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UNCLASSIFIED ABSTRACT 

Vi 
(U)' This technical report describes am lyses and techniques used 
In the design and evaluation of advanced decoy concepts. Wie work 
described addresses both the design of specific penetration aid 
elements and the formulation of techniques for their evaluation. ),,-- 
The three major technical areas covered in this report are: 

1. Investigation of a penetration aid technique that degrades 
the measurement capability of the radar sensor. 

2. The design of a computer program to solve the decoy design 
problem with flexibility in the selection of optimization 
criteria and constraints, 

3« Studies of the use of certain discrimination techniques 
for a hard point defense system. 

This appendix to this report contains detailed description of the 
optimum decoy design program. 
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4. Numerical Procedure 

First the coefficient counter M and the accumulator ANS are 

initialized to zero. Then ITP is tested. If ITP is gxeater than one, 

statement 10 is executed next, setting NAZU equal to NAX and control 

then goes to statement 30. In this case, a polynomial in the three 

unknowns X, Y and Z will be evaluated. If ITP is less than or equal to 

1, statement 20 is executed next where NAZU is set equal to 1 and 

statement ¿0 is reached. In this case, the polynomial will be a function 

of only two unknowns X and Y. 

At statement 30, the DO loop ending at statement 130 is entered to 

perform the calculations needed to evaluate the polynomial. The value 

of this polynmial is returned to MISC in the variable ANS. When the 

evaluation Is complete, the RETURN statement following 130 is executed, 

returning control to MISC. 

5. Other Information 

A. P0LCAL is called by SUBROUTINE MISC only. 

B, P0LCAL does not call or reference any other subprogram. 



COMPARISON OF DECOY WITH REENTRY VEHICLE 



«I 

Comparison of the De coy with Reentry Vehicle 

The comparison of the decoy with the reentry vehicle consiete of the 

evaluations of certain differences and the determination of integrals 

of special functions. SUBROUTINE F123 performs the difference 

calculations using SAVEDV to store the values, before calling INTGRL. 

SUBROUTINE INTGRL evaluates the integrals using in the process 

FUNCTION ADD, and subroutines INFCOF, INTERP, LINFIT, and 

WRITEM, FI23 also calls in subroutines HEADER AND TIMERS. 

These integrals include the corridor functions use' to constrain the 

decoy within specified corridors and the effectiveness integrals which 

are used in the probability of discrimination calculations in SUBROU¬ 

TINE EFFECT. 
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SUBROUTINE F123(XXX) 

« 

Purpose 

FI 23 can optionally 

a. Read the data for a reentry vehicle trajectory from input or call 

SUBROUTINE VIXEN to calculate this trajectory data. 

b. Call VIXEN to calculate the data for a decoy trajectory. 

c. Compare the data for a reentry vehicle trajectory with the data 

for a decoy trajectory and save tables of differences. 

d. Call INTGRL to calculate and plot a corridor integral. 

e. Call INTGRL to calculate the sigma square integral to be used by 

SUBROUTINE EFFECT. 
* 

f. CALL INTGRL to calculate a table of influence coefficients and 

produce influence coefficient plots at specified altitudes. 

« 

1-458 



2. Input 
ttIMMWWimHMMMtMW 

Common Source of 
Name Location Input Description 

♦ 

* 

*>:-*N0TE*** The numbers in the Common Location column refer to positions in the 
OCCUR array. 

ALST 122 

CASE 128 

DATE 127 

DELY 219 

DELZ 220 

EM0 129 

GAMFO 105 

GAMMA 028 

LAI 138 

LA2 144 

LP 4000 

MW 117 

PHI0 112 

PSIZET 223 

PSI0 114 

RBI 136 

REA DIT 

READIT 

READIT 

READIT 

READIT 

READIT 

READIT 

READIT or 
SR2490 

READIT 

READIT 

VIXEN 

READIT or 
SR2490 

READIT 

READIT 

READIT 

READIT 

Stopping value of o( envelope, in degrees 

Case number 

Date 

Linear thrust offset along Y axis in inches 

Linear thrust offset along Z axis in inches 

Memo number 

Initial flight path angle in degrees 

Ratio of specific heats 

Axial length of initial configuration, in 
inches t 

Axial length of vehicle after shape change 
at ZTURN, in inches 

Error code 

Molecular weight of air, gram/mole 

Initial Euler angle ^ , in degrees 

Thrust misalignment angle, in degrees 

Initial Euler angle in degrees 

Base radius of ini tal configuration, in 
inches 
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Z » Input; (cont'd) 

Common ." ' Source”of 
Name Location Input Description 

RB2 

RN1 

142 

135 

READIT 

READIT 

Base radius of vehicle after shape change 
at ZTURN, in inches 

Noae radius of initial configuration, in 
inches 

RN2 141 READIT Nose radius of vehicle after shape change, 
at ZTURN, in inches 

SIG 

THEALO 

THEZET 

116 

113 

224 

READIT or 
SR2490 

READIT 

READIT 

Collision cross section in angstroms 

Initial Euler angle ^ , in degrees 

Thrust misalignment angle in degrees 

«♦♦NOTE *** Unless otherwise indicated, the entries in the Common Location 
Column refer to positions in the PCCUR array. 

BCB, 40 

BCD, 40 

BCV.40 

BCWU.40 

BCWL2,40 

BCWL3.40 

BCWR1.40 

BCWR2,40 

6181-6220 

61ÜÍ-6140 

6021-6060 

6501-6540 

6581-6620 

6661-6700 

6261-6300 

6341-6380 

ZREADX 

ZREADX 

ZREADX 

ZREADX 

•7 PIT A H Y £4 

ZREADX 

ZREADX 

ZREADX 

1-460 

Array of lower corridor values for 
ballistic coefficient 

Array of lower corridor values for 
deceleration in g’s 

Array of lower corridor values for 
velocity in ft/sec. 

Array of lower corridor values for wake 
length in meters for first radar frequency 

Array of lower corridor values for wake 
length in meters for second radar frequency 

Array of lower corridor values for wake 
length in meters for third radar frequency 

Array of lower corridor values for wake 
radar cross section at first radar frequency 

Array of lower corridor values for wake 
radar cross section at second radar 
frequency 



.. ... HI.-IM 

Input (cont'd) 

Name 

BCWR3,40 

DVAR, 50 

DVH, 50 

DVL.50 

H ,40 

SB, 40 

SD, 40 

SV, 40 

SWL1.40 

SWL2.40 

SWL3.40 

Common 
Location 

Source of 
Input Description 

6421-6460 

BETAPL, 160 641 - 800 

11707-11756 

11607-11656 

11657-11706 

5841-5880 

6821-6860 

6781-6820 

6741-6780 

6981-7020 

7021-7060 

7061-7100 

ZREADX 

ZJREADX or 
VIXEN 

SAVEDV 

ZREADX 

ZREADX 

ZREADX 

ZREADX 

ZREADX 

ZREADX 

ZREADX 

ZREADX 

ZREADX 

Array of lower corridor values 
for wake radar cross section at 
third radar frequency 

Ballistic coefficients for the input 
or calculated trajectory points 

Array in which design characteristics 
are saved 

Input values of design variables for 
che second perturbation of com¬ 
parison decoy 

Input values of design variables for 
the first perturbation of comparison 
decoy 

Input altitudes corresponding to 
corridor points,in feet 

Standard deviation of radar measure¬ 
ment errors for ballistic coefficient 

Standard deviation of radar measure¬ 
ment errors for deceleration in g's 

Standard deviation of radar measure¬ 
ment errors for velocity in ft/sec. 

Standard deviation of radar measure- 
ment errors for wake length in 
meters at first radar frequency 

Standard deviation of radar measure¬ 
ment errors for wake length in meters 
at second radar frequency 

Standard deviation of radar measure¬ 
ment errors for wake length in 
meters at third radar frequency. 

l|«|iii|ii!i'illi|i"||ii!Hii'. 
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Input (cont'd) 

Name 

TPL0T, 160 

VOGPLT, 160 

“irTst íSSt"» i Lt\ V JPJLiyüJTI i 1» ou 

WL1P.160 

WL2P, 160 

\IT T 1 Afl ff JW'dPjr g J- ÖU 

tirmi r» 1 ff JCvX Sr ff X DU 

;i: 11.i :: •' 

: !; 1 : 

WR2P, 160 

WH3P, 160 

ww 

jMkjjnL 

ZPLOT, 160 

Common Source of 
Location Input Description 

1-160 ZEEADXor 
VIXEN 

481-640 ZREADX or 
VIXEN 

321-480 ZREADX or 
VIXEN 

1281-1440 ZREADX or 
VIXEN 

1441-1600 ZREADX or 
VIXEN 

1601-1760 ZREADX or 
VIXEN 

801-960 ZREADX or 
VIXEN 

961-1120 ZREADX or 
VIXEN 

1121-1280 ZREADX or 
VIXEN 

LINFIT 

------ LINFIT 

161-320 ZREADX or 
VDCEN 

Times for the input or calculated 
trajectory points in seconds 

Deceleration in g s for input or 
calculated traje ctory points 

Velocities in ft/sec. for the input 
or calculated trajectcr y points 

Wake length for the first radar 
frequency input or calculated 
trajectory points in meters 

Wake length for the second radar 
frequency input or calculated 
trajectory points in meters 

Wake length for the third radar 
frequency input or calculated 
trajectory points in meters 

Wake cross section for the first 
radar frequency for input or 
calculated trajectory points, see 
1DBL for units 

Wake cross section for the second 
radar frequency for input or cal¬ 
culated trajectory points 

Wake cross section for the third 
radar frequency for input or cal¬ 
culated trajectory points 

Coefficient of the independent 
variable in a linear fit 

Constant in a linear fit 

Altitudes for the input or calculated 
trajectory points, feet 



Name 
Common 
Location 

Source of 
Input Description 

SWR1,40 

SWR2, 40 

SWR3, 40 

TCB.40 

TCD.40 

TCV, 40 

TCWL1,40 

TCWL2.40 

TCWL3, 40 

TCWR1,40 

TCWR2, 40 

TCWR3,40 

6861-6900 

6901-6940 

6941-6980 

6221-6260 

ZREADX 

ZREADX 

ZREADX 

ZREADX 

Standard deviation of radar measure 
ment errors for wake cross section 
at first radar frequency 

Standard deviation of radar measure 
ment errors for wake cross section 
at second radar frequency 

Standard deviation of radar measure 
ment errors for wake cross section 
at third radar frequency 

Array of upper corridor values for 
ballistic coefficient 

6141-6180 

6061-6100 

6541-6580 

6621-6660 

6701-6740 

6301-6340 

6381- 6420 

6461-6500 

ZREADX 

ZREADX 

ZREADX 

ZREADX 

7ftWA TW mil JVJEjJra XiJJm 

ZREADX 

ZREADX 

ZREADX 

Array of upper corridor values for 
deceleration in g's 

Array of upper corridor values for 
velocity in ft/sec. 

Array of upper corridor values for 
wake length in meters for first 
radar frequency 

Array of upper corridor values for 
wake length in meters for second 
radar frequency 

Array of upper corridor values for 
wake length in meters for third 
radar frequency 

Array of upper corridor values for 
wake radar cross section at first 
radar frequency 

Array of upper corridor values for 
wake radar cross section at second 
radar frequency 

Array of upper corridor value* for 
wake radar cross section at third 
radar frequency 



Input (coat'd) 

Common Source of 
Name Location Input Description 

*** NOTE#** The following quantities are integers: 

IREF I0CCUR(3ul) ZREADX 

I0P, 90 

T ,tfypT iJLiT»«'4» nIi 

Xj Jr -1-J jU/ X 

MHEAT 

MODE 

MOPT 

NDVCH 

NOSEOP 

I0CCUR(1-9O) ZREADX 

N0CCUR(O7) 

I0CCUR(3O2) 

N0CCUR(1O) 

I0CCUR(3O3) 

N0CCUR(O3) 

READIT 

ZREADX or 
VIXEN 

READIT 

ZREADX 

READIT 

NC0MDV.5O I0CCUR(91-140) ZREADX 

I0CCUR(3O4) ZREADX 

NDEC0Y I0CCUR(3O5) ZREADX 

I0CCUR(3O6) ZREADX 

N0CCUR(O5) READIT 

READIT 

Trajectory processing option code, 
see ZREADX 

Input integer codes, see users 
manual 

Trajectory option code, see READIT 

Number of points in the input or 
calculated trajectory 

Option code for mass loss calculation 

Fundamental option code, see 
ZREADX 

Option code for aerodynamic 
heating calculation 

Identification code numbers (indices 
in the 0CCUR array) of design 
variables to be perturbed under 
M0DE =2 influence coefficent 
calculations 

Number of corridor points 

Vehicle type identification code, see 
ZREADX 

Number of entries in NC0MDV 
table, 1, e. .number of design 
variables 

Option code for noseblunting cal¬ 
culation, see READIT 

Option code for thrusting, see 
READIT 



3, Output 

Common 
Name Location Description 

«»NOTE«* Numbers in Common Location Column refer to positions in 
0CCUR array for the following quantities; 

jALMAX, ZOO 

ALMIN, 200 

ALST 

CASE 

CDB 

CDFINF 

GDI 

rr\T> 
muß JE r 

CDFO 

CM 

CN 

C0DLAM 

CFSZET 

CTHZET 

1044-1243 

1244-1443 

122 

128 

99 

2793-2800 

100 

98 

101 

202 

203 

94 

216 

215 

Maximum in of at the Vixen point altitudes in 
radius 

Minimum in <*; at the Vixen point altitudes in 
radius 

The stepping control on envelope •< »preset 
to 0, 2 degrees 

Case number 

Base drag coefficient 

Skin friction drag coefficient 

Induced drag coefficient 

Pressure drag coefficient including 

Pressure drag coefficient for aero angle of 
attack 

Moment coefficient about c.g., C w m 

Normal force coefficient, Cn 

7. 6489 X I0"9M /«T2» used in PRELIM to 
w 

define C0DRAG which is then used in DRAGC0 

Cosine of the thrust offset angle 
PSIZET * 

Cosine of the thrust offset angle 0 
i riEjZJcu i 



Output (cottt'd) 

Name 
! Common. 

Location Description 

DECDFP 

Tp /""* tji m f* 
JLr il««*1 V«# J» X 

DELCDP 

DELY 

DELZ 

FACTR9 

FMAX, 200 

FMIN, 200 

GAMFO 

LAI 

LA2 

MD0T.32 

235 

236 

234 

219 

220 

197 

2244-2443 

2444-2643 

103 

138 

144 

4000 

2708-2739 

210 

211 

212 

1-4000 

The pressure induced skin friction drag 
coefficient 

The transverse curvature induced skin 
friction drag coefficient 

The induced pressure drag coefficient 

The linear thrust offset component along 
Y axis, in feet 

Linear thrust offset along Z axis, in feet 

Numerical factor used in DRACC® 

Frequencies at the altitudes corresponding 
to ALMAX values , cycles/sec 

Frequencies at the altitudes corresponding 
to ALMIN values, cycles/sec 

Initiai flight path angle in radians 

See input, in feet 

See input, in feet 

Error code 

Distribution along th^ body of ablative mass 
loss rates, in Ibm/ft -sec 

thrusting moment about X axis 

thrusting moment about Y axis 

thrusting moment about Z .axis 

Common array 
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Output (cont'd) 

Common. 
Name Location 

PEPS B, 8 

PHIC) 

PSIO 

QD0T, 32 

QO 

RBD0T 

RB1 

RB2 

RND0T 

RN1 

RN2 

SINGO 

SMRO 

SPSZET 

STHZET 

TAMAX, 200 

TAMIN, 200 

2801-2808 

112 

114 

2676-2707 

110 

60 

136 

142 

59 

135 

141 

221 

111 

218 

217 

1444-1643 

1644-1843 

Description 

Distribution along body of the ratio of 
edge pressure to stagnation pressure 
dimensionless 

Euler angle ^ , in radians 

Euler angle p , in radians 

Distribution along the body of cold wall 
aerodynamic heating rates 

Initial value of the angular rate Û 
in radians/sec. 

Time rate of change of base radius due to 
ablation, ft/sec 

See input, in feet 

See input, in feet 

Time rate of change of nose radius due to 
ablation, ft/sec. 

See input, in feet 

See input, in feet 

Sine of initial flight path angle 

Initial value of the angular rate R in 
radians/sec 

Sine of input PSIZET 

Sine of input THEZET 

Times corresponding to maximums in 
, in seconds 

Times corresponding to minimums in 
^ , in seconds 

1-467 
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P P i. .■■■TÁ... 

Output (cont'd) 

Name 

TBMAT, 3 

THEALO 

WD0T 

ZMAX, ZOO 

ZMIN, 200 

Common. 
Location 

3643-3645 

113 

86 

1844-2043 

2044 2243 

Description 

Componente of thrust in body axis system, 
lb 

Initial Euler angle , in radians 

Rate of change of vehicle weight due to 
ablation, Ibm/sec 

Altitudes corresponding to maximums in 
oi » in feet 

Altitudes correspondint to minimums in 
, in feet 

ImliM «tlierwifl« designated, numbers in Common Location column 
refer to positions in the PCCUR array.. 

BCB(,4Q 

BCD, 40 

®C¥,40 

BCW:L1I(40 

BCWL2,40 

bcw:li# 40 

BCWRI,, 40 

BCWR2, 40 

6181-6220 

6.1101-4140 

6021-6060 

6501-6540 

6581-6620 

6661-67100 

6261-6300 

6341-6380 

Array of lower corridor values for 
'ballistic 'Coefficients 

Array of lower corridor values for 
daceteratioa in f's 

Array of lower corridor valuéis for 
velocity in it,/sec 

Array of lower corridor value's fo* wake 
lengii in tretera for first radar frequency 

.Array of lower corridor values for wake 
length in meters for second radar frequency 

Array of lower corridor value* for waiie 
length in meters for third radar frequency 

Array of lower corridor values for wake 
cross section for first radar frequency, 
see IDBL for «milts 

Array of lower corridor values for wake 
'Cross .section for .second radar frequency, 
see IDBL for units 



Output (cant'd) 

■* 

Name 
Common 
Location Description 

BCWR3, 40 

DB, 160 

DD, 160 

DV, 160 

DVAR, 50 

DWL1.160 

DWLZ, 160 

DWL3.160 

DWR1.160 

DWR2.160 

DWR3.160 

H0LD, 150 

SAVE, 4320 

6421-6460 

2081-2240 

1921-2080 

1761-1920 

11707-11756 

2721-2880 

2881-3040 

3041-3200 

2241-2400 

2401-2560 

2561-2720 

7101-7250 

7251-11570 

Array of lower corridor values for wake 
crosa section for third radar frequency 

The array of difference between the R/V 
and decoy ballistic coefficient 

The array of difference between the R/V 
end decoy deceleration in g's 

The array of difference between the R/V 
and decoy velocity in ft/sec 

Stored values of certain elements of the 
0CCUR array 

The array of difference between the R/V 
and decoy wake length in meters fox first 
radar frequency 

The array of difference between the .R/V 
and decoy wake length in meters for second 
radar frequency 

The array of difference between the R/V 
and decoy wake length in meters for third 
radar frequency 

'The array off difference between the R/V 
and decoy waJke cross section for first 
radar frequency., see IDBL for units 

The array of difference between foe R/V 
and decoy whke .cross section for second 
radar frequency, see IDBL for units 

The array of ¡difference between foe R/V 
and decoy wake cress section for ¡third 
radar frequency* see IDBL for units 

A .3 by 50 array ¡of stored ¡¡design 
parameters 

A ‘9 by 160 'by 1 array of stored differences 
in ¡design parameters for ¡deteaminiiig 
influence ¡¡coefficient*. 

* 
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Output (coat'd) 

Name 

SB» 40 

SD, 40 

SV» 40 

SWL1.40 

SWL2, 40 

SWL3.40 

SWR1.40 

SWR2.40 

SWR3.40 

TCB, 40 

TCD, 40 

TCV.40 

TCWU.40 

TCWL2.40 
TÇWL3,40 

TCWR1,40 

TCWR2.40 

TCWR3.40 

TT. 200 

TTM, 200 

TS,160 

Common 
Location 

6821-6860 

6781-6820 

6741-6780 

6981-7020 

7021-7060 

7061-7100 

6861-6900 

6901-6940 

6941-6980 

6221-6260 

6141-6180 

6061-6100 

6541-6580 

6621-6740 
6701-6740 

6301-6340 

6381-6420 

6461-6500 

5561 - 5760 

TTMC0M 

3201-3360 

Description 

See input 

See input 

See input 

See input 

See input 

See input 

See input 

See input 

See input 

See input 

See input 

See input 

See input 

See input 
See input 
See input 

See input 

See input 

Combined altitude array 

Combined time array 

Array of saved R/V trajectory times 



Output (cont'd) 

* 

ii' 
Common 

Name Location Description 

* 

* 

TFL0T, 160 1-160 Array of R/V or decoy trajectory times 

WL1S.160 

WL2S, 160 

WL3S.160 

WR1S.160 

WR2S.160 

WR3S.160 

ZPL0T, 160 

ZS,160 

4481-4640 

4641-4800 

4801-4960 

4001-4160 

4161-4320 

4321-4480 

161-320 

3361-3520 

Array of stored wake length values in 
meters at first radar frequency for 
reentry vehicle 

Array of stored wake length values in 
meters at second radar frequency for 
reentry vehicle 

Array of stored wake length values in 
meters at third radar frequency for 
reentry vehicle 

Array of stored values for wake cross 
section in units specified by IDBL at 
first radar frequency for reentry vehicle 

Array of stored values for wake cross 
section in units specified by IDBL at 
second radar frequency for reentry vehicle 

Array of stored values for wake cross 
section in units specified by IDBL at 
third radar frequency for reentry vehicle 

Array of altitudes for R/V or decoy 
trajectory 

Array of saved altitudes for R/V trajectory 

***N0TE*** The following quantities are integers: 

II 

INALPH 

JJ 

K 

L0FT 

NC0N 

I0CCUR(3O8) 

N0CCUR(3O) 

I0CCUR(31O) 

I0CCUR(313) 

N0CCUR(O7) 

I0CCUR(312) 

Second subscript of the H0LD array 

Option to Input «*. 

Second subscript of SAVE array 

Number of altitudes in the combined 
altitude array, TT 

Trajectory option code 

Location in the 0CCUR array of design 
1-471 P»***»®ter being varied 



Output (cont'd) 

Name 
Common 
Location Description 

**«N0TE*» The following quantities are integers (cont'd) 

NDDCQY INFTST Control code used in INTCRL 

NGE0M N0CCUR(15) Input geometry option code 

NL0W -- A control code used in calling HEADER 

Input thrusting option code NTHRST N0CCUR(22) 



4, Numerical Methods 

The following abbreviations will be used: 

rvt means reentry vehicle trajectory, 

bdt means basic decoy trajectory, 

cdt means comparison decoy trajectory, 

F123 saves three sets of tables for use by other subroutines. In Ui>- m-.-i 

set of tables the values of up to nine characteristics of rvt are saved for each 

altitude at which SUBROUTINE VIXEN outputs data. To obtain the second set 

of tables, the values of the corresponding characteristics for a bdt or a cdt is 

subtracted from that of the rvt for each characteristic at each altitude. The 

third table saves up to three sets of these differences in the SAVE array. 

In the table below, the first column contains the name of the array in which the 

values of the characteristic for the rvt are saved. The second column contains 

the name of the array in which the differences are saved. The third column 

contains the name of the characteristic whose differences are being saved. 

Characteristic Name 

velocity 

deceleration 

ballistic coefficient 

wake length at radar frequency one 

wake length at radar frequency two 

wake length at radar frequency three 

cross section at radar frequency one 

cross section at radarfrequency two 

cross section at radar frequency three 

rvt Values 

VS 

DS 

BS 

WL1S 

WL2S 

WL3S 

WR1S 

WR2S 

WR3S 

Differences 

DV 

DD 

DB 

DWL1 

DWL2 

DWL3 

DWR1 

DWR2 

DWR3 

1-473 



The two statements:- 100 CALL TIMERS(1, TIMTAB) 
CALL TIMERS(-1, TIMTAB) 

II1' l!ll I II M llll'Hillllllllllil 111 lil|h:i 111 |l|!l| Ihl II1! |!|!ll! !l |i !l II 11' 

provide for the possibility of printing out the elapsed time between execution 

of the two statements. In the present deck this subroutine is a dummy 

producing no output. 

After initializing NDC and NDVC, F123 calls SUBROUTINE SAVEDV to save 

the values of jZÍCCUR(133-145), 0CCUR(2O5-2O9) and ^CCUR{222) in DVAR(1-19) 

respectively. These values will be restored to the jÔCCUR array later. Next 

IREF is tested. If IREF is not equal to two go to 497. The transfer to 497 

means that the rvt is to be input or calculated when IREF is three or one 

respectively. If IREF equals two, NDEC0Y is tested. If NDEC0Y equals 

one go to 497. In this case, either a bdt or the rvt is to be processed. If 

NDEC0Y equals two, one cdt will be calculated for each design parameter being 

perturbed. If NDEC0Y equals three, two cdt's will be calculated for each design 

.rameter being perturbed. If NDEC0Y is either two or three, the D0 loop 

iding at 111 is entered to save the values of the design parameters being per¬ 

turbed. These are saved in the H0LD array. H0LD(l,i) saves the value for 

the basic decoy. H0LD{2, i) saves the value for the first comparison decoy 

and H0LD(3,i) saves the value for the second comparison decoy. NDVC is 

the number of design parameters to be perturbed in one case. The input arrays 

DVL and DVH contain the perturbed values for the first and second comparison 

tu» V# Jr ® A w O » Siï Ay . 

D0 loop ending at 777 is entered and IREF is tested. If IREF f 2 

nasses to 498. Control ¡asses to 401, 402 or 403 when NDEC0Y 
F w 



is one, two and three respectively. At each of these three statements the values 

of NL0W and NHIGH are set and statement 404 is executed next. At 404, 

NC0N is defined. This is the location in the 0CCUR array of the Ith parameter 

being perturbed. Next, the call to SAVEDV restores the values saved in DVAR 

to the 0CCUR array. Then going to 499, NL0W and NHIGH are set for the rvt 

and 499 follows. 

? 

At 499, the D0 loop ending at 44 4 is entered to obtain and process trajectory 

data. Il KK equals two, 0CCUR(NC0N) is set equal to DVL(II) for the first 

comparison decoy. If KK equals three, 0CCUR(NC0N) is set equal to DVH(II) 

for the second comparison decoy. Next, if M0DE is not equal to one, the case 

number is increased by . 001 to aid in identifying printed output and plots. 

Next, the case, date and memo number are printed and IREF is tested again, 

and if = 3 passes to 28. The sequence following this test and ending at 56 

tests the input options and may reset some of them. The next three set values 

for numerical constants. The following three set input options equal to storage 

quantities in order to carry them over to the following input case unless they 

are reset. The next eight statements change units from inches (input units) 

to feet (units used internally). The next ten statements set drag coefficient 

coefficient quantities to aero. Then L0PT is tested. If L0PT equals aero go 

to 201» If L0PT is not equal to aero, the next nine statements set rotational 

quantities equal to aero. If L0PT = 0, the quantities related to maximums and 

minimums in are aeroed. The next four find the trigonometric functions of 

the thrust offset angles. The next six. change angles from degrees to radians. 

In the next thirteen, the mass loss and heating quantities are set equal to aero. 
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The call to TIMERS next prepares to measure the time taken to calculate 

trajectory. Then VIXEN is called to calculate the trajectory and TIMERS is 

called twice, the first time to print the time elapsing for the trajectory 

calculation and the second for the time elapsing between the execution of 

statement 100 and this call to TIMERS, The following six statements set the 

thrust quantities equal to zero. The next eight reconvert geometric quantities 

from feet to inches. Next the value of ALST is changed from degrees to 

radians and the next three statements set options equal to stored input 

quantities to prepare for the next case. 

Now IREF is tested. If IREF equals two, go to 30. If IREF equals one, the 

data for the rvt is saved in the D01oop ending at 22. Then LP is checked. 

If LP ^ 6 control passes to407, If Lp equals six, the rvt calculations have 

failed, A message to this effect is printed, SAVEDV is called to restore 

values from DYARto the 0CCUR array» and control returns to the main program. 

At 30* HEADER is called to indicate the type of decoy trajectory being cal¬ 

culated and print selected quantities associated with it. Then, in the D0 

loop ending at 33, the differences described in the table above are saved. Next 

LP is tested as above; if equal to 6, a message is written, SAVEDV is called, 

and the program goes next to 777. If LP is less than 6, control passes to 507. 

I« the sequence of statements beginning at 507 and ending at 50, the altitudes 

in the itiput array H and the altitudes at which VIXEN produces output are 

combined into one array, monotonically decreasing. If the same altitude is 

found in both arrays, it is counted only once. The altitude values are put in 



the TT array and the corresponding times are saved in the TTM array. The 

number of elemente in each of these arrays is K, Next in the D0 loop ending 

at 333» the differences needed by the influence coefficients SUBROUTINE 

INFC0F are saved. The nine statements between 333 and 444 provide for the 

calling of SUBROUTINE 1NTGRL which may calculate corridor integrals and 

sigma square integrals as well as call the plotting routine, AVFLT, and the 

influence coefficients SUBROUTINE INFC0F. After 777 SAVEDV is called 

to restore values to the OCCUR array and control returns to the main program., 

5. Other Information 

A. F123 is called by the main program. 

B. F123 calls 

(1) SUBROUTINE HEADER 

(2) SUBROUTINE INTGRL 

(3) SUBROUTINE SAVEDV 

(4) SUBROUTINE VIXEN 

(5) The dummied SUBROUTINE TIMERS 

C. F123 calls the IBM supplied finctions SIN and COS, 

! 

I 
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4. 1 Integration of Special Functions 



SUBROUTINE INTGRL (KA, KB, LX, KD, KE. Q, K, S, SIC, DC) 

1. Purpose 

INTGRL is intended to perform one of four main tasks depending 

upon certain input options. 

A. To evaluate a corridor integral and print a tabular array of 

data at each of a number of altitudes. 

B. To evaluate a sigma square integral. 

C. Call the plot routine to obtain a corridor plot. 

D. Call the plot routine to obtain an influence coefficient plot. 



Name Source Common Block 

A, 27 

B, 40 

C, 40 

D, 160 

E, 160 

F, 40 

G* 40 

H, 40 

I0P, 90 

KA 

KD 

ïtit 

KX 

,LPL#T 

LX 

NCP 

NDECéY 

©CCUR, 

SR 2490 or ZREADX 

L INF IT 

LINFIT 

LINFIT 

LINFIT 

LINFIT 

LINFIT 

SR2490 or ZREADX 

ZREADX 

IT 1 *? 1 J? X <i>!» >3 

F123 

F123 

F123 

F123 

VIXEN 

F123 

SR2490 or ZREADX 

F123 

4000 Unlabeled Common 

PCCUR (11571-1 1597) 

PCCUR (4961-5000) 

PCCUR (5OÛ1-504Ü) 

PCCUR (5041-5200) 

PCCUR (5201-5360) 

PCCUR (5361-5400) 

PCCUR (5401-5440) 

PCCUR (5841-5880) 

I0CCUR (1-90) 

KÒCCUR (313) 

I0CCUR (302) 

IÖCCUR (304) 

INFTST 

(Occur (i-4ooû) 



lock Description Preset 

571-11597) 

61-5000) 

01-5040) 

41-5200) 

01-5360) 

61-5400) 

Pl-b440) 

41-5880) 

F9Ü) 

02) 

p4) 

See text A(I) = 1 
If 1=1 ÍMOD3) 
otherwise A{I)=0 

See text 

See text 

See text 

See text 

See text 

See text 

Altitudes at which corridor limits are input 0 

Option code 1 

Used to determine which elements of the IOP 
array need to be tested 

Used to determine which elements of the IOP 
array need to be tested 

See text 

See text 

The m nber of elements in the T array of 
altitudes 

The number of elements in the Z array of 
altitudes 

Flag specifying which three elements of the A 
array are to be used in evaluating the corridor 
integral 

Number of elements in the H array 1 

Test parameter for influence coefficient plots 1 

........... 

4000) 



2. Input (ConeI'd) 

Name Source Common Block 

Q, 40 

R, 160 

S, 40 

SIG, 40 

T, 200 

TPL^T, 160 

Z, 160 

SR2490 or ZREADX 

3R2490 or F123 

SR2490 or ZREADX 

SR 2490 

SR2490 or ZREADX PCCUR (5561 - 5760) 

VIXEN PCCUR (1-160) 

VIXEN PCCUR (161-320) 

NOTE 

DC is a special input of alphanumeric data 

Array d 

See Tex 

Array ¢) 

Standar« 

See Tex 

Array o 
of altitp 

Array a 
data 



tek Description Preset 

¡61 - 576u) 
i 160) 
il-320) 

Array of lower corridor limits 

See Text 

Array of upper corridor limits 

Standard deviation in error of measurement 

See Text 

Array of times corresponding to the Z array 
of altitudes 

Array of altitudes for which VIXEN stores trajectory 

data 

1-481 

3 
.•««•liV.M'MK.Prt »WH» M «M» .. »II iiH|i||<l|>|il|iil>IHf|llll!ii|il'l #11^11111111^11111111111.... ' H'11111'1'!"11 'I'"1 ..in i iiiiiii|ill!illi|||ilMU|i|D 1^1(1^11 ...... 



3, Output 
'IM. 

* 

Name 

A» 27 

B, 40 

Cf 40 

D, 160 

E, 160 

F, 40 

G, 40 

HD IF 

OCCUR, 4000 

Ql 

r\y 
WW m» 

Rl 

R2 

51 

52 

T, 200 

Tl 

T 2 

XX, 200 

1 Y, 200 

Z Z, 200 

Common Block Description Preset 

See Input 

See Input 

See Input 

See Input 

See Input 

ÂjOkí» TirtTtiiif' JutpU.l' 

See Input 

PCCUR (11758) 

unlabelled 
f* ATTITYI AT*1 

See Input 

See ZREADX for AA 

See LIN FIT description 

See LINFIT description 

See LINFIT description 

See LINFIT description 

See LINFIT description 

See LINFIT description 

H(l) - H(NCP) 

Some values are changed 
for use by the optimizer 

Lower corridor limit at 
initial altitude 

Lower corridor limit at 
any other altitude. 

Value of R at initial 
altitude 

Value of R at any other 
altitude 

Upper corridor limit at 
initial altitude 

Upper corridor limit at 
any other altitude 

See text 

Used by ADD, see Text 

Used by ADD, see Text 

See Text 

See Text 

See Dixt 

See input 

0 

0 



t. 

4. Numerical Procedures 

Before the logical flow in INTGRL is discussed, it will be useful 

to describe in some detail what: we call the corridor integral. The input 

array H contains a set of altitudes at each of which an upper corridor limit 

and a lower corridor limit has been input for one or more of nine different 

arrays. The appropriate set of upper and lower corridor limits are sent 

to INTGRL through the list in the arrays S and R respectively. The 

number of elements in each of these arrays is NCP, also an input quantity. 

The array Z contains the altitudes at which VIXEN outputs trajectory data. 

The array R contains the difference between the value of some specified 

characteristics of the reentry vehicle and the value of the same character¬ 

istic of a decoy at each of these altitudes. The number of elements in the 

R and Z arrays is LPL0T, which is defined in VIXEN. 

SUBROUTINE LINFIT is used to fit straight line segments between 

the pairs of points (H(I), Q(I) and H(I+ 1), Q(I+ 1)) I = 1, 2,..., NCP -1. 

The coefficients of the fit are saved in the arrays B and C. Similarly, 

the points (H, S) are fitted and the coefficients saved in the arrays F and G, 

and the points (Z, R) are fitted and the coefficients saved in the arrays D 

and E. We can then express the values of Q, R, and S at any altitude 

ALT by 

Q = ALT*B(I) + C(I) 

R = ALT*D(I) + E(I) 

S = ALT*F{I) + G(I) 

The area between the segmented lines formed by Q and R is called 

the corridor. So long as the value of R is greater than or equal to the 

value of Q and less than or equal to the value of S, no integration is done. 
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If R is less than Q on an interval between ALTl and ALTZ the function 

F(Z) * A(LX)*Z^ + A(LX + + A(LX + 2) is integrated over the area 

defined by lines R, Q, ALTl and ALT2 with respect to Z and the absolute 

value of the result is added to DA, the running sum of the integral. If 

R is greater than S on some interval between the altitudes ALTl and 

ALT2, the same function is integrated over the region defined by the 

lines S, R, ALTl and ALT2, these two being specific values of Z. The 

function subprogram ADD is used to perform this integration. 

The subroutine flow proceeds as follows: Immediately upon 

entering INTGRL, I0P(KA + 2*KB) is tested. If 10P(KA+ 2*KB} equals 

0, no corridor integral calculations are desired and statement 1120 is 

executed next. If it equals 1, KQ is defined and tested in the next two 

statements, IF KO B 1, the heading for the tabular output associated 

with the corridor integral is printed. The next two statements define 

IF JG0 is 0, the slope print out for the corridor integral will 

be omitted. LINFIT is then called three times to save the fitting 

coefficients described above. The next four statements initialize the 

test parameters NX and ITEST, the accumulator for the corridor integral 

DA, and the altitude at which R first leaves the corridor DB. Ql, Rl, 

and Si, calculated next, are the respective values of Q, R, and S at the 

initial altitude Z(l). These values are then saved as XX(1), YY(1), and 

ZZ(3) for the corridor plots. Next the value of NX is determined, NX 

will be 0, 1, or 2 depending on whether Rl is less than Ql, between Q1 

and Sit or above SI. If Ql is already outside the corridor, the next two 

statements will change ITEST to 1 and set DB ** Z{1). Then if KQ * 0, 

statement 40 will be executed next. If KQ = 1, NX is tested and the WRITE 

■fatittMlt at 10* 30, or 20 will be executed to write the first line of the 

corridor integral table as NX is 0, 1, or 2 respectively. Then statement 40 
is executed, 
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Following the statement 40, NS and NR are defined and the 

D0 loop ending at 1111 is entered to calculate the corridor integral. 

The array T, used here, was generated in F 123 by combining 

the H and Z arrays. If an element is common to both arrays, it is 

included in the T array only once. The T, H, and Z arrays are 

monotonically decreasing. It will usually happen that for some J, T(M) 

will lie between H(J) and H(J+ 1). If so, the value of J is found and 

saved in the D0 loop ending at 44. If not, J is set equal to NR. 

Similarly, it will usually happen that T(M) lies between Z{I) and Z(I+ 1) 

for some I. If so, the value of I is found and saved in the D0 loop ending 

at 55. Otherwise I is set = NS. 

The six statements starting at 60 set Q2, R2, and S2 equal to 

the values of Q, R, and S respectively at the altitude T(M) and then save 

these values in XX(M), YY(M) and ZZ(M) respectively. The next three 

statements find the value of NY which will be 1, 4, or 7 accordingly as 

R2 is less than Q2, between Q2 and S2, or greater than S2. NX and NY 

now describe the behavior of the R line between the altitudes T(M-l) and 

T(M). 1G0 is set a NX + NY and the computed G0 T0 is executed, sending 

control to the statement having the statement number = 1OO*IG0. This 

transfer will result in the execution of some or all of the following nix 

types of statements. 

A, T2, if not = 0, is defined as the altitude at which R crosses 

either S or Q. It will then be either the higher or the lower of the two 

altitudes used to define the region of integration. 

B. T1 = T(M-l). 

Tl, when used is the higher altitude defining a region of integration. 

1-485 

* 



'lililí' li||lllllill|il|lllllMil|ii|!li|l|¡iMI * • I IN'i li'lnl H'lilH Hllll'lllli'll ... ..............«... 

C. DA = DA + ADD 

The function subprogram ADD performs the integration and adds 

the result to DA. 

D/* A T T lir D Y HD TP \ jf • -Lj .Lj W Tv X X Ju4 iVI, 

Tf KQ = 1, a line of output is printed in the corridor iniagral table 

for the altitude T(M), 

E. IF ITEST = 0. G0 T<2> 950 

If ITEST = 0, statement 950 is executed next. If not, the following 

statement is executed. 

F. GÓ T0 999 

Statement 999 is executed next. 

A description of the region of integration at each of the statements 

100, 200, ... 900 follows. The following notation is used in the description 

The general form is at XXX Ll, L2, L3, L4, L5, where XXX is the 

statapient number, Ll is the lower line of the region of integration which may 

be either a triangle or a trapezoid; it is always either R or S. L2 is the 

upper line for the region; it is always Q or R. L3 is the higher of the two 

altitudes defining the region and L4 is the lower altitude. L3 and L4 are 

parallel. L5 may be any of the four RQB, RSA, RQI and RSI meaning 

respectively R crosses Q from below lower corridor, R crosses S from above 

upper corridor, R crosses Q from inside corri ’or, and R crosses S from 

inside corridor. If there is no crossing, L5 is omitted. 

At 100 the lines R, Q. Tl, T2 define the region of integration. 

At 200, R, Q, T2, T(M), RQI define the region of integration. 

At 300, two regions are needed since R goes from above S to below 

Q. These regions of integration are described respectively by the lines 

S, R, Tl, T2, RSA and by the lines R, Q, T2, T(M), RQI. 



At 400, R, Q, Tl, T2, RQB describe the region of integration. 

At 500, no integration is required. R is between Q and S for 

the entire interval. 

At 600, S, R, Tl, T2, RSA describe the region of integration. 

At 700, two regions are required since R goes from below Q to 

above S. These regions of integration are described respectively by the 

lines R, Q, Tl, T2, RQB and by the lines S, R, T2, T{M), RSI. 

At 800, S, R, T2, T(M), RSI define the region of integration. 

At 900, S, R, Tl, T(M), RSI define the region of integration. 

At statement 950, ITEST is changed to 1, then DB is set = T2 and 

statement 999 is executed. 

At 999, NX is redefined to specify the relation of the beginning of 

the next R line segment to the corridor. 

After statement 1111 has been executed KX-i times, DA and DB 

are put into the OCCUR array for possible use by the optimiser. Next, 

if KQ = 0, the values of DA and DB are printed along with the name of the 

variable in the R array. 

Next, I0P(KA + KB) is tested. If it equals 0, statement 2300 is 

executed. If it equals 1, we compute the sigma square integral. We use 
2 

the trapezoidal rule to integrate the function (R/SIG) from H(l) to H(I+ 1) 

I * 1, 2,..,, NCP-1 with respect to H. The running sum 1» kept in the 

variable SUM. The values of SIG are input in the SES array. As a preliminary 

RL0 is set = £r(1)/SIG{1)J 2 and SUM is set * 0. The values of R at 

the altitudes H(2), H(3),... H(NCP) are found by Linear interpolation in 
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the D0 loop ending at 2222. SUBROUTINE IN TER P finds these values. 

RHI it defined as (R(l)/SIG<l)2 . The value of the integral from H(I-l) 

to H(I) is computed and added to SUM. RL0 is then set equal to RHI 

and the loop executed again. SUM, is then put into the OCCUR array 

for possible use by the optimizer. Next I0P{KA) is tested. If it equals 

0t statement 4000 is executed. If it equals 1, AVPLT is called to 

produce a corridor plot. 

At 4000, if NDECOY is less than 3, control returns to F123. 

If it equals 3,10p (KA+ 5*KB) is tested. If it equals 1, AVPLT is called 

to produce an influence coefficient plot and control returns to F123. If 

it is equals 0 control returns to F123 immediately. 

5. Other Information 

INTGRL is called by F123 only A. 

tk TMTHP T « all o 1 ajfiWuJy, CiÄJUl® 

1. SUBROUTINE LINFIT 

2. SUBROUTINE WEITEM 

3. SUBROUTINE INTERP 

4. SUBROUTINE AVPLT 

5. FUNCTION ADD 
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FUNCTION ADD (L.R, S, A, B, C, D, E) 

l. Purpose 

Add evaluates J F(t)dt over a trapezoidal region in the t, y 
R 

plane defined as the area enclosed by the four lines: 

1. 

1. 

3. 

4. 

t = R 

t = S 

y = A*t + B 

y * C*t + D 

Fit) Et2 + 
JL 

Et t+ET L+l L + 2 

2. Input 

Name 

A 

B 

C 

D 

E 

L 

R 

S 

Source 

INTGRL 

INTGRL 

INTGRL 

INTGRL 

INTGRL 

INTGRL 

INTGRL 

INTGRL 

Description 

curve fit coefficient 

curve fit coefficient 

curve fit coefficient 

curve fit coefficient 

AA, weighting coefficients for corridor 
integrals, 11571-11597 

integer indicating which AA's are to be used 

altitudes in feet 

altitudes in feet 
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The E array is input under the name AA, It reached SUBROUTINE 

INTGRL through the PCCUR common array and INTGRL then sends it 

to ADD through the argument list. 

E(3), E(6), E(9h E( 12), E(15), E(18), E(21), E(24), and E(27) 

are preset to I, 0 and the rest of the E array is preset to aero in subroutine 

SR2490» R and S are altitudes in feet. 

3* Output 

Waitte Description 

A®® corridor imte.gral increment 

4. Numerical Procedure 

Since the height of the trapeaoid is(C-A) * t + we may write 

i;;l'! R 

Thi* can be integrated ejcpiicitly as a function of t to give the integrai I» 

The value of I at t « R is subtracted from its value at t = S and the result 

Is placed in location ADD. 

FUNCTION ADD is called by SUBROUTINE INTEGRAL only, 

FUNCTION ADD doe» not call or reference any subprogram. 



