTIN) 
00  320  JTYPE=1,NTYPES 
JAC-JFLAC(1,JTYP£) 
IF   (JAC.EQ.O)   GO  TO  32C 
RTQA=TOAT-BRTtJAC> 
RFC-PR0FLU(RTOA.FOTIHE(l«JTYPt),F0RNG(XlUTYPE),NPROF(JTYPbn>OTCENQUA2uüU 

1TCII UUA2Ü1& 
IF  «RFS.GT.RFCD   RFC1»RFC OUA2u2t 
CONFUTE   ONLY   RAOIUS  OF  FIRST  AIRCRAFT   IF  SHITCH  FOR CIRCULAR PK       QUA2030 
COMPUTATION  IS SET. QUA2kHt, 

QUA15*«, 
QUA155C 
UUA150Ü 
QUA157U 
QUA154U 
WA1590 
QUA lot} J 
QJA161Ü 
QUA1D2U 
QUA1630 
QUAlöHü 
QUAl65b 
aUAlobb 
QUAlb70 
QUAlbdb 
Q.UA169U 
QUA17JÜ 
QUA1710 
QUAi72u 
ÖUA173C 
QUAl7tu 
O.UA1750 
QUA176» 
aUA177u 
QUA17ÖÜ 
QUA179« 
UUAldöu 
QUA181U 
UUAld2b 
QUA1Ä3U 
QUAld<»b 
QUA1Ö5Ü 
QUA106i, 
QUAl«7u 
QUA186«. 
UUAiaSfc 
QUA193J 
QUA191C 
QUA192Ü 
0.UA193* 
QUA19*u 
ÖUA195Q 
aUA196i 
QUAi*7G 
QUH19SU 
Q.UA199Q 
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FOR  CENTERED  WEAPON. 

IF   (TOAT.GE.CPKTIN)   GO  TO   320 
JAC=JFLAC<2*JTYPE» 
RTDA=T0AT-8RT(JACI 
RF:=PROFLU(RTOA,FOTIME(l.JTYPt> ,FORNG(l,JTYPE) »NPROF(JTYPE)» 

ITU) 
IF   (RFC.LT.RFCL)   RFCl=RFC 

325        CONTINUE 
IF   (RFCL.GE.RFC1)   RFCL=RFCl-.01 
IF   (RFCL.LE.fl.)   RFCL=0. 
IF   (KSAL.NE.l»   uO   TO   330 
PRINT   1123*   K.I.RFC1 
CALL   PAGE   (1) 

333        RFC1SQ=RFC1»RFC1 
RFCLSQ=RFCL»RFCL 
ISJH=0 
IF   (TOAT.GE.CPKTIN)   GO TO  <»00 

C COMPUTE   LARGEST  LETHAL  RADIUS 
Cf.LRHX=C. 
03 3*»0 JTYPE=1.NTYP£S 
CELR=SQ.RT(QAR£AL(1,JTYF£,MISTYP»/PI) 

3*3   IF (CELR.GT.CF.LRMX) C£LRMX=CELR 
IF (RFC1.GT.CELRMX) GO TO 380 
IF (RF31.GT.3.» GO TO 360 
OO 350 JTYPE=1,NTYPES 

350   SURVCI.K,JTYPE»=1.-RELH 
GO TO 520 

353   00 370 JTYPE=1.NTVPES 
PK=(QAREAL(1,JTYPE.MISTYP> 
IF (PK.GT.l.l PK=1. 
IF(PK.LTrO.) PK=0. 

373   EURV(I.K,JTYP£)=1.-PK*RELM 
GO TO   520 

C COMPUTE   FARTHEST   REACH OF   LETHAL  REGION  FOR  WEAPON PLACEÜ  AT 
C RFC1/SQRT(2»   TO  SEE   IF   IT   PROTRUOES   BtYONO  RFCl. 
383 RLMX=Q. 

DO 390 JTYP£=1,NTYPES 
RL = ALAG(RFCl/l.<»l<»2135b2.Q.PTS,Q.RLMX(l. JTYPE.MISTYPJ.3U) 

333        IF   (RL.GT.RLMX)   RLMX=RL 
IF   (RF31/1.41<*213562+RLMX.GT.RFCl>   GO   TO   5U 
ISUM=ISUM*l 

C COMPUTE  CIRCULAR  PKS. 
<t0Q        DO mO   JTYPE=1.NTYPES 

AREAL = ALAGlRFCl/l.<»l<»2l35&2,QPTS.QAR£AL(l,JTYPt.MISTYP>„$ul 
IF   (AREAL.LT.O.)   AREAL=Q, 

us     PK;IR(JTYPE)=AREAL/(PI»RFCISU» 
IF (TOAT.GE.CPKTIN» GO TO 480 

C     COMMUTE ANNULAR PKS UNTIL A LARGER ONE IS FOUND. 
«♦20   DO «»50 JTYPE=1,NTYPES 

AREAL = ALAG((RFCi + RFCL>/2.,QPTSiQ.AREAL(l.JTY?L.MISTYP),33l 
IF (AREAL.LT.O.) AREAL=0. 
ELR=SQRT(AREAL/PI) 

•PI*RFCLSQI/(PI»(RFC1SQ-RFCL54)) 

QUA2b5w 
QUA2C6L 
QUA2ü7u 

ÜTCENQUA2fcöt; 
GUA2u3u 
UUA21ÜÜ 
QUAkliL 
QUA2120 
QUA2l3w 
UUA21<»k 
QUA213U 
QUA21oO 
UUA217J 
QUA218L 
QUA219u 
QÜA220 0 
QUA221» 
QUA2221. 
QUA223Ü 
QUA22HG 
QUA22iw 
UUA220Ü 
QUA227t 

_ QUA228Q 
OUA229u 
QUA23bu 
UUA23U 
UUA2320 
UUA233L 

QUA2ifu 
QUA235Ü 
QUA23ow 
GUA237U 
UUA238U 
QUA239Ü 
UUA2<tj- 
UUA2H1U 
UUA2<+2. 
QUA2<t30 
UUA2H*U 
QUA245- 
QUA2<«6ü 
QUA2WI, 
ÜUA2H6- 
QUA 2 <»9 u 
UUA25JJ 
QUA25lu 
UUA252u 
aUA2S3u 
QUA254G 
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IF   (£LR.LT..3001>   GO  TO  430 ÖUA2&5« 
PKANUTYPE)-XAREA{£LR,i:RFCl>RFCL)/Z.,RFCL,RFCl>/(PI MRFClSCl- •KFCLSQUUA25bb 

1)1 Q.JA257&) 
GO  TO   440 UUA25ÖÜ 

«♦30 PKANUTYPE>=0. QUA2P9Q 
4*3 PRINT   1130.   PKAN(JTYPE),i»KCIR(JlYPE>,K,jTYPE,KFCl,RFCL UUA26uJ 

IF   (PKAN'.JTYPE).CT.O.»   STOP QUA26U 
CALL  PAGE   (1) QUA2b2(. 
IF   (PKCIR(JTYPE).LE,PKAN(JTYP£>)   SO  TO  *70 QUA263Q 

453 CONTINUE (iUA2t>*- 
C USE  ANNULAR  PKS. QUA2b5ä 

DO 450  JTYP£=1,NTYP£S 0.UA2DOU 
«♦bo SURVU,K,JTYP£>=i.-PKAMJTYP£»*R.£LM QUA267Q 

GO  TO   520 QUA26Ö« 
470 ISUM«I3UM*1 Q.UA2t>9- 
493 OO  49C   JTYPE=1»NTYPES Q.UA273 0 

PK=AHIN1<1,0,PKCIR<JTYPE)> QUA2710 
493 SURVU,K,JTYPE) = 1.-PK»RELM aUA272u 

IF   (ISUH.EQ.2.AN0.T0AT.LT.CPKTIH)   CP<TIM=TOAT QUA273U 
GO   TO   520 QUA274w 

533 00 510  JTYP£=1,NTYPES Q.UA2750 
QP0S=AHAX1(0.,RFC1-RLMX> UUA27&W 
AREAL*ALAGIQ.P0S,Q.PTS,QAREALCl,JTYPE,rtISTYP>,3J> QUA277u 
IF   (AREAL.LT.O.)   AREAL-0. QUA276L 

513 PKCIRUTYP£>=AREAL/tPI»RFClSQ> QUA2790 
GO TO   423 0.UA26UÜ 

520 CONTINUE UUA2Ö1U 
533 CONTINUE QUA£ö2w 

00  540   JTYPE«1,NTYP£S QUA283Q 
CALL  PAGE   <0> Q.UA284U 
CALL  PAGE   (2) dUA2ö5t 
PRINT   1140.   JTYPE 0.UA286Ü 
DO 540   I-l.NTGTS QUA2870 
CALL   PAGE   (-NSUBS-2» GlUAZäöi. 
PRINT   1150.   I UüA28yy 
JLD=1 QUA29ÜU 
00  540   JJ=1.NSU8S QUA2910 
JHI=JL0*NMPS(JJ>-1 QÜA292C 
PRINT   116C»    <SURtf(I.J,JTYP£»,J=JLO.JHI) 0.UA293U 

540 JL0=JHIU 0.UA294U 
SUBOBJ-0. QUA2950 
MOVES=Q UUA29ÖC 
HOVEST=0 ÖUA297Ü 
HOVEV-0 QUA298Ü 
RcAO  1170,   CHGKIL.ITCU7l,lTCUT2,iPSC(JT QUA2990 
EPS=.l QUA3üu(i 
PRINT   1180,   EPS QUA30K. 
ITER=C ...    aUA3u2w 
CALL   PAGE   (3) QUA3030 

C COMPUTE   VALUES OF   AIRCRAFT. QUA3U4C 
00 550   I=1,NTGTS QUA3Q5G 
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553 

56C 
C 

573 

53ü 

590 
63 3 
C 
C 
C 
610 

620 

630 
C 
C 

DO  550   j7Vnc=l,NTYP£.S UUA3abu 
VALII. JTYP£I=.AL(I.JTYPL)»R£LVAL(JTYPC> QU^y7u 
00  560   I=1»NTG1.» ftUA3„bc 
00   560   J=1,NWPNS QUA3»*». 
ALOC(I.J>=0. QÜA3ibi. 
IN'UT   FIRST   ALLOCATION. 0UA3ilu 
MWPN=0 QUA3120 
00  600   J=i,NSUBS QOA3l3u 
JLIM=ISUBS(J) UUA3lfQ 
ILIN=NH<>S(J) QUA3156 
IF   ULIM.cQ.O»   GO   TO  590 QUA3160 
DO   580   JSJB=i,JLIM QUA3i7- 
READ   890»    (I7GTN0(I),I-1,ILIM) QUA3l8w 
00   570   1 = 1 »IHM QUA3L9*. 
MW3N=MWPN+i QJA320 0 
II=ITGTN0(I) QUA32iu 
IF   (II.£0.01   GO  TO  570 QUA322w 
AL3C<II.NMPN)=ALOC(IItHNPN)»l.Ci .                UUA323v 
CONTINUE QUA32<»G 
IF   (JSJB.LT.JLIM)   MWPN=MWPN-ILIH QUA325- 
CONTINUE UUA326* 
GO  TO   633 QUA3l7u 
MWPN=MWPN*ILIM QUA3260 
CONTINUE _.             QUA3Ü9L 

QUA33CC 
Q.UA331«. 

LOOP   ON   ALLOCATIONS   FOLLOWS. QUA3320 
IBROUT=3 QUA333L 
CALL   TGTKIL    (NTGTS,NWPNS,NTY°E.S,OBJSUM,ALOC,FLAMB,FLAMBI,SURV,VAL, QÜA33tu 

lPR3QtVKILLiNMALOC»RELVAL*HXTGT»HX»4PNi) UUA333Ü 
PRINT   1190»   QBJSUM QUA3360 
CALL   PAGE   (2) UUA337« 
IF   (MODE.EQ.l»   GO   TO  62C UUA33ÖU 
CALL   TIMTGO   (TLEFTI QUA339U 
IF <TLEFT.GT.3u.> GO TO 630 QUA3<»00 
WRITE   (8)   NHPNS.NCOL,ITtRiITCUTi,ITCüT2,ltOl/tS,MOVEV,MOVESLttPS.EPSQUA3<.lt, 

1CUT,0BH0LD»DEL0BJ,SUB0BJ»CHGKIL &UA3H2Ü 
WRITE   (8)    (MSURV(I»J,K>.I=l,NTGTS),J=l,NWPNSJ,K=l.NTYPcS) QUA3*»3Q 
WRITE (8) «<ALOC<T,J),I=l,NTGTS>,J=l,NNPNS> Q.UA3M.0 
WRITE   (81    <UAL(I.JI,I=ltNTG7S), J=1,MTYPES>. (RELVAL (I) , I=l,NTYPtS)ClUA3<öu 

1, (ISUBS(I) ,NMPS(I) ,MTYPE(I),I = 1,^SU33) QUA3*»ou 
PRINT   1230 Q.UA3-,7a 
CALL   PAGE   (1) QUA3<»00 
IF   (MOQE.EQ.i»   GO   TO   It QUA3<»9Ü 
ST3P QUA35üU 
OBH3LO=0. QUA3»iJ 
MAX   NUMBER  OF   ITERATIONS   IS  THE  PRODUCT OF  UPPER LIMITS  OF                    QUA3&20 
ITER1   AND   ITER2. QUA363C 
IF   (ITCUTl.EQ.O)   GO   TO   730 aUA35>»w 
DO  720   ITER1-1.ITCUT1 QUA355G 
DO   7QC.   ITER2=1,ITCUT2 QUA3560 
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ITLR=IT£R»1 QUA3»7ü 
CALL   ADJLAM   (NTGTS,NSU6S,NTYf»ES,NC0L,IBRQUT,HIQH,MHI,JCOL.ÜLLTA,LPUUA3'„0U 

lS,A..0C,FLAMB,FLAM8I,SUf<V,NHAL0C,ISU85,NMPS,l1XfGT,MXWPNS> UUA359i 
IF   (IBROUT.Nt.l)   GO   TO  663 QUA3buO 
IF   <£PS.GT.1.5*£PSCUT)   GO   TO   6<*Q QUA36K. 
PRINT  1213,   EPSCUT QUA362i 
CALL   PAGE   «2» QUA3630 
GO  TO   733 UUA3oi»ü 

6<t0        EPS-EPS/10. ÖUA305Q 
PRINT   1139•   EPS QUA366Ü 
CALL   PAGE   (3) UUA367g 
IB*3UT=Q QUA3ö8w 
IF   (IOUT.EQ.l)   GO   TO  7(.0 ÜÜA369Q 

C            OF.3UG  OUTPUT. G.UA37«» 
CALL  ALOUT   UT£R,NTGTS,NSUBS,NMPNS,AcOC»ISUBS,NHPS,MXTGT> QUA37U 
CALL   PAGE   (31 QUA37lu 
CALL   PAGE   (31 QUA3730 
PUH1   1220                                                                                                                         _ UUA37^c 
03  650   I=1,NTGTS QUA37»i* 
CALL   PAGE   (-NSUBS-2» QUA37ou 
PRINT   1150,   I QCA377Ö 
JL3=1 QÜA37ÖÜ 
00 650   JJ=1,NSUBS QUA379Ü 
JHI=JL0*NMPS(JJ>-1 QUA36ÜÜ 
PRINT   1160,    (FLAMB(I,J),J=JLO,JHI) QDA3Ö1Ü 

653        JL3=JNH-1 CiUA3Ö2j 
GO TO  703 Q.UA363ü 

C            CHANGE  THE  PRODUCT   MATRIX,   VALUE  KILuiD  ON S.ACH TARGET,   AND QUA3d*Ü 
C            MULTIPLIER  HATRIX   AS  CHANGED   BY   CHANGED  ALLOCATION. QUA385Ü 
6c.fl        00  670   JTYPE=1,NTYPES O.UA36ou 

SNEG=SURV(HLOH,JCOL,JTYPE)**(-DELTA) QUA3B7Ü 
SP3S=SURlMMHI,JC0L,JTYPE)»*0ELTA QUA3ÖÖ». 
PROD(MLOH,JTYPE)=PROD(MLOW,JTYPE»*SN£G QUA3Ö90 
PR30».<HI,JTYPEI=PROD(MHI,jTYPE)»SPOS QUA39uU 
0BJSUM=09JSUM-VKILL(HLCW, JTYPE )-\/KILL(MHI, JTYPE) QUA391« 
VKlLL(MLOH,JTYP£) = VAL(MLOH, JTYPE )Ml-PROO(MLOH,jnPc.>} 0.0 A3 92 u 
VKILL(MHI,JTYPE>=VAL(MHI,JTYPE)«(1-P*00(MHI,JTYPEI) QUA39JÜ 
08JSUM=03JSUM*VKILL(MLOH,JTY»EHVKILL(MHI,JTYP£» QUA3 9-+C 
00  670   J=1,NWPNS QUA39?b 
FLAMBHMLOW, J, JTYPE>=FLAMBI(MLQW,J, JTYPE)»SNfcG QUA39ou 

670        FLAM8I(MHI,J,JTYPE»=FLAMai(MHI,J,JTYPc>»SP0S QUA397», 
00   690   J=1,NWPNS UUA390w 
SUMi=0. QUA399U 
SUM2=0. Q.UA<n,Ju 
00  680   JTYPE=1,NTYPES ftU/fOlO 
SUH1 = SJM1*FLAMBI (MLQH,J,JTYPE) QUA<*u2u 

690        SUM2=SUM2+FLAMBI(MHI,J,JTYPE) UUA%u3ü 
FLAHB(HL0H,J)-SUH1 QUA <♦(.<♦« 

693        FLAMB(MKI,J)=SUM2 QUA<*0»0 
IF   (IOJT.EQ.l)   GO   TO   710 QUA4uou 
CALL   PAGE   (-7) QUA<»u7b 
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PRINT 1230. IT£R 
PRINT I2i»a, JCOL.MLOH.MHI,DELTA 
P*INT   1190,   OBJSUM 

700        CONTINUE 
IF   QOUT.NE.l)   GO   TO  710 
CALL   PAGE   (-5) 
PRINT   1230,   ITER 
PRUT   1190,   OBJSUM 

713        OELOBJ=OBJSUM-OBHOLD 
0BH0L0=33JSUM 
IF   «OELOiiJ.Gc.CHGKILJ   GO  TO  720 
PRINT   1230,   DEL0SJ,CHGKIL,ITCUT2 
CALL   PAGE   (2) 
GO TO 73d 

720   CONTINUE 
C     BRANCH OUT IF NO MORE ITERATIONS ARE POSSIBLE. 

PRINT 1260 
CALL PAGE (2) 
GO TO 733 

735   PRINT 1273, EPS 
CALL PAGE (2) 
CALL   ALOUT    (ITER.NTGTS ,NSUBSfNNPNS »AuOCISUBS ,NMPS ,MXTGT) 
CALL   KILOUT   <NTGTS,NHPNS«NTYP£S,3BJSJH,ALOC,FLAMB,FLAMBI,SUkV, 

1PRDD,VKILL,NWAL0C,RELVAL,M/<TGT,*XKPNS1 
PRINT   1190,   OBJSUM 
CALL   PAGE   (2) 
IF   (ISOPT.NE.l)   GO   TO  610 

C 
c 
c 
7*»a 

POST-PROCESSING  TO   RELOCATE  AIRCRAFT. 
IF   (IVOPT.EQ.1)   GO   YO   780 
PSUM=3. 
DO  770   JTYPE=1,NTYPES 
PMIN=2.0 
PMAX=-1.0 
CALL   PAGE   (0) 
CALL   PAGE   (-NTGT5) 
DO   760   I=1,NTGTS 
PT£ST=PROO(I,JTYPE) 
PRINT   12(10,   I,JTYPE,PTEST 
IF   {PT-ST.GE.PMIN.OR.VAL«I,JTYPE).LE..0001)   GO TO   750 
PMIN=PTEST 
IPMIN=I 

751        IF   (PTEST.LE.PMAX)   GO   TO   76J 
PMAX=PTEST 
IPMAX=I 

761!   CONTINUE 
VMlN=WAL(I.'rtIN,JTYPE) 
PQELT=VMIN» «PMAX-PMIN) 
IF   {«MIN.LT..1.0R.P0ELT.GT.«MIN)   POELT=tfNIN 
PSUM-PSUH*PDELT 

QUA^udj 
QUA«. 090 
QUA41ÜU 
QUA411Ü 
QUA«*12w 
QUA<*13 0 
QUA^ltu 
QUAH15« 
QUAMbi. 
QUA*»l7u 
QUA^löJ 
UUA*»l9u 
QUA<*20J 
QUAkZ10 
QUA422u 
QUA«t23t 
(     W+w 
I v23u 
L *iou 
QUA*27u 
QUAH^Sv. 
QUA<i29u 

VAL,QUA<*30v. 
GUAH31* 
QUA432Ü 
QUA<i33g 
QUA<i3V0 
QUA<t39k 

QUA<»3bu 
QUA<.37. 
QUA43dt3 
QUA<*39t 
QUAHHui 
QUAH<tlu 
QUA4H20 
QUA<.*3L 

QUA*, <♦<♦.> 
QUA*t<oü 
QJA<.1>60 
QUA*H7U 

QUA*4flU 
QUA4*9u 
QUA<*50 0 
QUA(f3lu 
QUA«o2« 
QUAtt»3y 
QUA4>*»fl 
QUAHöSti 
QUA<»56u 
QüA^b7u 
QUA*»&6u 
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770 

C 
C 
c 
793 

790 

830 

C 
C 
c 
810 

820 

833 
6ki 

VAL(IPHAX,JTYPc»=VAL<IPMAX,JTYPfcH-PO£lT 
VAL(IPHIN,jTYPE>=VMlN-POELT 
PDELT*»D£LT/RELVAL(JTYPt> 
PRINT   1290,   P0ELT,JTYPE,IPMIN,IP.1AX 
MOVtV=HOVfV+i 
PRINT   133Q.,   HOVEV 
CALL   PAGE   (2) 
IF   (PSUN.LT..35)   GO  TO  780 
E»5=.l 
PRINT   1130,   EPS 
CALL   PAGE   (3) 
GO  TO   610 

HRA»-UI>   INTEGERIZATION   ANO  OUTPUT. 
CALL   ALIMT   (NTGTS,NSUBS,AL0C,ISU3S,NNPS,MXTGT) 
PRINT   1310 
CALL   PAGE   (1) 
IF   (IVOPT.NE.2»   GO   TO   79Ü 
CALL   VINT   (NTGTS,NTYPES,VAL,RELVAL,MXTGTJ 
PRINT   1320 
CALL   PAGS   «1» 
CALL   ALOUT   (ITtR,N~GTS,NSUBS,NHPNS,ALOC,ISUBS,NMPS,MXT&T* 
CALL   T5TKIL   (NTGTS »M*<>NS,NTY!>cS,QiJJSUN,AL0C,FLAM8,FLAMBI,SUR¥, 

1PROO,VKILL,NMALOC,RELVAL,MXTGT «MXMPNSI 
PRINT   1190,   OBJSUH 
CALL   PAGE   (2) 
G3   TO   13 
PRINT   1333 
ST3P 

POST-PROCESSING  TO   RE-LOCATE  SUBS. 
IF   (OBJSUH.GE.SUBOBJ»   GO  TO  830 
MOVES=MOVES*i 
IF   (MOVES.LT.l)   GO   TO   6 Mi 
ISOPT=l 
GO TO 7<*0 
MOVES*0 
SUBOBJ=OBJSUM 
IF (IOUT.EQ.l) GO TO 860 
CALL PAGE (0) 
CALL PAGE (3J 
PRINT 1220 
OO 850 I=1,NTGTS 
CALL PAGE (-NSUBS-2) 
PRINT 1150, I 
JL3=1 
OO 850 JJ=1,NSUBS 
JHI=JLO*NNPS(JJ)-l 
PRINT  1160,    (FLAMBd, J), J= JLO, JKI5 

QUA<»b9w 
QUAMäüü 
QUA4oi- 
QJA<»b2Q 
UUA(*o3- 
UUA*6%u 
QUA<ib»u 
QUA<ibo0 
UUA<«67ki 
UUAM58U 
GtUA<tb9d 
QUA470 0 
QUA<»7lu 
QUA472u 
QUA<*7iu 
QUA<«7<»ü 
QUA<i7?ü 
QUA<»7bü 
UUA*77u 
UUA«t76ü 
GUAi»79C 
QUAitdju 
QUA«»öU 

VAL.fcWAM^Ü 
QUA«»e30 
Q.UAtÖ<tC 
UUA«.65u 
QUA<*8ob 
QUA4870 
QUÄH68U 
QUA<*89u 
QUA**9uu 
QUAMälO 
QUA<*92b 
UUA<»93U 
ClUA<f9<*b 
QUAH99 6 
QUA**960 
QUAH97W 

QUA<*9Su 
QUAU99Ü 
QUA50ÜU 
QUA5ulJ 
QUA5^2ü 
QUA5u3u 
QUA50<*0 
QUA5uS>« 

_ QUA53ÖW 
QUA5«7ü 
UUA5380 
aUAbüiL 

M 
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853 JL3=JHIti UUA51ÜÜ 
IB3JT=0 UUASiiu 
CALL   SU3ADJ   (NTGTS.NSU6S,MTYPtS ,£PS,I30UT ,ALOC,FLAMQ,ISdBS,NMPS,MTQUA5120 

870 

690 

C 

933 

910 

920 
930 
9<»0 
950 
960 
970 

963 
993 
130b 

131c 

1020 
1030 

13WÜ 
1050 
lObO 

107C 

1381 

1090 

1YPE.MXTGT) 
IF   (IBOUTaEQ.l)   GO   TO   62Ü 
MOVEST=MOV£ST*l 
PRINT   1'HO,   HO VEST 
CALL   PAGE   (1) 
IF   (IOUT.EQ.l)   GO   TO   870 
CALL   ALOUT    (u,NTGTS»NSUBS,NWPNS.ALOC,ISUBS,NMPS,HXTGT) 
NCOL=0 
DO   fe80   I=1,NSUBS 
IF   (ISUBSID.GT.3»   NC0L=NC0L*NMP3<I) 
CALL   PAGE   (-NSUBS-2» 
PRINT   1350,    U.ISUBSm.MTYPECI) ,I = 1,NSUBS) 
E?S=.l 
PRINT   11S0,   EPS 
CALL   PAGE   (3) 
GO  TO   613 

QUA513L 

QUA515Ü 
ClUA&lou 
QUASI?ü 
QUASI8fa 
QÜA519Ü 
UUA52JÜ 
QUA52H» 
QUA522Ö 
QUA523u 
QUA52*0 
QUA525u 
UUA52Ö0 
QUA527u 
QUA526 0 
QUA529U 

FORMAT   (1<«I5> UUA53ÜJ 
FORMAT   (6K   CASE   ,15,1GX,5HM0DE   * I 3,1JX,5HDAT£   ,AUi ,1jX,SHTIMt   ,Ai„QUA531u 

1) QUA5320 
FORiAT (17H NEW PROBLEM WITH,15,9H TARGETS,,15,15H SUB LOCATIONS,,QUA533U 

115,23H TYPES OF AIRCRAFT, AN0,I5,19H TYPES OF MISSILES.) UUA5340 
FORMAT «26H RESTART INFORMATION READ.) QUA53iü 
FORMAT (3FlG.<Ml5,5X,3FiQ.ii/<7F13.<t>) QUA53oÜ 
FORMAT <70Ii) UÜA537Ü 
FORMAT (3F10.<f,I5) QUA538*; 
FORMAT   <7F10.<»> l}UA539u 
FORMAT    «/27H  TARGET   LOCATIONS   (DEGREES) , 3X,7HRUNKÄYS,2X, 6HGt.NTROIÜQUA5*i0 0 

1,2XSÜMAIRCRAFT/39X,6HDISTANCE,6X,15HTYPE   AND   NUMBER» QUA5<+U 
FORMAT   </I7,2FlQ.<*,IlJ,Fld.+,IlJ,Fli.i»/U7X,Iü,Fii.i,)) UUA5<*2Ü 
FORMAT   (32X.25HTAKE-OFF   SEQUENCE   BY   TYPE,5X,3uI2/<&2X,3ÜI2)) QUAS^j 
FORMAT    (/2X,8HAIRCRAFT,2X,8HRELAriVE,äX,SHBRAKE,/bX,<,HTYP£,5X,i>HVAQUA5*,*Q 

lLU£,3X,7HRELEASE,7X,3HPSI,7X,3HCAL,/(IlC,3Flii.<t,Ilul) QUA5<öu 
FORMAT   </28H   AIRCRAFT   TAKE-OFF   IHTERVALS/öX,7HRUNHAYS,5X,5HTYPtl,5QUA5*bti 

lX,5HTY?£2,3X,7HMINUTES/(Il5,2Iia,Fl3.^>) ÜUA547Ü 
FORMAT   (2F10.<*,3I5) QUA5H80 
FORMAT    (/2X,23HSUB   LOCATIONS   (DtiRE£S) ,6X,«,HSUBS,3X, 13HM1SSILES   ANQOA5*t9u 

10  ,<fHTYPE/U5,2F10.<4, IlQ.Ili.I«)) UUA55ÖC 
FORMAT    (/23H   NUMBER   OF   SU BS   OF   TYPE,15,2H  =,15) QÜA55U 
FORMAT    (I5,5X,6F10.<»/(tFt0.<»)) QUA552Q 
FORMAT   (/SX^HMISSILE^X.eHLAUNCH, 8 X,l3HR£LI ABILITIES, 16X,3HMIN,7XQUA553w 

l,3HMAX,5X/6X,itHTYPE,2X,8HINTERVAu,5X,bHLAUNCH,2X,6HFLIGHT,lX,7HWARQUA55',w 
2HEAD,3X,2(5X,5HRANGE) ,&X, 5HYIELU/<IU ,Flü .<♦, 3X,3F8.*,3X,3FU ., ) )      UUA555Ü 

FORMAT   (/13H  MISSILE   TYPr.»liX, «♦HTIME,5X,5HRANGt/I13,5X ,2F10. «♦/ (18XQUA55o0 
1,2F10.<»)> UÜA557Ü 

FORMAT   (16H  FOR  DISTANCE   OF,F6.2,30H   NM   TO  GENTROIQ  FROM  STAKT   OF   QUA55ÖU 
l,13HTAKt-0FF   ROLL) QUA559u 

FORMAT   l/UH  AIRCRAFT   TYP£,I5,20rt  VERSUS   MISSILE  TYPE,15// U9H   WHEQUASfaaa 
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11Gb 

1110 

112C 

113G 

11<*C 
1150 
116t 
1170 
1181 

U9L 
120t 
12H 

122i» 
1230 
12H 

125C 

126C 
1270 
12SC 

12 9 C 

130C 
1310 
132C 
1330 
13<»& 
I35t 

IN QETONATION IS,F7.2(32H NH FROH GENTROIO, LETHAL ARtA =,Fö.2,22H QUA5blu 
2S0.UARE NH ANO EXTENDS,Fb. 2,26H NH FARTHER FRÜH CENTROIO.)) tiUA5b2o 
FORMAT (/7H TARGET,15,2CH BRAKE RÜLcASE TIHES/C16H AIRCRAFT TYPE =QUAb63t 

l,I5,lnH STARTS AT,F7.2,9H MINUTES.li QUASbnu 
FORMAT (/19H DISTANCE TO TARGET ,I<»,13H FROH SUB LOCATION,In,3M IS,QUA5D5U 
1F1G.2.33H NH. FLIGHT TIHE (HISSILE TYPt,I3,3H) =»£lo.8,3H MiN.) Q'JASfaou 
F3RMAT (7H WEAPON,15,1ÖH ARRIVES ON TARGET,15,12H HHcH FIRST ,li.HAQUAfeb7t 

1IR3RAFT IS.F10.2.32H NAUTICAL MILES 3EYONO CENTROIO.) QUA56Ö0 
FORHAT (13H ANNULUS PK = ,F7.i»,i5H, CIRCULAR PK =,F7.*,9H,  Hc.APON,Q.UA5b9b 

115, 18H VS. AIRCRAFT TYPE,I5,2JH.  ANNULAR RAOI1 ARt.Fl« .*,*H ANO,FQUA*7wu 
21C.<f» UUA571-. 
FORHAT (36H SURVIVABIL1TY HATRIX, AIRCRAFT TYPE,15//) Q.UA&72Ü 
FORHAT </7H TARGET,15» QUA573Ü 
FORHAT <1X,16F7.<*) ttUA:>7<*o 
FORHAT (F10.<t,2I5,FlG.<*) QUA575« 
FORHAT i/kbH  LAGRANGE MULTIPLIERS HUST UIFFER BY AT LEAST .F13.10,QUA57b0 

120H TO CAUSE ITERATION./) QUA577Ö 
FORHAT (/2%H EXPECTED VALUE KILLED =,F10.%> UUA57t)u 
FORMAT (33H RESTART INFORMATION WRITTEN OUT.) ClUA579u 
FORHAT (/<»8H MULTIPLIER HATRIX CONVERGED MITHIN TOLcRANCt OF ,F13.1QUA5ö00 

10) 0.UA58U 
FORMAT 1/18H MULTIPLIER HATRIX//) QUAE82i. 
FORMAT C//17H ITERATION NUMBER,HO) QUA583Ü 
FORHAT (/18H OELTA N IN COLUMN,It,9H FROH ROM,I<*,7H TO R0W,1H,3H IQUA5840 

' 

QUA585L 
IN QUASöbw 

QUA587& 
QUA58ÖQ 
QUA589« 

1S.F10.3) 
FORMAT   I/21H  KILL  CHANGEO   BY   ONLY ,F7.<»,UH   (LESS   THAN,F7.<t,9H) 

1PAST,I5,19H  ITERATIONS.     QUIT.) 
FORMAT   C/42H   ITERATION  CUT-OFF   LIMIT   HAS   BEEN  REACHED.) 
FORHAT   </2<»H  CURRENT   DELTA  LAHBD4   IS.F13.1G) 
FORMAT   I33H  SURVIVABILITY   PRODUCT   FOR  TARGET,15,15H,   AIRCRAFT   TYPEQUA59üg 

1,I5,2H  =,F1G.(,> QUA59U 
FORHAT   C1X,F10.<M17H AIRCRAFT   OF  TYP;,I5,18H  MOVED  FROM TARGcT,I5,QUA592& 

110H  TO  TARGET,15) UUA593ü 
FORMAT   (27H  THIS  IS  VALUE   SHIFT   MHBER, 15) CtUA59<*„ 
FORHAT   (23H  ALLOCATION  INTEGERIZEO) QUA5953 
FORMAT   (2CH   BEOOOMN   INTEGERIZEO) Q.UA59ou 
FORMAT   <///*»H   EOJ//) O.UA5970 
FORMAT   (20H  THIS  IS  HOVE  NUMBER, 15 ,UH  OF   A  SUB.) QUA59Ö.. 
FORMAT   (/17H  SUB  POINT   NUHB£R,5X,1*»HNUHBER OF   SUBS.5X,8HSUB  TYP£/(QOA599C 

1113,119,117)) 
END 
SU3ROUTINE   ALOUT   (ITER,NTGTS,NSU3S,NWPNSfALDC,I3UBS,NMPS,NXTGT) 
OIHENSION   ALOC(HXTGT,l),   ISUBS(l),   NHPS(l) 
CALL   PAGE   (0) 
CALL   PAGE   (2) 
PRINT   <»3,   ITER 
DO   10   I=i,NTGTS 
CALL   PAGE   (-3) 
PRINT   50,   I 
J=3 
DO  10   ISUB=1,NSUBS 
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QUAb Uli Ü 
QUA&010 
ALO 1. 
ALU 2C 
ALO 3d 
ALO «♦0 
ALO ?u 

ALO DO 
ALO 7Ü 
ALO 80 
ALO 9ii 
ALO lau 
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I   1 

Ui 

ISLIM=NMPS(ISU8) 
00  13   ISALVOsl.ISUM 
J=JU 
ALOCN=ALOC(IvJ) 
IF   (ALOCN.LT..Ü031)   GO   TO   1] 
PRINT 63, AL0CN,ISUBS(ISUB),ISU3,ISALVQ,J 
CALL PAGE (1) 

10    CONTINUE 
HH»M»8 
00 35 I = 1,.<SUBS 
CALL PAGE (-3) 
PRINT 73, I 
JSLIM=NMPS(I> 
IF(ISUB3(I).N£.C)G0 TO 13 
MWPN=MWPN*JSLIM 
GD   TO   35 

15     00  33   J=1,JSLIM 
MW»N=MWPN*i 
00  20   K=1,NTGTS 
ALOCN=ALOC<K,MWPN) 
IF   (ALOCN.LT..0G01)   GO  TO   2d 
PRINT   80,   ALOCN,J,K 
CALL P'äGE   (1) 

20    CONTINUE 
3D    CONTIKUc 
35    CONT.'NJE 

RETURN 
C 
43 FORMAT   «12H  ALLOCATION,,5X,16HITERATI0N  NUMBER,HO//) 
53 FORMAT   </7H   TARGET,15» 
b] FORMAT   (3X,F3.4,l4H  MISSILES  FR0M,l4,21H   SUBS   AT  SUB 

1H,   SALV0,l4,2X,7H<WEAPON,I5,2H).l 
73 FORMAT   «/13H   SUB   LOCATION,15» 
83 FORMAT   <3X,F9.4,20H  MISSILES   FROM  SALVO,l4,ltH  TO   TARG 

END 
SUBROUTINE   ALINT   (NTGTS.NSU8S, ALOCISüBS.NMPS ,MXTGT) 
DIMENSION  AL0C(MXTGT,1),   ISUBS(l),   NMPS(l),   ALH0L0(33> 

C INTLGERIZING   THE  ALLOCATION MATRIX,   COLUMN BY   COLUMN 
JWPN=0 
00   80   J=1,NSUBS 
MLIM=NMPS(J) 
IF   (ISUBS(J).NE.O)   GO   TO   10 
JW3N=JWPN*MLIM 
GO TO   80 

13 00   70   M-1,MLIM 
JHPN=JMPN*1 
00   20   I=1,NTGTS 

23 ALH0L0(I)-3. 
SUMH-O, 
00 30   I=1,NTGTS 
SUMW=SUM**ALOC(I,JMPN) 

ALU 11Ü 
ALO 12t, 
ALO 13t, 
ALO 141, 
ALO I5u 
ALO ibu 
ALO 17 0 
ALO 18ü 
ALO 19u 
ALO Zu t 
ALU 210 
ALO ZZÜ 
ALO 23Ü 
ALO 23H 
ALO 238 
ALO 242 
ALO 240 
ALO 25a 
ALO 2o0 
ALO 27« 
ALO 2ö« 
ALO 29t, 
ALO 300 

  ALO 31w 
ALO 32t, 
ALO 32 5 
ALO 330 
ALO 34t 
ALO J5c 
ALO 3bl 

LOCATION, It, 7AL0 37t, 
ALO iÖM 
ALO 3dL 

GET.I4) ALO 4a t, 
ALU 4la 
ALI iu 

) ALI 2b 
ALI 3Ü 
ALI 4g 

ALI 30 
ALI Ou 

. ALI 7u 
ALI öa 
ALI 90 
ALI lau 
ALI llu 
ALI 12a 
»t

T. 130 
ALI 14t 
ALI 150 
ALI 16a 
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» 3j CONTINUE 
NMSLS=SUNH*.Q1 
IF   <NMSLS.EQ.OJ   GO   TO   7« 
DO  50   JSUB=liNMSLS 
HOL0-0. 
00  <+0   I=1,NTGTS 
TEST=ALOC(I,JHPN) 
IF   (TEST.L£.HOLD)   GO  TO  H3 
HOLO=TEST 
IMAX-I 

HJ CONTINUE 
ALHQLD(IMAX)=ALHOLD(IMAX)*l. 
AL3SUHAX,JWPN)=ALOC(IKAX,JHPN)-l. 
IF (ALOCCIMAX,JMPN).LT.0,J ALOC(IMAX,JHPNi= 0. 

53    CONTINUE 
00 60 I=1,NTGTS 

6J    AL3C(I.JHPN)=ALHOLD(I) 
70   CONTINUE 
83    CONTINUE 

RETURN 
END 
SUBROUTINE   VINT   (NTSTS,NTYP£S.VAL.RELVAL,MXTGT» 
DIMENSION   VAl tMXTGT.l),   ÄELVAL(l),   VHOLQC35) 
03  bQ   JTYP£=1,NTYPES 
RV=RELVAL(JTYPE> 
00 10   I=1»NTGTS 

1) VH3L0U>=(). 
SUHV»0» 
03  20   I-ltNTGTS 

23 SUMV=<SUMV+VAl<I,JTYrEl/RV 
NVAL=SUNV+.01 
DO  HG   IVAL-ltNVAL 
H3LQ=C. 
00 30   I=1,NTGTS 
Tt:T-=VAL(I,JTYPE> 
IF   (TEST.LE.HOLD)   GO   TO  3a 
H0L0=TE3T 

/ IMAX*I 
UU 3J CONTINUE 

VHOLD(IMAX)=VHOL0(IMAXURV 
VAL(IHAX,JTYPE>=VAL(IHAX,JTYPt»-*V 
IF (VAL(IMAXtJTYPE).LT.O.) VAL(IMAX,JTYPE)=0. 

<*3    CONTINUE 
00 50 I=t,NTGTS 

5J    VALC,JTfPE» = VH0L0(I) 
63    CONTINUE 

RETURN 
END 
SUBROUTINE  TGTKIL   (NTGTS.NWPNS,NTYP£S,OBJSUH,ALOC.FLAMB.FLAMBI.SURTKL 

lV,VAL,PROO,VKILL,NWALOC,Rc.LVAL,MXTGT,HXHPNS» 
OIHENSION  ALOC(MXTGT,l),   FLAHB (MXTGT.i) ,   SURV (MXTGT,MXHPJ<S,1),   FLATKL     3L 

ALI 170 
ALI iöl 
ALI 19b 
ALI 2b b 
ALI 2U 
ALI 22b 
ALI 23c 
ALI 2H C 
ALI Ziit 
ALI 2b0 
ALI 27*. 
ALI 2öu 
ALI 29ü 
ALI 330 
ALI 31t, 
ALI 32u 
All 33b 
ALI ^tQ 
ALI 35 ü 
ALI 36b 
ALI 37u- 
VIN 10 
VIN 2b 
VIN 3b 
VIN *0 
VIN 90 
VIN Ob 

VIN 7ö 
VIN äC 
VIN 90 
VIN iüii 
VIN 110 
VIN 125 
VIN 130 
VIN iHb 
VIN 15b 
VIN lba 
VIN 170 
VIN ldu 
VIN 190 
VIN 2jö 
VIN 210 
VIN 2'.b 

VIN 230 
VIN 2%ü 
VIN 250 
VIN 26 a 
VIN 27ö- 
TKL 10 
TK.L 20 

r 
48 
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lHBUHXTGT.MXWPNS.l),   VAL (MXTGT ,11 ,   PWOCHXTGT ,1) «   VKILL(HXT&T,1),   TKL 
2NWAL0CU),   RtLVALU),   SUHACC5I»   SUHACKC5» 

C COH'UT-:   FROM   SCRATCH,   TMt   PRODUCTS   OF   LACM  TARGLT*S   SURVIVABILITIcTK'. 
C AND   VALUE.      COUNT   ME/PONS   ALLOCATED   (3Y   ROUNOING  OFF). 

00  20   I=1,NTGTS 
NWALOC(I>=0. 
00  10   JTYP£=1,NT?P£S 

U PR3D(I,jTYPE)=l.a 
00  20   J=1.NNPNS 
ALQCN=ALOC(I,J) 
IPART=AL0CN*.5 
NMALOC(11-NMALOC(11«IPART 
00 20   JTVPE=1,NTYPES 
SJRVN=SURV(I,J,JTYP£> 

20 PR00CI,JTYPE>=PROQ(I,JTYPE»»SURVN**ALOCN 
C C01PUTE   FROH   SCRATCH,   THE   VALUE   KILLIÜ  ON  EACH  TARGET   MO   THc. 
C HULTIPLIER   HATRIX. 

OBJSUH=0. 
00 50   I-l.NTGTS 
00  30   JTYPE=1,NTYPES 
VKILLU,JTYPE)=VAL<I,JTYP£)M1-P30D(I,JTYPE>) 

ii 0BJSUH=0BJSUM*VKILL(I,JTYP£) 
00  50   J=1,NHPNS 

I SUM=0. _..   
00 «»0 JTYP£=1,NTYPES 

|  . AOOENO=-PROO«I,JTYPE)*ALOG<SURV(I,J,JTYPE»»»VAL(I,JTYPE> 
FLAHBI(I,J,JTYPE»=AODtND 

! m SJH=SU1*A00EN0 
50 FLAHB(I,J)=SUH 
C 

ENTRY  KILOUT 

/ 

DO 60   JTYPE=lfNTYPES 
SUHAC<JTYP£)=0. 

63 SUHACMJTYPE)=6. 
CALL  PAGE   (0) 
CALL   PAGE   (3) 

/ PRINT  aa 
00 70   I=1,NTGTS 
CALL  PAGE   (-NTYPES-1) 
PRINT   90 f   ItNMALOCm 
00  70   JTYi»E=l.NTYPfcS 
V=VALCI,JTYPE> 
VK=VKIi.LU,JTYPE> 
RV=RELVAL(JTYPE> 
VN=V/RV 
VKN=VK/RV 
PUNT   103,   JTYP£,V.VK,VN,VKN   
SUKAC(JTYPE)=SUMAC(JTYPt»*VN 

70 SUHACK(JTYPE>=SUMACK<JTYf>EI*VKN 
PRINT   110,    (JTYPE,SUHAC(JTYPE),SüMAC<CJTYPE),jTYP£=i,NTYPES) 

49 

TKL <♦*. 

TKL 3L 

cTK'. 60 
TKL ?- 
TKL dt 

TKL 90 
TKL luii 
TKL lib 
TKL 12«. 
TKL 130 
TKL l*u 
TKL lit. 
TKL lOw 

TKL 17& 
TKL lau 
TKL 19u 
TKL Cm w 

TKL it» 
TKL 220 
TKL ^5* 
TKL 24u 
TKL 23u 
TKL 260 

_TKL 27u 
TKL 2äu 
TKL 29ii 
TKL 30u 
TKL liitf 

TKL 32 L 
TKL 33b 
TKL 3*0 
TKL 35ii 
TKL 3bu 
TKL $7» 
TKL 380 
TKL 39u 
TKL <*bu 
TKL Hlb 
TKl, 420 
TKL H3« 

TKL H*»li 
TKL <OJ 

TKL Hbü 
TKL <*7u 
TKL >»OL' 
TKL <*9u 
TKL 500 
TKL 51u 
TKL 62u 
TKL 530 
TKL ?l»ü 
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c 
so 

93 
100 
110 

Id 

23 

30 

ki 

53 

61 
C 

c 
73 

' 

CALL  PAGE   (NTYP£S*1> 
RETURN 

FORMAT ClQX,6HTARGtT,9X,7HH£AP0NS.8X 
16HKILL£0l/iCX,bHNUMBER,7X,9HALL0CATE 
28X.6HAIRCRAFT)/» 

FORMAT   (21161 
FORMAT   (32X,116,^16.<♦) 
FORMAT   (7H  T0TALS/<32X,I16,32X,2F16. 
END 
SUBPOUTINE ADJLAN (NTGTS.NSUBS.NTYP'i 

l»Qc'.rA9EPS,ALOC,fLAMB,FLAHBI,SURV,N* 
DT.MtNSION ALOC(MXTGT,l)i FLAHBtrtXTGT 

lLODUli   ISUBS(l).   NMPS(l),   FLAH8KMX 
OATA  JtISUB.ISALVO/0,1.«/ 
03  60   JCNT-ltNCOL 
J=JU 
ISALVO=ISALVOU 
IF   (ISALVO.LE.NMPSUSUB))   GO  TO   20 
ISALVC=1 
ISUB=ISU8*1 
IF   USU8.LE.NSUBS)   GO   T3   2C 
ISUB-1 
J=l 
IF   USUBSUSUBJ.Nt.O»   GO   TO  30 
J=J*NMPSUSUB> 
GO  TO   10 
JC3L=J 
FMAX=-1. 
MAXPT*1 
FMIN=9999. 
00  50   I-ltNTGTS 
FTESTL=FLAMB(I,J) 
IF   IFTESTL.LE.FMAX)   GO   T3   <fi 
FMAX=FT£STL 
MAXPT*I 
IF   <ALOCU,J).LT..Q031»OR.FTESTL.GE. 
FMIN=FTESTL 
LOWPT*I 
CONTINUE 
IF (FMIN.LT.FMAX-EPSI GO TO 70 
COHTINÜE 
NO EXCHANGES OF ALLOCATION POSSIBLE. 
IBROUT=l 
RETURN 
COMPUTE INCREMENT IN ALLOCATION. 
AL3W=AL0C(L0HPT,JC0L» 
IF (NTYPES.Nc.l) SO TO id« 
IF (FNIN/FMAX.LT..0001) GO TO 60 
DELTA=ALOG«FMIN/FMAX)/ALOG(SURV«LONP 
GO TO  90 

50 

,dHAIRCRAFT,2(UX,5HTQTAL, 
3tl2X,i»HTYPt,2(llX,5rirfALUt 

■♦II 

S,NCOL.IBROUT,LOHPT,MAXPT, 
ALOCiISUBSiNNPStHXTGT.MXNP 
.Dt SURV (MXTGT.MXWPNS.il, 
TGT.MXWPNS.l» 

TKL 55« 
TKL 5O« 
TKL   570 

lüXiTKL   58« 
1.2«TKL S9L 

TKL 6«« 
TKL olO 
TKL bZL 
TKL o3b 
TKL   tti- 

JCOLAÜL 
Ni» AOL 
NWAAOL 

AOL 
AOL 
AOL 
AOL 
AOL 
AOL 

FilIN) GO TO 50 

T.XOL,ll*SURW(MAXpr,j:OL,D) 

10 
2« 
3u 
ku 
>Q 
bü 
7« 
Ö« 
90 

AOL lütt 
AOL llu 
AOL 12« 
AOL 130 
AOL UO 
AOL 156 
AOL löö 
AOL 170 
AOL 18« 
AOL 19« 
AOL 2cU 
AOL 210 
AOL 22b 
AJk. 23u 
AOL 2<*ü 
AOL 250 
AOL 2öü 
AOL 27« 
AOL 28« 
AOl. 290 
AOL 3j« 
AOL 31u 
AOL 32 0 
AOL 330 
AOL 3<i« 
AOL 35« 
AOL 3ö« 
AOL 370 
AOL 38« 
AOL 39« 
AOL Hü« 
AOL <♦!« 

L 



80 DCLTA*?199.                                                                                                                                    AOL   <»2« 
90 IF   (DH.TA.GT.ALOW1   OcLTA=ALON                                                                                              AOL   «,3« 

GO   TO   Hi)                                                                                                                                                 AOL   k<*u 
133 OtLTA=XNEMT(J.,ALOW,£PS,LOWPT,MAXPT,JCOL,NTYPES,SURV,FLAMai,MXTGT,AOL   %50 

1MXHPNS)                                                                                                                                                      AOL   «o« 
110 AMAX=ALOC(MAXPT,JCOL)                                                                                                                  AOL   *7u 

I3ARTl=AHAX+,5                                                                                                                                    AOL   HÖJ 
AN£W=AMAX+ÜELTA                                                                                                                                 AOL   <*90 
IPART=ANEW+.5                                                                                                                                      AOL   »v 
NHAL0C<MAXPT)-NWAL0C(MAXPT)-IPART1+IPART                                                               AOL   5li 
AL0C(MAXPT,JCOL)=ANEH                                                                                                                  AOL   52». 
IPARTi=AL0W*.5                                                                                                                             AOL   53« 
ANIH=AL0*-DELTA                                                                                                                                 AOL   sn 
IPART=AN£Wt.5                                                                                                                               AOL   &5« 
NHALOC(LOMPT>=NHALOC(LOW?T)-IPARTUlPART                                                                  AOL   Sbj 
ALOC(LOWPT,JCOL>=ANEN                                                                                                                  AOL   570 
RETURN                                                                                                                                                        AOL   äö« 
END                                                                                                                                                                AOL   59« 
FUNCTION   XNEWT   (XMIN, XMAX ,LPS,i-OWPT, MAXPT ,JCOL,NTYPcS,SURV ,FLAMöI, XNT      U 

lMXTGf,MXMPNS»                                                                                                                                       XNT     20 
DIMENSION  SURV(HXTGT,MXHPNS,1),   FLAHil(HXTGT,MXWPNS,1»                               XNT     3« 
OATA  XBNO/23Ü./                                                                                                                          XNT     <♦« 
CALL   FOFP   (XMAX,LOHPT,MAXPT,JCOL ,NTYP£S,FMAX,DIV,SURV,FLAMäI»MXTGTXNT     ?u 

1,MXWPNS)                                                                                                                                            XNT     oO 
IF   (FMAX.LT.O.L)   GO   TO   60                                                                                                        XNT     7« 
IST-G                                                                                                                                                   XNT     du 
XNEH^MAX-DIV                                                                                             XNT    *« 

13 IF   (ABS<XN£W).LT.XBHOi   GO   TO   50                                                                                    XNT   100 
IST=IST*1                                                                                                                                         XNT   lit 
GO  TO   (23,3i,4C),   IST                                                                                                            XNT   12« 

23 CALL   FOFP   (XMIN,LOHPT,MAXPT,JCOL.MTYPcS,DUMMY,OIV,SURV,FLAMBI,MXTGXNT   13u 
1T.MXHPNS»                                                                                                                                                 XNT   Xti, 

XNEH=XrtIN-O.IW                                                                                                                                      XNT   15. 
GO  TO   10                                                                                                                                                   XNT   ID« 

33 XMID=(XMAX+XMIN)/2.                                                                                                                        XNT   17« 
CALL   FOFP   (XMID.LOWPT,MAXPT,JCOL,NTYP£S,DUMMY,0IV„SURY,FLAM6X»MXTGXNT   id.. 

1T,HXWPNS)                                                                                                                                                 XNT   19- 
XN£H=XMIO-OIV                                                                                                                                      XNT   2J« 
GO   TO   10                                                                                                                                            XNT   21b 

<fä PRINT   70,   IST                                                                                                                                      XNT   22g 
XN£WT=XMIO                                                                                                                                      XNT   23u 
RETURN                                                                                                                                                XNT   2%« 

53 XDLD=X^EH                                                                                                                                                XNT   2äo 
CALL   FOFP   (XOLD,LOHPT,MAXPT,JCOL,NTYP£S,DUMMY,0IV,SURV,FLAMB1,MXTGXNT   2o0 

1T,MXHPMS»                                                                                                                                                 XNT   i.7 ü 
XNEH=XOLD-DIV                                                                                                                                      XNT   26« 
IF   (ABS(XN£W-XOLO).GT.LPS)   GO   TO   IC                                                                           XNT   29ü 
XNEWT=XNEW                                                                                                                    XNT   3oü 
RETURN                                                                                                                                                        XNT   31« 

faö XNEWTsXMAX                                                                                                                                              XNT   ii\. 
R£TURN                                                                                                                                                        XNT   33« 
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1 

c 
70 

13 

► 

' 

13 
23 

FORMAT (16H NEWTON OIVtRGEOtls,27H TIHES.  XH10 USED AS 
ENO 
SUBROUTINE FOFP (X,LOMPT»MAXPT,JCOU NTYPES.SUM.OIVtSURV 

1GT.MXMPNS) 
DIMENSION   SURV(MXTGT,MXWPNS,1) i   FLANdKMXTGT »MXHPNStiJ 
SU;i=0. 
PRIME'S. 
00  10   JTYPE=1,NTYP£S 
FUOH=FUNBI<LOHPT«JCOL.JTYPES 
FtHI=FlANBI(MAXPT.JCOttJTYPE) 
SL0M=SUR\ML0MPT,JC01-,JTYPE> 
SHI=SURV(MAXPT,JCOLtJTYP£) 
PLOH*F!.LOM»SLOM»M-X) 
PHI=FLHI*SHI»»X 
SUM=SUM*PLOH-PHI 
PRIME=?RIME-PLOH»ALOG(SIOH)-PHIMLOG(SHI» 
OIV=SUM/PRIM£ 
RETURN 
ENO 
SUBROUTINE SUBAOJ (NTGTS.NSUBS ,HTYPES,EPS.IBOUT.ALOC.FL 

1MPS.MTYPE.MXTGT) 
0I1ENSI0N L0H0LG(16), MXH0L0C16I, L0 TEMP (16), MXTtHP(lb 

1 MXHU6), ALOC(MXTGT,Dt FLAMB (MXTGT.l)« ISUBS(I)» NMPS 
21) 
BIGDIF=-1. 
CALL  PAGE   (0) 
DO  110   JTYPE=1,MTYPES 
HOL3LO=1.0£*300 
HOLDHI=-l. 
JW?N=0 
00  90   J-1.NSU2S 
NMIS=NMPSJJ) 
IF (NTYPE(J).NE.JTYPc> GO TO 80 
IB*SW=1 
IF »IS! 8S(J).EQ.3> IBRSH=2 
SUMLO-3. 
SUMHI*0. 
NM-NMIS 
00 tQ M=1,NMIS 
JH»N=JWPN*1 
HLO = 1.0E«-300 
HHI=-1. 
DO 30 I=1,NTGTS 
TEST=FIAMB(I,JHPN> 
IF UEST.LE.HHI) GO TO 10 
HHI=TEST 
MXT£MP(M)=I 
GO TO (20*30) , I3RSH 
IF (TEST.GE.HLO.OR.ALOC(I,JHPN).LT..0001) GO TO 30 
HLD=TEST 

52 

XNT 3<*Ci 
ROOT.) XNT 35», 

XNT 3bi, 
.FLAM8I*NXTF0P l« 

FOP 2u 
FOP 33 
FOP <tu 
FOP 53 
FOP 0.. 

FOP 73 
FOP Bu 
FOP 9ü 
FOP 1,3 u 
FOP UÜ 
FOP xl* 
FOP kii, 
FOP :uo 
FOP 153 
FO? 163 
FOP 173 

AHB.ISUBS, NSUB IS 
SUB 20 

), LOH(lb) «SUB 3w 
CD* MJ.YPi.lSUB <iJ 

SUB 53 
SU3 60 
SUB 7u 
sue 6u 
SUB 96 
SUB 100 
SUB lit 
sue 12b 
SUB i3u 
SUB l<fO 
SUB 15 u 

. 'SUB 16c 
SUB 17« 
SUB IdO 
SUB 193 
SUB 23 ü 
SUB 2lu 
SUB 22b 
SUB 233 
SUB 2<*3 
SUB 253 
SUB 26Ü 
SUB 27C 
SUB 280 
SUB 293 
SUB 330 
SUB 313 
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3] 

«3 

51 
63 

73 

8] 
90 

13D 
113 

C 
120 

1 

130 

LOTEMP(M)=I 
CONTINUE 
SUMLO=SUHLO»HLO 
SUNHI=SUNHI*HHI 
IF   (SUMHI.LE.HOLOHI)   GC  TO   60 
HOLDHI=SUMHI 
HAXS-J 
MAXWS=JWPN-NMIS 
00  50   M=1,NMIS 
MXH(M)=MXTtMP<M> 
IF   (SUMLO.GE.HOLQLO)   GO  TO   90 
HOLOLO=SUMLO 
LOWS=J 
LDWWS=JWPN-NMIS 
DO 70   N=1,NMIS 
LOH(M>=LOTEMP<Ml 
GO TO 90 
JW3N=JWPN*NMIS 
CONTINUE 
CALL  PAGE   (-3) 
PRINT   183«   JTYPE,HOLQLO,HOLOHI 
AVDIF=(HOLDHI-HOLOLO)/NM 
IF   (AVOIF.LE.aiGOIF)   GO TO   110 
BIGDIF=AVDIF 
MAXSUB=MAXS 
HAXH-HAXWS 
LOWSUB=LOWS 
LOWW=LOWMS 
DO 100   M=ltNM 
MX-IOLD(M) = MXH(M» 
LOHOLD<M)=LOH(M) 
CONTINUE 
IF   (BIGDIF.GE.EPS)   GO  TO  123 
IBOUTsl 
PRINT   192 
RETURN 
FIND   MAX LAHBÜA   IN   COLUMN   OF  WEAPON  TO  B£  AOOtO. 
MLIM=NMPS<MAXSUB> 
DO   170   M=1,MLIM 
HAXMPN'MAXW+M 
LAMAX=MXHOLO(M) 
ADD   A   WEAPON   IN APPROPRIATE  SPOT. 
ALOCaAMAX,MAXWPN)=ALOC(LAMAX,MAXWPN)*1.0 
LOWWPN=LOHW+M 
LAMLOW=LOHOLO<H) 
MOVE   WEAPON  FRACTIONS UNTIL ONt  WEAPON  MOVtO. 
ALFRAC=0. 
GO TO  153 
FMIN=1.Q£*30Ü 
DD   140   I=1,NTGTS 
TEST=FLAMB(I,LOWWPN) 

53 

SUB Hi 
SUB 33b 
SUB 3<*Q 
SUB 35b 
SUB 36u 
SUB 37b 
SUB 380 
SUB 39u 
SUB kiit 
SUB Hiü 
SUB H20 
SUB <*3u 
SUB Htj 
:>Ud tst 
SUB <*o0 
f>UB H7U 
iUB <tdb 
SUB H9u 
SUB 500 
SUB 5iu 
SUB 52b 
SUB biu 
SUB 5t0 
SUB 55Ü 
SUB Sb4 
SUB 57C 
SUB 500 
SUB 59u 
SUB ouu 
SUB bib 
SUB b20 
SUB b3b 
SUB ö<*; 
SUB 65b 
SUB baO 
SUB 67Q 
SUB 68b 
SUB 691 
SUB 700 
SUB 71 v. 
SUB 72b 
SUB 73b 
SUB 7kü 
SUB 75b 
SUB 7bb 
SUB 77b 
SUB 760 
SUB 79b 
SUB ÖUU 
SUB älu 
SUB 82b 
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1 

U3 
ISO 

170 

I 

C 
180 

193 
230 

10 

' 

C 
c 
c 
c 
c 
c 
c 
c 
c 

IF   <TEST.GE.FMIN.OR.AL&CU,LOHNPNI .LT..CJU   GO  TO   1<*0 
FMIN=TEST 
lAM.OM*I 
CONTINJ& 
AL=ALOC(LANLOM.LONMPNl 
IF   (AL.GT..999-ALFRAC»   GO   TO   lo3 __..... 
ALFRAC=ALFRAC+AL 
ALDC(LAMLOH,LOHWPNt*0. 
GO TO 133 
AL3CCL«,NLOW,LONWPN»=ALOCIiLAi1LON,LOtMPNl-<l,3-ALFRACt 
CONTINUE 
ISUBS«MAXSUBl=ISUBS(MAXSUBl+1 
ISUBS(LOHSUBt =ISUBS(LOHSUBt-1 
PRINT 230, LOMSUB.KAXSUB 
CALL PAGE (It 
RETURN 

FDRMAT (/17H FOR MISSILE TYP£,I3/2«H SUM OF LOHEST LAMBDAS HITJL 
1HMEAPONS s,F10.W/25H SUM OF HIGHEST LAMBDAS =.FlQ.t> 
FORMAT «/15H SUBS CONVERGED) 
FORMAT (2HH SUB MOVED FROM LOCATION,I5.12H TO LOCATION,ISI 
ENS 
FUNCTION   PROFLU   (XLU,X,Y,NPTS1 
OINtNSION   X(NPTS> ,   Y(NPTS)            
XHI=X(NPTSt 
XL3=X(lt 
YLO=Y<lt 
SL3PE*(Y(NPTSt-Y(NPTS-ltt/(XHI-X(NPT3-ltl 
IF   (XLU.LE.XHIeANO.XLU.GE.XLOt   GO  TO   10 
IF   (XLU.GT.XHIt   PRQFLU=Y(NPTSI*SLOP£MXLU-XHIt 
IF   (XLU.LT.XLOl   PROFLU=YLO 
RETURN 
PROFLU=ALAG(XLU,X,Y,NPTSI 
IF   (PROFLU.Lt.YLO»   PROFLU=YL3 
RETURN 
END 
FUNCTION XAREA (XL,XO,AL,AH» 
OIMENSION NUM3ER(l7t, MUMBER(8) 
COMMON /LIST1/ PI 
DATA (NUHB£RUt,J=l, 17 t/2121, 2221, 2321,2331,3121,3212, 3221, 3222, 
112,3321,3322, 3331,3332,<*221,*,321,«»331,6321/ 
DATA (MUMB£R(Jt,J=i,8)/5l2,öll,612,711,7l2,722,ai2,912/ 

XAREA SUBROJTINE RETURNS THE INTERSECTION OF THE CIRCULAR LtTHAL 
AREA OF A WEAPON WITH AN ANNULUS FORMED BY THE MAXIMUM AND 
MINIMUM AIRCRAFT FLYOUT OISTANGES FROM A CfcNTROIO. 

INPUT VARIABLE DESCRIPTION- 

SUB 63C 
SUB 6*1. 
SUB 8äü 
SUB Oau 
SUB 870 
SUB 66* 
SUB 89C 
SUB 90 ü 
■>U8 910 
SUB 921. 
SUB 930 
SUB 9*0 
SUB 93 C 
SUB 96 u 
SUB 97 ü 
SUB 980 
SUB 990 

•9SU811ÜU 
suaioio 
SUB1 ,o2u 
SUB1030 
SUBlutu 
PRO lu 
PRO 2u 
PRO 30 
PRO <♦« 
PRO 50 
PRO Db 
PRO 7i, 
PRO 8i 
PRO 9J 
PRO Hü 
PRO 110 
PRO 12 u 
PRO 13a 
PRO l*w 
XAK 10 
XAK 2L 
XAR 3b 

33XAR *C 
XAR aO 
XAR 6u 
XAR 7« 
XAR 8Ü 
XAR 90 
XAR lüu 
XAR 11Ü 
XAR 12u 
XAR 13K 
XAR !<♦& 
XAR 130 

54 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

13 

20 

XL   —   TH£  LETHAL   RADIUS   OF  THE   <ILL   CIRCLt  OF   THE  WEAPON 
XD   --   THE   HORIZONTAL  DISPLACEMENT   OF  THE  POINT  OF 

OETONATION  OF  The   HEAPON  FROH  THt   CENTkOIQ 
AL   —  THE  MINIMUM   AIRCRAFT   FLYOJT   DISTANCt  FROH  THE  CENTfcOlO 
AH  —  THE  MAXIMUM   AIRCRAFT   FLYOJT   OISTANCt  FROH  THc   CcNTROiÜ 

RESTRICTXONS- 

1. ALL  NUMBERS   MUST   BE  REAL   AND   NOrt-NEGATIVt. 
2. AH   MUST   BE  GREATER  THEN  AL. 
3. ALL   NUMBERS   MUST   HAVE   THE  SAME  UNITS. 

ROUTINE   OEVELOPEO BY   BILL  PEAY,   SAB«   X2295 
12  OCTOBER  1372 

PI=3.1415926536 
xrtiN=-iüjQocaoüc.a — 
XKAX=100QQ0G00Q.ü 
IF (AL.GE.AH) GO TO 20 
IF (XL.GT.AH> GO TO 19C 
A=XD-XL 
IF (A.GE.(-AH».ANO.A.Lt.(-AD) I<*=2330 
IF CA.GT.(-AL).ANO.A.LE.JAL)» I4=3C03   
IF (A.GT.AL.ANO.A.LE.AH) I4=40y3 
IF (A.GT.AH) 14=5000 
B-XO-fXL 
IF (B.LE.AL) 13=100 
IF (B.GT.AL.AN0.3.LE.AH) 13=200 
IF «B.GT.AH) 13=306 _  
IF (I4.EQ..30aO.AND.I3.GE.2uOS XHIN= (X0^*2*AL»»2-XL»*2)/(2. 0»XD) 
IF U3.EQ..3ü0.AND.I4.LE.4JC0> XMAX= <X0^*2*AH**2-XL»*2» / <2.u*X01 
IF (XO.LE.XHIN) 12=10 
IF (XO.GT.XHIN.AND.XO.Lt.XMAX) 12=23 
IF (XO.GT.XMAX) 12=30 
IF (XMIN.LE.0.0) 11=1   
IF (XMIN.GT.0.0) 11=2 
NU»1=I4«-I3*I2+I1 
ITST=1 
OO 10 J=1,17 
IF (NUH.GE.NJMBER(J)) ITST = ITSm 
CONTINUE   
GO TO (20»30,100,150,160,3C,'40,113,53,120,170,130,löü,1*0,bb,70, 

1,93), ITST 
XAREA=-1.0 

XAR lbb 
XAR 17; 
XAR 160 
XAR 19ii 
XAR 2u« 
XAR !U2 
XAR Zi.it 
XAR 23b 
XAR 24J 
XAfc 25». 
XAR döi 
XAR 27 0 
XAR 260 
XAR 29b 
XAR 30b 
XAR 310 
XAR 320 
XAR 33b 
XAR 3<*u 
XAR 350 
XAR 36b 
XAR 37b 
XAR 330 
XAR 39u 
XAR 400 
XAR 41b 
XAR 42b 
XAR -»3b 
XAR ttb 
XAR H»b 
XAR Hob 
XAR 470 
XAR 4d0 
XAR <*9ü 
XAR 5uu 
XAR blu 
XAR 52 0 
XAR 53b 
XAR &<♦« 
XAR 55b 
XAR 5b0 
XAR 57u 
XAR 5db 
XAR 59u 
XAR bQO 
XAR bib 
XAR 62b 
XAR 63b 

ttOXAR 640 
XAR 65b 
XAR 66b 
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I   / 

RETURN XAR  67« 
3? XAREA=0.3 XAR  oa« 

RETURN XAR  fa9u 
<*0 XA*EA=SUB02(XL,XD,AL,Ah) XAR  7ä« 

RETURN XAR  7lü 
53 XAREA=5U3Q3(XL,X0,AL,AH> XAR  72« 

R£TURN XAR   730 
60 XAREA=PI»XL**2 XAR   7<t« 

RETURN XAR   75« 
73 XAREA=SJB05(XL,XO,AL,AH> XAR   76« 

RETURN XAR  770 
80 XAREA=SU3Q6<XL,XD,AL,AH) ... XAR  78«. 

RETURN XAR 79« 
90 XAREA=0.0 XAR  8«« 

RETURN XAR  did 
100        XAREA=PIMXL»*2-Al*»2) XAR  62ü 

RETURN XAR  83« 
11C        XAREA=SUS09(XL*XO,ALtAH> XAR  8H« 

RETURN XAR  85a 
120        XARE.A=SU811Ul,X0,At,AH> XAR  bou 

RETURN XAR  67« 
130 XAREA=SUB12<XL,X0,AL,AH) XAR  ööü 

RETURN XAR  89« 
m0        XAR£A=SU3U<XLtXU,ALAH> —       XAR  900 

RETURN XAR  91« 
150        XAREA=SU305(XL,XO,AL,AH»-PI»AL*»2 XAR  9£« 

RETURN XAR  93Ü 
160        XAREA=SUa06<XL.XD,AL,AH>-PI*AL»*2 XAR  9H0 

RETURN XAR  95« 
170        XAREA=SUBl6(XL»X0,AltAH) XAR   96« 

RETURN XAR  97« 
180        XAREA=SUB17(XL»XD,AL,Ah» XAR  980 

RETURN XAR  99M 
190        A=XD-XL XARlUü« 

IF   (A.Lt.<-AH)>   I<*=50C XARlliu 
IF   (A.GT. <-AH>.ANO.A.U..«-AL>>   14=603 XAR1P2S 
IF   (A.GT.t-ADoAND.A.LE.UD)   I<t = ?0Q XARU3« 
IF   (A.GT.AL.ANÜ.A.LE.AH)   H*=80C XARIGH« 
IF   (A.&T.AH)   1^=900 XARl«»o 
IF tI*».EQ..70Q> XMIN=(XD»»2*XL**2-AL»*2)/<2.0»XD> XAK1060 
IF   (I4.GE.600.ANO.I<*.LL.80C>   XMAX= UJ»*2*XL»»2-AH»*2)/ 12,U«XD) XAR107« 
IF   (XHIN,LE.«.&)   13-10 XARU8« 
IF   UMIN.&T.Q.O»   13=20 XAR1-9Ö 
IF   <XHAX.lt.Q.C)   12=1 XAR1100 
IF   (XKAX.TT.O.C)   12-2 XARlil« 
NUM=U*T.3*I2 X4R1121J 
IT3T=1 XAR113« 
DO  20b   J=l,8 XAR11M) 
IF   (NUH.GE.MUMBERU»»   ITST = ITST+1 XARllai. 

20?        CONTINUE XAR116« 
GO  TO   (21Qt220t23Ct2<*0«250«260,273,8J.90)i   ITST XARU7« 

56 

■ ■* -^ 



213 XAR£A=-1.Q 
RETURN 

220        XAREA=?IMAH»*2-AL»»2> 
RETURN 

230        XAR£A=SJB19(XL,X0,AL,AH) 
RETURN 

21» 3 XARtA-3U306(XLtXO(ALtAH)-PIML**2 
RETURN 

251 XAREA=SJ321(XL,XD,AL,AH) 
RETURN 

260        XAR£A=SUa22(XL,XD,AL ,Ah) 
RETURN 

270 XARLA=SU323(XL,XQ,AL,AH) 
RETURN 
END 
FUNCTI3N   SUB02   (XL,XO,AL,AH) 
ALAN6=(ACOS((AL*»2*XQ»»2-XL»»2>/(2 
0PANG=AC0S((AL*»2+XL»*2-X0**2)/(2. 
XLANG=(ALANG/2.0+OPANG)»2.0 
AS£GMT=((XL»*2>*(XLANG-SIN»XLANG>» 
BSEGMT=((AL**2>*(ALANG-SIN(ALAN3)) 
SUB02*ASEGMT-aSEGMT 
RETURN 
END 
FUNCTION SUB03 (XL,XO,AL,AH) 
COMMON /LIST1/ PI 
ALANG=(AC0S((AL»»2+X0<"2-XL*»2)/(2 
*LANG=(AC0S((XL»*2 + XD«'*2-AL»*2)/(2 
ASEGMT=(XL**2)MPI-(XLANG-SIN(XLAN 
BSEGMT=i(AL*»2)»(ALANG-SIN(ALANG)) 
SUB03=AS£GHT-BSEGMT 
RETURN 
ENO 
FUNCTI3N   SU8Ü5   ( XL, ZD ,,4L, AH) 
COMMON /LIST1/ PI 
AHAMG=(AC0S((AH*»2*XD**2-XL**2>/(2 
0PANG=AC0S((AH**2+XL»*2-X0»»2>/(2. 
XLANG=(AHANG/2.Q+0PANG)»2.G 
ASEGMT=(Xl*»2)»(PI-(XLANG-SIN(XLAN 
BS£GMT=(<AH»»2>*(AHANG-SIN(AHANG)) 
SU8ti5=ASEGMT+BSEGMT 
R£TURN 
END 
FUNCTION   SUB06   (XL,XO,AL,AH) 
AHANG=(ACOS((AH*»2*XD»»2-XL**2)/(2 
XLANG=(AC3S((XL»*2*XD»»2-AH*»2)/(2 
ASEGMT=((XL»»2)MXLANG-SIN<XLANG») 
BSEGMT*(1AH»*2)»(AHANG-SIN(AHANG)) 
SUB&6=ASEGMT+BSEGMT 
RETURN 
ENO 

,3+AL*XD)))*2.0 
C*AL»XU) 

)/2.0 
1/2.0 

0*AL*) 
,0-XL*XO)))»2.U 
G))/2.0) 
)/2.0 

.0»AH*XD)))»2,Q 
C'AH'XD) 

GD/2.0) 
1/2.0 

.3»AH»XQ)))»2.Q 
,0»XL*XO)))»2.0 
J/2.0 
)/2.0 

XARiiÖt 
XARU9b 
XAK1 Ch  W 

XAR121« 
XAR122Ü 
XAR1230 
XAR12*: 
XARl25u 
XARl^ou 
XAR127Q 
XAR12flb 
XAR129b 
XAR13«* 
XAR1310 
XAR132U- 
SU2 lu 
SU2 2w 
SU2 3l 
SU2 Hu 
SJ2 5* 
SU2 bw 
SU2 7b 
SU2 8b 
SU2 9t- 
SU3 lb 
SU3 2b 
SU3 30 
SU3 <tb 
SU3 5b 
SU3 Ob 
SU3 7Ü 
SU3 8u 
SU3 9Ü- 
SU5 lb 
SUa 20 
SU5 3u = 
SU» •♦u i 

SUb 5b 
■ 

SUS oO 
SUa 7w - 

SU5 8b \ 
i>U5 9b { 
SU5 100- ■: 

SUo lb . 

SUb 2b 
'. 

SUb 3b 
SUb HC 

SUb 5b 
SUb bb 
SUo 7u 
SUb au- 
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FUNCTION SUB09 (XL,XD,AL,AH) 
COMMON /LIST1/ PI 
XLANG=(ACOS((XL»»2tXD»»2-AL»»2)/(2.3»XL*XQ)))»2.0 
OPANG*ACOS((XL*»2*AL»*2-XQ»»2 )/ (2.0»XL»AL)) 
ALANG=(XLANG/2.0+OPANG)»2.0 
ASEGMT=((AL»»2)MALANG-SIN(ALANG)))/2.w 
BSE&MT=((XL»»2)MXLANG-SIN(XLANG)))/2.i; 
SUBC9=>IMXL»*2-AL^2)*ASc&MT-BS£GMT 
RETURN 
ESO 
FUNCTION SUB11 (XL,XOiAL,AH» 
ALANG*(AC0S((AL"2*X0»»2-XL»»2)/(2.3»AL»X0»))»2.U 
OPANG=ACOS((AL**2+XL<^2-XQ*»2)/(2.0»AL»XL)) 
XLANG=(ALANG/2.Q+OPANG)»2.C 
ASEGMT=((XL»»2)» (XLANG-SJN (XLANG) ))/2.(» 
BSEGMT=((AL »*2)MALANG-SIN (ALANG) )>/2.0 
AHANG=(ACOS((AM**2+X0»*2-XL»»2)/(2.0»AH»XO)))»2.0 
OPANG=ACOS((AH**2*XL*»2-XO*»2)/(2.0»AH*XL)> 
XLANG=(AHANG/2.0*OPANG)*2.C 
CSEGMT= ((XL*»2)» (XLANG-SIN(XLANGi)>/2.fc 
OSEGNT=((AH*»2)»(AHANG-SIN(AHANG)> J/2.0 
SUBU*AS£GMT*3SEGMT-8SEGMT-CSEGHT 
RETURN 
EN3 
FUNCTION SU812 (XL,XO,AL.AH) 
COMMON /LlSTl/ PI 
ALANG=(ACOS((AL»*2*XD*»2-XL»»2)/(2,0»AL»XOI)»»2.0 
XLANG=(A23S((XL*»2*X0»*2-AL»»2)/(2.?*XL»X0»))»2.e 
ASEGMT=iXL»»2)*(PI-(XLANG-SINCXLANG)>/2.Q) 
BSEr>MT»( (AL<»2)* (AL ANG-SIN (ALANG) U/2.0 
AHANG*(AC0S(UH»»2*X0»»2-XL*»2)/(2.3»AH»XQ)))»2,ü 
0»ANG=AC0S((AH*»2 + XL^2-XQ*»2)/(2.Q»AH*XL)) 
XLANG=(AHANG/2.Q*OPANG)»2.0 
CSEGMT* ((XL»»2)»(XUNG-SIN (XLANG)))/2.l 
OSEGMT=((AH»»2)»(AHANG-SIN(AHANG»)>/2.0 
SUBl2=ASEGMT*0SEGMT-BSEGMT-CSEGMr 
RETURN 
END 
FUNCTION SUB13 (XL,XO,AL,AH) 
ALANG»(ACOS((AL*»2+X0*»2-XL*»2)/(2.3»AL*XO>))*2.0 
XLANG=(ACOSUXL*»2*XQ»»2-AL»»2>/(2.0»XL»XO)>><>2.0 
ASEGMT-((XL♦♦2)*(XLANG-SIN(XLANG»))/2.Q 
BSEGMT-((AL**2)*(ALANG-SIN(ALANG))»/2.G 
AHANG=(AC0S((AH»*2*X0»*2-XL*»2>/(2.)»AH»X0))>*2.S 
XLANG=(ACOS((XL*»2»XO*»2-AH*»2)/(2.3»XL»XO)))*2.0 
CSEGMT=((XL»*2M(XLANG-SIN(XLANG)))/2.C 
DSEGMT=((AH**2)*(A HANG-SIN(AHANG)))/2.0 
SJB13=CSE6MT*0SEGMT-AStGMT-dStGMT 
RtTURN 
END 
FUNCTI3N   SUB.1.6   (XL, XO, AL, AH) 

SU9 10 
SU9 iu 
SU4 iu 
SU9 tC 
SU9 3li 

SU9 bj 

SU9 7u 
SU9 «10 
SU9 99 
SU9 lit id 

Sll 1J 
Sll ii 
Sll Ik 
Sli <»u 
Sll 5u 
Sli bw 
Sll 70 
Sll ÖL 

Sll 9i 
Sll 1JU 
Sll iiw 
Sli 12£ 
Sll I3u 
Sll i<*vi 
S12 10 
S12 2ü 
$12 3« 
S12 «♦u 
S12 50 
Si 2 9Ü 
S12 7u 
S.U t»w 
S12 9u 
SI 2 Uu 
S12 Hi» 
S12 12J 

S12 13Ö 
S12 mu 
S13 la 
Si^ 2u 
S13 31* 
S13 t»u 
S13 Su 
S13 OÜ 
S13 ?u 
S13 du 
S13 9Ü 
S13 laQ 
S1Ö ilC 
S13 itii 
Sl6 lu 
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COMMON /L'.jTl/ PI 
XLANG=UCaS((XL»*2+XD»»2-AL**2)/(2.3*XL»XO)))»2.Q 
OPANG=ACOS(<XL»"2tAL»»2-XO»*2)/(2.:»XL»Al.)) 
ALANG=(XLANG/2.Q+OPANG)»2.G 
ASEGMT=((AL»»2)MALANG-SIN (ALANG)))/2.ö 
BSEGMT=((XL**2)»(XLANG-SIN(XLANG))J/2.0 
AHANG=(AC0S((AH**2+X0*»2-XL»»2)/t2.]#AH*XÜ)))»2.ü 
OPANG=ACOS((AH*»2*XL»*2-XO»»2)/(2.0»Art*XD) 
XLANG=(AHANG/2.0*OPANG)»2.Q 
CSEGMT=((XL»»2)»(XLANG-SIN(XLANG))>/2.1 
0SEGMT=((AH»»2)MAHANG-SiN(AHANG>))/2.0 
SUBi6=»IM:a»»2-AL**2>+AStGMTt-DS£GMT-aSEGMT-CScGMT 
RETURN 
END 
FUNCTION SU817 (XL,XO,AL,AH) 
COMMON /LIST1/ PI 
XLANG=(ACOS((XL**2-»XO»*2-AL*»2)/(2.)*XL»XO)))»2.J 
OPANG=ACOS((XL»*2*AL*»2-XO*»2)/(2.(3»XL*AL)) 
ALANG=(XLANG/2.0+OPANG)»2.t 
ASEGMT=((AL*»2)»(ALANG-SIN (ALANG)>)/2.G 
BSEGMT»((XL»»2)*(XLANG-SIN(XLANG)))/2.t 
AHANG=(ACOS((AH»»2+XQ*»2-XL»*2)/(2.a»AH»XO>>)»2.0 
XLANG*(AC0S((XL»»2 + XD*»2-AH»*2)/(2.3»XL»XO) ))♦£.;] 
CSE.GMT=((XL**2)*(XLANG-SIN(XLANG)) )/2.G 
0SEGMT=((AH»*2)»(AHANG-SIN(AHANG)))/2.t 
SUB17=ASEGMT+CSEGMT+0StGMT-dS£GMr-PI»AL»»2 
RETURN 
END 
FUNCTION SUB19 (XL,XO,AL,AH) 
COMMON /LIST1/ PI 
AHANG=(AC0S((AH»»2*X0»»2-XL»*2)/(2..TAH«XO)))*2.0 

t OPANG=ACOS((AH»»2*XL*»2-XD*»2)/(2.C*AH»XD) 
XLANG=(AHANG/2.0+OPANG)»2.G 

i ASEGMT=((XL**2>*(XLANG-SIN(XLANG) M/2.0 
BSEGMT=((AH»»2>*(AHANG-SIN(AHANG))>/2.G 
SU319=PI*(AH»»2-AL»»2)-AStGMT*BSEGMT 
RETURN 
END 
FUNCTION SUB21 (XL.XO«AL,AH) 
COMMON /LIST1/ PI 
AHANC-=(ACOS((AH»»2 + XD**2-XL»»2:/(2.]»AH»XD>))»2.0 
OPANG=ACOS((AH*»2*XL**2-XD**2)/(2.Q»AK*XL)) 
XLANG=(AHANG/2.0+OPANG)*2.C 
ASEGMT=((XL»*2)»(XLANG-SIN(XLANGH)/2.Q 
BSEGMT=((AH**2)»(AHANG-SIN(AHANG)))/2.Ci 
XLANG=(ACOS((XL*»2+XO»*2-AL**2)/(2.0»XL*XQ)))»2.0 
0'ANG=ACOS( (XL**2*AL*»2-XO»»2)/(?.0»XL*AL)) 
ALANG=(XLANG/2.0»OPANG)»2.G 
CSEGMT=((XL»*2)»(XLANG-SIN(XLANG)))/2.C 
OSEGMT=((AL**2)»(ALANG-SIN(ALANG)))/?. 0 
SUB21=>IMAH*»2-AL»»2)+AStGrtT + DS£GMT-aS£GMT-CStGMT 
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Sxo  20 
Slo  30 
Sib  tu 
Slo  5u 
Slo  60 
Sib  7u 
Sib  8«. 
Sib  9b 
S16 lob 
Slo lib 
Sib 12« 
Slo 13b 
ilo ltG 
Sib läb- 
S17  lb 
Si7  2b ! 

S17  3b 
S17  t0 ! 
S17  5u k 

Sl7  ÖG 
S17  7b 
S17  du 
S17  9b 
Sl7 l«G 
S17 llä 
S17 120 
S17 13« 
Sl7 lHü- 
S19  lb 
S19  2 b 
SlJ  3u 
S19  <t0 
S19  3b 
S19  6b 
Sl9  7u 
S19  6 0 
S19  90 
S19 IG0- 
S21  lu 
S2i  2b ! 
S21  31 | 

521  tu 
! 