SUBROUTINE INFC0P (DC, IZ, ZQ) 

1. Purpose 

SUBROUTINE INFC0F calculates a table of influence coefficients 

and possibly second derivatives, at each altitude for which VIXEN stores 

trajectory information 

2. Input 

^indicates integer quantity 

» 

* 

Name Common Block Source Description 

DC, 2 - INTGRL 

H, 150 PCCUR(7101-7250) F123 

II I0CCUR(3O8)* FI 23 

IZ, 19 - INTGRL 

JJ I0CCUR(31O) * FI23 

LPL0T I0CCUR(3O2) * VIXEN 

NC0N I0CCUR(312) * F123 

NDEC0Y 

S, 4320 

T, 160 

XQ , 40 

I0CCUR(3O5) * 

PCCUR(7251 
570) 

PCCUR( 1-160) 

SR2490, 
ZREADX 

F123 

VIXEN 

INTGRL 

Z, 160 PCCUR( 161-320) VIXEN 

name of delta 

holds design variable raines 

second subscript of H 

locations, in OCCUR array, of 
19 special parameters 

first subscript of SAVE 

number of output altitudes 

location in the 'OCCUR array 
of design parameter being 
varied 

test parameter 

array of saved deltas 

time array 

array 'Containing design 
parameter names 

altitude array 

« 
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3. Output 

SUBROUTINE INFC0F produces only printed output. 

4. Numerical Procedure 

The following definitions help to explain the meaning of the influence 

coefficients and the second derivative and the method of calculating them. 

The three deltas which may be printed out at each altitude are 

First delta equals 5(11,1, 

Second delta equals S(JJ, I, 2) 

Third delta equals S(JJ, I, 3) 

The array called S here is called SAVE in F123 which produces it. The 

first subscript, JJ, specifies the appropriate of the nine possible vehicle 

characteristics for which deltas have been saved. The second subscript, 

I, indicates the altitude at which the deltas were computed. The third 

subscript is 1, 2, or 3, when the decoy being compared with the reentry 

vehicle is respectively a basic decoy, a first comparison decoy and a 

second comparison decy. 

First influence coefficient equals 

S)JJ,I,Z) - StJJ,l,D 
W2.H) - H(I,n) 

Second influence coefficient equals 

gjjj. »■ 
«3, II) 

SU J. I.») 

Hi 1, II) 

The array called H here is called H0LD in F123 where it is generated. 

The subscript U comes from F123 and specifies which design parameter is 

being perturbed. The first subscript of H has the same meaning as the 

third subscript of S above. 
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* Second derivative equals (second influence coefficient minus 

first influence coefficient) / (H(3, II) minus H(2, II) ) 

The flow proceeds as follows : The D0 loop ending at 1’ tests to 

determine if the design parameter being perturbed is one of the nineteen 

for which names have been stored in the XQ array. If so, JP specifies 

which of these names will be printed as part of the table identification. 

Otherwise, JP is set equal to zero and the value of the integer NC0N is 

printed instead. Next X21, the difference in H, is defined to be used in 

calculating the first influence coefficient. Then, if NDEC0Y equals two, 

statement 100 is executed next. If NDEC0Y equals 3, X32, the difference 

in H, is defined to be used for calculating the second influence coefficient and 

X31 is defined to be used in calculating the second derivative. 

v At 100 AMID is defined as the arithmetic average of H(1,II) and 

H(2, II) for print out. Some preliminary information is printed, then a 

table heading having the five columns: ALTITUDE, TIME, FIRST DELTA, 

, SECOND DELTA, INFLUENCE COEF is written. In the D0 loop ending 

at 222 one influence coefficient is calculated at each altitude and a line of 

five numbers is printed out at each altitude. The control returns to INTGRL. 

At 500, the procedure is quite similar. The three arithmetic averages 

AMID, BMID and CMID are computed for preliminary print out. The table 

heading this time has eight columns: ALTITUDE, TIME, FIRST DELTA, 

SECOND DELTA, THIRD DELTA, FIRST INFLU COEF, SECOND INFLU 

COEF, SECOND DERIV. 

In the D0 loop ending at 555, two influence coefficients and a second 

derivative are computed at each altitude and the eight specified values are 

primed under the appropriate headings. Then control returns to INTGRL. 

4 
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5. Other Information 

A, INFC0F is called by INTGRL only. 

B. 1NFC0F does not call or reference any other subprogram. 
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SUBROUTINE INTERP (M, N, W, X, Y,, Z) 

1. Purpose 

Given the two tables X and Y(X) and, in addition, a particular value 

of X, called W, SUBROUTINE INTERP finds Z equal to Y(W) by linear 

interpolation. 

2. Input 

Name 

M 

N 

W 

X 

Y 

Source 

WAKE 

WAKE 

WAKE 

WAKE 

WAKE 

Description 

dimension of X and Y arrays in WAKE 

size of X and Y tables 

particular value of X 

table of independent variables 

table of dependent variables 

3. Output 

Name Description 

Z value of Y(W) found by linear interpolation 

4. Numerical Procedure: 

First N is tested to determine if it is greater than iero and less 

than or equal to M. If it is, statement 20 is executed. If it is not, an 

error message is printed and SUBROUTINE EXIT is called to terminate 

the computer run. 
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At statement 20 X(l) ia compared with X{2) to determine whether 

the X array ia increasing or decreasing. The X array must be either 

monotonie ally increasing or monotonie ally decreasing. II it is not, 

results will be unreliable. If X(l) is less than X(2) control is transferred 

to statement 50 and the value of I, such that: W is between X(I-l) and 

X(I), is found. If W is outside the range of the X table, I will be either 

2 or N, accordingly as W is less than X(l) or greater than X(N) 

respectively. The value of Z is then computed at statement 40. If 

X(l) is greater than X(2), the value of I is found in the D0 loop ending 

at 22 and Z is again calculated at statement 40. 

5. Other Information 

A. SUBROUTINE INTER? is called by SUBROUTINE WAKE. 

B. SUBROUTINE INTER? calls the IBM SUBROUTINE EXIT. 

V 

1i 
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SUBROUTINE UNFIT (ND, NENTRY, X, Y, A, B} 

1. Purpose ... 

Given the NENTRY points (X, Y), LINFIT finds the equation of the 

line passing through the points (X, Y), (X., Y.), in the form y = x + B., 

for i = 1, 2, ..., (NENTRY-i). These coefficients can then be used 

by the calling program for making a linear fit when the interval required 

is known in advance. 

2. Input 

Name 

ND 

NENTRY 

X, ND 

Y, ND 

3. Output 

Name 

A, ND 

B , ND 

Source 

F123 and/or INTGRL 

F123 and/or INTGRL 

FI23 and/or INTGRL 

FI23 and/or INTGRL 

Description 

adjustable dimension 

number of elements in X, Y, A and B 

array of independent variables 

array of dependent variables 

Symbol 

A. 
i 

B. 

Description 

coefficient of X in linear fit 

constant in linear fit 

4. Numerical Procedure 

V<yi + 1 - yJ/lx^ j - xj and s y^ - A., are the equations 

evaluated by SUBROUTINE LINFIT. 

5. Other Information 

A. LINFIT is called by SUBROUTINE INTGRL and by SUBROUTINE 

F123. 

B. It does not call or reference any other subprogram. 
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SUBROUTINE WRITEM(IX, Z, T, Q, R, S, DA, DB, SL.0PE, N) 

1. Pur\ obc 

Each time SUBROUTINE WRITEM is called, a single line may be 

printed in the corridor integral table. 

2. Input 

The source of all input quantities is SUBROUTINE INTGRL 

•»indicates integer quantity 

Description 

cumulative value of the integral 

altitude at which delta enters or leaves corridor 

test parameter for the write statement to be used 

control code; if N equals zero, print out is deleted 

lower corridor value at altitude Z 

value of delta at altitude Z 

upper corridor value at altitude Z 

slope of delta on latest line segment 

time at altitude Z 

altitude 

3. Output 
mmmimmmmmm 

Only printed output is produced as described in Section 4. 

Name 

DA 

DB 

DC* 

N* 

Q 

R 

q m 

T 

Z 



t 

írli .... . . ......... ..... 

4. Numerical Methods 

... iiii'l im PiH! MHI'INi IIMI llillliniÜlNlP! 'il II llllüil 1111(14 .. 

First N is tested. If N equals zero, no printing is done and 

control returns to 1NTGRL. Otherwise, IX is divided by ten so that it 

can be used as the index of a computed go to statement. 

Control is then transferred to 10, 20, 30, 40, 50, or 60 when 

IX is 1, 2, 3, 4, 5, or 6 respectively. At each of the six write 

statements at 10, 20, 30, 40, 50, and 60, the first six columns of the 

integral table are filled. These contain the values of altitude, time, 

lower corridor, delta, upper corridor and integral value. At 20, 

the leave corridor column is also filled, At 30, the enter corridor 

column is filled. At 40, the slope column is filled. At 50, both the 

leave corridor and slope columns are filled. At 60, both the enter 

corridor and slope columns are filled. After the line has been printed, 

control returns to INTGRL. 

5. Other Information 

A. SUBROUTINE WRITEM is called by SUBROUTINE INTGRL only. 

B. SUBROUTINE WRITEM calls no other subprograms. 

i 
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SUBROUTINE SAVEDV(K, DVAR, 0CCUR) 

1. Purpose 

SAVEDV stores the values ox 0CCUR( 133-145), 0CCUR(205-209) 

and 0CCUR{222) in DVAR(1-19) respectively and later restores these 

values to the OCCUR array, 

2. Input 

^indicates integer quantity 

Source of Input 

Fl 23 

F123 

Fl 23 

Name 

DVAR, 50 

K * 

OCCUR, 4000 

3. Output 

Name 

DVAR, 50 

OCCUR, 4000 

4, Numerical Procedures 

Descripdon 

array to save selected OCCUR values 

test parameter 

common array 

Description 

See Input 

See Input 

If the input test parameter K is one, statement 100 is executed. If 

K is two, statement 200 is executed. 

A 100 the values of 0CCUR(133-145), 0CCUR(2O5-2O9) and 0CCUR(222) 

are saved as DVAR(1-19) respectively and control returns to F123. 

...... I»« 
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At statement 200 the values stored in the DVAR array at 

statement iOO are restored to the appropriate locations in the OCCUR 

array and control returns to F123. 

5. Other Information 

A. SAVEDV is called by F123 only. 

B. SAVEDV does not call or reference any other subprograms. 
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Miscellaneous Printout Operations 
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SUBROUTINE HEADER}K) 

I. Purpose 

Hr-ADER prints the type of vehicle whose trajectory is being 

procès sed along with the values of nineteen design parameters, the 

value of NGE0M, an input option,and the value of LP an error test 

parameter . 

2, Input 

Name Source Common Block Description 

K 

N0CCUR, 30 

0CCUR, 4000 

FI 23 

RE ADIT N0CCUR 

OCCUR 

test parameter 

input options 

common array 

3, Output 

SUBROUTINE HEADER produces printed output only. 

4. Numerical Procedure 

Immediately upon entering HEADER, K is tested. The statements 

10, 20 and 30 are executed next when K is 1, 2, and 3 respectively. 

At 10 the heading "BASIC DECOY TRAJECTORY" is printed and 

control is transferred to 40» 

At 20 the heading "COMPARISON DECOY CHARACTERISTICS" 

is printed and control is transferred to 40. 
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At: 30 the heading "REFERENCE REENTRY VEHICLE CHARACTER¬ 

ISTICS" is printed and statement 40 follows. 

At 40 the values of nineteen design parameters, the option NGE0M 

and the test parameter LP are printed with appropriate headings. Then 

control returns to F123. 

• Other Information 

A, HEADER is called by F123 only. 

B. HEADER does not: call or reference any subprograms. 



" 1 
i 

t 

SUBROUTINE TIMERS 

1. Purpose 

SUBROUTINE TIMERS is a dummy subroutine, 

2. Input 

None 

3. Output ¥ 

None 

4. Numerical Procedure 

The original TIMERS has the facility to print the time elapsing 

between the execution of any two specified statements in a subroutine. 

It has been replaced by the dummy because this print out is not desired 

at present. 

5. Other Information 

A. SUBROUTINE TIMERS is called by F123 only. 

B. SUBROUTINE TIMES does not call or reference any other 

subprogram. 

* 
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Effectives S s Operations 

The implementation of the decoy effectiveness model 

technology is contained in SUBROUTINE EFFECT. 



SUBROUTINE EFFECT 

t 

* 

i 

1. Fumóse 

SUBROUTINE EFFECT calculates quantity FD which, is the 

probability that a decoy will be discriminated , SUBROUTINE EFFECT 

receives from input a quantity PFD (the probability of false dismissal 

of a reentry vehicle and calculates a quantity SIGMA. Next T is 

found such that 

PFD dx 

This is done by a Newton-Raphson iteration scheme. Finally PD is 

calculated as 

T + SIGMA 

to 

2 
X 

2 
dx 

* 
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2. Input 

Common 
Name Source Block Preset Description 

I0P.9O SE2490, ZREADX 

HDIF INTGRL 

PFD SR2490, ZREADX 

I OCCUR (1-90) 1 

PCCUR ( 11758) 0 

PCCUR (11757} 0 

SRS, 9 SR2490, ZREADX PCCUR(11598~ 0 
11606) 

option parameter 

total length of corridor 

probability of false 
dismissal 

number of smooth radar 
s ample s 

3. Output 

I 

Name Common Block Description 

PD OCCUR (3962' probability of discrimination 

SIGMA OCCUR (3965) The sum of nine weighted squares 
divided by HDIF. SIGMA equal® the 
square root of the quotient 



4, Numerical Procedure 

The D0 loop ending at 11 accumulates the sum of nine weighted 

squares. Then, the two statements following 11 divide this sum by HDIF 

and set SIGMA, equal to the square root of the quotient, T0LD is set 

equal to -2 as the initial guess for T. Y is the corresponding value of the 

integral at this value of T. K is an iteration counter. The IBM! function 

subprogram 

determines the error function used in the integration. If we substitute 

xffp for X then the desired integral can be expressed as 

T 
INT ~ ~ • (I + DERF ( "i* ¿ >/ ¿ 

The iteration starts at statement 10 where K is increased by 1. 

If K reaches 20 the program goes to99 where PD is set equal to one, an 

error message ie written and control returns to FEV. 

If convergence ie reached, the program goes to 99 where the value 

of the integral of (T + SIGMA) is calculated and control returns to FEV. 

If K is less than 20 and convergence has not been achieved, T0LD 

and Y are reset and the program goes to 10 to increase K and try again. 

5. Other Information 

A. SUBROUTINE EFFECT is called by SUBROUTINE FEV. 

B. SUBROUTINE EFFECT calls the IBM routines DABS and DERF. 



6-° CLASSIC FUNCTIONS FOR TESTING OPTIMIZATION 

TECHNIQUES 

f 



Classic Functions « 

The following section contains the description of SUB¬ 

ROUTINE CLASSC, which contains classic functions to 

be used in testing the optimization procedures. 

â 
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SUBROUTINE CLASSC 'F321) 

1, ^Purpose 

SUBROUTINE CLASSC contains classic functions which are designed 

to provide difficult tests of how well a minimization routine works. 

2* 

♦indicates integer quantity 

Common 
Name Location 

A, 514 0CCUR(3ul - 814) 

KjP N0CCUR{3)* 

X, 4000 0CCUR (1-4000) 

3, Output 

LP 0CCUR(4OOO) ♦ 

X, 4000 0CCUR(1 -4000) 

Source of 
Input Description 
..... ..——........ 

READIT curve fit coefficients which 
are read in 

READIT code which determines the 
function to be minimized; 
input as M0PT 

FEV the OCCUR locations defined 
in FEV 

error control code 

the output .0CCUR locations 
correspond to the function 
value 



4. Numerical Procedure 

SUBROUTINE CLASSC begins by testing the control code I0P. If 

I0P equals 3, 4, or 5 control passes to statements 300,401, or 501 respectively, 

If I0P has none of these values it evaluates the equation 

2 2 
F = 100. (Xz - Xp + (1. - Xj) + Aj 

then sets X.A_ equal to F. If the absolute value of I0P is 1, control then 
100 

passes to statement 999. If not, the following equations are evaluated before 

control passes to 999. 

B = An + (X1 -A?)| A¡0 + (Xj - A?) [a9+ (Xj - A?) Agjj. 

G = a16 Mxi-Ai2)^ Au + (xi - ai2)[ Ai4+{Xi“Ai2) A13)^ 

X10l = A2(X2-B) 

102 S^X2 C) 

Statement 300 begins the calculations for another function with the 

zeroing of the quantities FA, FB, FC, and FD. The quantities FA, FA2, 

FA3, and F A4 are then evaluated from the equations below and their values 

assigned respectively to x2qq» x20j» x2o2’ and X203* 

FA = Xj + X^ + 2.X* + - 5.X1 - 5.X2 - 21. X3 + 7. X4 + An 

FA2 » 8. + X. -X.+X. - X. - X.2 - X2 - X_2 - X* 
43214 32 X 



F A3 = 10. + X + X, - 2. xf - X,2 - 2. X.2 - X f 
4 1 4 3 ¿ i 

F A4 * 5. + X, + X, - 2. X, - 2. X2 - X2-X_2 
4 ¿ 1 i c 3 

Control then passes to statement 999, 

Statement 401 evaluates using the equation below the fourth function 

whose value is then assigned to X before control passes to 999, 

F « 4. X:| + X2 + A25 (1, fXl + 1/X2) + A26 

to X 
400 

The fifth function is evaluated by statement 501 and its value assigned 

before statement 999 is reached. 

F* Aixi 
+ A_X. + 

¿ |i m 
1C _ 

3 2 
+ A. X, + A„ X- + A,. 

4 1 5 2 6 

Statement 999 sets the dummy variable F321 to zero, then LP is 

set equal to 1 before the return to FEV is executed, 

5. Other Information 

A. SUBROUTINE CLASSC is called by SUBROUTINE FEV. 

B. SUBROUTINE CLASSC calls on the IBM supplied routines 

IABS and FDXPI (exponentiation). 
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SUBROUTINE AVPLT (IZ, XQ, X, Y, Z, KY, IC) 

^ Purpose 

AVPLT can produce any of four kinds of plots, depending on the 

value of KY. If KY = 1, influence coefficient plots will be prepared at 

a specified number of altitudes, NPA. NPA may be a maximum of 160. 

Three points are plotted on each graph. These points are not connected 

by straight lines. If KY = 2, one corridor plot is produced. Three 

curves are plotted on the same graph. The points of each curve are 

connected by straight lines. If KY = 3, one plot of Y vs. X is produced. 

The points are connected by straight lines. If KY = 4, one plot of log^ 

Y vs. X will be produced. The points are connected by straight lines. 

If KY = 5, the plot file will be closed and the computer run will be 

terminated. 



2, Input 

♦indicates integer quantity 

Name Source of Input Common Block Preset 

HÓLD, 150 

IC ♦ 

II ♦ 

IMPLÖT ♦ 

I0P, 90 « 

IZ, 19 ♦ 

JJ ♦ 

KX * 

KY ♦ 

LPL0T * 

NC0N K 

NDEC0Y ♦ 

NPA + 

NPV, 160 * 

SAVE, 4320 

T, 200 

X 

XQ.40 

Y 

ZPL0T, 160 
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F123 

Calling Program 

F123 

SR 2490 

SR2490 or ZREADX 

Calling Program 

F123 

F123 

Calling Program 

VIXEN 

F123 

SR 2490 or ZREADX 

SR2490 or ZREADX 

SR2490 or ZREADX 

F123 

F123 

Calling Program 

Calling Program 

Calling Program 

Calling Program 

VIXEN 

PCCUR (7101-7250) 

I,OCCUR (308) 

IOC CUR (309) 

IOC CUR (1-90) 

IOC CUR (310) 

IOC CUR (313) 

IOCCUR (302) 

I OCCUR (312) 

IOCCUR (305) 

IOCCUR (307) 

IOCCUR (141-300) 

PCCUR (7251-1 1570) 

PCCUR (5561-5760) 

PCCUR (161-320) 

0 

1 

0 

0 



Preset Value Description 
,ock 

J-7250) 

) 

I 
0) 

0 

0 

1 

I 

) 

I 

I 

.300) 

1 

1 

1 

11570) 0 

5760) 0 

320) 0 

design variable being perturbed 

If KY = 3 or 4» test parameter for log plots. 
If KY = 1 or 2, contains the vertical axis title. 

Second subscript in H0LD matrix 

Test parameter for opening plot file 

Option parameter 

Array containing plot title information 

First subscript of the variable SAVE 

Number of points for each curve on corridor plot 

Test parameter for kind of plot 

Number of altitudes at which information is output 
from VIXEN. 

Location in OCCUR array of design parameter 
being perturbed. 

Test parameter for corridor plot title 

The number of altitudes at which influence 
coefficient plots are produced. 

Array containing indices of altitudes at which 
influence coeffic ents flows will be produced. 

Dependent variable for influence coefficient plots. 

Expanded array of altitudes 

Dependent variable for all plots except influence 
coefficient plots 

Array containing horizontal axis 

Either second dependent variable for corridor plots or 
dependent variable for third or fourth type of plots 

Third dependent variable for corridor plots 

Array of altitudes at which VIXEN outputs information 



BLANK PAGE 
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3, Output 

Name Common Block Preset Value Description 

IMPLOT«' IOCCUR (309) 0 Test parameter for opening 
plot file 

4, Numerical Methods 

Immediately upon entering AVPLT, the parameter IMPLOT is 

tested. If IMPLOT = 0, IDFRMV is called to open the plot file. IMPLOT 

is then changed to 1 and statement 10 is executed. If IMPLOT = 1, 

statement 10 is executed next. 

At statement 10, KY is tested. If KY = I or 2, statement 20 is 

executed. If KY = 3 or 4, control passes to statement 110. If KY = 5, 

control passes to statement 230 where the plot file will be closed and 

the computer run terminated. After statement 20, the vertical .axis 

plot title is defined. 

Next, in the D(0 loop ending at statement 33, the program starts 

to compare each element of the IZ array with NCON. 'if any IZ = NCON, 

statement 40 is executed next, the required subscript of IZ having been 

saved as JP., If none of the IZ's = NCON, JP is set to «ero, and state¬ 

ment 45 is executed. 

At statement 40, JS and Jr are defined. These specify which 

two elements of the XQ. array will be used for the horizontal axis title 

of an influence coefficient plot or of a corridor plot if a design variable 

is being perturbed. Statement 45 is executed next. 
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At statement 45, KY is tested. It KY = 2, statement 70 is 

executed next. If KY = 1, the three statements following statement 

45 define the W array of independent variables wh'. a then remain constant 

for each of the NPA influence coefficient plots to be set up in the D0 

loop ending at statement 66, The We are the three values of the design 

variable being perturbed, W( 1 ) is the smaller of the two values for the 

comparison decoys. W{3) is the largest of these two values. W{2) is 

the value for the basic decoy. The H0LD array values are set in FI23 

in the D0 loop ending at statement 111, The values in the SAVE array 

were computed in F123 in the D0 loop ending at statement: 33 and then 

saved in F123 in the D0 loop ending at statement 333. The J defined at 

the beginning of the D0 loop ending at statement 66 is the index of the 

altitude at which the values put into the R array were saved. JJ specifies 

which of the 9 possible arrays of differences is to be used. The statements 

following the definition of R{3) define the plot titles. Then IOP(76) is tested. 

Consequently, if 10P(76) * 1 , the program jumps to .statement 60 

whesre the AVCO plot routine EZPL0T is called to set up a plot and then 

statement 66 is executed, IF I0P( 76) “ 0, XL, XU, YL, and YU which 

give necessary scaling information for the Aerospace plotter are calculated. 

PLT is then called three times to produce a plot and statement 66 is executed 

next. The statement after 66 returns control to INTGRL. The sequence 

of statements beginning at 70 and ending just before 110 produce one corridor 

plot. Three curves are plotted on the same graph, X vs. T, Y vs.. T, and 

Z vs. T. X is the expanded array of lower corridor values. Z is the 

expanded array of upper corridor values. Y is the expanded array of deltas. 

These deltas are calculated in F123 in the DO loop ending at statement 33 

and expanded in INTGRL. T is the expanded array of altitudes calculated 

in F123 in the D0 loop ending at statement 50. XL and XU are respectively 

the smallest and largest values in the T array. YL is the smallest element 



in the X, Y and Z arrays and YU is the largest element in these three 

arrays. These values are needed by the plotter for scaling purposes. 

The plot titles are defined next, then at statement 95, I0P(7£>) is tested. 

If it is zero, XL, XU, YL, and YU are changed as required for the 

Aerospace plotter. The 3 calls to PLT are then executed and control 

is returned to 1NTGRL, If IOP(76) = 1, statement 100 iB executed 

next, then control return to INTGRL. 

The sequence of statements beginning at 110 and ending just 

before 230 can produce any of 28 possible plots depending upon the 

meaning of X, Y, KY and IC(1). 

If N = 1, a plot oí Y vs. X will be produced. If N = 2, a plot of 

log to the base 10 of Y vs. X will be produced. At statement 110, N 

is set = 1, then if IC(D = 0 and KY = 4, N is changed to 2. The D0 

loop ending at 111 then tests to determine if all of the Y's are equal. 

If all the Y's are found to be equal, no plot is produced and control 

returns to VIXEN. If they are not all equal, statement 120 is executed 

next. The values of Y are then put into the W array in case it proves 

necessary to take logs. This will be necessary if the Aerospace plotter 

is called to produce a log-linear plot. The log if each W is taken in the 

D0 loop ending at 122 if necessary. Statement 125 and the subsequent 

write statement put the plot title into the B1 array. Then if IOP (76) - 1, 

statement 130 is executed calling EZPLOT. Control then returns to 

VIXEN. If IOP(76) = 0, XL, XU, YL, and YU are calculated, and the 

Aerospace plotter PLT is called to produce a plot. Control then returns 

to VIXEN. 

The statements beginning at 230 close the appropriate plot file and 

terminate the computer run. 



5. Other Information. 

A. SUBROUTINE AVPLOT is called by either SUBROU uNE INTGRL 

or SUBROUTINE VIXEN. 

B. SUBROUTINE AVPLT calla the SUBROUTINE MAXMIN. 

C. SUBROUTINE AVPLT calls the Aerospace routine PLT and 

the following A VC O library subroutines: 

1. SUBROU TINE IDFRMV 

2. SUBROUTINE EZPL0T 

3. SUBROUTINE FRAMEV 

4. SUBROUTINE ENDJ0B 

5. SUBROUTINE PLTND 

D. SUBROUTINE AVPLT calls the following IBM functions: 

1. DMIN1 

2. DMAX1 

3. DL0G1O 

E. Statements of the form WRITE(9, XXXX), where XXXX is a 

format number, place information concerning plot titles on tape 9. This 

information is read back by statements of the form READ(9, YYYY), where 

YYYY is a format number. 
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SUBROUTINE MAXMIN( N TAB LE, NDIMEN, X, XMIN, XMAX) 

1. Purpose 

MAX MIN finds the largest value and the smallest value in the X 

array containing N'T AB LE numbers. The smallest value is placed in 

location XMIN and the largest is placed in location XMAX. 

2. Input 

Name 

NDIMEN 

NTABLE 

X. XDIMEN 

Source 

AVPLT 

AVPLT 

AVPLT 

Description 

adjustable dimension for X array 

number of elements in X array 

array of numbers to be searched 

3. Output 

Name 

XMIN 

XMAX 

Description 

smallest number in the X array 

largest number in the X array 

4. Numerical Procedure 

Both XMIN and XMAX are set equal to X^. Then X^ .., 

are compared with XMIN. If any of these numbers is smaller than 

XMIN, then XMIN is set equal to that X 

are being successively compared with XMAX. If any X is greater than 

XMAX, then XMAX is set equal to this X. 

Parallel to this X^, X^, ... 
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5, Other Information 

A, SUBROUTINE: MAXMIN is called by AV PL T 

B, SUBROUTINE: MAXMIN calla ao other subroutines or functions. 
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SUBROUTINE PL T 

1, Purpose 

SUBROUTINE PLT is a dummy subroutine included so that the calls 

to the AEROSPACE plotter can he simulated. At AEROSPACE, this should 

be removed before the deck is compiled or it will replace the AEROSPACE 

plotter. 

2. Input 

None 

3, Output 

None 

4. Numerical Procedure 

When PLT is entered, control is returned immediately to AV'PLT, 

5. 'Other Information 

A. SUBROUTINE PLT is called by AVPLT only. 

B. SUBROUTINE PLT does not call or reference any other subprogram. 
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8, 1 Arc Cosine Function AC0S UCtfeR» ACCÜSD) 



PRO« HAM Eft 
H. toBo It 

«KMuMi'rii»« I rawarch «ml adivancad ilcx-lopm«»! dltliiiiim 

PRO GII AM, He'S HANDBOOK 
MACHINE 

IBM 360/75 
OAT* 

19 June 1967 

Ml re-UP HUMO EH 

F4-0gg 
RACE I l 
ï»CO I 

acas,.AcasR,.Acasi). 

IDENTIFICATION: Arc Cosine Function 

USAGE : 

X » AC0SCW) 
X » AC0SR1W) 
X » AC0SDCW) 

X returned in radians 
X returned in radians 
X returned in degrees 

In all the above cases» U must be between -1,0 and +1,0, Also, W must 
be given in REAL*8 and X Is returned In REAL*8. 

EXPLANATION : (Method) 

J I-P or 
sin«?1 

*W or 
-COSÔ" 

W or 
cos ¢9-1 

The arc cosine is computed from the arc tangent i.e. 

arccos (W) * arctan | 

Since fl-W* Is always positive (because the Fortran square 
root function always returns positive numbers) and W can be positive or negative, 
the angle returned will be between 0 and TT (as shown in the graph). 

T 

NOTEi Thia routine was compiled under 0PT * 2, 

"AW 



8, 2 Arc Sine Function - ASIN (ASINR, ASIND) 



jInmi I 
PROGRAMirS HANDBOOK 

wmtE.U,NU««« fq_oZd 

e*ot i or i 
MOQ«»iMES 
....M. DeBojt_ 

MACHINE 

IBM 360/75 
DATE 

26 June 1967 
BCD NAME 

ASIN(W).ASINRCW).ASIND(W) 

IDENTIFICATION: Arc Sine Function 

USAGE: 

■ ASIN CM) 
* ASINRCW) 
» ASIND(W) 

X returned in radians 
X returned In radians 
X returned in degrees 

In all the above cases W must be between 
REAL*0 and X is returned at REM,*8, 

EXPLANATION: (Method) 

•1,0 and +1.0. Also W must be given as 

The arcsine is computed from the arc tangent, i.e. 
y 

- ARCSIN(W) * ARCTAN (||...y ) 

Since Jl -is always positive (because the Fortran square root function always 
returns positive numbers) and'W can be positive or negative, the angle returned will 
be either in the first or fourth quadrant (as shown in the graph). The angles in 
the fourth quadrant are returned in their positive form because if the angles are 
negative, they are added to 2TÍ . For example for the angle -17/6 the answer is 
returned as ¿TT* 

6 

NOTE: This routine was compiled under (BPT * 2. 

i4 
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8. 3 Arc Tangent Function ~ ATANQ (ATAMQR, ATANÜD) 



'M'O'ÖW AWIE*I 

JL.,,itelßUL 

rMMNà «•* *l*»#o#á i*»é§p»»»l iHvUi#« 

PROGRAMEIS HANDBOOK 
NACH «Ne 

..JLM.lbQ/75 
DA T II 

26 June 1967 

WDI IE UF WUMBi fl hv-o.i k 
PAO F I 
»cd kami: ATAIIQI'! V u i 
ATANfKY.X) LfVT'At'iljl'i.( 

1PEWTIFICA1I0M: Arc Tangent Function 

USAGE : 
I 

à * ATANQ(Y,X) A is returned in radians 
A ■ ATaNQR(Y,X) A la returned in radians 
A ■ ATANQD(Y,X) A iß returned In degrees 

X and Y must both be REAL*8 and the answer A is also returned as a REAL,*8 
If X and Y are both equal to zero, the program will uratinate and an error will he 
given (1HC2651). 

.EXPLANATION ; ' 

The arc tangent is computed, by using the Fortran supplied routine DATAN £, i ,e .. .’ t 
finds the angle whose tangent, is Y/X (arguments as above). The only ( ■ ffcremv 
between these routines (DATAN2 and. ATANQ) is that ATANQ always returns'; the .angle 
In its positive form from 0 to 2 IT . It cheiks to see If an angle ab oagativ« and 
if it is added to 2‘Tf . 

NOTE: This routine was compiled under ®PT « 2, 

I 

! 

HA. ï «jr • # 

' “ “ ROT ' ” ... 



1!' ' « Il i IM« il I.h di W|llilllfl«lill#ll|êlM#IIHiil^Hl*iiliil.iii«ii-i 

S» 4 .FIXIBC(AM (MIBCjt)M) has been dummied out of the program,. 

Originally this routine was a modification of the IBM system 

routine IB COM. 





Variable Field Input Subroutines ~ LAOOOOQO (WHERE, SETUP, 

RE AD IN, HEDING) 

8, 6 
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W«ITe-UP NUMBEn 

F4-ÛQS 
PROGRAMER’S HANDBOOK PAGE 1 OF 10 

p WOO RAMER M AC M1N IE! 0 A T E 

.-Jii-j&feMMífi...«..V.43O .... 03/360 8 September 1966 
BCD NAME 1) WHEP”. 0) SETUP 

3) reabin.T) feplx. 

Language: ¢3/360 Fortran 
IV and BÁL 

mriiFicmoM: 

Title: Variable Field Input Subroutines 

HTRFOSE: 

To perform the same Input operations on OS/360 as BCDC0N/SYMBLS* does 
on the 709^ These routines are also mort! flexible in the inputting 
of subscripted variables. 

Calling Sequence ; 

CALL WHERE (TABUE) 

CALL SETUP (8HNAME , L, XY, Hl, N2,....) 

CALL READIN (INC0L1) 

CALL EBBING (NTAPI) 

Complete description, of procedures for proper use of these subroutines : 

A. WHERE: This routine 1« called to inform the routines of the 
location of a table which will be generated by SETUP and used 
by READIN. The size of the table must be set by the programmer 
such that the number of words In the 'table must be greater than 
or equal to the number of input variables times seven. The best 
way to do this la to use the explicit type statement: 

RIAL* k TABUE (MD), 

where 3© 4 7 times the number of input variables. WHERE must be 
called before .any of the other routines are, and should never 
be called more than one#. 

B. SETUP: Äie routine is similar to BCDC0I in that It generates a 
table of 8 character EBCDIC names versus associated core addresses. 
Variable length information must be Included in the argument 
list and subscript information is Included, as arguments rather 
than In a hollerith field, as 1« the cas« with BCDC0N. It Is 

* Referencej Writeup Itt«81 of the Programmer'» Handbook. 

«'Vir1 
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( jêwmmï 
.it1 n*Mr«l *«'i 
PROORAMER’S HANDBOOK 

MUHSI.N 

»*»« 2 cp 1G 
MOIJKAMtn 

L. Atkinson, Hk30 
MACHIN! 1 

0EÍ/36O 
Bâti 

8 Sentember 1966 
scoŒî setup 

¢0/360 Fortmn 
If «ad Ml 

called one« for »ach varlaM« as follw»: 

Ä» flrat argument ia the «xteitul am* of the imwlaMe and mat 
have at least eight 'character»; hw«v»r, only the first eight 
characters' will 'be uaad as the table entry, no any npibola greater 
than.: eight character# having their first eight the Mme will, 
generate the same symbol in the table «d only the firet one 
encountered, will be effective. If the Mine ba» lesa than eight 
characters, it must be left adjusted and the eight character field 
filled vlth blanks. 

The second argument, L, is the length of the variable, in bytes; i.e, 

1 for L0OICAL*!, 

2 for imiOIB#2, 

k for LOGICAL*h, IMTE(1SH*4, REAL*t, 

0 for MML*0. ■ 

The third argumant is the Internal variable name (i.e., the core 
location, with which the external name ia tO' be aseociated)* This 
can be subscripted to associate the symbol with core locations 
other than the baglnnlng of an army. 

are emitted 
the right most 

The rema.in.lng arguments are the subscripts, 
if the variable Is not' dimensioned), ixoept 
subscript, 'these must mtch.th* dlMnsloAs of 
exactly. The value for the right most shbicrlpt need not 
correct, but a value must be given in the argument list, 
maximum number of subscripta Is sevan; If mors are given, only 
the first ssven will bs used. Tbs array length ia also samt» 
what restricted: e.g., if a variable has n subscripts than the 
product of tbs left-most (n-l) of than must be less +-Wi or 
t«pal to 32767. lor example, a slngly-sutoaerlptad' vartaMe may 
bava dimension 5OOOO (say) but a doubly-eubscriptsd variable 
may not have its first subscript greater than 32767, although 
its »econd subscript may be as .large as daslrad*. 

This routine, umiiks BCDC0N ind H0UtAM, does Ai.iitim,giiiaii. between 
single-valued variables sad one-dlaansionsTarxeys. This am bs 
Mtn ty tin 

CAJX, 

, «. ». 10) 
. ». « 

81 

Oivant 



J cJümÎwm 1 r.M.fcli aa4 adv.iiccd dev.lopm.at dMiioii 

PROGRAMEIS HANDBOOK 

WRITE-UP NUMBER 

PMS 3 OF IQ 

VROOXAUCR 

L. Atkinson, Rb30 
MACHINE 

... J23Z360 .. „ 

DATE 

8 September 3,966 
neo ramie q) WHERE, 2) SETUP 

3) KEAD.ÍM,.k) JEÜIG... 

language: 03/360 Fortran 
IV and BAL 

and tie data card: X 5.0 3.0 Y 8.0 6.0, the equivalent Fortiran 
itatementB are: 

x(D = 5*0 

,1(2/= 3*0 

Y * 8.0 

Y * 6.0 

©lerefore "the 8.0 win Toe overwritten, Instead, of the 6.0 going into 
the next double-word location above Y. Incidentally, if I were sub¬ 
scripted on a lata card, READH would terminate execution with an 
error message since Y is not supposed to be subscripted. 

SHOP may be called anywhere in a program (even in other sub¬ 
routines) as long as it is called after WHERE has been called 
and before READH is called. However SETUP must not be called 
more than once for any one 'variable since the calling instructions 
are not overwritten as BCDC0N does. 

Tb« only ®iTor is if WHERE is not called before SETUP, in which 
ease SETUP is never executed, and when READH is called, 
execution will be terminated with an error message. 

C. READHt This routine reads In the Input data (from Fortran Data 
Set Reference No. 5» so the "data" card is //00.FT05F001 DD *), 
lists the cards on the output tape (FTO6POOI), obtains the location 
where the data is to be stored by finding the symbol punched on 
the card In the SETUP-generated table, converts the data as pre¬ 
scribed, and then stores it into the core location obtained above. 
This process is continued until a 1-9 punch in column one is 
encountered, at which point this number is stored in INC0L1, the 
rest of the card is processed, and control la returned to the 
calling program. 

NOTE: A aero punch in column one will set HC0L1 equal to zero 
but will not terminate a case. If the routine encounters an E 
(part of IÜD“0F-J0B) in column one, execution is terminated 
Immediately by calling EXIT. 

Either set of characters (i.e., either the 029 or 026 keypunch) 
or a combination of both may be used on data cards. However In 
alphanumeric fields, if EBCDIC characters (such as parentheses, 
«qo»Iii7«5õstr5pEêy are' desired, the 029 keypunch should he 
used. 
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»»ROO HAMER 

L. Atkinson. R4;30 

«flmtMmftfN»»« r«i««r«b «ndl ilf«-®«» 41vl«|«w 

PROGRAMirS HANDBOOK 
MACHINf 

08/360. 
"ÍDATt1 

6 Soptombor 3,966 

»RITi-MI» MUMSiR 

PA«« OP 
• CD MAM* 

„11 

jjat.... 
ISÂW 

Müllii 
Languafii 0S/36O Fortran 

IV and BAL 

The breaking character need to ««parate It«»» (field*) on the card» 
is a blank. Therefore the way in which data is presented to the 
subroutine 1» ciwipletely 'variable a» it appear« la column» 2-72, 
with the exception that a symbol or a piece, of data nay not be 
continued froa one card to another. The Item.« on a card, »ay be 
divided into two categories, symbol», and data fields. 

1. Symbol». The*« define core locations and are of two types, 
name symbol and. subscript flail. 

a) The name symbol is a set of characters, the first eight of 
which are used to look up the entry in the table generated 
by SETUP. The name must begin, with, an alphabetic char¬ 
acter (or $) -and la terminated by a blank or left paren¬ 
thesis. From, the table entry the base core location, the 
'variable length, and the dimension information 1» obtained. 
Execution is terminated with an error message if a symbol 
is not found in, the table. 

b) The subscript field, enclosed in parentheses, modifies the 
core location defined by the last name symbol and seta the 
addressing Increment for suceeaelirt storing of data. 
Multiple subscripts In the field are separated by comas, 
and as with 7094/SÏMBLS, blank,« loay ajpfjjMMur* aaywbajp® wlbblii 
the parentheses. Bata may 'be stored aeqpntlSLLly (l.e., 
varying the first, or left most, subscript) or by varying 
any one of the other subscripts. If the subscript* arc 
not given, the data will be stored sequentially (note this 
is different from 709VSÏMBLS). If any msSber of sub¬ 
script« (lees than or equal to 'the number of subscripts 
as dimensioned) is given, the data will be stored by 
varying the right-most subscript (the same as 709^/SÏMBLS ). 
However, storing on say one of the subscripts may be 
forced by putting the subscript number Immediately after 
the right hand parenthesis of the •Ubacrliit1 lieid* 

Examples : DIMEÍ8I0I X(U,6,3) 

1) X 5.0 6.0 8.0 

X(l) 5.0 6.0 8.0 

X(l, 1, 1)1 5.0 6.0 8.0^ 

X(l, 1, 1) * 5.0 

X(2, 1, 1) - 6.0 

are all equivalent to 

•Awr 
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f«:0»WAM*a 

L, Atkiaaon, Bh30 
HACHtNB 

08/360 
DATK 

8 September 1966 
¡Äguag«: 08/360 Fortran 

IV and BAL 

k 
#1«. 

«i 

3.0 “3 

,o a.oj 
»re equivalent to 

X(3, 1, D - 8.0 

il) 1:(1, l) 3.0 6.0 S. 

1(1, i, l)a 5.0 6. 

1(1, i, l) - 5.0 

X(l, 2, 1) * 6.0 

X(l, 3, l) * 8.0 

lii) X(l, 1, l) 3.0 6.0 8.0"“l 

I(1; 1, 1)3 5-0 6,0 40 
or even 1(1)3 5»0 6.0 8.0 ^ 

1(1, 1, 1) » 5,0 

1(1, 1, 2) » 6,0 

X(l, 1, 3) ® 0-0 

tSkis really comb in. bandy vben one vante to etore by varying tbe 
••QOtti eubeoript (my) i starting at him! point .in the mi,idle of the 
array* Jtawipl»* to •tart at l|3i 2* 2:}, In 709t/&XMBL8 one would 
haw to write X(27,2) «ince 27«4i:6xl+3 
and imat be eoamited ttm the dlaenelme. Wow one only need* to 
write X{3, 2, 2)2 . 

A* in 70S^/mil®ia there 1« a provlalicn for uelng Mbacrlpta to define 
area* to be «et to' a value defined by a piec* of data which followe. 
l»nmle i 

X(3, 2 • 'll, 2) 5*0' i* equivalent to 

x(3, 2, 2) - 5.0 

x(3, 3» 2) » 5.0 

X(3# *», 2) - 5.0 

K2 (where Kl < K2). 
ÄaoTlf another dato field appear* »•**, it will be *t«red at the 
location oorre'OpoMlixk«! to .12 •#> 1, with, the other nubecript* the 

Any 0¾ of the imb*orlpt* nay be of the font K1 
¢7¾ 
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Exraple: If "6.(." foil»» ”5.O'" ia tba previous exsople, It irlll l)e 
stored In X.{3# 5» 2). 

IK1 the number of subscripts on a dots cart! exceeds the number given 
In the argument list of SEMI* for that variable, exécution is 
terminated with an. error «essage, 

2. Data Fields. These can be dlrlded into nix items! 

a) Integers are defined by lack of a decimal point, 8, ID, or an 
imbedded plus or minus sl«n* Buey can be positive or négative, 
SSrr plus is ensamed If there is no sip, in, front. Por a 
length 4 variable the value must not exceed 2147403647 (231 „ 1) 
and If the value exceed* 132767 for an MS(IIH*2(I the value 
stored will be modulo 32766. Also one must be careful when 
reading an integer Into ». length 6 variable »inet the »#etxwi 
word of the double wort will not be seroed. 

b) Floating point number* are defined by a decimal point in the 
field. However the declasllpolnt may be omitted if an I or 
D, or Imbedded plu» or minus or both appear1» .In the field, a* 

XXEYY, XX+TY, XXI-YY. 

In this case the decimal point is assumed to be1 Just to the 
left of the expomstt field. 