S2l  3u ! 
S21  bU }'■ 
S21  70 f 

S21  do 
S21  90 / 

S21 IbO 
S21 110 
S21 12a 
S21 130 

Jk mm 



• 

RcTURN S2i   lHÜ 
I END S2i   I5u- 

FUNSTI3N   SU822   (XL, XD.AL, AH) S.22     1C 
COMMON  /LIST1/ PI S22     2u 
AMANG=(ACOS((AH»*2*XO*»2-XL*»2)/(2,3»AK»XO>)>»2.0 S22     3« 
XlANG*(ACOSUXL^2*XO»*2-AH»»2)/(2.3»XL»Xü>))»2.li S22     <tü 
AS£GMTs((XL*»2)MXLANG-SIN(XLANG)))/2.Q S22     »0 
BSiGNT=<(AH*»2)MAHANG-SIN (AHANG) >>/2.& S22     ow 
XLANG*<AC0S((XL»»2*X0»*2-AL»»2)/(2.a»XL»XÜ)))»2.C S22     7w 
OPANG=»COS(IXL»»2*AL»*2-XD»*2)/(2.0*XL»ALi(> S22     ttb 
ALANG*(XLANG/2.0*OPANG)»2.0 S22     9u 
CSEGMT=((XL»»2)MXLANG-SIN(XLANG)))/2.C S22  luu 
OSE&MT=((AL»»2)MALANG-SlN(ALANG)))/2.l S22  110 
SüB22sASEGMT*BSEGMT*0SEGMT-CSEGMT-PI*AL»»2 S22 12b 
RETURN S22  lit 
EMO S22  XHw 
FUNCTION  SUB23   (XL,XD,AL,AH) S23     10 
AHANG=UCOS((AH»»2*XO"2-XL*»2)/(2.0»AH*XD)))»<».ü S23     24 
XLANG=(ACOS<«XL»*2*XD**2-AH*»2)/(2.0»XL*XO))>*21>0 S23     30 
ASEGHT=((Xt.»»2)»(XLANG~SIN(XLANG)))/2.t S23     kit 
BSEGMT=((AH»*2)MAHANG-SIN(AHANG)))/2.G S23     56 
XLANG=(ACOS((XL»*2*XO**2-AL**2)/(2.0*XL»XD>>)»2.0 S23     60 
ALANG=<ACOS((AL»»2*XQ^2-XL*»2)/(2.3»AL»XOm*2.Q S23     7b 
CSEGMT=((Al»*2IMALANG-SIN(ALANG)>)/2.0 S23    du 
OSEGMT=<(>CL**2)*(XLANG-SJN(XLANG)))/2.0 S23     9Ü 
SUB23=ASEGMr«-3SEGMT-CSEGMT-0SEGNT S23  100 
RETURN S23  Ilk 
END S23  12Ü- 
FJHCTI3N  OIST   (XLAT,XLNG,YLAT,YLMG) QIS     lb 

C THIS   FUNCTION COMPUTES THE  GREAT  CIRCLE  DISTANCE   (IN  N.M.)   BtTMttNOIS    20 
C POINTS   X   ANO  Y   WITH LATITUDES   AN3  LONGITUDES  GIVEN  IN   TERMS   OF UIS     3o 
C RADIANS   (NORTH AND  WEST  ARE  POSITIVE). DIS     Hb 

DATA  PI2/1.57079632/ OIS     5u 
A=ABS(XLNG-YLNG) OIS     6b 
B=PI2-XLAT ÜIS     7b 
C=PI2-YLAT OIS    30 
0IST=3«»'»2.2*AC0S(C0S(8)»C0S(C)*SIN(a)*SIN(C)*CQikA)» OIS     90 
RETURN DIi>   lbu 
ENQ ÜIS   lib- 
SUBROUTINE   PAGE   IN) PGt     lb 

C PGt     2 0 
PGE 3d 
PGE <iu 
PGt So 
rv»t 6b 
PGE 7Ü 
PGt 3b 
PGt 9b 
PGE lüü 
PGt 110 
PGt   12b 

OATA   LINE/1/ 
u 
13 IF   (N)   23.50,90 
2} IF   (LINE-N-5Ö)   33.<»C,<»1 
30 LINE=UNE-N 

RETURN 
C 
«♦3 LINE=-N 

GO  TO  73 
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5) IF (LINE) 60.80*60 
60 LINE=0 
71 PRINT 103 
80 RETURN 
C 
90 LIN£=LIN£*N 

IF (LINE-5C) 8«,60,60 
C 
C 
130 FORMAT (1H1) 

c 
c 
c 
c 
c 

/ 
r-~' 

c 
c 

EMQ 
SUBROUTINE   PROCESS   (PSIN.ICALN, YI£LQN,NCASc,MODc) 
DIMENSION   PSIN(l),   ICALN(l),   YIELOM(l) PRO 
COMION /DISTIME/ S(99,2).0(39,2),NUMüATA(2).CV(2)»TI(2),ITYPt,NTYPPRO 

IE,JTYPE,HTYPE,RADMAX PRO 
COMMON /ACFTS/ AC50,2),F(50,2>,G(50,2),VS(KÜ,2),VEL(50,2), ACCtL(5ÜPRQ 

1,2>,NDATA(2> PRO 
COMM3N  /NUCLER/   FLRP (2,<t) ,FTSA (2 ,4) ,FLRT(2,<*> .BURST (2) ,0ISMIN(2), VPRO 

PGt l3u 
PGt IMii 
PGt 15Ü 
PGt loO 
PGt 17 u 
PGt low 
PGt 190 
PGt 200 
PGE 21o 
PGt 22Q 
PGt 23y 
PRO     10 

1PSI(2),VCAL(2),VYIELDU> 

THIS SUBROUTINE IS USED TO INPUT DATA FOR AIRCRAFT AND IS UStO 
TO GENERATE NUCLEAR EFFECTS GEOMETRY FOR SPECIFIED HARQNcSS 
LEVELS VIA SUBROUTINES SABERCM AND SMAPTCM 

PRO 
PRO 

l,VLL,ALPHL,TMPL,WUAL,CPL,XLt.L,CR4FT,dBURST,NöURST,ATi1,CAL,TtFFI       PRO 
COMMON  /PROBLEM/   NEHPROB PRO 
LOGICAL   NiWPROB PRO 
DATA   TOL,PERTBl,PERTB2»CMTF,CFTrt/3.0 01,0.001,1.0001,3.2808,C.3ü<,ö/PR0 
DO   210   I=1.NTYPE 
CALL   PAGE   (C) 
W?IT£   (6,220)   NCASE,MOC£ 
READ   310.   AZ.HBL 
BURSTtI»=HBL 

I.NTYPE 

AZORIG*AZ 
READ   230.   N 
NDATA(I)-N 
WRITE   (b,2if0) 
CAL=FLOAT(ICALN(I>) 
DELP=PSIN(I) 
VPSI(I)=DELP 
VCAL(I)-CAL 
WRITE   (6.250)   I 
WRITE   (6.260) 
WRITE   (6,270) 
WRITE   (6,280) 
CALL   PAGE   (23) 
MPTS=C 

THE  FOLLOWING  SECTION  READS  AIRCRAFT   INPUT  ÜATA  AND  ADJUSTS  THE 
ALTITUDE   (IF   NECESSARY)   FOR USE   3Y   ALAG   WHICH  REQUIRES   IT   TO   Bt 

DELP.ICALMI) 
I 

2b 
30 
«♦0 
50 
60 
7Ü 
dj 
90 

PRO lag 
PRO iiu 
PRO 121 
PRO 13 Ü 

COMMON /PASS/ SZ.AZtDELA.AMAX,BETIND,BETA,W.RHO.VIS,PZ.HiL.HT&.HBLPRO 1«,0 
13 a 
lol 
.i.7w 
180 

PRO lü 
PRO 20 u 
PRO cU 
PRO 22 C 
PRO 23i 
PRO 2H« 
PRO 25u 
PRO 2o0 
PRO 27» 
P20 28u 
PRO 29J 
PRO 30 0 
PRO 3lu 
PRO 32« 
PRO 33u 
PRO 3*0 
PRO 35y 
PRO 36M 
PRO S&u 
PRO 390 
PRO <fuü 
PRO <,iy 

> 

1 
61 
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1 

c 
c 
c 
c 
c 

STRICTLY   MONOTONICAlLY   INCREASING.   THE ORIGINAL  ALTITUOE   INPUT 
DATA   IS   ASSUMED  TO   B£   MONOTONICALLY   INCREASING. 
AN  AUTOMATIC   LOOKUP   ON  THt   VELOCITY   OF   SOUND   GIVEN   ALTITUDE   IS 
PERFORMED   VIA   FUNCTION  SUBROUTINE   SSPF. 

13 

23 

33 

-+3 

' 

53 
C 
C 
C 

FAL 
HTE 

READ 290i F(l 
ALT=CFTM»A<1, 
VS(1,I)=CMTF» 
J=l 
WRITE (6.33d) 
DO <f0 J=2,N 
READ 293. F (J 
IF (A(J.I).GT 
A(J,I)=P£RTB2 
IF (AZ.EQ.AU 
IF (A(J.I).GT 
A(J,I)sA(J-l, 
GO TO 23 
ALT=CFTM»A(J. 
VS(J,I)-CMTF» 
WRITE (6.330) 
CALL PAGE (1) 
CONTINUE 
READ 293. 
READ 310, 
FALT=AZ 
VS1=ALAG(A2,A 
VEL1=ALAG(AZ, 
IF ((ABS(V£L1 
VliE = VSl»VELl 
ACC-ALAG(AZ,A 
CALL PAGE (-5 
WRITE (6.320) 
CALL PAGE (0) 
WRITE (6,330) 
WRITE (6,31.0) 
WRITE (6,350) 
IF ((VEL1.LT. 
IF   ((VELl.GE. 

1(6,360)   VEL1« 
VF=VS1»FMACH 
IF   ((VEL1.LT. 
IF   ((VELl.GE. 

1(6,370)   V0E.V 
IF   (VEL1.LE.F 
WRITE   (6,380) 
STOP 
CONTINUE 

THE   VARIABLE   DISMIN  CONTAINS  THE  MINIMUM  DISTANCE  FROM   BRAKt 

,I),G(l,I),A(l,I>,V£L(l,I),ACCcL(l,I) 
I! 
SSPF(ALT) 

J,F(l,I),G(l,I),A(l.I),VS(l,I>,Vc.L(l,I)tACCcL(j.,I> 

,I),GU»I.)fA(J»I),VIL(J,I),ACCEL(JVI) 
.A(J-1»I))   GO   TO   3J 
♦A(J-1,I) 
-1,1))   AZ=A(J,I) 
.0.0)   GO   TO   U 
I)*P£RTB1 

I) 
SSPF(ALT) 
J,F(J,I),G(J,I),A(J,I),VS(J,i),VELU,I),ACCe.L(J,i) 

TCM,FMACH,TI(I),XATI 
,BETINO,RHO.VIS.PZ.HSL 

(1,I),VS(1,I),N) 
AU,I),VEL(1,I),N) 
-FMACH)/<(VtLl«-FMACH)/2.0)).Lt.Ü.ül)   VtLl=FMACH 

(1,I),ACCEL(1,I),N) 
) 
FALTCM 

I.AZ 
VS1 
ACC 

FMACH).AND.(XATI.EQ.3.0>>   WRITE   (6.360)   VtLi.Vt.Ll 
FMACH),OR.UV£Ll.LT.rMACH).ANU.UATI.GT.Q.3>) )   WRITE 
FMACH 

FMACH).AND.(XATI.Eil.0.OH   WRITE   (D.370)   VQE.VüE 
FMACH).OR.((VEL1.LT.FMACH).AND.(XATI.GT.3.0))>   WRITc 
F 
MACH)   GO  TO   50 

PRO HZii 
PRO kiti 
PRO HHC 

PRO «♦5u 
PRO HOg 

PRO <»7ü 
PRO kdu 
PRO H9U 

Ph.0 on u 
PRO i,'."; 
PRO oZH 
PRO 53. 
PRO 5HJ 

PRO »•i 

PRO ÖO J 

PRO 3?U 

PRO 56« 
PRO 591 
PRO OÜL 

PRO 6i„ 
PRO 62b 
PRO b3j 

PRO ooO 
PRO 67- 
PRO 68u 
PRO 69L 
PRO 095 
PRO 7üw 
PRO 72u 
PRO 73J 

PRO 7Hü 

PRO 75i 
PRO 76u 
PRO 77* 
PRO 7ao 
PRO 79u 
PRO ÖU U 

PRO Sit. 
PRO 620 
PRO ö3u 
PRO ÖH- 
PRO 65u 
PRO 6o0 
PRO (s7ü 
PRO 60u 
PRO 09« 
PRO 900 
PRO 9iL 
PRO 92 u 
PRO 93C 
PRO 9<*Q 

62 
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I 

I 

c RELEASE   AT   WHICH   THE   LtVcL-OFF   AuTITJOt   IS  ATTAINcO. PRO  9*1 
c PRO  9ob 

DISMIN(I)=ALAG(A20RIG,A<1,I),Ftl.II.N) PRO   97«, 
c PRO  9ÖC 
c PRO   99 3 
c EQUATIONS   OF   NOTION PRJlC-w 
c PROltid 

ALT=FALT PR01w2i, 
V0=VQE PRO1030 
L=NCATAiI> PR01a4u 
ALTCH=FAUTCN PROl.aJ 
ACCIO2=ACC/2.0 PROiu63 
XJJHP=0.3 PR01u7ü 
IF   IVELl.EQ.FHACH)   XJUMP=1.0 PRQlQöO 
IF   <<VEU.L7.FMACH).ANO.UATI.tQ.3.Q>l   XJUM»=1.J PR01v.9u 
IF   (ALT.GE.ALTCNJ   XJUMP=1.C PRQlltii. 
S3 = ALAGULT*ACltI),F(l,I),L) PROlli.. 
TO-ALAG(ALT,A(ltII,G(1,I>,L> PR0112Ü 
IF   (XJUHP.EQ.O.O)   GO   TO  60 PROllJg 
CV(I)=V0 PROllHÖ 
GO  TO   83 PRQUSl 

63 T0SQ=T0»TQ PROlloO 
C1=ACC»T3 PROii?ü 
VSOUNO=AuAG(ALTtA<ltI)iVS(l,I),L)                                                    PROllöü 
CVMI»=FhACH»VSOUNO PR0119U 
TF=T0*(<CV(I)-V0)/ACCI PRO120 0 
IF   (TF.GT.TQ)   GO   TO   70 PR012ly 
WRITE   16,390»   TO ,TF,CV (I) , VÜ PRQ122Ü 
STOP PR0123U 

70 OT=(TF-T0)/XATI                                                                                            _.     _.. PR012HÜ 
83 00   90   J=1,L PR0125G 

K=J PR012ou 
NUMOATA(I)=K PR01270 
IF   C(F(J,I».G£.S0).OR.(G(JfII.GE.TO»l   GO   TO  100 PR012ÖO 
0(J,I)=F (J,I) PRO 129». 
S(J,I1=G(J,I) PR013ÜÜ 

93 CONTINUE PR0131L 
133 0(K,I)=S1 PR0132,. 

S(K,I)=T3 PR0133U 
IF   (XJJHP.Ni.0.0)   GO   TO   li»C PRO1340 

113 K=<+1 PR013aw 
S(K.I)=S(K-1,I)+QT PRÜ130Ü 
IF   (S(K.I).GE.TF)   GO  TO   120 PR0137C 
D{K,I> = S0*(V0*{S{KiI>-T0))+(ACCIO2»«i(KtI)*»2+T0SQ>J-tCi»S(K,U) PR0138Q 
GO  TO   113 PR0139« 

123 S(K,I)=TF PROi<»jt, 
D(K,I)=S3*(V3*(S(K,I>-T0))+(ACCIO2»(3(K,I)»»2*Y0S«))-<Ci*S(K,I)) PR014U 
IF   (ABS(S(KiI)-S(K-ltin.LT.TOL)   GO   TO  130                              PR01H2U 
NUMOATA(I)=K PR01«*3v, 
GO  TO   140 PROl «♦<♦*, 

139 NUNDATA(I)sK-l PR014SÜ 
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140 

150 

läJ 
kW 

173 

NUM0ATA(I)=NUM0ATA(I)*1 
INOEX=SUHDATA(I) 
S<INDEX,I)=S<INO£X-l,I)*TI(I) 
D(INDEX,I)=(CV(I)»TI(I))*D(INDEX- 
IF   «NUMDATAID.LT.601   GO  TO  140 

ltll 

WRITE   (6.431 
CALL  PAGE   (27) 
FOLLOWING  CONVERTS   FEET/SECONOS   TO  NM/HINUTtS 
INOEX=NUMOATA(I» 
DO 150   KK=1,INDEX 
TEH>1=S(KK,I) 
TEMP2=0(KK»I) 
S(KK,I)=S(KK.I)/60.0 
D(KK.I)=D(KK.I)/6C80.0 
WRITE   (6.410)   TEHP2,TEMPl,0(KK,I),S(<K,I) 
CALL   PAGE   (1) 
CONTINUE 
CV(I)=CV(I)*60.0/6080.I 
TI(I)=TI(I)/60.0 
DISMlN(I)=OISMIN(Ii/6 0dQ.O 

DO 230 J=1,MTYPE 
W=YI£L0M(J) 
VYItLD(J)=W 
WRITE (6.423) J.MTYPt.I 
WRITE (6.430) J.W 
READ 443. ISABER.HORF,TSA 
WRITE (6,450) 
WRITE (6.463) 
WRITE (6.470) OELP 
WRITE (6.480) W 
WRITE (6.490) HT£ 
WRITE (6.500) HP1. 
WRITE (6,510) AZ 
WRITE (6.520) 
IF (ISABiR.NE.l) GO TO 160 
WRITE (6.530) 
GO TO 170 
IPROBl*0 
HORF=TSA=0.0 
CALL SABERCM (SR,AZ.HTE.HBL.W.DELP.HOKF.TSA.NCASE.IPROBI) 
IF (IPROBl.NE.l) GO TO 173 
WRITE (6.540) 
HORF=TSA=0.0 
FLR»(I,J)*HORF/6080.0 
FTSA(I.J)*TSA/60.0 
WRITE (6,550) FLRP (I, J) .HORF.FTSA (I, J) ,TM 
READ 440. ISNAPT.SZ 
WRITE (6.56G) 
WRITE (6.570) 

PRO1460 
PR0147K 
PR0148U 
PR0149Q 
PRO1500 
PR0151Ü 
PRO1521 
PRQ153Ü 
PRO1540 
PR0155Ü 
PROlSbo 
PRQ157« 
PR0158U 
PR01&9Ü 
PRO1bdu 
PR01610 
PR01620 
PR0163Ü 
PR01640 
PR016?u 
PRO1660 
PR0167i. 
PR0168Ü 
PROlb^g 
PR017QO 
PR017Ü 
PR0172u 
PR0174L 
PR0174Ü 
PR0175Ü 
PR0176Ü 
PR0177Ü 
PRO1760 
PR0179Ö 
PRO180Ü 
PROlttlj 
PR018tü 
PR0183u 
PR01Ö4Ü 
PR0185U 
PR018ÖU 
PR0167u 
PR01ÖÖÜ 
PR01ö9ü 
PR019üW 
PR019i.« 
PR0192U 
PR0193Ü 
PR0194U 
PR019P^ 
PR019o. 
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183 

193 

233 
210 

C 
220 
233 
2«»a 
250 
233 
270 
2S3 

290 
390 
313 
320 

330 

3V0 
350 

360 

370 

VIS 
RHO 
BETIND 

WRITE   (6,580)   CAL 
WRITE   (6,590)   W 
WRITE   (6,600)   HTE 
WRITE   (6,6li)   HBL 
WRITE   (6,620)   AZ 
WRITE   (6,630)   HSL 
WRITE   (6,6<»0)   PZ 
WRIT£   (6,65C) 
WRITE   (6,663) 
WRITE   (o,67u) 
WRITE   (6,680) 
IF   (ISNAPT.Nt.l)   GO   TO   lttJ 
WRITE   (6,690) 
GO  TO   19J 
IPROB2=0 
SZ=l.O 
CALL   SNAPTCM   (IPROB2) 
IF   ((IPR0B2.NE.1).AN0.(.N0T.NLWP*0B))   GO   TO   19* 
IF   (IPR0B2.EQ.1)   WRITE   (b,7„Q) 
IF   (NEWPROB)   WRITE   (6,710) 
SZ=C.O 
FLRT(I,J)=SZ/6683.(i 
WRITE   (6,720)   FLRT(I,J),SZ 
COSTINJE 
CONTINUE 
RETURN 

FORMAT   (28H  SUBROUTINE  PROCESS,       CASE   ,13,9H,       NODE   ,12////) 
FORMAT   (15) 
FORMAT   (1H   ,5X,l<tHAIRCRAFT   TYPE   ,I2,5H     OF   ,I2,9H     TYPE(S),///) 
FORMAT   (1H   ,10X,<»1HVULNERABILITY  CRITERIA   FOR  AIRCRAFT   TYP 
FORMAT   (1H   ,15X,F5.2,5H    PSI/16X,I5,8H     CAL/CM,3H>*2///) 
FORMAT   (1H   ,1CX,29H0ATA   INPUT   FOR  AIRCRAFT  TYPE   ,12//) 

PR0197w 
PR019ÖÜ 
PR0299V. 
PR02uuw 
PR02J1U 

PRU202Q 
PR02o3c 
PKO^.t», 
Pri02w3k 

PK02.Ou 
PRU2-7u 
HR02xd'. 
PR02w9^ 
PROil-u 
PR0211Ü 
PR02i2j 
PK0213w 
HR021-+U 
PR0213G 
PR021OC 
PRO217u 
PK021ÖJ 
PRG219Q 
PR022JU 
PRü22lw 
PR0222« 
PR0223u 
PR022%j 
PR022t>u 
PR022ou 

,I2//)PR0227U 
PR022ÖU 
PR0229u 

FORMAT (1H ,16X,<<HCAR0,lQX,6HGR0üND,15X,6HFLIGHT»l<»X,8HAIRCRAFT,i3PR023uü 
iX,8HVEL0GITY,llX,<*HMACH,5X,9HLEtfEL-0FF/16X,6HNUMBER.9X,5HRANGt,17XPa0231Q 
2,J»HTIME,15X,8HALTITUPE,13X,8HOF S0UN0,1UX,6HNUM3ER,3X,12XACCtLtRATPR0232u 
3I0N/) PRU233*, 

FORMAT   (3F15,8,2F1Ü.6) PR0c3<*« 
FORMAT (1H ,16X,I3,M5X,£ib.8),2(bX,F6.3J) PRO23&0 
FORMAT (6F10.8) PR023bw. 
FORMAT (2(/,lX),15X,^6HlNITIAL ALTITUDE (IN CLIMBING) OF MAXIMUM MPRQ237u 

1ACH//21X,F7.Q,6H  FEET) PR023ÖU 
FORMAT (11X.32H0ATA COMPUTED FOR AIRCRAFT TYPE ,I2,15H WITH RtSPtPRO2390 

1CT .26HT0 A TERMINAL ALTITUDE OF .F7.0.6H  FEtT//) PR02<»&u 
FORMAT (1H ,15X,17HVEL0CITY OF S0UND//21X,F8.2,13H  FEET/;i£L0N0//)PRG2«ai, 
FORMAT (1H ,15X,22HACCEL£RATION COMPONENT//2lX,F6.3,20H FttT/SEC0PRÜ2»»2ü 
1NO/SECOND//) PRO2430 
FORMAT (1H ,l5X,12HMACh NUMBERS//21X,9H INITIAL tF6.3/21X,9HTERHINPR02H<»ü 
1AL ,F6.3//i PR02H»J 
FORMAT (1H ,15X,8HVEL0CITY//21X,9H INITIAL ,F7.1,13H F£tT/ScC0ND/PR02H6£i 
121X,9HTERMINAL ,F7,1,13H  FcET/S£CONQ//) PRQ2<»7& 
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38 0 

390 

(»00 

(»10 
<fZ9 

<*33 

<»53 
-*5a 
^73 
1*85 
<»93 
500 
510 
520 
533 
5<»Q 
553 

560 
570 
580 
590 
6)3 
610 
62] 
633 
6*0 
653 

660 
670 
683 
690 
700 
713 

720 

FORMAT (77H STOP ISSUED - INITIAL VELOCITY (VtLl) GREATER THAN 
1MINAL VELOCITY (FMACH)) 
FORMAT (1H1,«»HT6 = ,E16.8,1ÜX, <»HTF = , £16.8 ,10X, 3HCV=»E16.8»1 
1=,E16.8//35H  DATA INPUT INCORRECT —-<CV.Lt.VO)) 

T£RPR02<,6u 
PR0249«. 

X,3HV«PR025ub 
PR0251U 

FORMAT   (17X,39HGR0UN0   RANGE   (F££T>        FLIGHT   TIME   (SEC),18X,37HGR0UPRO252ü 
1ND  RANGE   (NM)        FLIGHT  TIME   (MIN»/) PR0253« 

FORMAT   (20X,£16.8,<,X,El6.8,i9X,£l6.8,<»X,El6.8> FRQ25*u 
FORMAT   UMl,iiX,i5HHISSlLE   Ttrt   »12,5«     OF   ;I2;32H     TYPE(S)   AGAINi>PRO2p3 0 

IT AIRCRAFT 
FORMAT (1H 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 

TYPE ,12//) 
,15X,22HYI£LD OF MISSILE TYPE *I2//2*X ,F6. 3 »-»H  KT//) 

(I5.2F15.8) 
(l*»(/,lX),i*»X,16HSUBR0^TI 
(1H ,20X,21HOATA INPUT TO 

PSI (1H ,26X,F5.2,26 
(1H ,25X,F6.0,1£H  KT 
(1H ,25X,F6.G,2<tH  FEET 
(1H ,25X,F6.0,22H  FctT 
(1H ,25X,F6,ö,27H  FELT 
(1H ,15X,22HSAB£RCM OUTPUT 
(39H  »*»*♦ SABERCM OVERRIDE EFFECTED 
(39H  «•••• SABERCM PROBLEMS QETtCTEO 
(1H-,18X,91H  A SUMMARY OF OATA OUTPUT 

4E SABtRCM/J 
3A3ERCM) 
BLAST OVERPRtSSURw) 
YIELD) 
TERRAIN HilGHT) 
BURST HEIGHT) 
AIRCRAFT ALTITUOt/) 
FOLLOWS) 

PRU25ot 
PR02Ö7» 
PR0258U 
PR02s9u 
PROtout 
PR02blu 
PR02b2t 
PR02b3G 
PRU2o<*c 
PR02fc5t 
PRO2bob 

•11H ISABtR - l)PR0267b 
,11H IPROB1 = l)PR0268b 

FROM SABERCM USED BYPR0269w 
1 SUBROJTINE OETAREA IN COMPUTING LETHAL AREA/26X.29HLETHAL OVtRPRfcPR0 27,iü 
2SSURE RADIUS - ,E16.8,16H NAUTICAL MILES/53X,2H= ,El6.d,6H FtcT/PRO2710 
331X.2MHTINE OF SHOCK ARRIVAL = ,E16.8,9H  MINUT£S/53X,2H- ,c.i6.ö,9PR0272l 
i»H  SECONDS//) 
FORMAT (1H1,15X,18HSU8R0UTINE SNAPTCM/) 

(1H   ,20X,21HDATA  INPUT   TO  SNAPTCM) FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 

IS)) 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 

1RJ E.) 
FORMAT 

(1H 
(1H 
(1H 
(1H 
(1H 
(1H 
(1H 
(1H 

(1H 
(1H 
(1H 
(39H 
(39H 
(39H 

,26X,F5.0,8H 
,25X,F6.0,18H 
,25K,F6.0,27H 
,25X,Fb.0,25H 
,25X,F6.0,3CH 
,25X,F6.Ü,3CH 
,25XtF6.1,33H 
,25X,F6.1,«»»»H 

,25X,F6.2,31H 
,25X,F6.2,26H 
,15X,22HSNAPTCM 

**»*♦ SNAPTCM 
»***• SNAPTCM 
»••♦♦ SNAPTCM 

(1H-»18X,91H 
1 SUBROUTINE DETARF.A 

PR0273U 
PR027«.C 
PRO2750 
PRO2760 
PR0277Ü 
PR0278U 
PRO2790 
PR028UÜ 
PR0281U 
PR0262U 

MILLPRO2830 
PR020<»i. 
PR0285U 
PRO2860 
PRO287 0 

DPR02O8S 
DPR0289Ü 
.TPRO2900 
PRO2910 

A SUMMARY OF DATA OUTPUT FROM SNAPTCM USED BYPRO2920 
IN COMPUTING LETHAL ARtA/26X,2<»HLETHAL THtRMALPRO2930 

CAL/CM,3H**2,16H  THERMAL ENERGY) 
KT YIELD) 
FEET TERRAIN HEIGHT) 
Fcc.T BURST HEIGHT) 
FEET AIRCRAFT ALTITUDE) 
FEET HAZE LAYtR HEIGHT) 
MM HG HATtR VAPOR PRESSURE) 
MILES VISI«JILITY(U.S., STATJTt 

REFLECTANCE) 
Bt 1.0/) 

(ALBLOO)   GROUNO 
(8ETIN0)   SHOULD 
OUTPUT FOLLOWS) 
OVERRIDE EFFECTED **•*♦,11M 
PROBLEMS OtTtCTtO 
PROBLEMS DETECTED 

*****, 11H 
ISNAPT = 
IPR0B2 = 

,17HNEHPR0B = 

2 RADIUS : 
END 
FUNCTION 

,E16.8,16H  NAUTICAL MIL£S/H8X,2H= ,£16.S,6H  FEET//) 

SSPF (HM) 
C 
c ROUTINE   TO  COMPUTE   SOUND  SPEED   IN   METERS/SECOND  AS  A  FUNCTION  OF 

PR029tb 
PR02950- 
SSP     10 
SSP     2u 
SSP     3u 
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c 
10 Z=HM 

1=1 
IF   (Z+5Q00.0)   50,50,20 

23 IF   (9QQ03.Q-Z)   63,60,30 
C 
3a 00  40   1=1,9 

C     GEOMETRIC ALTITUDE IN McT&RS. SSP  <*b 
C     BASLO ON OATA PRESENTEO IN //U.S. STANDARD ATMQS?HcRt. 1962//.    SSP  5« 
C SSP  60 
C ROUTINE   3Y   HARRY   H.   MURPHY,   JR.,      29APR71,   CORRECTED   30CT7«:   (HMM)   SSP     7b 
C SSP     80 

DIMENSION ALT(10), TM(lu), OTOZC13) SSP  91 
C SSP lit 

DATA  ALT/-%996.0,t.Otll^i9. J,2ü3a3.J»*«:iö2.ü»H?35i.k, ,5c<t23.« ♦oii»9iSSr   11« 
1.0,7999<».0,93000.0/ SSP   120 

C SSP   i.3« 
DATA TM/323.65»288.15,216.65.216.65.226.65,27y.65,27«.6?«252.65,ittSSP l<*b 

10.b&,180.65/ SSP i3u 
C SSP loO 

OATA DTOZ/-6.5052t~3,-fc.<»38d&-3,Q.t:,9.9182t->»,2.7653t-3,ü..,-1.997SSP 17« 
l«,£-3,-3.9l2<»E-3,0.C,].l/ SSP 18« 

SSP 19« 
SSP 2Ü« 
SSP 21C 
SSP 22b 
SSP 23« 
SSP 2*« 
SSP 250 
SSP 26« 

IF (ALT(IU)-Z) «♦G,*0,53 SSP 270 
<»J    CONTINUE SSP 28J 

1=10 SSP 290 
2 SSP 3«u 
50    SS->F=20.3<,6796»SO.RT(TM(I)*OTOZ(I)*(Z-ALT(I>)) SSP 31« 

RETURN SSP 32b 
C SSP 330 
63    S3?F=269.»A SSP 3<*U 

RETURN SSP 350 
END SSP 3ob- 
FUNCTION OETAREA (Q.DSPT) D£T  lu 
DIMENSION Xl(200>, YK203», X2(230), Y2(20«), XUOb), YU0«)      DtT  2« 
COMMON /DISTIME/ S (99,2), D (99, 2) «NUMJATA (2) ,CV (2) ,T1 (2 > ,ITYPt,NTYPL>cT  30 

1£,JTYPE,MTYPE,RADMAX DtT  «♦« 
COMMON /ACFTS/ A (50,2) ,f-(50 .2) ,G(5C ,2), VS (50 ,2) , VEL(50,2> ,ACCEL (5«0tT  5M 
1,2),NDATA(2) DtT  o« 
COMMON /NUCLER/ FLRP (2,"») ,FTSA (2,«,), FLRT (2,<+> .BURST (2> ,0ISMiN(2> , VUtT  70 

lPSI(2),VCAL(2),VYIEL0(<t) ÜtT  80 
COMMON   /PASS/   SZ,AZ,OELA,AMAX,BETINO,8ETA,M.RHO,VIS,PZiJtSLtHJt »HBLDtT     90 

l,VLL,ALf»HL.TMPL,HUAL,CPL,XLcL,CRAFT,J3URST,MBURST,ATM,CAL,TtFFI        OtT   luL 
COMMON  /PROBLEM/  NEHPR08 DtT   110 
LOGICAL   NEHPROB UcT   l2t 
DATA   PI/3.1M592653589793/ OET   I3u 

C DcT It« 
Q ♦♦»»»♦♦♦♦»♦♦♦♦♦»♦♦♦•♦♦»♦»♦♦»♦♦♦♦»»♦»«»♦♦♦»♦»»»♦♦»♦#**#»***»*##»»»*ptT x5U 
C     THE LATTER PART OF THIS SUBROUTINE COMPUTES LETHAL AREA FOR A     DtT lob | 
C     BURST LOCATEO Q NAUTICAL MILES FROM THE CENTROID ÜtT 17C 
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IF   (Q.LT.O.O)   STOP 
QQNM=Q>OSPT 
IF   <Q.ONM.GE.OiSMlN(ITYPE) > GO   TO   3C 

QDFT = 608J.Q<'QONM 
AZ=ALAG(!lDFT,F(l,lTYPE),A(l,ITYPi>,N3ATA(ITrPi.)) 
IF   (AZ.LT.HTE)   AZ=HT£ 
HBL=BURST(ITYP£) 
MRITE   (6,1*,0)   Q.OSPTtQLNM.OISMINaTYPi) 
CAL=VCAL(ITYPE) 
OELP=VPSI(ITYPE) 
W=VYIELD(JTYPE) 

WRITE (6,150) JTYPt,HTVPt,ITYPE 
WRITE (6,160) JTYPE,W 
WRITE (6,170) 
WRITE (6,180) 
WRITE (6,190) OELP 
WRITE (6,2üu> W 
WRITE (6,210) HTE 
WRITE (6,220) HBL 
WRITE (6,23J) AZ 
WRITE (6,2**Q) 
IPROB1 = 3 
HORF=1 rsA-o.o 
CALL   SA3ERCH (SR.AZ,HTE,HOL,W,OELP,HORF,TSA,NCASL,IPROBl) 
IF   (IPROBl.Nc ,1)   GO  TO  10 
WRITE (6,250) 
HO^F-TSA=0.0 
FLRPS] =HORF/6Q80.3 
FTSASI=T5A/60 .0 
WRITE (6,260) FLRPSI,HORF,FTSASI,TSA 
WRITE (6,270) 
WRITE (6,290) 
WftlTE (6,290) CAL 
WRITE (6,300) W 
WRITE (6,310) HTE 
WRITE (6,320) HBL 
WRITE (6,330) AZ 
WRITE (6,3<*0) HSL 
WRITE (6,350) PZ 
WRITE (6,36U) VIS 
WRITE (b,370) RHO 
WRITE (6,380) BETINO 
WRITE (6,390) 
IPROB2=0 
SZ=0.( I 
CALL  SNAPTCM (IPROB2) 
IF   <(IPROB2.NE.l).ANO.(.NOT.NEWPROB>)   GO   TO   23 
IF   (IPROB2.EQ. .1)   WRITE   (6,<*i)0) 

Ocl r i90 
Del r IQU 
DEI r aw 
Ucl r zi* 
Ocl '   230 
Ot '   2tb 
Del £9» 

Utl \   26t. 
Ütl r 27« 
Ocl I   280 
Utl r 29a 
Ut1 3uw 
Ot' 3Ä a 
Ocl r  32 U 
Del r   33u 
Otl r 3Hü 

OE1 3äu 
Otl "   3ö0 
Otl r 37« 
Otl r   38u 
Otl r   39u 
Otl r <*oo 
Ocl r  Hi: 
Ocl r <t2w 
Otl r «,3b 
Otl r v»u 
Otl k9 u 
Ot HDu 

Otl r t*7u 
Otl r <*8G 
Otl r H9- 
Ot r    5yg 
Otl 5>iu 
Ocl r   52 0 
Ot' r  53u 
Otl r 5<»u 
Otl r <99u 
Otl r SOU 
Otl r 57u 
Utl r   58o 
Ocl r 59- 
Otl Owu 
OE 61b 
Otl r o2w 
Utl r D3Q 
OE OHÜ 

Otl o5u 
Otl r fabu 
Ot' r   b7 0 
OE1 r 68b 
Oc r 69i 
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23 

C 

C 
c 
3J 

<»0 

c 
c 
c 
c 
c 
c 
c 
c 

51 

c 
c 

c 
c 

c 
c 

c 
c 
63 

IF   (NEWPROB)   WRITE    (6.410) 
sz=c.o 
FLRTHM=SZ/6060.Q 
HRITc    (6.420)   FLRTHM.SZ 

R=HORF/6J80.ü 
T=TSA/6Q.O 
RTH£RM2=3Z/60aO.J 
GO  TO   <fQ 

R=FLRP(ITVPE.JTYPE) 
RTHERM2=FLRT(ITYPE.JTYPE) 
T=FTSA(ITYPE»JTYPE> 
IF   ((Q.EO..Q.G).OR.(R.LE.Q.0).OR.(T.L£.0.a))   GO  TO   110 
INDEX=NUMDATA(ITYPE> 
TSPT=ALAG<DSPT,Dil»ITYPE),S(1.ITYPE).INDEX) 
IF   (Q.GT.R)   GO   TO   9G 

AT  THIS   POINT   THE   VARIABLES  R,T,RTHERM2,0SPT,   AND   TSPT   ARE   KNOWN. 
ALSO   IT   HAS   SEEN  ESTABLISHED   THAT   (Q.GT. 0 .Ü) . (R. GT.i .0 ) »(T.GT.u. 
AND   (Q.Lt.R) 
NEED   TO  COMPUTE  ACIR.   THE   DISTANCE   FROH  THE  CtNTROID  THAT   THc 
AIRCRAFT   CAN   TRAVEL   IN  TIME  T,   ASSUMING  THAT   THE  AIRCRAFT HAS_ 
LOCATED  AT   THE  CENTROID AT   THE   CM3ET   OF   THt  BURST. 

T2=TSPT+T 
ACIR=ALAG(T2,S(i,ITYPE).0(l,ITYP£).INO£X)-USPT 
IF   (ACIR.GT.0.0)   GO  TO  50 
WRITE   (6,<»30)   ACIR __ 
IF   (ACIR.LT.0.0)   STOP 
ACIRSQsACIR'ACIR 
IF   ((Q+R).LE.ACIR)   GO   TO   120 

IF   (Q.LT.R)   GO  TO   70 

AT  THIS   POINT   Q.cQ.R 
IK   (ACIR.EQ.0.0)   GO   TO  60 

AT   THIS   POINT   ACIR.GT.CO 
ALSO   ACIR.LT. (Q-rR)= (2.C*R) 
XAR=ACIRSQ/(2.0»R) 
YAR=SQRT(ACIRSQ-(XAR»XAR)) 
ALPHA=ATAN(YAR/XAR) 
G3  TO   100 

ALPHA=PI/2.Q 
GO TO 193 

UtT 7iiu 
UtT 7iu 
ÜtT 720 
UtT 73u 
UtT 7*„ 
ütT 75u 
UtT 7o0 
UtT 77- 
LET 7dw 
UiT 79» 
DtT 600 
UtT aij 
DtT Hdu 
UtT O3M 
UtT OHJ 
DtT 65 o 
UtT 6b« 
UtT öPu 
DtT ÖÖ0 
UtT 69b 

))DtT 9iiu 
DtT 91 li 
DtT 920 
DtT 93 u 
DtT 3<tu 
UtT 95u 
UtT 9o0 
UtT 97„ 
UtT **6o 
DtT *9u 
DET1C00 
U&THlU 
DtTlu2« 
0tTlL3j 
UtT10<*n 
DtTlu:i 
DETUo» 
UtTlu7j 
ÜtTUöü 
0ETlü9u 
Utllluu 
DtTlllu 
UET112Ü 
DET1130 
UtTimo 
UtTllSu 
OtTliou 
ÜtTH7ü 
DtTUdu 
DET1190 
DET12ÜU 
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c 
c 
c 
70 
c 
c 
c 

AT   THIS  POINT   Q.LT.R 
IF   ((R-Q).Gt.ACIR)   GC TO   60 

C 
C 
c 
ao 

c 
c 
c 
90 
130 

c 
110 
120 

C 

130 

C 
1<*3 

AT   THIS   POINT   IR-Q.) .LT.ACIR.LT . <U*R J 
XAR=((Q»Q)-(R»R)*ACIRSQ)/(2.0»Q) 
YAR=SQRT(ACIRSQ-(XAR*XAR)> 
IF   .XAR.GT.J.Q)   ALPHA=ATAN(YAR/XAR) 
IF   (XAR.EQ.0.0)   ALPHA=FI/2.J 
IF   (XAR.LT.O.O)   ALPHA=PI-ATAN(YAR/<-XAR») 
GO  TO   103 

AT  THIS   POINT   IR-Q)«GE.ACIR 
ALPHA=PI 
GO TO   130 

AT  THIS   POINT   Q.GT.R 
AIPHA=ASIN(R/Q> 
BcTA=0.3 
RA0MAX=RTHtRM2 
CALL   EXTRACT   (Xlt Yl,X2,Y2,IALi>HA ,R,Q, TSPT ,X,Y »N»Y 

ltßETA) 
IF   (BETA.Ea.d.O)   StCTOR=ÜC 
IF   (BETA.GT.U.O)   SfcCT0R=8cTA»RTH£RM2»RTHERM2 
IF   «BETA.LT.Ü.0)   STOP 
IF   (NPTS.EQ.Q)   GO   TO  12U 
IF   lNPTS.LT.ti>   RAOMAX=X(-NPTS»-a 
IF   <NPTS,LT.Q)   NPTS=-NPTS 
DETAREA=TRITSYH«X,Y,NPTS>*ScCTOR 
RETURN 

IF   (R.GT.RTHERM2»   GO   TO   13D 
RA3MAX=RTHERM2 
OETAREA=PI»RTHERM2«RTHERM2 
RETURN 

AT  THIS   POINT   (R.GT.RTHERM2» 
INOEX-NIJHDATA(ITYPE) 
TS»T*ALAG(OSPT,D(l,ITYPE»,S(l,ITYPE)tINOEX) 
RBOP=BAKUP(R,T,TSPT) 
RMAXsAMAXl(RTHERM2tR80P> 
RADMAX*RMAX 
OETAREA=PI'RMAX*RMAX 
RETURN 

FORHAT   (1H1,<*8HSU8R0UTINE   D&TAP.*   NUCLEAR  LOOKUP 
1.2.3H   ♦   ,F6.2,<»H)   «   ,Fe.2,20H  NM,   WHERE   OISHIN  = 

QtU2U 
LtTi22(. 
DtT123u 
UcU2*»i 
Oc.li.Z5l 
DcTl2b«. 
DtTl27». 
UcT12fc0 
DtTl29L 
DcTl3i/u 
ÜC.T13U 
ÜET1J20 
0cTl33b 
UcTU<»u 
DtTl35g 
DcT13o0 
0LU371S 
ÜETl3dg 
D&T139Ü 
ÜcTltOQ 
üETmiw 
UtTl<*2ü 
ÜETl*t3o 
üs.Tl'^0 

S» T, ALPHA, RTHtRM2U&Tl*»äu 
ßiTHtot, 
DtTm7ü 
OtTl^öÖ 
t/tTi^9t 
QtTl5üü 
0C.T15Ü 
UtTl52 0 
QfcTlt^ 
üLT15Hü 
ÜiTltÖÜ 
OüTlSöü 
ücTl57u 
UtTl5«t 
DfcT159ü 
QLTIOQQ 

Ot-Tiblü 
OcTl&2u 
UET1633 
üfcTlb%y 
OcT165« 
ÜtTlböü 
DdT167w 
DtTlbäg 
0cTlb9J 

- <Q*OSPT) » «,Fbüc:Tl700 
»Fö.2i3H NM/J    0tTi7iü 
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152 

163 
170 
180 
130 
293 
210 
220 
230 
2<ti) 

250 
2&3 

270 
280 
290 
300 
310 
320 
330 
3t0 
353 
360 

370 
3Ö0 
390 
<»Q0 
V1Q 

<»20 

«♦33 

10 

FORMAT (1H ,11X,13HMISSIL£ TYPt ,12,5H  OF ,I2,32H  TYP£(S) AGAiNSOcTl72i, 
IT AIRCRAFT TYPE ,12/) OET173C 
FORMAT (1H ,15X,22HYItLD OF MISSILE TYPt. ,12/ ,2iX,Fto. 0 ,*H  KT/I 

(IM/,IX) ,H»X,UHSU8R0UTINE SABERCM/) 
(1H ,2QX,2lHOATA INPUT TO SABERCM) 

FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 

(IM 
(IM 
(1H 
(1H 

,26X,F5.2,26H 
,25X,F6.C,1EH 
,25X,F6.0,24H 
,25X:F6.G,22H 

(1H ,25X,Fb.0,27H 

UcT17<*ü 
ÜcTl75u 
&£Tl7b. 
t>tTl77i, 
LET1780 
0CT179ü 

OcTlöCu 
Dtriöit 
ÜET1Ö2Q 

PSI     BLAST OVERPRESSURE) 
KT      YI£LD) 
FcET    TERRAIN HEIGHT) 
FEET    BJrfST HEIGHT) 
FEET    AIRCRAFT ALTITUOt/) 

(IM ,15X,22HSASERCM OUTPUT FOLLOWS) 
(39H  ♦♦♦♦♦ SABtRCM PROBLEMS OETECTED ♦»♦*♦,ilH IPROSi = DDtTlÖäü 
(IH-,18X,91H  A SUMMARY OF DATA OUTPUT FROM SABtRCM UStÜ BYDcTldH.. 

1 SUBROUTINE OETAREA IN COMPUTING LETHAL ARcA/26X,29HL£THAL OVtRPRtütTlööu 
2SSURE RAOIUS = ,£lb.8,l6H  NAUTICAL MlLES/53X,2H= ,cl6.8,6H  FtcT/0£Tl8ou 
331X,2<tHTIME OF SHOCK ARRIVAL = ,£16.<J,9H  MlNUTES/aSX,2H= ,t.lb.d,9DET187u 
JfH  SECONDS//) 
FORMAT (lHl,i5X,18HSUBR0UTINE SNAPTCM/) 
FORMAT (1H ,2QX,21H0ATA INPJT TO SNAPTCM) 
FORMAT (1H ,26X,F5.0,8H  CAL/CM,3H**2,16H 
FORMAT (1H ,25X,Fb.0.18H  KT ,25X,Fb.0.18H 
FORMAT (1H ,25X,F6.C,-'j7H FEET 
FORMAT (1H ,25X,Fb.ü,25H FEET 

(1H ,25X,Fb.Q,3LH FEET 
(1H ,25X,F6.0.31H FEET 
(1H ,25X,F6.1,33H MM HG 
(1H ,25X,F6tl,<t<»H MILES 

FORMAT 
FORMAT 
FORMAT 
FORMAT 

IS)) 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 

1RU L.> 
FORMAT 

(1H ,25X,F6.2,31H 
(1H ,25X,Fb.2,2fcH 

THERMAL cNERGY) 
YIELD) 
TERRAIN HEIGHT) 
BURST HEIGHT) 
AIRCRAFT ALTITUDE) 
HAZE LAYtR HEIGHT) 
HATER VAPOR PRESSURE) 
VISIBILITY(U.S., STATUTE MIL£UcT19öU 

0ET199U 
GROUND RLFLCCTAMCE) 
SHOULD Be. 1.0/) 

0&T188U 
DtTl89u 
bcT19flO 
0ET191U 
UET192Ü 
DET1936 
UtT19*»0 
DET19»w 
ÜET19bu 
DcT197u 

(ALBEDO) 
(BETINO) 

(1H ,15X,22HSNAPTCM OUTPUT FOLLOWS) 
(39H  ••♦•• SNAPTCM PROBLEMS JETECTtÜ ♦♦»♦♦,IlH IPR0B2 
(39H  •**•• SNAPTCM PROBLEMS OETECTEU *****,l7HN£WPRuB 

DETtuüu 
DtT2ölu 
DET2L2Ü 

i)OtT2L3u 
•TDET2b*c 
DtT2u5u 

(1H-,18X,91H  A SUMMARY OF DATA OUTPUT FROM SNAPTCM USf.O CV0ET2ubu 
1 SUBROUTINE OETAREA .N COMPUTING LETHAL AREA/2&X,2HHLETHAL TH RMALDET2U7U 
2 RADIUS - ,E16.8,16H NAUTICAL MILES/%8X,2H= ,Elb.8,bH FEcT//) Üe.T2u8ü 
FORMAT (1H1,130(1H»),//,7H ACIR =,E16.8,//,lX,i3ü(1H»)) Ü&T209Q 
EN3 ücT21uv 
FUNCTION TRITSYM (X,Y,N. TRI 1J 

DIMENSION X(l), Y(l) TRI 20 
TRITSYM=0.0 TRI 30 
00 13 J=2,N TRI <♦« 
TRITSYM=TRITSYM*(X(J-1)*V(J))-(X(J)»Y(J~1)) TRI 5u 
CONTINUE TRI DU 

TRITSYM=ABS(TRITSYM) TRI 73 
RETURN TRI 8« 
END _ TRI 9u- 
SUBROUTINE EXTRACT (Xl,Yl,X2,Y2,IALPHA,R,Q.,TSPT ,X,Y,NPTS,T,ALPHA,RtXT  lu 
17HERM2,B£TA) tXT  20 
DIMENSION RADSQ.U) cXT  3; 

: 
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RlC-BAKUMRltT.TSPn 
R2C=BAKUPtR2,T,TSPT> 
R1C=*R1 
R2C*R2 

OIMENSION   X<1),   Yd»,   Xlll).   YK1»,    X2(l>,   Y2<1) 
DATA   PT./3.1H1592653589793/ 
i=: 
K=0 
RSQ=R»»2 
QSQ=Q"2 
THf.TA = Q.1 
0ELTA=ALPHA/15C.a 
RTHLRSQ=RTH£RH2»RTKERM2 
IF   (Q.EQ..R)   GO   TO   190 
IF   (Q.LT.R)   GO  TO   220 

1) 1=1*1 
STHET=SIN<THETA) 
CTHET=COSITH£TA> 
C1=Q»CTHET 
STSQ»STHtT»»2 
C1A=RSQ-QSQ*STSQ 
IF   (ClA.LT.a.O)   GO   TO   30 
C2=SORT(CIA» 
R1=C1*C2 
R2-C1-C2 

20 IF   (T.GT.0.0) 
IF   (T.GT.0.0) 
IF   (T.£0.0.0) 
IF   IT.EQ.Q.0) 
X2CI»=R1C»CTH£T 
Y2(I»=R1C*STH£T 
X1(I)=R2C»CTHET 
Y1(I)=R2C»STHET 
IF   (K.EQ.l)   GO   TO   <*0 
THETA=THETA*DELTA 
IF   <THETA.LT.ALPHA)   GO   TO   U 
1=1*1 

33 K=l 
STHET=SINIALPHA) 
CTHET=C03(ALPHA) 
R1=Q*CTHET 
R2=R1 
GO  TO  20 

<*} DO   50   J*ltl 
X(J)=X1(J) 
Y(J)=YKJ) 
X(I*J)=X2<I-J*1) 
Y(I*J)=Y2(I-J*1) 

50 CONTINUE 
H=2*I 

63 DD   70   J=1.M 
IF   (<UX(J)-Q)»»2)*(Y(J)»»2)).GE.RT^iRS(H   GO   TO  75 
NPTS=J-1 
IF   (NPTS.GE.l)   GO   TO   ICQ 

C AT   THIS   POINT   «NPTS.EQ.O» 

EXT *w 
LXT Ou 
tXT BU 
LXT 7i 
tXT 8« 
LXT 9u 
LXT lJu 
LXT 110 
tXT I2u 
LXT 13 u 
tXT lHb 
tXT 15Ü 
tXT lbQ 
EXT I7u 
tXT 18w 
LXT 19b 

tXT 200 
tXT 21L 
tXT 22 u 
EXT iii 
tXT 2*0 
EXT 25o 
LXT 2öü 
tXT c7„ 
EXT 28iJ 
tXT 2*u 
LXT iitU 
tXT 31ii 
tXT 320 
LXT 33b 
LXT 3*ü 
LXT Sin 
LXT 36Q 
cXT 37« 
LXT 38t. 
LXT 39u 
tXT <*00 
LXT Hi- 
LXT H2u 
EXT *3w 
LXT <*t0 
LXT H3il 
LXT H&U 
LXT H7« 

EXT 43 u 
tXT H9o 
LXT 9i<ä 
LXT 510 
LXT 52u 
tXT 53u 
EXT ÖH«, 
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C    THERMAL 3IRCLE CONTAINS PETAL LOCUS - RETURN TO DETAREA WITH 
C     NPTS.EO.3 AND USE THERMAL RADIUS 

RETURN 
73 CONTINUE 
C 
C     AT THIS POINT THERE IS NOT A SINGLE POINT OF THE OVcRPRESSURc 
C     LOCUS WHICH LIES EITHER UN OR INSIOc OF THt THERMAL CIRCLE. 
C     TWO POSSIBILITIES EXIST, 
C        (1) THE OVERPRESSURE LOCUS CONTAINS THE TH&RMAL CIRCLc 
C        (2) THE OVERPRESSURt LOCUS DOiS NOT CONTAIN« RATHER LIES 
C OUTSIOE OF THE THERMAL CIRCLE 
C 
C IF X(M).LE.(Q-RTHERM2) THEN (2) HOLDS 
C IF XCH).GE.<Q*RTHERM2» THcN (1» HOLDS 
C 

IF (X(M).G£.(Q*P.mRM2>> GO TC 93 
C 
C     AT THIS POINT (2) HOLDS 
GO    BETA=PI 

N'TS=M 
WRITE (6.390) 
REVURN 

C 
C 
93 BET A» CO 

WRITE   (6,<*30J 
NPTS=-M 
RETURN 

C 
13 3        NR=U 
C 
S AT   THIS   POINT   THE  OVERPRESSURE  LOCUS   INTERSECTS   THE  THERMAL   CIRCLttXT 
C THE   POINT   GIVEN  BY   X1NPTS»,YtNPTS»   LIES  OUTSlüt  OF   THE   THERMAL 
C CIRCLE  AND   THE  POINT   GIVEN   BY   X(NPTS*1),Y(NPTS+1)   LIES  INSIDE OF 
C THE  THERMAL  CIRCLE.   THE   REMAINING   TASK  IS  TO   FIND  BETA. 
C THE  CONDITION  HOLDS   THAT   (l.LE.NPTS.LE.tM-1)I 
C MUST   ESTABLISH  HHtTHER OR   NOT   (JNPTS+3).GT.M) 

IF   UNPTS*3).GT.M>   GO   TO   1<LJ 
RA3SQH») = ((X(NPTS)-Q)*»2) + (Y(NPTS>»»2) 
RA0SQ<3)=((X(NPTS+l)-Q)*»2>+(Y(NPTS+l»»»2) 
RA0SD«2)=««X(NPTS+2)-Q)»^2)+(Y(NPTS»2»»*2) 
RA0SQ(i> = ((X«NPTS-t3)-Q»»»2) + (Y(NPTS*3>*»2) 

C 
IF   URA03Q(l).EQ.RA0SQ(2»».ANO.(RAOSO. (2) .EQ.RAQSQU))»   STOP 
IF   (RADSQm.EQ.RAOSQU))   GO  TO   110 
IF   (RADSQ<2).LQ.RA0SQ<3>)   GO  TO   13C 

C 
M91=M+1 
X(MP1)=X(NPTS*3) 
Y(MP1)=Y(NPTS*3) 

tXT 53w 

LXT 5bu 
t.XT 57u 
tXT Sou 
LXT 59- 
tXT bull 
tXT bio 
tXT b2u 
tXT oil 
cXT btü 
tXT bat. 
EXT bbt. 
tXT b7l 

cXT bäO 
LXT b9l 
tXT 7 J i. 
EXT 7lL 
cXT 72u 
EXT 73». 
LXT 7-n, 
tXT 7&U 
tXT 7ou 
tXT 77t 
tXT 7du 
tXT 79U 
tXT äüti 
tXT Ö1Ü 
tXT &iu 
EXT Ö3Ü 
cXT <J<»u 

LXT Ö5U 

tXT doc 
LXT ö7ü 
tXT btlü 
tXT 89u 
LXT 9üä 
LXT 916 
LXT 92ü 
EXT 93« 
tXT 9*G 
EXT 950 
tXT 96 w 
tXT 97o 
LXT 9äu 
EXT 99u 
tXTiüJu 
EXTlUlli 
cXTlt2u 
EXT1Q3Q 
tXTl ö «♦ t. 

EXTitP», 
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1 

c 
c 
119 

123 

C 

130 

C 
c 
1<*3 

C 
C 
C 
c 
150 

X(1P1*1)=X<NPTS*2> 
Y<HPH-1)=V«NPTS*2) 
XMP1*2)=X(NPTS*1> 
Y<MP1*2)=Y(NPTS+1) 
XMP1*3)=X(NPTS> 
Y(MP1+3)=Y(NPTS) 
XINT=ALAG(RTH£RSQiRAOSQ,X<hPl»,NR> 
YINT=ALAG<RTH£RSQ,RADSQ,Y(MP1),N*) 
GO  TO   153 

AT  THIS   POINT   RAOSQI1)   EQUALS   RAOSQ<2> 
XtM*2)=X(XPTS*2) 
Y(M*2)=Y(NPTS*2) 
X(!1*«*) = X CNPTS) 
Y<H*<»)=Y<NPTS) 
X<M*3I=X(NPTS*1> 
YCM*3)»Y{NPTS*1) 
X(M*1)=X(NPTS*V) 
YCH*1) = Y<NPTS*<») 
MP1=M*1 
RA0SQ(l> = <<XCMPl>-Q)»»2>MY(MPl)»»2> 
XW = ALAG<RTHERSQ,RAOSQtX<MPl>,N«> 
YINT-AlAG<RTHERSQ.RAOSOiY(MP1J,N<> 
GO  TO  150 

AT  THIS  POINT   RAOSQI2)   EQUALS   RAJSQU) 
X(M*2)=X(NPTS*3» 
YCH*2)=Y(NPTS*3> 
RAOSQ(2)=RAOSQ«l> 
GO   TO   123 

RADSQil)=((X(MI-Q)»*2)*(Y(M)»»2> 
RADSQ.(2) = (<X(H-1>-Q>»»2) + <Y<H-1>»»2> 
RA0SQ(3) = C(X(M-2l-Q)*»2)+-(Y(M-2)**2) 
RADSQU)*C<X(H-3>-Q)»*2>*(YCM-3>*»21 
X1M*1)=X(M-1) 
Y(H+1)=Y«M-1) 
X<M*2>=X(M-2) 
YH*2) = Y (H-2) 
X(H*3)=X(M-3> 
Y(M*3)=Y(M-3) 
XINT=ALAG(RTHERSQ,RAOSQ,X(M»,NR) 
YINT=AL*G(RTHERSQ,RADSQ,Y(M),NR> 

HUST  ESTABLISH  WHERE  THE POINT   GIVEN   BY   XINT.YINT   LIES   KITH 
RESPECT   TO  THE THE  POINT   GIVEN   BY   Q.j.0 

IF (I.EQ.1000) GO TO 3*3 
IF (XINT.LT.Q) GO TO 17Ö 
IF   (XINT.GT.Q)   GO   TO  163 

EXTlüöb 
EXT107Ö 
EXTILöW 
tXTUSv, 
EXTllw« 
LXT1110 
LXT112« 
tXTlliw 
c.XTll>tw 
EXTllpu 
tXTllb. 
EXT117J 
tXTllöt 
LXTIUU 
LXT12CU 
cXTl21u 
tXT122u 
LXT12J« 
EXTl2<»u 
LXTl25v, 
tXTl2bu 
fcXT127& 
tXTl2ö- 
bXTl29u 
E.XT13J0 
tXT131ü 
tXTl32ü 
tXTl33c 
tXTl3*o 
LXT13PIJ 
C.XT1360 
EXT137- 
tXUSöU 
EXT139- 
CXTIHOU 
EXTIHIü 
tXTt ■"" 
tXT 

w 

*H5U 
i.XTlWoo 
tXT147u 
LXT14ÖÖ 
tXTl<+9u 
EXT150J 
cXTlslv, 
tXTlS2l 
LXT1&30 
tXTlbHU 
tXT155ü 
tXT156t 
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c 
c 

c 
c 
160 

c 
c 
170 
c 
c 
1*3 

c 
c 
c 

C 
130 
203 

210 

C 
C 
C 
C 
C 
220 

ME  HAVE   (XXNT.EO.Q) 
BETA=PI/2.0 
GO TO   18] 

ME   HAVE   (XINT.GT.Q) 
BETA=ATANIYINT/(XINT-Q)> 
GO  TO   1*3 

ME   HAVE   (XINT.LT.Q) 
BETA=PI-ATAN(YINT/(Q-XINT>) 

NPTS=NPTS+1 
X<NPTS)=XINT 
Y(NPTS)=YINT 
NPTS=NPTS+i 
X(NPTS)=3 
Y(NPTS)=3.0 
RETURN 

AT  THIS   POINT   Q.EQ.R 
THE  Q.EQ.R   ALGORITHM  FOLLOWS 

TW3R=2.3*R 
1=1+1 
STHET=SINUHETA) 
CTHET=COStTHETA) 
Rl=TMOR*CTHET 
IF   (T.GT.Q.0)   RlC=BAKUP(RltT,T5>PT» 
IF   (T.EQ.0.3)   R1C=R1 
X1(I)=R1C*CTHET 
YKI)=R1C*STHET 

IF   (K.EQ.l)   GO  TO  250 
THETA=THETA+OELTA 
IF   ;THETA.LT.ALPHA)   GO   TO   23Ü 
1=1+1 
K=l 
STHET=SINIALPHA) 
CTHET=COS(ALPHA) 
Rl=TMOR»CTHET 
GO TO  210 

AT  THIS   POINT   Q.LT.R 
THE  Q.LT.R  ALGORITHM  FOLLOWS 

1 = 1+1 
STHET=SIN(THETAi 

EXT157L 
EXT1ÜÖU 
LXT159« 
EXTlbüL 
EXTlbJt 
tXTlb20 
tXTlb.<u 
tXTlb^w 
tXTlböü 
EXTlboO 
tXTlb7u 
tXTlbÖJ 
tXTlb9u 

E.XT17JU 
LXT171t. 
S.XT172L 
EXT173L 
i.XT17'»L 
tXTl7»ü 
tXT17ök. 
LXT177C 
tXTl78L 
tXT179ü 
LXT1ÖUW 
tXTlÖiJ 
EXTlb2u 
EXTlöJfc 
tXTl*"*- 
EXT1Ö3U 
C.XT166L 
EXT1Ö7Q 
tXTlödU 
EXT189u 
EXT19.il, 
EXT1910 
EXT192». 
EXT193Ü 
EXT19*u 
EXT19»C 
tXT19bJ 
EXT197L 

. EXT19ÖU 
tXTJ.99J 
tXT;?0Q0 
EXT2uiC 
tXT2u2L 
tXT2ü3l» 

... LXT20*0 
tXT2o5l 
EXT2uOÜ 
LXT2Ü7L 
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Z3Ü 

21*0 

C 
C 
250 

260 

C 
C 
c 
c 
c 
c 
c 
c 
G 
c 
c 

s 
c 

CTHET=COS<TH£TA) 
C1=CTCTH£T 
ClA=RSQ-<QSQ*STH£T*STHET> 
IF   (C1A.LT.Q.&)   60   TO   2«*C 
C2=SQRT<C1A> 
R1=C1*C2 
IF   (T.GT.O.0)   RlC=BAKUP(RltT,TSPT> 
IF   (T.EQ.Ü.CI   R1C=R1 
X1(I)=R1C*CTHET 
YKI>=R1C*STH£T 

IF   (K.E0..1)   GO TO  250 
THETA=TH£TA*DELTA 
IF   (THETA.LT.ALPHA)   GO  TO  220 
1=1*1 
K=l 
STHET=3INIAIPHA> 
CTHET=COSCAtPHA) 
R1=IQ*:THET)*SQ.RT<RSQ-<Q.SQ.*STH£T»STHET>) 

GO TO  230 

K=C 
KM=C 
Kr-Q 
OO  260   J=t,I 
X(J)=Xi(I-J*l) 
Y(JI*Y1(I-J*1> 
0ISQ=((X«J)-Q)*»2)*iYU»»*2) 
IF   (OISQ.Lc.RTHERSQ)   X2(J)=-l.u 
IF lDiSQ.Lt,RTHERSQ.> KM=KM*1 
IF (OISQ.GT.RTHERSQ) X2U»=1.0 
IF «DISQ.GT.RTHERSQ) KP=KP*1 
IF (J.EQ.l) GO TO 260 
IF (X2<J).N£.X2<J-1>) K*K*1 
CONTINUE 
M=I 

THE VARIABLE K CONTAINS THE NUMBER OF TINES THAT THE OVERPRESSURE 
LOCUS CROSSES THE THERMAL LOCUS, 

IF  KP 

IF  KM 

= <*I> THEN ALL POINTS OF THE OVERPRESSURE LOCUS Lit. 
OUTSIDE OF THE THERMAL CIRCLE <K=0) 

<*I»  THEN ALL POINTS OF THE OVERPRESSURE LOCUS LIE 
EITHER ON OR INSIQE OF THE THERMAL CIRCLE (K=.» 

IF (RTHERM2.GT.0.0) GO TO 270 

AT  THIS  POINT   RTH£RM2=0.0   WHEN EMTEREO  FROH ABOVE 

r.XT2ö.iO 
cXT2u3.i 
LAT21ÜU 
tXT2Uu 
tXT212(l 
EXT21JI. 
tXTüim. 
LXT2130 
tXTciou 
tXTtl7u 
LXT21ÖU 
EXT2190 
tXT22u„ 
LXT221U 
tXT222w 
L-XT2230 
tXT2i^t 
tXT22?« 
LXT22ÖO 
LXT2270 
tXT22du 
EXT229« 
EXT 236« 
.LXT231Q 
C.XT232C 
EXT233-J 
tXT23«*i, 
EXT2390 
EXT2.J6« 
EXT237t 
CXT238U 
LXT239Ü 
EXT2«»0J 

LXT2H10 

EXT2^2ü 

tXT2430 
LXT2H»»ü 

tXT2*ft>u 
tXT2<»b„ 
EXT2%70 
EXT2%8«: 
EXT2<f9ü 
LXT25|,Ö 
EXT2»lü 
EXT 252t; 
LXT253U 
tXT25^c 
tXT25!»Q 
tXT25bi 
tXT257u 
EXT25ÖC 
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c 
c 
c 
270 

c 
c 
283 

C 
c 
c 
L 
c 
290 

c 
c 

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

N»TS=-I 
B£TA=0.Q 
RETURN 

AT THIS POINT RTHERM2.GT.i.1 
IF (K.GT.Q) GO TO 300 
IF (KM.NE.I) GO TO 29Ü 

AT THIS POINT  KM=UI) WHEN ENTE*EO FROH ABOVE 
THE OVERPRESSURE LOCUS CONTRIBUT£S LITTLE OR NOTHING 
NPTS=0 
RETURN 

AT THIS POINT  KP=UI> WHEN ENTERED FROM ABDVc 
THE THERMAL CIRCLE IS CONTAINED 3Y Ort LIES OUTSIDE Or 
CONTAIN THE OVERPRESSURE LOCUS 
M--I 
IF (XU).GT. (Q.+RTHERM2)) GO TO 9J 
GO TO 80 

ANU L-UCS NOT 

IF (K.GT.l) GO TO 370 

AT THIS POINT 
OF THE LETHAL 
THE NEXT MOST 
FIRST ORJER I 
OVERPRESSURE 
THE POSITIVE 
ABOVE BY THE 
THE COOROINAT 
ARRAYS X AND 
NEAREST THE C 
FROM THE CENT 

THE MOST TRIVIAL CASES INVOLVING rfON-INTtRSEGTION 
LOCI HAVE BEEN OET£CTEJ AND ISOLATED. 
SIMPLE CASE IS THAT OF FIRST ORDER INTERSECTION. 

NTtRSECTION OCCURS WHEN THE POSITIVE HALF OF THt 
LOCUS INTERSLCTS TH£ THERMAL CIRCLE ONLY ONCt. 
HALF OF THE OVcRPRcSSUR^ LOCUS HAS BEtN GENtRATcü 
Q.LT.R OR THE O..EO.* ALGORITHM. 
ES OF THE OVERPRESSURE LOCUS ARE CONTAINEO IN THE 
Y. THE POINT GIVEN 3Y COORDINATES X(1),Y(1) IS 
ENTROiO - THE POINT GIVEN BY X(I),Y(I) IS FARTHcST 
ROID. 

FIRST ORDER INTERSECTION OCCURS WHEN K=l 
FIRST ORDER INTERSECTION MAY BE CONSIOEREO BY SENSING THE VALUES 
CONTAINED IN THE ARRAY X2(JI FOR J=l,2,...8i. THE CONTENTS OF 
THE ARRAY X2(J) SHOULD RESEMBLE (FOR FIRST ORDER INTERSECTION) 
ONE OF THE FOLLOWING CAStS, 

CASE(l) +l,+l,...,*i,-l,-i,...,-l 
CASE(2) -l,-l,...5-l,+l,*l,...,+i 
CASE(3) +1,-1,-1, 1 
CAS£<<») -l,-l,...,-i,U 
CAS£(5) +1,♦!,...,*1,-1 
CASEtb) -l,+i,+l,...,♦! 

CASF.S I3> ANO (<♦), ALL OF OVERPRESSURE LOCUS (tXCEPT FOR ONt POINT) 

EXT2&9. 
tXT2öd J 
t.XT2bli, 
tXT2b2'., 
tXT2b/i 
tXTSbHQ 
cXT2baL 
tXT2bo. 
tXT2o7u 
LXT26ÖU 
EXT2b9u 
tXT27u^ 
EXT271L 
LXT272.» 
tXT27/u 
tXT27<»b 
LXT27f>w 
f.XT2/au 
tXT277w 
tXT278.» 
tXT279u 
tXT2o«J 
tXT281u 
LXT262L 
{.XT2Ö3J 
cXT28*u 
EXT283Q 
EXT20bL 
tXT287« 
tXT288ö 
EXT2890 
EXT29uu 
tXT29lu 
EXT292J 
tXT293ö 
tXT29<*ü 
tXT295u 
LXT296Ü 
tXT2970 
LXT298U 

LXT299Ü 
tXT3£J«. 
E.XT3Q1Q 
LXT3:2« 
tXT3u3u 
tXI3ütü 
LXT3Q30 
EXT3Ü6Ü 
EXT3g7ü 
cXT3üöu 
LXT309Ü 
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c 
c 
c 
c 
c 
c 
310 
c 
c 
■a 

c 
c 
c 

320 
330 

C 
c 
3<»0 

c 
c 

IS LITHER ON OR MITHIN THE THERMAL CIRCLE 
IF (KM.£4. a-ll) GO TO 28i 

CASES (5» ANÜ (6li ALL OF OVERPRESSURE LOCUSUXCEPT FOR CNt POINT 
IS OUTSIDE OF THE THERMAL CIRCLE 
IF (KP.Nt.(I-D) GO TO 310 

THE FOLLOWING IF IS TRUE FOR CASE (6» 
IF <(X2(1).EQ. (-1.U)» .AND. (X2(IKEQ.(*l.Qm GO TO 290 

IT IS ESTABLISHED INDIRECTLY THAT HE HAVE CASc (5) 
M=I 
IF (X(I).GE.Q) GO TO 9t 
GO TO SO 

CASES (1> ANO (2) REMAIN TO BE DETECTED FOR K=l 

TH£ FOLLOWING IS TRUE F3R CASE (1> 
IF ((X2(1).EQ.(+1.0)).ANO.(X2(I».£Q.(-1.0))) GO TO öJ 

AT  THIS  POINT  CASE   (2)   REMAINS 
CASE   (2»   IS   ALMOST   IOENTICAL   TO  CASE   (U   AFTcR   INT&RCHANGING 
XU)   WITH  XlI-J+1»   ANO  V(J)   WITH   Y(I-JU»   FOR   J=lt2.... 
THE  COMPUTATION OF   BETA   IS   DIFFERENT   THOUGH. 
VARIABLE   I   IS   SET   EQUAL   TO   1002   AS   A   FLAG  SO   THAT   THE   BETA 
COMPUTATION   IS  PERFORMED  AT   STATEMENT   390   RATHtR  THAN   AT   9. 
M=I 
DO  320  J=1,I 
IF   ((I-Jtl).LE.J)   GO   TO   33« 
T£MP=X(J> 
X(J»=X(I-Jtl) 
X(I-J+1)=TEMP 
TEMP=Y(jr 
YU> = Y(I-J*1) 
Y(I-J*1)=T£MP 
CONTINUE 
I=1(JQC 

GO  TO   6J 

IF   (XINT.LT.Q)   GO   TO   3fc0 
IF   (XINT.GT.Q)   GO   TO   3&3 

WE  HAVE   (XINT.EQ.Ü.0) 
BETA=PI/2.0 
GO  TO   181 

tXT3lu« 
tXT3llJ 
tXT3it», 
tXT3l3ü 

)EXT3i.<*u 
t-XT3i3- 
C.XT316U 
:. T3l7w 
C.XT316Ü 
EXT319., 
tXT32uu 
tXT321„ 
C.XT322Q 
EXT323« 
LXT32H« 
EXT325Ü 
EXT32ou 
EXT327& 
CXT32Ö0 
EXT 329b 
tXT33jw 
tXT33it, 
tXT332u 
EXT3i^g 
t.XT33*J 
üXT33äu 
(.XT336J 
C.XT337Ü 
LXT33(jg 
cXT339w 
tXT3t00 
LXT3H1« 
C.XT342U 
c.XT3*J j 
tXT3H*t. 
tXT3*5o 
tXT3*o„ 
tXT3<»7i 
LXT3<»8M 

LXT3<*9u 
cXT33iib 
tXT35lb 
EXT352u 
tXT*530 
fcXT3b<»t 
LXT355w 
tXT3öbg 
s.XT3£>7o 
LXT3bdu 
tXT359U 
LX13OUV. 
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: 
c HE  HAVE   (XINT.GT.i.Q)                                                                                                                   LXT3D10 

350 BETA=PI-ATAN(YINT/(XINT-IJ))                                                                                                   CXT362ü 

CO  TO   180                                                                                                                                         tXT3o3o 
C LXT3I»4U 

c ME   HAVE    (XINT.LT.Q)                                                                                                                        cXT36äO 
360 BETA*ATAN(YINT/(Q-XINT)>                                                                                                     tXT3bod 

G3   TO   183                                                                                                                                         LXT3b/w 
C tXT3odu 
C t.XT3b9u 
c MULTIPLE   INTERSECTION                                                                                                            tXT37uj 
37a WRITE   (6*<*10)   K,Q,R,T,RTHERM2                                                                                         tXT37lw 

00  380   J = 1,I                                                                                                                                  tXT372u 
WRITE   (6,420)    X(J),Y(J),X2(J)                                                                                              cXT373^ 

38Q CONTINUE                                                                                                                                                   tXT374ü 
C LXT275u 
c THE   FOLLOWING   IS  A   TEMPORARY   APPROXIMATION  FOR  MULTIPLt   INTtRStCT.LXT37Oü 

NPTS=C                                                                                                                                                EXT377u 
RETURN                                                                                                                                                tXT3780 

c tXT3790 
393 FORMAT   (75H   OVERPRESSURE   LOCUS   LIES   OUTSlUt   OF   ANO  OOES  NJT   uONT AILXTidj t. 

IN  THE   THERMAL   CIRCLE»                                                                                                             tXT3öl„ 
433 FORMAT   (70H     FROM  SUBROUTINE  EXTRACT,     OVERPkuSSURE  L0CJ3   CÜNTAINSLXT3Ö20 

1   THERMAL   LOCUS   5                                                                                                                         tXT3ö3u 
413 FORMAT   <iH-,33HMULTIPLc INTERSECTION   WHERt     K   =   ,I3/1H   ,4(c.ia.8,5XtxT3<Ww 

1)/»                                                                                                                                                                tXT3ö*L 
42G FORMAT   <1H   ,£16.8,5X,Elo.a,3X,F5.1)                                                                               tXT3öoG 

END                                                                                                                                                       tXT387j 
FUNCTI3N   BAKUP   (R,T,TSFT)                                                                                                   BAK     iw 
COMMON   /DISTIME/   S(99,2),0(99,2>,NU*JATA(2),CV(2)tTI(2»,ITYPt,NTYPBAK     2o 

i£,JTYPi,MTYP£,RAOMAX                                                                                                              BAK     30 
MOEX-NUMOATAdTYPE?                                                                                                               BAK    4ii 
IF   (TSPT.LE.SUNOEX,ITYPE))   GO   TO   13                                                                         BAK     $u 

C WRITE(6,5J   TSPT,NUMOATA(ITYPE>                                                                                       OAK     Ow 
CALL   TIMEGEN   (TSPT)                                                                                                                  BAK     70 

13 INDEX^NUMDATA(ITYPE)                                                                                                               BAK     de 
DSPT=ALAG(TSPT,S(1,ITYPE),0(1,ITYPE)»INDEX)                                                        faAK     9u 
RMAX = DSi»T*R                                                                                                                                    BAK   IJL 

IF   (RMAX.LE.OdNOEX,ITYPE))   GO   TO  23                                                                        BAK  11Ö 
C WRITE(6,15i   RMAX.NUMOATAUTYPc)                                                                                         BAK   12c 

CALL   DATAGEN   (RMAX)                                                                                                                  3AK  13u 
sa IN3 = X = SUHDATA(ITYPE>                                                                                                               BAK   141 

TMAX=ALAG(RMAX,D(l,ITYPE),S(1,ITYPE),INDEX)                                                        BAK   150 
T2=TMAX-T                                                                                                                                                 SÄK   Is»' 
IF   (T2.GE.TSPT)   GO   TO  30                                                                                                     BAK  17w 

c WRITE(o,2t)   T2.TSPT                                                                                                                       BAK   löu 
BAXUP*0.i)                                                                                                                                         BAK  190 
RETURN                                                                                                                                                        BAK   2UL 

3Q INDl:X*NUMOATA (ITYPE)                                                                                                               BAK  21„ 
BAKUP*ALAG(T2,S(1,ITYPE),0(1,ITYPE),IN0EX)-0SPT                                              BAK   221 
IF   (BAKUP.LT.0.0)   BAKUP=i.C                                                                                              BAK  230 
RETURN                                                                                                                                                BAK  2HL 
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■ 
BAK  ou 

13 

10 

C 
c 
c 
c 
c 
c 
c 

c 
13 

C 
2} 

3) 
<♦! 

53 
63 

C 
73 

END 
SUBROUTINE   OATA&EN   (R 
COMMON   /OISTIME/   S(99,2),0M9,2» ,NUMJATA(21,CV(2»,TI(2),ITYP 

lE,JTYPE»MTYPt,RAOHAX 
NUM0ATA(ITYPE»*NUMDATA(ITYPE>*1 
IN3EXsNUrtDATA(ITYPE) 
S(INDEX,ITYPE»-S(INOu 
D(INOEX,ITYP£)=(CV(IT 
IF   (R.GT.QdNOEX.ITYP 
RETURN 
END 
SUBROUTINE TIMEGEN (T 
COMMON /OISTIME/ S(99 
1E»JTYPE,MTYPE.RAQMAX 
NUMOATA(ITYPE)-NUMDATA(ITYPE)-fl 
INDEX=MU*DATA (iTYPE» 
S(INOEX,ITYPE)-S(INDE 
0(INOEX,ITYPE»=(CV(IT 
IF (TIME.GT.SUNOEX.I 
RETURN 
END 
FUNCTION ALÄG (XV,X,Y 

L) 

•.X-1,ITYPE>*TI (ITYPE» 
fYPE»»TI(ITYPE»)♦0(INDtX-i,ITYPil 
>E)i GO TO 13 

IME» 
l,c»,i»(99,2),NUNJATA(2>,CV(2> #TI(2»,ITYP 

;X-1,ITYPE H-TIUTYPE» 
YPE»*TI(ITYPE»»♦ü(INüEX-i,ITYPE) 
.TYPE») GO TO 10 

,NXY) 

GENERAL PURPOSE FOUR-POINT LAGRANGIAN INTERPO 
GIVES RESULT OF INTERPOLATION OF TABLE OF Y A 
AT   ENTRY   POINT  XO* 
NOTE  -   X   ARRAY  MUST   BE   IN   ASCENDING  ORDER. 
FJNCTIDN  BY  HARRY   M.   MURPHY»   JR.»   30   NOVEMBER 

OINENSION   X(NXY»,   Y(NXY» 

L=2 
M=NXY-1 
XO=XV 
IF   (2-M)   20.80,80 

I=(L*M>/2 
IF   (L-I)   30,70*20 
IF   (X(I)-XO)   56,70,<»G 
M=I 
GO  TO   20 
IF   (X(I*l»-XO>   60,70,70 
L = I 
GO  TO  20 

ALAG=YU-i)»(X0-X(I))MX0-X(I*l))MX0-X(I*2»» 
ll»-V(I*l»»*(X(I-l»-X(I+2»»»*Y(I»»(X0-X(I-l»»» 
2»»/<(X(I»-X(I-1»)*(X(I)-X(I*1»>*(X(I»-X(I*2)) 
3(X3-X(I)»MXO-X(I + 2»»/((X(IU>-X(I-i»»*U(I+i 
<»)))*Y(I*2>*(XQ-X(I-l)>MXO-X(I>)MXO-X (!♦!))/ 

CATION FUNCTION 
S  A  FUNCTION  OF 

19b&. 