The maximum field length to the left of the daelmml point Is 
nine digits. Of the total number of digit* in the field, only 
the first sixteen are converted. Any digits after tbea# are 
ignored until an exponent field (E, D, v, 0» -) or a field 
terminator (blank or parenthesis) 1* aneouatersd. An I, D,+ , 
or - define» the exponent field, and of course the exponent 
must be integral. Mot* that I and D are Interchangeable since 
all conversion Is done in double precision ('Only tho store 
depends on the length of the variable). In genarrt, the per¬ 
missible foxms are 

*y YYTvwYwrmirMW da * dymwffcHdkid»w!^^ <» * 

«wrvrrrmMmMitrí 

♦ v, vrinryvvvvvrinrinfttv 

Í X.XXXXXXXXXXXXXXX, where there osa toe on* or more X’s, there 
may be either one or two Y«s, the decimal point may appear any¬ 
where to the Ija of the tenth X (measured from the left), 
and if no alp, appears, it la assumed to be positive. 
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IV and PAL 

I 
c) HtXMttelanl numbere are Input in a manner analogoua to the way 

■octal numbers are input by way of 709^/SIMLS. A -1 (or X) in 
column, am of a card signifie» to BEADXN that the card conta iris 
only hexadecliaal tata sad nothing eine. The data may be read 
Into length 4 or length 8 variable a only. A maximum of 8 digito 
maybe read into length k variable», and a maximum of 16 digits 
my be read into length 8 variables. If more than this maxi¬ 
mum is given (hefore a blank), the first 8 (or 16) will be stored 
correctly, and the digit» left over will be right adjusted and 
stored la the next core location a* defined by the laut core 
difftttlng symbol.. If less than the maximum is given, the field 
is right adjusted <mMl stored, and if other than 0 - 9 or A - F 
appears Jn the field, execution la terminated with an error 
message. 

4) MjÉaaimwtrle data my be defined in three different vaya: 

1) Hollerith card for BOUS* This 'type of cari, has an H in 
«Mliam one* Colusa« 2 - 00 of this card (not 2 - 72 as 
Kith 70fl|/aB«M) will be read Into a specially set aside 
block, of storage a» Hollerith characters. lathing else can 
be done with the card. 

11) Mphamaiertc data intended for arrays my be read In using an 
A-card* there are two cards aaeoclated with, this option. 
Dm first card naist have sn A in, column one, a core location 
defining symbol and a length of field count anywhe» in, 
colonne 2 - 72* 'This count 1« In, units of the length of the 
vmrlablei For instenee, to read 24 characters the length 
would be 6 for a lea# variable end 3 for a Real*6 variable, 
lhe second card, which must follow Immediately., will contain 
the aljtammrlB tata to be stored* The characters on this 

startihg la ool«mn one will be stored until the length 
of fi^JTTeShsastsirili rest of the card is then ignored. 
If the number of characters as btataliwd from, the A curd 
exceeds 72* execution, 1« teimtaated with en error aessage. 
Example of A-cards: 

on the '7094, A TTTLI 12 would cane# columns ,1 - 72 of the 
nert card, to be read la* On the 360, 

A TITLE 9 (TUB Real*8) 
or 

A TITLE 18 (TIT« Keal*4) 

would Also mois* eolMins 1 - 72 of the next card to be read in. 

i^wr 
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language : 
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111) 

air 

Alphanumeric data Intended for single storage. This type 
of data has a slash at the ’beginning of the field, and, 
the first blaaJt encountered terminates the processing of 

■the field. The maximum number of characters Is Ô for a 
length 8 variable and 4 for a length 4 variable. If more 
than the maximum are given on the card, execution Is 
teminated with an error message. If less than the max 
are given, the characters defined adjusted and 
the remainder of the word {or double word if Real*6) is 
filled with blanks. Also, to fill X with blanks, one 
can 

X / 

e) Logical data: To input logical data, all that is neces¬ 
sary Is to use a decimal, point followed by T or F; all 
characters after this are ignored until a blank Is 
encountered. For instance, the following data cards all 
will produce the same result 

(L0GIC1 * .TRUE.) 

LjfelCl ,T 
LjfolCl ,T, 
L0GIC1 .TRI*. 
L0GIC1 .TRUEBUTREALLYFALSE 

One must be careful when reading a logical constant into a le¬ 
ngth 8 variable, since the second word of the double 
word will SOT be aeroed. 

f ) Table generating data. This feature is exactly the sane 
as It is in. 7094/SYMBLS. I. e., data may be generated 
with a minimum of keypunching when numbers are desired 
ranging fron a lower limit to an upper limit in steps of 
certain given deltas. The format Is as follcws: 

Xi(X2)3(3(1^)X5 , etc. 

This will generate from to X3 in steps of Xg , 

X3 to Xj in steps of , etc. 

where the XA may be floating; point or Integers, but not 
mixed. There may be as .many deltas a«, desired end 'they 
may be positive or negative. There sbouia 'be no 
imbedded blanks in the expression, buTtSy ¡are permitted 

|h545 
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a nuaibtr and after a parantheal» 

1.8., I|{ Xg) Xj Is pe rad tied. 

3. 'ftwaaftr card. Bit« card will cause return to the calling pro- 
gran aftoar the wnataclar of the card ha« 'been processed. It is 
signified by a 1 - 9 punch in column 1. AJ-so, this value Is 
stored in JJCfSll. 

;BdA of job cart. Uhl« cart «IfttiWes to lafflll that the» is no 
«ore data to be procesaed, and that the caller wishes to terminate 
Mb ran,. ÄADI1 will then tmiwfer control to 11:13. 

Internal and External Coo,trola. 

A) A * or $ in caLuan 1 will canee the entire card to be ignored 
(it 1« printed on the output tape, but IQT on. line). 

B) 'There is no or «10ÄI1 option as the» is In, TO^/SBIBIS. 
All, data card« are autoomtically printed. There is nlao no 
C0IW0K option. 

C) The» a» no external control«.. 

Sinns : iKecutlm 1« terminated Immediately with an error aeiisage, if 

i) iEHIP ha« not, been called before MMOl. 

il) A name symbol on a data card 1* not found in the table generated 
by SSTlfP. 

ill) A field conta,ine » Illegal character (euch a,a a decimal point 
In a •ubieript field). 

iw) A ' arlable 1« gimn ao» «ubicript» than .allowed according uo 
the thtala. Al»oif if an error is found, processing is term¬ 
inated immediately. The »*t of the data cart* up to the 
transfer cart”a» not «canned for er»», a« is 'the case with 
TO^/HMBLS. 

B. IlliiB ZLmSSSSSSSl 

This routine will write (on UTAH) the hollerith card read by REAMS 
and eject a pap* If «a i cart wa* not read, .in by BEAMS1, the .printer 
will, Mmrely »«ton a pap. 
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'The only error is In the case that the Fortran data set reference 
number (UTAH) is not defined on a DD card, In which aa.m the 
result in the same aa if one tried to execute a Fortran WRITE with 
the same number. 

Summary 

1. No complex variables allowed. 

2. Either keypunch my be used. 

3« Core storage: 292Al6 bytes or 263510 words. 

4. External subroutines used: 

HC0H# 

FDXFI# 

MIT 

li 
I 1 
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Ti:ie Var aoJe F¿eló input Subrou-inea (Addenda; 

USAGE 

This wr:¡e up is ar aueropf to clarify some points in the prev..cus 
write-up (F4-0Ö5) and also a discussion of two modifications receniiy 

■ made to READ)N 

A CLARIFICATIONS Referring to page one of the previous wr. c- 
1 up in the discussion of WHERE ND must be greater than or 

equal to seven times the number of input variable names • ? e 
greater than cr equal to seven times the nurn of calls to 
SETUP 

The ftrsl sentence m the fourth paragraph on page vwo should read 
"The remaining arguments are the dimensions" 

in 7094/SYMBLS a dollar sign anywhere on a daia card meant ha; 
the rest of the card was a comment This is NOT true for READJN 
A dollar sign is treated as a letter, except when it appears in column 
one in which case the entire card is treated as a comment and 
ignored 

Care should be exercised when calling these routines in a source 
module which has been compiled under OFT-Z The compiler will 
invariably compile the module incorrectly unless 

1 All input variables are in COMMON 

2 The module does no arithmetic calculations but instead c Us 
other subroutines whi i perform the calculations 

Therefore unless one (or both) of the above two conditions is sat¬ 
isfied the programmer should not use OPT = 2 for the module which 
calls SETUP and READJN 

1-548 
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ko »ami. WHERE SETUP 
. 

o 

B MODIFICATIONS 

1 READIN has been modified so that it will treat a comma and 
an equal sign (from either keypunch) as a field termmattr for 
variable names (symbols) subscript fields, and numen cal ©:r 
logical data However, only a blank (or end of card) ’.ermina'e# 
alphanumeric and hexadecimal data, This was done to enable 
READIN to process NAMELIST data card«, The only changes 
that need be made to the data cards are: 

I 

1) The asterisk (for repeated fields) must be removed since 
; READIN will treat the field as illegal. In lieu of the aa'enek 

; the dash may be used in the subscript leid a» follows 

A = 20u0 0 becomes A( 1-20)= Ü 0,, 
1 I ! * 

! 2) The quotes must be removed from alphanumeric data ard a 
slash (or A-card) used instead, as NAME« "ALPHA' be¬ 
comes NAME = /ALPHA 

;; 
3) Logical data must have a decimal point in front of the T or F j 

2 An option of returning control to the calling program after 
encountering the END-0F-J0B card has been added Tins has 
been done so that the programmer can regain control in order *© 
close any data sets (such as the plots, by calling PLÏ.ND which 
would otherwise be closed abnormally by the sys'em However^ 
the programmer must be extremely careful not to try to read 
"tape" 5 afterwards After calling PLTMD (or whatever| he 
merely needs to CALL EXIT 

I 

This option can be exercised if the programmer adds a second 
argument in the CALL to READIN which is a nen-s’andard re¬ 
turn and sets 1NC0Ll (the first argument) to the value 8888 upon 
first entry to READIN, This is a flag to inform READIN "ha there 
is a non-standard return An example follow«- 

Data 1NC0L1/8888/ 

CALL SETUP (etc ) 

etc 

1-549 
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,1 CALL READIN (INC0L1, $99) for & 99 ii EBCDIC] 

£Calcul,ationî| 

00 T0 1 

99' CALL PLTND 

CALL EXIT 

RETURN 

END 

It «hiwld also be mentioned that no changes are necessary to existing 
pirogram* which, din not use this option as long. ai„$ they do not aet 
INC'¿LI to 6880 initlilly. 
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IDENTIFICATION; 

Title: Variable Field Input .Routines {Addenda) 

USAGE; 

RËADIN ha» been completely rewritten in BAL in order to increase efficiency 
and to save core storage, In. the process several modifications have been made. 

( 1 ) Special, characters are now permitted in the names of variables; only 
the first character need be alphabetic or a dollar sign. Any special characters, 
except an equal« sign or left parenthesis (either keypunch), may be used. 

(2) A blank i# now permitted between the E or D and the exponent in 
floating point data fields,. READIN treats the blank as a plus s>gn. Thus 
READIM is now able to read cards written by a FORTRAN program. 

¢3) In logical data fields, . Y and . N (for true and false) are now permitted 
in addition to . T and . F. Therefore the user can have logical print, punch, plot 
flags in his program to control the output, as follows; 

PRINT .YES PUNCH . N0 PL0T . YES 

A* with , T and . F, all characters after the Y or N are ignored until a 
blank or comma (or the end of the card) is encountered. 

(4) The suppression of printing of the data cards is now possible by punching 
N0PRINT in columns 1 through 7. To restore the printing mode, the user 
punchen PRINT in columns 1 through 5, Anything else punched on these cards 
is ignored. The user does not need, to start with a PRINT card since READIN 
is normally in the printing mode. 

(5) READIN normally ejects a page for each case. This may be changed 
to a line skip for each case by punching N0FLIP in columns 1 through 6. To 
restore the page ejection mode, the user punches FLIP in columns 1 through 4. 
The remainder of these cards is ignored by READIN. 

(6) The- core storage requirement of SETUP/READIN ha.; been reduced to 
by... or 1135 single precision words. 

"*ujr 
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cm« 

c 
-c 
c 
•c 
c 
c- 
t 
€ « 
C 

>-c- 
c 

WC'UCIT..I 

Mif öS! 

MAIN 
- NAIN- 
IAIN 
NA IH 
NAIN 
NAIN 
NAIN 

1 
a— 
Í 
*.-. 
& 

î 
NAIN.-B- 

THI 

C 
•C. 
c 
C"' 
c 
-C- 
c 
C 
C 
c- 
B 

HA I NI omicis T HI CALCULAT 10i Ni O! Wit QAT1 MUH VAlöCS l'OÂ 
OeStGN BARAMSTIINS OÍ A UBCOV..TMt T8CMNIW! USIO 11 ÎO 
NINI.HI« THS U IF Fl R INC 6; S «lEÏN'IM CINTA IN CHARACTINIITICS OF 

■NIENTRY VIHICLfi ANO THE - SAMl CHAAACTlNISriCS F3R A DECOV* 
TM FOLLOWING NINE CHANACÎiNISÎICS MAY «£ USEfl - WILÔCIIY* 
OECELEMATION* BAUISTIC CJEFFICIEAT• WARE LlNGTH AT 'EACH OF 
T HHC I NADA« FHIOUiNCieS ANO WANS CROSS SECT! JN AT IsAC'l OF 
FNHUèNCIIS. FOUR HtiTMÖOS FON F I NO ING THU I MINIMA ANE 
III A FIBONACCI ONI WAN I ABIE SIANCN 12) A FIBONACCI TWO 
VAKlABLE SEARCH III" TMEi OAVtOUN METHOD 1*1 THE RÖSENBAüCA 
kl) I AT t NO COONOINATt MtTHODI A OUAnilTY kD, THE FIOBAOIU- 
~Vf THAI A 01 COY WILL »6 .01.$« I MIN ATM AS ttfclNß A DECOY» CAN. 
ALSO il O'lTIRMINEO. 

, i,n.¡4^IAitfIJ'BOOI    ........ 4. ..,.,,          
COMMON /.XASAVI/ XlSAVEI+OI» XISAVIIAfll » XOUNT 

.. COMMON/ IOPT/ IPkOC * IN*NCONS* IWI» III « LIMIT , I NAN) 
CCMMON/FOPT/EKH.PHANO, FAC i DELTA 

.. COMMUN/Ml N/ALOW I ¿ OI ,UP 120) ♦ AMULT I 201 ,C ALOwl 201 , CTPI 20 I 
COMMON IICCUN. NOCCUR 

-...COMMON/CCkN/U .-.-.. . ..- .. . -...- . 
COMMON /1 UNOS/ IOUSOI, |D'2I:I0I 

. -- COMMON/OWL/UVICT(201. WRF.C Ail) 

MAIN 
main 
Ha in 
ha l « 
main 
MAIN 

THESE MAIN 
main 
MAIN 
MAIN 
MAIN 
main 
MAIN 
MAIN 
MAIN 
HAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 

c 0 M MON / tt L M / MMH í M ® * » m 01 * 61WÏI. S ! * 0 M p H OI » G I» 14 0 ) I m í I * 61 » 4 D M AIN 
I*«, .GSM* IÎTPiôSS* GIT» MB .F* FM »FM «FO» I* P,T0,RS»SL» l,»a*A«IL* 
tUlL.IltFAKtCI40.lOt 

.... COMMON/ SENSE/1SIN* « 1S CM2.-.- ------ 
COMMON /NAL TFG/FGSM,HALT 

-COMMON /C IC CUR/ lOCCUM JI0|. i-...-..-. 
COMMON »END1/ 11 CRM 
COMMUN/MlNSP/M| K* AM) ( 201 ».UlMtOI »XX «01 .Fl.. ...-. 
CQMMQN/OÛPT/UELXI201 

01 Ml NS ION I OPIMO) 
"DIMENSION CÜF120I -..... 
01 MENS I LN OCCUR 1*0001 ■ NOCCURUOI 

EOUIVALENCE' INOCCUHI1A|,NPRINT) 
. £ OU I V AL. E NCt IQC tum40001,1P »-- 
fOUlVALENCE 11 OCCUR(000011 » IOP t 

-4 OU 1 VALENCE ■■■ 11 OCCUR 100309 ), 1 MPiCIT) 
EOUI VALENCE ((OCCUR 1003011» lREF I 

... E OU I VALENCE II OCCUR 1003031» MU0E .).. 

(TERM IS 
IF ITfcRM 
IF I TERM 

MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 

V 
LU 
U 
I A .- 
n 
14.. 
i» 
Lft 
IT 
Id ... 
19 
20.-. 
II 
22 
2) 
24 
25 
1Ö 
2? 
2« 
2V 
JO 
JI 
12 
33 
34 
35 
36 
3? 
3« .. 
39 
40 
41 
42 
43 
44 
4a 
46 
4? 
4U 
49 

MAIM ,...50-. 

DEFINED IN FEV 
• *1» FUNCTION 
» 0» FUNCTION I 

2 ERO 
NUT 2ER0 

MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 

51 
5a 
33 
54 
55 
56 
5? 
56 
39 

1-554 



U
 U
 

, 
f 

! 
J 

U
 

; 
U
 U
 

UJ m
 U
 

O
 O

 O
 

IP ire«M » l, P U NC T ION I $.ONDE PINED« 

0? 

100 

110 

120 

CALE-WH ER El rAtt»»-. 
0CC URI4 2 » ■ 3.141S 92 6S J S 8979 3 
CALL SR2490 ..-... . - 
CALL 2(»RM 
MODE « î —.—--- 
P » 0.00 
D-*- 0,00--—~~— .. 
061 T A-1»000 
FAC-I.0D0---- 
R«0 
h lui * i.............. 
IHREOT.O 
LRE0 ■ 0....... 
00 TOT I 
101 U J ■ 
102(1) » 

■ 1. SO 
o . . 
0 

.CALL-ÄEA01TULL.Ua»AMI>UMI- 
I H lila? 
! F ( MOüê-2 ) 100,110,120.. 

IREPS « 1REF 
I REF » 1 

- IOPÍ74).a.0-. 
CALE F123CVAL) 
IREF « 1R6FS 
C-J TO 2 
CALE Fl23(VALI 
GO TO Z 

IFUR6F.EU.2» GO TO S 
CALL P123IVAEI 
GU TO 2 

irëq * *•!-------____ 
SAV6 QUANT ITI ES WHICH CAN 86 REDEFINED IN RE3UC6 
CTPSAV » CTP(I ) 
IT ■ 102111 
VSAV « OCCUR ( IV I ..... , , 

■ ' HAIM .-*0 
MAIN «1 

...HAIN- G2., 
MAIN Si 

..MAIN Ö4 • 
MAIN GS 

.. MAIN 66 - 
MAIN 61 

-_NAiN..-.68 — 
69 
70 
II 
?2 .. 
?J 
?4.- 
75 
76 
77 
7« .. 
79 
80 ._ 
61 
62 
«3 
8*» 

85 
86 .,. 
87 
88 
69 
90 
91 
92 . 
93 
94 .. 
95 
96 .. 
97 
96 
9 9 

SETUP INITIAL 
-.DO 101-1, IN..- 

12« 10111 ) 
OCCUR! UI.OVECim . 
X( I )*OVECT(T ) 

-JCAlXIaOVEtmi._ 

STATE 

- 20 - GO TO ( 500,600,700,800,8501,1PR0C 

500 
SETUP FOR FIBONACCI...SEARCH___ __ _ _ 
CUNT1NUE 
UMIN» 101(1)-------- 
CALL MIMAXIALUW (It, UP(1I, 1, -i.ERR, UNIT. JCMlN.VMN) 
I FI ITERM.EO.l) GO TO 200 . ... J , .. 
XU) « XM IN 

MAIN 
MAIN 
MAIN 
MAIN 
MAIN 

- MAIN 
HAIN 
MAIN 
IAIN 
MAIN 
MAIN 

-. MAIN 
MAIN 
MAIN 
MAIN 
MAIp, 
MAIN 

.MAIN 
main 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MaIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 100 
MAIN 10 i 
MAIN 102 
MAIN 103 
.MAIN..10.4_ 
MAIN 10 5 
MAIN IOo 
MAIN 107 
MAIN 106.,,.. 
MAIN 109 
MAIN AlO_ 
MAIN IU 
MAIN 112.-:,,-,. 
MAIN ilt 
MAIN 114 
MAIN ii5 
MAIN 116_ 
MAIN 117 
•MAIN 116 
MAIN 119 



I ' 1 1 

e 
-C-- 

-.*..*.IWft I NI¬ 
MM i*#f « I 

-C*U,.Hifi'lNtMtm-l 
NMIMI » NI1 SAVE 

. |.0 -000 

600 COM?I MUI 
-CALl--KVI-!MfX»U-V.AU 

60 TO 900 
- C.-.-. 

C 
- -- TOO.CONTINUE 

CALI ÛAV00N 
-  -1F I- l-T EAM.E0.il «-0--I-0 UO 

60' 10 900 
BOO COM 11 NUIS - 

C 
.C - SIT" UF1 FOR- ROSIIRK — 

CALL R0S8RK 
---1FIJ T i IM . E 0.1-1—OO—T O- -ÍC0- 

« I» SAVE » MPA I NT 
..WM I NT » l .- 

CALL FiVi IN.X,VALI 
.... NIP-Mi I NT » NPSAVfi 

Cl> TO 900 

8M. 00 t»60.1 - 
ALB II ) » ALOW!1 I 

¢,,,. yaw ! .»,U PH) . 
«60 CONIINUE 

,«»,. -*»" AOijf-lif. ■ » ö 

CALL OIMAXIALB(2I,UB(2l,2,-l,eftR.LtMII,XX(2l,VALI 
-. i- - IFIITERM.EO.IJ GO-- TO.2C0... 

DO 666 I » 1* 60 
--IP111; 12,) * ME .XiS-AVf-l-I-14.60 T0---466-------... 

XAUJ * XISAVEI n 
-CO ...TO no 
CONTINUE 

-NR I-T11-6-,161-1 
*66 

B6T 
ATO 

FORMAT WHO SOHERKOR IN 
-N-PSAV6 »- NPRINI- 
NFRINT » 1 
CALL- FIVI IN, XX ,-. VAL I— 
NPKINT • NPSAVE 

—60 TO fOO-—-..— 

MAIN. XX«21 UNEQUAL X2SAVE«I> FOR ANY 1 

C 
.6.--.. . ..I ill 

C F RIFAR! 10 TIGh’TEN CONSTRAINTS. 
..900-.-.-CALL .REDUCE TCTF^RRimiJlIO.LREO^NRFI. 

NR TT C16,1100IKHIOi ITERA 
• 1100"—FOR MAT« IHO-IRRE 0 *— l—tTERM-» I- 161.— 

C 

-C 
c 

200 

!'F««RIO. EO.ÖJ 60 TO 20 

RESTORE SAVED QUANTITIES 
CTPUI * CTPSAV . 
OCCUR«IVI « YSAV 

MAIN 120 
MAIN 121 
-MAIN 122..- 
MAIN 124 
MAIN 126 
MAIN 12 4 
MAIN 126 
MAIN 12? 
MAIN ...126. 
MA1N 129 
MAIN 1*0 
MAIN 1*1 
MAIN 142 
MAIN 14J 
-MAIN 1*4 
MAIN US 
MAIN lit 
MAIN 147 
MAIN 146 
MAIN 149 
.MAIN. 140... 
MAIN 141 

..... MAIN 142 
MAIN 144 

‘MAIN 144 
MAIN 14S 
MAIN 146..,. 
MAIN 147 
MAIN 14 6 
MAIN 14V 
MAIN ISO 
MAIN 1S1 
main 1*2 
MAIN 1*4 
MAIN 1S4 
MAIN 154 

-....MAIN 156 
MAIN 157 

..- MAIN 156 
MAIN 159 
MAIN 1*0 

I MAIN 161 
MAIN 1*2 
MAIN 16* 

„MAIN... 154 .... 
MAIN 165 

„.MAIN .16*. 
MAIN 1*7 

-., MAIN 16B 
MAIN 169 

-. MAIN ,17.0.. 
MAIN iTi 

.....MAIN 172 
MAIN 174 
MAIN 174 
MAIN 175 

...MAIN 17* 
MAIN 177 
MAIN 17a 
MAIM 179 
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CâilD 
--- IWH.lt! f.if AL'*$I A".. 

FUNCTION A00(L,i,S,A,8*C» 
----OlMiNUON- €( t! 

O,El 

FUNCTION ADD EVALUATES TM£ INTEGRAI if FITI.OT FMI« ft TD S 
* OVil-A T«AWMÖ iQAt, lEClON-IH m 4»V 14ANE DiF4NEa.4S~THi AAtA- 

fNCLOSEO m TMI FOUR UNES - T-l. T»S* Y-C*UO. 
i«i« a«». 

ADD 
ADD. 
ADy 
-ADD 
ADD 
ADD- 
A DD 
A JD— 
A, Du 
ADD 
ADD 

10 » D-I 
"*" fclA "'-.I— 1 * A *   —M—. „MM 
C! * SD*E(I.82I 
«"• ICAAfilUaiWOAiilltlI 1/1.00--- . 
C3 » {tA*l(L«IWO*l!LÍi/l,BO 

44.*-CA*8ll 1/4.-00... --------...-..... 
AOU - C1 * IS-KI «1* 1 S«S-t*ll ICI*I S**3-R**Í » «4**C S**4-***4I 

•IStIMH -:. 
mo 

ADD 
ADD-,, 
AUD 
ADD 
ADD 
ADD 
ADD 
A JD,. 
ADD 

I 
- i,. 

J 
—- 4 

5 
.6 

ï 

'« 
-I O'. 
ï l 

add -la 
13 
IA. 
15 
4 6" 
IT 
16 
44 

,.20.,. 

21 
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U0H4RK 

- I NIH.!C I T- ÄEALJ»a I A»HI-- 
SU««OUÎINE ADMARKlNltZOELf VALUE, 

■ 'i MUNIT,LZtZXIWÜ'i.OlLM.m--- 
DIMENSION MAJUTQt , 

- Z DIFITOI, VALUE!70! , 
lOERNMUTO) rOIRNMZITOJ, 

OE RN »UM NI), ONiND, FACTO«, FR EC, 

AVALUEN!70 ) 
DIMENSION 
DIMENSION 
DIMENSION 

OERNAH 70> -tOERINillOI-t. 
DERNM3I70j, 

BOT 70! , Bl!701 
UMNDUQI , ONBNDI70) 

SAVD <701 , SAVE 1701 

ADMA« 
-A0M4Ä 

AUMA« 
A3Ma« 
AUMA« 

- AUMA« 
AUMA« 

.ADIAR 
AUMA« 
AUMa« 
A DMA« 
AUMA« 

1 
...a- 

.3 
■ A- 
S 
*>■ 
7 

ui.. 
9 

i D 
il 
lA 

A 0 M X 4 
SUÖROUTINf ADM4«IL-PERFU«MS THE-INTEGRATION OF N¿ FIRST ORDER ADMA« *A 

DIFFERENTIAL EQUATIONS OF THE FORM OYUI/DX EQUALS THE ITH ADMaR IS 
FUNCTION OF UtVIl>VINZII FOR VALUES OF I FROM 1 TO Ni BY AuMak lo 
A FOUR POINT PREDICTOR CORRECTOR METHOD WHICH WILL ALTER THE ADMAR 1.7 
INTEGRAT ION INTERVAL TO MAINTAIN A REQUIRED ACCURACY. AJMtK it 

N«Ni 
l»U .. ... . 
0EL-70EL 
X INDE «»iX INDE .—..... 
IF I 0ELM1T I 9002, 9001, 9002 

........9001.DELMIT ..-DEL. /..lOOC.ODn. . .. 
9002 CONTINUE 

C ..... 
IF (U 1210, 201, 1211 

1210 L* uastu _ __-__ _ 
GO TO 23 

■ mi.GO TO <2 3,204,2 04,2 04, 244,0-—..... 
C 

204 • DO 205 JJ * UN .-.:--- 
OfRN MJi » SAVO IJJJ 
VALUE T JJ 1 ■ SAVE 4441__________ 

205 CUNT[NOE 
...X INDER ». -.-.SINDER. —___ 

GO TO 24 

23 XFREQ * .KINDER i FREO 
.-.. LI « 2_______ _ . 

SAVOEL « DEL 
-SINOEP—»—KINDER-___ 

ASSIGN 41 TO M 
- —CALL.QCfViH) -.4 -VALUE —XTNDEf -, OERN - ,.. L • ) 

IF4L.iEQ.41GO TO 220 
—,—-GU . 10-40-.------------ . 

C * 
-24- GO.—TO——fcl—., A a j. . 

41 DO &2 KK ■ 1,N 
.-.-.-DÊRNMÍ IKK) « OLRN 4KK1______ 

62 aiNTINUI 
—C-.—. -________ __ 

00' A3 NN - '1,3 
-Ni -j» ..«ti-/-i**»- 

Dû 44 1 » 1,'N 
-.RO! 11 . * 0,000 - ------. 

A4 CONTINUE 

ADMAR 19 
-ADMaR 20-,- 

ADMaR 2a 
ADMaR 22- 
ADMaR 23 

.‘ ADMAR 24 -.. 
ADM4R 2S 

—-ADMAR ,.,26_ 
ADMaR 27 
ADMAR 2H 

; AdMA« 2'9 
’..ADMAR 30 

ADMAR 11 
-ADMAR ..J2—— 

ADMAR 33 
. . - ADMAR 14.. 

ADMAR 35 
.-... ADMAR 3« _ 

ADMAk 37 
-- 4dMaK io__ 

ADMaR 39 
-- ADMAR AO. 

ADMAR Ai 
.... ADMAR 42 . . 

ADMaR A3 
-ADMaR A4 _ 

ADMaR 45 
. ADMAR 46 . 

ADMAR 47 
.. . ADMAR 48 . .. .... 

ADMAR 49 
..ADMAR .SO—_ 

ADMAR 51 
...... ADMAR 52 .. 

ADMaR 5,j 
..ADMAR. 54. 

ADMAR 55 
-ADMAR.56 _ 

ADMAR 5 7 
ADMAR 5» 
ADMAR SV 



00 SO J m 1,4 
....... .».«Mi (}y >.«>T |j...... (.,.. 4 .-»^4— 

4S 0IV1 » 6«000 
- .4 7—0 i ¥ ï-.»- 2.000--—.. 

H » Nl 
--m.f|).40--- 

44 Ol VI “ I« ÖÖÖ 
--— &o.ÍC.-47--i......— 

49 OiVl « 3,000 
.- -.01V2.« — 1 • 000-—-  — 

H « DEL 
- .— GO -TO.40--—--- 

49 OIVI » 6,000 

60 00 91 1 - 11 W 
-91( M OEHNJ11 —Ml-— 

uom » 00( 11 9 81,(1» / [»I VI 
-60.. • TO-.I 52 - ,-52.-,.52--+.53.-7-+-4- 

52 VALUENIU « VALUE ( I » Í Bl ( I J / ÜIV2 
- -- Î INOEP-—a—XINOE?-9—H- 

. A0H4H 40 . - -. 
ADH4R 41 

--A0N4K. 62- 
Aim* 63 

-A4M4K 64- 
AON 4M. 65 

..A0M4K 66.— 
ADM49 67 

--A DM 49 69- 
ADM4R 69 

—.. AU44K 70 - 
A0M4R 71 

...AUH49 72 • -. 
ADM4R 73 

--ADH4K 74__ 
AÜM4K 75 

- ,. A3M4M 76 . 
ApM4R 77 

- AUM4R.76 - 
AJW4R 79 

__A0H4R.B0_ 
GO TO 51 ADM'iR 61 

.53-—VALUEN! 1-7.- -VALUÉ ( I}- t-.-«01-11-  *uH4K 92 - 
51 CONTINUE ADM4R 93 

-. 54 .■ - CALL OER-EO .-(- VALUEN—t - -Tl N O E P—. -O E R N - L-~ I-----   - ADM4H «4- 
IHL,EQ.6ISa TO 220 A3M4R 95 

—50-CONTINUE-—-.-——   —-AUM4R.. 96- 
C AÜM4R 97 

. 00 61 11..-.-.-.ItN ..-.—..—... — -- - AÜH4R 99 
CO TO 1 63, 64, 65 » , NN A0M4R 6¾ 

-.63 DERNM2I-11 ) «-0ERNIIII--------.- 
GO TO 65 

-64 ÛERNN1 ( 11J ».OERNI II I-—---—- 
63 VALUE ( II) » VALUEN! ID 
61-CONTINUE ............-.. 

X INDER » TINDER 

• 43 CONTINUE 
--HI.-.* -DEL-------- 

H2 « DEL 

ASSIGN D42 TO «4 
-t*.GO TO. . 9042-—--- -.. - . .. 

C 
.-...42-—CONTINUE---—--- 

XFKEO » XFREQ 6 FREO 
... 6042.. CONTINUE ..-.:------ 

C 
.-.GO . TO.(-1406.+. -1-407.,-..1407,.-1407,.-1207.- J-.~L—--- 
1407 IF (ABS( XINDER - XFREQ ) - A9S( DEL ) ) 1403, 1408, 14060 

—-14060-1 F (ArtS( XlNDER---HUNm^A8S(0£L) 7 1409,1404,1406- 
1409 CONTINUE 

----00 .1410-129----1,N-—.—---- -.. 
2 OAR ( UK) * VALUE ( I UK . 

- OERNNIIJK).*.-OERNMJKI.......—. -.-.,..-- 
HERN (UK) * OERNM1 (I'M 

-0ERNM1 (UK)—* - OERNM2 (UK)—-——..—- 
0ERNM2 ( UK) - 06RNM3 (UK) 

1410 CONTINUE .. .- .. .. 
C 

AUM4R 90 . 
A3M4R 91 
AUN4R 92..— 
AUM4R 93 
ADM4R 94 ... 
AÚM4R 96 

_ AJM4K 96 .— ... 
ADM4R 97 

_AUN4K.90_ 
ADH4R 99 

_ADN4R1QQ-- 
ADN4R101 

.. AUM4R102 --- 
ADN4R103 

_ AUM4R104_ 
A3H4R105 

_ ADH4R106 _ 
AUM4R107 

.AUM4R109..— 
ADN4R109 

_A3M4R110—;—_ 
ADN4R111 

-A0M4KU2 -.■- 
AJN4RU3 

.., AOMtRUA . . 
AJMtKAl5 

_ADH4K116- 
AUM4R117 
AUM+Kll6 
AUM4RU9 

f 
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IÉWI'Mléi«#l#W#!i»iNI!#M4|i|i! lililiildillkiwillNlilli' 

LL ' * ' I ..------ 
11 TëMP - A3 Sí XINDEP - XFRË« ) 
... . _IF-( TEMP.--ABSt OEt 1.).46,-16..15- 
16 L 3 2 

... SINOEP ■- -XIMOEP---- 
SAVOEL « DEL 

. TEMPI « ABS( DEL 1 / DEL---— 
DEL ■ TEMP * TEMPI 

— 15-TEMP ....J* AOS»! XINÜEP - HLIMIl-»- 
IF ( TEMP - AOS ( DEL 1 1 110, 18» IT 

na L . * i ... - ...—- 
18 L * L & 2 

SAVDEL * DEL.- ----- 
TEMPI » A8S( DEL » ( DEL 

... DEL -TEMP-..*. TEMPI_____— 
17 GO TO ( 22 * 6 » 6 , 6 , 221 » L 

1406 CONTINUE 
LL * 1----- 
L * 1 

1207 CONTINUE 
12 . Wi a Hl C H2.. --- - --. 

W2 * W1 * W1 
W3 a W1 E HI - --- 
W4 a W1 £ H3 

-MS.W4- & Ml....i... 
W6 ■ M4 L M3 
M7 *■ M3 £ H3 ----- 
MH * Mi * HI 

A0M4HU0 
AÖM4R121 
ADM4ÄU2 
ADM*»RUi 

■ AJM4RU4 
ADM4K425 
ADM4R126 
A3M4K127 

-.AÜM4K120- 
AJM4HU5I 

- AÚM40130 
ADM4R131 
ADM4KW2 
AJM4R133 

. ADM4RU4 

\JM4Kl35 
ADM4R136 
ADM4AU7 
AbM4R130. 
A0M4RU9 

.ADM4fti40_ 
ADM4RU1 
AÛM4R142 
ADM4K14J 
A0M4R144 
AÜM4R14S 

.. A0M4R146 
A0M4R147 
AUM4R14a 
ADM4R149 

M9 a Ml 4 H3 .. . - - . -. AUM4R130 
MIO* H2 £ M3 AUM4ROI 

--MU*-- H2 *. H3-——------AUM4R132 
M12* Hi * H2 ADM4K1S3 
Mío* M2 £ M9___--------- - ADM4RÍ54 

C ADM4R1SS 
GO TD I 14, 202..202,. 202,..-14-)-.,.. L.-...—.. AUM4R156 

14 TEMP * XINOEP £ DEL ADM4R1S7 
-. DEL..». TEMP .^—XINDEP-—  ---- --- .AJM4Kl5b- 

IP ( A0SÍ DEL ) - ABS( DELMIT ) ) 201, 202, 202 AuM4*U»9 
201 CONTINUE - .. -.- AJM4RA0Û 

L * 6 AOM4RI0I 
GO TO 4 .. -. --- .. - .. . ADM4kiü2 

C AÜM4RA63 
. 202- -) INDEP XINOEP—t-._OEL—---ADM4R164.. 

M13* DEL / 2.000 ADM4R165 
.—M14».wn-« M13 *-0EL-...—--- ----- .-... • ADM4RU6 

M15» DEL * DEL / 3.000 ADM4R167 
..- Ml7» HI £ DEL.-.- - -------. AÜM4R16Ö 

KÍ8» Ml £ t)EL AJM4R169 
-W1.9«—ML- *—D£l---—.....AON4R170. 

W29 * M3 * DEL A0M4R171 
..80(1)* DEL / M4 ( W16 £. W15..M»-M6 £ .M13 * tM2 £ 2.000 * HI * M4 6A0M4R172 

X w AUM4R173 
_ 111) £ Hl*. W16 ) /-MS---.-.. . . . AUM4R174 

HU 11» -DEL / WiO* « W14 £ MIS * W5 £ Ml3 * M16) /W12 ADM4Ä175 
_112 ....«.-....DEL.-/-M.JL_*-4..-ML4-t. WL5 M7-£ WU- ♦ .HI-4-M4)... --- AUM4Ra7b 

1/vTU . AJM4R177 
83 * -DEL / W4 , * ( Ml4 £ M15 * M3 £ M13 * W8) /MIO A0M4R17Ö 

1/HÍ , A0M4R179 



- c .-—-------------- ■ AÖMMUaO 
»01 I • t*N A3«4Riai 

- ...IflWU .*.ÖEHNM211HI3 - Ai)MAR,li2 
1 *0ÊRNM3( I) ADH-.»!« 

. 1 ~"~~CONTIWUI——:--—- «-——,         .-,-— - AUM4HÍÍ 4 
CALÍ ÜiftEQ í «AR , X INDE P » DE ANN , L J AüMAHài 5 

-1 f u., » a « * » ¢0 Ttl -220-— — - --- - - - - — ..- -.ADH4KL# b - 
A ■ ttm C W15 * « t WU * NI J / Ni! / N18 

-AO- .0EU.-4.t<L3«lU8.-.M29).«-3EI.*««-)- — 
L/Ml 

-Al .---Oei/Wl7*m4í, ML5 *Ul -OfcO- MU ■* MH I/ML2 . 
A2 » DEL /Ml * IWL4/3.0D0 i. Ml * ML5 /1.0001 /M2 / M 18 

-.-—DO-Il I» ItH - ..-.-.- - 
VAIUENU) »VALUE mt,A ♦DERMNdlC AO *OEANI I ) CAL * 

..—10ÉRNMK UCAÎ - *0E«NM2U» —.—... .....—-- 

AJMAkLB! 
-—AUMAfUStt 

AOM^KlÔ« 
AÜM4RH0 
AUM4RHA 

- ■ A0M4K192 
AUM4R193 

-A DM 4 R H 4, 
DIEU» * AOS( VALUE-MI 11 - MAM 11 I 

X.-. -. , ... -.-.-.. . 
IF I DIF I II - UPBNOÜ» I 13 * 13 • 2 

--2..XÍ-NUEP- - XINDER- - DEL--- - ---- 
DEL » DEI - FACTOR * DEI 

-1 RIMS 17000 » 14,-2«---- 
7000 CONTINUE 

LL * l 
-..--GO TO -14-—-—------- 

C 
—  II- —LON IINUE .——-,....—-— 

I Fit-21 500,5,500 
500 XONTINUI ,-—-- 

M3 ** H2 

HI * DEL 

200 5AVDEL * OEl ’ 
■--GO TO 21 — ---—--— 

22 00 19 K ■ l ,N 
-1 ft,,.. -1—0 If ( K1— -- —DNã NO (-Kl—!—H->-~l 9 .-7010-- 

19 CONTINUE 
-del- »- 0EL-X -0EL-4_F ACT0H—---- 

7010 IF(L-5)6,200,220 

9 CONTINUE 
...— 00 • 1040 -LU -* l.N----— 

VALUE (LILI - 2BARILLL) 
-D Ë« NIL U1---0ER NNIL LL-1------- 

1040 CONTINUE 
---21- ■—LL-   2-—— -...- — ...—- 

C 
..— GO TO (6,40.40,40,41,L---- 

6 DO 8 J » L,N 
-—0 f RNM 3 U1-*—ÛERNM2IUI....a---- 

0ERNM2U) ■ 0ERNM1U) 
-OERNMKJl—«.-BERN- HI.... 

OERNiJI - OERNNUI 
-— VALUE! JHIBARI J I - —------ 

8 CONTINUE 
-40— CONTINUE.....-.. 

C 
- .--GO TO 1212,208,200-,208,2091-,1..... 

212 CONTINUE 

A0M4RMS 
. AUM4H196 

AÜM4RM7 
AÍmktSlb 
AUM4R199 

__A UMAR 20 0., 
AUM4R201 

- .-.A UMAR 20 2. 
ABMAR203 

' AUM4K204 
AURAÄ2Ö5 

-AUM-,R206 
AÜMAR207 
AUMAR20Ö 

* AÛMAR209 
AÛMAK210 
AUMARli j, 

..AÙMAK212 
AÜMAR21i 

- AUMAK2iA 
AUMAK215 

-AUMAKtlO 
ABMAR2H 

-AUMARZltt- 
AJMAA219 
AúRAk¿¿0 
A0M4M221 

-A0MAR222 
AÙMAR22J 

-AÛMtk224 
AUMAR225 

-AÛMAR226- 
ADM4R22 7 

.... i..A0M4H22 8 
A UM AK 22 9 

-AÛMARiiO 
AÜRAR231 

- .-A UM AR 23 2 
AUMAR233 

... AOMaR2¿4 
AOMAR23 5 

—,.,., AUM AK23 o 
ABMAR23 7 
ABM4R438 
AÛMAH2J 9 



♦ 
GO ÎO í 440?r P06 -I ♦ U 

UOé L * I 
. -GO-.TO.,-206------ 

20« CONTINUE 
•GO TO < 206,.4-) » LL.-- 

206 CONTINUE 
oo ao:» ,.ijj • .i*»-- 
SAVE! UJJI » DEHN I ,JJ,Jt 

.- —SAVE . IJJJ T- VALUE UJJ) - 
203 CONTINUE 
209 CONTINUE .- - 

C 

ADM4H240 
ADM^fUVl 

. AON 411242-. 
AÓM4K243 

-AÜN4H244 
A0H4á¿4ií 

■A0N4H246 • 
AUM4R247 
AuM4Hi4tt- 
A3M4R24V 
AUM4R2S0 
AUN4«¿Í* 

GO TO I 12.» ♦ Ml— 
4 DEL * SAVOEL 
220.HI „» .N- -—- 

LÏ * L 
2DEL « DEL - 
2XINDË- X INDE ? 

RETURN ..—— 
END 

AJM4R452 ... 
AUM4R2>3 
AUMM254,™ 
AJM4R235 
AUM4k2üö - 
AUM4H257 
AUM4R2à« , 
AUH4R259 
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c*ewi 
IMPLICIT TEAL* P Uj*H,n»Z» 

SU UP PUT IME A IP 00 V 

REAL «fi Kll»K2l*Klï»K?T*K3T»M*1tlA*lAl iLA2 .LAKOA.LAPS.Mt.MlM 

C IM EN SIU N A(ÎU),XlAm,Q00llfi,9l .PFPSMfil ,CCCUR(4100) .KüCCUHI JJ» 

ïOUIVAirNCI 
1IUCCUR< 010 K CAPI 
2I0CCUPI C33 I»IA 
ï(OCCUR( 047 J,P S 
4I0CCUP.I 0È4I, SINT 
5( OCX UK I 0 76), THF TA ),(OCCIR I CR?I ,v 

MOCCLPICPOI ,H SR T ) ) ,(CCCURI012) ,LAMOA ». 
> • I0CCIRI C35I .MI MF I ,(CCCUM046),PINFPS». 
). IOCCLRICF?» fPM } »(CCCUM^fifil .RMUNH . 
»,(00CLft(C6PI . TlTC T AO) , ( CCC'JR Í07U) .TANT I « 

» ... I , (CCCURIOPl ) ,1 
fc( OCCUR ( (:9 2 ), l TH ) , (OCCCRinei .LAI ) .(CCCUR(144),LA2 
71 OCCUR ( 145).2 TURN ) , ((ICClRdH«) .FAC TRI), 
fil OCCUR ( 03711. AU) l.tnCCUPIOUfil , XIAIIK» 
Ç(OCCUR( ?67fc),QD0T(1,1)),(OCCUR 801 '• .PFPSBU) ) 

) i 

COMMON OCCUR.MUCCLR. 