/((X(I-1»-X(I»> 
(XO-X(I + l)»»(X.Ö 
)*Y(I+l»»(Xü-X( 
)-XU>>MX(lH» 
((X(I*2)-X(I-1) 

BAK <:oC 
DAT i.b 

cNTYPliAT 2u 
DAT SI 
OAT t0 
DAT 5t 
DAT Ou 
OAT 7L 
DAT 80 
DAT 9w 
DAT luw 
TIG lu 

t.NTYPTIG 20 
TIG 3» 
TIG H» 
TIG ill 
TIG oO 
TIG 7w 
TIG 6u 
Tita 9b 
TIG 100 
A IG li 
ALG 2u 
ALG 3b 

X    ALG t»0 
ALG 5& 
ALG Du 
ALG 7L 
ALG 80 
ALU 9Ü 
ALG iUw 
ALG lAii 
ALG 12» 
ALG 130 
ALG It» 
ALG 15» 
ALG lou 
ALG 170 
ALG 18» 
ALG 19b 
ALG 23» 
ALG 210 
ALG 22Ü 
ALG 23ls 
ALG 2*u 

*(X(I-ALG 250 
-XU+ZALG 2ou 
I-1))»ALG 27u 
-XU+ZALG zau 
»♦(XUALG 29» 
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c 
89 

C 
c 
90 

c 
c 
c 

c 
c 
c 

5*21-X(I>)*(X<1*2)-X (1+1)1) 
RETURN 

WRITE   (6,90)   NXY.XO 
ALAG=C3 
RETURN 

ALG 
ALG 
ALG 
ALG 

ALG 
ALG 
ALG 
ALG 

ALG 

ALG 

SNP 
SNP 

THE ORIGINAL VERSION, SNAPT, MENTIONED BELOW HAS BEEN MOOIFiwJ BY SNP 
CRAIG E MILLtR, CAPT, AFWL(SAB 
EXT 2C51 TO DETERMINE ONLY THE 
SPECIFIC USE OF THE ORIGINAL M 

FORMAT (26H0FUNCTION ALAG ERROR.  N =,I3i7H, ARG »,cl2.<*/lX) 
EMO 
SUBROUTINE   SNAPTCM   (IPR0B2) 

SNP 

IF   (TEFFI.EQ.O.)   GO  TO   10 
TEFF=TEFFI 
GO  TO   20 

),   KIRTLANÜ   AFB,   N.   HEX. ,   2<»7i./ll 
THERMAL   RANGE   SOLUTION  WHICH   IS   ONtSNP 

ULTIPURPOSE   PROGRAM. SNP 
SNP 

c5=INPjT,TAPtb=0UT?UT,FlLMPR,PUNCH)   SNP 
SNP 

PROGRAM  FOR THERMAL  cNERGY SNP 
SNP 

BETINO, SETA, W,RHO,VIS,PZ.HSL,HTt»HBLSNP 
CRAFT,03URST,MBURST,ATM,CAL,TtFFI SN> 
Z(5,18),XXX(12! ,Ymij)f ZZZ(10,1«.' ,KSNP 
Xl(13),CX2(d),B(S,l3) SNP 
,Ti3,ANG,FIR,FV,FW,D£LU,DELL, THSTb.TASNP 

SNP 
SNP 
SN> 

******************   5(^p 
SN? 
SNP 
SNP 
SN? 
SNP 
SNP 
SNP 
SN> 
SNP 
SNP 
SNP 
SNP 
SNP 
SNP 
SNP 
SNP 
SNP 
SNP 
SNP 
SNP 
SNP 

PROGRAM SNAPT(INPUT,OUTPUT,TAP 

SNAP-T WEAPON EFFECTS 

COMMON /PASS/ SZ,AZ,OELA,AMAX, 
1,V£L,ALPHL,TMPL,WUAL,CPL,XL£L, 
COMMDN /TABLES/ XX (18),YY(5),Z 
1XXXU9) ,YYYY(2C) ,ZZZZU3,19) ,C 
COMMON /INFO/ RS,WSA,CANGP,WSH 
1T0,FHBW,SLBR,SAV£,TEFF 
COMMON /INOCTR/ INO.KOI 
REAL MBURST 
*************** 

K3UNT~\ 
1   CALL READ (KOUNT) 
SR=((W/CAL)*»0.5)»5280.0 

FOLLOWING RELATIVIZES A/C ALTITUDE TO SEA LEVEL BY ADDING GROUND 
HEIGHT 
AZ=AZ+HTE 

DIFF=A3S(AZ-(HBL+HT£)) 
IF (SR.LT.DIFF) SR=i.31»DIFF 
SZ=SQRT(SR**2-DIFF»»2) 
OiLA=AMAX=BETA=0.0 
VEL=ALPHL=TMPL=0.0 
WUAL=C»L=XLEL=0.J 
CRAFT=O3URST=0.0 
M3JRST=0 
ATM=TEFFI=J.J 
*************** *********** ****** 

3Ju 
3iu 
32b 
330 
3<iL 
35b 
3ob 
37 0 
38b 
39Ü- 
lC 
20 
31 
*b 

60 
7u 
ÖL 
9b 
100 
ill 
12b 
13u 
UQ 
150 
16b 
17« 
180 
19b 
200 
21b 
220 
230 
2** 
25t 
2öü 
270 
28« 
29b 
3u u 
310 
StU 
33b 
3tb 
350 
30* 
37b 
38b 
390 
H» u 
fib 
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13 
23 

C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
33 
HO 

53 

63 

TEFF=TEFU(W,HBL+HTE) 
KOl=0 
IND=U 
WRITE 

SN> 
SNP 
S^P 

(6,30) 6NP 
HKITE   <6,H3)    CPAFT,HUAL,tf£L,AMAX,ALPHL,CPL,SZ,BtTA,TMPL,XLtL,AZ,dcSNP 

1TIN0,0ELA,CAL SNP 
WRITE   (6,50i    W;ATM,VIS,HBL,ÜAY,PZ,HTE,RH0,HSL,T£FF,03URST,MöUR:ST      SNP 
WRITE   (6,60) SNP 
»•♦*»***♦♦*♦»#»•♦#♦»**»♦*»»•♦»***   SNP 

CALL  THERML SNP 
CALL   THERML    (IPRCB2) SN? 
*********************************   i,NP 
FOLLOWING  RELATItflZES   A/C   ALTITUDE   TO   GROUND SNP 
AZ=AZ-HTE SNP 
♦   »*»♦♦♦♦*#»♦*«»♦*♦***♦»»(«♦♦♦♦**■»*   2NP 

RETURN SNP 
KOJNT=KOUNT*l SNP 
GO  TO  1 SNP 

SNP 
SNP 

FORMAT 
* ♦   *   * 
* *   *   * 

FORMAT 

<lHl,135<lhX),//) 
********* 
********* 

********** 
******* 

*   *   * *   *   *   * 
* 

<1X,135UHS),///) 
************** 

SNP 
SN3 

SNP 
*****************   SNf> 

SNF 
FORMAT    (1H   ) SNP 
FORMAT   (6X.13HPANEL   DATA        ,50X,19HRECEIWER  PARAMETERS,//.oX.öHCRASNP 

1FT     =,E1H.7,1QX,8HWTL = ,E1H.7,9X,dHFTStC     =,ElH.7,luX,dHMAXALT   SNP 
2s,EiH.7,/,bX,3HALPHAL   =,C1H.7,13X, 8H.JTUL       =,tlH.7,9X,6H1STHK     =,£SNP 
31H.7,10X,8HTILT        =,E1H.7,/,6X,8HTMPL        =,C1H.7,1JX,SHXLCL        =,£1HSNP 

H.7,9X,8H1STALT   =, ElH. 7, IG X,8HB£TAID   =,ciH.7,/b9X,8HOALT        =,clH.7,SNP 
510X,8HCAL =,ElH.7///) SNP 

FORMAT   (ÖX.17HSOURCE  PARAMETERS,-»bX,22HATMOSPHERIC  PARAMET tR;>,//,oSN> 
1X.8HYIEL0     =,E1H.7,H1X,8HATM =,E1 H.7 ,10X,öHVISBLC   = ,£1H . 7 ,/ ,bX, SN? 
28HBURST     = ,ElH,7,HlX, 8HDAY =, £1H. 7.UJX »8HVAP0R     = ,£1H. 7 ,/ ,oX,8HSNF 
3TARGET  =,E1H. 7,H1X, 6HALBEOO =,£1H.7,10X,8HHAZc       =,C1H.7 ,/bX ,ÖHTH  SNP 
t»£Fr   =,E1H.7/6X,8HÜBURST  = ,ElH.7/6X, 8HMBURST   = ,clW//> SN? 

FORMAT   <1H   ) SNP 
END SNP 
SUBROUTINE THERML(IPROB2I THc 
SUBROUTINE THERML THt 
COMMON /PASS/ SZ,AZ,0ELA,AMAX,BETIND,8ETA,W,RH0,VlS,PZ,HSL,HTt,HBLTH£ 
i,VEL,AL:»4L,TMPL,WJAL,CPL,XLEL,CRAFT,0BURST,MBURST,ATM,CAL,TcFFI   THE 

COMMON   /NEEDED/   TP6,TMfi,TM3,TP7,TMH,TM9,TMö,C0N,PSL.TNb THc 
COMMON   /INFO/   RS,WSA.CANGP,WSH,TO,ANG.FIR.FV,FW,0£LU,Ot-L, THSU,TAT HE 

1TÜ,FHBW,SLBR,SAVE,TEFF THt 
COMMON   /INDCTR/   IND,K01 THc 
COMMON   /CAN/   C0N2,SZ1,M0M THt 
COMMON   /PROBLF1/   NEKFR08 THc 
LOGICAL   NEWPROB THE 

H2 0 

430 
HHt. 

HO« 

H7 0 

H9V. 

out 
&lfl 
52». 
53u 
J»HO 
Sog 
5ov, 
57t 
so« 
?9o 
Oil» 
blu 
o2t 
63 0 
bHu 
oil 
DDK 
o7ü 
bdw 
69w 
7w w 
71c 
72v. 
73* 
7HÜ 
7ä- 
76u 
77w 
76». 
79- 

6lL- 
10 
2u 
30 
Hü 
30 
OJ 
74 
ÖU 
90 

100 
llu 

! 
i 
i 

; 
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REAL   HBURST 
REAL   X 
DATA TP13.TP9 

1M5,TM6,TH7,TH 
2,1.!;£♦<♦,1.3E* 
35,i,3E-&,1.0c 

HSUBS(X)=2.3* 
NEWPR08=.FALS 

g ******* 
KDJMT=3 

C ******* 
C0*=~H.57*TM5 
SZl=SZ 
08=ABS(DBJRST 

13 IF   <AZ.LT.HTE 
TST = HBL/W*M1 
RS-238.1»W*»( 
IF (TST-177.0 

23 THSTO-1.3 
TAT0 = C3 
GO TO  60 

33 IF   (TST-369.3 
«»0 THSTQ=6.21MP 

TAT&=1.0-THST 
GO TO  60 

53 THSTO=0.3 
TATQ=1.0 

63 IF   (TST-183.0 
73 FHBW=3.4l»TM3 

GO  TO   93 
83 FHBW=1.63 
93 IF   <W-503.a> 
133        OELL=1.0 

DLLJ-C.3 
GO TO 121 

113        0ELL=.9J12-.2 
ÜELU-1.3-DELL 

1?0        WSH=WSUBS<HTE 
FM=(3o/2.t»(. 

133        IF   (OBURST.GT 
WSA=WSU3S<AZ) 
M0!1 = l 
IF <TST-2<»<,.<J 

li*3        TO = 3Q03.r,+lZ. 
GO TO 16s 

153 TQ=b3C3.j 
163        FV=1.296*ALOG 

FIR=1.322-1.3 
QA=ABS(CAL) 

173        HB=HBL 
SLBR=SZ 

,T3,TMl,TM2,Trtj>,TM'»„ 
»l.ü£*7»l»«c*o,l.ii£+ 
2tltuc3il.uc~Htl.uc. 

,TP8.TP7,TP6,TP5,TP-»,TP3,TP2,TP1 
atTMgtTMic/i.Ci+iü.i.iE^a.it+a 
3,1.0c*2»l.öE*itl»3»1.3E-l»l.-E- 
-7,1.&E-8,1.3c.-9.1. 35-13/ 
PZ»(1.-10.»»(-6.1»X»TM5)» 
E. 
************************** 

**»**»**»***»»** 

) 
)   GO   TO  520 
.0/3.01 
1.0/3.0) 
)   Z0.33.3C 

)   <*3,%a,5l 
6M(1.0/TST)*^3.Q-2.0»TM8) 
0 

)   70.70t8C 
♦TST+1.0 

********* 

100.100,110 

287»ALOG(h»TH3)».H3-*29 

) 
32/TcFF» 
.0.» AZ=HBL 

) 1<*0,1<»0,153 
3»TST 

(TD»*.'t3',29-^.<,2fe 
38»TM«»*T0-1.17d»TM9»TO»»2 

THE 12« 
THc 13K 

TTHc uo 
»THc. 13- 
-THc 10v» 

THc 17- 
THE lGl) 
THc 19. 

♦THc 2uu 
THc 2ij 

♦THE 221 
THE 23u 
THE 2<*i 
THc 2?u 
THE 260 
THc 27J 

THc 2du 
THc 29u 
THc 300 
THc oi u 
THc ZZc 
THc 33u 
THc 3<i0 
THE 35c 
THc 3öu 
THc 37„ 
THc 38 U 
THc 39* 
THE <tuu 
THc Hlu 
THc H2Q 
THc Hi," 
THc <t<*U 
THc w» 
THc 460 
THc <»7c 
THE H8C 

THE t»9t 
THE pQu 
THE aiw 
THc 52u 
THE 53Ü 
THc 940 
THt tag 
THc bow 
THE &7i. 
THt 6ü0 
THc »9u 
Trie bu j 
THc 61Ü 
THE 620 

83 

-i-At -X 



f 

CALL   UPLQH   (HB,$LBR,A'.,BL ,CBETL ,CTHT ,QNL ) THE   63Ü 
IF   (NEWPROB)   RETURN THt  b<*« 
IF   (K01.EQ..1)   GO   TO  <*<♦£. THt   bau 
THT*ANG THt  boo 
IF   (OELU)   180,190,180 THt  b7u 

133 HB=HBL*RS THE  68b 
CALL   UPLOM   <HB,SLBR,AU,BU.CBETU,CALP,QNU) THE   oJw 
IF   (NEKPROB)   RETURN THt   7üu 
IF   (KOI. EC 1)   GO   TO  *»«»C THt  710 
ALP=ANG THt  72a 

190 CU=QNU»0£LU THE   73t 
CL=QNL»DELL THt   7*li 
IF   (BETINO)   2<»Q,310,2QC THt  750 

230 IF   (DELU.EG.0.C)   GO   TO   210 THt  76« 
BHU=ATANCSQRT{l.-CBfcTU^2)/CBfcTU> THE   77Ü 

213 BML=ATAN(SQRT<1.~CBETL»»2)/CBETL> THt   7dc 
IF   ((ALP-BMU).LT.1.570796326)   GO   TO   220 THt   79Ü 
BU=0. THt   ÖÜU 
IF   (<THT-BMD.LT. 1.570796326»   GO   TO   22C THt   81., 
BL = G. THt   82a 

220 IF   (RMO.ECQ..ANO.AZ.EQ.(HBL+HTE))   GO  TO   230 THt   83 0 
BETA=ATAN((AL»SQRT(1.0-CTHT»»2)*3L»SQRTU.Ü-CBtTL»»2)*CU/CL*(AU»SITHfc.   OHL 

lN(ALP)*8U»SQ.RT(l.j-CBc.TU»*2)))/(AL*CTHUBL»C8ETL+CU/CLMAU*QALP*BUTHt   Ü5w 
2*;BETU)») THE   8ÖW 

IF   (8ETA.LT.0.)   aETA=BETA*3.1%159 THt   87u 
GO  TO   310 THt   odC 

230 BETA=1.57295 THE   8*1» 
GO  TO   310 THt   9at 

C HOOIFIEO   INCIDENT   ANGLE PACKAGE THE  910 
c THt   92u 
2<t3 ANGLE=60.0/57.3 THE   93», 

SU£ = 1.Q THc   9"*g 
IF   (BETA-1.5708)   260,260,250 THE   950 

253 SIQE«2«0 THE   9o« 
260 IF   (ALP-ANGLE)   28c,280,27 3 THt  97c 
270 AL3=(ALP*SI0E»ANGLt)/2.J THt   98ii 
2ö0 IF   (THT-ANGLE)   300,330,293 THt   99C 
293 THT=(THT*SIDt*ANGLE)/2.3 THtlCaw 
330 CONTINUE THtluU 
C THtl020 
310 IF   (OELL.EQ.1.0)   GO   TO   320 THtlc30 

BMU=ATAN(SQRT(1.3-CB£TU»»2)/CBcTJ) THtljHu 
323 BMI. =ATAN(SORT (1.i-CBETL»»2)/CBETL) THtluPu 

VERTU*COS(ALP-BETA) THtlOoO 
IF   (VERTU)   330,330,3^0 THElü7u 

330 VERfU-0.3 THtlu öu 
3%3 VERTL=COS(THT-BETA> THtlii9o 

IF   (VERTL)   350,350,360 THEilJu 
353 VE?TL=0.0 THEillu 
360 QEUO=CU»AU»VERTU THE112C 

QEUR=CU*8U»(ABSCCOS(8MU-3ETA))) TKE1130 

' 
84 
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>                                                          Q£Lü=CL»AL»VERTL IHdUH 
QELR=CL»aLMABS(COS<BML-B£TAI») IHCUJW 

QEU=Q.EUD*QEUR THtiltoC 
Q£L=Q£LO+QcLR THcll7t 
QE=QEL*QEU TH£11«K 
AZ<=AZ/3281. THtiI9i. 
HBK=H8L/32öl. THc.l2U 
SZK=SZ/3281. THtl21w 
SZN=SZ*.00016*» THtl220 
IF   (CAD   «»30,t»3Q,37G TH£l23u 

370        If   <ABS(aA-Q£)-G.QCGl*QA)   330 t «»8 J . «>9 J TH£l2«n. 
3d3        IF   iWUAL.U.Q.)   GO   TO   «»OS THtl25u 

IF   (AZ.GT.<HBL-HT£*RS>1   GO   TO   393 TH£12bG 
CALL   TEMP   (Qt.TMP) THtl27c 
GO  TO   i»13 Trtcl2du 

39ü        CALL   TErIP   <Q£,TMP» THtl29c 
GO  TO   413 THtl3yt 

'»33        WRITE   «6»53ü)    AZ»HBL, AZK, HBK.SZ, SZK, 3£TA,S,ZN, CL,CUtOcL »acLÜtli£LR,QTHcl3lC 
1£U,Q£U0,CIEUR,QA,QE THcl32u 

GO  TO   «»23 THC133U 
«»10 WRITE   (6t5«»0)    AZ,CL,SZtCU,Q£L»QELQ,a£LR,ütUtU£U0tQt.UR,QA,QE,ti£TA,TTHcl3«»U 

IM? TM&1350 
«»20        MOM=l THcliöu 

GO   TO   H<»0 THtl37« 
«»3Ü         WRITE   (6,550)   AZ,CL,SZ»CUvUtL.C£L0.Q;.L^,QcU,a£UD,aiURtQ£»3tTA THtlSöj 

MOM=l THtl39u 
M»ü         AZ=AZ*DELA THiLl^QC 

IF   (AZ.GT.AMAX.OR.AZ.Eü.ü.)   GO   TO   <*5J THCIHI« 

GO  TO   133 THC1H2U 

«»30        HBL = HBL*OB THC1H3U 

IF   (HBL.iT.MdURST.OR.HBL.cQ.D.)   GO   TO   «»70 TH£l<t«»0 
IF   (TE~FI.GT.0t)   GO   TO   f&ä THtl«täü 
TEFF=T£FU(W,HBL*HTE) THtl^bu 

«♦60        SZ=SZ1 THtl*»70 
GO  TO   13 THEl^do 

«♦70        RETURN THcl*9(. 
«»63        E=.3 THtlöJu 

'                                                     SSZ=<SZ»SZ*(Q.E/QA)**£*(AZ-H3L)MAZ-H3L)M(UE./QA> ♦*£*!. 0>) THclSlO 
A=(QE/3.A)»*c TH£lt>2w 
IF   (SSZ.LT.0.)   GO   TO  «»90 THtl53w 
SZ=SQRT(SSZ) THtläi»!; 
SZN=SZ». 00016«» THdlöäü                 j 
SZK=SZ/3281. THilsbu 
M0M=MOM*l TH£157u 
IF   (MOM.GT.10G)   GO   TO  blG THclifit. 
GO  TO   173 lH£159u 

«»93        IF   (AZ.GE.CHBL+HTE))   GO  TO   500 THtlbJu 
WRITE   (6i560)   AZ THElblu 

Q ♦♦»»♦♦♦»»»»v#»*»*»*#»»»»*»#»»**»*   THtl62u 

C            SZ=SZ1 THtlb30 
C             GO  TO   «»2 THtlbti. 
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I?R082=1 THtlbäc 
RETURN THtloöi, 

Q ♦»♦-♦♦»»♦»♦♦^♦»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦»   Tntlö7(j 

503        WRITE   (6,573)   AZ THLibbJ 
C •  *•♦*♦»■»**•*»#***#*•*♦»»**#»♦#♦#»   THtlb9u 

C IF   (DBURST.LT.U)   GO  TO  «»3 THtl?jb 
IPR0B2=1 THE171Q 

Q »»♦¥»#»»»•»»»»»»»♦***♦*»»*»***»**    7Htl72ti 
RETURN THE173t 

510        WRITE   (ö,58ü) THti7^ 
RETURN TH>i7->0 

523        WRITE   <&,53iJ>   AZ ^Hti7o^ 
Q            *»»»♦*»#■***»#♦»»***  ♦♦*»**»»»>:•♦♦»♦ *THtl77u 

K3JNT = K0UNTU THs.l78o 
IF   (KOUNT.GE.10)   STOP THtl79Q 

Q »^»♦♦»♦♦♦»♦♦»♦»»♦»»  ♦♦*»»»»»»*»*»»   *TriLlbJ- 
Q **»***«*»»**»•»*******»**»*»»*»**  *TH£18lu 

AZ=AZ+HT£ THE1821* 
GO  TO   13 THtl63u 

U THE18H£ 

C THtldJo 
P ♦»»♦»»♦♦♦♦»»»»♦•♦♦»♦♦♦♦♦•»»♦♦♦»♦♦♦jKtlöoO 
C $Y   AT   CRITICAL  PANEL      (CAL/CM*»2> Qt  = ,£12.:»//, IX,13s (1H»), TH£187i, 
C $/> THtladb 
Q *»»»•*+*»»»♦••***»♦**♦»*♦♦*♦»**»*   THE189Q 
C THti9t. 
533        F3RMAT   (6X,37HRECEIV£R  ALTITUDE (FT)   AZ   =,£12.»,5X.27HBUTHE191Ü 

1RST ALTITUDE (FT) HBL = ,ti2.5/.WX,9H(KH) AZ =,E12.5,2.U,llH(KM) TK.192- 
2 HBL *,E12.5/öX,37HCALCULATED HORIZONTAL RAN&t. (FT) SZ =,£12.b,5X ,TH£1930 
33QHANGLE BETWEEN LOCAL H0RIZ0NTAL/3i»X,9H (KM) SZ = ,£l2.i> ,5X, äsHANO TH£19f- 
«.CRITICAL PANEL (RAOIANS) BETA =,£12.3/3<»X,9H(NM) SZ =,cl2.&//,bX,3THtl95u 
52HJNATTENUATED ENERGY IN LOWER PHASE <CAL/CM»*2) Ct. = , £12. b/oX,scTrit19ovi 
6HUNATTENUATED ENERGY IN UPPER PHASE <CAL/CM»»2) CU =,£12.5,//,bX,lHcl97« 
?£-5HATTE^UATE0   ENERGY   IN  LOWER   PHASE   <CAL/CM»»2) QLL1HC19öW 

fi = ,E12.5><*X,6HQELD »,El2. 5,3X, 6HQELR =,£12.5/ ,6X,65HATTcNUATtü cNcTrtcl*9Q 
9RGY   IN   UPPER  PHASE    (CAL/CM*»2) Q.EU  =,£12.»,HX,bHUtUTHc2tj- 
10 =,£12.5t3X,6HQEUR =,E12.5//bX,6*HTOTAL FREE FIELD ENERGY ATCRITITHE2.il. 
fCAL   PANEL   (CAL/GM**2> QA   = ,E12.5/6X,b«»HTOTAL  ITERATEU   tNtRGTHc2020 
JY  AT   CRITICAL   PANEL      (CAL'CH»»2) Qt =,£12.5/) THt2ü3^ 

5<»0        FORMAT    <6X,37HAIRCRAFT   ALTITUDE   (FT) AZ   = ,£12.5,S>X ,p2HUNl HC20H? 

«ATTENUATED ENERGY IN LGWER PHASE (CAL/CM»»2> CL =,tl2.ä,/,oX,37HCTK£2^»t 
CALCULATED HORIZONTAL RANGE (FT) SZ =,£12.5,5X ,52HUNATT£HUAT tO cNtRTHfcSubi. 
3GY IN UPPER PHASE (CAL/3M**2) CJ =,rl2.9,//,0X,65HATT£NUATtü c.NcRTHt2u7C 
i»GY  IN  LOWER   PHASE   (CAL/CH*»2) Q.EL   = ,cl2. 5,<tX,toHQcLOTHe.2üdO 
5 =,E12.5,3X,bHQELR =,E12.5,/,bX,o5HATTENUATEQ ENERGY IN UPPcR PHASTHc2j9k 
6£   (GAL/Ci**2) QEU   =,£12. 5»4X,6HQtU0   =,E12.5,3X, 6HQt-THt21y U 
7UR =,E12.5,//,6X,6<»HTOTAL FREE FIELD ENERGY AT CRITICAL PANcL (CALTHc2il- 
8/CM»»2) QA   = ,E12.5,/,6X,b<HTOTAL  ITERATi.0  ENERGY   AT   CRUICALTHE212Ü 
9   »ANEL   (CAL/CM**2) (IE   =,£12.5,//,ÖX,obHANGLE   BETWEEN   LOCALTHE213& 
I HORIZONTAL AND CRITICAL PANEL (RAOIANS) BtTA = ,E12.5f/,oX ,H7H(USs.TH£2l<*ti 
tD  FOR CALCULATION   OF   HORIZONTAL   RANGE  ONLY) ,//,bbHCALCULAT£Ü   TtMPcTH£213t5 
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IRATURE OF CRITICAL PANLL (UEG-R) 
IUMING HORIZONTAL RECEIVER AT SZ),//, 

550   FORMAT C6X,37HAIRCRAFT ALTITUDE (FT» 
1ATTENUATED ENERGY IN LOHER PHASE (CA 
20RIZONTAL RANGE (FT) SZ = 
3GY IN JPPER PHASE (CAL/:N*»2)  GJ =. 
«♦GY IN LOHER PHASE (CAL/CM<^2> 
5 =,L12.5,3X,6HQELR =,£12.5,/,6X,o5HA 
6E (CAL/CM»»2) QtU =.£ 
7UR =,El2.5,//,6X,b*HT0TAL FREE FIEL3 
8/CM^2)       QE =,E12.5,//,bX,6oHAN 
9N0 CRITICAL PANEL (RADIANS) BETA = ,£ 

555   FORMAT U6H RECEIVER BELOW LOMtR LIM 
1  -T.) 

573   FORMAT <<»6H RECEIVER ABOVE UPPt* LI1 
I  FT.) 

583   FORMAT (21H SZ ITt-RATICNS GT ÜJ) 
593   FORMAT (26H RECEIVER BLLOW TERRAIN A 

1MENTEO.) 
END 
SUBROUTINE   UPLOH    (HB,SBR,A,3.CBET,CA 
COMMON   /PASS/   SZ,AZ,DELA,AMAX,8ETIND 

1,VEL,ALPHL,TMPL,WUAL,CFL,XL£L,CRAFT, 
COMMON  /INFO/   RS.WSA,CANGP,WSH,TO,AN 

1TG,FHBW,SLBR,SAVE,TEFF 
COMMON   /NEEDED/   TPb,TM6,TM3,TP7,rH4, 
COMMON   /CAN/   CON2,SZl,MOM 
COMMON  /INOQTR/   INO,KOl 
COMMON   /PROBLEM/   NEHPROB 
L05ICAL   NEWPROB 
REAL   MBURST 
REAL   X,Y,Z 
OSUBL <,(>=SLBR**2-MAZ-X)**2 
COSAT(Y)=(AZ-Y)/SQRT(DbJBL(Y)) 
WSUBSC:)-2.3»PZMl.-10."(-o.l*Z»TM5n 
TST=y'J/W"Ml.0/3.0) 
CA^?=COSAT<HTE) 
CANG=COSAT(HTE+HB) 
ANG=ACOS(CANG) 
IF (ANG) 10,20,23 

13    ANG=ANG + 3.1<*16 
2)    CONTINUE 

IF (TST-278.C) 30,40,*»0 
33    K=3 

GO TO 50 
«♦a        K=2 
50    Q.N=QNFN(OSUBL(HT£ + HB),CANG,K) 

TLUP=HTE+HB+.5»RS»CANG 
CALL PHASE (TH.TV,TPH,TPV,TLUP,CANG) 
IF (ABS(CANG).LT..001) GO TO bi 
WD=(WSA-WSUBS(TLUP))/CANG 

TM>     =,ii2.5,/,<6H(ASSTHc21a. 
J.X,13S(lH/),//) THE217L 

AZ   =,cl2.ä,3X,52HUNTHc2UQ 
L/CM*»2>      CL   -,t.l2.5,/,oX,37HHTHt2l9L 
,E12.5,5X,52HUNATTENUATt.O   LNC.RTHL22U „ 
E12.5,//tbX,b5HATTEMUAfL0   tNiRTHc221u 

QEL   =,tl2.5,i*X,bHQELilTHt222 0 
TTENUATEO ENERGY IN UPPtR PHASTrtc223. 
l2.5t«*X,6HQEUO =,El2.ä»äXtbHU-TH£.22'»v. 
ENERGY   AT   CRITICAL  PANil.    (CALTH(.22ät. 

GLE   BETWEEN   LOCAL   HORIZONTAL   ATHc.22ot. 
12.5,//,lX,l3?UH/),//) TH^227. 
IT OF tNVuLQPE AT AZ=,Fiu.v,5HTHEiidw 

THE229o 
IT OF cNVELOPt AT AZ=»Fiu.„,5HTHt23d£ 

THE231L 

THc232w 
T,F10.ü,2OH     FT.ALTITUJi   lNCRITHt233o 

THE2.$<*i. 
TrtL23ac 

NG,QN) UPL     1« 
,dETA,W,RHO,VlS,PZ,HSL,HTE,HBLUPL 
J3URST,MBUK.TtATM,CAL,TtFFi UPL 
G,Fir,,FV,FW,OELü,OELL,THSrt,,TAUPL 

UPL 
TM9,TM5,C0N,PSL,TMb UPL 

UPL 
UPL 
UPL 
UPL 

2w 
30 

5. 

70 

it« w 

UPL 11Ü 
UPL 12 g 
UPL 13«. 
UPL Uu 
UPL 130 
UPL loo 
UPL l7u 
UPL 1ÖÜ 
UPL 190 
UPL 2wu 
UPL 2U 
UPL 22u 
UPL 2JU 
UPL 2*i 
UPL 250 
UPL cob 
UPL 270 
UPL 28c 
UPL 29c 
UPL 3gu 

UPL 3lu 
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93 

73 

63 

90 

133 

11Q 

123 

130 
U3 

150 

163 

170 

130 
190 

290 

C 
c 
c 
210 

GO TO   70 
WO=1.615»TML»PZ*(SLBR-kS)*(l0.<MM-6.1»TM5 

1) 
CALL   TBLKUP   (WO,TQ,TW ,1) 
IF   (NEWPROB)   RETURN 
IF   (A8S(CANG).LT..öQl>   GO   TO  8i. 
IF   (ABS(CANGP).LT..C01)   GO  TO   103 
MD^lMSA-HSM/CANGP+WSUBSCHBl-WSrl 
GO TO   113 
IF   (AB5(CANGP).LT.,001)   GO  TO   90 
WDP=(MSA-*SH)/CANGP*WSUBS(HB>-WSrt 
GO  TO   113 
H0P=1.615»TM^»P2»((HB»(lu*»»(-6.1»TH54HBI 

lQRT(SLBR»SL8R*UZ-HTc>*(AZ-HTtHM10.*M- 
25»HTE>>>) 

G3  TO   113 
M0P=1.615»TH»»»PZ»SQRT(SLBR»SLBR*(AZ-HTE»* 

l*AZ)*13.*»(-6.1*TM5»HTt)»*HSUBS(HB»-«SH 
CALL   TBLKUP   (WOP.TO.TWP.l) 
IF   (NEHPROB)   RETURN 
IF   (TST-278.QI   120,150,150 
K=2 
C0N1=57.295»ANG 
IF   (CONi-90,0)   1<»G* 130,130 
CON1=90.3 
CON2=S3.RT(OSUBL(HTE*HB))/R$ 
IF   (CON2.LT,2.)   GO  TO  230 
GO TO   160 
K=3 
CONl=(AZ-HTE)/HB 
C0N2=SLBR/HB 
CALL   TBLKUP   (CON2,CONl,GAM,K) 
IF   (NEHPROB)   RETURN 
IF   (TST-273.Ü)   180,170,170 
CBET=COSAT(HTE-HB) 
GO  TO   190 
C8£T=COSAT(HTE-3,0»RS» 
A=FJ,R»TH*TW*FV»TV 
B=(FIRMPH*TWP*FV*TPV>»RH0»GAM/C3ET 
RETURN 
WRITE   (6,210» 
3Z=SZ1 
K01=l 
REfJRN 

FORMAT   (20H  RANGE  LESS  THAN  2RS) 
END 
SUBROUTINE PHASE (TH,TV,TPH,TPV,TLUP,CANG 
COMMON /PASS/ SZ,AZ,OELA,AMAX,BETINO,BETA 

UPL 3iu 
♦TLUP)*lU. ••(- 6.1« TM5 »AZ)UPL 33u 

UPL 3<tu 
UPL 35u 
UPL 3OJ 

UPL 37a 
UPL 3d« 
UPL 39i 
UPL HOC 
UPL <*iL 
UPL «♦2y 
UPL <»3y 

♦10.»*( -6. 1*TH »♦HI t)))-KSUPL <iH0 
o.l»TM5 ♦AZI+U .♦*( -b. i»TMUPL «,5-w 

UPL "♦bü 
UPL H?U 

(AZ-HTt )»♦ (10. ♦*(- b.l »TM5UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 

UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 
UPL 

<*6Q 
«»9». 
5LU 

5iu 

53b 

55C 
ioU 
57« 
»ÖO 
5*1 
bOU 
blw 
62L 

b30 
bnü 
b5ü 
obo 
b7u 
bdO 
69u 
7ub 
7lc 
720 
73J 

?<♦« 
73L 

7D0 

771 
78« 
79w 
800 

) PHA 1« 
,H,RHO, VIS ,PZ, HSL, HTfc •HBLPHA io 
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l,VEL,ALPHL»THPL,WUAL,CPL,XLtltCRAFT,OaURST,MaURST,ATH,CAL,TLFFI 
COMMON /INFO/ RS,WSA»CANGP,WSH,TJ.ANS.FIR,FV.FM,OtLÜ.OtLL,THSTb»TAPHA 
1T0,FHBW,SL3R,SAVE,TEFF 
COMMON /NEEDED/ TP6,TM8»TM3|TP7,TAk, rM9»TM5,CON,PSL,TMo 
REAL MBURST 
REAL X.Y.Z.ZZ 
EXPON(X,Y,Z,ZZ)=EXP(X*(EXPiCON»YI-EXP(CON»Z»)/ZZ» 
EXPONi(X,Y.Z,ZZ)=EXPUMEXPCCONM)*EXP(CON*Z))/ZZ) 
IF (ABS(CANG).LE..G01> GO TO 8C 
IF (T'.UP.LT.HSL) GO TO *d 
IF .AZ.LT.TLUP) GO TO 10 
ThAZE=l. 
TVIS=EXPON(-.0875,TLUP,AZ,CANG> 
TPHAZE=£XP0N(-16.<»/VIS.HTt,HSL,CANGP) 
TPVI»=EXPON(-.0875tHSL,AZ,CANGP> 
GO TO 123 

13    IF (AZ.LT.HSL> GO TO 21 
TMAZE=1. 
TVIS=EXP0N(.Q875.AZ.TLUP,CANG) 
TPHAZ£=£XPQN(-16.<*/VIS.HT£.HSL,CANGP) 
TPVIS=EXPON(-.0875,HSL,AZ,CANGP) 
GO  TO   123 

29 IF   (ABS(CAN&P).LE..001)   GO  TO   30 
THAZE=£XPONllb.i»/VIS,AZ,HSL,CANG) 
TVIS=EXP0N(.ü875,HSL»TLUP,CANG) 
TPHAZE=£XP0N(-l6.<t/VIS»HTE,AZ,CANGP> 
TPVIS=1. 
GO  TO   12J 

31 THAZE=£XP0N«16.U/VlS,AZtHSL,CANG) 
TVIS = EX",3N(.G875,HSL,TLUP,CANG) 
TPHAZE=£XP0N1<-3.75»TM4»SLBR/VIS,HTE,AZ»1.) 
TPVIS=1. 
GO  TO   123 

«♦3 IF   (AZ.LT.TLUP)   GO   TO  fcj 
IF   (AZ.GT.HSL)   GO   TO  SG 
THAZE=EXP0N(-16.<*/VIS,TLUP,AZ,CANG> 
TVIS=1. 

/ TPHAZE=£XP0N(-l6.<»/VIS.HTc,AZ,CANGP) 
■*i TPVIS=1. 

GO  TO   123 
53 THA.E=£XPON(~16.'t/VlS,TLUP,HSL,CANG) 

Tv;s=EXPON(-.0875,HSL,AZtCANG> 
TPHAZt=EXP0N(-16.<»/VIS.HTE,HSL,CAN6P) 

, TPVIS=EXPON(-.0875,HSL,AZ,CANGP) 
GO  TO  123 

63 IF   (A8S(CANGP).L£..1C1)   GO   TO   73 
THAZE=F.XP0N(16.<»/VIS,AZ,TLUP,CANÜ) 
TVIS=1. 
TPHAZE=£XPON(-16.WVIS,HTt.AZ,CANGP» 
TPVIS=1. 
GO  TO   123 PHA   63b 

89 

PHA 30 
PHA *u 
PHA 50 
PHA Ok 

PHA 7u 
PHA 6„ 
PHA 90 
PHA i.Ü L 
PHA 116 
PHA I2u 
PHA 130 
PHA 1M& 
PHA 151 
PHA lob 
PHA 170 
PHA i.61 
PHA 19t 
PHA 2|4 u 
PHA 210 
PHA £2; 
PHA ZSu 
PHA £<♦« 
PHA 250 
PHA Lav 
PHA 270 
PHA 28 5. 
PHA 29« 
PHA 3j w 
PHA 31b 
PHA 325. 
PHA 33(, 
PHA 3<to 
PHA 35b 
PHA 3ob 
PHA 370 
PHA 38w 
PHA 39*. 
PHA Hiv 
PHA «♦10 
PHA H2L 

PHA f3a 
PHA HHU 

PHA «♦5 0 
PHA HOÜ 

PHA h7L 
PHA Hot, 
PHA «♦9 0 

PHA »j w 
PHA 51b 
PHA i>2w 
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70          THAZ£=EXPON(lb.<»/VIS,AZ,TLUP,CANG> f riA   bhi 
TVIS=1. JHA   5>u 
TPHAZE=EXP0NK-3.75*TM<,V>LBR/VIS,AZ,HTE,1.> PHA   5o» 
TPYIS=1. PHA   57- 
GO  TO   120 PHA  5ö» 

83          IF   <ABS<CANGP».LE..QÜ1>   GO   TO   103 PHA  P9J 
IF   <<AZ*TLUP)/2..LT.HSL)   GO TO  93 PHA  6wi 
THAZE*1.C PHA   bit 
TYIS=EXP0Nl<-2.»TM6»tSLBR-RS),AZ,TLUPtl.> PHA  o2ü 
TPHAZE=£XPON(-16.<*/VlS,HTE»rtSL,C4N&P> PHA   o3» 
TPtfIS=EXPGNC-.0875,HSL,AZ,CANGP> PHA   b<»» 
GO  TO   120 PHA  65b 

90          THAZE=iXPONl<-3.75»TM«,MSLBR-RS)/\/I$,TLUP,AZ,l,> PHA   ot>0 
TVIS=1.3 PHA  b7» 
TPHAZE=EXPON(-16.i»/VIS,KTE,AZ,CAtfGP) P:iA   b8» 
T3VIS=1.3 f.u/   b9u 
GO  TO   120 PHA   700 

103        IF   <«AZ«-TLUP)/2..LT.HSL>   GO  TO   113 PHA   71» 
THAZ£=1. PHA   72» 
TVIS=EXP0Ni(~2.nM6MSLBR-RS),AZ,TLUP,l.» PHA   73» 
TPHAZE'i. PHA  7H0 
T?VIS=EXP0N1(-2.*TM6»SLBR,AZ,TLUP,1.I PHA  7a- 
GO  TO   120 PHA   7bj 

11)        THAZE*EXP0NU-3.75»TM»,MSLBR-RS>/VI3,TLUP,AZ,1.) PHA   773 
TVIS=1. PHA  780 
TPHAZE=£XP0Nl(-3.75»TM4»SLBR/VIS,HTi,AZ,l.) PHA   79» 
TPVIS=l. PHA   8ot 

120        TH=THAZE».3*.7 PHA   Si» 
TV=.3»THAZE*TVIS*.7 PHA  820 
TPH=.3*TPHAZE*#7 PHA 83» 
TPV=.3»TPHAZE*TPVIS*.7 PHA  ö<*C 
RETJRN PHA  85.) 
ENO PHA   6o0- 
FUNCTION   QNFN   (X,Y,K) QNt     1» 
COMMON   /PASS/   SZ,AZ,DELA,AMAX,B£TINO,iJ£.TA,W,RHOtVIS,PZ,HSL,HTt,HBLQNt     i» 

l,VEL,ALPHL,TMPL,WUAL,CPL,XLtl,CR4FT,DBURST,MBURST,ATM,CAL,TtFFI        QNt     3» 
COMMON  /NEtOEO/  TPb »TM6,TM3,TP7,TM<», TM9,TM»,CON ,PSL,THb QNt     *Q 
COMMON   /INFO/   RS,HSA,CAN&P,WSH,Ta,ANG,FIR,FV,FH,OELU,DtLL,THSTw,TAQNt     5» 

1TQ,FHBW,SLBR,SAVE,TEFF QNt     o» 
REAL   MBURST QNt     7» 
T£MP=8.569992»TEFF»M*TP?.'X QNt     80 
IF   (K-2)   ?0,20,10 QNt     9» 

10           CUN=2.C/3.Q*FW QNt   iou 
GO  TO   33 QNt   lie 

20          CUN=1.0 QNt   120 
33          QNFN=T£MP*(TAT«*CUN*THST0»FHBW»CO3(2.0/3.0*ANG)) QNt   13c 

RETURN QNt   IHO 
END QNt   15u- 
SUBROUTINE   TBLKUP   <X,Y,Z,K> TÖL     10 
COMMON   /PASS/   SZ,AZ,Q£LA,AMAX,BtTIND,aETA,W,RHQ,VISv°Z,HSL,HTtjHBLTaL     2» 

1,V£L,ALPHL,TMPL,HUAL,CPL,XLtL,CRAFT,JBURST,MBURST,ATM,CAL,TtFFI       T8L     30 

90 
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COMMON /INFO/ RS,HSA,CANGP,HSH,TJ,AMG,FIR,FV,FH,OtLU,QtLL, 
lT3,FH8W,SLBR,SAVc,T£FF 
COMMON /TABLES/ XX(18),YY<5>,ZZ (5,18),XXX {12),YYY(lu)«ZZ2( 

IXXX(19),YYVV(2>}) tZZZZ (2Ü, 19), CXI (13), CX2(8),B (8,13) 
COMMON /NEEDED/ TPb ,TM8,TM3,TP7,TM<»f TM9,TM5,C0N,PSL,TMb 
DIMENSION XI(2) 
REAL MBURST 

13    GO TO (20,3Q,'»Ö,5C,6U), K 
20    X.t(l)=X 

Xli2)=Y 
CALL OINT (XX,YY,ZZ,5,13,Xl(l),Xl(2),Z> 
GO TO 7Q 

33    XU1)=X 
X1(2)=Y 
CALL DINT (XXX,YYY,ZZZ,iü»l2,Xl(l),X1(2),Z> 
GO TO 73 

HQ X1(1)=X 
X1(2)=Y 
CALL DINT <XXXX,YYYY,ZZZZ,2ü,19,Xi(i),Xl(2),Z) 
GO TO 71 

52    X1(1)=X 
X1(2)=Y 
CALl OINT (CX1,CX2,B,8,13,XM1),X1(2),Z) 
GO TO 70 

63    XH1)=X 
X1(2)=Y 
CALL OINT <XXi,XVl,XZl,19,2,Xl(l):Xl(2),Z> 

73    RETURN 
F.NO 
FUNCTION TEFU (YIELD,HOB) 

C     THIS FUNCTION PROVIDES THE UNATTENUATED THERMAL EFFICIENCY 
C     SPECIFIC YIELD AND BURST ALTITUOt 

H=H0B»3. 3<♦$£-<♦ 
TEFU=EXP{ (-3. 57971233 3*.E-l-8.8üf957339Ct-3»H<-7.l3fadCl0o68t 

1.25«f«00 97<t5E-5*H*H»H*6.*»232g50 535E-8»H»H*H»H)»2.3a2585(i93) 
RETURN 
END 
SUBROUTINE ATMOSP <AZ,TA,PA,CA,S3G.ROSL.ATM) 

13    R03L=.002378 
IF (AZ-36089.0) 20,2U,3C 

20    TA=5lö.688-.0035obl6»AZ 
P0 = 29.9213MT A/518.688) ♦♦5.2561393 
CA=<,9.0<»0895»SQRT(TA) 
SSG=(1.0-.Q00 00689#AZ)*M-2.12 8> 
GO  TO   <*0 

33 TA=389.988 
PA = ö.8322^EXP(-<».öC636l8Mlj.0^M-5>>MAZ-3ba89.Q)> 
CA=968.<fo5 
SSG=1.81<*6^EXP(2.<»u32MAZ-3b0 89.0>nj.ü,M-5.J>) 

Hi CONTINUE 
RETURN 

THSTU.TATSL Hi. 
TBL 5b 

ii.»l£) ,XTBL 6c 
TBL 7- 
TBL du 
TBL 9: 
TBL 111 w 

TBu lie 
TBL 12b 
TBL 13- 
TBL 14 b 
TBL iiu 
TBL loO 
TBL l7w 
TBL ldu 
TBL 19j 
TiiL 200 
TBl, U* 
TBL 22« 
TBL 23w 

TBL 2«,« 
TBL tin 
TBL 26u 
TBL 27„ 
TBL 280 
TBL 29w 
TBL 3uu 
TBL 3lu 
TBL 320 
TtF 1. 

AT   THt  TEF 2ü 
TcF 3d 
TtF HS 

-«♦♦H^H-ITEF Su 
TtF ÖU 

TtF 70 
TtF 8ti 
ATP lu 
ATP 2« 
ATP 3G 
ATP tit 

ATP 3b 
ATP b«. 
ATP 70 
ATP ÖL 
ATP 9u 
ATP lob 
ATP 11» 
ATP 12- 
ATP 130 
ATP 1HÜ 

-* 
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^= apag gg *f 

END 
SUBROUTINE   TEMP   (Q,Tl!P) 

C CALCULATES   MAXIMUM   TEMf-ERATdRt   FOR  A   HORIZONTAL  PANLL   SUBJLCTL 
C A  TOTAL   FLUX  OF  Q  CAL/CM»»2  IMPINGING WITH ANGLE  BETA 

COMMON   /PASS/   SZ,AZ,QELA,AMAX,BETINO,9ETA,H,RH0,VIS,PZ,HSL,Hit 
1,VEL,ALPHL,TNPL,MUAL,CPL,XLEL,CRAFT,ü3URST,MBURST,ATM,CAL,TtFF 

COMMON  /NEEOEO/  TPb ,TM«,TM3,TP7 ,TH<»,TM9,TM:>,C0N,PSL,TH6 
REAL   MBURST 
IF  (BETA.GT.1.57)   GO TC HO 
CALL   ATMOSP   (AZ,TA,PA,CA,SSGA,ROSL,ATM» 
SMLM*ABS(VEL/CA) 
TBL=TAM1.*.18*SMLM»»2) 
TF=(TBL*TA>/2.0 
HA=5.<»66670TM3MSMLM»PA>*».8'»TA»*.<»/(XLEL*o.2*TF»*.S<,») 
TAJ=.2V8*HA*SQRT(M)/(CPL»WUAL> 
IF   (TAU-.2)   10.10,20 

10 TPMAX=1.913<»-t71<»7»TAU 
GO  TO   33 

23 TPMAX = .627-.362»AL0G(TAU)».*3«»29 
33 QE=Q»C3S(BETA> 

QAA=QE»ALPHL 
TM»=TBL+Q.AA*TPNAX/(.27115»WUAL*CPL> 
RETURN 

«♦3 MRITE   (&,53) 
RETURN 

C 
C 
C 
53 

t-mL, 

FORMAT (22H RECEIVER BtLOM SOURCE) 
END 
SUBROUTINE   OINT   «XX,YY,ZZ,M,N,X,Y,Z) 

C LINEAR 2   DIMENSIONAL   INTERPOLATION 
C EXAMPLE-GIVEN  THE  FOLLOWING TABLE,ANJ  X   ANO  V   VALUcS.ME  CAN 
C INTERPOLATE   FOR  APPROPIATE  Z   VALUE 
C XX  ANO  YY  MUST  BE   IN   INCREASING OR1ER 
C XI     X2     X3 
C 1Y1   ZU   Z12   Z13 
C 2Y2   ZZ1   Z22   Z23 
C 3Y3   Z31   Z32  Z33 

COMMON  /PROBLEM/  NEMPROB 
DIMENSION   XX(N),   YY(M>,   ZZ(rt.N) 
LOGICAL NEMPROB 
IF (((K.LT.XXmi.OR. (X.GT.XX(N)«).OR.<(Y.LT,YY(l)),OR. (Y.GT.Y 

1))) GO TO 70 
MM=M-1 
NN=N-1 
DO 20 1=1,MM 
IF ((YY(D.Lfc.Y).ANO. (YY(1*1).GE.Y)) GO TO 10 
GO TO 20 

13    Cl=(Y-YY(I)l/(YY(I*l)-YY(I)l 
11=1 

ATP laO 
TEM iü 

O TOTEM 2w 
TtM 3b 

,HBLTcM HO 

I   TtM 5 J 

TtM OL 

TtM 7« 
TEM du 
TtM 9b 
TtM lu» 
TtM Uli 
TEM 12 Q 
TEN 13». 
TtM lHu 
TtM l?b 
TtM lbw 
TtM 17*, 
TEM lttb 
TtM i9«i 
TtM 2JL 
TEM 2iw 
TtM 22b 
TtM 23Ü 
TEM 2<t0 
TEM £5* 
TtM 2ou 
TEM n. 
TEM 2ö„ 
TEM *9ß 
DIN lw 
DIN ZM 
DIN 3d 
DIN HO 

OIN 3b 

OIN Ob 

DIN 7t 
OIN 60 
OIN 9Ü 
OIN Uw 
OIN ilu 
OIN 12 0 

Y(M)OIN 136 
OIN ltu 
DIN lab 
DIN lbu 
DIN l?u 
DIN lob 
OIN 19i 
OIN <Lü b 

OIN 21Ü 
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20 
3d 

kO 

53 
63 

70 

C 
c 
c 
80 

12*1+1 
GO  TO   30 
CONTINUE 
00  50   J=i,NN 
IF   ((XX(J)»L£.X).ANÜ. (XX(J+1).G£.X))   SO  TO  <»0 
GO  TO   50 
C2=(X-XX(J))/(XX(J*1)-XX(J)) 
J1=J 
J2=J*1 
GO  TO   61 
CONTINUE 
CONTINJE 
Z1=ZZ<I1,J1)*C1*(ZZ(I2,JU-ZZ(I1,J1)> 
Z2=ZZU1,J2)*C1*(ZZ(I2»J2)-ZZU1,J2)) 
Z=Z1*C2MZ2-Z1) 
RE URN 
WRITE   i&,80)   X,Y 
NEMPROB-.TRUE. 
RETURN 

FORMAT   (1H1,26HPARAM£TER OUTSIDE 
END 
BL3CK   DATA 
COMMON /TABLES/ XX (18)tYV(5)*ZZ( 

1XXX(19).VYYY(2C>.ZZZZ(2G,19),CX1 
DATA XX/a.,2.GG0QQE*Q0.<».0330dE* 

lE*01,1.5a0 30£*01,2.0Q00 0E*01,2.3 
2.ÜOLaCE*31,7.0CCOaE*01,9.a050Uti- 
3EH2»1.03000E + Q3/ 

DATA YY/2.0üdaOE+C3,3.tQü30£*ü3, 
13/ 

OATA   ZZ/8.<t5000E"01.9.t5JGC£-dl, 
n,r.<»ooooE-oi,8.<*oooaE-ci(e.8CC3 
20CQE-Ol,7.ai»aOQE-ei,8.l7QOO£-ült 
31,7.5900QE-01„8.03 0QOE-01,8.20 0 0 
<*COOE-Q1.7.81000E-01i7.9800l.E-bl, 
51.7.6000 3E-01.7.8bOÖOE-Ql,8.üi,ba 
bO00£-Ol,7.^500(.E-Öl,7.fc00 00E-0l. 
7l,7.170 00E-01,7.33 000E-0i,5.j«»0 0 
8GOCE-01.7.150QQE-ül»5.180de£-bi» 
91,6.98a03E-01,<».9«tGOOE-01,5.810d 
lOCO£-01.«».720UOE-ai,5.59ÜOC£-Gi, 
tl,i».2 80 00E-01,5.19 0QQE-01,5.58QO 
8 00Ü£-Ol,'».82Q0GE-01.5.2U3OG£-r 1. 
fl,H.520 03E-Ol,*»,9G030E-Gl,5.10 00 
lOOCE-Ol.^.^OOOOE-Cl.^.tSOüti-tl, 
il,2.900 3 3E-Ql,2.50GOOE-Ql,2.7CQO 
iOOGE-Gl.l.OflOGOE-Ol.l.ldOaCE-bl/ 

DATA   XXX/2.aOOOO£*00,3.00000£+03 

RAMG£,X=,tl5.8,2X,2HY=»cl5.6) 

5,18),XXX(12),YYV(lb),Z2Z( 
(13),CX2(8),B(8,13) 
33,6.JGGCCt*iwi8.0üüiJÖ£«,ii3 
Q000£ + 01, 3.00 OOOE + Qt»'». 000 
31,1.10bG0c.t0 2,1.5aa00c+:2 

*.C3;jl£*G3,5.GGGdj£*03 b. 

9.*»3J JG£-01,9.7üGuw£-0 .»9. 
3E-31,6.82CüüL-Qi,9.1.0uuwc 
8,<»3JJlE-0l»8.62üdöi>01,o. 
0E-01,6.390Q0E-01,b.3Q0Q0£ 
d.l3 3db£-bi»6.1bdöue.-0i,7. 
dE-31,5.75bObt-Q1.6.80bJu£ 
5.5l)0GE-bl,6.5dQ0dc-öl,fe. 
0E-31,b.28000fc-01,6.74000t 
b.llJ0Üt-öl»b.<»80Uw£-0i,b. 
Jt>31.6.23b.iUt-01,o. <»8GdbE 
ö.01JJüE«ül»b.2lG0b£-ßl,b. 
0E-31,5.79C00£-01»5. 42000c. 
5.*»130G£-0l,i>.5SQQb£-ai,3. 
0£-ai«5.2ioaot-oi,3.>*ooaoc 
•*.65 300E-ai,2.4dä3dE-01i2. 
OE-Ol,1.0000Qt.-01,1.0QOQOt 

,5.3JOOOE*00,7.500 00E*00,1 

DIN 
DIN 
UIN 
DIN 
DIN 
DIN 
DIN 
DIN 
DIN 
DIN 
LIN 
OIN 
DIN 
DIN 
DIN 
DIN 
DIN 
DIN 
DIN 
DIN 
DIN 
DIN 
OIN 
DIN 
BDI 

U,l2),XBDi. 
BDI 

»i..üuiüwBül 
0Gt*01,5Bül 
«i.Gbbb JBOl 

BDI 
ULülib*£+bbÜl 

BDI 
75b4it,c-uB01 
-«1.6.63BD1 
?3b0t.c-bBDl 
-Ql»7.38BÜi 
i.b-iiiit-cBül 
-cl,7.22BDl 
9öG0bE-bBDl 
-01fb.98BOl 
7b«ü«E-wBOl 
-*l,b.62B0i 
38üGbt-bBUl 
-bl.^.QoBDi 
bUbGbt-bGDi 
-Ü1.H.Ü2BD1 
Obi.Üb£-wBQi 
-Gl.l.OQBOi 

BDI 
.üÜOÜOt+BOi 

221. 
*?■£ 
2*1 

2o0 
27u 
2öj 

30u 
3lj 
321 
33„ 
3*0 

37u 
3ö0 
39t 
kuii 
HIU 
•♦2d 
hiu 
*>*; 
<t3w- 

10 
2 J 
3u 
«♦u 
50 
ob 
7u 
8t 
90 

idb 
lit 
I2d 
13b 
lHU 

ibt» 
170 
lob 
1-K 
20.» 
21C 
22«. 
230 
2<tc 
2a0 
26b 
27b 
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101,1.500aa£*ai,2.00 0UQ£*Ql,2.5QJJiE+Jl,3.ür,UUüt+ült'+.aijJ«i,t*»i,p.t.Büi 28u 
2QCeCE*01,1.0C00G£*C2/ BDI 29* 

DATA   YTY/0.tl.00U0(it*ül,2.Cü£iüa£*Ql,3.ttöÖt£*ül»'».j,iw3u£+-l,a.«Ji.«BDl 30« 
10E*tl,b.a000QE>01,7.30lC3t*ü;,8. J3GJ Ji.+-Gl,9.0uÜüÜt-t-ui/ 6Dl 310 

DATA   <ZZZm,I = l,&0>/9.5880üE-G2,1.3JotOE-ul,1.1318JE-Ul,1.29C7jt»B01 320 
101, i. <»37iOE-*J 1,1.5688Qt-ul,1.63d23E-.)l,1.5y60uE-ul,1.3b'*i.j&-w 1,1.1601 33ü 
25QGGE-01,1.9öQOGE-Ci,i.9a57uE-01,l. 93370t-Ql,1.9552jfc-Gl,i.9.;<»9Gt-Bül 3«it 
30l,i.8öl2QE-Sl,1.6üd3at-Gl,1.3li53E-Jl,9.5670Gc-L2,7.3uJUJc-t2,3..>bül 35 0 
<»7l30E-01,3.0 0<»<iO£-01,2.81633f ~ül,2.5596»it-«l, t.2t,7^u£-ul,i.677H-t-B0i 3oi. 
501,l.*5610£-01,l.Gli»20£-31,6.2 53JOE-J2,W.3U0>.t.-02,3.b683jL-lil,3.5 Bül 37u 
67<»30E-01.3.28'»30t-ül.2.88330E-C1.2.<*J6't&£-ül,l.ae2Jüt-«i,1.3<t8uJt-BOl 38k 
7Ol,e.<tS73O£-G2,<».391OOfc.-02,2.8GO33E-J2,<»«6M93l»c.-Ül,3,672bJc.-ul,3.56Ul 390 
e3020E-01,3.05 000£-01,2.<«87<»QE-Gl,1.8777CE-«l,1.2852gt-Cl,7.ö22wut-Bül tut! 
9C2,3.75600£>(i2,2.1bCQ0t-02,t«33623E-Jl,<*.l794CcL-01,3.783<iu£-Cl,3.2BOl VI« 
U9rCE-Ql,2.55a7G£-01,l.ö70iü£-Gl,l.2l9&GE-01,b.73üJQt-u2,2.9i8wUt-BDl *2G 
102*1.<»000C£-02/ Bül <»3Q 

DATA   <ZZZm,I=61,12Q>/*,.5i,l30t-31,<,.3360uE-t)l»3.9i250£-ul,.>.3»,7bGBUl «tHu 
lE-Di,2.59620t-01,1.8b37G£-fcl,l.ld%8Q£-Ll,6.£?*»uOE-u2,2.<»98.,c.-«2,iaüi <ÖC 
2.1Q„OÜE-02,*».600aOfc-Ol,^.<«339QL-31,3.9906Qt-Ql,3.35770E-Ql,2.61970Büi «t6Q 
3E-01,1.85990c-fli,1.163bGfc««l»5.9:»aGOc-02t2.2<<2üGE-J2,a.,}OOu*c.-u3,<*&01 h7i. 
*f.66720t-31»«».<»9«»5GE-Ql,'».u*t370E~ll,3.3930uE-Ül,2.b33<»0t-0i,1.8572yeUi <*8u 
5E-ül»i.l*9'»GE-öl,5.ei2l,Ct-a2»2.J73C3E«i2,7.0öl.;0E-a3,*».751üufc-vl,*BOl H9U 
6.5751CE-01»'».lü9toQ£-Qi,3.<»336Q£-31,2.6521QE-Ql,l.ä53*Ot-01,1.1312übül 50 0 
7E-01,5.57dOOE-02,l.e&lCCE-G2,5.33')OOE-C3,H.6gü3<JE-Jl,<».6232ü£-öl,<*bül 511 
8.1^930E-0t,3.<»629Qfr-Jl,2.ö632g£-H»l.«5l2ö£«ül.l.l2g3uE-ul,&.H3öt,wBÜl 52u 
9E-02,1.73200E-02,»f.J0iKGE-G3,<».9J313i-i:,,,<».7l933E-3l,<».22«bte.-tU,3BOl 53w 
l.515l0E-0l,2.68«»9üE-01,1.8<o60E-Ji,i.398Ö0£-ai,5.l5*0QL-02,l.<.76QQ6ül 5*0 
$E-02,?.0JQ30£-03/ Bül 550 

DATA   XXXX/0.,1.0 3O00£*tG,2.^0ö00£+O0,3.0O0G0t*0a,<».0 00 0Qi+Qö,5.a0üßai SoO 
100£*00,6.0000 0E*00,8.0CjaaEtOa,l.a03 3a£*Ol,1.20aüOt*Cl,l.i*0«üut*OiHül 57g 
2,l.bü&03i*01,1.83&l.Ü£*tl,2.3Cjw3i*0l«2.20OuC£*ül,2.b0a;a£*«l,3.d-uBül 58 u 
303£ + 01,3.5000QE+3l,<».Gi.Qüi)E+Ol/ Büi 59t 

DATA   YYYV/0.,2.5000 0L-01,5.a0 0 0 3£-0197.50 0a0c-01,1.00Q00c.^00,1.50 0aOl bOO 
10ßt*Q0»2.0u0iJ0E*]0i3»üG>;J3t*QJ»(*.3G3 i JE+0 j,ö.u»^00£*üO ,d.-u^i.at*-y Büi. öI* 
2,1.jQGQ3;*ai,1.23öCö£+Cl»1.4Ü0u3-*Gl,i.ae0ob£*ul,2.20 4gJt+gi»2.bguBUl 620 
30QE+Ql,3.i)0QJ0E*Ql,3.5rj00Q£+ai,<».30n3E+Ql/ BQi b3b 

DATA   (ZZZZUJ ,I=l,95>/1.00Q3G£*a3,<t.3<t3üO£-01,l.b*300t-01,>..290QQtBÜl b<*0 
l-Q2,1.0 0J0öE-0 3,6.71ö0t£-a2,1.99)a0£-Jl,%.5J',J0£-Ol,6,fe7ü0-t-0l,9,BOi o5i 
272QC3E-0 1,1.1670QE*0Q,lr3lU0E+ 0 3,1. ^100ü£+u0,l.*»a5jd£*J».,l.:>9*tQCfÖ0l bbC 
3 + 02,1.6690aE+OC,1.7 220LE+gQ,1.7b*3G£+30,1.810l.uE+G,i,1.8350w:. + Gü,7,,BdA 67J 
<»0700 0E-01,5.37500E-01,^.1960G£-01,3.33^G0t-Ql,2.693a0E-01,2.60 9ütt.BDA 68t 
5-01,3.1130öE-01»5.C34QlE-01<6.aöl3C£-,ii,9.79üt,OE-öi,1.16«aJt+wt/,i.BDl bd« 
63QC:0E+00,i.<»0C00E + 00,l.*8i')Q£ + 3J,1.592G0t+G0,1.668j3E + gi.,1.721,d>.tBOl 70g 
7+30,1.7&200£+00,1.806QlE+Oß,l.a323G; + 3G,<».<*7gugE-Ol,<».3l<»dgt.-01,<». BDI 7iu 
e3660QE-01,<».30200E-Ol,<..372QOE-ai,<».H800fl£-Ql,<».72<tOQt-01,<t. »7100t 601 720 
9-01,7.2 060 3£-Ol,9.6300t£-il,l.li»iOO£*00,1.283ta£*0«i.l.382ut.L*uc,l.BDl 730 
U6öt0E+0 3,1.5a2C3E+öG,l.c6000£+3),1.7l2üQ£+üO,1.756QaE+J0,1.799UOEBOl ?<♦«, 
J+00,1.82303E+nG,3.1630tE»01,3.22630E-01,3.H35C2£-01,3.72<*Oöt-01,*.6Ul 750 
IOC<.C0E-31,U.563G0£-Gl,5.;ia5JQE-3l,&.171gQE-öl,7,310jÖt-Oi,9.«»2:>gytBül 7og 
t-01,1.12300E+00,1. 25800c+OC,1.353aO£ + QO,l.<»<«0 00£+0 0,1. 5660 OL + 0 0,1. Bül 770 
l6<tb.OE<OJ.1.702GQE+00,l   7-.SJ0E + 3 3,1.7900 OE+C 0,1. 819^ JE* JO , 2. <*3o0G£BUl 7öü 
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l-Cl,2.*»9 3G3£-»l,2.70-QI.£-0l,2.9b3 3 0c 
i62iGOt-01<15,8<,80 0E-01,7.0 37QQE-01,9. 
l*GG,1.3260»E+-30,l.<.iaüLE*3C,1.5*23CE 

DATA (ZZZZU), 1=96,190 )/1.6<,OGGE*00, 
lCs*0C,1.81JC0E*0Q,l.,562OGE-31,2.JQO0 
22.672C0E-»1.3.2650C£-01,3.9570ls-31, 
3QE-» 1,1. 33800 E*03,l. 181 30E + ..0,1.2923 
«♦1.&1GOOE«-00,1.6?2 0 0E+QO,1.722QOE + OÖ, 
50E-»l,i.?l3u3E-Gl,1.8Gfcu0t-Ol,?.3 3 03 
63.3M,,0£-01,'..605üQE-01,5.7<>2aCE-01» 
7QZ*a0,1.2V13'JE4-Q0,1.3<,13GE + 30,l.-»863 
81.7ü6GOE*00<11.753QOE*QO,l,78<,OQ£ + OQ, 
8 0E-01jl.4600J£-01,1.599G3£-.l,1.9653 
t<».550C0E~0i,6.67<,QGE-01,8.527Güt-31, 
tQE+:3,l.-»a903EH3,1.52»üQE + JC,l.ö0 0 3 
ll.760GOE«-Q0,9s950 0CE-02,i.CJü»»E-11, 
l 0E-äl,l.<»ft5Q0E-Ql,l. 82t ÜOE-O 1,2.6200 
l7.26900£-Gl,8.8<»10a£-Ql,i.l.22ü»E*0 0, 
i0£*u0,1.5i,70GEt03,1.621JGE + 3Q > 1.6903 
$9.5ü00ß£-Q2,a.900QG£-G2,9.1JQ0G£-3 2, 
$0E-Ql,2.35a0«E-01,2.7 6C0ü£-0l,H.-»10: 

DATA (ZZZZ(l) , 1=191,285>>/6.1Gü G3£-01 
10öi*00.1*2283OE*Oö,l.37ae0^*00,1.^78 
2,1.70100E*aO,7.120 00E-C2,7.20 000£-02 
300E-0 2,9.8?aöOE-3 2,1.1660ÜE-3i,-.6<.7 
<,,5.l73Q3E-01,6.65<»G0£-ll,ö.3 0aü3£-0l 
50B£t00,l.*»31CüE*3C,1.5L3öaE*Oa,1.6 03 
6,6.30Q03c-02,6.53a0QE-G2,6.9Q&G0£-02 
70CE-0 2,1.3803 0E-Ql,1.85.;aE-01,3.07Q 
8,7.-600 0£-01,8.3»g00E-»l*l.J'»0»J£+e3 
903E*0Q,1.5<,3ü0fc+a0,1.6l7U0t+0ü,5.55) 
$,6.J3G0QE~32,6.«i3QOO£-G2,7.23üC3i-Q2 
i00£-Ql,2.63aJ0E-01,3.7«.5.(0fe-lil,^.981 
$,9.'+670 0E-ai,1.120 0 0E + LO,1.252 0 3£ + 03 
t03E*QC,<».980Q0£-J2,&.0l3.ÜE-G2»5.3 53 
t,6.9a0Q0£-0 2,7.250 00E-t2,9.J00Q0c-02 
I0C£-3i,<,.32QGGE-ai,5.5vG0jt-Qi,6.5&3 
1,1.1813OE+03,1.300Oüc + lC j 1 .«,3703£ + 03 
IOO£-0 2,V,5HäaOE-J2.i».9C3aaE-0 2,5.383 

OATA aZUll), 1=286,38C>/5.o5»0Q£-02 
10üE-Sl,1.8950üE-01,2.799Ü0E-Gl.3.8Q2 
2,7.ä7<*OQ£-01,9.6H,GQE-tl»l.liaüOE«-03 
3a:E*CC,3.<w»G9t-02,3.9".3«iJfc.-ü2,<».)aj 
<4,<,.6<iOQQE-02,5.6GQOOE"'02,6.70QGOi-Q2 
500E-01.2.9900QE-01,3.8803OE-Oi,4.82] 
6,9.83e0QE-Ql,1.10 90 0E+.G,1.238G3E<G0 
7 0CE-02,3.33ÖÜOE-3 2,3,*»CaGOE-Q2,3.570 
8,5.5600 3£-3 2,7.17QOOE-02,1.1520 0£-01 
900E-01,3.8810OE-Ol,5. <*fc9Üü£-01,7.3^2 
i,l.l23d0Et30,1.2'4lU0EtCÜ,2.ö63GaE-02 
iOQE-Q2,2.900QOE-02,3.3Q!50 0£-02,3.600 

-31,3.29UUJt-01,2.9i/üut-(il,<*.öJX 79ü 
38200£-0i,l.Q8feä3E*a0,1.191Q3ttJül 60 0 
♦ ÜG/ Bül  ölt 
1.666Q0t+00,1.7370ÜE+0 0,1.7800BO1 02 & 
J&-Ö1,2. 177JUE-.l,»:.3b»»uc-wljBQi 83t. 
a.2b33»c-»l»6.35ijC»i-«l» ö.büuuBül 6<*G 
J£*0Ü,l,38l.J0t*JÜ»l.!>26n,t*ui>,BQl ttp» 
1. 770 OOE*Oü,l. 7950 0£*0Q ,1. b*<,QBül öoO 
J£-01»2.2»l0GE-ai»2.737„»E-wl,BUl 67» 
a.GüQ0Gt-£il,9.811üü£-ül,i.l27üBül 68» 
3£*G0»1.579»Gt«-0 3»l'!ö<,9.-c>üü»BOl 890 
1.2^aOOt-01,1.2900ö£-01,1.3,00BDI 90 0 
JE-Ül,2.<f29ÖGE-3i,3.<»Hö.»t.-.l,BÜi. 91. 
1.0li6ajE*ö»»1.133G»E*ü»,1.2»,.s»B01 920 
JE*00,l.ot.3Q0t+ 30,1.721 GOt*OQ»bül 93 0 
l.üb5»»t-Ül«l.l5üG.£-ul,l.<;37»ßül 9H» 
3c>01,3.53600t-öl,&.<,57G0E-01,BJl 95 0 
l.iHÖu»E+»»,1.32iO»£+»»,l.H51»BOi 96u 
3E+-0 0,1.735 00E*JO.Ö.3üOOet-02,BUl 970 
1.0&QCGc-»l,1.17000E-ul,l.f3G»Bül 98, 
Oc-Ol/ Bül   99G 
,7,b8ö»ü£-Gl,9.»8Cuic,-<'i,l.,26B01.l»J» 
J3t+0 0,1.5o2GGE*ü3,Lb',9uüt*.»BQll.i» 
^7.56Q3Gc.-02,e.0Q0O0£-O2,8.<i60BüllÜ2u 
JOt-Ol' 2.2^9U0t-31s3. oötui.c.-GlBJll-?u 
,9.2<»HGG£-0i,l.l3l»3£+u»,1.2*6Büll»>,» 
.JE*ti0»l.bb3GQt+»a,b.2H»»Gt,-G28üil»5ü 
,7.200 00£-02,8.>,000 0c:-02,9.80 0BOli0oG 
3a t-Q 1» H. 39ü 0» c-d 1,5. 7i»gt»c-Gi8U 11-7. 
,1.20 3.Gc*..,1.329»0c.+ ».»l.H32BOll.d» 
J»E-02»5.6i»d0C&-02,5.ö76»0E-0c:aüll»9J 
,8.38.00£-Q2,1.153C3c.-Gl,1.55©6ulli0 0 
33E-0i»&.2O0G3&-Jl,7.3a3».t-u1601111» 
, 1.37 0QQ-. + OQ, 1.4,810 0t* 0 0,1.5b? BÜ1112 0 
JüE-G2,5.c.ü..t-3 2,5.65»-Gt.-»2B01il3» 
,1.31000..-01,2.190 Qaä-Ql,3. 210 BülllfO 
»dfc-Q1,0.610ÖüE-J1,1»JH-Gut«G.B01115» 
,1.51o00t + 0G,<t.5t»00 0c-02,<».9<,GßülllöQ 
30E-Q2/ 601117» 
,o.*»6000t-02,6.o200 0!--02,l.l*»8Büllld0 
J»£-Gi,*».öö»--t-01,5. 896».fc.-» 1601119» 
, 1.23<»»Gt.+00,1.3590 J£*.»,l.Hb3B0112». 
3jt-0 2,4.1»aO.E-J2»<+.3.»»Gt-G2Büli2i» 
, 8.90 0 «It -02,1, •,20 0 0c- 01,2.iÖ0BOU22G 
3.E-0J o.520aü£-ai,8.2öu»OL-k<lBOll23» 
,i.35'.»Gt + uö,3.33G»0t.-«2,3.3»»8Dil2',u 
»3E-.2,i;.93.aO£-J2,H.37»»iit-.2b01i25i 
,1.71*»00t-01,2.3720 0t-01,3. ÖSQBUll^bO 
3.£~Ül,8.5200G£-ai,9 dl5.üt-GlBQll27» 
»2.aüUG0t.-&2».:.8g0uÜ&-.2,.,3QüBüll2ö» 
00£-0 2,*».100 0f)t-02,5.o0 00 0t-02B01129G 
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l»9e J0 0aijc-02.1.32üa0£-ll»1.90wt3i-0i,2.b2ü«i0t-ül,3.l80y JE-iii,»».37i.BÜil3; J 
t00E-0i.&.030d0E-Ut7.«t3£ü0E-0:»9.^8 3 j JE-01,9.96000£-gi ,1, liduut-tu* I 11131 ii 
t,2.5aCOO£-0 2,2.5aOOO£-C2,2.50üOOli-0 2,2.50 000t-02,2.blOOat-ö<;»2.820bJ1132 0 
$0aE-0 2»3.0d0&aE-02»3.7bÜü3E-QZ»4.7ö3);iE-u2,7.2<»aQ0£-ü2,i.ab<,iiWfc-oiBüll33M 
I,l.'»7700E-01,1.92üCflt-tl,2.H790a£-01t3,b3 000t-Qlt4.ö550 0t~01,o.Q90Buil3'+ü 
lC0E-Cl,7.293aQE-31,e.7UtuE~0l,l.aaiJ3E+0ü/ BÜli35w 

OATA CXl/0.,5.003^E*&t,b.u3Üu0£*0Q,7.Q0aQQ£ + 00,6.00000t*ad,9.0QQ0bDll>>oü 
10E»C0,1.0a00 3E*01.1.50ÜQCt*ai,2.)O03 3t.*ül.2.5üUÖüt*Jl,3.»uut<ut*Ml,BOil37u 
2«».5COOaE*01»9.G3aüOE*Ql/ B01138U 

DATA CX2/0.,5.0030 0E*0 3,l.i2aUJCE*a'»,i.&i,OJÜc*»<tt2.w^awt*yt.2.5iuuBOil39j 
10E*0^*3.ab<30ü£-*-0<**&.d0i:CI0£4-a4*/ BüllnOÖ 

OATA (B(I),I = l,3a)/0.,0,i3.,i3.iJ.,0. ,J.,w.,5.4dJoO£+<J3* i.i0.out+« iBüllHl^ 
l>1.7200ae*flli2.280u;^*tlt2.döau0E*0l»3.Höü0!*£ + Jlt3t7«*0U3t*uit5.3ouBüii't2iJ 

20QE*01»6.0003 0E*0öil»ieaüOE*&l»l.b3ajJt+9lf2.i2»jGt*jlt2.37wuuc.*ulBDliH3« 
3t3.130aOE*Ol,3.«»8000E*Cl,«».oOOOO£*Ol,7.tiöii(iOE*«ü,l.^uOu3t+«ltl.39»<B011t'+u 
^00t*01,2.e&Q0 0£m,2.*lGü3Em,2.92J JOE*01,3.263G0t*ul,*.*.i»,ytfc*«lBulimy 
5,8.C3ö0 3£*00,1.2^0ÖCE+Ol,1.59aCö£*Pl.l.9700öt+Jlt2.31ilJ3t+wl»2.7büBai.l«»öw 
&CQ£*01t3.12000E*ül»'».29Ü0 0E+01»9.30 3 3JE*0üfl.3ii3 0Ct.*31,l.oli.w3t*-UlBüiit7w 
7»1.95 00a£ni,2.2603 0E*31,2.o30 0 0E+01,2.99000£*-01,<».19a«iu£+-ül,1.3uyBCii't8o 
e80E«-Ql,1.36030E*31/ 8UüH9^ 

OATA <8m» 1=51, löU/l.bsOGiE + ül» 1.95g0tt*Cl, 2.2 5u«ät*ü 1,2. i5uuiL*B0il5u« 
10l»2t90aä0c*01»'«.lCaü3t*&ltl.5C3 33E*31,1.7%0C!.t*ül,1.92J*Jut + (.lt2.lBüll&lU 
250O0£ + 01,2,35000E*0x,2.58000E+01.2.8C0G0t + Qlt'*.05000i*01,2.üi,uuJt + BOllö^v 
301»2.173 30E*01»2.3103 0E*Bl»2.'»80JJE»-Jl,2.bluUiL*Ql,2.8lü«y£+jlf2.9BDll33u 

♦800SE*01i3.90 000£*01t2.5ü0 03E*Öl,2.65JGOE*ül*2.73auJC*dlt2.bbut«t + BCllö'»i; 
50i,2.9&3 30£*3i,3.12000t*3i,3.253 33E01,3.9bOöü£*ei,3.5dJuÜL«-vl,3.obüll53u 
bOCOQ£«-01,3.67 00QE*01,3,7<,OOOE*Ol,3.8300Q£*Ql,3.900 00c*01,3.9öQüOt + BD115bu 

7ölt'«.'i&3 0ö£*ait<».5CG0ÜE*31f*.593 3]E<-JltH.o5aai,i*Cl,'»t693Qdt*wl,H.7Büil&7u 
85U3;£*ai»*».82000E + 01,'f.9baGJ£ + Gl»:.2 23CCE+Ül'!9.*.CyÜJfe*Gl,9.».li«.».-E + Büll5öu 

90l,9.0Da30£*ai.9.0 0Ü3 0t*ül,9*aö3 3 3E*Jl,9.a».Odut+Oi,9.8ü3aöE + ült9.»iaoil&9v 
&00OOE-MJ1/ BüllbOü 

END BOllblJ" 
SUBROUTINE SABERCM tSRCM,HZCH,HGCM,HBCM,WCM,DtLPCM,HORF,TSA,NCASt,SAB lw 

U»ROBJi SAB    20 
SAB 3u 

THE ORIGINAL VERSION, SABER. DESCRIBED BELOW HAS BEEN MODIFIED BY SAB <♦« 
CRAIG £ MILLER, CAPT, AFWL(SAB), KIRTLANO AFB, N. HEX., 2«*7l7ll SAB St, 
EXT   2051  TO   DETERMINE   ONLY   THE   OVERPRESSURE  RANGE   SOLUTION  ANb SAB     oQ 
TIME   OF   SHOCK   ARRIVAL   WHICH  IS   ONE   SPECIFIC  USE  OF  THE  ORIGINAL       SAB     7C 
MULTIPURPOSE  PROGRAM,     OCTOBER  1972 SAB     8d 

SAB 90 
PROGRAM   SABERCINPUT,OUTPUT,PUNCH,TAP£5=INPUT,TAPE6=0UTPUT» SAB   Uu 
»*♦»♦♦•*»#»•»**•**■#*♦»*»»#»»»»••••»»•**•#*•»»»♦♦»**#•»♦*♦#♦»>*»»**SAB   lit) 
THIS  PROGRAM  CALCULATES THE FREE-FIELD  BLAST   PARAMETERS  ASSJCIATEDSAB 12«, 
WITH  THE   DETONATION  OF  A  NUCLEAR WEAPON.     THE  MODEL   USES SAB 130 
SIMILITUDE   TECHNIQUES   BASEO  ON   THE   IBM M-PROBLEN  1-KT   SEA   LEVEL SAB 1*0 
CALCULATION.      THE  ORIGINAL   VERSION OF  THE PROGRAM   HAS   WRITTEN   BY SAB l5u 
ARTURO  V.   SERRANO  OF   TECHNOLOGY   INC.     THE PRESENT   VERSION   IS  THE SAB Ibt, 
RESULT   OF   AN  EFFORT   TO  EXPAND   THE  CAPABILITY   OF  THE  CODE  ANÜ SAB l7u 
WAS   WRITTEN  BY CAPT   W.   R.   DASSOW  ANO   HR.   A.   L.   SHARP  AFWL(WLAA) SAB 180 
KWTLANO  AFB,   N.   HEX.   PH.   2*71711  EX.   2<t38. SAB l9u 
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COMMON /TRI/ PZ,PG,PB,HZ,HG,HB,PZR,P 
l£,S9Q,PBPZ,R,PaRM,INC0MP 

COMMON  /SENSE/  CFS 
COMMON   /COLO/   CF1K2»,CF22(2>,CF33(2 

1),CF2(7),CF3(7> 
COMMON   /TAB/   TABU(69),TABiü(69),TA3 

130(fc9),TA8<,I(18>,TAB40(i8) ,TAB5I(26) 
COHM3N   /CON/  UL2 (7) ,UL3(8),UL<» £8» IUL 

18(8),C9(8),ClU(8) ,Clt.<8>,Cl2<6),?Z(& 
COMMON /PNT/ RA,ST0,PHIR,SH6,ST,X<K., 
COMMON /0»P/ DELP,OELPO,D£LPR,CCNT,N 
COMMON /TBLKUP/ Li,LF,NA56»,XL(133), 
DIMENSION  P(3»,   H(3>,   PR(3),   T6.MP13) 

121 
DIMENSION   IHED1(5,3),   IH£02(3,2),   ID 
DI1ENSI0N   101(2) 
EaoiVft  ENGE   (P.PZ)t   (H,HZ),   <PR,PZR> 

It (RH0B,RH0(3)), (SSZ.SSU)», (SSG.S 
DATA   (IHEOKJ) ,J=1,5)/50H 0 

1 / 
OATA   (IH£Q1(J),J=6,10>/5CH 

1 / 
DATA   (IH£01(J),J=11,15)/50H 

1 / 
DATA   (IH£O2(J),J=l,3)/30H 
DATA   (IHE02(JI,J=4,6!/3QH        (HITH T£ 
OATA   <I0(J),J = i,28)/2HSR,2Hr«Z,2HHG,2 

1P,3HPMV »3HP00 ,5HS0ELP,MHRBAR, 1HR.4HA 
2HST,2HHT,5HPDG0P,HHPDMV,<,HPaO0,lHQ,<» 

DATA   (IU1(J),J*1,2)/<»HH0RF,4HH:)RN/ 
DATA   CFli/.599829717,.59990265538/ 
OATA   CF22/-.6131210 6a,-.8345<»567392/ 
JATA  CF33/.0 53796066t,.20153863384/ 
OATA   CF44/. 178602593.-.0*2235077752/ 
DATA   CF55/.137932981».CO38268822887/ 
DATA   CFS/1.85/ 
DATA   CFR/.5,.6,1.2.1.6*3.(,,10./ 
DATA   CFl/0.,-.6<.H4,-.lfc25,-.«5,-.<3C7 
DATA   CF2/.6<t99,1.29<t3,.<t725,.20 5J,.9 
DATA   CF3/.0 07G76,-.1'><.02<»,.195,.35<., 
♦ •*»*♦**•♦*»»»*»#* 

OATA   IOOIT/Q/ 

INTEGER  SAVCASE 
******************* 
SR=SRCM 
HZ=HZCN*HGCM 
HG=HGCM 
HB=H8CM*HCCM 
H-WCM 

**•»*•**♦»»♦**»*♦»♦♦•♦♦**♦♦■»»»♦ 3^g Ug 

GR,PBR,*,SR,FR,SR£,ALPltR,ALPlSAB 2lu 
SAB 220 
SAB 23« 

>,CF<*<»(2) ,CF55(2),CFR(b),CFl (7SAB 2tu 
SAB 25« 

»I(62),TAB20(62),TAB3I(b9),TABSAB 260 
,TAB50(26),TAB6I(o9),TABo0(69)SAB 27« 
5(5),C<»(7),C5(7) ,C6(7),C7(o),CSAB 201 
),P3(8>,Alt.Ul>,ACF(13),CF(l3)SAB 29a 
ALTSRG.HT.XKKX                                         SAB 300 
IT.XITbR                                                        SAB 31«. 
NNEX                                                                  SAB 320 
,   TM<3),   RH013),   SS(3),   SUBSdSAB 33ki 

SAB 3HQ 

(28),   STP(UC),   HTP(iJ-)                SAfa 35« 
SAB 36«. 

,   (RHOZ.RMOU)),   CRH0G,RHQ(2))SAB 37 ki 
S(2>),   (SSB,SS(3)>                              SAB 360 
VcRPRESSURt  SOLUTION                         SAB 390 

SAB 43 u 
TRIPLE POINT  P*TH  SOLUTION          SAB 41* 

SAB 420 
RANGE  SOLUTION                                      SAB •,3b 

SAB 44« 
/                        SAB 45« 

MPERATURc   CHANGE)      /                        SAB 4öö 
HHB,1HW,3HTSA,2HFR,JHSFV.HMUELSAB 47« 
lFA,3HSR£,5HALPl-_,.IHSTQ,2HRA,2SAB 48« 
HRH0Z,3HSSZ,3HCFV          ..._               SAB 49ü 

SAB 500 
SAB 51« 
SAB 52 0 
SAB 53« 
SAB P4U 
SAB 55« 
SAB 5o0 
SAB 57« 

,.0001111,0./                                         SAB 56« 
42<,,-.U3466,0./                                  SAB 59« 
.50406,.57704,.591/                           SAB 600 
»»♦»»•**♦**»»♦♦   g^u 611! 

SAB 62« ! 
*••**♦»»»<    «   ♦   *   *   *   5A£ 63« 

SAB OHO 
*»»*»»»***♦•*♦   *SAB t>5« 

SAB 66« 1 

SAB 67« 
■ 

A 
SAB 680 I 

SAB 69« 
' SAB 7 (JO 

97 

■ 

■■■ 



™<N » "»^^pp— 
^ 

c 
2J 
C 

33 
43 

C 
C 
C 

C 

53 

DEu^DElPCM 
*»«»««»*«**«****».»»***•****«»*   +  «» 

NP*QB*0 
Rl3=lC.3/57.296 
R9Q=90.0/57.296 
RlJL»13fl»a/57.236 

IF   (IDOIi.N-,0)   GO  TO  20 

03   10   J=lfl8 
TAB4I(J)=T4B4I(J)/57.296 
i»B40(J> = U84Q(J)/57.296 
♦  »*#*»#♦»♦# >♦♦»***♦»»♦»»»♦♦**<'•»»♦ 

ID3IT=1 

NN=70 
00 30   J=l»69 
N=NN-J 
TAB3UJ»=TAB10(N) 
TAB3D<J)=TAB1I(N> 
PMVO=0. 
PMV=C. 
NPR0B*HPR0B*1 

READ (5,1190» XIHB,XMHB,XIHZ,XMHZ 
IF (EN3FILE 5) 1130,40 
IF (NPROB.GE.2I GO TO 1130 
XIHB=X^HB=XIHZ=XMHZ=O.C 
40 IF(NCASt.GT.O) HfcITt(6,1143) NCAS£ 

♦ ♦*»♦*♦»*♦» 

CHK=1. 
PSi.=2116.217/144. 
N=0 
XPRNT=J. 
NIT=0 
XITER=0. 
XKKX=0. 
OV»R=Q. 
CONT=0. 
OEu'OsO. 
INCOHP=0 
NPT=0 
JTP=0 
U>1=0 
SRE=O.Q 
ALilt=0.0 
STO=0.0 
RA=0.0 
ST=C.C 
HT=3.0 ♦ » ♦ » * 

SAB 7iu 
♦SAB 720 
SAB 73C 
SAB 743 
SAB 75u 
SAB 7ou 
SAB 770 
SAB 7di 
SAB 79u 
SA8 ÖJ- 
SAB »10 
SAB Ö21 
SAB 63« 
SAB (JHu 
SAB 85 0 
SAB oo. 
SAB 67« 
SAB ttdJ 
SAB 690 
SAB 9uc 
SAB 91Ü 
SAB 92« 
SAB 930 

♦SAB 94. 
SAB 9P6 
SAB 96. 
SAB 97G 
SAB 9ÖÜ 
SAB 99u 

♦SA8-.Ü» 
SABlul. 
SABU2- 
SABU3. 
SABlutw 
SABlOib 
SABl.au 
SAB1.7Ü 
SA81-Ö. 
SAB109J 
SA311-. 
SAB111. 
SAB112Ü 
SAB1133 
SABil«*- 
SABU5. 
SABllou 
SAB1170 
SABlld. 
SAB119« 
SA812.. 