SUBROUTINE AFPÜOV CALCULATES HEATING RATES CCR APPROPRIATE 
BODY STATIONS. FOR A SHARP CONE» THESF STATICNS ARE THE 
STAGNATION POINT AND' THE MAXIMUM DIAME TF R POINT. PCR THE 
HL UN T CONE, THE STAGNATION POINT, SONIC PEINT IN TURBULENT 
PLOW ONLY, TANGENT POINT, THE 20,40,60,75,91 PF R CENT SI AT IUN$ 
BASED ON THF INITIAL AXIAL LENGTH, AND THE MAXUUM ülAMtTER 
POINT - IN ADDITION, SHARP CCNE VALUES ARE CALCULAT EL AI THE 
MAX, DIAMETER POINT FUR COMPARISON PUR PESES. 

OOOTI l, 1 ) »STAG. POINT 
OÖOTI 2, J (»LAMINAR 
OUUTI 1, J)*TURBULPNT 
U00T( 4, lit.SONIC POINT 
J*1 TANCENT PU I N T ÜN BLUNT CONE 
J*2 THROUGH 7 CORRESPOND TO THE 20 ,40 ,60,75 ,90 PER CENT 

STATIONS AND THE MAXIMUM DIAMETER POINT CN THE BLUNT CCNE. 
j-lT MAXIMUM, DIAMETER POINT QN THE SHARP *CCNE ' CF ANGLE THETA, 

CALCULATION OF STAGNATION POINT HEATING RATE 
IFUAM0A.LT.1.00-?)R S-l.COO 
IF( L AM DA ,GE, 1,( D- 3 )R Ï*RN 

ODOT ST * 1,76D4* SOR IIRHCINF /( .*00217500* R S)) «(V/2.6 04Î«*3 »' 15 to 
OPOTI1,U»000T ST 

SHARP CUNE PF/P S AT MAX DIAMETER 
CO 20 J »1,7 

?'"■ PFPSUIJ )»0.00 
."xlai a 1-1.000 .. . 

PCP SK ti )=0.C3310r,*FXP( C.0C64DC* 1META0-C), 11DO* (MI NF-5 .Du ) * *ü .8 SU) ) 
PEPS K 8 ) *P EP SH(8)CO.4680-3« THF TAO**1.8883 200 

01 UM T CONE STATION LOCATIONS 
IF(lAM DA,LT »1.00-3)00 TU l 

XL Al 1 »«RM*( 1 .OC-SINT) /LA 
!F( / .GT »ITUR.N IDLA "LAI /LA 
1F( / .L F.Z TURM IDLA «LA 2 /LA 

AERO 
AFRO 
afro" 
AERO 
AFRO 
AIRO 
AERO 
AIRO 
AFRO 
AFRO 
AERO 
AERO 
AFRO 
AERO 
AERO 
AERO 
AERO 
'AFRO 
AERO 
AFRO 
AFRO 
ñ FRH 
AFRO 
AFRO 
AERO 
AFKO 
AERO 
AERO 
AERO 
ApKO 
AFRO 
AERO 
AFRO 
AERO 
AERO 
AFRO 
AFRO 
AERO 
AERO 
AERO 
AERO 
AERO 
AERO 
AERO 
AFRO* 
AERO 
AFRO 
AFRO 
AFRO 
AFRO 
AERO 
AERO 
AERO 
AFRO 
AFRO 
AFRO 
AFRO 
AERO 
AFRO 

1 
_ 2. 

3 
4 
5 
6 
? 

- « . 
9 

ID 
n 
12 
13 
1,4 
15 
16 
17 
18 
19 
?0 
21 
2? 
23 
24 
25 
26 
27 
28 
«29 
30 
31 
32 

.31. 
34 
35 
36 
37 
38 

'IR 
40 
41 
42 
43 
44 

"45" 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
5° 
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WÉiliiNilslwtoili 'S«# , IW4H#hHlHMhhli||iPÍi4|^l|il4lM 
.- ï • 

xi ai í r»i,oPo-c.eoc*oiA 
XI Al IMl.noiwc.òOC^OLA 
XL A( 4)--1.1,00-0.40( >ni A 
XL A( S > » 1 . COO O . 260C*DL A 

XL A ( 6 ! = l.O'Kí-O. lt)C«niA 
XL A( 7)»f.ono. 

OUANT ITY~ Tf £T ISA NON-OI HEÑSI ONÃl AXlATÔISTANCt USÉC 
OETEPMINlNC WHFN FLllh IS CONST DF RfO CONICAL 

TEST» 1 • 1 30C*RÑ/I LÄ^ TAN T1» IAnTÍ" 
CO 2 1=1,7 

'”** IN I .F-Q . 1IGO TO "lt" “ 
INXLAI I I.LF.XLA ( 11 IGO TO 21 

T¿ CUNT IN UP . - .... 
IFIXLAI 1 l.GE.TFSTIGO TO Í __ 

.AERO. 
AERO 
AFRO 

"aero" 
_ AFRO 

“ AFRO 
AFRO 

IÑ "* AFRO 
AE'»0 
A ERO' 
AFRO 

.'""aero* 
AFRO 

"'AERO 
AFRO 

13 

14 
'lb 

21 

TEM«LA*TANT*TAM T* 1.C0 4/RN 
XP »I», 1 74DÜ*THETAÖ 
YP»1C.DC/H INF 
ZP»0.20t *OLOG( XL A IÍI * TE M) 
WP»G .00 
~!F( ThfTADELT.2C«fi'C IGÖ" ‘tö-*l"5” 

CALCULATION OF OLLNT CONE PRESSURE DISTRIRUTICN FÜR CONE 
AN GL E GREATER' THAN OR EQUAL TO 20 DEGREES."'" 

CO 4 N * 1 » 2 
NN»N-1. . 
ISUli 1 = 41ENN 

‘ TE*’N sxRy^MN" ' . . 
CO 4 J * 1, 3 
JJsJ-1 ■ ..... 
ISU» 2» ISUÖ 1G2*JJ 

T PM J »=YP**JJ.... 
CO 4 K*n 3 __ 
KK’-K -1 
ISUH» ISU02C6*KK 

■ U P = W P C A ( T S On ' I« T E MN* TF M J * l P**KK‘ 
GO TO 1Î 

CALCULATION OF DLLÑT CCNE* PRESSURE 01 STRIRUTICNFCR CCNt 
ANGLE LESS THAN 20 OEGRFE S 
14 N = li 3.. 

NN»N-1 
■“iSU'Bi'-UítÑN .. 

T FMN“XP**NN 
'CO --" . 
JJ *J-1 
1SUB2« iSUO ltîVjj **. 
TFMJ«YPP0JJ 
CO'14 K-1,3—. , 
KK*K-1 
I SUB* tSUR2£‘}*KK- 

H I* *W P t AI I SLR I* Tfc MN* TE MJ*2P**KK 
PIP SHI I ) «WP# TAN T*"TAÑ TGPINF R'S ' " 
CG TO 2 

"XIAI IlaXUUi.. 
PEPSDI I )*c.ono 

"GÜ TO '2...*"■' 
PEPSDI I »»PEPSDI 91 
CONTINUE... *. 

AERO 
AFRO 
AERO" 
‘AERO 

"'""AFRO" 
AERO 

"aero” 
HAL F A ERO 
.AFRO" 

AFRO 
AFRO 
AERO 
AERO" 
AERO 
AERO 
AERO 
AFRO 
AERO 
AERO 
AERO 
AERO 
AERO 

HALF AERO 
AEPO 
AERO’ 
AERO 
AERO 
AERO 
AERO 
AFRO 
AFRO'' 
AERO 
AERO 
AERO 
AERO 
AERO 
AERO' 
AERO 
AFRO 
AERO 
AERO 
AERO 

"AFRO 
AERO 
AERO 

M 
61 
62 

'63" 

64' 
"65" 

66 
67 
6B 

'69* 
70 

""71“ 

72 
"73 

74 
75“ 
76 

"'77' 

78 
"'79 

80 

rT 
8 ? 

~"8 3“ 

84 
85' 
86 

"'87* 
88 

'"flp“ 
90 

.91' 
92 

“ 93' 
94 

“'"95 

96 
'""97' 

98 
99“ 

100 
lor 
102 
16 3 
104 

‘10 5*' 
106 
107 
108 
109'' 
116 
in* 
112 
113 
114 
115 

116 
"117" 

118 
119 
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. ,eí» HEATING rue caicuuticns .. 
! I FI i. *L. T «I T R )G0 TO 5 

.,... «Ml *.RtC,9*±,LG51A200*01OCIH SKTl'S 1**0* 971600» 
K 11 * 0 * *34 6Á006THE TAO* 10.0052 00 G CO. M BD-l «'THE T AO) 

..... «21 • 1 «GO USIA MOA* 11.7H2O0-2. C CFO 0* IA FO A) 
LAP S «l A/P S .^ 

.. ITIL AM 0 A. GT ». I * CD- 31 GO , 10 6 

... ___SI-ARP, €ONF_ 
QPÛT ( 2» i)*001*50«TÎpFpSbVb) /I?U6,D0*'lAPS*XÍa'(« 1 U/m¿*K¿í) 
return 

BLUNT CONF 
laminar tangent point heating 

A ERP 
AFRO 

.AFRO.. 
AERO 
AFRO 
AFRO 
AERO 
AERO 
AFRO 
AERO 
AFRO 
AFRO 
AERO 
AERO 

_0 OOT f 2,1J » J » ] 3.2nc*a0p. T i 1,1) * 1 O, 0077 89D 0 Cl* E PS 011) * I ! »84 9 Cu CP fcPSßl II A ER Ó 
1*(-1 »6022DCCC.PAID L* PEPÏB 11) ) í I 

LAMINAR HEATING ON CONICAL FRUSTUM 
CO ? 1-2,8 

T QOOT 12, I )«QBL*S.QP TI PE P SB I [ ) /(211 6.00* uAP5*X LAI I M) / ( Kl l.*K2LI 
RETURN 

TUI-BULENT HEATING RATE CALCULA TI CN5 
QBTC*II*. no** C C. 7A50U*f)LOG( H SR TO I ** 3. 112/00) 
K1T«C.900CG.02DCPTHFÏAD 
K2T*0 »ADO 

-K 3T*U.t5DÛCLA* ( D.CH 8DQ- 0. 6 «0-1*LA) 
KAT«1.CD0 
1HL A.MPA »GT , l.CO- 2 )G0 10 0 

AERO 
AERO 
AERO 
'AERO 
AFRO 
AERO 
AERO 
AFRO 
AFRO 
AERO 
AFRO 
AFRO 
AERO 
AERO 
A ERO 
AERO 
AERO 

' SHARP CONE 
TM-PS/21U.D0 .. .. ,U;KU 

„Jpuií I í. tj. »0« IC*jP.|PSB|e)*TM) **0.80j3./m T* K2T»K1T»K4T»X L AIj| ) * «0 » 16 5 AERO 

RETURN 
AERO 
AERO 
A ERO 
AERO 
AERO 
AERO 

■<r 

BLUNT CONE 
TURBULENT SONIC POINT HEATING 

»L E • 11500C.DC )MB O, A5DC „ AtHn 
I El 2 ,Gf , 11 E'JCf .DCIMH Ï2.254DÛCZ*‘ 12 • 2 4 6 D - S £ 2 * 1 « f 4 6-#"9D-”i 2 C X *3 6*7. 'ÍC-Ia AERO 

«I* . ... AFRO 
O DOT (4,1) * 3 76G»DC*IRHOI NF** C» BOO)*V** MR .... Aepn 
QOOT I 4., 1 ) *QPOT I 4,1)/( (R $**0.200)* (FACTR! ) *(lu .Üo **( 4.0Û * AFRO 

«HD > * )   AFRO 
_ TM»P$/nU.DC _ Appn 

QDüf ( 3, e ) *08 tü ? PEÍWfB f * TN ) **Ö78Ö;i?‘f ki T*ll2T*l(3'Tr*iÎ4Î *X Qfí r**uao 5 A PRÓ 
xC{), ... . AERO 

TURBULENT TANGENT POINT HEATING .... ..a ERO 

. F ITANG*(PEPSöm**(4,lDP/6. DO) 1*11» 01-IPEPSB II») **(1.00/6.00 M**3. AFRO 
X40(i AERO 

_QnOTI 3, 1).1.34404/( (RS*( 1.0 C-THE TA) I **0.2 DO J AERn 
QOnf( 3, Í) «Ql» f ("311 ) *T( RHÖ! ÑF />.'37 50 -3 > **i). BOO 1 *H T ANG* (bTÒWi UÕ*/ ) A ERO 

. AFRO 
ASSIGNMENT OF APPROPRIATE DENOMINATOR FCR HEATING CN ST AT IONS AERO 

AFT OF TANGENT POINT, 
TEST « 1 » nbORN/l 3.DIHA* TANT*TAN T) 
K 21* 1.000 ■ 
triLAMOA.LE.C. 20 C IK? T «C .60 0 £2.00 J* LÀ MOA- " 

K 3T*C,AS0C£ LA * (C.C3180E-C.6S0-3* LA ) 
K4T-1.DD0 

AFRO 
A FRO 
AFRO 
AERO 
AERO 
AERO 

120 
1.21 
122,. 
123 
124., 
125 
126 
127 
1 2« 
129 
no 
m 
11? 
133 
134 
135 
136 
137 
136 
13« 
140 
141 
14? 
143 
144 
145 
146 
147 
14R 
149 
150 
151 
3 5? 
153 
154 
155 
156 
157 
158 
ISO ' 
160 
161 
16? 
1,63 
164 
'165. 
'166 
167 
ua 
169 
170 
m" 
172 
173 " 
174 
175"' 
176 
177“ 
17fl 
170 
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l'FNOM V»K IT1»« 2T*K T 
C rENÙM1 FOR XLÄ ,LE. TEST .".*.. 

K ;l r « C, fr xn GCL Af ! 0, C 31 PO c- C. 6 Sl'-'í * (.Al 
CÊMEIHÍ-KÍ't*K2T*k'íl~.... ™ -- 

C CtWlM? KIR XI,A .LF. V»1EST 
K21»lf.6n0 ...*■' -- 
katj» i.íinc 
TFM«lA«RN'tRN/$!NT- --- - -,. 
K3T«( .A«DCf.TEN«(C.t31Pr)0-n.6f!0-3*Te,v| 
ÜCH0M ï»K 1T+K2T* KÏf*K 41-- -- 

C CENOM3 FDR XL A .G1. 3.+ TE Sî 
LO 9 1*2» ï ... . 
IFtXLAI II.LE.TESTIGO TO 10 
IMXLAI 1 l.LE.t 3.0C+TE ÍT) IGO 10*11.. . “ 
TM*PS/2116.0C 

“C""'. TURBULENT HEATING ON CfiNtCAL TRUSTUMT ' 
onnri a, i i=qbtc*ipepsbii i + tm)+*o.íjoo/iofnoi*3 

' .XLC 1 . . - 
CU TO 9 

. “lu LFN0M = DfNOM I " .... ..... 
GO TO 12 

11 "TEM*XLAI I l-TElf ... 
_ KAT*0.901D0LTEM+(“C.P6TDOCO.966D0+TEMl 

CENUM»'OENOM?*KAT".' ....* .. 
__ TM*PS/211ê.DC 

12 QOOTI?, 1 1 =QBTC* ( PEP SB ( 1 >*TM)**ÏÏ.flDO/(DE NOM 
__9 CONTINUE 

.RETURN““"* * .- ... ' 
F mi: 

AERO 
AERO 
AFRO 

“afro" 
AFRO 

"AERO 
Apn 
AERO 
AFRO 

"A FRO 
AERO 
AFRO ' 
AFRB 
AFRO 
AFRO 

'AERO' 
*xiA<n**.j.i6SAERn 

A EPO " 
'AFRO 

" AERn 
AERO_ 

"A FRO** 
AFRO 

“AFRO“ 
AFRO 
A PRO 
AERO 
AFRO- 
AERO 

IRO 
m 
1«? 
IF 3" 
IF A 
1F5" 
IRA 
1«7 
IFF 

“ipo" 
199 
191 
192 
193“' 
19 A 
199 " 
196 
197 ' 
19F 
199 ‘ 
200 
29i~ 
202 
203 
29 A 
209 
206 
20 7“ 
20 ñ 
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ca im 
SUMIÛUT INI-* Ml- 

AIM 
-AIM- 

IMPLICIT »6*1*8 I â-MtOII AtN 
-COMMON /BLK.O/ H140-,401 » X14 0 », W 401, S ( 401, W < 40 » , GP 1401 ,T 14 01 » GB14 0 » AIM 

1*0^» 65P» GTPtftSSi GTT, GSB»FiFP.FB»FC»E„ P,I0,RS,SL, ítOiA.El, AIM 
2I)êlta,fac,;ho,io»---.-.1 

C ÛMMUM/ÖLKI/M,N,l.LS,Ml,MS,NSiil,K,NC 
-.COMMON /¿NO/.I TERM—.. 

X 
■ G 

e 
X- 
c 

-c 
c 
c- 
c 

SUBROUTINE AIM, PART 
ESTIMATES THE LOCATION 

OF THE DAVIDQN MINIMISATION METHOD, 
Of THI: RELAT VE MINIMUM MITHIN THE 

INTERVAL SELECTED BV SUBROUTINE READY» THIS LOCATION IS 
COMPARED.WITH.THE VALUE.THAT WOULD BE EXPECTED FROM A "PERPEN¬ 
DICULAR STEP*. 

100- MSLGSPC3.0*IF-fPI/EL- 
301 TO-GS/T 

__TI«(,SP/£ __ 
302 0 » OSjRm.ODO-IO*TI I 
.- 0 » OABSI 0*21 .-... 

A»(GSPC0-2)/<G$P-GSC2.0*Q> 
- 30Î -TÜ»! EL*IGSPC2C2.0*(J|*A**2 )/3.0 

304 FO-FP-TO 
- - 3 OS.CAL L M A T M P-I N»N,II,G P ,-T »- 

306 TPi-GSP/SL ' ’ 
-  307 D0-3CS I « 1 » N .-   

3ob im—nmTPi*sm 
- 309 M*l  ....—— 

310 CALL MATMP 1M,N,T,GP,GTP) 
-111-If-12.0*T Ü6GTP1317,312,312 

312 TPl»l.O-A 
• 313 - 00 314' 1*1,N--- 

314 fm*A*XIIKTPi*XPm 
•-31S-L*! -.*--- 

316 RETURN 

c 
317 lF T FLOTP/2.0) 312 »318,318- 
318 DO 319 I*1,N 
119 T11 i*TC I ) tXPU )-—-- 
320 Ml*2 

321 CALL FCNIN»GB,F8*T»M1) 
.IFHTtRM.EO.O) -GO-T-O—322- 

10 
on ID I * 1,N 
XII) * Till* 
GO.TO 316.. 

322 IF IPB-FO)323,312,112 
»ia!~WRM£ .16,11—-—- 
324 DO 329 I-l.N 

-125 SII)*T11l-XPI11- 
326 M*'l 

-327 -CALL MATMP IM»N,6»G8,Gm. 
12« GTT*GTT-GTP 
329- IF (GTT)335,310,330...- 

AIM 
AIM 

■"AIM „ 
AIM 
AH 
AIM 
AIM 
AIM 

„AIM. 
AIM 
AIM 
AIM 
A "IN 
AIM 

.AIM. 
AIM 
AIM 
AIM 
AIM 
AIM 
AIM 
AIM 
AIM 
AIM 
AIM 
AIM 
AIM- 
AIM 
AIM 
AIM 
AIM 
AIM 

- AIM .. 
AIM 
AIM 
AIM 

-AIM 
AIM 
AIM- 
AIM 
AIM 
AIM 
AIM 
AIM 
AIM. 
AIM 
AIM 
AIM 
AIM 
AIM 
AIM . 
AIM 
AIM 
AIM 

3 
— .4 - 

5 
6 . 

7 
.—b_ 

9 
10 
li. 

- 12 
13 

— 14- 

19 
lb 
17 
1 Ö - 
19 

,,. i iCi 0 
21 

■ 22 
21 
24 „ 
¿5 

.. „2b_ 
27 
28 
2V 

- 30 - 
31 

-li¬ 
ai 

.34_. 
35 

- .36.. 
37 

—3 8..,. 
39 

-.4 0.- 
41 

-,.42,-. 
43 

_ 4..4- 
45 
4ij.._ 
47 
48 . 
49 

.-50-. 
51 

-.52_ 
53 

..54 
' 55 
...56 _ 

57 
5b 
59 

1-568 

TÍÍ'ftMfflfttl " 
I ' ' 

,1, 
lit 1 

•liirini 



w 

m CSS»GTT .-.. 
331 Sl«-CTP 

• 332 EL-l.a -—- 
331 1*2 
314" GO TO 316 - 

C 
335 L-3 ■ - --- 
336 GO TU 316 
-1-format omouícocxeu 

ë NO 

- AIN 60 
AIN 61 

-AIN 62 
AIN 61 

.AIN - • 64 
AIN 65 
AIN - 66 
AIN 6 "ï 

--AIM-6« 
AIN 69 



Il1 II! il N ! mi HI NhIU'IIH! wi iiiHiüii-iiii^i.iiHnH min mhihii-i h MHWWWllilililH 

C«POII 
-WH. Í ll-MiAM*.1.A-H, (KM. 
SUM OU T ! N6 A« F OT 21H ♦ A SOUND, RHO J 

ARFOT 
.ARPOr- 

ARFOT 
.ÂRFOT- 

SUM OUf INI A RF DT 2 CALLS IN SUBROUTINE C0MF62 ANO CONVERTS THEM,FOT 
ARFOF - 
JH RP DT 

.NON-OI MI«SI ONAL.DE NSITT.OBTAINED FRO« 
PER CUBIC FOOT. 

RHOO » 0.0023769D0 
-CALI' COMP&2IM, RHOfASCUNO» T«P1 

RMU« RHO» RHOO 
"RETURN 
END 

IT.INTO UNITS 'OF...SLUGS 

1 
■'"2. 
ï 

-4- 

5 
4-. 

7 
ARP illT—.B- 



!|:lÍÍEMl!jMMMÉMléíW#MÍ«!!>te .. •wf 

CAWDIM 
IMPtIC!T--Ä£4L_*~A-( 0*X-»._ 

SUURúUVINt AR2UIM(N, H, X, 
C AR20I M - - NOTE THIS HAS ¿TQU,I) 

DIMENSION XI8IN» ,YT8(MJ , 
C 
c 

--C- 
c 
c 
c 

XT0# Y, YTrt» l , ITB 
-THE U6KAKY HAS-IU.JÍ - 
ÍTBtH, NI 

-.^UftROUTINE ARIOIM-PERFORMS A-L 5 REAR-INTERPOLATION-IN.A_TMO« 
DIMENSIONAL TABLE FOR I AS A FUNCTION OF X ANO Y, 

NN » N-i.— ..:______ 
MM «M-1 

.. 00 S-l-JL-U.NN___ 

I « I 
IF( XTBIIUJ -X » 5» 6,.. 6 .. 

« (X- XTBIIJ » / (XTBUSU - XT0IIÍ I 
CO TO.-? ... - -... 

CONTINUE 

P2 

10 

....9- 

DO 9 J *1, MM 

IFl YTBIJCU - Y I 

PI » (Y- YTBUn / -< 
GO TO 11 

-CONTINUE--- 

9, 10, 10 
YTBUfil) ■ YTftlJ) ? 

11 

AR2Ö1 
ARéül 
AK2U1 

- ARIDI 
AH2U1 
ARADI 
AKEÜI 

— ARiDI, 
AKXÚI 
ARiOI 
ARiOt 
ARidOI 
ARcUl 

.ARtOl 
ARXDI 
AR2ÔI 
ARXOl 
k'iUül 
AR2DI 
AK2U1 
ARcDI 
AR2D1 
AR2UÎ 

’ AR2UI 
AR2DJ 

-AR2U1 
AK20I 

13 

l « 11*00 -PI -P2 A PI * P2) * ITBIJ.n A ( P2 -P2 * PU * ITBUARxOI 
l.IAU AI PI - PI * P2I * ITiUAl.l} A Pi * P2 * ITBCJU,IAU • AK20I 
. -- -- ■ -. ’ AR2UI 

RETURN AR2Û1 
£N0.--- -----.... — AR2U1. 

1 
-.2.-. 
* 
4 ,. 
5 
6 ,- 
? 
ê~~ 
9 

10 
1a 
12 
13 
14... 
15 
16 
l? 
id 
19 

.20.— 

21 
¿¿ 
23 

24 
25 
.26— 

27 
2d 
¿V 
30. 
31 
32.-. 
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CJR30M AK30I 1 
— .IMPLICIT REAL *~41 A»H t 0-1-)---------4R301— Z~ 1 

FUNCTION AH30IMÍ 0 , N20, «0, NiO , ROM* H . EM .XVITBL I AR3U1 3 
..-DIMENS I UN 0CN20t* H20,.NIO » --,- XY1T8U li,3)..-.-.Aft30I -4 .. 

AR3DI 5 
. ... - ' -..-.—... -.--- ---- -«**•*- AR3UI ö.- 

FUNCTION AR30IM IS THE RESULT OF A TABLE LOOK-UP EMPLOYING AKJul 7 
-  -LINEAR INTERPOLATION TO UÊTERMINE .THE VALUE OF A DEPENDENT--AR30I-—b_ 

VAKlAdLt WHICH IS A FUNCTION OF THREE INDEPENDENT VARIABLES. AR3UI 9 
.-.-.-.- -. -- AR3UI 10 . 

ARjOI U 
. 00 l .1*2, NIO. .AK3UI . 

1*1 AKjUI 13 
..I Fl- EM ..LE—.KYITBLI 1,31.-I-.GO-TO.2 .......AK3UI 14_ 

1 CONTINUE AKiDl 13 
C ■ ' .-.ARauI J.6 . 

I* NIO AR3DI 17 
WRlTElfcUQQQ) XYITBUI,!).-. - -.. AR3Ü1 IB.. 

1000 FORMAT! • THE VALUE OF M-RA’ IS GREATER THAN THE M-RAT VALUE AK3U1 i9 
..-IOF.- THE LARGEST.0-TABLE . WHICH JS* mOiB.6./- I........ARdOl ...20_ 

C ARjOI ¿1 
2 CONTINUE ..-. .-.- , ARjUI ¿2 ... 

H* I-l AR301 23 
CALL AR201MI N20, M20, ROW, XY2TBL11 ,1), H, XY1TBL(1,2), AR3UI ¿4 

I ANSI » 0(1,1,11) ) AKiDl, 2a 
—.-.CALL AR2ÛIMI -M2G-t.M20,.-R0W,,XY1TB*, ( 1 ,1) ,..H* XYZTBL (1,2) *.. AK30I 2l.._ . 

I ANS 2 , 0(1,1,1) ) AHÍ Ul ¿7 
-. AR3DIM » (ANSI *( XYITBLL 1,3) - EM) C ANS2 * (EM - XY1TBL 111,3 AK30I 2« 

II ). ) / ( XY1TBL( I»3 ) -XY1TBL1II,; ! ) ARÎDI 29 
C .- . -. -.- ’ -.AR3Ü1 3D -. 

RETURN AKiDl 31 
..END .. • ........-.....—AR3DI -32.. 



CAVPLT 

CAVPLT 
CAVPLT. 

PROGRAM 2542 

WITH CORE REMOVED SEPT, 11, 1968 

C 
c 
c 
c* 
c 

""c" 
c 

"c 
c 
T 

c 

c 
c 

"To'' 
20 

33 

SUUN0UTIRE AVPLT(XQ(!Z,XiY,Z.KV,lC) 
IMPLICIT REAL*e(A-H,3-¿). 
COMMON OCCUR, N0CCUR 
COMMON /CPCCUR/ PCCURUnTO) 
COMMON /CICCUR/ I OCCUR I 320! 

JT”AL?4.0,01 *0? ,b3 »_XU _ _ 
DIMENSION XQ (401., I0P(9OT "* 

DIK G H S12 N LI 1 (1 Ü ! , I i 2 ( 10 ) , B 3 ( KU * IC (1) ♦ 
DIMENSION N0CCUR(30) 

.,1,1/(160) 
DIMENSION X ( 1 ) ,y(l),¿(T) .ZPLOTdóC) 

_O j ME NS,I ON.J. 1,2.0O I_ 
COUIVALENCE Í OCCUR (07101) 

.. HOLD! 3,50.1, 12(1) 
,NPV ( 160 ) »iJCCUimOQQ) .R<3) »SAVE (9,160,3 ) , 

EQUIVALENCE 
CÛUIVALFNCE. 
EQUIVALENCE 

equivalence 
.„equivalence 
equivalence 
equivalenc 

( OCCUR I 07251) 
( OCCUR I 05561) 

(OCCUR I ()0161 ) 
( I OCCUR 100308) 

.¡.I OCCUR (003 0,9) 
( I OCCUR I 00001 I 
((OCCUR¡00310) 

equivalenc e(iccc u r( o oo oi3 j 
EQUIVALENCE ( I OCCUR ! 00302) 
EQUIVALENCE ( [OCCUR (0031 ? ) 
£QUI VALENCE ( I OCCUR (00305) 

Totj I VALENCE ( [ SkCUR'l OÕ3 0 7Í 

EQUIVALENCE ( I OCCUR(00141) 
DATA ÍÍ/4H t 

H0LD ) 
SAVE ) 
T ) 

„2PL01 ! 
I 1 1 

.ITP.L21) 
10 P ) 
JJ ) 
KX ) 
LPLOT) 
N C 0 N 1 
MDEC3Y) 

“npa 
NPV 

. 4VPjJ_CAN._PR0D.yCE_£0UR.XI NßS flf_PJ.0TS, 
oefficient' 

.AVPLT 

avplt 

-AVPLT- 
AVPLT 

-AVPL.T- 
AVPLT 

-AVPLT. 
AVPLT 

JCVPU. 

,...1 

2 
~3~* 

4 
-5-- 
6 

...7_ 

8 
,9. 

10 AVPLT 

.avpltju. 
avplt 12 

—AVPLT 
avplt 

-AVRLJ 

,..1.3... 
14 

-LÍL 

,_SUnR0UT I ME 

ON" THE ' VALUE :0 F KY. IF KY = 1 , [ N FLUENCE 

OE PREPARED AT A SPECIFIED NUMBER OF ALTITUDES, NPA. 
ONE CORRIDOR PLOT IS PRODUCED. ' IF KY=3, 0NE PLCfoF 
IS PRODUCED. IF KY«4, ONE PLOT OF LOG ( Y ) T 
X WILL BE PRODUCED. IF KY-5, THE PLOT FILL 
THE COMPUTER RUN WILL BE TERMINATED. 

pimeiÆL- 
PL0TS WILL 

IF KY=2, 
V VS. X 

avplt 

...„AVPLT 
AVPLT 

„AVPLT... 
AVPLT 

_AVP_LI_ 
AVPLT 

.AVPLT. 
avplt 
AVPLT. 
AVPLT 
AVPLT 
avplt 

„Avplt,,, 
avplt 

.AVPLT., 
AVPLT 

16 
17... 
18 
19 . 
20 
0,1_. 

0 THE 
WILL 

„OASE .10 
BE CLOS! 

VS. 
:() AND 

,,,3 7,. 
38 
39 

REWIND 9 
IF( IMPL0T.NE.O) 00 T0 10 

CALL I D F RIIV112 H L0 R A Y N E K 210.2 H 
IMPLOT * 1, 

, ÜH2 542F 

GO"" T0 "" ( 2'.', 20.11Ò • 1 lb,23C ) » KY 
CONTINUE 
WRITE (9,2000) IC(1)V ICÎ2Ï 
DO 33 I » 1, 19 
jP « f* " 
,IF( 12(1)*E0.NC0N)_G0 T0 40 
CONTINUE 

-4Ü 

45 
T ' 

JP 
"GO 
JS 

*'JR" 
ifiky, 

0 
TO 45. 
» JP + JP 

JT'-T 
G0 T0 70 

AVPLT 34 
AVPLT 35 
AVPLT 36 

..avplt. 
avplt 

_A.YP.LT_ 
AVPLT 

...AVPLT, 
AVPLT 

AVPLT. 
AVPLT 

.AVPLL 
avplt 

..AVRIL 
AVPLT 

JWPLI 
AVPLT 

JlYELL 

40 

4L 
42 

„43 „ 
44 

.iiL 
46 

.4L 
48 

AS¬ 
SO 
JLL 

AVPLT 52 

_A.VRLT_53_ 
AVPLT 

JiVRlX 
AVPLT 

AVPLT 

!?4 
.w_ 
56 
57 

AVPLT 
avplt 

' AVPLT- 

58 
59__ 
60 
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50 
-ÿÿ“ 

C 
TÖ" 

66 

*"C 
70 

Ji J U..1.JJÆL&J.1 till 
W(2Í» H0LD(2*11 i 

-WI3J*.''010(3,1.JJ 
00 66 I^l.NPA 

_j.*.N&v:(.n.,_ 
R ! i i ■ SAVE ( Jj * J, 1 ) . .J 

î-? A VE (JJ, J ,2) 
R(3) » SAVE!JJ ,7*3) 

. V'R I TE ( 9,2100 ) ( OCCUR ( L ) *(.*127,129) ,26(.37( J) 
IF ( J P, E0.0 ) G0 70 50 .... ™ . 
V.'RI TE ( 9*2200 ) XQ (JR). XQ (JS) 
G0 70 55 ' " ' ' ..*' ... “ 
WR(TE(9,2300) NC0M 

ENDFILE 9. ... ' . 
REWIND 9 
READ U. 3100Tb2 .... ” 
READ(9, 2900) 01 
READ(91 3100)"83.. ~ . * 
rcv.'Ino 2 
IF(I0P(76)•EQ.1) G0 

00 

70 60 

JKL » DM INI 1 W ( 1 ) *W I 2 ) * W ( 3 ) ) 
XU « DMAX H W (1) , W12 ) , ';! ( 3 ) ) 
YL * DMIN1(RII) .RÎ2Î.RÏ3Ïr 
YU * DMAX1Í R(1) *R(2),R(3 ) ) 

“xir" íxT-xlTbTdÔ 
XL -XU 
(VU -YUV8.D0' 
YL -VU 
PIT(1*0 *XL *XÙ.W *0.25 *YL * YU.7..0.R.70.Il,40.83,40,02) 
PLT(2,3,1) 
PLT! 5,12 ,PLI IM) 

WRITE(6*3000) PLTIM 
'G0"T0 66. 

XL 
YU" 
YL 

"CALL 
CALL 

"caïlT 

CALI CZPL0T 
lYL,YU,1,0,1 

CONTINUE 
"RETURN“ “ 

9. riTf,W, R. 3,1,1,55,707(31,40,03,407(3 

XU ■ ZPLBTUI 
XL • ZPL0TILPL0T) 

CALL MAXMIN(KX,KX*X 
CALL MAXMIÑ(KX,KX,Ÿ" 

2,1 » 1 * XL.XU, l’. 

,XMIN,<MAX).. 
.YMIN.YMAX) 

YL * DMINKXMIN.YMIN.ZMIN) 
. YU . PMAX11.XMAX, Y.MÔX.IZMAÄJ_ 
WRITE(9,2500) 

, If (NDE,CO Y. O.O.TO. RO,  __ 
WRITE!9.2400n0CCUR(L>*L*127,1297 
GO TO 95 _ ™ „ 
IFIJP.EQ.O) 00 T0 90” 
JT » IZCJP) 
WRITE( 9,2600) (0CCUR(L) ,L*I’27*Ï297,XQÏJR") *XoTjS)7i9CCUR(77? 
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AVPLT 61 
-_AUCU-42-.. 

AVPLT 63 ' 
... AV.P„LX.,6 4— 

AVPLT 65 
—AV PLI.66. 

AVPLT 67 
-AVgJLI-6a_ 

AVPLT 69 
—A VPLI...ZÜ. 

AVPLT 71 
_AVPLT_J2_ 

AVPLT 73 
AVPi T Th _ 
AVPLT 76 

..AVPX-l-J.û._ 
AVPLT 77 

—û V R LI_.7ii.___ 
AVPLT 79 

—AMLJLiin 
AVPLT ai 

—A,VPL.I,_S2_ 
AVPLT (J 3 

_AVPLT.,84_ 
AVPLT 05 

.AVPLT 86_ 
AVPLT fi? 

. AVPLT 03 __ 
AVPLT 1)9 
AVPLT 90 _ 
AVPLT 91 
AVPLT 92 
AVPLT 93 
AVPLT 94 
AVPLT 95 

_AVPLT.96. 
AVPLT 97 

_A.V£LJ_2li_ 
AVPLT 99 

-.AVPLT100 
AVPLT101 

_AVP,U2,g.2_ 
AVPLT103 

-Avaxm 
AVPLT105 

—A.ypLTlCk_ 
AVPLT107 

—AV P L.I l.¿8- 
AVPLT1C9 

_JWPU.UO_ 
AVPLTlll ' 

—AVPLT 112_ 
AVPLT113 

_A.VPLH14_;__ 
AVPLT115 

—AVPLJU6_ 
AVPLT117 
AVPLT11U_ 
AVPLT119 

.. I N'II'IIIIHI MhMIilhllI I l'J'IMIHIIIIHMIIIIIINII IIIIIHI IHI'II'IIII I l'l'l'l'l 11'l'I « 11 ... l'l'I I11 
P 

IJ. 



90 
.9 b EMDFILE 9 

REV11 MD 9 
READ I 9 * 3100) 
READ!9. 3100) 
READ I 9, 290 
REV IRD 9 

0) 

02 
03 
ei 

GO T0 95 

1F ( 10P(76) « Efi. l ) 60 T0 100 

XU 
XL » 
YU * 
YL * 
NF » 
CALL 

» (XU-XU/O.ODO 
XL -XU 
(YU -YL)/0,00 
XL.-YU.... 
123 

PLTIK I 
PLTIM 

100 

CALL PLT I 5,12 » 
URI10(6,3000) 
RETURN 
CALL E Z P L 0 T(9, 

3*YL » YU, 1 ,0,1 ) 
CALL E Z P LOTIO» 

1 1*3*1) 
CALL E Z P L 0 T(9• 

ï X'.',-2 ,YL ,YU,1,0.) I 
RETURN 

AVPIT120 
—âiifTLiXÜJ._ 

AVPLT122 
„.AVPLI123.. 

AVPLT12A 
..AVPLT 125.. 

AVPLT126 
. AVPI Tl?7 
AVPLT120 

...AVPLT 12 9_™ 
AVPLT130 

..AVPLT131__ 
AVPLT132 

.AVPLT,133- 

PLT ( !, 0, XL, y.-J, T ,.0 »NF *YL,YU,4»1, X , Y L,. YU ,* 4,1, Y., Y L, YU, 4 » L,.Z,.. 
1 70,l)l,0,B3*S,B2,0»B3»G»B2,a, t)3,0,B2) 

CALL PLT(2*KX,1> 

, 1 ,1 ,T ,X,KX,1 ,2,42,70*01,40.[33,40,02,1 .-2 ,XL..,XU,-2, 

,1,1 ,.T , Z » KX , 1,2 ,.42.., 1,0,1, B 

,.1 ,.1, T_,V,KX_.1,2,42,1, CJ 

AVPLT134 
.AVPLT 13 5. 
AVPLT136 

..AVPLT137. 
AVPLT139 

AVPL.T135.. 
AVPLT140 

.AVPLT.1,41 
AVPLT142 

C 
...C 

c 
11 0 

122 
12 5. 

N = 1...... _ _____ 
ï F I ï C ( 1 ) . Ë Q • Ò « A N P » K Ÿ . Ë Q, 4 )" N * 2~ 
U 111 J = 2, LPL0T 
1FIYU-1 ) .‘,'L . Y ( J ) ) GO T 0 120 
CONT I MUE 
RETURN 
DP 121 I « 1, LPL0T__ 
U( ! ) * Y(! i 
CONTINUE 
IF(N.ME.2) 00 TO 125 
I F(KY.NE »4) GO TP 1Z5_ __ 
IF! ICU ) • ME « 0 ) 00 T0 125 
DO 122 Jf « 1, LPL0T___ 
m u = DL0G10 ( W (1)) 
CONTINUE 
coRfT Nul. 
•■■'RITE ( 9.2 600) OCCURtL) ,L„127,129) 

ENDFILE 9 ' ' ” 1 
REWIND 9 
TíÉAD'I 9",.2 9ÕÜT1?; 1 —~ 
RE1’.' I NO 9 
IF U0P ( 76 I'.CO.l I G0 'll'130 

1, B,. 2., -2, XL..X Ui-2..ilUI„U_,jA VP LT. 14 3,, 
AVPLT144 

R...1..,8,.1,6,2..,.-.2.^1,.AVPLT145 
AVPLT146 

....AVPLT147. 
AVf»LT140 

. -...AVPLT 149.,. 
AVPLT150 

. AVPLULiA 

1Ö' "XU' V*( ZOL0TT1 r-ZPL'et ( lPl1)T7T7S~ 
XL * ZPLOTILPLOT) -XU 

TAIl-T'.ÁXNaTr(LPL(;T7rol0TTF,T:TlTñY';:‘70(')- 
YU = (YMAX-YMIMJ/8.D0 
Yl 3 YM1N -YU .*. . 

||||||||!|)|i||||||ffp|l|iHl)'li|!l»(l#l!!ITI!'íll:NI!l.. .. II« 11 :|:l'l !l M NI'M .. ^-1141111111111-1111 HHIII'I l-lll Uhl l-l HHHH'i'hl 11 INHlM I'M Mini! I MM M'Iiim 11 

AVPLT152 
AVPLT163. 
AVPLT154 
A,VPLT166_ 
AVPLT156 
AyjEUiiX 
AVPLT168 
AVPLT159 
AVPLT160 
AVPLT161 
AVPLTÍ62 
i).V£L„I163. 
AVPLT164 
AVELXltó 
AVPLT166 
AVR LI 1.6.7. 
AVPLT168 
AVE.LLL4Í 
AVPLT170 
AV2LL171. 
AVPLT172 
AVPLT173 
AVPLT174 
AVPLT175 
AVPLT176 
AVPLT177 
AVPLT 17-7 

.. Mi|M IHMIIIIIIMIM HIM : . 
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130 

WIL £!-Ti:»0.XUXyjX,0,25,YL, YU,4.0,1./,70.81 »40,133,40,112 ! AVPLT179 
-VÍ>U,w.PUI.L2.».LPJLßlI U —............. . ....- AVPLutlllQ 

CALL PUT I 5»12*PLTIM 1 AVPLT101 
.., WR I TE (.6., 3,000 ) Pi, TIM, ______ AVPI J1Ü2 

RETURN AVPLT103 
CALL, EZPLOT 19.,1 »N|Ä,,W,*,LPU0I,.1,2.118,,70,31,40,Xü».40»I¿jXU.,jajiXLUljAVRLUiS4_ 

T~ 
c 

w" 

1YL,YU,1,0,11 
RETURN 

C 
"c. 
c 
240 

ini0P(76)»LO.l) G0 T0 240 

CALL PLT(6> 
CALL EXIT 
RETURN. 

CALL FRAMEV 
^ CALL ENDJOli 

CALL"PITNO. 

RETURN 
C 
C 
c 
c 
Mío 

21iw 

2200' 
2300 
2400 

"2500 
2ÖÖ0 

AVPLT105 

jfü/£LJie.¡L 
AVPLT107 

„AyPLXlM.. 
AVPLT139 

.A VP LT 1.9.,0_ 
AVPLT191 

.AVtiL.mZ. 

FORMAtHH 9II0K1 TA ?A4. 77JÍ1 

FORMAT(1H 5MDATE F9.3, 611 CASE F9.3,6H MEM0 F9.3, 10H ALTITUDE 

1 P'V » 1 » 9X) 
FORMAT(1H 2A4• 3?X) _ 
FÍ3RMATI1H 112, 28X) 
FORMAT ( JH SHDATi F9.3, 6H CASE F 9.3., 6H MEMO F9.3, 29X)_ 
FORMAT [ 111 SHALT 1 ÍUDF 32X) 
FORMAT (1M 51 IRATE F9.3, 6H CASE F9.3, 6H MEM0 F9.3, IX 2A4, IX 

1 Flo.2, BX) 
2700 FORMAT ( JH 51'1 DATE F9.3.6H CASE F9.3, 611 McM0 F9.3, IX Iß, IX 

1 Flu,2, BX) 
2BOO FORMAT! U! 30HRESULT$ OF PROGRAM 2642F QATE F9.3, 611 CASE F9.3. 
.. I 6M MEMO F9.3, AX) 

FORMAT(1H 1BA41 2900 
30 Do 

31 CO 
FORMAT UHD BHPL0TIM 
FORMAT (1H 10A4) 

« F10,4) 

AVPLT193 
_AVPLT194_ 

AVPLT195 
_1VPLT196„ 

AVPLT197 
__A.VPL.Ti.9ji_ 

AVPLT199 

„A,VPU'2.i*,0_ 
AVPLT201 

.VP L T 2 0 2 . 
AVPLT203 

AVPLT204 
~AVPLT2C*5 

_A.VPLT2.6_ 
AVPLT2Ö7 

_...AVPL.T22ft_. 
AVPLT2Ü9 

_AVPLT2,1D_ 
AVPLT211 

_,A VP 11212,.,. 
AVPIT213 

AVPLT214 ,. 
AVPLT215 

_¿WP L1216_ 
AVPIT217 

...AVPL121Í!. 
AVPLT219 

_.AVPLI 220.. 
AVPLT221 
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HË&Sfe 
tttSaË 
utsse 
Öcibt 
ttfcSSË 
ttË&SË 
atssK 

SUIÏkOlITINE HtSSÉL -CALCULATES FO» COMPLEX ARSUHÊN1S THE BESSELÛtSSE 
FUNCTIONS UE INTEGRAI UKJE R ZERO THROUGH THENTT-FOUK» JNX8ES tttSiE 

f FFSSEt 
- -..-IHHUClT- REAL*« (A-H,O-Z»... 