»SAB121U 
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IF   USA,GT.0.0)   TSACM=T5A SAB1220 
3 »#»*♦»»•♦»*•♦**♦**•*»♦*♦*»»»»**»* *SAB123i. 

TSA-Q.O SAB12H», 
IF   (CHK'l.)   6D,110,%3 SAB123- j 

60 IF   (XIHB)   80,80,70 SA3i2ou ' 
7) HB=H3*XIHB S.A6127« I 

SAVBURS=HB SAB126Ü ] 
IF   (HB-XHHB)    8C,Sa,<»0 SA8i29u 

80 IF   (XIHZt   100,100,90 SABlä-t 
93 HZ=HZ*XIHZ SA813H, 

SAVALT=HZ SABl*2u I 
IF   (HZ-XHHZ)    120,120,<»t SAB13JÜ ! 

100 IF   iXIH8.EQ.3..ANO.XIKZ.cQ.3.)   GO   TO   40 SAB134& 
GO  TO   120 SAölJä« ) 

p »*♦#**•**#»#*»»♦»**•♦***♦»♦»*»  +  »* »SAB136>. | 
1.0        KCASE=2 SAB137* 
C 110   REAO   (5,1180)   KCASL,KTEMP,KQ£LT,SK,HZ,HG,HB,H,QcLP SAB13<Ji, 

KTEMP=KDcLT=0 SABl39u | 
Q ,»»»»»»»*»»*»♦«♦♦*♦♦**♦*»♦**♦*#*» »SABlHüu 

SRSV=SR SABlHlu 
WOR=W SAB1<*20 

123        IF   (HB.LT.25000.)   GO   TO   136 SABiti. 
CALL   SETUP   1ACF, 1,2,13,0*0,3,0,0) SASi^u 
CALL   HACURE   (CF,HB,C ,0 ,C,U ,0 .LER.CFF) SABl*iL ? 
W=CFF*MOR SA31H60 I 

130        IF   (CHK.cQ.Q.)   GO   TO   2C0 SABWi, f 
IF   (KTEMP.EQ.0)   GO   TO   150 SA81%d«, 1 
IF   (XIHB. EQ..Ü.. AND. XIHZ.tQ.j.)   GO   TO   l<tü SAB149w [ 
KT£MP=0 SAB150Q 
WRITE   (6,13i»0> SAB1ÜJ.U 

Q *♦#♦♦»*♦♦*#♦**♦»**•♦♦*♦♦+#**♦*»♦» *SABlS2c 
1 + 3   WRITE (ö,ll<tO) SABls3y 
C     Iki   READ (5,1200) TEMPS,TM SABIDHO 

GO TO 1130 SABisSt 
Q     **»»*»♦♦»*»♦•♦»**»»#♦***♦»♦»»»♦*• ■* *SAB15ou 
150   IF (KDELT.EQ. 0) GO TO 170 SAB157;, 

IF (XIH8.EQ.u.«AND.XIH£.ta.3.> GO TO 16u SABlööt, 
KOELT=0 SAB1&9U 
WRITE (6,1350) SABlbju 

Q     »***««*»*« + «*** + *****«***»<»***»** ♦SABlolu 
160   WRITE (6,1150) SAB162J 
C     160 READ (5,1200) SUBS SAB163Ü 

GO TO 1130 SABlotO 
Q     *««*«.«*<»*.*. + **+«** «*»**»***»****** *SABlba3 
170   IF (KCASE.EQ.3) GC TO 190 SAB166U 

IF (KCASE.EQ.0) KOPT=0 SABlb7i 
Q     »»**»»♦»*♦»♦»#*»* »»*♦»♦♦**»»»*«.** »SAdlböü 
C     IF (KCASE.EQ..2) READ (6,1210» KOPT SABlb9u 

KOPT=l SAB17U 
Q     ***************** ********#**»* + ** *SABl7lC 

Kr,ASE=<CASE + l SAB1720 
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iaa 

c 
190 
c 

230 

213 

22r 

230 

2<»1 

253 
250 
270 
233 

293 

33G 

313 
323 

330 
3<*0 

350 

35,3 

If (KCA5E-3) 200,200,160 SAB173& 
PRINT 1170 bABl74w 
60 TO 50 SABl7äw 
,»»♦*(,,»♦»♦♦»»♦»»♦*♦♦♦***»****♦♦♦ »SABl?©!. 
WRITE »6,1160) SABl77u 
192 READ (5,119G) PMV SABl7öw 
60 TO 1130 SABl79g 
K=KTEMP*1 SABlÖay 
IF ((XIHB.GT.0..OR.XIHZ.GT.0.).ANQ.K.GT.l) GO TO 213 SABlolu 
NRITE (Ö.12QÜJ (IHEDKJ.KCASE) ,J=1,5), (IH£02«J,iO,J=l,3) SABle^« 
IF (KCASE.NE.2) GO TO 210 SABIÖ^ 
IF (KOELT.EQ.0) GO TO 216 SAB18*« 
IF (KTEMP.EQ.Oi GO TO 210 SAB185c 
WRITE (6,121f-) SAB1ÖÖÜ 
KTEMP=Q SAB167c 
IF (HB.LT.25li JOG.) GO T3 22J SABlÖÖt 
WRITE «6,1260» SAB1890 
WRITE (6,1270) HB SAB19U« 
IF (KCASE.EQ.2) GO TO lCbü SAB19K 
GO TO 50 SABl92b 
IF (CONT.GT.0.) GO TO 250 SAB193u 
IF (KCASE-1) 230,230,250 SABiS^O 
ALlM=ABS(HZ-HB) SABl95u 
IF (SRSW-ALTM) 2<*Q,250,25Q                                 -    SAB196« 
WRITE (6,1380) HtJ.HZ.SR SAB197« 
IF (XIHB.GT.0.-.OR.XIHZ.GT.0.) GO TO 50 SAB196Ü 
GO TO <f3 SAB199u 
IF (XITER) 260,260,390 SA82GÜC 
IF (CHK) 270,270,280 SAB2uU 
IF (OVPR-l.) 31G,3«*0,390 SAB2020 
SR=SR/1330. SAB2-3J 
DO 290 J31,3 SAB2u4u 
CALL ATMQS (H( J) .TEMP (J) ,0£N,RHO (J), TR.PR (J) ,SS (J) ,</C,K£K) SA8205Ü 
IF (KER.NE.l) G9 TO 300 SAB2*bQ 
P(J)=PR(J)*PSL SAB2&7U 
GO TO 350 SAB2wdü 
WRITE (6*1250) J,KL<< SAB2I-3ü 
GO TO 1360 SA821J« 
IF (XIHB) 330,330,320 SAB2110 
CALL ATMOS (HB.TEMP(3),OEN,RHOB,TR,P2i,SSB,WC,KcR) SAB2i2u 
IF (KER.NE.l) GO TO 301 SAB2l3u 
P8=PBR»PSL SAB2l'»u 
IF (XIHZI 350,353,3^0 SAB215Q 
CALL ATHOS (HZ,TEMP(l),DEN,RHOZ,TR,PZR,SSZ,VC,KER) SAB2iou 
IF (k'SR.NE.l) GO TO 301 SAB217« 
PZ=»ZR»PSL SAB218Ü 
IF (KTEMP.EQ.0) GO T0 390 SAB2190 
PSL=l<«.696»TtMPS/518.67 SA8220»; 
IF <OVPR) 360,360,38) bAS22iu 
OO 370 J=l,3 SAB222Ü 
P(J)=P(J)»TEMFMJ)/iM(J> i>AB223u 
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PR(J)=P{J)/'SL 
RHOU>=RHOU)»VH(J)/TäMP(J) 

373        S5<J)=«»9.02»TM(J)»*.5 
60 TO  390 

383        SS(1)=«»9.02»TM(1>»*.5 
341        IF   (PMVQ.EQ.U.)   GO  TO   Uli 

IF (XP^MT-1.) *»03,«»33,«»1Ü 
«♦30 IF (XITER-1.) «»20,«»10.«».VJ 
«♦13        WRITE   (6,1283)   PHVÜ 

60  TO   <*3Q 
«»23        WRITE   (6,128!;)   PMVD 

IF   (K0PT.EQ..O   K0PT=1 
WCZ1=PHV/SSZ 
w:Z2=WCZl»*c. 
RADIC*SQ.RT(.36*WCZ2+1.) 
DtLP=PZM.8«»»WCZ2*l.«»»HCZl»RAQIC> 

«»30        CHK=3. 
OtfPR=0. 
PBPZ=PZ/P9 
SSZR=SSZ/lllb.«»'»37 
PB*W=(PBR/W>»*.333333 
PZRW=(PZR/W)**t333333 

<»!»0        GOTO   (<»70,«»50,<»80) ,   KCASE 
«»50        IF   (HF.EQ.0..ANO.N.GT.C)   GO  TO   S3 

RF=1<»5.»W»».* 
ALTF=MB-HG 
IF   (RF-ALTF)   <t96,*»b6,«»fct 

«»63        WRITE   (6,13)0)   W,HB 
60  TO   Li 60 

«♦73        IF   (SR.NE.O.G)   GO   TO  «»90 
PRINT   1180 
GO  TO  53 

«»83        IF   (W.NE.0.0)    GC   TO   89C 
PRINT   1190 
GO  TO   53 

«♦90        CALL  TRIPNT   (KCASE) 
IF   (INCOMP.EQ.l)   GO  TO  lObQ 
GO   TO   (553,500),   KCASE 

530        ST3=SRE»SIN(ALP1ER) 
ALPHIR=0.Q 

513        CALL   SETUP   (T AB«»1,1,2,18,0 ,3 ,0 »3,3 ) 
CALL  MACURE   (TAB«»D,ALPHIR,C ,0 , Ü , J »C ,t£R,PHIR) 
Au»HI=ALPHIR+ALPlER 
RA=SRF.*(SIN(R90+ALP1ER-PHIR)/SIM(R90-ALPHI*PHIR)) 
RA=ABS(RA> 
JTP=JTP*1 
ST=RA»C0S(R93-ALPHI) 
STP(JTP)=ST 
IF   (NPT.GT.Q)   GO  TO  52L 
IF   (JTP.EQ.i)   GO  TO  52C 
IF   (STFMJTP).L£.STP(JTP-1))   NPT=JTP-1 
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SAä22<»ö 
i>A822äC 
SAB22o„< 
bAB2270 
SAti22öu 
SA6229Ü 
SAB23JU 

SAB2310 
SAB232« 
SAB233u 
SAB£3<»ü 

ÜA8235Q 
5>AB23oi 
SAB237b 
SAB23ÖU 
SAB2390 
3AB24U0 
SAB2>»lb : 
SA82«»2u 
SAB2430 
SA82H*J 

SAB2«»5u 
SAB2tou 
SAB2*»?u 
SAB2Hö; 
SA32-+9- 
SAB2?3w 
SAB2510 
SAB252b 
SAB253b 
SAB25*»ii 
SAB253Ü 
SAB230W 
SAB257u 
SAB258U 
SAB2590 
SAB26JL 
SA326XU 
SAB262U 
SAB2O30 i 

SAB26>»L : 

SA8265C ">, 
SAB^bou > 

SAB2b7C - 
SAB2bdw 
SAB£b9u 
SAB27uu ", 

SAB271Q 1 

SAB272L . 
SAB273u I 
SAB27i»b 
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520        HT=(ST-STO)MSIN(PHIR)/COS(PHIR)) 
HTP(JTP)=HT 
RBAR=RA»PBRW 
CALL   SETUP   CTABbI,l,2,fc9,0,J,e»J,3) 
CALL   MA3URE   (TAB6Q,R8Afc,a ,C,C . : , J,LZ*. TSACAP» 
TSA=TSACAP/(SSZR*PZRW) 
IF   (N.EQ..0)   GO   TO   533 
IF   (AL3HIR.EQ.G.O)   WRITE   Cfc,123J>   10 U) ,HB,m (5) ,W ,10 Clbl 

17),ALP1E,I0(18),ST0,ID(3),HG 
WRITE   C6.12U0)   10(19),RA,10(20),ST,IJ(21),KT,10(6),TSA 
GO  TO   5 if 3 

535        IF   (ALPHIR.EQ.O.Q)   WRITE   (6,1220)   10U),HB,IO(a),W,10 do) 
i7),AL?lEiI0(18l,ST0,J.0(3),HG 

WRITE   (6,12<fQ)   10(19« ,RA, 10(20), 3T,10(21),HT,10(6),TSA 
5t3        AL3HIR=ALPHIR*R1Q 

IF   (R133-ALPHIR)   1L23 ,Slü,510 
550        PBRWFR=(PBR/(H»FR)>»».333333 

PZ*WFR=(PZR/(M*FR))♦♦.333333 
RBAR=SR»PBRWFR 
IF (KOPT.ECl.l) GO TO 570 
CALL SETUP (TABlI,l,2,69,04u,C;J,0> 
CALL HA2ÜRE (TAB10,R3AR,U,0,Q,uiJ,LER,5DELP) 
IF (HZ.Nt.HB) GO TO 56C 
0Et3=S0ELP»PBR 
AIFA=1.0 
GO TO 573 

560   CALL SETUP (TAB21,1,2,62,0,0,0 ,0 ,0) 
CALL NACURE (TAB20,R3AR,0,C,Q,&,3,LER,ALFA) 
0£LP=SDELP*PBR»PBPZ»»ALFA 

571   £P5ILO=OELP/PZ 
00 580 J=l,7 
IF   (RBAR.LT.UL2U))   GO   TO   590 

580        CONTINUE 
TD3Z=.25260 9*(1.]A11.21)»ALOG(R3ARJ 
GO TO 633 

593   TDPZ=C»(J)*R8AR*rt2+C5(J)»RBAR*Cö(J) 
633   00 610 J=l,8 

IF (R:R.LT.UL3(J)> GO TO 620 
610   CONTINIE 

J=8 
623   TMV=C7(J)*RBAR»»P2(J>*C8(J)»RBAR*C9<J) 

00 &30 J=l,8 
IF   (RBAR.LT.ULMJ))   GO  TO   6«»0 

633        CONTINUE 
Jafl 

6<*3        T3RZ = C10(J)»RBAR»»P3(J)*Cll(J)#RäAR+Cl2(d) 
POOOP=TOPZ/(SSZR»PZRWFR) 
PMV = 5.0»EPSILO»SSZ/(7.C»(1.0*6.0»cPSlLO/7.i,)*».5) 
P0MV=TMV»PDOOP 
P00=RH0ZM7.3*6.3,£PSIL0)/(7.+EPSIL0) 
P03D=TQRZ»PD00P 

^AB27?0 
SAB27&D 
SAB277« 
SAB27ÖÜ 
SAB279U 
SAB28UU 
UAB2öi.» 

,SXcI0(lSAB282>. 
SAB283Ü 
SA828<t& 
SA8285Ü 

,SRt,I0(lSAB2dob 
SA62870 
SAB2ö8u 
SA3299J 
SAB29uu 
SAB2918 
SAÜ292L 
SAB293Ü 
SAB29*l 
SAB295Ü 
SAB29ÖU 
SAB297J 
SAd29»u 
SAB299U 
SAB3ouu 
SAB3010 
5A83v2ü 
SAB3u3ü 
SAB3uV« 
SA830&0 
SA83J6W 
SAB3u7« 
SAB3udü 
SAB3090 
SAb3i.ua 
SAB31U 
SAB312U 
SAB313Ö 
SAB31<«u 
SAB319U 
SAB3ibu 
SAS3170 
SAÜ31ÖL 
SA83i9« 
3AB32ÜU 
SA83<:U 
SAB322« 
SA6323& 
SAB32HU 
SAB32äö 
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oFV=SSZ*«1.0*6.C»£PSILO/7.0)»».5 
Q=2.5«CLLP*»2.0/!7.i»P2+O£LPJ 
CALL SETUP (TAB6I,l,2,i5,3,3,0,3»3) 
CALL MACURE (TAB6O,RBAfc»0,0tO,0,3,LE*.TSACAP) 
TSA=TSACAP/(SSZR*PZRWFR) 
IF (KOPT.EQ.i) GO Tu 83ü 
HORF-SQRT((SR»103 3.)•♦£-((ABS(HZ-HB>)»»2<> 
HORN=HORF».00 3164 
IF (CONT.£O..0.) GO TO 730 
NIT=Nim 
IF (NIT-1) 730,730,650 

653   IF (PMVO) 673.673,660 
6Ö0   PVSD=A3S(PMV-PMVD) 

IF (PV'O-.Ol) 733.730,690 
670   D=»DD = ABS(DELP-OELPD) 

IF (OPOO-.Ü1) 733,730,630 
680   OEL?R=OELP 

SRS=ABS(HZ-HB) 
SRS=SRS»IOcLPR/OELPD)»».33 
GO TO 703 

630   SRS=ABS(HZ-HB) 
SRS=SRS»(PKV/PMVü)*».33 

733   IF (HB.GT.HZ) GO TO 71C 
HZ=HB*SRS 
GO TO 723 

713 HZ=HB-SRS 
720   OVPR=l.Q 

IF (NiT.GT.u xpt>;;;*i. 
GO TO 973 

730   WRITE (6,1223) 
WRITE (6,1240! 
WRITE (6,124a) 
WRITE (6,1240) 
WRITE (5,1243) 
WRITE (6,1240) 
IF (HB.LT.250QO.E GO TO 74G 
WRITE (6,1240) 10(26»,CFF 
WRITE (6,1290) WOR 
GO TO 750 

Te»a   WRITE (6.130Q) 
750   IF (CCNT.EQ.3.) GO TO 1060 

IF (NIT-1) 650,650,760 
763   IF (PMVO) 770,770,800 
773   WRITE (6,1370) 

WRITE (6,1333) 
WRITE (6,1360) NIT 
WRITE (6,1373) 
IF (XIHB.6T.&..OR.XIDZ.GT.0.) GO TO 7dC 
IF (KOELT.GT.O) GO TO 79Q 
GO TO 1360 

780   XCASE=SAVCASE 

IDU),SR,I0(2),HZ,I0(3),HG,I0U),HB,IU(5),W 
ID(6),TSA,I0(7),F«,IDiö),SFV,ID(25»,U 
I0(9),0ELP,ID<lQ),PHV,I0(U)»P0D»IÖ(2t>»,RH0Z 
10(22),POOOP,10(23),POHV,10(24),PDOO,10(27),SSZ 
10(12) ,SOELP,10(13) ,R3AR,I0(14),R, IQ (15), A4.F A 
ID1(1),HORF,I01 (2),HORN 

SAb32bt 
SAB327u 
SAB32ÜU 
SA8329Q 
SAB33jb 
SAB33lb 
SAB332« 
SAB3330 
SABa3<t« 
SA8335J 
SAB33ÖU 
5AB3370 
SA833ÖU 
SAB339U 
SAB3HJ4. 
iA83«*10 
SAB3H2& 
SAB343u 
SAB34** 
SA83<öu 
SAB34ÖU 
SAB3473 
SAB34dw 
SAB3*9l 
SA83&UU 
SAB3511 
SAB352& 
SAB3530 
SAB3&40 
SAb355u 
SAB3&01, 
SAB357u 
SAB356Q 
SAB359& 
SAB36ÜU 
SAB36Ü 
SAB3Ö2U 
SAB3631, 
SAB3640 
SAB365Ü 
SAB3660 
SAB367Ü 
SAB368Ü 
SAB369Ü 
SAB370Q 
SAB37U 
SAB372U 
SAB373U 
SAB37<tO 
SAtJ375u 
SAB376U 
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HZ=SAVALT SAB377« 
HB-SAVaURS SAÖ37ÖJ 
OEtP=SAVOELP SAB3790 
GO  TO   1060 SAB3831 

790 KCASE*SAVCASE SAB3810 
HZ=SAWALT SAS362u 
DELP=SAVDELP SAB383C 
GD  TO   1360 SAB36(»ü 

öQO WRITE   «6,1370) SAB3850 
WRITE   (6,1320) SAB380U 
WRITE   (6,136b)   NIT SAB3ö7ü 
WRITE   (6.137IJI SAB36ÖÜ 
IF   (XIHB.GT.0..OR.XIHZ.GT.0.)   GO   TO   SIC SAB3690 
IF   (KOEIT.GT.0)   GO  TO  620 SA839ÜU 
GO  TG   1060 SAB391Ü 

aio KCASE*SAVCASE SA8392« 
HZ=SAVALT SAB3930 
HB-SAVBURS SAB39HC 
OEL==SAVOELP SABZ95i 
GO TO  1060 SAB390U 

823 KCAS£«SAVCASE SAB397Ü 
HZ=SAVALT SAB398U 
OEw»=SAtfD£LP SA8399« 
GO TO  1060 SAB^OOO 

830 IF   (PHVO)   86&,860,8<»0 SA9I»U1L 
6<*0 PM¥R*PMV SABWL 

NIT=Nim SABi»b3ü 
XITER*XITER*1. SAB<*0*0 
IF   (AB3SPMVR-PMVQ)-.0l)   86G,860,850 SAÖHtiu 

850 OELP=DELP»(PMVD/PMVR)«».33 t>ABV».ow 
IF   (NIT.6T.1)   GO   TO   21C SABWi. 
GO TO  200 SABM8Q 

860 WRITE   (6,121.0)   10(6),TSA,10(8) ,SFV,IJ125),Q,IO(10),PMW SAB-+«9- 
WRITE   (6,12^0)   10(11),POO,10(26),RHOZ,10(22),PDO0P,IDC23),PUMV SAB41üw 
WRITE   (6,12MU   ID(2^), POOO, 10(27) ,SSZ,IO (l«t) ,R,IO(iä) , ALFA SABHllu 
IF   (HB.LT.25000.)   GO  TO  870 SA8M2», 
WRITE   (6,12<,Q)   10(28),CFF SAB<+i3u 
WRITE   (6,1290)   WOR SAB<*l«*u 
GO TO  880 SAdHXau 

870 WRITE   (6,1300) SABtloO 
881 IF   (XITER.EQ.O.)   GO  TO   1Q6C SAB<»i7u 

WRITE   (6,1370) SABi»i8t. 
WRITE   (6,1320) SABi»19b 
WRITE   (6,1360)   NIT i.Ad420Q 
WRITE   (6,1373) SAbi»21U 
GO  TO  1060 SAB<f22ii 

893 ALFA-0.3 SABi*23u 
SOELPrOELP/(PBR*PBPZ*#ALFA) SAB^Ü 
OOELP*-OSIP»UOG(PBPZ)/(PBR*PBPZ*»ALFA) SAB*25u 

900 J=l SABi»2oO 
IF   »CJELP-CFS)   920,910,910 SABV27« 

Kto 

J 
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910        J=2 SAB<*280 
92G        PP»-CFll(J)+CF22(J)»ALOGl3(SOELP>*CFJ3(J>»(ALOGiy(SüELP)»*i:)*CFH<i{SAB<»29i, 

lJ)»(ALOG10(SOtLP)"3)+CFS5(J)MALOGU(SD£LP)»»<»> SAB^iub 
RBAR=13.»»PPP SA3i»3JLu 
IF   (HB.EQ.HZI   GO   TO  960 SAB*32Q 
AA=ALOGlOC2.71828)/SOEL? SABW33Ü 
BB=2.ULOG1Q(SQELP)»AA SAB43HÜ 
CC=3.MALOG10(SO£LP)»»2)»AA SAB435U 
QQ=H.*(ALOGlO(SOELP)»»3)*AA SAB^bO 
033X=CF22(J)»AA*CF33(J)*BB+CF<»<»(J)*CC*CF55(J>*0D SAB«»37u 
ORBAR=RBAR»ALQG(ia.)»QPDX SAB*38i 
CFH=a. SAB439b 
00  930   11=1,6 SAB<(400 
IF   (RBAR-CFR(II))   94J.93Ü.93C SAB<***iu 

933        CONTINUE SAB*%21 
11 = 7 SAB<»<»3t 
Cr<»=-.338 SAB«,**,!; 

9<»Q        SMF=(CFl(II)»RBAR+CF2(II))»RBAR*CF3UI)*CF4*ALQGia(RBAR) SAB«mäg 
CA»0=2,»CFl(II)»RBAR*CF2(II)*CF«»»AL0»;iC (2.71826>/RBAR SAdn«»ou 
CAPQ=CAPO»DRBAR*OOELP SABWd 
ALFD=ALFA SAB^Vttw 
ALFA= (SMF-ÄLFO*CAPQ)/ (l.-CAPQ.) SA8<»<»9u 
IF   (ABS(ALFA-ALFO)-.QOl)   960,960,953 SABHSJü 
SDC.LP=DELP/ (PBR»PBPZ»*ALFAI SAB^älü 
D0iLP = -0£LP»ALOG(PBPZ)/(?BR»PBPZ»»ALFA) SAB*»*., 
GO  TO   903 SAB*»&3u 
SR=RBARMM/PBR)»».333333 SABH5Hü 
CALL  TRIPNT   (KCASE) SAB<»S»Q 
IF (XKK.LE.1.0) GO TO 980 SAB^aou 
*•»*»•*•••*»•♦•*»•••♦#»••#»•••♦♦♦ *üHB>*57v 
IP*D31=1 SAB<*&öü 
IF   (TSA.GT.O.Q)   TSACH=TSA SAB<*S9Q 
GO  TO   1133 SAB^oau 
HABS=A9S(HZ-HB) SAB*fbU 
SR=SaRT(HA3S»*2*(HABS*.a0001)*»2) SABM>2c 
5R=SR/1Q30. SAB<»o3Ü 
KCAS£=1 SAö<*b<*t 
KOPT=0 SAB4&9U 
IF   (NIT.GT.l)   GO   TO   21C SAB^bbu 
GO  TO   20 3 SAB<t67« 

993        IF   (FR.Nc.ltO)   SR=RBAR»<FR*H/PBR>»».J33333 SAB^bÖt 
IF   (XKK-1.)   990,1000,1G00 SAB4690 

993        H3RF=SQRTI(SR»1C00.)♦♦£-((ABS(HZ-H8)>»»2)> SAB47iu 
HORN=HORF*.0t>01b4 SAB<«71u 
GO  TO   1310 SAB<*?2u 

150C     HORF-0. SAB<t730 
HORN=0. SAB*7*ü 

131C      WRITE   (6,1220)   10 (5), W,I0<9> ,DtLP, I.»<2) ,HZ,10 (3) ,HG,ID U) ,Hd SAB«»75.i 
WRITE   (6,12<»wi   10(1),SR,I0(13),RSAR,10(12),SOELP,10(7),FR SAÖ<»7bb 
WRITE   (6,i2<«0>   101(1),HORF,101(2),HORN SAB^77g 
IF   (KOPT.EQ.l)   GO   TO  5&Ei SAB<+78u 

950 

9»3 

C 

970 
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132Ö 

1331 
10 H 

1350 
135c 

1Q7L 

1381 

139C 

not 

1110 

IF   (HB.LT.250QQ.I   GO TO 1333 
WRITE   <6,12*»0J   10(28),OFF 
WRITE   (6,1293?   HOR 
GO   TO   13 Ml 
WRITE   (6,1323) 
IF   (JT'.EQ.Q.)   GO   TO  llbj 
LPL=LPL+100 
WRITE   (6,1310)   JTP.NPT 
OUMYl=AMAXl(STP(NPT),HTP(NPT))-.2 
CALL GRAPH (3,1,1Q,1J,9HHQR RANG£,8HALTITU0£,LPL,0UH¥1 

1,1.,1.) 
CALL GRAPH (5,NPT,lC,lt,9HH0R RAMGE,dHALlITUüt.LPL.STP 

l.,l.) 
CALL   GRAPH   (C) 
00  1350   1=1,JTP 
STP(JT*)-Q. 
HTP(JTP)=Q. 
IF   (XlHB,G7.Q..OR.XIHZ.GT,t.)   GO   TO   53 
CHK=2. 
IF   (KOSLT.LE.O)   GO   TO   5i 
INCOMP=3 
N*N4l 
IF   (N.GT.12)   GO TO  50 
GO TO   (1100*1070,1110),  KCASE 
HB-SUBS(N) 
IF   (HB.LT.25u0ö..OR.HB.Gt.250ütiJ.)   GO  TO   lvflo 
CALL   SETUP   (ACF,1,2,13,0,0,0,0,0» 
CALL   MACURE   (CF,HB,0,ü,3t0,3.LtR.CFF) 
WOR=W 
W=:FF»H 
GO TO 1090 
IF   (HB.LT.253300.)   GO  TO  1090 
WRITE   (6,1260) 
WRITE   (6,1273)   H8 
GO TO  1060 
JT»=Q 
NPT=0 
CA.L   ATHOS   (HB,TcHP(3),0EN,RHOB,TR,P3R,SSB,VC,KER) 
IF   (KER.NE.i)   GO  TO 300 
PB=PBR»PSL 
NIT = C 
GO   TO   <f33 
SR=SUBS(N)/lQ0O.Q 
NIT=0 
GO TO  <*<»3 
IF   (HB.LT.25300.)   GO   TO  1123 
WOR=SUBS(N) 
M=SUBS(N)»CFF 
NIT = 0 
IF   (W.GT.0.)   GO  TO  <»33 
GO TO  <»<»0 

SABV79« 
SABW8..» 
5>AB<HJl0 
SAB<*62u 
SA8«»83«, 
SAB*tb%u 

SABHÖsQ 
SABvdo. 
SABMtf« 

,ÜUHTi.,9.,9.SAB<»ö8ü 
SAB<t89C 

• HTP,9.,9.,iSABM*Ui. 
SABV91M 
SABV92» 
SAB<*930 
SAB<f9<*L 
SAB<»95g 
SABH90Ü 
SAB<»97 3 
SAÖH98. 
SAB4SSJ 
SABbtx« 
SAB5010 
SAÖ5C2Ü 
SAB5b3u 

SAB5Q50 
SAB5«.6; 
SAB5w7ii 
SAdöwöi, 
SAB5090 
SAB5luc 
SAB511U 
SAB5123 
SA8513Ü 
SAB51tü 
r>AB5l5u 
SABSloi, 
SA85l7u 
SABSläu 
SA85l9w 
SA852üO 

SAB521Q 
SA8522« 
SAB523Ü 
SAB524U 
SAB525 0 
SAB52&Ü 
SA85276 
SAB5i8u 
SAB5293 
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112C M=SUBSIN) SAB53üü 
NIT=0 SAB531U 
IF   {M.GT.O. 1   GO  TO   UO                                                                                                          SA8532w 
GO TO  i»ifO SA3533». 

C ****** ***************************   *SAB53-*u 
113C SRCHaSR SAB53äw 

H2CH=HZ SA353oi 
HGCM=HG SAB537« 
H8CH=HB SAB53Ö0 
WC1 = W SAB539* 
OELPCM=OELP SA35*»u« 
T3A=TSACM SAB5W10 
RETURN SAB5H20 

C ****** ***********   *********»*<»♦***  *SAB5<i30 
c SAB5M»*. 
c SA 851*50 
c ****** *******   ******  «A*******   *****   »sABgi^u 
c 1220   FORMAT UH1,<»5X,5A10,/,55X,3A10,///)                                                             SAB5<»7u 
c *»**»» ***************************  *SAB5<»8u 
c SAB5<t90 
mo FORMAT   (///17H    STATEMENT   ltO     ///)                                                                           SAB55JC 
1150 FORMAT   (///17H     STATEMENT   160     ///)                                                                           SAB551Ü 
116C FOR1AT   (///17H     STATEMLMT   190     ///)                                                                           SAB552Ü 
117G FORMAT   (1H1 ,////,1GX.6SHCASE  INPUT  ERROR  -  KCASc  GREATER THAN  3  -  SA35t>3u 

1PS3CEE0IMG  TO  NEXT   CASE)                                                                                                     SAB5»«*« 
uac FORMAT   (1H ,////,10X.80HSLANT   RAMGE   FOUND  fcQUAL  TO   ZcRO   IN  ÜVERPRESAB55&0 

1SSURE  SOLUTION PROCEEDING   TO  NEXT  CASE)                                                                  SA355bü 
119C FORMAT   (1H ,////,10X.67HYIELO   FOUNO   EQUAL   TO   ZERO   IN  RANGE   b0LUTI0SAB557C 

IN PROCEEOINS  TO NEXT CASE)                                                                                                SAB55ÖÜ 
1200 FORMAT   (1H ,*»5X,5A10,/,55X,3A10,///)                                                                         SA85590 
1210 FORMAT   (1M0 ,20X,<»7HTHIS  CASE  MUST  BE  RUN   MITH  STANDARD  T£MPtKATURESAP5b0lj 

1) SAB5blu 
122C FORMAT   UHO lo«<*X,A6,lPLi2.5))                                                                                         SAB5b2„ 
1230 FORMAT   (1H1 ,////,6UX,A6,1P£12.5>)                                                                             SAB5fa3d 
12<*0 FORMAT   UHO ,22X,m*»X,Afc,lP112.5))                                                                                SAB5bi»ii 
1230 FORMAT   <1HQ ,8HAT:«0S  ER.I2.2H  -.13)                                                                             SABbbau 
1260 FDR*AT   UH<i ,///,J*8X,37HBLAST   EFFiCTS   ARE   ESSENTIALLY   REDUCED,// ,<*bSAB5bbt 

1X.24HT0   ZEkO   AT  THIS  ALTITUDE)                                                                                       SAB5670 
1270 F3RMAT   UHO ('♦7X.5HHB  =   -1PE12.5)                                                                                  SAB5b8C 
1281 FORMAT   <5bX ,12H<GUST   INPUT),//,56X,5HPMV   =,E12.5,/>                                     SAB569* 
1290 FORMAT   (1H0 ,26X,3bHORIGINAL  WEAPON  YIELD   AS  INPUTEO (KT), lf>LU. £>>      SAB57«u 
130 C FORMAT   (1H0 ,22X,39HYIELO CORRECTION FACTOR IS  EQUAL   TO  ONE)                 SAB5710 
131C FORMAT   UHO ,6HJTP   =   ,Ifc,//,lX,bHUPT   =   ,16)                                                          5AB572u 
1320 FORMAT   UHO .9X.55HTHE  GUST   VELOCITY   RECEIVED   IS   WITHIN  ONE  PERCENTSAB5731. 

1 DF TH£,//UCX,<»9HOESIRcO VALUE - NO FURTHER ITERATION IS NECESSARSA867<»Ü 
2Y) SAB573Ü 

153t FORMAT UH0,9X,5*»NTHE OVERPRESSURE RECEIVED IS WITHIN ONE ?tRCENT SAB57&U 
10F THF..//»10X,*f9HnESIRLO VALUE - NO FURTHER ITERATION IS NtXtSSARYSAB577li 
2) SA8578Ü 

13%Q FORMAT <1H1,5/,1X,13M1H»>,3/,10X,51tUHIS PROBLEM MUST BE RUN WITHSAB5730 
1   A   STANDARO  ATMOSPHERE,//,1JX,<»6HIF   NON  STANDARD  ATMOSPHERE   IS   STISABSfiul 
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135C 

136Ü 
137C 
138C 

1390 

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

2LL DESIRED AN,//,1GX«5&HINCREM£NML HEIGHT OF BURST OR RtCtlVtR MASAB58U 
3Y HOI   BE USED,3/,10X,<»tHr:.G. SET XIHB ANO XIHZ EQUAL TO ZERO AND,/SAB582v, 
<»/,lüX,3iHBUN EACH CONDITION INDIVIDUALLY,3/,UX.53HTHE FOLLOWING OSAB5630 
5UT>UT IS VALIO FOR STANDARD ATMOSPHERE, 3/, IX» IS<* «1H»J) SAB&ftfi, 
FOtlAT UH1,5/,1X,13M1H») ,3/,l3X,3äHTH£ KDtLT = 1 OPTION HAY NOT SA8565G 

18E JSEO,//,10X.37HHITH AN INCREMENTAL BURST OR RECtIVER.3/,.UX,<»lHSAB586u 
2E.G. IF KOELT « I - XIHB AND XIHZ MUST BE,//,iOX,13HEQUAL Tu Z£R0,SAB567ü 
33/,10X,33HIN THE FOLLOWING OUTPUT KDcLT » u,3/,lX,i3<»<lH*))       SAB56db 
FORMA• UH0,9X,23HNUMBfcR OF ITERATIONS * ,12) SAB589« 
FORMAT (lHü,i3MlH»)) SAB59Jü 
FORMAT UQ/,<f5X,H0(lH»),3/,s5X,*QH»    AN OVERPRESSURE SOLUTION CASA85910 

1NNOT   *,/,<t5X,i»aH*    Bt OBTAINED WITH THE GIVEN       ♦,/,4öX,^SAB592i 
2ÜM*    INPUT GEOMETRY *,//,0ÜX,4HHB =,£l2.5,/,bSAB593y 
30X,<»HHZ =,E12.5,/,6GX,IHSR = ,E12.5 ,//, H5X,%0H»    THE "ROGRAH NlLLSAB&9<*g 
<t PROCEED WITH     •,/ ,<.5X,<»0H»    THc NEXT CASE SAB5953 
5  *,3/,<»5X,<«0 (1H»)> SAB5Sfcb 
FORMAT (lQ/,<»5Xf<»Ö(lH»),3.',*5X,«»,?H»    NO TRIPLE POINT CALCULATIOSAB597C 

IN     »,/,<*SX,<»0H*     RECUIREOi - 3URST AND YIELD      *,/,^X,<*SAB&96u 
20H»     COMBINATION REQUIRES GROUND     *,/,*»5X,*»0H»     BURST CRSA8599L 
3ITERIA *,//t6JX,5HW  = ,F1Ö .2,/,buX,5HHB = ,Fla ,SAB60au 
<*2,/,60X,15HFR =       1.60,//,*»SX,'»JH*     ALL RtCcIVERS FALL HITHSAB6glw 
5IN       »,/,*»5X,<«QH^     TRIPLE POINT PATH ♦,//,HSAB6020 
65X,<»0H*     THE PROGRAK, HILL PROCEED WITK    *,/,H9X,<»jH*     THt SA36Ü3Ü 
7NEXT CASE * ,3/,«i5X ,<t0 (IH')I SAB6(,<»ü 
EN3 SA86W5C 
SUBROUTINE TRIPNT (KCASE) TPN  10 
««#«#«««***»**»»«»«*»***««»****««*»*«»«*»**»«««*»«****»«****«««*«*TPN  2fc 
SUBROUTINE TRIPNT CALCULATES LIMITING ANGLt FOR REGULAR REFLECTIONTPN  3c 

ANO PREDICTS WHETHER RECEIVER IS IK   OUT OF THE FUSED SHOCK TPN  <*i 
RE.GION TPN  30 

TPN  ob 
ROUTINE REQUIREMENTS- TPN  7«. 

NUMEROUS PARAMETERS FORM MAIN ROUTINE THROUGH COMMON T3N  8w 
CALLS SUBROUTINES SETUP ANO MACURE TPN  9u 

TPN ljw 
TPN 110 
TPN I2u 
TPN I3w 
TPN ita 
TPN i&O 

CALLING SEQUENCE 
WHERE"' 

KCASt=l FOR OVs-RPRiSSURE SOLUTION 
2 FOR TRIPLE MINT PATH SOLUTION 
3 FOR RANGE SOLUTION 

CALL  TRIPNTIKCASE) TPN 17u 
COMM3N   /TRI/  P2,PG,PB,HZ,HG,HB,PZR,PGR,PBR,W,SR,FR,SRE,ALPltR*ALPlTPN ldu 

1E,R90,PBPZ,R,PBRW,INCOHP TPN 190 
COMMON  /SENSE/  CFS TPN 201 
COMMON  /COLO/   CF11(2> ,CF22 (2) ,CF33 (2) ,CF<»<»(2) ,CF55(2),CFR(o),CF1(7TPN 21b 

1>,GF2(7)»CF3(7) TPN 22i, 
COMMON  /TAB/   TA31I (69) ,TAB1D'.69) ,T A92I (62) ,TAB20(62) ,TA33 J (bS) ,TABTPN 230 

130(69),TAB<»I(16;,7AB<»D(ld),TAB5I(26) ,TAB50(2b) »TAB6I (69) »TABbü (69) TPN 2*0 
COMMON   /CON/   UL2(7),UL3(8) ,UL<» (3) »ULS (5) ,CH(7 > »S5 (7) ,C6(7) ,G7 (Ö) ,CTPN 25w 

18(8).C9<8*, ,ClC(8),Cli(6),Cl2(8),PZ(3),P3(8),Alte»l),ACFU3),CF(l3)TPN 2bu 
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I 

13 
25 

30 

<»B 

50 
60 

r,XKK,ALTSR&,HT,XKKX 
CONT.NIT.XITtR 
),   IDJ28) 

TRIPLE  POINT   PATH   iOLUT 

2HrtGt2HHB,lHW,3HTSA,2HFR,3HSF 
HR,<*HALFA,3HSR£,3HALPi.£,iHiT3 
,1HQ,<»HRH0Z,3HSSZ.3HCFF/ 

70 

COMMON /PNT/ RA»STO»PHIR.SHfl,S 
COMMON /OVP/ DE.LP,DELPD,OELPR, 
DIMENSION ALPHA(m), IH£UK5f3 
DATA iIH£01(J),J=6.10»/5QH 

1 / 
OATA tlOU) ,J = l,28»/2HSRf2HHZt 

lP,3HPMtf,3HP00f5HS0£LP,*.MRBAR,l 
2HST,2HHT,5HP000P,HHPDMV,%HPQQ0 

PSPB=PG/PB 
ALT=CHB-HG)/100Q.O 
R«i«»5.3»^«ü.<»/iaao.o 
SHB=ALT»PBRN 
SH83=ALT/H»».3333 
IF   (SHBB.GT.2.5)   GO  TO  110 
IF   CR.LT.ALT»   GO   TO   30 
FR=1.6 
IF   (SR.NE.O.)   GO   TO   10 
XK= u • 
PRINT   220 
GO  TO   21 
XK=ABS(HZ-HB>/(SR*1000.0t 
IF   (<ABS(XK-i.»).LE..QC2)   XK=1, 
IF   (XK.Lt.1.0)   GO   TO  200 
GO  TO   170 
XI=C.C 
RBAR=ALT*Pf ?H 
CALL   SETUP   CTAB2I,1,2,62,0,0,0 
CALL   MACURE   (TAB20,RBAR,ötC.0. 
OO  100   J=lt<tl 
ALFAsO. 
XI=XI+Q.0Z5 
IF   (XI.GT.1.0)   XI=1.0 
OEl.PG=PG/XI-PG 
SOELP=DELPG/CPBR»PGPB»»ALFA> 
OOELP=-OcLPG»ALOG(PGPB)/CPBR»PGPa**ALFA) 
K=l 
IF   (SOELP-CFS)   6a,50,5L 

PPP=CF1U-J+CF22(K>*AL0G1Q (SOE 
1IOMALOG10 (S0ELP»**3)+CF55 (K»* 

RBAR=10.V'PPP 
AA-ALOG13(2.71820)/SDELP 
BB=2.*ALOG10(SOELP)'AA 
CC=3.*(AL0Gr(SO£LP)»»£)»AA 
OO=««.MALOGi0 (SQELP»»»3)»AA 
DPTX=CF22(K)»AA+CF33(K)»Ba+CFi*H(K>»CC*CF55(K)»ÜO 
OR3AR=RBAR»ALOGUO.)»DPÜX 
CFi»=0. 
DO  70   11=1,6 
IF   (RBAR-CFR(ID)   8Q,7C,7j 
CONTINUE 

,0,0» 
C,l,L£i<,ALFA) 

LP»*CF33(K)*(ALCG10tSOtLP)*#2 
(ALOGU(SOEL^)**f) 

TPN *7«i 
TPN 26b 
TPN 29u 

ION    TPN 3a t. 
TPN 31b 

V,«»H0ELTPN 32 u 
,<iHRA,2TPN 33u 

TPN 3*g 
TPN 35u 
TPN •iob 
TPN 37u 
TPN 38 u 
TPN 39b 
TPN <*WÜ 
TPN *lb 
TPN *2J 
TPN <*3b 
TPN H>»a 
TPN t3U 
TPN <*ou 

TPN «♦71. 
TPN <+Öb 

TPN «♦9u 
TPN 5ÜU 
TPN 5lu 
TPN 52b 
TPN 531 
TPN bkU 
TPN 55ii 
TPN 56u 
TPN 570 
TPN S8Ü 
TPN 59& 
TPN biiu 
TPN 610 
TPN 62c 
TPN 63 ü 
TPN 6tb 

)+CF«»H(TPN 65 0 
TPN 66b 
TPN 67i 
TPN odb 
TPN 690 
TPN 7.b 
TPN 71a 
TPN 72b 
TPN 73b 
TPN 7«tb 
TPN 75Ü 
TPN 760 
TPN 77ü 
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11=7 TPN   7öü 
CFi» = -.Q3fl TPN  79o 

83    SMF=(CFl(II)»RBAR*CF2ai))»R3*R*CF3(II)+CF<»»ALQGl3(RBAR) fPN öüU 
CA?D=2.»CFl(II)*RBAR*CF2(II)*CF'»»ALOG10(2.7182Ö)/RBAR TPN ttlu 
CAPQ=CAPG»DRBAR»QOELP TPN 82u 
ALFO=ALFA TPN 63« 
ALFA--(SMF-ALF0*CAPQ)/(1.-CAPQ) TPN 8*u 
IF UBä(AlFA-ACFO)-.Q01> 90.90.U TPN ÖSÜ 

90    ALTSRG=ALT/(RBAR*(W/PBR>»».333333) TPN öo», 
IF (AUSRG.GT.l.JO) GO TO idO TPN »7a 
ALPHA<J)=ACOS(ALTSRG)*57.296 TPN »du 
IF (ALPHA(J).GT.AlE(J)) GO TO IHJ TPN 89u 

130   CONTINUE TPN 90ö 
110   IF (KCASE.NE.2) GO TO l2o TPN 91C 

INCOMP=l TPN S2t! 
WRITE 16,230» (IHEDKJ.KCASE),J=1*5J TPN 93Ü 
WRITE (6,2<«0> TPN 9<*0 
WRITE (&.250J HB TPN 95* 
RETURN TPN 96u 

123   FRsl.O TPN 97Ü 
IF (XITtR.GT.1..0R.NIT.GT.l> GO TO 133 T°N 960 
PRINT 260 TPN 99C 

130   XK=A3S(HZ-HB»/(SR*l00i».3) TPNlüuu 
IF UABSCXK-l.J).lE..aC2> XK=1. TPNlulO 
IF (XK.LE.1.3) GO TO 2GÜ TPN102Q 
GO TO 170 TPNl«3u 

140   IF (J.NE.l) GO TO 150 TPNU*„ 
ALP1E=A1£<1) TPNlüät 
GO TO 160 TPNlü&u 

150   ALP1E=((A1E(J)-A1E(J-1))MALPHA(J-l>-Al£<J-l))/(Al£(Ji-Alt(J-l)-ALTPNlu7& 
1PHA(J)*ALPHAIJ-l»)+A1E (J)) TPNltdu 

160   ALPlER=ALPlE/57.296 TPNlw9w 
SRE=ALT/COS(Ai.Pl£R) TPNlliiü 
IF (KCASE.EQ.2) GO TO 200 TPNlllü 
AL>HIsR90 TPN112J 
IF (HZ.EQ.HB) GO TO 190 TPNH3» 
XK=A8SCHZ-HB)/(SR*lQ00.a) TPNlitL 
IF ((ABS(XK-1.)).LE..002) XK=1. TPNllbt, 
IF (XK.Lt.l.J) GO TO 160 TPN11ÖJ 

170   WRITE (6,2701 XK TPN117« 
WRITE 16,280» 10(5»,H,10(9»,OELP TPtUlttu 
WRITE (6,?80> 10(2),HZ,IÜ(3),HG TPN119Ü 
WRITE (6,230) IDU) ,HB,IO(l» ,SR TPNl2ja 
WRITE (6,290) TPN121U 
DELaO*DELP TPN122Ü 
CONT=CONT*l. TPN1233 
WRITE (6,300) TPNl2*w 
XKK=XK TPN1250 
XKKX=XK TPN126Ü 
RETURN TPN1270 

183   XKK=XK TPN128u 
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19C 

209 
211 
C 
C 
c 
220 
230 
2<«0 

250 
263 

27a 
233 
290 
300 

XK=ASIN(XK) 
IF   (HZ.LT.HB)   ALPHI»ALPHI-XK 
IF   (HZ.GT,HB)   ALPHI = ALPMI*Xi< 
AL»HIR=ALPHI-ALPi£R 
CALL   SETUP   (TABHl,1,2,18,0tJ,0,0,3) 
CALL   MACURE    (TAB*f),ALPHIR,0,0,Öt),C,L£R,PHIR) 
RA=SRE»COS(ALPiER-PHIR)/COS(ALPHI-PHIR) 
RA=ABS(RA) 
FR=1.0 
IF   (XKKX.GUO.)   GO  TO   21a 
IF   (RA.GT.SR)   GO  TO  210 
CALL   SETUP   (TAB5I,1,2,26*0,3,3,3,3! 
CALL   NACURE   (TAB5D,SHB,Q,0,3,0«0,LER,FR> 
IF   (SH3.LT.1.5<»>   GO  TO  210 
IF   ((SR-RA).LT.O.l)   GO  TO   210 
FR=2.33-0.Q25»RBAR 
XKK=XK 
RETJRN 

//> 

FORMAT   I29H  SR~Q.O   IN  SUBROUTINE   TRIPNT   > 
F3RHAT   UH1,«»5X,5A1Ü,///» 
FORMAT (1N0,///,<»8X,3SHINPUT PARAMETERS ARE NOT COMPATIBLE 

13<tHFQR THE TRIPLE POINT PATH SOLUTION) 
FORMAT (1N0,47X.5HHB -   .1PE12.5) 
FORMAT <3/,lX,13<»(lH»>,3/,iOX,it2rtSCAL£D HEIGHT 3F BURST IS 

i THAN 2.5,//,lQX,5lHGR0UN0 EFFECT AMPLIFICATION FACTOR SET 
20 1.3,3/,iX,13MlH*»,3/> 
FORMAT (38H *r*HRG  OF ASIN (X) OUT OF RANGt.   X=,tl6.a,// 
F3RMAT (lHO,22X,2UX,A6,if'tl2.5>> 
FORMAT (lX,i,/i 
FORMAT C10X,fcbHTHE INPUT GIVEN IS INCOMPATABLt WITH A POSS 

1SICAL CONDITION,//.13X.39HTWO ALTERNATE SETS OF OUTPUT ARE 
2/,l<fXf61Hi-R£C£IV£R DIRECTLY A^OVi OR 8EL0M THE BURST OEPc 
3 TH£,/,lf>X,57HINITIAL ORIENTATION OF RLC£IVtR WITH RESPECT 
l»BURS:,//,l'4X,6<«H2-THfc ALTITUDE AT HHICH TH£ Dt-ilRED GUST O 
5ESSJRE OCCURRSt//,3'»X,lH»,/,3J»X,iH»,/,3'*X,lH»,/,3<tX,lH»,/, 
6»*»»»,/»3?X.5H»»*»»,/,33X,3H***,/,3<*X,lH») 

END 
BLOCK  P-ATA 
»»¥*♦*»*»»♦♦**»¥»**»»»♦*»*#»*»♦*«'•«*»♦**»♦*#»»»*»♦»♦****+* 

BLOCK  DATA   CONTAINS   TABULATED   VALUES  USED  IN   I HE  MAIN  PROGRAM BD2 
ANO   IN  SUBROUTINE  TRIPNT B02 
**♦****♦»»♦ »**»»»**»»»»♦##*»»*•»»*******»#*♦**»***» •»»»»♦•*******»*BI)^ 

COMMON /TRI.- PZ,PG,PB,HZ,HG,K3,PZR,PGR,P8R,M,SR,FR,SRE,ALPltR,ALPiB02 
1E,R90,P8PZ,R,PERW BJ2 

COMMON /TAB/ TAB1K69) ,TAB1Q(69) ,TAB2I (62) ,TAB2D(62) ,TAB3I(o9) ,TABBQ2 
130(69),TABmtlS) ,TAB**D(18) ,TAB5I(26) ,TAB50(2b) ,TAB6J. (69) »TAdoO (69) B02 

COMMON /CON/ UL2(7) ,UL3(8) ,Ul<*(d> ,UL5(5> ,CM7) ,C5(7< ,C6 %7 ) ,C7 (8) ,C302 
i.8<8),C9(8),C10!8),Cll(8)   C12(8) ,P2 (3) ,P3 <8) ,A1E (*♦!), ACF (13) ,CF (1J) B02 

TPN129w 
TPN13Ü0 
TPN1310 
TPNli2u 
TPN133S 
TPNl3<*i; 
TPN13ät 
TPN136Ü 
TPNl37u 
TPN138Ü 
TPN1390 
TPNl«i3ii 
TPN.Ulü 
1.>N1*2J 
TPN1*3Q 
TPNlH%Q 
TPNl<»Su 
TPNl'tou 
TPN1H70 
TPNlHdü 
TPN1H9U 
TPN15ÜÜ 
TPN1513 

,//,<*8X,TPN152u 
TPNla3u 
TPN15HI, 

GREATERTPNlääü 
cQUAL TTPNISbu 

TPN157U 
TPN1Ö8« 
TPN159U 
TPNlouu 

IBLt   PHYTPN161. 
GIVEN-,TPN162i. 

IJÜING  0NTPNlb3u 
TO   TH£  TPNlo^L 

R  QVtRPRTPNlbSo 
ilX,7H»»TPNlbbit 

TPNlö/'ö 
TPNlböCi- 
B02     lu 

»♦♦♦♦♦•♦BU2     2L 
30 

70 
a» 
9u 

110 

111 

-'■.■'■. 



63,5.474«6.060,6.68b,r. 309,8. ibo,9.u«:9,y. yr4, u. tu.»» l*. iö<:, u. 4b4,öu<: 
14.88C,16.445,18.174,21.0 86,22.193,24.532,27.113,29.964,33.116,36.802 
598,40.447,4H.701,51.OCG.iOO.OG/ B02 
DATA   CTA310<J),J=l,69>/172GG.,a333.,H24b.,249b.,1660.,9aii.,9H6.,36B02 
Ü.,246.,ie6.,144.,107.,8ft.8,73.9,62.7,54.9,Hb.o,36„H,29.3,2H.l,2u.bü2 

«.2,17.2,14.8.12.9,11.3,9.9,8.6,7.9,7.3,6.2,5.2,4.45,3.83,3.3. ,2.85,B02 
32.48.2.1J,1.ö5,1.62,1.43,1.27,1.12,.3d,.87,.77,.68,.Ob,.53,, «,7,.41802 
•».. 3b,. 32 f. 28,. 252 ,. 222». 19 8,.17t,. 1561.139 ,«124». 113. .1 Gfl ,.Ö91,.Qö80i 
5 3,.L755,.Cfr9,.G63,.0574,.Q233/ B02 

OATA   TAB2I/0 «,.i,.2 •• 3C»• 35,.4ü,.H5,.90,*55,.60,.6». .7b, .75,.8b ,.8BD2 
15,.90».95,1.0,1.5,2.0,2.5,3.0,3.5,4.3.4.5»5.ü»5.5»6. 3»6.5»7.w»7.5«802 
28.0,8.5»9.0,9.5.10.,15..2Q..25.,30.»35.»4Q.,45.,50.»55..6Q.,b5.,7bBD2 
7 .. TR. . a.i . . BC . . on . . QK_ - 1 fi.i . .1 R.i .. jrif . . ?Kr,. . XI.II . . tun .. unr,. .i>s    ..„I,;.IIM 3., 7 5. ,83. ,85. ,90. ,95. ,lüö . ,150 . ,23C. ,250. ,3uU. ,35u .«HOü . ,45. . ,9üu.B02 
If/ B02 

OATA TAB2D/.0 2G,.0625,.125,.1803,.2153,.24bü,.293b..3323,.3o6a,.39B02 
110,.4150,.4350,.4530,.4690,.4800,.4900,.4990,.5060,.5490,.5b20,.5bB02 
26ü,.5673».566G,.5650,.5630,.5620,.561J,.5605,.6590,.55 83,.9375,.55802 
370,. 5560,. 5540,. 5535,. £530,. 5475,. 5H23,. 539b,. 5360,. 5333,. 53ib ». 52802 
49Q,. 5275,.526 0,.5230,.522 0,. 5213,. 52 Jil,. 5190,. 918C.517 3,. 9ibi),.9lB02 
550,.5080,.5020,.4980,.4940,.49 8 30,.4870, .4840/ B02 

DATA (TA34I(J),J-1,18),(TAB40: »,J=l ,18)/b.b,5.3,10.t,13.b,tu.«,25802 
1. 0,30.0,35.0,40.3,45. b,5ü.Gj60 3,70. 3,80.0,93 .0,100. 3,110.w ,i.2u. 0,802 
2G.C,3.Q,:.25,0.53,1.0,£.0,3.5,6.3,7.3,9.5,12.5,20.3,28.3,36.6, «,6.3302 
3,54.5,6^.3,72.0/ B02 

OATA «TA35I(J>,J=1,26>, <TAB5DU),J=1,26)/ü.0,0.1,0.2,0.3,3.*,G.9,4B02 
1.6,0,7,T,8,0.9,1.0,1.1,1.2,1.3,1.4,1.5,1.b,1.7,1.8,1.9,2.u,t.1,2.2802 
2,2.3,l.4,2.5,1.60,1.62,1.75,2.G2,2.39,2.93,3.93,4.30,5.00,5.H6,5.5B02 
36,5.?3,4.45,3.51,2.88,2.45,2.12,1.86,1.65»1.5J,1.36,1.25,1.16,1.08802 
4,1.03,1.30/ B02 

OATA <TA8&IU>,J=l,S9»/.Q5b,.ü623,.3 75,.Üö75,.iäö».125,.15j,.l75,.Bü2 
1200,.225,.253,.275,.30t,.325,.353,.375,.400,.460,.50 0«.550,.600,.6802 
250,.703,.750,.803,.850,.93 0,.953,1.3 33,1.105,1.221,1.353,1.H92,1.OBÜ2 

349,1.822,2,01«»,2.226,2.463,2.718,3, 334,3. 320,3.669,*.055,4.Hö2,H.9B02 

453,5.474,6.050,6.686,7.30,8.166,9.0 25,9,974,11.023,12.182,13.464,802 
514.860,16.445,18.174,20.086,22.198,2*.632,27.113,29.964,33.115,3b.B02 
6598,40. 447,4H.70:.,50.013,ICO*00/ B02 

(TA360U) ,J"lf69)/.bOG62,.3 3l06,.iOl7b,.u0255,.u0 363,.wb638,.Bü2 
"■"     " '      """     """"""     "    '""'•      ■   "■ "     *"'    "   ,.079802 

,bl)2 
>4B02 
'1B02 

6.62,26.17,28.99,32.11,35.55,39.36,44.10,90.00/ 802 
OATA   (JL2(J),J-l,7)/0.3,.35,.45,3.6,1.7,3,6,lO./,(UL3(J),J=i,6)/.3B02 

135,.5,1.0,2.5,7.3,10.0,17.G,0.0/,(UL4(J),J=l,6>/.28,0.5,.85,1.12,1802 
2.5,4.2,10.0,0.0/,<UL5(J»,J=l,5)/.265,.43,1.6d,6.867375,0.ü/ B02 

OATA   <C4(J),J=1,7)/-.724616,-.08,-.32,.416667,-.071254,-.037o59,-.802 

121 
131 
14b 
15 0 
16« 
17b 
I8u 
19 0 
2ub 
21b 
22ü 

230 
24c 
25b 
26b 
27L 
28b 
29M 

30 u 
31u 
32u 
33b 
34b 
356 
36b 
37* 
380 
39b 
4Ub 
41 b 
420 
43b 
44 b 
49b 
4o0 
47« 
48 b 
49u 
50 0 
9lu 
52G 
53 b 
540 
55b 
56o 
57u 
580 
59b 
buü 
61ü 
62 b 

112 



~ 
^ 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
S 
c 
c 
c 
c 
c 
c 
c 
c 

1001097/ B02 63u 
OAT A   <C5(J> ,J = 1,7), (C6UI t J=l ,7), (C7 U>, J=l,8), (CfllJ) , J=l »6) /.„Sb^6U2 b<*l 

198,-. ilO». 137 ,-.220833,.27733t),. J8C 9 it**. 029527,. 167uo6, ,16o2, . 072«*BÜ2 630 
2,. 14S0,. 021749,. 171847,.272*44i. 160875,-.606061*1*44*.u 9777e,.bu35BU2 660 
392,CO,-.0000483,76.202,1.013863,-3. 554546,-3.16,-,ä<»2223,-. 114293BD2 67u 
4,-Q.00167,0.0,0.0/ But odd 
DATA C9(JJ,J=l,a),(CIL(J),J=1,8),(Gil(J>,J=l,8),CC12(JJ,J=l,8J/2.6U2 69Ü 

10443, 3. 9287 88,3. 22, 1.94<«H«,5,1. «»3 2 J 33,1.u6<»b59» 1.056289,1.0,1,15384802 7iu 
26,-6.2972,-1.57l*»3,-3.C5556,.6id-»21, .0ü50ob7,-.a01u82 7 6,-3.,-.üü38BO2 7K 
346, 7.98454, 3.0 3571,6. 019*4,-1.80 976,-.u654667,.il224Jo9,J.J,.ul465lBQ2 ?2b 
44,-1.637971,-.345,-1.80889,2.35118,1.1148,.85*207,1.0/ 802 73C 
OATA (a2(J).J = l,8),IP3(J),J=l,8)/5»2.,l.,3.,-3.,7*2.,-2./        B02 7*u 
OATA <A1E(J> ,J=l,4i) /4CQ,39.6, Si.k, 59.2,39. J,39, 0,39.0,39.4,,39.1,B02 75b 

139. 3,39. 5, 3 3.6,39. 9, *0.Q» 4C4,40.7,41. C 41. 3, m. 6,42. 0,42. 4, *2.7, 4BD2 76b 
23.Q,43.5,44.0,44.5,45.3,46.Q,*7.0,48.Q,49.5,50.8,52.3,5.t.0,»o.0,58BU2 77b 
3.0,60.5,63.5,67.5,74.0,90.0/ BU2 781 
OATA (CF(J),J=l,l3)/l.t,.98,.9ö,.917,.83,.o6,.>»7,.3%3,,265,.211,elB02 79U 

175,.143,0./ ß02 6üb 
DATA (ACF(J),J=l.i:-'2500 0.,500 00.,62500.,7500 0.,87500.,100000.,11B02 310 
1250C.,125000,,137500.,150JC0.,162500.,l75Ubu.,25üüuj./ B02 82- 
ENO BD2 83b 
SUBROUTINE   ATMCS   (Z,TM,SIGMA,RHO,THETA,OELTA,CA,AMU,Kl ATM 

CALLING  SEQUENCE 

CALL   ATM0S(Z,:\,SIGMA,RHO,THETA,3E'.TA,CA,AMU,K> 

Z    = GEOMETRIC ALTITUDE (FT) 
TM   = MOLECULAR SCALE TEMPERATURE (DEGREES RANKIN» 
SIGMA = RATIO OF DENSITY TO THAT AT SEA LEVEL 
RHO   * DENSITY LB-SEC»»2-FT»* (-"♦> OR SLUGS-FT»»3 
THETA = RATIO OF TEMPERATURE TO THAT AT SEA LEVEL 
DELTA = RATIO OF PRESSURE TO THAT AT SEA LtVEL 
CA   = SPEED OF SOUND (FT/SEC) 
AMJ   = VISCOSITY COEFFICIENT J!.3-SEC-FT**2) 

ATM 
ATM 
ATM 
ATM 
ATM 
ATM 
ATM 

20 
3: 
'♦Ö 
5b 
bu 
7b 
8u 
9b 

ATM 100 
ATM 1U 
ATM 12b 
ATM 13u 
ATM 140 
ATM iSt 
ATM lob 
ATM 170 
ATM 180 
ATM 19« 

K ■■   1 NORMAL, 
- 2 ALTITUDE GREATER THAN 30UJ3. FT., 
= 3 ALTITUOE NEGATIVE, 
= 4 FLOATING POINT OVERFLOW, 
* 5 ALTITUDE GREATER THAN 3uOJ30. FT. AND FLOATING POINT OVERFL.ATM 2Qb 

*»*♦*»***#♦*♦**♦»♦*♦*»♦♦♦»#♦»»**♦♦*•.>*#♦»***»♦♦**♦*♦.#»♦♦♦*♦♦**«»«r^jM 2lb 
DIMENSION HPRIMBlll». TMB(ll), SIGNABtll), ALMC11I ATM 220 
DATA (HPRIMB(I)*TMB(l),SIGMAB(I>»ALM(I>,I=l,ll)/ü.,518.64d,.t.abäüüATM 23g 
100ECC-0.00356616,36089.239,389. 988,2. 9706956t-01,ü.,82lj2u. 997,389ATM 2<*u 
2.986,3.2665751E-02,0.QC164592,154199.480,506.788,1.211787Jt--3,u.,ATM 25u 
3173884.510,508.788,5.8677311E-04,-Ö.00246866,259186.350,298.186,5.ATM 2b0 
48677311E-04,0r ,295275.590,298.188,1.7928595E-t6,C0021943b,344488..ATM 27j 
5190,406.188,9.3921519E-C8,CO 1097260,524934.380»2386.188,7.7658593ATM 28u 
6E-1CC03548640,357742.780,2566.188,5.6324677L-1CU.J027432U,65616ATM 29U 
77.980,2835.188,2.5726771E-1Ö,0,C3192124/ ATM 3bb 

113 

«Mnu*tk«u ,. „      .,,.._ . 



*r 55! ■■P" p?^p n 

13 

30 

<f3 

61 
70 

80 

90 

130 
110 

c 
c 
c 
c 
c 
c 
c 
c 
c 
w 

c 
c 
c 
c 
c 
c 
c 
c 
c 

DATA   Q/0.0167<»<»176/,Rt/2.Q255531£')7/,S/198.72/,PZ/2ll6. 
1372998E-J7/,RHOZ/u.0023769/,TMZ/518.Ö88/ 

K=i 
IF   (Z)   13,30,20 
K=3 
GO TO   113 
IF   (Z.GT.3C600G.»   K=K*1 
HP*IN=<R£/(RE*ZJ)»Z 
DO <*0   M=l,lt 
IF   (HPRIrt-HPRIMB(M»J   5C,6J,<»0 
CONTINUE 
M=12 
M=N-1 
IF   (ALM(NI)   70,83.70 
TM=TMB<M)*ALM(M)*(HPRIH-HPRIMB(M>) 
SI;MA=EXP<<1.0-MQ/ALM«M»))MALO6(TMB(M)/TM)>)»SIGMAB<N> 
GO  TO  90 
TU-TjJQ I Ml 

SIGMA=SIGNAB(MJ»EXP<-(Q*iHPr.IH-HPRIMB<M)l»/THB<N)) 
RH3sRHOZ*SIGHA 
THETA=TN/TMZ 
0ELTA*SI6HA«THETA 
CA=W9,02177»SQRT(T^» 
AMU=AMJZ»SQ.RT<THE*A»»3>M<TNZ + SI/CTN*S)> 
CALL   OVERFL   (J) 
GO  TO   «110,110»,   J 
K=K+3 
RETJRN 
END 
SUBROUTINE  SETUP   (X,NEXTR,NO, NA1.NA2 ,NA3,NA<t,NA5,NAo> 

SUBROUTINE  SETUP   SETS  UP   ARRAYS  FOR   TABLE  LOOK UP 

CALLING  SEQUENCE- 

CALL   SETUP(X.NEXTR,NO,NA1,NA2,NA3,NA*,NA5,NA6> 
WHERE 

TABLE  OF   INOtPtNDENT   VARIABLES 
NO  EXTRAPOLATION 
EXTRAPOLATION   IS  DESIRED 

NUMBER  OF DIMENSIONS   (MHbN  Z=FIX,Y>, 
OF   VALUES  FOR  FIRST     INOEP.«IOENT 
OF   VALUES  FOR   SECONO  INQEP'.DENT 
OF   VALUES  FOR   THIRD     INDEPENDENT 
OF   VALUES  FOR  FOURTH  INOtf-ENOENT 
OF   VALUES  FOR  FIFTH     INDEPENDENT 
OF   VALUES  FOR  SIXTH     INDEPENDENT 

COMMON   /T8LKUP/  LI,LF,NA(6),XL(103>•NNEX 
DIMENSION   Xil),   XA<6>,   NS (5),   MJ(32>,   RATIO«»),   NGROUP( 

X    = TAB 
NEXTR= 0 

= 1 
NO   - NUM 
NA1  a NO. 
NA2  = NO. 
NA3  = NO. 
NAH  = NO. 
NA5  = NO. 
NA6  = NO. 

2/.AMUZ/3, 7ATM 310 
ATM 32« 
ATM 33u 
ATM itii 
ATM 35«' 
ATM 36b 
ATM 37ü 
ATM 380 
ATM 390 
ATM <*JJ 
ATM *»1« 
ATM H2« 
ATM H3Q 
ATM HHü 
ATM (»90 
ATM Ho« 
ATM 4*70 
ATM H8b 
ATM «»96 
ATM 530 
ATM 510 
ATM 52« 
ATM 63« 
ATM 5H« 
ATM 550 
ATM 56« 
ATM 57u 
ATM 980 
ATM 590 
ScP U 

♦••♦♦♦♦♦♦•♦SEP  2« 
ScP  3« 
SEP  HO 
SEP  50 
SEP  60 
ScP  7« 
SEP  80 
SEP  9 b 
SEP lQb 
SEP 110 

NO» 3) SEP 120 
VARIABLE. SEP 13u 
VARIABLE SEP 1H« 
VARIABLc SEP 150 
VARIABLc SEP 160 
VARIABLE StP 176 
VARIABLE SEP 180 

SEP 19C 
»♦♦♦♦♦♦♦♦♦♦Sjrp 200 

SEP 21« 
5), ITOTC5ISEP 22« 

114 

..<-• 

f 
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-TT ^wp mm ..mumm 
^ 

00   IS   1=1.NA1 SEP 23i. 

u XL(I)=X(I) SiP 2f* 
NNEX=NEXTR SEP 25u 
NA(li=SAl SEP 26u 
NA«2)=NA2 SEP 27Ü 
NA(3)=NA3 _   SEP 28y 
NAU)=NA* ScP 290 
NA«5I=NA5 SEP 3uc 
NAC6)=NA6 SEP 3ia 
Ll=2 SEP 32b 
LFsND-1 SEP 330 
RETURN SEP 3HU 

END SEP 35 c- 
SUBROUTINE   MACURE   ( Z, XAl, XA2.XA3 ,XA<» ,XA5,XAb, IE. ZR1                                       MAC ia 

c »»»».»»»»»♦»»♦*#»**»♦♦*****»♦♦*»********♦♦♦♦**♦*♦♦♦**♦»****♦♦»»***»HAC 20 
c SUBROUTINE  MACURE  EXECUTES  AN   N  DIMENSIONAL  TABLE  LOOK  UP                      MAC 3i. 
c WITH   EXTRAPOLATION   IK   DESIRED                                                                                         MAC t*4 
c MAC 5u 
c CALLING  SEQUENCE- MAC 60 
c MAC 70 
c CALL   MACUREU.XAl, XA2.XA3 , XA*., XA5, XAÖ.IE.ZR)                                                     MMC 8a 

HHERE MAC 9a 
c IE       = ERROR COOE                                                                                           MAC 100 
c 0     INTERPOLATION  SUCCESSFUL                                                   MAC 116 
c 1     INDEPENDENT   VARIABLES  NOT   IN   ASCENDING  ORDER  MAC 120 
c 2     FOR   I=U.   ARGUMENT  EXCEEDS  LIMITS   OF  TABLE          MAC 130 
c Z(   1) = F(X1,Y1,Z1)                         ZUi)=   F(X3,Y1,Z1)                         MAC 1HU 

c 2»   2> = FCX1.Y1.Z2)                         ZU%) =   FJX3.Y1.Z2)                         MAC 150 
c Z(   3)3 F«X1,Y2.Z1)                         Z(15)=   FU3.Y2.Z1)                         MAC iOJ 

c ZC   <♦)* F(Xl,Y2tZ2)                         Z<16)=   F{X3tY2,Z2)                -MAC 17 u 
c Z(   5> = F<X1,Y3,Z1>                         ZU7) =   FlX3tY3.Zl)                         MAC 1ÖU 

c Z(   6)* F(X1,Y3.Z2)                         Z!16)=   F(X3,Y3,Z2)                         MAC 190 

c Z«   7) = F(XZ.YltZl)                         Z<19)=   FCX<*,Yl,Zi>                        MAC ZU 
c Z(   8)* FU2.Y1.Z2)                         Z(209=   FCX*,Y1,Z2)                         MAC 21u 
c Z(   9) = FCX2.Y2.Z1)                         Z(21)=   F<X4*Y2,Zi>                         MAC 22« 
c Z(iO)* FCX2.Y2.Z2)                         Z(22)=   F(X<».Y2,Z2)                         MAC 230 
c ZU1) = F(X2,Y3,Z1>                         ZI23)-   F(X«.,Y3,Zl)                         MAC 2*a 
c Z<12)= F<X2,Y3,Z2>                         lUk\-   F(X^fY3,Z2)                         MAC 23o 
c MAC 2ot 
c »*»♦»#»*#♦***♦♦**♦*»♦*♦♦♦*♦*»#*******♦♦♦»♦»»»»♦♦♦*♦♦♦**»*♦♦♦».*♦»♦♦MAC 270 

C0MMCN/T8LKUP/L1, ,LFfNA(6)lX(100).NEXTR                                                                   MAC 28t 
0IMENSI0N   Z(i),   XA16).   NSC5).   HJ<32),   RATI0C5),   NGR0UPC5),   IT0T15JMAC 29a 
IE»D MAC 3uu 
XA(1)=XA1 MAC 310 
XA(2)=XA2 MAC 32b 
XA(3)-XA3 MAC 33a 
XAU)*XA<» MAC Skit 
XA«5)=XA5 ....    MAC 350 
XA(6)-XA6 MAC 36a 
00  100   1=1,LF MAC 37u 
L2=Ll*NA(I)-2 MAC 38a 

11 
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^7 ^P «■ m#*fwfi 
^ 

10 

23 

3J 

kl 

51 

60 
70 

60 
99 
133 
C 
C 

c 
113 

120 
C 
C 
c 
c 
c 

133 
C 
c 

IK 
IF 
IF 
IF 

FOl)NO=0. 
DO   50   J=L1,L2 
IF   (X(J).GT.X(J-l))   GO   TO   13 
IE=2 
RF7URN 

(FOUND.NE.O.)   GO  TO  50 
<XA(I)-X(J-1>>   20,51,50 
(J.GT.L1J   GO   TO   HÜ 
CNEXTR.tQ.0J   GO   TO   30 

FOUNO=l. 
NS(I»=L1-1 
GO  TO   50 
IE=-1 
RETURN 
FOUNO'l* 
NS(I)=J-2 
CONTINJE 
IF   (FOUND)   9Cf60i90 
IF   (XA(I)-X(L2))   80.83,70 
IF   (NEXTR.NE.0)   GO   TO  63 
IE=1 
RETURN 
N3(I)=L2-1 
L1=L2*2 
CONTINUE 
IN NS(I)   IS  THE  SUBSCRIPT 
X(NS(I>>   IS   LESS  THAN   THE 
DO  110   1=1,LF 
K=NStI> 
RATIO(I) = UA(I>-X<KJ>/(X(K+l>- 
IN  RATIO :i)   IS  TH-:   RATIO  OF  X 
CONTINUE 
NGROUPU)-NS(l) 
NSUM-NA(l) 
DO  120   1-2,LF 
NGROUP<II-NS(I>-NSUM 
N3UN=NSUM*NA(I) 
CONTINUE 
IN NGROUPm   IS  THE  SUBSCRIPT   OF   THE   ITH   VARIABLE  SUCH 
THAT   THE   TABLE  VALUE   IS LESS  THArf  THE CORRESPONDING ARGUMENT 
THIS   IS   IN   TERMS  OF  THIS  VARIABLE   ONLY 
FOR A   FUNCTION  OF   DEGREE   ND  HE   N£ED2»»(NO-l) 
FROM   THE   Z   ARRAY 
ITOT(LF)=l 
DO   130   1=2»LF 
J=LF-I*1 
ITOT(J»sITOTU*l)»NA(J+l) 
CONTINUE 
JS ITOT(J) IS THE NUMBER OF LOCATIONS IN THE 
THE JTH SUBSCRIPT 
KF=2»*LF 

IN THE ARRAY 
ITH ARGUMENT 

X SUCH THAT 

•X(K1> _ 
ARG, RATIO (2URATI0 OF Y ETC. 

VALUES 

Z  ARRAY   NEcOEO   TO 

MAC 390 
MAC <*äö 
MAC Hit 
MAC «♦2Ü 
MAC *3 0 
MAC HHO 
MAC <Ö'J 
MAC Hbt, 
MAC <*7C 
MAC HÖÜ 
MAC *9u 
MAC 5j j 

MAC 5lu 
MAC 520 
MAC 531. 
MAC S«nj 
MAC a5L 
MAC 560 
MAC 57 j 
MAC 58b 
MAC 59b 
MAC oOO 
MAC 61Ü 
MAC 62 g 
MAC &3u 
MAC bHO 
MAC 650 
MAC 66b 
MAC 67b 
MAC o8G 
MAC 691 
MAC 7ub 
MAC 7U 
MAC 720 
MAC 73u 
MAC 7<»u 
MAC 7Pü 
MAC 7o0 
MAC 77u 
MAC 7öb 
MAC 793 
MAC 600 
MAC 310 
MAC 62U 
MAC 63C 
MAC 6H0 
MAC 65«. 
MAC 66b 

CHAMAC 67b 
MAC 660 
MAC 69w 

I 
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MW=-2 MAC   9uu 
00  170   I=1,KF»2 HAC  91u 
IFIRST*i HAG  92b 
MW=MW*2 HAC   93J 
DO   160   J=1»LF MAC  9<*u 
MM=2»MJ-1>  _. MAC  95« 
IF   (MOD<MW/MN,2>.EQ.O)   GO   TO   1«»3 MAC   96« 
IMON=NGROU°(J)U MAC  97 3 
GO  TO   153 MAC   98u 

I<t0 IMON=NGROUP(J> MAC  99u 
153 IFIRST=IFIRST*CIMON-1)»ITOT(J> MAC1UU 
l&O CONTINUE _.     _  MAC1010 

ISEC=IFIRST*ITOT(l) MAGli»2b 
HJ<I)=ZCIFIRST> MAClu3» 
NJ(I«-1)-Z(IS£C) MACliWb 

170 CONTINUE MAClOäQ 
00  180   1=1,LF MACiuoi. 
KF=KF/2  MAC1L7U 
03   18C   J-1,KF MAClwdü 

180 WJ<J»=WJ(2»J-1)*<WJ{2»J)-WJ(2»J-1»)*RATI0<I> MAC109G 
ZR'NJIl) MACilub 
RETURN MAClllü 
END MAC112« 
SUBROUTINE   GRAPH   (IA,JM.IU,JC,I3tIL,IV,BR,AA,AP,BC iBS^ABJ      __ GRA    10 

c GRA     2 c 
c THIS   IS   A  OUHMY GRA     3ü 
c GRA     «tb 

OIMENSION   BR(1),   AA(1) GRA     5u 
WRITE   (6,10) GRA     6 b 
RETURN  GRA_„  7u 

c GRA     8 b 
10 FORMAT   (1H   »29H SUBROUTINE   GRAPH  WAS  ENTERED) GRA     9U 

END GRA  lüu 
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APPENDIX II 

SAMPLE INPUT DECK 

This appendix illustrates a sample input deck in figure 2. The reader rr,ay 

compare the data with the descriptions *'n tables 1 through 15. Output 

generated by QUANTO for this input appears in appendix III of AFwt-TR-73-242, 

"QUANTO—A Code to Optimize Weapon Allocations." The remarks which follow 

will merely point, out several of the salient features of the input deck. 

Parenthetical line numbers on the left of each data card are used for refer- 

ence. 

The first two numbers on the first input data card indicate, respectively, 

that there are four airbases or targets and three candidate, positions at which 

submarines may be located. The locations of the bases and their centroids and 

their numbers of runways and aircraft appear on cards 2, 4, 6, and 8. Strings 

of ones indicate the take-off sequences, since only one type of aircraft is 

included in this problem. Cards 12 through 14 give the candidate submarine 

positions, the number of submarines initially located at each point, tiie number 

of missiles per submarine, and the type of missile (or submarine) which is (cr 

is permitted) at each point. By adding the numbers of salvos possible from 

all possible submarine locations, the user may compute the number of weapon 

groups as six in this example. Adjusting the array dimensions downward to 

accommodate only four targets and six weapon groups could result in an enormous 

core reduction. 

Program options specified on the first data card include the optimizations 

of both the submarine positions and the aircraft beddown. The extended form of 

the output has been requested for illustration purposes only, and the user 

should never have occasion to request this voluminous output. The final number 

input on the first data card is the MODE option, which in this case requests 

that all QUANTO computations be attempted throughout all the optimizations, 

but if the user-specified time limit for this job is within 30 secnnas, then 

all computational results are to be saved on an output magnetic tape for later        * 

use in continuing the job, if desired. 

t 
f 
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■ Line  No. 
4         3 1 2 1 2 2         2 1          3 «D 

38.25 103.25 0.0 2 15.0 
umiiiuiuii 

48.25 97.50 5.5 1 15.0 
- 111111111111111 

42.85 91.40 o.o 2 15.0 
illlllUlllllll 

' 35.7 
11111 

85.90 5.5 1 5.0 

1.0 4.5 1.5 60 (10) 
.1667 .0833 

36.75 74.0 1 2 1 
28.05 93.45 2 2 1 
45.65 126.05 2 2 1 

.25 .9 .95 .95 300.0          2000.0 1500.0 
14 4.3750 2 10. 0 5.3190 520.0                 6.430 810.0 
7.5417 1130.0 8.6528 1475.0 9.7639   1765.0 

10.6750 2050.0 11.9661 2310.0 13.0972  2530.0 
14.2083 2740.0 15.3195 2930.0 16.4305  3110.0 
17.5417 3260.0 17.9661 3290.0 (20) 

5000.0 2500.0 
20 PHANTOM  PROBLEM PROFILE 

0.0 0 .0 0.0 
2000.0 20 .0 9.0 .1406 
3900.0 30 »0 30.0 • 1406 
6200.0 40 ► 0 92.0 .1946 

* 9500.0 50 .0 360.0 .2538 
i 13400.0 60 .0 500.0 • 3154 

15600.0 66 .0 500.01 .3549 
17300.0 68 .0 500.02 .3672 

•: 
7900.0 69 .0 500.03 .3734 

: 1200.0 71 .0 500.04 «3863 
22750.0 76 .0 500.05 .4355 
26600.0 86 .0 500.06 .4620 
33000.0 94 .0 500.07 • 5636 
37000.0 101.0 500.08 • 5955 
44000.0 109.0 500.09 .6379 
49750.0 117.0 500.10 .6617 
55900.0 125.0 500.11 • 6865 
61000.0 132.0 1425-0 .7037 
68000.0 140.0 3950.0 .7275 
75500.0 146.0 5000.0 .7312         6. 2 
7600.0 .849 60.0 10.0 

0.0 1.0 0.3 10. 5.0          10000.0 

(46) 
* 

• 01 20     100 .0001 
2         2 
3         2 

1 
1 4 
2 2 
3 3 (52) 

0000000000000000000000 

Figure 2.    Sample Input Deck 

+ 
Line  No. 
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The data on cards 10 and 11 is self-explanatory. If there were more than 
one type of aircraft, there would be a card of the form of card 10 for each 
type of aircraft. Furthermore, since there are dual runway bases, two types 
of aircraft would cause the need to input eight take-off intervals, since 
there would then be four ordered pairs of aircraft-type numbers for single 
runway bases and four for dual runway bases. The eight take-off intervals 
would require two input cards, since each value occupies 10 columns but only 
70 columns are read from each card. 

Data cards 15 through 20 indicate data describing the SLBM and its flight 
time. Fourteen time/range pairs for the missile appear on cards 16 through 20 
preceded by the pair count. The user has indicated a maximum range of 2000 NM 
in card 15 even though the time/range pairs extend up to a range of 3290 NM. 
In QUANT0, flight time for an individual missile will be computed for all 
targets falling within the range limits on card 15, using cubic interpolation 
and extrapolation, if necessary, on the time/range pairs, and targets outside 
the range limits will not be attacked by that missile. If there were more 
than one missile type, a set of cards like cards 15 through 20 would have to 
be input for each type mis?ile. 

The aircraft profile and nuclear effects parameters are input on cards 21 
through 46. The user has labeled the profile in an unused field in the "count 
card," card 22, which also indicates that 20 range/time/altitude/velocity/ 
acceleration sets are to follow. In these cards, the user has adjusted the 
altitude values to be strictly increasing, although this was unnecessary. 
Also, since card 21 indicates a level-off altitude of 5000 feet, the profile 
data contains an acceleration value only on the card having 5000 feet altitude. 
The aircraft will be accelerated from Mach 0.7312 to Mach 0.849 after leveling 
off according to the parameters on cards 42 and 43. The nuclear effects 
parameters appear on card 44 followed by two blank cards indicating that the 
lethal radii and the time of shock arrival are not known from previous runs of 
similar problems. If there were two types of aircraft for this problem, a 
set. of cards similar to the set of cards 21 through *6 would have to be input 
for each aircraft type. If there were more than one missile type, a pair of 
cards like cards 45 and 46 would have to be input for each missile type, even 
if the lethal radii are unknown. \ 

! 
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The convergence parfnreters and the initial missile allocation which starts 

the iterative procedure are input on cards 47 through 52. In the initial 

allocation, the two numbers on a single card correspond to the two salvos from 

a single submarine, and the five submarines are in the order indicated by 

cards 12 through 14. The initial laydown, for example, has the second sub- 

marine at the second submarine location firing its two salvos at targets one 

and four in the order of launching. 

While this example does not exhaustively illustrate all input options, the 

user can use figure 2 as a guide to constructing the input deck. 

»    i 
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