SUBROUTINE BESSEUXR,XI,CtNiZMRO.ZNIO, 

.—HT> -.- - ~ -   - .* .. 
DIMENSION maus.zü) ,ZNI')I25,25I 

À 
2- 
3 
A 
» 
G 
ï 

-J- 

9 

IS CALLEO Tir CALCULATE THE BESSEL FUNCTION OF MAXIMUM OROLR, N.OcSSfc 10 
ANO OF N-l. THEN A RECURSIVE FORMULA IS USED TO CALCULATE 

_ EACH DIMINISHING ORDER UNTIL THE 2ERÜTH ORDER IS DETERMINED. 

.~N1*NU.—...-. 
B*XR**2£X1**2 

.. IF ((112,4,2 . 

4 ZNROINl, ITI-O.ODO.-*■- 
ZNIOINl, !T>*0.000 

.2NRO(N, 1 T >«O.ODO---—.....—....... 
2NI0(N,IT >»0.000 
GO TO 5 .-... . 

....2 CONTINUE 
CALL JNXBES(XR,XI,N,C,2NR01N! , IT),ZNIO(Nl,I T)I 

CALL JNXB ES(XR,Xl,NN,C,2NR0< N, IFI,ZNIO(N,lTI) 
XKB*XR/B .-. 
XIB—XI/B 

5 00 1 1*2,N 
-.NN*N-I ... 

XNN«FLOAT(NNCl) 
.NMl-NNC1 

NN2»NNC2 
.HN3»NNG3 

RESSe il 
BESSE i 2 
BESSE ii 
BESSE 14 .. 
BESSE IS 
B t S S E i 6 
B t S S E 17 
BtSSt 16 
HESSE i9 
BcSSE 20 . 
BESSE ¿i. 
BESSE 22 
BESSE 2i 
BESSE 24 
BESSE 25 
BtSSE 2o ... 
BESSE ¿1 
BESSE 26 - 
BESSE 29 
BeSSE SO 
BtSSE ai 
BESSE ..-BE¬ 
BESSE 33 
BESSE 34 
BESSE 3a 
BESSE 36 IT, I * l# » "N Cft ^3 1 " r ' * —i- 1*1- i-. 

2NR0(NNl,IT)«2,00*XNN* IZNR0(NN2,1TI * XR0-ZN!0(NN2*IT I*XI Bl “ZNROINN3BESSE 37 
M ... BtiaL 3ö 
l'jj-j BLSSE39 

I ZN10INNI, in*2.DO*XNN*(ZNRO(MN2f I T I *XI BCZNIOI NN2t IT I + XRBI-ZNI0INN3 BtSSE 40 
j(t BESiE 41 
ejr) . , BESSE 44 

' ttill ti gND ________________BESSE 44,. 
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CONT" CHfJTO 1 

IMPLICIT REAL*? U-M,CWt . _ _CH‘¡TP 7 
SUlWnutiNi CHNT8L (OVALLE 11 TL'PNX »LCHNTO CW^n j 

C CHMTP A 
°€AL*8 LAM^A iLA »N$L »NGL »NST #NGT ,LAM0A: .LÃ MO A? ,L A1 ,1A2 i L/IE, L AMCIF CMfJTp <5 

C CHfJTP 6 
t IM IN SKIN CHNTP 7 

1 TXÇÇDI 50Í » Î4B11 5f)I *T A(i! X (50) t T ADZ IM I f TM (A f til t .. . CHNTP,,„R  
2 (ICCUP tA0i:0),lJOCCUI<n0> ,DVALUE( UI .TADIXKSO I ,r AtU2ISj»CHNTR <) 
3 , rxcco 1 ( 50 », TXCC.P ? < Si») • TAB! 1 lüti, «T 48! ? ( 5') I »T A K2 H 5v ) » CHMTRir 
A TAHi 21 ÎC) CHfJTR U 

£ CMNTR 1? 
EQUIVALENCE ■ “ " . CHNTR 11 

1( OCCUR! CCA Mi f TAJ », (OtC UU OM) .RETA? ) , ( Cf.CUR (006 ) , PET A3 I,. CUNTA 14 
?( OCCUR! 007 I, (it TA A 1 « ( OCC UP ( OOP) .COST 1 , ( CCCURniA) ,CP2 ), CHNTR H> 
7( OCCUR ( C li ) t CPC », (OCCUU02?) lOELRNm » ( CCCU«(073) ,nCLHC ), . CMNTR 16 
At OCCUR ( 02A ), EP Sí L J, ( OCC UR ( C2f>) ,F 1 CUNTA 17 

EQUIVAL feNCE . . TUNTA Ifi 
1( OCCUR!U30), HRE F ),(OCCIR 1C77I .IAMOA ) , ICCCUR(037),LA ), CHNTP 10 
7( OCCUR (C 36)»N SL ),(OCCLR(C70) 
31 OCCUR!ÕA11.NGT ),(UCCCP(CA?) 
AI OCCUR! C A! ),RR >, Í «X UU t T»A) 
51 OCCUR ( -jf A ), SINT ),( OCC UR ( 066) 
itOCCUR (QTU1, TAN T 1,(OCC LR( 073) 
7(OCCUR (U 76), THE TA ),1 OCC UK (CRA) 

.8( OCC UR (124 )., CMC! Ml. ), (OCCUR (12 5) 
FQU I VAL EMCr 

1 ("öCCUR( 111),Ml ), (OCCLR113A) 
ÎI OCCUR! 13 6 ), R ft 1 ), (OCCUR! 137) 
?! OCCUR ! IS'H.W? ï, (UCCLP (14() 
A!OCCUR ( 142),P ft? ),(OCC LR! 1 A3) 
E( OCCUR! 1451,2 TURN ), (OCCUR! 140 
6!OCCUR! 149), TW! I ,(OCCUR (160) 
71 OCCUR! ICRI.TW? ),(OCCUP (169) 

EQUIVALENCF 
1! OCCUR ! HC », T AC TR 7 Í, ( OCC UR < H i ) 
2! OCCUR I 192 ), FAC Tfi A ), (OCCUR (193) 
3( OCCUR ( 195 ), FAC TR 7), (OCC UR (HH 

™A I OCCUR!??8),WT0TÄl) 

,NCL ) ,(CCCUR(0A0),N5T ), 
,P! ) , ( CCCUR (<)6 ? I , RN I, 
,RFS!NT) ,(CCCUR(068 1,PHC2 ), 
,SOC OST) , ( CCCUR !')A9 ) ,TH£T AC), 
, T 1,5 TAG) , ( CCCUR 074 ) ,TWU ), 
,M ) , ( CCCU«(0H5) ,W0 ), 
,CMflIN2) . 

, THF TAD , (CCCUR! 136 ), RN1 I, 
.UAMOAl) ,(CCCURÍ138),LA1 ), 
,THF T12) ,(CCCUR(141),RN2 ), 
,L AM0A2) , ICCCURtlAA) ,LA2 ), 
,LA1F ) ,(CCCUR(1A7), RBI F I, 
,THE Tlf) ,< CCCUR()611,UAMUlF), 
,RN1F I ■ (CCCUR(170),Wtf ) 

,FAC TR3) , 
.FACTMI , ( CCCUR 1194 ) ,FACTR6), 
»CPQIN ) , ( CCCUR ( 2*>A ) ,WT M ), 

CHMTR 7f. 
CHNTft 21 
CHNTR 22 
CHMVB 23 
C HN T R 74 
CHNTR 76 
CHMTR 76 
CHMTB ?7 
CHNTR 2fl 
CHNTR *79 
CHNTR 30 
CHNTR 71 
CHNTR 37 
CHNTR 33 
CHNTR 34 
CHNTR 36 
CHNTR 36 
CHNTR 37 
CHNTR RR 
CHNTR 39 

EQUIVALENCE 
" 1(0 UCUR (0944), TXC.COl 1)), (OCCUR (Cfl94) , TAB! (1)) , 

£( OCCUR! U944 ), T A B 1X ( l ) ) , ( DC C UR ( 3994 I , TABZ(U), 
31UCCUR!2644), lull,11), 
AdUf.UR! 2837), TXC GO 1 ( 11 ), (OCCUR ( 2893 ) .TXCGO? (1)) ,_„ _ 

— «(OCCUR! 2933), TÀR1K1)),(OCCUR(2983 I , TAB 12 (1)1 , 
6IUCCUM 2033),TAB I XI( 11 ),(OCCUR(3037)»TABI X7 (1) ) , 

' .. 7( OCCUR! 31331, TARZK 1)),( OCC UR (3103) , TAB Z2 U > ) 
EQUIVALENCE 

*. ilNOCCURI01), JJHOLO) i (NOCC UR ! PAI ,MAXTAB) ,(NflCCUR(05) ,NOS EUR), 
2( MOCCUP ( 1<:>, MHFAT) , (NOCC UR II?) ,MATLNO) , ( NOCCUR (1 5 ), NO L CM ), _ 
,(f,uccu9( l(.,/MXfAöl),(NOCCUP (17) ,MXTAR?) , ( M3CCURI2Q ) • MATIN 1), 
4(Nl)CCUR(?l)tMATLN2l _ 

if ..-- , . 

COMMON OCCUR,NOCCUR , 
.. C .. ' 

C SUBPOUT INF CONTRI ASSIGNS THE APPROPRIATE CEURFTP1C ANC 
C MATFPIAt PROPERTIES AS INITIAL VALUES AT THF REENTRY ALUTUOt 

» * 

CHNTR 40 
CHNTR 41 
CHNTR 42 
CHNTR 43 
CHNTR 44 
CHNTR 46 
CHNTR 46 
CHNTR 47 
CHNTR 4R 
CHNTR 4° 
CHNTR 50 
CHNTR 51 
CHNTR 52 
CHTITR R3 
CHNTR 54 
CHNTR 55 
CHNTR 56 
CHNTR 57 
CHNTR 5P 
CHNTR 59 
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AND' AT AL T ligne /TLÍÍN* WIT »T TIÍP J fiTFQ RATI CN IS HESUKTfcC 
ATT FP DISCONTINUOUS CHANGf IN C DAF IS UP AT ! ON* THE TAULtS WITH 
SUBSCRIPT 1 ART ffl» THF INI TIAL C INDI TICKS AT RFENTKY, I HUS b 
SUÜSCRIPVtn WI1H A 7 APF CONFIGURATION.PARÁLETE FS AT ¿TURN.. 

IOC 

JJ HJL0*0 
"CO TO« ICOtÍOÓI, 
l TURNK »/TURN 

LCttNGE 

10 1 

GEOMETRY DESCRIPTION AT REENTRY ALTITUDE 70 
CM ‘I'.'l J = !» SO 
TXCGDI J J = TXCGD1«J) 
TABU J ) = TAB IK J ) 
TABIX«J ) = T AU IX1 « J) 
T AW « J I * T A B Z 11 J ). ... .. ... 
CMU in*cmuIN 1 
MAXT AB=‘IXTAB l .. ' .... 
THO±TW I 
J J = 1 F1 ... .... 
MATING =MATLN_l _ 

CO TU ( IC2, IC3,ICAI.NGEOM 

10 2 
NGEUM = 1 

W = U 1 
THFTA = THET A I 

‘RN=RNl .. 
% P*!-: HI 

LAMIiAl*R'N 1/'<B1 
S1MTF1«DS1M(THF TA 1*C. 
CD ST T 1 =I'C() S( THE TA 1* C« 

INPUT WEIGHT,CONE HALF AND IF,NCSA ANC BASE RAU I 

C17AÇ32SD0) 
€17^5329011 

I. A 1 = KH ] * ! CO S TH I- 
Cn‘ K) 3CC 

LAMO A 1*11, f’DO- SINTH 1 » ) /51 NTH1 

lu: 

N G EU H = 7. INPUT WEIGHT,BASE RADIUS.CCNE HALF ANGLE, ANC* 
BLUNTNESS RATID 

W =W 1 
THETA*THF TA 1 
R H “K (* 1 
RN*R H1*LANDA l 
SINTH-DS IN« THE TA 1*0,5174532100)... " ... 
COST H*DCOS( THF TA 1* û. C 1 74532 ID D ) 
L A1 = RB1*(COSTHl-LAMDA í* « t» COT-SIN TH 1))/SINTHl 
CÚ TD 3C0 

NGFOM *3 INPUT WEICHT ,NOS6 PADI US.BASF RADIUS,AXIAL LENGTH 
10 4 A~\. 1 . ^ 

CN *RN 1 
R B = R [!1 .. .. 
T l: H»L A 1-PN 1 

' " TEST*T"EM*TCM^RNr*RNÍÈR«Wh 1' .* . *" 
IH TEST ,LT .0.000)00 TO 35 

"T HCT A* I HO. CT'j*ASINP« ( - « LA 1-RN ! > *RM CRIU * S CRT ( TEST ) )/ .. 
1« TfSTERN 1*FN 1) l/PI 

CL) TO 1U0 . ■ " ..... .... 

2Ut L TUP.NX *- 1.0010.. •.**. . ... 
L A IF»L A*12 ,CDC 
Rfl IF *RB* 12.000 

CHNTf) M 
CHNTB M 
CHNTf) h? 
CHNTH 63" 

CHNTR 64 
CH*JTR 65 
CHNTB 66 

CHNTB 67 
CHNTB 6P 

'CHNTB 69' " 
CHNTB 70 

'CHNTB 71 
CHNTB 7? 
CHNTB 73 " 

CHNTB 74 
"CHNTf)' 75. 

CHNTB 76 
CHNTB 77 
'CHNTB 7R 
CHNTB 7« 
CHNTB RT 
CHNTB HI' 
CHNTB H 2 
CHNTB A3 

CHNTB ft4 
CHNTf) A5 

CHNTB 36 
"CHNTB "37" 

CHNTB Rfl 
CHNTB 19 
CHNTB 9B 

CHNTB 91 
CHNTB 97 
CHNTB 97 
CHNTB 94 
CHNTB.95 
CHNTB 96 
CHNTB 97 
CHNTB 9P 
CUNTB 99" 
CHNTBJOB 

" CHNTB, 1,9 1 
CHNTB 10 2 
CHNTB197 
CHNTB 104 

"CMNT P, 105 “ 
CHNTP)06 
CHNTB 197 
CHNTB MR 

CHNTB 199 
CHNTB IM 
CHNTB 111' 
CHNTB 11? 

CHNTB 113 
CHNTB 114 
CHNTB 115 

CHNTB116 
CHNTB117 
CHVBllB 
CHNT ft no 
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Î>ET 1P‘* T ME TA* 57» 2Ç57I0 t 
•uhf*kn*i2.i;dc 
L AMUlF«iAM OA 
«if.wrorAi 

CFOMËTRY DE SCR IP110M AT ALTITUDE JTTURA 
CD 201 J»1,ÇÛ 
TXCGUJ 1-TXCGD2UI 
TAHIIJ)-T A F 125 J) 
T AIT I K( J )« T AO IX ? ( J ( 

201 TAWIJ)*TA0/2(J) 
CMQIN'-CHQIF:? 
lAXT A3*MXT Ai 2 

"TH0*T*i2 
JJ *170 
MATLNU«.MA fi N 2 

CÜ TOIÏC2.2t 3,?CA 1,NGEOM 

N GEOH «J, INPUT WEIGHT,CONE NAIF ANGLE,NOSE ANC DASE RALI I 
^02 W«W2 _ ' ___ 

T F t fÃ » T hÉ TÃ 2 * • " * 
PN«RN2.... .. 
Rtí«R C2 .. 

LAM[)A2«RN 2/RB2 
SINTF2-DSINI THF TA2*().C17A5329D0I 
COST F2*0CD íi ( THF TA 2* G« C17A5320D0) 
lA2»RH2*(CÓSTH2-LAHDÁ?*(Í.C0C-SIÑTH2n /SI ÃTH2 
c-n to ?oo 

Nf.F0M#2 INPUT WEIGHT,DASE RÄOIUS.CCNF HALF ANGLE, 
íiiurmrss ratifj 

203 WBW? 
^“thEt a «Th ï ta 2. 

RH«I»B2 
RN «R B2*1 AM HA 2 
S!NTW2«*0SI:N( THFTA2*0.CU*532ODüI 

,COSTH2-DC0SI THETA2*0.C179532900) 
_ L A2«R02*rCnSTH2-LAMDA2*(KCO£-SINTH2n /SI NTH2 

"GO to' 300 

ANO 

NGCOM =3 INPUT WEIGHT,NOSE RADIUS,BASE RADIUS,AXIAL LENGTH 
209 W*W2 

RN«RN2 
__RB»RB2 __ __ ___ 

f FK»tÁ‘?»RÑ 2 ~ .. ' ■"* " ... 
TFST«TEH*TEM-RN2*RN2GRB2*RB? 
IFITEST.LT.O.r.DCIGO TO 35 "" “ ... 
THFT A*If0.CDQRA SINR11-(IA2-RN2) *RN2 ERB2* SQRTITFST)J/ 

1( T ES TURN 2*P.N 2 I ) /P I ' 
300 CONTINUE 

MATLNO»I IS TEFLON 
HATLNOa 2 fS ITALPHA . 
MATLNO*3 IS FITWR 
HATüNBi* US PHENOLIC NYLON. 
MATLM0*5 IS CARBON PHENOLIC 
MATLN0*É IS AM INPUT MATERIAL 

‘Í1MATLNO ,Of »6 )WR I TC ( é, 1 • 311 HATLNO 

CfflT B120 
CHMT n 1 ? ) 
OHNTR122 
CWNTP12T 
CFRIT B124 

CWTD125 
CH‘ITn 1 26 

CHMT9127 
CHNTM2B 
CMMTB129 
CHMT «no 
CHMTfsm 
CHMTR132 
CHNTD133 
CHNTA134 
CHNTBHB 
chntrha 

CHMTR137 
F HA] T Rpfl 

CHNTB139 
CHMT R 140 

CHNTR14! 
CHMT R142 
CHNTB143 
CHMTR144 

CHMT«145 
CHMTR 146 
CHMT R 147 

CHMT9 148 
CHNTR149 
CHNTF PC 

CHMTR 151 
t FW T B 15 2 
C HM TRIER 
CHNTP154 

CHNTR155 
CHNTR156 
CHMT R 157 

CHMTB15P 
~CHMT R159 ~ 

CHNT 9 16C 

CHMTR161 
CHNTB162 
CHNTR163 
CHNT R 164 

“'CHMT B 16 5 

CHNTR166 
CHNTB167 
CHNTB 168 
CHF.'TR 169 
CHNT9170 
CHNTB171 
CHNTB 172 
CHNTB 173 
CHMT B174 

CHNTB175 
CHNTB 176 
CHNTB177 
CHNTB17B 
CHNTB 179 

Í-:S«D 
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< 

M, 

c 
c‘ 

31 

1 f' I M rtT\, NO , G T * <■ ) MA 11 NO *> 1 
CM Ttl ( 31,37,^,MATING 

TÏHÜN PROP RT ÍES.. 
BETA 1*0.PO 
"HTA¿»2. lA;>ru " " ' ~. ’ " 
AtTA3*v.57Dn 
QCTAA*3.tA5D'- 

CHNTP1M 
f'MNT B 18 1 
CH*lTRlfl2 
f HM T P 1 PH 
CHNT n ir.4 
C HN T P 19 *i 
CHNTR1A6 
ClfjTPI«? 

m1' or »c .00 
r*A»i-.9u 

KHJ ?* n<-.oo 
DEL Rt-n *o ,t;(i 

CP 2*0.26DC 
CP G *0 .00 

N SI = 0 , ? fifi r 
N S T * c . 2 0 201 " 

Net *0. no 
NGT =1,.1)0 

DEt>c=c, .nc 
. IPS 11 = 0. Vic 

cn TO 3A 

C IT ALP HA PROPERTIES 
.3?”PET A 1 = " , On c.. 

mA2 = 0.SA!7nc 
ÈET A 3=v . ÎOC.. 

._t-KAA= 1. ¿0 A 
HP. tr=i. .OUU 
F* 20 7 »CÜO 

.PK!?--< C.AIlP . 
LEI :T K1 * i .< 00 

.(:0 2=0.^290 . 
cpl=c.':do 
MSI =(. .5700 . * . 
¡T S T = C . A 5 ET C 
NCL-C.CDo .* . 
NGT = 0 .( no 
I.H HC = M.00r 
EPS 1L =C.7500 

. CO TO 3A... 
C 
C. .. OTWR.PROPERTIES 

32 bf:TA 1*() ,00 
BETA2*.165f) 1C . 
BET A 3»-0.500 C 
BCTAA= 1.1605 

HPEF*ü.DC 
E = 25£5.0C ' 

__ R HJ ?=&2 ,00 
. DELRHO*2l>.00 ' 
_ CP 2*0.2200 

CP 0 = 0 • A23D0 
NSL *0.607DC 

' NST*U.30300'. 
_ __NGl=0.6A7D0 

NGT =-). 3 7200 
_ CELTIC »OSE .00 

rPSiL=n. so o. 
CO TÜ 3A 

c ... 

■E=t cn 

rtiNTRipp 
CHNT R 199 
CHNT « iW 
CHNTa 19 T 
CHNT R IP 2 
CHNT P 10 T'" ' 
CHNT R104 
CHNT 310 5 
CHNT B 10(, 
CHNTP 197” 
'CNN TRIOR 
CHNT R1<:>0 
CHNTB200 _ 
CHNTR20 T 
C HM T ». 2 

"CHNT »2TT " 
CHNT»204 

CHNTA 205” " 
CHNTR20Í. 
LHN T R ?07 “ 
CHNT R 20 R 
CHNT R 200 
CHNT»210 
CHNT R 2 11 
CHNT»21? 
C HN T M 21 ». 
CHNTR?14 

.. CHNT B 215 
CHNT R216 
CHNTR217 
CHflTRPlR 
CHNT R2Í9 ’ 
CHNTR22C 
CHNTR221 
CHNTR22? 
CHNTR223 “ 
CHNTB224 
CHNTP225 
CHNTR226 
CHNT».227 “ 
CHMTR72R 

' CHNTP220 . 
CHNTP230 
CHNT 0231”. 
CHNTR232 

” CHNT3233 ” 
CHMTP234 
C HN T R 2 3 6 ’ 
CHNTP236 

.. CHNT » 237 
CHNTR23P 
CHNTP?70 ” 
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38 
A /KNOCK NYLON PROPERTIES 

BETA 1*0.(IOC 
_EETA2«0.CDC 

PET A 2 = 0 .COC. 
. BETAA«0.OOP 

HR L F='J .CDC 
E*A« C .CO 
RH0?*?0., ^ 
C EL R HO * A 5 « CO Ç _ 
CP 2»01 TfiDû" 
CPG»0#000 
NSL*'j . *200 
NST"0»2000 _ 
NGt »0.Î2D0 
NGT*0.2LD0 
CELHC-e.onT" 
EPSIC*o.er.00 
GO TO 3A 

CAROUN PHENOLIC PROPERTIES 
39 PETA I»0.flDQ_■ 

E FT A 2=9.IP F ' . 
BET A 3*C »2300 
BETA A» 1,6 IDS"'''..... 
ER EP=U «CDO 
F«lic5f..cnc 
RHP2"85*T0C 

“H 

CELRHO*C .(.00 
CP 2*0 «’A@00 
CPC*C.f;00 
NSL =G «COQ 
NST=c.cno 
NGL *C *CDÜ 
NGÚCI.UPO 
CEL HC»0,000 
EPS IL»C,8DC. 
GO TO 3A 

INPUT MATERIAL PROPERTIES 
ÄfeT*i:»occ«maT“ .. 

34 

UET A2*0CCUR (JJC 2 ) 
BETA 3»0CCUR(JJG 3) 
BETA4-0CCURU4G4» 
ER EKICCUP ( J JC5) ^ 
F«0CaiPUJC6» 
REin2*()CCUR ( J JC 7) 
CELR H'3»0CCUR (JJC El 
CP2»0CCUR(JJC9) 
CPG»OCCUR(JJfilO) 
NSL »OCCUR ( JJCU> 
NST»UCCUR( JJU2» 
NCL »OCCUR (JJC13 T 
NGT«OCCUR< JJU4) 
CEL HC»OCCUR(JJCl! I 
EPSIL»OCCUR(JJClé T 
CUNT INUC: 

Tf STING CCNÉ ETATF-ÃTjGÍE~ hi TH'RANGE OF ~APPL!CABTliTT 
IFITHETA.LT*4.0l)C)GO TO 57 
IFITEETA.LT.AO.COOGU TO 5 

CUNT B240 
CHNTB241 
CENT A?A2 
CHNTR243 
CHNTB244 
CHNT0245 
CENT P?A6 
CHNTR247 
CHNTB24R 
CHNTR2A9 
C HN T R ? 90 
CHNTRÍCI 
CHNT025? 
CENT 0253 

._CHNTB254 
CHNTP255 
CHNTR25A 
CENT 3 257 
'CHNTn?3ß 
CHNT 325° 
CHNTR26C 

~CHNT 3241 
CHNT3262 
CHE!Tf*?6 3 
CHNTB264 
CHNT3265 
CHNTB266 
CENT 3267 
CHNT32AB 
CHNTB2«9 
CENT 3 279 
CHNTB271 
CHNTB272 
CHNT3273 
C.HNTB274 
CENT 3275 
CHNT3276 
CENTO 277 
CHNT327B 
CHNTB279 
CHNTB2B0 
CHNTR28 1 
CHNTB2S? 
CHNTB283 
CHNTB2B4 

”CHNT3 7B5 
CHNTP234 
CHNTB2B7' 
CHNTB2B8 
CHNTB2B9 
CHNTB29P 

' CUNT R 291* 
CHNTB29? 
CHNTB293 
CMNTR294 
CHNTB295 
CHNTB296 
CHNTR297" 
CHNTB29B 
CENT 3 ?99 



fi 7 
1*)Î8 

WP fl H t, IC'ifJTHf TA 
fClI'MAH 1H0 lOX, fJHIWHT 

1 nr 4 TO 4C OEG1»Ff SI 
JJ HULO»"“ 1 '... ..*“ 
PETUKN 

.COM T INUC 

F RR Oft» "iHET A*Ffl, 3 ,ï"OH IS CUTSIOt f Hfc 

UEFlMING TR ICUNHMf: TRI C.OU MIT IF S 
THC-l’AD-ThfiTA 
T HÊT A»G.0174¾3?4ü C*THÊTA. ...* 
S INT*SIN(THETA I 

"CUSI»COS«THETA I " ' . 
TANT«S IM T/CO ST 

.Ê LS INT* T ,fir/s in T .* ” ’ ... . 
SOCO ST «CO S T* CO'ST 

DCFIN IMG 
CVAl UE! 4 )*V. 
cvAïufit i<*nn 
CVAIUEI 7 J«RfT 
wo*w 
wTh»w 
CVAL UE I ItUwTH 

IN I TI AJ. VALUES,. OF.OVAluC ASSOCIATED WITH CE CMET HT 

36 

DEFINING 
TWST AG»TWO " 
TW( 1, I )-TWC 
TWI 4, 1 l»TWC~ 
CU 3 É J » 1, S 
ÍWI 2,JI«TWC . 
Tw( 3,J I » TWC 

IN I TI AL VALUES FOR'WALL TE H PE R ATURF 

FflllUWlNG FACTORS ARE LSED IN EVIL 
FA‘CTR2 = DL0G< 1 . I IC SO 7 > . .. 
FACTR 3«12»7ft Î7D0E2* SS04ÖC 

”>ACTR4=P.HfJ?*CP?GCPG*DELRH0. 
FACTR5»DELRH0*DFLHC 

“ FACTRû»RHU F*n£L L0FLRU04NGL....... 
FACTR7»RHU ?*NSTLOCIRHO*NGT 

Tlu 3 

1104 

10 3 1 

CHNT PTAO 
KANUtCMNimoi 

CNNT RIOS 
CHNT P 30 3' 
CHNTÍT304 
(IHN TO 304 
CHUTR396 
CHNT {1307 
CHNT A 30R 

. CHNTA3OR" 
chnt nor 
CHNT P311 
CHNTnai? 
Chntnit 3 
0-,70314 
CHNTR315* 
CHNT3316 
CHNTW317 
'CHfjT 331 R 
f HNTfilt0 
CHNT0330 

'CHNTn3?l~ 
CMNT333? 

'CHNTRîîl 
CHNTB324 
CHNT 33 25" 
CHNT3376 

"CHNT3377"" 
CHTÎTB32« 
CFWT3Mo‘ 
CWJTB336 
CHNT 0^31. 
CHNTR33S 

'CHNT P313* 
CHNTR334 
CHNTB335 
CHNTB336 
CHNTR337 
C.HNTR33R 
CHNTB339“ 

__ "CHNTB34P 
CHNTB341. 

' CHNT0342 
I S' NOT ALL OS E Ot “It CHNT" 0343" 

CHNT 3344 
CHNT B 3 46” 

35 

*lU35 

TESTS ON VALUES INPUT FOP*CPI! CNS 
TFIMATLNU.L t; 1 IWRl'TE'tê, 1C31 IMATLNd-- 

, IF ( NOSCOP.GT.II WRITE!6»1103 INOSEOP 
TURN AT I I Hu I T: X * Í4H9 * ♦'* * WAR NING ***** N C SF'd P ■! 3 ^43 H 

IOS COP IS TAKEN TO BE » 0,1 
~ 1F1H F FAT ,GT, 1 )WR I IF'Uiïl C4 J PMFA1------- 

FORMAT ( 1 HO 1 uX, ? 3H***** WARN ING*****f*IEAT* 13 ,25H IS THE SAME AS 
1A T » l, J 

FORMAT! 1H0 10X,2«H*****WAP NING*»*** RATING«11,?4H IS THt SAME AS 
1 AT l NO« 1 ) .. .. ..-...... ,,, 

RETURN 
JJht3L.0»-i - -------- 
WRIT E.U, IQ 3 5 UC HUGE 
FORM ATI 1H0 lOX.tHTABLE " GI VE"S" NÊGA TI VE SCUARF PCU.).. *" 
RETURN 

MHECHNTB346 
CHNTB347 

MCHNTB348 
CHNTB34« 
CHNT3310 
CHNT3351' 
CHNT3312 

‘ CMNTB363 
CHNTB354 

.CHNTBill' 
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ecus sc 
.. —IMPUCITUÊAUB- <JUM,0-Í>~ 

SUÖR0UTINI CUSSCIPSíll 
■■ -..- COMMON OCCUR»NOCCUR- -.. 

C0MM0N/EN0/I TERM ' 
UIMENStON OCCUMiOOOItNXCUKIlOU »140001. A«SHI . 
ÉUJlVAÍ.ENtE(0CCU«(U,XmM0CCUKl30U,AUI J,INUCCUR<B),10P> 
EüUlVALËNC8- (OCCUR!4000).4PJ. 

SUBROUTINE CiASSC CONTAINS CLASSIC FUNCTIONS WHICH ARE 
DESIGNED TO PROVIDE DIFFICULT TESTS OF• HOW 'WILL A MINIMUATION 
ROUTINE WORRS. 

I Fl I0P.I0.-3) GO TO .300-. 
IF!10P.60.4) GO TO 401 

-1F11 OP *10. SI GO TO SOI-- 
F» I00.000#(X!2)-Kin**2>M¿ 
-XI100).*F--_— 

II 000 - X!1H**2 CAI I) 

I FI IABSIJOPI.bQ* II GO TO W 

111 a* Aim t IXUI-AI7I )*lAI 10) CIRII l-*AI?H*IAIflCIX«II-Al?>l* 
.LAiam . 

C- Aim t (K(l)-AI III)*! A! 15) GIX(1)"A112)I*(A(14IC(K(1)“A(12)I* 
-1A113I1I.-.-.........-.... ..:..- 

XI1011» A121* IX12)» 81 
XI102)» A(3)*IXI2)- Cl . . 
GO 10 9V9 

300 FA «0.000 
-P». .f OrilM--— --------- 

FC ■0.000 
PD *0.000......-.. -. ..- . 

• PA. * Xill"*** CXI2)*«2C2.00*XI3I**2CX(4)**2 -5.0D0*XI1 )-S.000*r!2) 
Hi.01)0*XIIIC 7.000*XI 4)C AI17) 
NUOOI »FA 

301 tA2* Is.,OU04 Xl4)-XI 3) CXI2)-XI11-XI4) **2-XI3)**2-X(2)**2-XH)**2 
X12011 »FA2 

10« FAJ-10.0006.XI4)CX(1) -2.0JO*XI4I**2 -X131**2- 2.0D0*X!21**2. 
■! i|j|ip|!*f|!| 1 

!Í||¡Otl aPAS— . -- _«...... ,, 
»01 '«-ODOCXHlCXI2)-2.000*Xlll -2.000*XI 11**2-X121 •*2~X(3I**2 

, 1(,,1 J||.||||1jni('|[|^|||,!||||||| ! 
«0 ' TO 

*01 #* 4.,000*XI114 XI21 4AI2S)*a 
.iiliMl.!:;..«# ..—. 

GO TO »00 ' 

l F«Al1)*XI11**2 4AI2)*XI1I*X(2) 
.UAI4I*XU) ...4....A4«)«,ai,.JLAl4|, 

XI400)- P 
..GO.. TO. 990. 

OOO/XCl) 4 1.000/XI2I I 4 AI26I 

ft AI3I*X(2I**2 

LP - 1 
;.i..,:.:.4.§H'U¡RM 

¡10 

CLASS 
CLASS 
CLASS 

-CLASS 
CLASS 
CLASS 
CLASS 

-.CUSS 
CLASS 
CLASS 10 
CLASS Li 
CLASS 14 
CLASS U 
CL, ASS.1.4 
class is 
CLASS 16 
CLASS it 
CLASS 18 
class iv 

.CLASS ¿0 
CLASS 21 
CLASS 22 
CLASS 23 
CLA6S 24 
CLASS 2S 

..CLASS. 2tt 
CLASS 27 
CLASS AH 
CLASS 29 
CLASS 30 
Class u 
CLASS.. 32 
CLASS 3i 
CLASS 3.4 

•CLASS 33 
class 3» 
CLASS i? 
CLASS „>0 
CLASS 3V 

.CLASS 41) 
CLASS 41 
CLASS 42 
CLASS 43 
CLASS.44 
CLASS 4» 
CLASS 46 
CLASS 47 
CLASS 48 
CLASS 4V 
CLASS SO 
CLASS 31 
CLASS Si. 
CLASS S3 
CLASS S4 
CLASS" »S 
CUSS S6 
CUSS S7 
CLASS SR 
CLASS 39 
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C COM»* 62 
-....-IMPLICIT.A G AC**-! A-H*0-I í- 

SUB fl OUT t NE tÛMf»62(H,RH0,ASQUND.T.P> 
- UtMfeNSION -TB ( 2 6 J »H812 6 »,BMI2 6 I » R(2 6 I » PB(2 6 », TiT MI2 6 » .-. 

..-. SUrtRUUT'rE C0MP62 COMPUTES THE NON-DI MENS IONAL DENSITY AND 
PRESSURE, TEMPERATURE IN DEGREES NANKINE. AND SPEED Of SOUND 

- ..IN FEET.PER "'SECOND' CF THE 1962 STANDARD ATMOSPHERE. F RDM 
2*0.0 FEET TO 2* >00000. FEET THE SUBROUTINE IS EXACT. FROM 

..- 1*300000, FEET TO 2,215,000. FEET. COMPARES TO LESS THAN i/2 
OF 1 PER CENT. ABOVE 2*2,275,000. FEET CONSTANT VALUES ARE 

- .--'USED, .*.-. 

--DATA IB/-.. 
320.6500, 
270.6500, 
252.6500, 
340.6500, - 
560.6500, 

-XIJO, .. - 
4 1830.6500, 
X6S0Ö/ . 

208.1530, 216.6500» 216.6500, 228.6500 

iao.650'0, 180.6500, 21C.6500, 235,6500 

960.6500, 1110.6500, 1210.6500, 

2160.6500, 2290.6500, 2420.6500 

DATA MB/ .—. 
1 -5000.000, 0.000, 
X, 52000.000,.. 

11000.000, 200CO.OOO 

2 61000.000, 
X29.ÛD0, 
3 117776.000, 
XI84486.000, 
4 221967.000, 

-- X5482»0.000, - 
5 63C530.000/ 

79000.000, 88743.000, 

127394.ODO, 146541.000, 156071.ODO 

OATA BM/ 
- 1 -0.006500, -0.006 500 , 0.000,- 0.00100, 0.002 800 , 0.000, 

xoao'oo, 
—.. -2: -0.004000,--0.000,.0.003390200,- 0.00516209000, 

CUM »6 
CUMP6 
COMP» 
LUMPo 
COM Fa 
CUMP6 
CUMP5 
CUM Pi . 
C UMFo 
COMPo 
CUMP» 
CUMP6 
CUMPo 

...COMPa 
270.6500, CUMP6 

CuMPù 
260.6500, C.ÜMP6 

CUMPö 
1350.6500, 1553.65CUMPO 
. COMPfc. 

2590.6500, 2730.CÛMP6 
CUMP5 
CÜMP6 
CuMPo 

32000.000, 47000.000CUMP6 
. CuMPo 

98451.000, 103294.000, lOBICUMPö 
CJMP6 

165371.000, C3hPö 
CJMPa 
CUNP6 
CJMPo 
COMP 6 
CUMPi 
COMP» 

a.OCUMPo 
COMP» 

00317063100, CUMPi 

206476.000, 3T6312.0DC, 420240.000, 463326.000 

3 0,0103659100, 
.xoo,- . 

4 0.0074019300, 
-195930800, ■ ■ - 

5 0.0030032800, 0.0020069900, 0.0013365700» 

2 
-3 
4 

0.0207943400, 0.02009100, 0.01573900, 0.0105263CUMP6 
..—.-.—.-. ..-. CUMPi 
0.0053359000, 0,0043404800, 0.0036733600» 0.002CÜMP& 

...  CUMPi 
0.000/ CUMPo 
. COMPi 

CUMP6 
CUMPi 
CUMPi 
CUMPi 
CUMPo 

DATA «/ 
..1 0.1930499970U, 0.12 2 5002630U. 0.3639100560-0, 0,0803906970-1, 

0.1322904580-1, 0.1427537430-2, 0.7994342830-3, 0.2510913390-3, 
0.2001143100-4, .-0.3170151713-5, .0.4974097763-6, ,.0.2.114740.120-6» 
0.4829869270-7, 0.24 32293590-7» 0.7 591592450-8» 0.1,036556950-3» 

5 -0.1159384550*8,.^,8040x57920-9,- 0.4349107670-9, 0.1564816980-9,. .C3MPtt 
6 .3580017940-10, .6509508190-11, ,3127890720-11, .1579707120-11» 

-7-.-...-.— 0,4648827390-12, ..0.1540552603-12/ 

.DATA PB/.... 
1 0.120676249014» 0.472601269063, O.1C5570616O63, 0.255403660062, 

.2 0.404931090061»- 0. 917378.375060* .0.2752396323-0, 0.8495007680-1, 
3 0.4840930630-2, 
4 0.3430974860-4, 

0.7660869060-3 i 
0.1176590433-41 

0.1403097440f3, 
0.5699490800-5, 

0.6679547730-4, 
0.2302555410-5, 

5 0.1724303810-5, 0.1303454703-5, 0.7865965743-6» Ü.3241275090-0, 

CUMPi 
CUMPo 
CuMPo 
CUNP6 
CUMPi 
CUMPo 
CUMPo 
CUM.PO 
CUMPO 

I 
-l- 

3 
■ 4 
5 

. ö 
7 

9 
10 
11 
14 
u 
14. 
15 
10 
17 
18 
19 
20. 

21 
22 
23 
24 
25 
20 
27 
28 
xV 
30 
31 
32. 
33 
34 
35 
30.. . 
37 
3b.. 
39 
40 
41 
42 
43 
44, 
45 
46.. . 
47 
48.. 
49 
.90. 
51 
52 
53 
54 
55 
50 
57 
56 
59 

* 
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6 &. S797634170“?, -0.1083396430-7, 0.9594460430-»,.0.5120562690-8# 
7 0.1612120610-0. 0.5571266340-9/ 

DATA TWÏH/ 
..1 20..964400, .28.964400, 20.964600, - 28.964403. - 28.964400, 

X4400* 
.2 23.964406, 28.964400, 

X. 23.5600# 
■-3 28.070 0 ,--27.5800,-.-.2 6 .9200,. 

XOO. 22.6600. 
~~4 19.9400# 18.8200, 17.9400, 

C 
C 

DATA AG /9.8066500/,.AMO-/28,964400/. 
2 AR /6356766.000/, 
-X/,--------—.—--- 
3 mm /0.002115600/. CQN4 /263.8305200/ 

. IFI «H-2275000.0001---.00000100)2,2.3 

C0M36 60 
CUM05 61 

-CCMP& 62- 
C01P6 63 

.23.96ÛÙMP» 64 
C0MP6 65 

28.75DOCOMP6 66 
CÛHPô 67 

25.8500,—24.70CUMP6 66- 
;üMP6 69 

—. CUMP6 70 
' CUMP6 7i 

ARR /8.31432003/, COMPb 72 
COMÍ /0.304800/, CQN2 /1.BD0CJMP6 73 

—. CUMP6-74- 

28.964400,- 28.964400,.28.0800, 

26.6600,.26.4000,-- 

16.8400,16.1700/- 

-AMO-Ji. U48651A2D-12- 
ASÜUND«3413.4293300 

T »2713.9566100- 
P ».1260680330-11 

GO TO 100 . 

—.21-*_H--4-X0Mi ~ 
AR * Il / (AR 8 

8 

AH 
00. 7 I » 1,26.. 
If(AH - MBIII) 7,8,9 
IffAH-» Htt(Hil) 8,-7-,7- 

-GO~TO 
K 
10- 

l 

— 7-. — CONTINUE - 

-10 - -US4 -«( AH -i"H8(!tl )- 
TM 

-KK«X- 

22) 

TBtK) £IBM(K) * (MS4I) 

IF(RR.E0.26)KK-25 
- HTM»TWTM| KKICC AH-H8(XK) )-*( TWTN( «Cl j-^TWTMÍ KK) ) / (HB( KK81 )* 

T » TM * C0N2MMTM / AMO) 
H8IKK) ) 

12 IF(8M(K) - O.DO) 15.16,15 

15 HS5 - (TB(K) / TM ) 
-MS6 -» I AG * AMO / (2RR 4-.8HU))) 

RHO •IR(K} * HC5 **«1.00 C 856))/ 
•«ÉBlKl* 955 ** (856) .1 * COM3 
GO TO' 17 

R(2) 

16 

,6- 

WS7 » EXP ( - ( Au * AMO * 
»RHO—--* RÍK) *~HS7/R(2)- 

P « PB(K)* WS7* C0N3 

MS4)/( ARR • TBÍR))) 

100 

CONittiMUl 
$0«M0-â-CÛAI4.. 

RETURN 
END — —- —— 

Jt-SQRT.( T /. .M.TH I_ 

C0MP6 75 
CÚMP6 76 
CÙMP6 77 
CUMPA 78 

CUMP5 79 
- CUMPA 60 — 

CUMP6 81 
C3MP6 82 - 
CUMP6 83 

’ C0MP6 84 
CuMPö 65 

-CUMP6 -86- 
CQMP6 87 
CUMP6 88 

■ CUMPA 69 

ÜÚMP6 90 
COMPi 91 

- CUMP6 92- 
CÜMP6 93 
COMP6 94 . 
C0MP6 95 

. CQMPö 96 . 
COMP# 97 

_. COM P 6 98— 
COMPö 99 
C0MP6100 - 
CÜMP6101 

- C0MP#i02 

C3MP6i03 
„ COMP 6104— 

C0MP6105 
COMPbl06 
C3MP6107 
CUMP6106 . 
COMP0IO9 

_ CUMPA 110— 
CUMP6U1 
CUM06U2 
COMPöUi 
C0MP6U4 
C0MP611S 
COMP5116., 
:UMP6i*7 

CUMPbiU 
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CCAVDON UAV03 i 
..IMPLICIT-»6Al*«-lA-H.O-Zl------OAVOU • ï- 

SUURUUT1MÊ DAVDÜN UAVU3 3 
-   COMMOM/1UPT/1PRUC rTM»NCOMSrIPMT»IGX« L! MIf* 1 RANO — - - ..-   3AVU3 . 4 -   

COMMON/FÛ PT/EHR »PR AND i FACI i 0ËL.TA1 ÜAl/ÜU S 
-COMMON /END/ ITERM --  ---—- ... ..-.UAVUO .. b.. 

COMMON/ÖL KU/ HI 40,401 ,H(4C>,GI40I, SI 401,XP1401,3PI401,T<40»,GB(40)0AVUU Î 
-1 • GS* GSP, -GTPtÜSS^- GTTr GSa,F ,FP»FB*FO,Et- P.TOiRS.Si* Z-.U.A.6U UAVUÜ.-4- 

20ELTA,FAC,C(40110 J OAVOU 9 
- COMMON/StNSE/ISENi, ISEN2 .. .. .. -. OAi/üO 10. 

C0MMÜN/BLKI/M,N,L,LS,M1,MS,NS,IT,K,NC UA/OO il 
..- .- ■ -.. .- .-.-.-...-. UAVLO í2 .. 

iMVUQ 13 
.. SUBROUTINE - OAv/GON IS THE CUNTROUING -SUBROUTINE FOR THE-.—.UAV.JÜ 14... 

CALCULATIONS OF THE OAVIOON VARIABLE METRIC METHOD 3F MINIMI- 0AVO3 13 
/AT I ON, WHICH DETERMINES NUMERICALLY THE LOCAL MINIMA OF UAVOO 16 
DIFFERENTIABLE FUNCTIONS OF SEVERAL VARIABLES. IN THE PROCESS UAVOO 17 
OF LOCATING EACH MINIMUM,- A MATRIX H WHICH CHARACTER UES THE OAVUJ it* . 
BEHAVIOR OF THE FUNCTION ABOUT THE MINIMUM IS DETERMINED. OAVOU 19 
-------- ■ - ----..- . ... OAVOU .20_ 

.--FLIM- *0.000 - -----. 
N* IN 

— -—K* I RAND ------ 
FAC * FACI 

—   — — — 'D EL TOEL'-T AIiiiiiiimmiiimi ■ i  ...1 nil     

NC»0 
— . ITLIM* LIMIT- ---- 

E * ERR 
-C-VARIABLE METRIC MINIMIZATION- 

101 MS*0 
-I FI FAC)106,1066,106- 

106 DO 1064 1*1,N 
. 00 105 J»1*N .- ---- - 

105 HU.JI -0.000 
— .-Hi I , l I-FAC---- 

1064 CONTINUE 
-GO TO 109-—----- 

C 
—1066-00 -1068 • -I *1 »N...—.. 

1067 DO 1068 J*l,N 
--1068 HI J, I )*H! 1 « J )--- 

C 
-109- WR J T EI6, 51—- 

WRITE 16,1) 
— Ill WRITE(6,6I N,-K, -E,-P-,-DELTA—-—-- 

112 WRITE 16,71 (Xm,!-1,N) 
-113 WRI TE 16,8 l -r - ----- 

114 DU 115 1*1,N 
-115- WR IT E ( 6,SJ.(HU«J4W*l-»Ni- 

116 Ml*l 
-1165- F*0.0------- 

C 

117 CALL FCN(N,G,F*X,Ml) 
-- -IF!ITERM.NE.01 GO TO-149--— 

C 
1175 IFIF-FLIM) 1393,1393,118 

118 L*1 

/ 

OAVUU 21 
UAVOU 22. 
OAVUJ 2b 

. OAVUU 24. 
OAVOU 26 

— --ÜAVUQ ..26_ 
UAVOO 2 7 

— . OAVOU 26 - - 
ÛAVUO 29 
OAVUO 30 .- 
UAVOO ii 

-- UAVOU .*4- 
DAVDO 33 

. OAVOU 34. ... 
OAVOU 35 

..—.OAVOU 36. 
OAVOU 37 

— --OAVOU... 36-,- 
OAVUO 39 

--OAVOU 40-.,,. 
UAVOO 41 

__UAVOO 42 
OAVOU 43 

_—. OAVOU ,44_ 
OAVOU 45 

-UAVOO. 44.. 
OAVOU 47 

__UAVOO 46. 
OAVOU 49 

— __UAVOO .50- 
OAVOU 51 

. OAVOU 52 . 
OAVOU' 53 

,- . OAVUO 54 
OAV 03' 5» 

- UAVOO $«_ 
OAVOU 57 
OAVUU 56 
OAVOU 59 

1-587 



nas iT»o - - 
119 WRITE U.HUT.MS.F 

-1199.WRITÍ- < 6,7HXMUI*1«T41 
120 WHITE I<»»4) 

•1201- if iNUmtiaitUoi— 
1202 00 1209 JW.NC 

-1201 CAU MATMP «N,N,H,C(UJIUH 
1204 CALL HA TMP U,N,T,C(1,Jll.TOI 

.120S- IF.I TO-!) 1209»1209. U06-,.- 
1206 00 1201 1»1.N 
120T 00 1201 J-l.N -...-.- 
1201 HU.JI*MU.4I-TU»*TIJ»/Tp 
1209 CONTINUE .... 

1.21 - CALL READY 
IF(IT6RM.NE.0) 60 TO 149 

122 L»L 
1» GO TO 1139,159,137,1261,L. 
124 L*2 

-.125.GU.10-1201-—- 

126 CALL AIM...- 
JFUTERM.NE.OI GO TO 149 

127 L*L 
-lí#-*»-- m (129 »iai*im*.L—— 

129■ CALL-FI«, -.-.-.-.-.- 
IFUTERM.NE.OI GO TO 149 

110 L*L 
-131 GO 104 111, 112,1261,L- 

132 L*1 

1» CALL DRESS 
. 

FO* ^FUM 
_IFIIFO.LE,a.OOO)-4ÏUtW^G141ILlMl_»_Ga-I0 142 

1335 L-L 
.- • 134:«0 TO-1124,1421 ,L---- - ---- 

IM iilp 
36 ÔO Ift-114-• 

137 L» 3 
,11» SO-10-144- 
15', L-4 
1^1 -GO -TO 144- 

IFIIISNU 1495*1495,1493 
WRITE (6,TljlXI11»ï«l, NI 

.CALL STOFF 
...»140,—l 6 G- 

141 OÛ TÙ 11145,142l,L 
142 .MM1TC4 6*101. 

IFIIT.tE.lTUMI GO TO 
. WRITE 16,9001 -1f......jTL- 

9M FORMAT UH /10X, •PROGRAM HAS MOT CONVIROEO AFTER*, 
1, 1H. /1.- 

143 WRITE (6,111 
. 144 OU U5 l»l*N 

145 WRITE (6,9HHI ! ,J 1, J«l,NI 

ÖAVÜ3 60 
0AV03 61 
.UAliUU 62 - 
UAVU3 6J 

-OAVDO 64 
ÜAI/Û3 65 
ÛAVWJ 6o 
OAVOO 67 

-OAVOU 6Ö — 
UAVDO 09 

■ OAROO 70- 
UAVUÛ 71 
ÜAV50 72 
JA iiùü 73 

.04V00 74. 
DAVüO 7 5 
OAVDO 76 
ÜAV 03 77 
OAVOU 76 
OAVOO 79 

_JAVOO 60- 
OAVOJ 61 
OAVOO 62 
OAVOO 63 
OAVOO 64 
OAVOO 65 

_UAVÛO ..66.. 
OAVDO 67 
OAVOU 66- 
OAVUO 69 
OAVOO 90 
OAVOU 91 

.OAVOO »2- 
OAVOO 93 
OAVOO 94 
OAVOO 95 
OAVOU 96 
OAVOO 97 

. OAVOO .96. 
OAVOO 99 
OAVOO100 
OAVOO101 
0AVUJ102 
OAV00103 
OAVOO 104. 
JAV03U5 
DAV0310® 
DAVÜD107 
0AVO31Ö6 
0AV03109 

..OAVOOll 0. 
OAVOO1*1 

.......0AV04i4.il. 
OAVOOll3 
OAVOJ114 

"l3**ITERATIONS* DAV03U5 
,. .....OAVOJil 6 

OAVOOll7 
.0AVU3UÖ 

OAVOOll9 



•ÜiÜCÜÜÜÜÜ'ihÜlüii 

« 

P 

C 
C 

C 
c 

146 WKITg UiUIPiCS -.-.- 
147 WRITE (6.7MXU>.I»i,H> 
IM WRITE (o.UHÜI U ,U1 »N> 

147 Ml«3 
liO CALL ECNIN,G,Pf X»MU 

0AVO3120 
jAvwia 
DAVO Jia • 
MVU3U3 
UAVMiJl¿4 
ûAvoaiis 
DAVD314A 
UAVÛ3U 7 

lr»l IM 1SENU 152,152, 157 
152 CONTINUE.-.. .-.. -.-.-. 
156 r.Ü TU 157 

1 FURMAT «72H IDENTIFICATION TITLE . 
1 ) 

- 2 FURMAT (3 16,F».01 .--- -- ----- 
3 FORMAT (6012,51 
4 FORMAT (20HÖ- -I . 
5 FORMAT (29UIVARIA0LI METRIC MINIMIZATION! 
6 FORMAT ( 3MQM* I¿ ,4M K*I2,4.( E«iPEl4,5#4M .... P-E14.5, BM 

IJ 
...7 FORMAT. (3H0X»lPaEl4.5/(3H0 .JEU.5) )-_____ 

B FORMAT I2H0H) 
7 FORMAT IIH01PSË14,5/I1H0BE14,5)I 

10 FORMAT (13M0FINAL VALUES) 
U FORMAI (i3HÖLRRUK MATRIX) 
12 FORMAT (3H0G«lPBfcl4,5/(3H0 dE14.5J) 
13 FORMAI UHOF«iJ>EH.b'»H- 0S*E14.5) ........ 
T4 FORMAT (4M0IT 14,7M STEP I4.4H F-1PII4.5I 

13.7 CONTINUE .. 
15d CONTINUE 
162 RETURN . 

ENU 

--—üAvuüua 
0AVUUU9 

... JAVUDIaü 
DAVUOUl 

. -. ÙAVU0132 
üAVo3133 

--  0AVU3134 
oAvojlia 

UAVÜUU6 
3 AV Ul) 13 7 

DE LT A« El 4.* Su AV (JÜ13 6 
UAVUJ139 

- ÜAVUÜ140 
DAVI33141 
UaV UU14 2 
UAVU3l43 

UAVüOi44 
UAVUÜ14? 

.. UAVUU146 

0AVU3147 
JAVU0Í46 
UAV03149 

UAV D31.30 
UAVUJlSl 

* 
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CCiRW 
. J.M PI ,J C,,! I « E A'L, * e. ( A - H, q-1.1 . _ ......... 

SUfWnuïINE DEftEOIOVAl .ZtSP.nFRIV.m 

«EM.*8 MOOt,i.ANOA,H!NF 

C PENSION ALPTAHÍ15I ,CO TAB ( 751 , WHAB (78) ,WCDTAB (75 > ,HTAEl 7>) 
C1MSNS UIN.OCCUR.( AfCO) ,NOCCIjR(30) ,^07(4,01 .. .... 
C1MENSI0N DVAUlt),l)ERlV(lfe) 

1 
,.2. 

3 
4 
5 
ft 
7 

,., ft. 

9 

fOUlVALINCE 
1( OCCUR (non* ARE F 
21DCCURÍ 0 IA )*Cß 
îtOCCURIC35),MÎNF 
A( uCCUR I 045 )* P S! 
SI nCCURI052 )*RN 
4I0CCUR( ü6'>)iRftOUT 

I* (OCCURICC1?) ,ALPHA 
»t(0CClR«n2ft) *ôAMF 
M0CCIÍMC43) ,P 
M OCCUR (PSC) .ï 
I, (OCCUR IC33» *RH 
MOCCUR(06?) iSPR 

) *(CCCUR(00 3)» AtPHiM), 
),(OCCUR(0321fLAMCA ), 
),ICCCUR(>H4)*PH! )* 
) 
) *(CCCUR(089)*RNltT >* 
I * ( CCCUR(37 1 ) iTHLALP) • 

7(r)CCUICT3).TMSTAG).(nCCU«IU74) ,TW ) * I OCCUR IQ30 > *TI RtR h 
),ICCCUR(JR6l*WDtT )« 

) 
>V 
,XR 

Mioca«(Cfl2» 
«(ÔCCURiJfîi 

* HÎUIVAL FMC F ■" 
Il OCCUR! ) 0F )» AWREf 
2(0CCUR(204)*WTH 

), (OCCUR(C84) tk 
) * ( CCC LR I C 9f) * XBAR_ )«(CCCUR(09 U *2 

) ,(CCCUR«20f)l .PSIALP). 

c 
~c 

c 
c 
c 
c 
c 
c 
c 

l,(OCCUR(1991 ,7R 
.. ),( OCCUR ( 2371 ,XUP ... 

3(UCCUR(270I), 'IDOTC1 » 11 ), (OCCUR (7233) *MT A B ( I) ) * 
AMKCUfU 3308) * MH TAB ( 1 ) ) , ( IXCUP (3 393) ,COTAT U ) ) * 
5(l)CÇlfR( 34SI)iWCOTA6(il) * (OCCUR! 3646) »ALPT AB ( 1) I 
.lÛUlVALfNCI 
1(N0CCUP(Û3I. HOPT)*(NOCCtP105),NOSCOP) ,(AOCCUR(10), WHEAT I * 
?( NUCCURCl 81 »MAXCO ),(N0CCURU9) fMAXhCO) * ( NOCCU« (30 I * INAtPH) 

COMMON OCCUR,NOCCUR . 

SUBROUTINE OEREO CALLS IN SUBROUTINES WHICH CALCULATE THE 
DERIVATIVES INTEGRATED BY SUBROUTINE A0P4RK. 

1 

-"IN TERNAT>R(jGRA VÃRI ABLF S ~ARF SET ECU AL TO CCRRES FUAUIÑG 
lNTEGHAffO'VA\UFS FROM INTEGRAI! ON SUBROUTINE A0M4RK». 

V-OVALU) 
|¡¡ÍÍI|#L ( 2 » 
TIME.OVALI2) 

•-sa.vr. 
W-CVALI5I • 

.'9N-UVALI6». 
RH«OVAL(7 I 

' ‘ MÍ*QVAt"(*í""!” 
THrALP«0VAL(9) 

' PHI-OVAL (101 
OiÜidM 
$«R»I)VA1I12). 
PMWAU 13) 

, Ill * 
PSIALP-PVALU51 
wTH-CVAL(1ET. 
TlfTR-UMF 
1M/ .1 T .(.’.ruOIGO 10 t 

OEREO 
OERFQ 
OEREO 
DfiRTO 
DER ED 
CE0 ED 
OEREO 

„ OFRPQ 
OEREO 
DER ED ID 
OEREO 11 
PFPEQ 12 
DEREO 13 
DpR EO 14 
OEREO "IS"’ 
DEP,CQ 16 
OEREO 17 
‘CEREO 1R 
OEREO 19 

„DFREO 2D 
~ DEREO 21 

DERFO 27 
DEREO 23 
PEREQ 24 
OFRCO 28 
DEREO 26 
DERFO 27 
OEREO 2ft 
DEREO 29 
DEREO ID 
CERCO 31 
DEREO 32 

*' DEREO 33" 
DEREO 34 
DEREO 75 
OEREO 3ft 
DEREO 37 
DEREO 3B 

"“"DEREO.39* 
' DEREO 4P 

OEREO 41 
DEREO 42 
CEREO 43 
CEREO' 44 

"“""OER EO 48" 
DEREO 46 
DEREO 47 
DEREO 4ft 
"OEREO 49 
DEREO 50 
OEREO.81"' 
DEREO 52 
DEREO 53 
DEREO 54 

"DEREO 55 
DEREO 56 

'■“n|RF0""5l" 
DERFO 5ft 
DERFO' 59 



10 

subroutine RRriiH nor.s ppelihim«y cälculaticw 
FIOM Fino, ANO TH R U HI NC PAUMFTÜRS» 

CUNT IN U É ....... .. 
CAU, PR cl M LA I 
1F(LI .fO.OIRETUON *.. ....... 

“TO ?C 

lUÔï 

PRO GO AM Will NOT R UN WHEN THE F RF f SWAP MCH NUPEcK IS 
LESS THAN 5. 

I Hf. INE. U .5 »CD CIO U 
WP. IT EI f;, lOn. I 
EOHMATI IHO ICK, 1SHMINF IS LESS' THAN Si" 
LL * fi 
PE TURN 

Tc»; 2 

22 
C 
c 

"c 
c 
€' 

PROGRAM Will NOT RUN WHEN ÎHF illUNTNFSS RAfi’c”ISITpEÃTITT 
THAN O.É. 

' IHlAMDA.lf .C.fcDOGO TO 22 ' ..' .. “ 
\4n IT E( t, 10121 
"FO PM AT I 1H0 1CX, 25HUMOA IS CRT A 1ER 'THAN'(>,6) ... 
U. * 6 

■ CTUKN  *   ~ ... . 
con t in ye ......... 

NO HEATING OR MASS LOSS CALCULATIONS IA RAREFIED FLOW. 
HEAT INC. AN!) MASS LOSS CALC ILATIOMS ARE ONLY PERPOftPtU IN' 

CONTINUUM FLOW ANO IN THE 
ÍU T Eft ACT raSHA NO CONTINUUM" 

IFIXDAR ,LT .XUPIGO TO 3 
iwstaghwc 
PFRIWIS 1=0.DC 
CEP. IWI A 1=0.00 . .. 
CEP IVI7)=0.DC 
MDitn 2, RH'-.DO ...* ■ 
MOOT!2,8 I*C.DC 
CO TO A . 

FAIRING RFGIftE ftETWEEA STRUNG 
WIERÊ XOAR IS lESS THAN XUP. " 

C 
c 
t 
c 

" c " 
c 
c 

......OÍR FQ 
of atUMir«ic»OF«ro 

DFRFO 
“"OERFO 

Dfl) PQ 
..... DEPro 

OF REO 
OFREO 
ORRFO 

'~OtR FO* 
OEREO 
D F R F 0 
00» ED 
DER*!) 
OEPFO 

~OERFO’ 
DÇRFO 

" OERFO 
lERFQ 

‘ DERFO 
OERFO 

""rERF'O* 
PERRO 

'OERFO 
C'RRFO 

" O'ER EO 
CEREO 

“O'EREO" 
DER EO 

" OERFO 
CEREO 

"O'EREO' 
OERFO 

'"DERFO 
CEP FQ 

" OERFO" 

1 

IF MUPT =0 THF "ENTIRE" MA'SS'LCSS.AND HEATING BLCCK ül" 
■IS BYPASSED. 

‘rrfwop'T .Etf- --- "* '•"* - ' 

60 
AT 
A2 
A3' 
6 A 

'"as 
A A 
67 ' 
Aft 

‘Aft’" 
70 
71" 
72 
73 
7A 

’ 7¾ ' 
76 
77 
7ft 
70' 
RD 
"rT 
ft? 

"ft 3". 
ftA 
Oft" 
86 

"RT“ 

8ft 
m 
01 
62 
63 
64 

"6*1" 

OERFO 66 
~6UU AT IONS OERFO 61 

OERFO 68 
."CEREO ~66"" 

subroutine.mmr m* orpí" aer'ö." he ayi w ciicüuficsrsHfer 
MOPT » I. 

CALL A CP 00 Y-- ------ ---- 
JF(M EEAT »10.0 I GO TO 8 

SUBROUTINE MASSIÜ CONTROLS THE CAILING CE SUBPCUTlAc fctfIL 
WHICH CALCULATES'" MASS LOSS PAIES, RECESSION RATES, "Alii) ' H ALL" 
TEMPERATURE. TOMALO INTFGRATES THE MASS LESS RATES UVLK THE 
VfcHlCLE TO OBTAIN THF PATE OF CHANCE Ilk 

THE VALUE Of THE FOLLOWING DERIVAI! VP 
"OCftlVI SI»:W""D1)T .. ... ' * - .*""*• 

CALL MASSLO 
"’Call idmalo ".. ."" 

CEP IV( 5 1 *WDOT 

OERFOIDP 
"ÓEPEOW!" 
DERFO 10? 

'OEREO103 
O'EREO 104 

"OERFO 10T 
OERFO106 
O'EREO 107" 
CEREO 101 

HEIGHT OU F T'C 
IS CALCULATtC 

SUBIU) UT I Nf NDSEÖL CALC IL A TES 
Nosrop' ■ " I,.the '"val uc s' úf the 
CALCULATED IN UnSEBL. 

iFiNosEUR.fQ.nr.n to 7 

vehicle sharp change when 
F Cil Owl” te DERIVATIVES are 

Alii AT ION. OERFO 108" 
IN TUMALuDER*011d 

■ .. CEREO 1II"' 
PEP Foil? 

.. OERFO u 3 
OERFO114 

..*" O'EREO Its 
OERFO 116 

"""CEREO l It" 
DERFOlift 
CEREO 119 
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I 

CE«IV«>5»C-DÛ 
ÜER IV( T :l«Lt*DO 
¢0 T0 4 

CALI NOSflï 
CFR!V( f l-RNOÜT 

CEx1V( T)«RBOOT 
C 
c 

■c. 
c 
c 
c 
c 
c 
c 

AIVGIE OE ATTACK 
BV PASS INC Ü^SUB- 

INALPH« THE f» UMBER OF VALUES IN THE. INPUT 
..TABLF^- WHFN GREATER THAN TERO, CAUSES the 

ROUTINE ROTA#, 
SUBROUTINE RO' U CALC LIATES THÉ ANC,IF CF ATTACK BY LNE UF 

TWU METHODS ÜFPfHülNG ON THE VALUE Of THE INPUT ICPT, 
l OPT * I IS AN UNC UUP LEO THREE DEGREE CF FRFEOCK CALCULATION, 
LÜPT • 2 IS A SIMPLIFIED ANGLE OF ATTACK SCLUTICN RECU IK INC NU 
INTEGRAI 10N,_.... . 

4 CONT INUE 
1FI INALPF.GT.O.CDCI GO TC IT 

, „ ANGLE O'F ATTACK IS 
CALL RUTATF I DER I V ,LLI 

CALCULA1ED BY SUBROUTINE PCTATt. 

. DEP FÛ 120.. 
DER Ft) 121 
OEREOÏ22 

“der eons" 
DER EO174 
DERFO125 
DPREO126 
CEREO 127 
OFRPO ! ?fl 
CFR EO12° 
DER EO 1 ID 

RER^O'lll 
DF-RFon? 
CEREO 133 
DPRFÖ1T4 
CEREO 126 
CEREQ 136 
DER€0127 

_«HU.CQ..6JREJURN_ 
€0 TO iS 

.11 

1B 

Çp'MT INUE 
TM ANGLE t# ATTACK !S Ä TABULAR INPUT 

HL «-l 
ALPHA«TAßt. Cl Í.HTABfALP TAB * I NAIPH ,LLl) /57. 2957PDO 
ALPR IM«ALPHA 

« lili Vi;cr .... . .. .. 
O'* OOP 

Il M > 
cotlwt IJ.l 
CONT UUt 
'|3fW W|)C 

‘CFRFOIIR 
UER €0112 
CEREO 140 
DERF0141 
CEREO 142 
0ERE014? 
CEREQ 144 
OER€0145 
CERE0146 

'CEREQ 147 
CEP€0141 
CEREO 14« 
CEREO 15C 
CEREO Í51 

!f 

„SfIRitJiUTWF lOPAGCO PERFORMS CALCWLATI CNS iPGi DRAG CtLFiPICI ÉNTSCCREQiSP 
" ' M Alt® •NUMBER # VALUES II :ÜH6 INPUT G«AC CCFFFICUKT IA BL I« CEREO 16 2 

CCÎAFW |iF CM A till THAN ZEiG* ft# OIAO CCCPiFICI EM Is MAC w 
ANO SUBIUitIm"0«AGC 0 !S #Y»AS* 0, 

IN AIC ft kN 1*0'160 TO 11 
f.'''DIA'aq SI 14 

■S 
t 

««Ql'Si 
CEREO 15 6' 
CEREO156 

iDStPOiST 
ifltil# 15 P 
ÏJ'îifOl'Sf" 
OlERféMO 
O Et ¡EO 161 
MtlE®'M2 

««€01*5 

j,Í 
I 
G 

MAXMCÕ-NUMBER OF VALUES IN TABLE OF CRAG CCEFF. INCREMENT, 
WCCTAB, WHICH IS AOOEO TO THE CO ORTAIMD FRC- EITHER LIAGCU URCERFQJ64 

'"INPUT COTAB. I.C01AB IS BASEO ON THE INPUT CCNSTANT REFERENCE DERF0165 
«11 âMíf* BUT IS MULTI PILLEO It THE RATIO AWREE/AREE BSEUlfi 
BEING ADDED TO CO.. 

JFlMAKWCn.EG.OICO TO 15 
LU —1 
U IP.FCC«TABLE ( I • IWMIAI*,«COWB «NAX%CO« LMJ 
ii#H#i«ric^àNàEr mi ir—^..*-...: - —.* 

sul«® wt li É" tlíwàt Cále LIA Til S ÎHfi 'TRANS LIT líCNAt TlAJicWM 
ftÄltif IWIES. 

«"CONTINUE .:.'.*. • " ..... 
, CALL TEQUATIDLR1VI 

m t»6 «PENDfNI DERIVATIVES 
ffPfillWtlT Ol« tm» I w. s,» : Df« IVII* 

Mit B«'* CHANGED TC 
» OITIPiH/fUIALTITUiUtl 

'UIRE0166 
OÍR «1*7 
OPREOîél 
OfR'fOlá» 
lOÉRilfO'lfÇ 
¡DIRféitl” 
««'MIT? 
fER'fOlTS ' 
oetEom 

. iiEitieits 
MSR'EMf* 

.. OfREOlT?" 
Ail 1 nu DE 0€R EO 17 B 
, CERTO171 

«fifi* 

i1 iüürhüih! ¡i i:i::!!lil'1 IIiiil'i lííi li;ir:! 

¡iiiiiankiiinii ■i - 



£ ER 1 Ví J (“OER!V<I>*OrR JV<3) 
CEP. IVI 2 ) = 1) ER IVI ZINDER I VI?). 
ce U J=R, 16 ' 
cep ivuT-ofr ivrjVôÊTfvni 
RETURM 
I L *6 

WR IT El 6, 1C CCI? 
F U RM AT i IHO'IÔXVUHZ !S NE l» A Tl Vf IE12.5.1H) ) 
R TTURN 
tND .. ... 

.CÇRRQiAO_ 
DER EO lili 
DER FO T ft?_ 

”DER>D:l»3 
OER FD 114 _ 

"oER roi B1« 
DES FO,* HA __ 

’ DERFOtBT 
D :REOlft:B _____ 

"DERFOIBO* 



i i i 'i il ll'M i! Mllji i M : i; i iHHiIi ihiiii ... 'i llll lll't llNriiii Mi 

COIVMLT ~ ..... 
— -4M»l ICI T~ »__ 

c SUaRÜU;iN£ DIVMLTÍA»B,C,D,E,F| 

C SUBROUTINE OIVMIT CALCULATES THE REAL AND IMAGINARY COMPJ- 
C..NEWTS OF THE FIRST OROER NEUMANN FUNCTION USING THE ¿EROTH 
C UROER NEUMANN FUNCTION COMPONENTS. 

*»f*no**2 . : 

. * ■ IF IR11«211 *• —.-.... .-.-.. 
2 E«O.OOQ 

.F-o.ooo ....---:....,,......... 
GO TO 3 

l CONTINUE ~ ———   
. ... G»C/R .. - ------- -- 

H»-D/R 
. E«A*G»B*H—------... .... .. 

F«A*MSB*G 
-R ETURN-----!_;_:_ 

END 

DIVML 1 
DIVML - 2 - 
OlVMl 3 
OIYML 4 
DIVML 5 
DIVML- 6 - 

OIVML 7 
-ûivMi - a - 

DIVML 9 
DIVML 10 
DIVML U 
DIVML l¿ 
DIVML 13 

-01VML 14— 
DIVML 15 
DIVML 16 - 
DIVML i7 
DIVML 1Ö - 
OIVML 19 

.DIVML ¿Ü - 
OIVML 21 



O
 0

 0
(
-
.
0
0
0
0
0
0
0

 

CORAGCO 
-* ..IMPLICIT 

SUBROUTINE 
REAL*8 
OR; AGCO 

<A«M*0»Z4- 

-C-- 
REAL*« LAMOA.LAMKO,LA,MINE, MOOT,ME,MISTAR,LAMW 

DIMENSION A(514),B121),COE INF!2,2,2 I,TW(A,8),MDOT( 4,0), 
OCCUR!4000) »NOCCUR ( Ml--- -- 

EQUIVALENCE-.. - . 
1( OCCUR(001),AREF ), I OCCUR I 002),ALPHA 
21 OCCUR ( OOP),COURAG),( OCCUR ! 010),CAPL 

I,( OCCUR(01V),CPE 
),! OCCUR (026),GAME 
)}(OCCUR! 032), LAMO A 
,( OCCUR!036)•ME 

) , i 
),1 
),t 

) 
) , ( OCCUR!049)» PINF 

( OCCUR!003) 
( OCCUR!Oil) 
! OCCUR!018) 

),( OCCUR! 028) 
),(0CCUKI033: 

(OCCUR! O',2) 

3!OCCUR!016),C0 
— 4( OCCUR!021),0- 

5taCCUR(029)«HSRTO 
-6!OCCUR!035), MINF 

7! OCCUR(046),PE 
- EQUIVALENCE 

1! OCCUR! 055),RHOINFI, ! OCCUR! 055)»RHÜINil*!OCCUR! 051 ) 
I, l OCCUR! 064), SINT- _ 1 

), 

.ALPRIM), 
,COSLAM), 

). 

),< 
) 

, CPR 
, GAMMA 
,L A 
,PI 

» ( OCCUR!067) 
,( OCCUR!070),TANT 
,( OCCUR! 075)*T 
,( OCCUR!079 ),TE 

i(OCCUR(083 ),VE 

) 
,(00008(072) 
, ( OCCUR! 077) 

),(OCCUR!030) 

),(OCCUR!086) 
-1,!OCCUR!391) 
),! OCCUR!095) 
),( OCCUR!100) 
),(OCCUR!148) 
) 

, RHUE 
»SINTM 
, T INF 

.TCRIT 
»TIMER 

, MOOT 
,Z .. 

.GRATE 
,CDI 
» TWS T 

2!OCCUR!062),REYL—) 
3!OCCUR « 069), THE TAD) 
4! OCCUR! 074), TRO -- ) 
5(OCCUR(07a),TECUN I 

EQUIVALENCE 
3(OCCUR!082),V ) 
2i OCCUR! 03?) ,X3AÄSI), ( OCCUR( 0901,XBAR .. 
3!OCCUR!092),ZTR ), ! OCCUR!093),ZETA 
4(0CCUR(098)»COP ),( OCCUR! 099),C08 
5! OCCUR! 101),COPO 1,1 OCCUR!126),XBAR1 
6! OCCUR ! 197),FACTR9), ! OCCUR!225),HWBAK 

EQUIVALENCE 
1!OCÇUR!234), IJELCOP),!OCCUR! 235),DÉCUFP), ! OCCUR! 236),OECFTC), 
2!OCCUR ( 237)*XUP ),( OCCUR! 238),XLOW ),(0CCURI239>,X1UP ), 
3!OCCUR(240)»XILOW ),!OCCUR!24o),TZTEST) 

EQUIVALENCE 
1! OCCUR! 0301 ), - - A! 1 ) ) »! OCCUR (0823 ) , . 8(1)),.... 
2!OCCUR!2644), TW(l,11), ! OCCUR!2708) .MOOT!1,1)), 
-31 OCCURl 27 93 » ,CDFINF ( 1,1,1)) __ _ ____ 

EQUIVALENCE 
1 (NOCCUR103), MUPT)»(NOCCUR!07)«--LCPTt,(NOCCUR! 10), MHEAT) 

OKAGC 
.QRAGL 

OKAGC 

ORAGC 
OKAGC 

uhaGC 
UKAGC 

-orag;. 
UKAGC 
ORAGC 
UKAGC 
ORAGC 
OKAGC 

.DRAdM 
ORAGC 
OKAGC 
ORAGC 
OkAtjC 

OKAGC 
-OKAGC. 

OkAGC 
URmGC 
OKAGC 
ORAGC 
ORAGC 

-ORAGC- 
OKAGC 
ORAGC 
ORAGC 
OKAGC 
ORAGC 
OKAGC 
UKAGC 
ORAGC 
OKAGC 
OKAGC 
OkAGC 
ORAGC. 

1 
fw 2i 

3 
■ 4- 

5 

-0 
7 

-.8 
9 

10 
11 
U 
13 
14 . 
15 
16 
17 
18 
19 
20 . 

21 
¿4 
23 
24 
25 
26 „ 
27 
26 
2V 

30 
31 
36 - 
33 
34.. 
35 
-3o... 
37 
36. 

-COMMON 
C 

OCCUR,NOCCUR 

SUBROUTINE ORAGCO CALCULATES THE DRAG COEFFICIENT WHEN INPUT 
DRAG COEFFICIENT OPTION IS NOT USED, 

FREE MbLECULE FLOW REGIME. 
-TO -XiUP,---- 

XBAR1 ISGREATER THAN OR 

STRONG INTERACTION FL3H REGIME. XBAR1 IS LESS THAN X1L0M 
-AND X8AR-GREATER-THAN UR EQUAL TO XUP.. 

FAIRING REGIME BETWEEN FREE MOLECULE ANO STRONG INTERACTION 
XBAKl IS LESS THAN XIUP ANO GREATER THAN OR EQUAL TU X1LQW. 

PEP INF»PE/PINF 

SURT3»1.73205080756887700 
TEMLAM»1.0D0-C0SLAM*C0SLAM 

OKAGC 
ORAGC 
ORAGC 
ORAGC 

ORAGC 
ORAGC 
ORAGC 
ORAGC 
ORAGC 

.ORAGC 
EQUAL01AGC 
-QKAGC-.50 

ORAGC 51 
OKAGC 
ORAGC 
ORAGC. 
ORAGC 
ORAgC 
ORAGC 
OKAGC 
OKA 

39 
40 
41 
42 
43 
.44. 
43 
4a 
47 
46 
49 

52 
53 
54 
55 
56 
57 
58 
59 



FIK»»900tSI NTH*(-.1i900t»010800*51NTMl 
ALPHA0»180.000*ALPHA/P I 

C CURVE FIT FOR PRESSURE BRAG COEFF. AT ZERO ANGLE OF ATTACK. 
C-THE SET OF COEFFICIENTS UTILIZED IS DETERMINED iJV THE VALUE OF 
C THÊTAO» CONE HALF ANGLE IN DEGREE3* 
__' - -. .-.— --. -___ _ ___., 

IF(THETAO.GT.20.000 IGO TO 200 
. «1*247.------——.— 
IF(THÊTAD»GT*10»0001GO TO 200 

, .-11*211 ....- ____—_—_ ___m~~ 

200 K-l.ODO/iUNF 
-.Z2*l.000/THETAO—...—.-.-------., .- 

Y»LAMDA 
-cop o»o.opo....; ——— -.—— - 

DO 201 1*1.3 
11*1-1 
ISUBl-NCI 1 
TEMI*K**II— 
00 201 J*l.3 

-JJ*J«*1.. 
1$UU2*ISUblt3*JJ 
TiMJ* 1.000 .■ ...-.... 
IFIJJ.NE.OITEM4*V**JJ 

-. 00 .201, K*l,4 ----- 
RK*K-1 

-201-CUPO *C OPOCA I isua2 69 *KIU*TEMJ^X£HÍ *Z1-**ICK- 
C 
C 
.c 

Ç 
■"fr" 

c 

. COPLEO IS A SHARP-CONEPRESSURE DRAG COEFFICIENT FOR THE 
GIVEN 'THETA. 

,.. C0PLEO*2.O0O*PE/(RHOINF*V*VJ..-.-. 

— . CALCULATION UF MULTIPLIER WHICH CORRECTS COP FOR ANGUS OF 
ATTACK LESS THAil UR EQUAL TO 4 DEGREES. 

— IFIOAOSIALPHAO)»GT.4.0C0IG0 TO 220 .. 
COLCHO*!.000 

— IF(ALPHAU.EO.O.OOOIGO -TO 230 - - —..-. 
'I..... ... 
Äi IfrCFMAÖl- 

)A 
•0.000 - 
ïlllî 

OKAGC 60 
ÜKAuC 61 
OKAGC -62.- 
IkAGC 6J 
OKAGC 64 
OKAGC 65 
OKAGC 66. 
UKAGC 67 
OKAGC- 68- 
OKAGC 69 
OKAGC 70 
OKAGC 71 
DKAGC 72 
ORaGC 73 
OKAGC-.74- 
ÜKAGC 75 
OKAGC 76 
OKAGC 77 
OKAGC 76. 
OKAGC 79 
DHAGC 80- 
OKAGC 81 
OKAGC 82 
OKAGC 83 
OKAGC 84 
OKAGC 85 
OKAGC .86- 
ORAbC 87 
ORAGC 68 
OKAGC 89 
DKAGC «0 
OKAGC 91 
ORAGC 92,- 
ORAGC 93 
OKAGC 94 
ORAGC 95 
ORAGC 96 
DKAGC 97 
ORAGC 98, 
ORAGC 99 
OKAGC100 
OKAGC101 
OKAGC102 
OKAGC103 
OKAGC104 
OKAGC105 
OKAGC106 
OKAGC107 
ORAGC108. 
OKAGC109 
OKAGC U 0.. 
OKAGCUl 
UKAGC112 
UWAGUiA 
OKA GUI 4 
0KAGCU5 
DHAGC146 
OKAGCU 7 
OKAGC118 
URaGCüV 
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■ '220.TBML«0*8'SlAlt*Há0>. .... -. OKAÜCUO 
C IF ANGLE OF ATTACK IS GREATER THAN 40 DEGREES THEN ALPHA OF OR ACC Mi 

—C'---40' OiGREES-'-IS USEO-IN -CORVE FIT.— - ---- -- -ÜRAÜC122- 
I F (IE Ml. G T. 40* 000 IT EM L »4 0.00 0 044 01U i 

.- X»OLUG10'I THE TAD-).-.-   -     - - -— .-  DRAOl U 4 
V»DLUG10I T6ML) 04AGCU5 

-.22* LAM DA .     OkAGCjUO 
FUN*O.Q'DO OR AGIL 2 7 

- -00 222 1 *■ 1 ♦ 4  ----—— — --———  0RAGC12 Ü- 
II »1-1 0KAGC12 9 

-- ISU0l*348tl I....... -.... . ORaGC^O 
TtM 1*X*AI I OAAOCiJL 

.—.- DU 222 J* 1*3-----—....-.-.-.- - ÙRA0CL32 
jjsj-1 DRAGC*»à 

-- I SUI»2«I SUBU4ÍJJ—-------—.....OKAGCiJC 
TEMJ«Ÿ**JJ ORAGClAS 

-- 00 222 K»l»3-"«..       ORAOCLJ6 
KK“K”l l/RAGCi37 

--TEMK* 1*000'------. DMAOU.JS 
IF(kK.NE.0)TEMK-2Z4*KK URACCII'C 

-222"FUN»FUMIA 11 SUH2C12«KK ) •TEMI*TEMU*T£MK —--—  ---ÜR4GC14 0- 
IFITUN.LT .0 .000)FUN*0.COO URAuCili 

- ■ COLCDO-iO.OOO**FUN ■ —...-...-. U*AGCi42 
230 CONTINUE 0RACCL43 

0. ..—..-. ' OHAGl 144 
COP*CDPO*CDLCDO URAGClAS 

_C.. .................- - OH ACC 14 U 
IFIXBAR.LT.XLOWIGO TO i IMaGCAIT 

WHEN XBAR HAS VALUE LESS THAN KLQHt ALL RAREFIED AIR OKAGCHtt 
SOLUTIONS ARE BYPASSED ANO ONLY CONTINUUM CALCULATIONS ARE • 0HACCI4*» 
PERFORMED. .-.. ' úRAGClSO 

UtiAtoClSl 
- TEMTSG-T I NF*U.UOCO.SOO*IGAMMA-L.OO I *M INFAM INF » ■ 

TEM « TWST/TEMTSG 
TEM!*0i06 IRBARSTT ■ ■ ■ -.-.----- - 
SUM*0.300 

-1F ( T HE T A 0 .IT, IS . 0001 GO.10- 104--.-..-.. 

... iitiiucipa 
DRAGS* 133 

. OHAGCl»4 
DRAi»Cl9S 

. UR ACC aJ •> 
URACaS? 

...SHARP -CONE.STRONG.INTERACTION-DRAG-«IFF*.FUR...CONE.HALF..ANGCEURAGC ASH 
GREATER THAN OR EQUAL TO' IS DEGREES. 

-00 203 I«l*"2 .- ----—.—.-. 
11*1-1 

-—t suit*.mam i— ™._—:---—      
TIN«; »TI«**!! 

-—DO 203 >1*4  ---—- 
J»1 

-1 SUB 2* I SUBI 42*4*1-----   
ÎEM2-TM1TA0» 

.- ;-DO "203 K* 1 » 2.—--—------- 
KK*K-1 ' 

.4 ¿UR* I SUil&ilnifc. 
203 S UM* SUMIA U SUB I*f(NI* TfNtPTIM* *Rt 

--.C0S1*D**P l SUMI.—..... 
GO TO .1 

C " SHARP COiNI STRONG "¡NTERACT¡ON" DRAG COÏFF 
..-C—-11S t- - T HAN -1 S'-OEGR 6¾ I«----— — 

204 CONTINUE 
- -.-"DO" it 1*1*2.-.......... 

11*1-1 

ORASE IS V 
..     UKACCASO 

URACC IP 1 
..-.«...,,:-  ORAGClPi, 

URAGC1P3 
___—... DRAGC1U4 

OR AGUAS 
.» ...DRAGUA è. 

DRAGUA? 
-------- IMA Gilt» « 

SAACUAV 
-- URAGC.IO 

ÛRAGU7A, 
----, ..ORA GUTA 

ORA GU 13 
. ORA GU 9'4 

FOR CONE HALF ANGLIDRAGUTS 
-,, - ___OR AtaU T* 

ÜRASUT7 
. ORaGUTM 

ORAGUTY 



.... 
I..! 'i i ' 1 ■' ’ H ¡ : ! 

I SUB I-200411- — 
TfeMl-T6M3**I| 

-00 2- 4*1*2- 
44*4*1 

-1 SUBI* I SUBI42*44 
Tii12*THËTA0**44 
OU 2 R* U 2.- 
KK*K-1 
1SUB«I$UÜ244*KIC 

C 
■•C 

C 

c 
c 

c 
c 
c 

SUM* SUM4A11 SUB J*TEMl*TÍM2*r EH**KK 
CCST»6XP( SUMI--- - 

C 

II 
.Ulrt-i 

1 

t 

X 

.c 
c 

URAGU8Q 
ORAGUSl 

.uAAcaaa- 
0KAü:183 

..-MAÔC1B4-. 
DRAGtiaS 
UHAUClSt) 
0RAÜC1B7 

. ÚRAGLIÜÓ- 
ORAGCltiV 
ÖRAGG19Q- 
UKAGCH1 

FREE MOLECULE ORAC COEFFICIENT WITH ACCOMMODATION C0EFfICIENTüRAGC.192 
ZETA. 4RAGC1Ï3 

-»-COP*- - —fiXP-l»SlNTMiStNTRI---—*-— - ..— DRA5L194-. 
COF-COF*!1.00/1SINTM*SOkT1 ?IH 40.500*S0RT1TWST/TINFI/1MINF*MINF>> ORAGC195 
CUF-C0F42.004 1.00/IMINF*MINF>4SINT*SQftT<Pl*TWST /TINFI/MINF DRAGC196 
CDF*£ETA*CDf UR4GC197 
.               DRAGC19Ö. 
NEWTOMI AN DRAG COEFFICIENT. üRAGClï9 

—~.CON*2.D0*SINT*SINT---—-DRAGCiOO- 
ÛRftGCiQl 

CAPP IS THE SHARP CONE PROBABILITY DISTRIBUTION AS A F UNCTIÛN1MAGC 20 2 - 
OF KNUDSEN NUMBER. URAGCZOJ 

.LAMW-CÛ0RAG*SO«T12,2500*PI*TWST/lGAMMA*TINFI)/MIMF ÜRAGC204 
LAHWD-LAMM/D ÖRAGC203 

-1FI LAMWD.LT »0.O4D0J GQ-IQ-W—;-----—-URAGCÂOè- 
CAPP-O.DO ÛKAGC207 
TEM-UL0G1LAMW/O) 0RAGC2ÜÖ 
UO IB 1*1.21 UR4G120* 

ÜKAGUiO 
ORAGCm 
DKAGC212-- 
0RAGC213 
UKAGUIA 
0KAGC215 
ORAGUlo . 
URAGCkl7 
ÜRAGUia. 
OR AGUI 9 
ORAGLZCO 
URAGC2U 
URAGU22 
0RAGU23 

.0RAGC224. 
0RAGL22S 
DRAGUAI» 
URAGC227 
DRAGUEE 
DRAGC229 

„DRAGU30.. 
0RAGU34 
DR4GU32. 
0RAGU33 
UKAGC234 
DHAGUiS 

..4RA3U.il» 
ORAGL237 
URAGC233 
DRAGLZaY 

18 CAPP»CAPP4Bin*TEM**( 1-1) 
GO TU 23 

-W-C APP* 0.50600-0 • 

23 CONTINUE 
SHARP CONE FREE MOLECULE DRAG COEFFICIENT. 

CDTAFM*CAPP*(CQF-CON»4CON. . 
IFl LAMOA.LT.1.00*3160 TO 30 

c FREE MOLECULE DRAG COEFF. ON SPHERICAL MOSE 
- CüFM$*0.000 

T EM*OL0GlREYL*D/ICAPL*MINF*FACTR9)I 
-1 Fl OABS(TEMt »LE.1.00-4ITEM*1*00*4 . 

IF1ÏEM.GT.5.29800)TEM«5.29800 
—00 -31-4*1 »20— 

. TPIWW fl ! ¡.fl! "HP '! I ' fl* P"1* ' • 'TfTTIfl fl11 l-T'AP 1 •il 

SLONT CUNE FREE MOLECULE TOTAL DRAG COEFFICIENT. 
,: :?M*C 0 FM S*t OSL AM*COS L AM4CDT RF M* (1.0 00*L AM DA*L A MO A ) 

-GO-TU-3 2......•: :     .- 

^T^mr_ SHARP CONE-FREE MOLECULE--T01 AL DRAG. COEFFI CIENT. 
30 COFM*COTRFM 

® STRONG INTERACTION DRAG COEFFICIENT, 
‘ ---- 

IF 1XSAR1.LT.X1UP»GO TO 3A 

MÉitlirtOtAL DRAG COEFFICIENT. 

: , : , 
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- .—C0*C0PH--—----— 
RETURN 

34 IF1X0AR1.GE.XILOWJGO TO 35 
- ..-1 H X8AR tLE.XUP IG0-T0-5—.—--—---— 

C 
C . STRONG INTERACTION TOTAL DRAG COEFFICIENT. 

CD*C0S 
-R E T URN—- .—-- —--- 

FAIRINGREGION BETWEEN STRONG INTERACTION AND 
FLOW 

35 WI = (XUAR1-X1L0W>/U1UP-XUDW> - - 
CD-COFM*WHCDS*a.ODO-kl» 
[FUÜAR.GT.XUPJR ET-URN — -------- 
XUP*XBAR 

- . XL0W*XlJAR-2.000 .-...-... 
IF(X8A«.LE.2.QDQ»XL0W»0.5D0 

..RETU'iN .- . ..-----—.------ 

.r--- DRAGG240 ~ 
DRAGC2H 

---ORAGC2%2.- 
ORAUC243 

■—--ORAGC244. 
DRAUC245 

.-...-.0ra5C24G ■ 
DRAÍL24T 

----üRAUC24tt_ 
DRAUC249 

FREE .NOLECULt.. . DRACL250 
ÛRAUCxïl 

.«»..ÜRA^C252 
ÜRAUC2Ï3 

----—.— UR.AÙC254 .. 
DRA UC 2 S 5 
UKAUC î.36 
ÜRAUC2S? 

. ... -. Oh.AUL25ô. 
DRAUC2Ï9 

_0RAGC2.60— 
CONTINUUM FLOW DRAG CALCULATIONS. ORAUL2S* 
... »..—.—.-.---- —--»-URaUC2o2 

DRAüC2ai 
.KEV- FOR. SKIN FRICTION DRAG COEFF. -OESCRIFTION..- - —.0RAUC2S4 
SHARP»! BLUNT»2 ORAGC2ft5 
TURBULENT*!-LAMINAR*2-        DRAGC2Í»* 
WITH BLOWING-! NO BL0WING»2 ÖRAUL2ÄT 
CDFINF(SHARP OR BLUNT. LAM. OR TURB.« BLOWING OR MO BLOWING) ORA&C2bH 

DR A GO 2 & 9 
- . BASE DRAG COEFFICIENT*..- -.- 

! CONTINUE 
— 5 y*OABSl WOOT ) / ( RHUIN1* V*AR EF l~ .. 

IFIY.LT.O.OOOIY-O.OOO 
-IF(Y.GT.0.0600IY«0.C600 -- 

X*l.000/M INF 
— — 1 F( MINF .GT.24.OÜOIX-! .000/24.000--- 

N»4B7 
-1 FI MINF .GE.7.000IN-49S----- 

PBPINF-O.ODO 
-DOR 1-1,4-—— 

I1»I-1 
-1 SUBl-NCI I ---——- 

TEMI-X44II 
-DO ft. 3-1,3--- 

-I SUB* I SUB 114*4J.——.. 
TEMJ-1.000 

—  1FUJ.NE.0) T«H4*YJML|4-—.- 
a pbpinf.pbpiInfcaiisub)*temi*temj 

_-.CUB*(!.ODO«lïaP.INF4.WX.**2J7JO*.700- 

— 9—CUN 11 NUI.— «..»---- 
IF(XflAR•GE. XLOWIGO TO 10 

. 0RAGC2Ï0 .. 
DRAGC271 

--DRAUC 212 
URAUCaIj 

... ORAIÄ214.-. 
URAUC275 

- ...   0RASI21:«.. 
DR* «27 7 

----0RAGC2IB .,-.-. 
0RAGC279 

,......   OHAÉUiO-- 
DK, AUC 2 it 1, 

....     0RAUC2A2.. 
0NAGC2I3 

---DR A&C2Í4. — 
ORASt¿25 

-----   ,DM.AUL2I"4-— 
DRA&C2A7 

— --- --ORA« 2» B ..». 
OttAUC **9 

...DRAUL290.... 
DMAUC21H 

...... D«A«II2 .. ■ 
wmagcaM 

...—IFI2.GI.2TRIGO ,70, 10--------:. 

.. 7URB0LENT-DRAG CALCULATIONS---—,. 

.... . SCHULT2 GKUNUW SKIN FRICTION 0RA6 .CQ'EffÍCIENT. 
HE»CPE*TE 

0MA«2f4 
DH*GC2.«5 
DR. Ab CRIi* 
ORAUC297 
OHAGI2Y» 
ORA,UL £99 

1-599 



H$TAM6«0.50060,»00*CPW*T W í 5 » 81/Mfi « . 
MSTAR»MST AHE*HE 

>4 F (HSTAH.iG.il 10*000 » 60-40-21.—. 
T GM«PE/2116.000 
IF( TGH.GG .1.0011TEM«1.001...—.- 
TSÏAft*a.OD0 

■"00 ao i«i »4.-.—- 
n«i*i 
ISUUU162U I  -—*- 

Ot«00*MG*MI*(GAMHA*l,000» 

20 

ai 
22 

It: 

TWl-HSTAR**!! 
oo ao j'-itî ..-.-...-...—.-.-.-... 

I SUB»ISU01t**JJ .—.-.—.-..- .. , ..... .. .... 
TSTAK-TSTAftMUSUBWM^nEM^JJI 

TSTAR»3.596400*MSTAR 
CONTINUE .. ... 
IFITSTAR.LT.0.00)CAii EXIT 

M US T AR « 32.2 00*2.240- 8«'T ST AR ** t.SOOmSTAR 6196.5 DO ) . 
TAU»TSTAR*(1.000-0.12500*01051OIRE/Z116.00))/1.890 

-ZT AU *2.50060.100*DT AltO (4 AU/-500.00O^T-* 00)60*400*DTANH(.T A W-l000..00-. 
IT,00)COIAWMt TAU/2500.00-5.800) 
RH0SIA»(39.&5D0*Ri)/( 2114.00*2TAU*TSTAR) 

IF (CARL .GE. 2.00)00 10' 12-- • . 
A (11.8 ).-4,444600 

.411191*1 S4.00  -----—:------ 
4(120)-469.00 
60 TO' 13 .-......... 
A Ul 8.) *0.00 
A(119)*0.00 
At 120)-0, O'O 

-1*1,7- 

EHI-CAPL *•11 
Al 118)■A(118)6A(116400)-TEMI 
A(U»)«A1119)6AUI6407J*TEHI- 
A(120>*AI120)6A(1l6414)•TEH) 
- m»0lQG10(AHQSTA*VE/HU$TAR>- 

“’■At 120)6TEM1*(A( 119)6A(118)*TEN1) 
rA-RMOSTA*VE*CAf»L/HUSTAR - -. 

OKA CODO 
QH.AÚC301 
DKAuCiOZ- 
ORACCjOj 
0HA£C304 
DkaGC 30 5 
URA&CiOb 
URAGCïDT 
UAACLiOtt 
OHACCsO« 
0RA¿C310 
URACCSii 
OKAC*il 2 
OKACCIU' 

.ÛRA0C314. 
UHACC 3l5 
DKAGCSlb 
0HACC317 
ukuccjuti 
0KMUC319 
OKAbu320 
ORAbC 321 
OKAbt 322 
ORAbC323 
ORAbC324 
URAbi329 
ORAbCj2ci . 
URA6C327 
ORAbC *¿0 
ORAbC3¿9 
ORAbC330 
ORAbC331 

.ORAbC332- 
0RAK33J 
ORAbC334 
ORAbC 33» 
ORAbC 33 tt 
ORAbC337 
ORAbC338- 
ORAbC339 
ORAbC340 
ORAbC341 
ORAbC 342.. 
URAbCHJ 

-CFO* NO 8L0HINC SKIN FRICTION COEFF. T-OR USE IN MASS LOSS- 

37OO*i*15O0*RHOSJA*WE* VE4U*V*RHOINl*0L0a0t REY.S7A)**2&S8400)uRAbb3b4. 
ORAbC^45 
ORAbC344 
ORAbC347 
ORAbC348 
ORAbC349 
ORAbC390. 
ORAbC391 
0RA6C3I2 
ORAbC393 

FO-CFO*RHOINl*V*V/tRHOE*VE*VEI 
OFINFti,1,21*0.500*.892OO*0E*WE*RHOSTA/(RHOINl*7ANT*V*V*TEN2) 

- 4L00INC CORRECTION TO SKIN FRICTION ORAb COEFF. 
COFlNFt l, 1,'1I-C0FINFU,1,21/11.0061.2DO*MOOT(3,81/( RHOE*VE*CFON 

BLUNTNESS CORRECTION TO SKIN FRICTION DRAG COEFF. 
1F4.1.AN0A.LT *0.3200)C0F INF! 2»L,1) »C0F INF II ,1,1) -(1.000-LAMDA* 

It 0.800060.05230*8 INF>) 
-1 FtLANOA.GE.O*32DO)COFJNF12,1,1)*C0FINF LI till)*ID.74400-0.0166400*OKAbC354 

NINFI 3RftbC>55 
C0F1NFI 2,l,-2)*COFJ-NF(2*X, l)-*C0FlNF4i-,l,2) /COFINF (1,1,1) ... üKAbCSS» 

— — IN DUC EO PRESSURE 
M U«ULIÍlâtt * ® ” 

CRAG.COEFFICIENT. 
UAIbCIS 7 
0HAbC338 
JRAbC>99 
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IPUMOPT*MHiATI.6H.O>hW*O,2«0*TWO/Jl.«600.- 
HR«0.9D0*H$KT0 

- -------—------— 

Ti.M »KHüë*VE*CFO 
0THU-CFO*(2.000*M0OTÎJ»l}/TEM tl.OOC/íi,OOOÍ1.200*MDOT«J,8l/TIMllOliA«i«S<i 

ÜRAiiCikO 
ÜRACtîil 

.a4AÔCI<i2.- 

1/3.8DO 
- OTn62-OTH61*(0.5AÏOO*m.HHMfc*IO.53OOtO.6800*rtWrtRUME«ME*(0.O8i>00t 
10,10o00*HWHR]I 

- -Ulllf-0 T HE 2 £ l. dOQ* MOOT < 318 » / Í 3. AO 0* RM CI * VIJ.-.- -.-..... 
CÜtCOP»l.HOO*TÊMLAM*CDPl.£0*OTMÊ*FlR*SURT3*R6 

• CD1*C0LC0P . • . 

VAtUÊ OF COSUM FUR FUIUT 
Cl)SUMT*CUflNF(2*l tl )£C JLCOP 

-CÜSUM*CDSUMI—  ..- —  
[FIIOPT.GË.3KG0 TO 36 
IFOIMÉR.GE.T/TESTJGU 10'36 ■■ ■ 

TURBULENT FIOM- 

FAIRED VALUE; FOR CCSUM „BETWEEN. LAMINAR AND TURBULENT FLOW 
TEMI »CFÖ2TR*LA/l«30Ö 
TEM2-CFQ»LA*61.600/1.*00 ---------— -- 
T EM3*i * 000-( TIMER*T2TR J/TF 
PBAK*I TtMl*TEM3«*1.500-TEM2*TEM3**l.EOOI/I TEMI -TEM2 I .- ... - ...... 
COiaCülLAM*PBARC 11.OUO-PBARÎ*COI 
COFINF(2,l,iI«COFI3F( 2,2, U* PBARt U. COC-PBARJ *CDF | NFI2.1, U - ~ 
CUFINFI 2,1.2I=CDFHF( 2i2«2I*P3AR£(1. ODO-PBAR) *CO:INF(2,lt2> 

-COSUM-COICCOF IN U 2,*„ l » l ) ...- - —..- -... 
c 
c 

36 
AVERAGE ANGLE OF ATTACK OVER CYCLE USED IN CORRECTING COP. 

CONTINUE 
IFITCRIT.LE.TIGO TO 15 -. 
IFIT.LT.TECONIGll 10 IS 

■CO»COSUMCCDB£CDPO*U..OD04GRATE/T.I-------- 
RETURN 

-If 
TOTAL TURBULENT ÖRAG COEFFICIENT 

CONTINUE -..-.—.-.-.-.- 
CO*COSUM£COB£CDP 

• RETURN -----—--- ..— 

0RMÜC36S 
0KAGU66 
DRAG;33T 

. uKAwCJöB- 
DRAGL3SI 
DRAGO TO 
URAGOÍ1 
ÛRAGC372 
drag;3T3„ 

.. JRAGC374 . 
UR AGO? S 
ÚKAG076 
0RAGO7T 
ORAGCJT* .... 
OR A GC i 7 9 
ORAuCJaO . 
ÜMAGÛ33i 
ÜRAGOB2 
0RAGC.»3i 
0KAGC3BA 
ORA GOO 

.. 0RAGO66... 
UHAGOa? 
UKAGCjaa 
0RAGC3Ö9 
0RAGO90 
OR AGO« 1 

-, 0RAGC3M.. 
OKAGCi«! 

,. 0RÄGC394- 
0RAGCI9S 

... ÛRAGC3V6 
DRAGO«? 
URAGC39a 
DRAGO!« 
URAGCI0Ö 
WRAG.40 A 

•10 
LAMINAR DRAG CALCULATIONS. 

.HSTAHL-0.500LO.SOO*CPW«TW<2,*I/ICPI*Tfcl60.093500*<GAMMA-1.000J*ME*UHAGCA02 . 
IME OKAgCGO'A 
REYSTA«ftitL-----------——.- DRAGC4IH.. 
CDFINFt lf2i2I»l,i$3UO*SUiT{PEPINF/RiVLI*I VE/VI **1.900/TANT DRAGOOS 

.C0FINFa.2.2J»CDFINFM,2.2)*(HSTAHE*CPE*TE/I.2398006TINFJ »•♦I-.185ÙRAG;AUo 
X00I 

c- 
C 

.-.CFG» NO GLOWING.SKIN FRICTION COEFF. FOR USE-IN MASS LOSS- 
CORRECT I tl'N. 

CFO-1.15DO*TANT*COF INF 1112 »-W *i.MO I Ni ♦« * V /,11 • S3Q0* RMOE *V E*VE J -.. 
C 

•*c-< 

C. 
C 

-.-. BLOWING CORRECTION TO SKIN FRICTICN DRAG COEFF.. 
C0FlNF(l,2,ÍI-CDFHFU.2,2I/a.üOt2.O0OO*MOOTI2,*l/(RHOE*VE*CFO»» 

BLUNTNESS CORRECTION TO SKIN FRICTION ORAÎ 
TEM-OLUGIOIREYL I.-...-.- .-.. • 
IFltAMOA.Gi»0#|0GiN*4T2 
IFILAMUA.LT.Ü.2U0IN-4S7 
SUM-0.00 

COEFF. 

UKAGC407 
URAGL40B, 
ÜRAGC40» 
URAGL4iU. 
URAGC6U 
DRAGC 4*2. 
UkAGC41J 
DRAGC614 
URAGC4i» 
0RAGL41Ö 
OkAGCAI '7 
uka^caa a 
DRAGC41« 

.. .. - - 
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00 H.J*lii. 
44*J*l 

TIMJ'»l*00 
IF(JJ.NE.OÍTÉHJ-LAMDA**J4 
DO H 1*1*9 

• H*i-l .. 
ISUB-lSUHiUI 

.16-SUM*SUMÍA 11 SUS)*TEMJ*IÉM**! l. 
CDF INFt 2« 2»1)*C0FIMFt1,2«i)*SUM 
COFINFI 2*2»2)*C»)F IMFC ¿«2* 1) •COFINFI1 *2,21/COFINFI1,2, U 

DlLCDF.OeCOFF. AND DÈCFTC ARE A6SFËCTIV61V THE LAMINAR. , . 
INDUCED PRESSURÉ DRAG COEFFICIENT. PRESSURE INDUCED AND TRANS- 

_„ VERSE CURVATURE ...INDUCED... SKIN FRICTION DRAG .CDEFFIC IE,NTS*.—. 
/ HM*HMUAR 

I FIIMOPTAPMEAT)•EÖ.0)Mh«0.24D0#THl2*0)/23.8600 
HR-0.9D0AHSRT0 

- . TIM *RM06*VE*CF0 
pTHIl*;FO*l2.000*MOOT I 2*8)/TEMC1.ODO/ll.OOOlil.290OAMDOT12 *8)/TEM) 

u i a , ODO *S OR T 3 )---- — ---.-.. -. 
FME2*MI*Mi 
HWHR*HW/HK . 
DTHE2*0THEl*(A( 283)CA <204)*FME2CHWHR*IAI 285) CAI 286)*FME2CHWMK*I 

1A(2H7)CAI280)*FM£2GHWHR*(A(289)CAI29C)*FM£2)))) 
DTHE*DTHE2CM0DT(2•8)/I3.000*RHÜc*VE) 
DEICOP*1.33DO*TEMIAM*CDPLEO*DTHE*FIK*SORT3*ME - 
UtCOFP»!. 5D0*DTHE*TEMLAM *>CDF1NF 11. 2.2) *FIK 

I*l-0.a2300C0.524UO*TWl2i8)/TEC0.638*FME2)/IME*SQRnCAPLU 
OINF«0.058DOC0.968*THI2.8)/(TINF*M1NF*MINF) 
DEC FTC*1.5D0*I0.617DDC0.9i300*TW(2■8 >/TEC0.0434D0*FME2) 

1*TEMLAM*OTHE*Ci)FINF 11 » 2*21/(FME2*TANT*0INF*S0RTI3.000*CAFL) ) 
- CDIçOELCDPtOÉCüFPCDECf1C .- .- 

IFILQPT.GE.3)G0 TO 4 
C 
C- 
C 

DEFINING QUANTITIES USED—IN FAIRING BETWEEN LAMINAR AND 
TURBULENT FLOW REGIMES.. 

i. »i i Ci pQt Tft ^ CF 0*-—    — "i—-«■— •• - ■■ 
TITR*TIHER 

U- TF*1.000/ I0.486M0-4*V*DABSI SINIGAMFI ) I 
COILAM-CDI 

_T2TEST*T2TRttF_---- 
4 CONTINUE 

IFUBAR.GE.XLOWIGO TO 33 
.IFITCKIT.LE.DGO TÛ-17- - 
IFIT.LT.TECONIGO TO 17 

C- 
C AVERAGE ANGLE OF ATTACK OVER CYCLE USED IN CORRECTING COP. 

_C0«C0BCC04CCDElNfC2.«2»l!SCDMl*.IJU0QtGRA.Tt/TJ- 
RETURN 

C FULLY LAMINAR FLOW. 
_ll.COoCOBLCDUCOF INF 12 « 2.* LKCOJ> 

RETURN 
-C- 

C FAIRING BETWEEN STRONG INTERACTION AND LAMINAR FLOW. 
33 COLAM-COB£COUCOPGCDFINF(2»2*1) 

W2*IXBAR-XLOW)/iXUP-XLOW) 

DRAGC42D 
ÜRAGC421 

„DH ACC 422,,-- 
DRAGt423 

.. 0RAGC42 4.. 
0SlfcGC42S 
OKA CL 4¿ 6 .. 
DRACC 421 

.URAGC42D— 
DRAW. 42 9 
ÚR4GC 4iO . 
DRAwC4jI 
DRAÜC43ä 
OkAGC4i>3 

. 0RACC434.. 

3RASC43& 
DKAGC430 . 
DRAUC43? 

DkAGC4iB . .. 
)DWAüC4i9 

DRAÜC44U.. 
DKAÜC44! 

DHAUC442 
ÜRAGC443 
URADC 444 
UH, ADC 44 3 

.... 0KAuC44b _ 

DkAGC447 
URAGC44« 
URAGC449 
URAUC46U 

DHAGC46L 
...ORAGCASi ..„ 

ORAaC493 
URAÙC464.. 
0RAÖC4SS 

ÜRAGC496... 
ORACC49? 

_DKAGC4aB _ 
0RAGC4S9 

,,.. ORA DC 4b 0..,., 
UKAG16SI 

»....DRAGC492. 
DRAGC4»3 

_4RAGC464 — 
URAUC4oi> 
DRAGC4S6 
ORAGC46? 

,. .DRAGC468 .. 
U.KAUC4b9 

.*.DRA¿C4?0:.,_ 
ORaCCATí 
üRAbC4?.¿ .,. 
URAGC4TJ 

.. JRA5C4I4 
0RAGC4?» 

.OR A DC 4? 6 .... 
0RAGC4? ? 

. 0RAbL4?6 
0RAÜC4Ï9 
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C0*CDS*W2 6CDUM*t U 000-M21 -. 
HETUHN 

DRAOC40O • 
OfiAGCMl 
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ewes i DRtSS 

I jtifcSS 
H<40,401,XUO) ,5(401,K4<mXH*01,&m<».T(OUGtiU<HUKfc$$ 

SUMOUT INi-OHESS' 
IMPLICIT REAL*8 

COMMON/BUO/ 
UfiS, OSP, STPtOIS, GTf, GSB,P,FP,fB,f5,«, P,TO,RS,SL, Z,0tA,6l, 
2DLL T A,FAC,C140,10) 

COMMON/SENSE /1StNl>ISEN2 
. COMMON/BUU/M,N*L,lS,Mi,M£,-NS'»IT♦ K#NC... ..- -  

SUBROUTINE DRESS, PART Of THE DAW I DON MINIMUATION METHOD, 
MUOIFIES THE METRIC.MATRIX M ON THE BASIS OF INFORMATION 
OBTAINED ABOUT THE FUNCTION ALONG THE DIRECTION UNDER CONSIDER 

.AT10N, s.* ...THE NE* H MUST RETAIN THE INFORMATION WHICH .THE   -.- 
PRECEDING ITERATIONS HAVE GIVEN ABOUT THE FUNCTION. 

¡LaiL .-. ■■ ... 
60 10 (500,525,SI9,5101,L 

.100... CALL MATMP . IN.N.H,6,XI- 
501 M-l 
502 CALL MATMP IH,N,X,G,IOI - 
90S m»Sl-GS$**2:/TO-6 
104 IF (TP1 »524,505,505-. - 
905 DO 507 I■I»N 

.506 0Ü 507 J * 1* N 

C 
« 

§07 
90» 
»09 

HU,Jl«HCI,Jl-xm*XIJ»/TO 
ÜELTA«0ELTA*IEL*GSS/T01 . 
TO«EL/GSS' 

C 
c 

...110 
.WL'H H 3r I- i 
512 

1*1.1*- 00-512. 
OO 912 J.»l,N 
mi mi*m( i.jicmstimui 

519 
520 
521 
522 
529 

530 

514 
515 

F»FH 
00 522 1*1,N—;- 
G111«GBl ! 1 
xm«TUi -- 
CALL OVERFLILCP021I 
GO TO (531,530,5301,LCP021 
CALL UW6KFL(LCP021I 

.-GO .T0.-1531,513,313ULa»02I 
513 WHITE (6,11 IT,MS,F,GS 

1FI1SEN1) 513,515, 517 - 
WRITE (6,2)(XI11,1*1,N) 

WRITE!6,7) 
00 101 I •' 1»N 

101 WRITE! 6,81 .(HII,U1«J*1,N1 
»16 WRITE (4,. >1 Of Cl A 

.:.::1:8111 i¡IÍpt. (iÜ».:,.--.—. 
■fl IT.ITC1 

.,:,1,,,1-..:..---- 

C- 523 
C 
: ,924:91111.(4,.51 

H IQit'l |(|::Al| 
. IISíIh I MWifi 1 

dress 
URtSS 
DRESS 
DRESS 
DRESS 
DRESS 
DRESS 
DRESS 
'DRESS 

_DRESS 
DRESS 

. DRESS 
DRESS 
DRESS 
DRESS 

- DRESS 
DRESS 
dress 
DRESS 
DRESS 
DRESS 

-DRESS 
dress 
dress 
DRESS 
DRESS 
DRESS 

- DRESS 
DRESS 
DRESS 
DRESS 
DRESS 
DRESS 

- .DRESS 
DRESS 
DRESS 
DRESS 
DRESS 
DRESS 

„DRESS 
DRESS 
DRESS 
DRESS 
DRESS 
DRESS 

„.„DRESS 
DRESS 
DRESS 
DRESS 
DRESS 
DRESS" 

.„DRESS 
DRESS 
dress 
DRESS 

1 
2 - 

I 
4 - ■ 
5 
6 
7 
». 
V 

10 
Ü 
A 2 
li 
14_ 
15 
16 
17 
I» 
19 
20 . 

21 
22 
23 
24 
29 
2ft . 
27 
2« 
29 
3 0 
31 
32-. 
3» 
34 
35 
3ft 
37 

.3» 
39 
40 
41 
42 
43 

.,44 
49 
46 
47 
43 
49 
.50. 
51. 
92 
53 
54 
5:5 
54 
5? 
90 
59 
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525 TPl»EL*Sl/Q5S--- .... —. 
526 DfclTA*OElTA*TPl 

527 TO»(TP1-1.0»/SL—.—------ 
528 GÜ 10 510 

531 WHITE (6,6) 
532- WHITE (6,7) -...:---------—.... 
533 OU 634 1=1,N 

- 534 WKlTte (6,tí)(H( ------ 

535 WHITE (6,9)F 
536 WHITE ( 0,2)()(( I ),1-=1,N) .. ...-.. . ... - 
537 WHITE (6,10)1(1( I} , 1*1, N) 

IF( ISEW1.) 539,539, 543-'..- .— 
539 CU^TIMUE 

- - 54 3 iL*2 ■■■■ ■ - —- ——.........,,,,,.   - 

544 GU TO 523 
C - ..- .. . 

1 FuKMAT I4H0IT I4.ÎH STEP I4.4H F-l PE 14.5,51( iS*E14.5) 
? FORMAT {JHOX*1PU£14.5/(3HO ÖE14.5)) 
3 FuHMAT (7H00ELTA«1PE14.5) 

- — -4- FOHFI AT  ( 2OHO- . ■*- *....»—*—_________ 

5 FUKMAT (9M0C0UNEAKI 
. 6 FilHMAT (9HOOVEHFLÛW)------... 

7 FUHMAT (13HÖERR0R MATRIX) 

... a FÜKMmT (lH01PÖtl4.5/(lH0öE14.5)) -. -.. .. 
9 FUHMAT (3M0F*1PE14.51 

--- 10- FUHMAT- ( 3HOG»IP4.U4.5/(3HQ- _8£l4»51 )___ 
II FORMAT (6E12.5) 

EMÛ ■. .. .... . .- ,:, 

DRESS 60 - 
DRESS 61 

...-.DRESS . 62 ...... 

DRESS 63 
—DRESS 64—. 

DRESS 65 
. DRESS 66 ... 

DRESS 67 
.....DRESS . 6Ö — 

DnEJ»S 69 
DHfciS 70 
DRESS 71 
DRESS 72 
DRESS 73 

... DRESS 74 _ 
DRESS 75 
DRESS 76 
DRESS 77 
DRESS In.. 
ukESS 79 

—DRESS..SO_ 
DRESS 61 
DRESS 62 
DRESS 65 
DRESS 64 ... 

DRESS 65 
-DRESS.. 06__ 

DRESS 67 
DRESS 66. 

* 
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CDKLIM ORL IH l 
REAL * 8--Rt2J - » Aí2Í....... ..- 3RUR 2 

COHRLEX *lö C » C2 úkLlñ 3 
SUBROUTINE DRLIM(C»R }■ ..-.....-. 4 

EUU!VALENCE IC2 , A ) 5 
,, .. .. . úkLÍR 6 

SUBROUTINE DRUM TARES THE REAL AND IMAGINARY PARTS OF A DRUM 7 
COMPLEX NUMBER AND SETS THEM EQUAL TO TWO REAL NUMBERS. - ■ MUM Ú 

DRUM 9 
C2 • C 

R m ■ aid 
ft (21 > A(2) 

RETURN 
END 

DRUM 10 
DRUM n 

- DKL1M 12 
DRLIM Li 

-- DRUM 1% 



H il...Il.. llHII'liil liil'UI ii'iltl ......... |:i'i ¡' H1 - vi v: 

CKFFECT 
CEFFECT JUNE.3---- 

ãüHKÜUTINE EFFECT 
IMPLICIT REAL*8(A-HtÜ-2)- 
CUMMUN nCCUKiNOCCUR 
COMMUN /CIC.CU«/ IOCCUK1320I - 
COMMON /CPCCU«/ PCCU«111770) 

--DIMENSION IOPI90I , NOCCUKlJO». OCCUft(40001- 
ÜIMENSIÜN 

' DIMENSION 
EUUIVALENCE 
EUUIVALENCE 
EQUIVALENCE 
EQUIVALENCE 
equivalence 

SKSfiJ 
DUMMY U 00 I . 
UOCCUlUOOOOlít TOP 
(PCCUfil117571* PFO 
(PCCURlUTSfll. HOIF 
(OCCUR!39E21. PD - 
ipccuninsvait sus 

1 
» 

EQUIVALENCE (UCCUMI3901)t DUMMY I . 
EQUIVALENCE (OCCUR!039651• SIGMA» 
DATA A, CON, EPS, il / .707106 7811865475,- 

* .02275013194817919 / 
»0500, .0000100, 

~C - 
c 
c 
C 
C 
c 

-C- 

SUBROUTINE EFFECT CALCULATES THE QUANTITY PD, WHICH IS THE 
PROBABILITY THAT A DECOY WILL BE DISCRIMINATED AS BEING A 
OECOY. .-. 

PD ■ O.DO 

DO 
IF 

n 
U. 

i 
GT, 

5 
11 
C 

1, 9 
,3» GO TO 5 -.- -. 

IFMUP! IC3J .EJ.i)PO=POCSRS( I >»OCCURIIC3952 » 
- GO TO 11 .-.-.-—.-.- .. - 

IF! IOP( IS24I«EU*1I PO * POSSRSÍ IK-OCCURUC3952» 
CONTINUE . -.... 

Pu • OSQRTj PÖ/HOIFI 
SIGMA • PO 

*2 »DO 

10 t, i„. 

90 

99 
C 
c 

TOLD i 
Y * B 
K » 0 
K 
TX * A*(TOLD fi 
2 » .500*11.00 
TNEW * TOLD 
w • .500*11 
IF (UAHS(W 
IFU.EQ 

TOLD 
Y ■ .. 
GO TO 10 

PO * 1.000 
MR I T Elb1100 » 

RETURN 
CONTINUE 

DAMIT OLD »»CUM) 
C DERF(TX)»...... 

-CON*DAISt TOLO» * IY-PFD»/IZ-Y) 
OOSOERF IA*TN£W) I. 

Y'>.LE.EPS*OABSCw)l GO TO 99 
201-.0.(1..TO -90--- - 

TNEW 

1-40? 

A 
2-- 
3 
4 
5 
b 
7 
B 
9 

6FFEC 
... tFFEC- 

feFFtC 
EFFtC 
EFFtC 
feme 
EFFEC 

- EFFEC.. 
•EFFtC 
tFFLC 10 
cFFEC 1 a 
EFFtC 12 
EFFtC 13 

..._EFFbC A4- 
EFFEC 15 
tFFEC lb 
EFFgC 17 
EFFtC IB 
EFrtC 19 

. EFFcC 20 
EFFtC ti 

feFFtC 22 
eFFEC 23 
EFFtC A4 
EFFtC 25 

. EFFtC 26 
EFFtC 2 7 
EFFtC aB 
EFFEC 29 
EFFtC 30 
EFFtC 31 
EFFEC 32 
EFFtC 33 
EFFEC 34 
EFFEC 35 
EFFEC 3b 
EFFEC 37 

... EFFEC 3» 
EFFEC 3V 

.IFF et 40 
IFFeC 41 
EFFtC 42 
EFFtC 43 

...FFPEC 44 
ft FF'EC 49 

.. EFFtC 4« 
EFFEC 4? 
EFFEC 4i 
EFFtC 49 

..EFFtC 50 
EFFEC 91 

... IFF 1C ».I 
IFF1C 93 
ftfFiC 54 
EFFEC 95 
effi; 9« 
EFFEC 97 
me iC il i« F" K r r mm 
EFFtC 

91 
99 

■ • ■ ..... - ... 
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■ ..-. -.. «FÊC ÖQ 
Pli . . 5D0 * u.ODO i DEHP(A*<TNEW S PO) ) I EFF Et ùi 

.-------- -- —.--- fcFFßS 64 
RETURN ÊR"Ë{, 6i 

100 FOHMATUMCt 16HCRR0R IN EFFECT ) - cFFEC »h 
FNU EFKEC 65 
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ÍLV JL 

C 

c 
c 
c 
c 
c 
t 
L 
c; 
c 
í 
t 
c 
l 
í 
c 
c 
c 
c 
c 
c 

HPi !CIt 
SU%UUT TNC 

ltEAL*(* tá- 
I Vti tu t 

■n,n.¿i 

R.CA1*» HOnT.NSI.WIHM.ICUKZ'tinAfl 

otMfNSTCiN nccup (Aten ,Mnrxi««3nii ,tw k ,ai .oncm ,n» »m-onr t4 

. Etlil ÍVAlFMCf 
It * '( CUfl ( '.'H 11 UE TA l 
/»UiCCUfUQTlíBEm 
'■‘tf'CCURI f ?4l,rpstl 
5 me CU1'* I •??? ItMUrT 
r’' UCOÂÍ t 41' 11H S T 
tiuicuMj ftiii, sun 
ïtlHIClHIUÎiJ.it'P 

i.mtcuueu'H) t a1 
i »mee u> i .;:i4j ,ei*? 

)» tuce tm 0311 
mtnrrw* ti,A7i 
i * toce ut t f7*i 
i »tnctumzi 

,F 
,11S 
►<*s 

tí!VIT I 
.rACiRTi 

Bl 

1 »trcciiiHtnuéituriAT >1 
1 * t reçut» tom ..raiHiUQ, 
i tteccuon-'o) tHSMíj ) 
i 
11 < reru« msn i 
i, i tramo*»! i 

.RHCi 
tï 

i. 
i* 

, i ream mi, faith«* 1, 
11 rCtU# II !°5 ) »F AtTtiT) 

tit occum l'10 )♦ FAC 7P ? 11 mee I» 11«! 1.. .. 
‘■I "ftlifi I l” Ml FAC T« 5 11 tree U< {I «»I ,F AC TR6I 

fCU'TVAL FKC'H 
imeeiKt in* i*Hnt*AP' it tficci«i2w«i} ,iwa tin , 
i(tcawc247AhHf)nfi i» in tiinccupi7Hm „Monrn an 

II'UIV.V TNCr 
't''’.ccuMciitjjHíiiiiiifiwiicxcfi ta?»,KKMeu») tiAcccuun ai 

Ctlí'Mí/M L-CCIW(NMCt«í 

t^AIWUI 

FV II 
FV U 
rv 11 
FV !t 
FV It 
FV Jl, 
FV It 

.Fv TL 
FV ti 
FV IL 
FV IL 
FV IL 
FV II 
FV IL 
FV IL 
FV IL 
FV TL 
FV IL 
FV IL 
FV 11 
FV ti ‘ 
FV II 
FV IL 
FV IL 
FV IL 
FV IL 
rv il 
FVfL 
FV IL 
IV IL 
IV IL * 
FV IL 
FV IL * 
W II 
IV IL 
IV IL 
FV (I. 
IV It 
IV !l ‘ 

srt/îîSml^Sï !ï*Tf A,,yn,M «W« WICH F NT AI LS ! T ft fl «UV t, ' IV IL 
SlNUtlAílFOlií FIHAIICVS FIT» FHfi SU»FACF î CIVftMT JM Ê.FV TL 

ÂML'Lï'ÏH »ÉC11 SS’1,1,4 f'A1'r* 1T IWUtOIIS TMÜ FCLUmiIW LMWeVWTL 
' ? t;;çliNWIt,1 w' * cownench FLUM, m B fv il 

JWXACr RADIATION lOSSt AND Jtf'L I VA TI OA. F NF »ßV# FV IL " 
rv II 
'FV IL 
FV IL 
» Il 

. . fV IL 
. FV II. 

U FV,L 
IV IL 

SUMOUTlNf FVU CALCULA If S IM*- »ASS LLSS BATE - MOCT# THE 
(»ALL FEteSSfim B A TF - SllCdt A AI'!) lui WALL TF “FF B ATI II» t - lit FüB 
TTf "(jDY S IA TK'H 5 AT W! ICI» AFTOD WAMIC MIATIlvG «AT CS JeMt 

.11 HT A WF (T W SL»» O LT («F AWfflV. THF HFTMÛD C* CALCULAT tüfm 
■ IS fiRFFHIJBTT roi UHF MTfRIAL WIW C HH SI OF «F 11».FO» Ubi IA| 
/..‘Mr'î «ltW r,NLV’tTnPHA' ÎEFLON, AM» THF INPUT MAT t«I AL IN 
iL,î .J?! wS.ly',l’1ÜLt,NT fim AN I TITATTVf STF A UV ST ATI SULUÎIÛN 
IS USFO, OTW 1») LAMINAIT FLCfc* CASH ON f»Hf:AC'UC» AMU PHLIIULIC 
Hnm iitiuif oiive rns or foht ano sdct as a function 2 

„U40 WALL HFATUH, FRI'm AI" FUIT T t, AN1) TW AS A FUNCTI CM Ci StMIT* 

U 

J" J J MIL O 
K »FIN, ¡FULO 
ICtlIIMiT »0 
liHJ tW'tîIOO TO¡ 
T K t Tl t F I»ÎW!I ?tF I 
T«1 4, I 

12 £011 NUI 
IFU|:ATlW.LT,.|»li TU 
iriMATiNtL.FfJ.AIßl» T« 9? 
IH MI IM) fCL « FHIKJ TO 14 . 
irti tCTtiTRIto TO M 

1+ LM'J'lWIF . .. 
/ i ■ Tin IJ t R I 
I" '■ n) « §L Hif.» TW: IIJ t MI «7 sriitc .r»c m I j t « 

IV IL 
IV U 
rv il 
rv il 
rv ti 
FV IL 

I 
.? 

3 
4 

9 
, A 

7 
.„_A 

■o 
,10 
11 
I? 
I» 

. 1*' 
19 
16 
IT 
ï A 
10 
?ñ 

"aí" 
T? 
as 
n 
29 
*6 
ti 
an 
*19 
ir 
11 
12 
ai 
14 
19 
3* 
37 
19 

*» 
m 
41 
41 
45 
44 
49'" 
46 
47 
4« 
49 
96 
S! 
91 
91 
9* 
9 S 
96 
97' 
FA 
W 

* ta 
w;lï 

'%,}m 
.¡liilrwii »♦ 

îlWum'iiliwÎ' 
,, "ii»ii|i(ii 

jFjut'iNiUlijj 
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1 icmiNT-icntjNTu .. . 
T r>'* IX!)C( HCTA2#2TA31-BEtAA /11 
¡,n>nf:TAi*;2r.r-xí*(TirM) __ _ _ 
IK. 1=FACTR2-1.111205/72 .. . 
K 1*1 XR ( TK 11 

■ nHAK»PS/71 n.DC...... *" 
IFIK l.LT.I l.O0-3íl)Kl*C.CDO 

K 7 = SURT( 12»7t570C»Kl*KUA,0n*KÍ *2.‘}M40!)* (Kl W. DO*P0ÁR 1 *( FACTRjÜ 
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ORO R TTURN 
(»10 

FEV A« 
F PV AI 
n=V A? 
FEV AR 
FEV A4 
UV A 5 
<=FV A6 
F'FV AT 
rry ar 
F'FV 60 
FEV 70 
FFV 7! 
FFV 7P 
FEV 7R 
FFV 74 
FFV 75 
FFV 76 

•FFV 77 
FFV TR 
FFV 79 



HI lit dl il IIHII..I.. '|l!||hl!lllMlllll!i!lllll'l!HlllMII|! 
l!iltllN¡lif!li.NllMII¡IÍIHM!l1i!i i 

rfini Ftni î 
IC IT n FAl * ? ' t A-H ,0-Z) " .. .* F!«l ? 

SUlWnUTINF F IB 1 ( AA , ,NF ,NM! M AX.ACCUR, NFUNC .XMlf* AX ,V PIM4K Í Pint 1 
C * FIAI 4 
C FÏB1 5 
C SUCWOUTINF F IB 1 UTIt IZFS A FT BDNACCI SFARCM TFCHNIUUE TO FÏM b 
f F !M0 THF MAXIMUM no MINIMUM OF A OMf VARIABLE UM MODAL FIH 7 
C - RJNtTION WITHIN A DEFINED PESION lAA.RR). -FIM* R 
C ■ FIAI *1 
r FiBT in 

Î W •* ifn 

CIMENStON FI4CI 
I TERM * 0 

A* AA 
B* Bfi 
IF I NM TMAX ) IF,11,11 

ir JM IM AX * ] 
GO TO 

11 JM IM AX == ? 
2G IF IB-A1.21,22,73--- 
21 T fWP =A 

A*B 
OsT FMP 
GU TO ?3 

?? L * 1 
25 WRITE I IW, "61 l--- 
26 FORMAT«17HC ERROR OF TYPE 121 

FIB] 11 
F IB1 1? 
f i b i n 

■ " F 1BI ■ 14 
FIB1 15 
FIB! 16 

•FIBT 17 
F IB 1 1« 
FIBT I« 
F1R 1 ?D 
FTB1 ?1 

" ' FIB! 22 
FIB! 23 
FIBT 24 
Fill 25 
F IB1 24 
FIB1 27 

IT FP.M = 1 . 
CO TO 170 

2 3 = R- A 
II (NFUMCI 31,34,^5 

30 IP ( AC CUR I 31,^1,4C -- - - ~ 
31 1*2 

DO TO 25 . 
35 NFUNC?*NFUNC£2 

R 1*1 t.DDCiCSORT I 5.00CJ1 /2.0DC 
P?*« I* 005-SORT I 5 1 /2.000 
«0 AC C= t R IR*nFUNC2-R 2**NFUNC 217f'RT-R71 
CO TO 45 

40 PCI ACC"R /A'CC'UR 

FIB1 »25 
F IB1 ?o 
FIB1 30 
Fim 3i 
FTB1 32 
FIB! 33 
FIR1 34 
Fffli 35 
F IB 1 36 
FtBl 37 
F 111 3B 
F IB 1 3<* 
Finí i vo 

45 IF «R0ACC-2.000) 5C,5C,51 FTB1 41 
5C XMIM AX*( A£B J/2.0DC . . F1R1 42 

YMIMAX * FUN H XMTMAX,NF t 
CO TO 170.-... 

51 if « pnACC-’.COo 6r,ftc,M 
60 XL »Atm-A )/1.000 

XP *Ad ?.U0fl*(R-AI/3.one 
YL = FUN It XI,NF) 
in l TERM .NF .0) GO TO 160 

. Y I’ «= FUN IT XP.VNF V'“.*. 
IF I ITFfM.NF.fl) GO TO 150 
IFIYL-YPI 70,70,71 * ‘ * 

7f XM 1M AX*XR 
YM TM AX »YP . 
CO TO 170 

71 XR TM AX »XL. r" * * 
YM IM AX »YL 
GO TO 170 

M 

FUT 43 
FIR!.44 
FlRl 45 
FIM 46 
FIM 47 
FIBT 4R 
FW'I 4P 

Fill''50 
F I B I 5! 
FIBT 5? 
FIB! 53 
F TOl 54 
F TB I 55 
FÏOt 56 
F IB T 57 
F TB I BR 
FIBT 50 
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Ed) » 1,000 
El?i=i.roo 

T4 FK/^IK-ncriK-?» 
ir I .'OACC-F(K)) ac.ac.is 

75 IF IK-401 77,76,76 
76 l®1 

GO TO 75 
77 K-KK Î 

GO TO 74 .- -* ■' -- - 
HO N»K 

XI “AGEIN-2 i*R /FIN) 
XR»AGFI7J-n*«/FIN> 
n « FUN U XI,MF) 

IFIITERM,NF.01 GO TO 160 
VI» « FUNKXI»,MF» . 
Ifl ITFPM.NF.7) GO TO 15C 

* J» I 
<»C N4»N-J 

MJ0NF*N-J-1 
NJTWIl«M-J-2 

"" CO TO' I inn, 1011,- JMlMAX- 
10« IF (VR-VI) no, nc, lie 
101 IF IVB-YL) tie,uc,nc 
Lie IF IJ-NG3) 120,ItC,16C 
120 «»XR 

A® A 
'R«(Î-A -... 
XP «XL 
XL®AGE IN JTVIO J*R /F (MJ » 
YR*VL 

VI » F UNI (XL,MF) 
IFI ITERM.NF.O) GO t0 160 

125 J*JG 1 * 
Gn TO 40 

110 IF U-NG3» 14C, 1 ÏC, 1 5C 
14«) R = H 

A = XL 
P ® A- A 
XI ®XU - ■ - . - 
X<J=AtEINJONE)*R /FINJI 
YL*YR 

VR « FUNKXR.NF) 
IFI ITFRM.NF.il) GO TO 15C 
GO TO 12« 

150 XM IHAX®XR *-- 
VM IHAXaVR 
CO TO 170 

160 XM WAX “XL 
■ YM IM AX=YL «. . - ... 

17«. RETURN 
— ' FNP ....———*- 

F1H1 60 
FIFI 6! 
F HI ft? 
FBI ftl 
FIO! 64 
FBI 64 
FBI 56 
FBI 67 

-■'FBI ftp' 
FBI ft‘) 
FBI 7C 
FBI 71 
FTP! 7? 
FBI 77 
FBI 74 
FBI 75 
FBI 76 
'FBI 77 
FBI 7R 
FBI 7«? 

- FBI “ft 
FBI HI 
FIR1 H 2 

. FBI HI 
- FBI ft 4 

F1H1 B5 
- FBI Hft- 

FB1 P7 
FBI ,PH 

! FBI HP 
FBI 9ft 
FBI 91 
FBI 9? 
FTP! 93 
FBI 94 
FBI oft 
FBI 9ft 
FBI 97 
FBI ' 91* 
FBI 09 
FBI IO« 
F »91 101 

* FBI 10? 
FBI 10 3 

" FBI 104 
FBI nft 
FBI 10ft 
FBI 107 
FBI 10H 
F1P1 IO« 

- - FBI' 110 



er i»r 

400 
40 1 

C 

10 

c 

T 

4o; 
44 3 

41 4 
404 
4'lT 
4CS 
409 
41 f 
41 ! 

4 12 

41?' 
414 
415 

4 16 
417 

4* P 
419 
4 70 
471 
477 
4 7? 
474 
4 75 

4 36 
477 

P'tB «5 

niwntrmr fîPr . * ■ ■ f)«« 
WOLICfî Rf:;A«.*P P|P*s 

COMMON/fll.KÛ/ Hl 461401 t X ( * 0 ) (G140| ,11(401 »IHW» ,r,i»(40(',t l4ul,< CHM J 1 f !Pf 
l»CS, CV, Gif,05!, GH, G SO ,F ,F P ,F0i »PDif , P,Tfl,«'5 ,SL, i,y,A,Élt f «P 
?C£L 7 A, TAC , f ( 4f, ICI rj«rt 
DWMfW/BlK 1/«,N,1 tlS,MUA*S,WÏ,I l,K,NC HR« 
CflMMON /PWf ITro.M ' . .. f||F 

Fl» P 
ri* p 

StiPOUIITIM F 1P f i P AP T or t'Hf OA^lOOM PI NI WH AT f fN CAtCUlA* F f * F 
T I0M5, muiAli'S THF PFAiAI TV HlNlCnnW ANO its f,7A01!tM AT T H€ Ht? 
INTTWiont Atro PU [NT AV nflFHWS |F tut UKAL NIiNI'MUH HAS HEtN f 1<* F 
SUFr If (T N Tl Y wm tuf A Tr O. IF SC, THF PAT« fF CHA Ny E Ûf INC F ÎF F 
^ AU IFN? IS f VACUA IT |J BV I NTF HHHAII « fltfW ITS VAUJfci Al C HÊ F1F F 
om POINTS OF Tl If iNTfP VAL BfilMf, ClTNSIOCFFO A*tn ÎTS VAUJfc AT F JP F 
THF INTru pniAlff POINT, .pIijp 

F |P F 
F IP F 

Ml* 7.       fjftr 
CALL FtNlNiGIl.Hl, T,MH r|»f 
IF! ITPM.FO.H Gfi TO 4C7 F,Rr 

f i» r 
fO H I - UN n« 
xi n « Tin 
en to 412 ' -- ........-...... .. pnr 

F"! 
W « f |p , 

CA1L NAT Ml* irUN,S,GH,GWl F1 
TP 1 * DM IN H F » F i» I 
IF I TP 1-riU.r )4) P, 4f6, 4C6 
TF 1 » A A (1.0- A } -- ------- ..— -- ■ -.-.- r p 
T° 2a I l.r-A )/A 
T9!.GSn*|TP 1-TP71 rL¡, 
I FI DAB SI TO )-0 ) 413,41 C,4U «IFF 
C5S« 7,9*0 

Lsl .. , , . F IFF 
........*.. .. * .. f IFF 

1‘fTURN riQF 
r i w i 

CTSHDt 2,0*0 rLI 
rn 415 I » I,n I „ 
ci n*(r,B( i i-oi m*TPmar»m-ciT(m*TF2 f 

. ... ‘ .. . ... .. ..—*Fr«»F 
17 F If» F 
GO TO 412 .*..-.ip};j 

t f I F- FP ) 41 *», 4 7 P, 4 7 B .*.. “ .. *... ¡ ! J ï 
vP ITru-, n -LI 
a*r uc-A»ta--—..— ------——    < « 
FP*1?1? FIPF 

cn 425 1 » 1,N -L: 
xpin-rm ........ ' . .[L,; 
r* ni «cem rtw 

. .,.. .........*'■-**. ..... HI»? 

CR TO 412 ' p\7p 

* F ÎB P 

; I» f 
: IP F 
: n» F 

F 1P F 
F l'P F 

3 
4 
H 

4 
T 
tt 

fl- 
lO1 
!1 
I? 
n 
14 
14 
I ii 
17 
1* 
l” 
?» 
71! 
7? 
21 
74 
24 
n 
77 

.74 
7» 
in 
II 

"17 " 
11 
14 
14 
16 
17 
ir 
IP 
4P 
M 
47 
41 
44' 
44 
4* 
47' 
4« 
m 
If 
11 
52' 
51 
44 
44 
% " 
47 
46 
54 

ï«*i û If 

, -WH-.. ■ —. 



4?a 
4.2*1 Hifi*« 
4 io fu ru . 
411 (ÎS«1!1S*1 
4« on 414 ï*:i»M 
411 XI n*T( I 1 
4 H cm «€0111 ■ ' .. 
414 03 Tfl 416 

i fnpojtf i WHC'MOvr icrî '. 
î f(M*0 4T I HHCM0VF HCI ni 

iNn 

f 1 PI f fcrt 
nnp 41 
HRf 4.2 
rinp 
r il» r 64 
f 14 F 6*1 
rif>'F 66 
F IM 67 
F IM tfl 
rjM 4« 
FJPf 76 



ertöte 

c 
c 
c 
c: 
C 
r 
c 
c 
r 
c 
c 
c 
c 
c 
c 
c 
c 
€ 
C. 
c 
c 
t 
c 
c 
€ 
C 
C 
C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
t 
c 
r 
c 

StiBfffHIT 'fM£ flOWf IfNf T,R1»INM. .. 
twl:>l IC IT « f Al * « 1A » H * f)- 71 
c(iK'«f m mm» t / akim « wn h *t. « t ici w, oç t «h , t a « t, oh ch f m * rh us i » 

^ T'i'i WCON » ACON t P?1 f07? tU? T i Cinoi 
ff M !M 0*'l / ï B LSI? / Fl» N TU I 1 », I c > «fC TU H fl> ,f WMJTMfl t t 

WTAW. I ?'% «n.B ÎTALU, I 0) (HSIAOL , 
f TAW ! I îf 111 « TH T TR'l (111 *f Mf TBL IT, ?) • " ' • ' ..— 

1H ! 1,5141, XV/ TtH, (U ,1| 
(otmpm /rrn. Tfp / n;tur tac .nn ,r,»cota, ,cov a, prcifu, pu» 

AMII.ftiiim (,11),111/, a PUrü, A uniff, ,0H01C vuvc ,ur nfc , Aí^ILSO, 
AMAIin./tSrr/ALT 

SOinVAl ENCf ff'fCUH I 1T.én .CTOAí) 
C. IM TN S I Oft A'CCUM Aff o» 
fin^rsiciH '•occKN-»n 
cnM'.,nfi nccuf>,fjnccy» 
fplHVAl 1*1 f T' 

t '’'Hl.'niO'UM V,UU'I 

simPnuTiHF piowr aicuurs thç electron oënsity transition, 
H SUA FT Itficu AND THE DECAY RATE, <U, 

INPUT TARIES 

KRUTRL » EOUILIHR I UR NORMAL SHOCK ElECTRCN DENSITY TABLE ■ 
IT A # t, I E I 

ER'IRTB * «ir*, OEMSITY ARGUMENT HE TABLE E IIBm/FT-3) 
’ FRNUTI » VELOCriY ARGUMENT Elf TABLE F 11 ;oo ET/SECI .. 

FHTARL » EOUIL IRR t LM FLftTPON OF NS TTY1 TARLE IT ABLE 6» 
NSTAiL » H7R Tú, EN1HALRY ARGUMENT OF TAR I, F R, NCN-OI ME NS I ONAL 
RSTABt * BHO/RHO'O-OENSr TV A!*:GUMr NT OF TABLE P, NfN-DIMENS IÜNAL 

E'TAW, **TARLC OE MACH Mt'MRFR, ITARLE EJ ' .- 
CM CTRL » MC, CONE MACH NliMRT R-ARGUMENT EE TARIE E 
TiFTTML » THF TAC, CCME HALE A AG Lf “ARGUMENT OF TABLE E, CEGREiS 

0 ' » ELEC IRON 'DENSITY AS A IE LNCTI DA CF ACRRALII EC ENTHALPY 
AND A I'R DENSITY f PR IRrtp PPM SODIUM SEED IT Ail 8 G> 

' *CTARt.»' RMO'/P'HfP, 'AIR DENSITY ARGUMENT CF "TARLE D, NON- 
DIMENSIONAL 

YCIARL " »" H/R T'C, ENTHALPY APC t ME NT OF TARIE Oí AEA-DI MENS ICNAL 
1 DTARt » MRAT, THE RATIO OE ARLATEO MASS LOSS RATE TO THE MASS 

"f LOSS PATE IN THE POUNDARY LAYER, ARGUMENT Of TABLE 0 

THE FOilOWING ARE INPUT QUANT!TIES. 

AKlrf ■ HEAT SHI F LU CONOLC Tl VI TV , IR TU/FT-MR-OEC. R ) 
AMARLO » »ASS ARLA TED It (IM/ SEC) ' 
AMRLSO * MASS SHALL OHIO ft¥ DCUNOARY LAYER ILRM/SFC) 
AR IN EC * Cn*IE MACH NUMBER 
ADU ■ UPSTftfAM MACH MUMPER 

1.? 
LB 
H 
15 

IP 
1« 

a nw r 
a nw f 
el nwr 
anwF 
FLtlWF 
ei. nw r 
FLOW F 
a nur 
rinvf 
FL nW F if) 
a owe n 
a owe 
fl nwr 
a nu F 
El nw E 
riLOwr ia 

*aowr it 
Firme 
a nw f 
el nw f ?¡y 
rtnwe pi 
el nw r ?? 
FLOW F RP 
FL nw r pa 
FLOW F ?5 
FLOW F Rft 
Fl HW F 77 
FLOW F ,?P 
FLOWF 70 
fl nur r* 
EL nw F 11 

■ FLOW F 17' 
FLOW F 13 
EL OWE 3 A 
FLOW F IR 
FL OWE 3A 
EL OW F R7 
EL OWE IP 
FLOUE 10 
EL OWE 4P 
FLOW F 4) 
Fl OWE 47 
FLOW F A3 
FL OW F 44 
FL OVE 45 
aOWF 46 
FLOW F 47' 
anwF 4P 
FLOW F AD 
aOH F 50" 
FLOWF 51 
FLOW F 57 
FLOW F 51 
El OW F 54 
FLOW F 55 
FLOW F 54 
FL OWE 57 
FLOW T 5R 
aowe 50 
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i 
c 
r 
r 

(, 
C 
r 
c 
r 
c 
c 
t 
c 
c 
c 
c 
#"■ V 
c 
c 
c 
t- 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r. 
r 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

• c 
c 

A.Muu » rrrr sthíam víscosity (m^/PT-SFC) 
í\? * SrAir- HMGHT (I, LOO FT) 
n?l « SCAL IMG enfJSTAMT . 
UÎ2 • SCALJKQ CDNSIANT 
ft 23 * SCALING CIIN STAN T 
C, CTA » TOTAL DP AG* AP r A (FT-SO) 
COVA » VISCOUS ORACFAPFA ICT-SQI 
CRHOW » HFAÎSHtRft SPrCIFIC HFAT,IftTU/Ift-OFG. RI 
Cl S'il 1. PRCSr T CONSTANT . 
CIfO ) • PR F SC T CONSTANT 
Cl 671 « PPE5FT CONSTANT 
n fi<}) « PPC S F T CONSTANT 
€((13-03) “ PPE SC T CONSTANTS 
Cl KOI « PRE SET CONSTANT 
mif-lill » "FF SF T CONSTANTS - - --- 
Cl 130-176) * PFFSÍT CONSTANTS 
Cl 1«R) « PPPSFT CONSTANT 
Cl UO) * PP F SET CONSTANT 
Cl TÍA) « PP r SC ï CONSTANT 
Cl US) « PPE SFT CONSTANT 
Cl 16*31 » pop SFT CONSTANT .... .. 
03 * RASE DI A MF TE P:, (F T ) 
DFIWF * UFA T SH IF LO Tl H C K NF SS, (INI 
OHCHFN * CHEMICAL ENTHALPY OF HE ATSMl F LD (FT-SQ / StC-SQ) 
GAMMAE * ENTRY ANGLE (PAO) 
H IN CC * CONC FNTHAL PY IF T-SO / SFC-SQ) 
MU » UP STREAM STATIC F N Tl I ALP Y (F T-SO/SSC-SOl 
P [CIPu . RATIO OF CONE TO UPSTREAM PRESSURE 
PU » U" STREAM PPE S SURF II.P/F T-SOI 
fl K) IC » CONE OEM SITY (IRM/ FT-3J 
R HO SL » SFA LCVFL OFflSITY IL3M/FT-1) 
W HUU » UPSTREAM OC N SI TY , I LIT P/F T-7 1 

• RHOW » HCATSHIFLO OFNSI TY, (LftM/FT-7) 
«N « NOSE RADIUS IF T) 
RW ■ P'TEP TNCr ENTHALPY IfT-SQ/ SEC-SQ) 
SC « LENGTH PC CONICAL FRUSTLM (PT) 
TARI # AIT LA T I ON ThMPFRATUPf OP H FA TSH! ElO WEG* K) 
THETAC « CONE ANGLF IRAQ) 
UINPC » CONE VClOCTTY (lO'OO PT/SCC) 
UU • UP STR F AM VELOCITY, UOW FT/SFC1 

■' I * AL T ITUOF U, CCF PII 
/ AL T » ftMUNO AP. Y LAYFR TRANSITION ALTITUDE II. ,000 PT) 

-Pt » 3.1Alî<»?t5A 

AKV * HFATING CONSTANT 
R CUD * ,REYNOLD S NUMftPR UPSTREAM.. 

R FUI) =-t.D3*RHnu *UU-*nn/AMUU . 
AKV » AKW*UU »OSINICAMMAFI/(RHnVi*CRH0W*0ELWH**2.00) 
ZK CCP * Z 
IF IZ.CE.ZTLT) GO TO 1 
7 » 7.31T .' 
GO TO 1 

TWC » TEMPER A TURF WALL CONE WES* K) ' 

PLOW P 60 
Finwr 61 
n OWF 62 
UOWC 63 
FLOW F 64 
FLOW F 6S 
FL OWC 66 
FLOW C 67 

■ FL OW P 6fl 
FLOW F 6R 
FLOW F 70 
FlOWF 71 
FL0WF 7? 
FLOW F 73 

'ROWF 74 - 
FLOWF 75 
FLOWF 76 

•FLOWF 77 
FLOWF 7R 
FLOW F 7R 
FLOWF PO 
FLOWF ni 
FLOWF n? 
FLOW F R3 
FLOWF n4 
FLOWF R5 
FLOWF R6 
FLOWF 37 
FLOWF ,83 
FLOWF RO 
FLOWF 90 
FLOWF 91 
FLOWF 92 ' 
FLOWF 93 
FLOWF 94 
FL DW F 95 
FLOwr 96 
FLOWF 97 
PLOW P 9n 
PLOW F 99 
FLOW Flor 
FL OH F Wl 
FLOW F19 2 
FLOW F103 
FLOW F P 4 
FLOW F10 5 
FLOWF 106 
FLOW F107 
FLOWF 108 
FLOW F10« 
FLOW F110 
FLOWF1U 
FtnWFllZ 
FLOW F113 
FL0WFU4 
FL OW F 115 
ROW F116 
FLOWF 117 
FL OW F11R 
FL 0WF1 19 
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1 7 =» 7KF-FP Finwrpo 

Twr. * f( !-SCI*(AKV*IZ'>LT-7 )| **C (IW) / ( i SC *DFXP| 7/011 / W IN tí HÉT AC OHF U1 
i*?)**.pm*(AKv'/{nH.wn*LU ♦«■s.oomCTwr .. cinv!Fi?? 

m Tn ? nnwfm 
1 rwc = iiñ.mt, C(6C)*(akv*z )*<": (50) / ((«ictoFXPiz/ori/osiNirncrao*anwr i?a 
!*?)* >.cn.i*(AKW/(Of 1 «M^UU **0.P )) ) I PLnWP:!75 
If ( 7-KFFP.LT.70LT} C,n TO 0 riOWF126 

FinwF 3 7í 
" - - . ..... . " ..anwnzn 

AMRt.DS * MASS SWALIPWFO BY ROIJNPARY LAYFR HRY/ SFC) H nw n ?•> 
TW = TFMPCPA TUPF WALL (PEG. Kt FLPWFI YP 
TwSP » TEMPER A TURF WALL SPHERE (DFG. K) anWFHt 

FLGWf n? 
2 TWSP = P78.PC f.C ( AGI* ( AK V* 7 )**C(ST) / ( A KW*n«**.SGP *PEXP (Z /( 4 ,DU FLEIW F 111 

1 4 07 )) / (UU «fí.Sn^PELWH) ) 
AM01. DS a AMOL SD f. AMA0LD 
IF ( ( TAPL.IE.TWC . AMD. 2. D r*R N. LT. O.RPT'^DRI . 

1 ,AN0.7.0C'*I’N.Cr ,r. RDPPfrOBn TW» TA0L 
IF ( 2.POYRM .LT. F. SSI)0400, AMO. TWC. LT. TA0L) 
1F í 2.IK4RM.GF .(' . SSia^nn.AMD. TWSP.L T. TARD 

FR. (TAßL.Lt.lWSP 

TW*TWC 
TWaTWSP 

C 
C 
c 
c 
c 

CCSS2A* PP AG* AP F A 2ND E NTPPP Y LAYFR (FT-SQ) 
HW* ENTHALPY AT THF WALL (FT-SO/ SFC-S 5> 

HW * 1,08704* TW 
. CCSS7A * CPTA-CDVA ... - .. 

IF ( 1ND.NF ,1) GO TO 2C0 
WP IT F I 6« 1 “3 ) PFtiD.AKV.TVC.TWSP ,AM0L0S,TW.HW,COSS2i 

10 7 FORMAT (//°X,4MP F UP ,12X, 7MAKV.IlX.THTWC,1 D X «4HTWS P iPX tbHAMULDSi 
1 10X, 2HT W, 1 4X , 21IH W , 7 X , AHC P S S7 A /2X , TDl 4. SI 

C 
c 
c 
r 
c 

AMRAT * RATIO ARLA TIFIN TP R Fl UNGAR Y LAYER AIR 
THETSI * SHHCKANGLE UNIVERSAL IP AD) 

20 3 CONTINUE 
AYRAT * 
ir (piripu 
TIIFTSI » 
CD TO 8 

7 THFTSI * 
1 * * . SOD ) 

0 THETSI * OMAXK THF. T SI, THF TAC» 

GT.f i9.nc/6.ncn go to t---*... 
DAR SIN<l.OO/AMU I 

OAR SI Nil.DO/AMU *14.00/7. 00*(PfC!PH 

AMSS2D * MASS FLOW ?N0 FNTPOPY LAYFR IL0P/ SFCI - ..*.. 
0 35 * NSRN FACTOR 
TFFTS2-* SHOCKANGLF MAX (RAO) 
THIS 20 * AVFRAGF SHOCK ANGLE FOR SECONO F NT ROPY LAYER (RAC) 
o?c * velocity roneno entropyiayfr ckft / sec).— 

AMSS 2D * ?.0 3*PHnu *PN**2. OC*DC CIAN ITIIETS ! ) **2*IJU 
U2C * UU -R.D 2*RHOU *UU **2 .nP*CDSS7A/AMSS20 
U’C * OMAX KU2C , l.no) .. ■ 
A I* . ■’RFOOf. 1 . r?0!) '"*AML **2,(10*11.00- (U7C/MU ) **?.D0) 
TUFTS? » DAP SIN U.DO/AMU *( tAUt?.°6DUAl ) **.5DD)/2.DD ) **.500) 
THÍ-TS2 * DMAXK THF.TS7, THF TAC) 
TFTS70 « . “DC* ( THE TS2CTHF TSI) 
ms * cmoi*nu **c M2CI 

FLOW F I 34 
FLOW FI,35 
FLOW F 134 
a DW F I 77 
FL0WF13P 
FLOW F 1,70 
FLOW F 14a 
FL PW F 141 
FLOW F 142 
FL OWF147 
FL OWE 144 
FL nw F 145 
FL DW F 1 44 
FLOW F 147 
FLOW F HP 
FLnWF 140 
FL FtW F 15*' 
r-Lnwr m 

. FLOW F 15? 
FLOW F 153 
FLOW F 154 
FLOW F 1,55 
FLOW F ï SA 
rL OW F 1 57 

'■ 'T.“ ■ a owns0 • 
FLOW F ISO 
FL0WF1AC 

)-13.130/7.t»)FL0WF141 
FL nWFl 4 7 
FL 0WF1 A3 

— .. — FLOW F 164 
FLOW F 16 5 

* 4 -.*-- FLOW F146 
FLOW F 147 

. FLOW F148 
FLOW F 140 
FLOWF 170 
FLOWFITI 
FLOWFt?? 
fl own t? 
n nw f174 
FLDWf 17? 
FLOW n 76 
FLOW F 177 
FL nwf 170 
FLOW Fl 70 
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ir I WD.MF,U GO 10 2C4 
HR 11 r ( *, I 04 » ñ HP A T, THE I SI , AH SS.ÍD *t«C ,A1 , THF TS7 , THIS?0, Di S 

10 4 FOI» M AT ( / Tl, SUA 'W A T, î f X. » W Tiff T SI * W (%H A MS S? « f t K f 4 ml? C » Il X . 2 M AI, 
1 fl!» 6»THIÎ:TS?t IM,«!TH !S?f! ,11,11-1045/71,11014,51 

AHN OS » «ASS riOWNOSP (U1T/ SFf I 
SR A T * BATIO aniKMftV SHAllflHI Kî TO MO$f »ASS FLOH 

204 COMT WUI 
AMOOS » 1,t41S4?eiI4*4M*42',r)0*f nifc) »RHOU *IIU 
IF I AMiSO.fiF.AHNOSI CO -TO S 
SAAT« AM DL SD «HNO S 
01 TO 10 

" 9 SUAT* 1,00 . -.. .. 

, ENEWM * El IC TMN OfeMSHT AT NO« CAB LF/CO 
rm*i * no, or eietrons Bwoouceo »t nose ca» ie/ sec» 
H2C * ENTHALPY C ONf »2ND IN TA OB Y IAY6MEI-SC/ SFC-S01 
I»2C * Pltessum rfWF-?W inwopy layia ILP/FT-Sö ' ' 
RHl?C * DINSITV ECIWP-7N0' FMAOPY LAYfR (li»/IT-1J 

W CM.1 A«aOI« ne, B,NHO,«NITI,¥*FWItlB,rNfRA,IPAm) 
INEN * M.AWYY'S.OMAMWSYSftAWlteWfWCll 
PM n»OC*A;MlU ** 2,D*C*n SI N I THT S?H1 **2» I)"'* -1, O'A > *P"U rt.O'ü 

* mi *p?c*íi»?cí;a#oa*pu t/ipu »is.notppctwj n 
SHn?C * «MOU ♦( 4.0C*P2CC»U »/(BJC «4 »00* Bill 
II (! A»MSM.RI,AMSS?0> 00 TO 11 

MC * ENTHALPY COME (P T-SO / SCC-SO) 
• pc * pRESstrr con* tin/Fi-soi 

RHX » OrNSITY COME ftPH/FT-01 
SCHF« * CHEMICAL LENGTH 
oc - velocity COME (KfT / seo 

RMJC * RHOPC 
HE * I2C - 

* P?C 
* u?c 

SCHE«*P HO 2C**C I 1171* SC*AMBl SD/I L2C*ANSS?0I 
0) TU 1? 
KHOC * PHC1C 

HC * HIN PC ' - ■ - . -. ... 
PE « P!C!PU*PU 
UC * UINFC 
SCHIM * AHn2C**C{ 11 TI* SC*A»SS?D /(U?C*AmLSOt £ 

1 Pm!C**C(117)*SC*IAHRLSD-AMSS*0)/imNEC*A»4tS'M 

105 

FMSPN * NO. OF ELECTRONS NOSE CAP -EXP AT SHOROER IE/ SECI 

INSRN « CC l?2I*INPN*AMNOS*U.O';-CI121l t (t.00£EMN*SCHEl4) 
1 *C( 12lI*0EKP(-n?5 * SCHEMII /IAHNOSCC 11211 *SCHIM*CNRN 
? *TW**Cn2M> 

TE I lNO.NE.lt GO TO 2C5 * 
HP ITT 16,1051 AMNO S, SR A T,F NEP N ,E NRN ,P?C »II7C »RMC?C,»Hr!C 
EOPtAT 1 /IX, r'HA MNO S, 11 X, 'PI SRA T ,01,5HENERN »P X ,4HFNPA ,11 X ,JHP2C, 

1 10X, *HH?C, - - - - - 

ri OWE 14ft 
ElñM E1P I 
Ei flM F 14 ? 
ROM E 181 
ROW PI A4 
FLOW HP 4 
ElfWIlflA 
ROW F 141 
ROW F IR« 
ROW1 F140 
FLOW F top 
R Own41 
ROW F 15? 
ROW r 10? 
R own 0 4 
ROW F 10 4 
R own 06 

•El OWE 10T 
FLOW riot 
ROWE 100 
Einwr?or 
R,nwi?n i 
El OWE?»? 
ROWE 20 3 
R OWE 20 4 
el OWE 2013 
El OWE?» A 
R IIWFPOT 
R OWE 3» 4 
ROWE 20» 
H OWE? IP 
R,nmE211 

■ El OWE 212 
FiowE?n 
ft »WE? 14 
E10WE?H 
ROWE 716 
E10WE71T 
ROWE 21« 
FLOW F ? W 
El OWE?» 
ROW F 721 
R0wr27? 
ROW 1223 

""flOW F 7 24 
ROW F 225 
FLOW F 7 26 
ROW'f ?7T 
ROWE? 24 
ROW'F 729 

■ROW F 7 30 
FlOW F 731 
E| OW F 712 
ROWE213 

•' El OWE234 
FLOW F 713 

"'El OWE 716" 
ROWE7IT 
ROWE 73« 
El OWE 719 
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r. 
c 
c 
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c 
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c 
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;ort r.i'MT huF' 

PtFilH * FQUIt 19® I IP EUFCIWON DFNSI TV If/fO 

«mu 7 • B 'HOC, / RtfOSi 
Ftrro » ne/'do 
If I WTAT.FO.O.Of ; «0 TO n 
ri'fOH « AMOlfMI), 11, *>.» A »RH OCt '? (HC WTO iA^BAT * XV/TtJU 1 ' ' 
CO Tf! 1 « 

13 C Alt AB?niM I 'i, ? F, Runr 1 ?, PSTAAl.HC A ntMUA(U,rsrC'(,FNT A JL) 
H O'MT 1NIJF 

Frmi » Nn, er arnnoNS l'avinc nrnwAirv lavs« cf/seci 
fNCHi ■ n ft rwciN mfmsitv in ihf mtnoARv iayfb if/cci 

enpu, ■ fnfom*( i.no-nf *p(-R??*<icnc!^**cm. m n* 
i i'i?i i on ■* uc-Ti.O'*)/n.ooi 
Wl. ■ 30 *4*DC** ’•.f)i,'*Eti'"nL*iWi'>S/P'C 

'IF mncuuf.u r.n to ?’*a 1 -...— 
'lO’lT*' ( A* HA) MC,Pt aC.SrHFSFNSWNhPNCQ-MNFfUtFNPl 

IGA Fro-nic / 11X» 3HHC 117X| »Iff tnx,?MiyC,nX,SHSCMCMt(l)«,1.H|N'SBN,10A* 
i p’PmM* nx, AMCMEiii, .flx.AMf minx ,101¾.¾) 

2C-1 CO’tif ini if 

FlowF7AA 
aOWF741 
F!,owf;40 
riOWF74'H 
fl OWf MA 
F[ MW K 344 
FIOWF?« 
FLOW F 747 

"FtOwf 74A 
ri nw r ?4M 
F'l F1W F 
FL DW F 7 41 
Finn F 747 
nowmi 
FlOW F 7 44 
FLOW F ?44 
FlOWF7% 

'FIOWF25T 
aowr 74R 
Flow IF74« 
Finwr?AO' 
FI owe 7«! 
Flow F 763 
FLOWF763 
riOWF364 
Fl 0WF764 

A*17 * MACH WDMflFR; 7« CNtWY LAVFR 
A*1’ ?C « WACH NUHO*-« COW-?» EMTRO^V UYF4 
•W 1 •'{ F » FUFF STFFAM iH * C H !NIH3[R, 
CtiS « *10. ff C l FC TB 0*1 ! F NIFF INC* WAKE NEC K I'F / SED 
H7 * ENTHALPY ?*"D IN 1CP° Y LAYER CFT-SO / SEC-SO 

.'■'RM? ■ OFM ST TV ?Nfl ENTROPY I.AVFR ( 1.4 VfT-11 ' .. 
H7 « WFIHCITY OF ¡»CDNID ENP (JP Y IAYFR I|O0O ET/SEC) 

ENS » FNMl £ F N S® N 
AM7C • U7CCAM1I /lu * tH'l/M7C )**. 50(3 
AY7C » 0MrtK|fAM3C*t*im 
tefTCO • THFTAr A !7« ÏS'STKSl DC . ‘ ." “ .- - 
CALL A9 70I7 tit* 12* THF 1CD , Tumi ,AM?C ,f MC TH , AM? , PT AHI I 
CALL m ?nr*I » 1! 11 ? * Il Ie TC 0 # TH T TR I * AM11 MFC » F MC T HI * A M Í Nf » F T #ttl ) 
RHHtNF * R HO IC*m.0-t.2f'^*A*MNFC**».O0) / ( 1.00C.7f)T *AM1 NF , 07 M FÏ.0WF741 

1 **7.400 FI, OWf?*? 
Hf4F « M (NFC*111 ,()/£» ?0'C*AM1 WC**?* 011 / Ü .00C,?0O#AM|AP¡#i*|.(Wt » riLf)WE7R4 
Uiwr ■' LI (MFC 4 AM THF /AMif NFC* IHÎMF /NT MECI **.*tO0 ’ .FlfïW'F^R4-, 
1(1(07 * RNO3C*( ( !»DCE,• 700*AM7C**?,.001 / U ,«"■«.700 WAix?*,:^, (¡OI » ElOWF»» 

1 **?. EDO FL0WI7RA 
*•2 * H7f*m.OOt.?O0'*AM7C**7.OAl / ( 1 .0" C.7O0*AM? »J FLOW F 7 AT 
0? » 07C*AM2/AM2f * IH7/H2CI ♦#» 5f)T .'FU1WF7«A " 
!M AHHISO.GF .AMSS70) CO TO 71 FL0W7?Af 

. ... * ' ....“71 OWE MO" 

FI Ow F 24A " 
FLOW F 76? 
Fl f'W F 34A 
FLOW F 740 
riowr,??'' 
F10WF7T1 
FIOWF7T2 
FlOWf ?T1 
FIFUÍE7T* 
FIOWE 7T4 
Ft, OWE 7 T6 
FICWF7TT 
FtnWF7TW 
FI OWE 2 TO 
Fl 0WF7PT 

AMS * MACH NUMttfR SHOUIOFR 
MS ■ ENTHALPY SHOULOfP (FT-SQ / ffi'C-SOI 
P ES » RCYrnins NyiWBift SHOUIOFR 
MM'tS » OEM SI TV SHOlLOrp ILPH/FT-31 
MS ■ VtoetTY SHOUlOr» IKFT / SPC) ", "" 

AWS * AM? 
W|rS ■ P HP ? 

FLOW F 701 
EL OWE 701 
FLOWF?«! 
FLOW 0 304 
ElOW F 314 
EL OWE*«4 
FtOWF7NT 
El OM«70A 
ft, 04* F 700 
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^S * Hi 
us « u? 
co to n . . 

« »«s » itumr 
R MO S • I* HOW ' " 
T-S * MINT 
'US » U INF' 

n «rs » iNiis*ÄMs*RruiD*ai6oi/««'Hoi «mu »*tHS/My i**c<ati 
tt t wn.NF.n on to ?cr . • * " • .. 

W« IT f I 4,1 CI» C N S * A M ?C * ft M2 , RHO? »M2 * U? ♦ A M'S , R'H « 
W T « ft M ft T I /1 ft K » 1HF M S » 11 X » ftHft M ?C 11 « »T 'H ft MÎ » l ^ X » 4 M 'ft M t? » 11 X » 2MH2 » HX » 

1 2 WI2 * ! 3 X » IMA M S t '«ÍX t AM ftMfl S /2 X * 3014, '1 '» 
207 CONt IN UP 

HENliN • ftCCTftON OFNÍITY ftT TH I MFCK »(S/CCl 
HIM » ftNTMAlftY NICK IftT-SO SIC-M1 

. tWIMS' * RATIO NICÄ FNTMftlP'Y T3' SHW10I« fft'THALPt 

CS » CUft41«Uft5I*0SIftinMtlftU**.»S0O«f S**«-3*1»/ft.0'Ul 
.  1 * A«** 1-,1001 . . 

Hl » M« t S* I MS-HfcC, S0fe#US**?»0 31 -OMCHft M 
MM IMS » 
MEN ■ PI«S*f«S*HS/< 31*41*01**3,M*ftM«lfl'S*M'M1 
If t I«0,Nl*1I 00 TO 2Cft 

MR If f ! É » K » I M S, U it ftft S tM"N ,MM! H S *«S QS »INS ,f M N 
:|fd ft«M ftl I / Jf X, IHMS, »X » ftmiS» U X, 3Mft,'SS »11 X ,*»MHN ,n X ,5 HUNT HS * 10X, 

I 4MR HI’S'» III* 3'MFflSt SX, 4MFN««/2 >*3014,11 
fO« ¢(1(1 f (MUI 

MM K, 
C 
c 
c 
r. 
i 
c 

PITS - Stinuuirft or VNOLOS HUM lift RASPO IN THPTft 
• TI'RTSS - Sirui npft waxc momenium TtiCKNrss im 

ThTftLS . INITIAL HAXP MOMF NTLM TMTIRNF SS BASPO CN SHQJlOtH 
CUN01T ION S I P T 1 

THTNLS » ICDTA*Pltnu /1 2.00*01 41111051) **.400* (UU /US) 
IP l AMRLSO.r,r.AMSS?ni GO TO ?•> 
TMFTSS - l® MOI) /t2.nr*l»I*«Hn;i *ririVA£ AMSS?D*CnSS?ft/AMBLS01) 

• 4.1014 mi /US) 
CO TO 24 

23 TMCTSS • THTBIS 
24 -»ITS * TMFTSS40fcí/nn 

)F (Í.GT.ZIUT) GO TO 24 

AXE - GTCHEM FACTOR 
rt) - DECAY RATf 
1A « NrT SIALtNG FACTOR 
H 11 * Eire WIN DEC AY I»ATE FACTOR 
GT « runeTinn apro .- • • 

GT * 0.01 . . 
TO TO 2Í 

?1 GT . n.no-tN*( 1.0fl-HN/»IS) /12.06*C 110)411 HOS*THrTSS*US**2. CO 
1 *iírTs*n.oof.HN!Hsm4*i-i.oii 

26 r>« * Cl fl11* t l .1 PC r ( ’*4 )*A*14 AT**C 111 ) SC (RS ) •AMflAT**C(R7 ) 
1 CCI PP I* (P MO S/P MO SL ) **C ( PS) ) 

111 » Cril)CCl12)*AMRAT**r (1->) 

fl nu f w 
fl.OWFI'i 1 
now ni? 
riOMFftlT 
IL OH'ni 4 
now ni s 
rinwriiA 
FLOW 1117 
n, nwn^A 
FLOW! ?11 
ri ovt n r 
f L nw r 111 
Fl own 17 

Rownn 
FL OMITI* 
n ow n 1 s 
FLOW nu, 

■ n ou n 17 
ROwniR 
PL own ui 
p'inwF??'? 
Fiowrsn 
Fl own?? 
FLO'wn?i 
IL0WF124 
iLownis 
Fl OMF“»?/. 
Fl O'M F 3?7 
FL 0WF3?ft 
FL OM F ■* 
FIOM F*»11 
Ft 0MF3TI 
FLOWni? 
FL OM F11T 
FL0'MF?14 
fLOMFÎIS 
F LOW F114 
FIOM F T 37 
Finwmp 
a own n 
110411340 
FLOW PHI 
anwrw 
aowFS43 
Finwr*44 
FLOW F 345 
FLOW F 346 
FLOW 1347 
FLOWF34R 
«OW F 341 
anwFW 
FL0WF311 
FLOW F 317 
rtownis 
aowni4 
a own in 
'FIOM F 716 
a owf 347 
FLOW F 314 

i t * lliii! m I i I II 5 i » 114 I ill# î /RH 0 SU * 4C117 4 )| /1 ) , 06 *m * * 2,03 *T HT l)L S'Fl. MW 1341 



1 I )*■("C.ím**BCON 
AK F ■ t t )**<-?.ÍHI-?. W^PtfiNtlSKC (m l/PKFN 
ir i fj'-'.-i' .n nn Tn ?r<) . 
w» irr i f ,ic<n tmtfh s* rHnss»PFTs,r,T ,m ,iri t ,ni 

lors rnm ati /?x,6Iitmtp.l s, icn»thf tss.qx ts.iox»íhct,ii,x ,ähüs, 
1 11 X , 3HP 11, 1AK, ?im 1 ,10X, 1HAKH /2 X , fm4, 1 » 

209 CONTINU^ 
ir a,er,;nt.ti r.n Tn ?? 

FM FT * TRANSI TI OM F ITT TP ON DENSITY (<*/«> 
f«TCMEM » rUNC TI OM CMf 'M r Al 

CTf.HTM # l.no 
" en rn 7F . 

2? Cl CH TM t 1 1 «Oi'CNM/ ( A.PC^C ( '901 S*AK E*RHnS *ThETSS*!RETS ) I * *{ »1, UU} 
20 TM CT »I 1 ,n- 1k*c ( PM*A'HJU *01 *9H0S* *C (1 SI 1 *C,T/ (THFTSS *0S **C( 134)1 

t- *"11*00 ~nf kt* t ~Hftn stMMi* (cinsi ce tniMtoAnsiHM) **ci buj 
? SCI 1 Tl )*r)AnStHf!T**'f I lí?) I I ) (• Kl!02 7*FHOS*an--l 
^ t TM HJ * C. TC II F H I *cc DM** AT ON 

IF I IND.'ir.ll en' TH 71 r ' . 
WP ITC ( 0, I 10 » CTCHFM.ENFT 

n: FO RK AT (/7X,6HCTC HEM,11X, 4MF NF T/2 X,2014,5//) 

210 CONTINUE 
"113 CO N T IN U F 

RFTHPN 
PNO 

rtnwFiM 
Ftnwrjf,! 
aowF'142 
FLOW FIÂT 
rtOWE3A4 
Rnwr-TéS 
ROW r Ri A 
Fl OW F 361 
FLnwF 36F" 
Fl HW F 36«» 
FL nw F1 TC 
F'L ny f 3 T1 
Fl nw F il 3 
FLOW F371 
fl OWF'374 
R DWf376 
Fl nw F 3 76 

‘Rnwl'^T? 
n.°WF37« 
Rnwr 370 
flow F xif, 
Fi OW F 391 
FinwFw 
R OH F393 
FLOW F *94 
FL nwF99 4 
FL nwr396 
R0WF9B7 
FL OW F 70 4 

1-627 

•n,«*.--»«.—- .. . . . .... •—*— ..... «I 



i-
in

r
în

r
s
n
r
ir
'ï

 
C FM W AI 

l«Rictf nrAi*« îa-h, n-z> . 
ft'N Ct ion fHMAtrx.Nr t 
Cfl'V’^N/M IN T-K /N .K »Alt' t ?C I • U' ( ?0) ,mJ!W »fl 

nN / ICI »■ T / f P w n c , IN, NC on S, t PN T, IF !t » U «1 T , 11» A w 
CPmnn/FOi'f/EPP.pPANN* fAC, OU TA 

IN TH!* fmONAm opiimuiation tpchniquc, function F n i h ax 
IS Sfî F QUAI if; TURN TO FAON OF TUF N UNIMOOAL FUNCTIONS OF 

ON 6 VAS I Ait f PI-INC MINI MI 7fO IMAXlMtlEOJ IN ACCOPOANCt WITH 
T'Mf VAUIF OF NF, 

m TO It.It^It Nf 
i cam, rrvn.Xi wir 

FMIMAX »I VAl 
m to woo 

i XX m » X 
CAU FFVtï.XX*¥AtT 
FMI'IAX * V,ti 

KK IF THAN 
FN f| 

FM IM A 1 
FM TM A 2 
FM IM A T 
FM IM A 4 
FM PA A 
FM TM A A 
FM IM A T 
FM JM Í fl 
FM IM A 9 
FM TM A ir 
FM PA 11 
FM P A 1? 
FM P A n 
FM IM A 14 
FM IM A TF 
FM P A U, 

■FM P A 17 
FM (MA 11 
FMIMA 1*> 
FM IM A ?f*< 
FM P A 21 
FM P A ?? 
FMIMA 2A 
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C F UM 1 

FUNCTION F UN H X X i NI .... . .... 
H PI. TC 'T P F Al* P (A-H »IV/» 

tnUMUM /CS IC./ XTT,WSÏ,XnDl»,nu$T,SH2,XlKS *X PSP* XS S P, RI * / CR? . Z CR4« 
IX R ?!*., UWR ST 1, SPU A,P C , 00 W , Vl SA , ST G *D S , t NO2 

FUNCTION mn C 0 MP U TF S THF PULSE SHAPE RADAR RETURN 4$ A 
EUNCTIDf; OF OISTANCF R F HIND THE LEADING F DGF OF THF RADAR 
PULSE. 

S ICI» U.ODD 
ï IG?» C .CGC 
S IC T* O.DDC 
SIGA» O.DDP 
XXTT= XX - XTT 

701 

70 T 

VI - REGION AFFECTED BY OVERDFNSF SCATTFP.IW 
VI * DH IN H HS1 «XDDP )." .. " ' 
Y I - DM IN KYI.XXIT) 
WS? » XTT F. XDDP C WSl - XX 
Y 1 • DNINHV ItWS?) 
IFIXXTTn^T.TtT.TO . 
1F(XXTT-WSl-XORpITCA,7CA,7C? 

70 A 

70 2 

SIGI - PORTION DF PUS^ SHAPE DUE TO 0VFPDENSE RETURN 
S ICI * Y 1 * OWST * SPH? 
NS? » ? »CD C * XL P S 

Y'? 
HS? 

Y ? 

HS? 

- REGION AFFECTED BY FIRST RART OE HUT! PLF SCATTERING 
DM IN H WSl » W52) •* .. 
XXTT - Xd'IP 

70 f 
C 
c 
c 

R»MlNltWS?,Y?) 
XTT C XMSP E MSI -XX 

Y ? » DM IN 11 Y?, MS?) 
if<XXTT - xnopi 7rs7rft,7o<> 
IF!XXTT - MSI - XMSP I 7C7,707,705- 

SIG? - PORTIDN PF P UL SF SHAPE DUE TO CONSTANT PORT IGN UF 

707 
70 5 

multiple scattering region 
SIC.? » n.500 * Y’ * DM ST * SPH? 
MS 3 ■ 0 » 5D C * WSl 

IFIMS1 (XX - XTT - - XMSPJT7CP, 707,709* 

Y ? 1 

To n 

700 

7 10 

I1PPFR LIMIT OF RFC. ION' AFFECTED BY SECOND PART CF 
MULTIPLE SCATTERING 

Y11 « XX.'- WSl - XTT 
GH TU 7Ï0 

V ? 1 « -XMSP' 

IFIXX-IXTT l XSSPimi,711,712 

V !2 

711 

îlî 
7 n 

LOWER LIMIT OF RFC,ION AFFECTFO BY SECOND PAPT CF 
multiple scattfping 

Y 3? « XXTT 

CO "TP 711 . .. . 
VI? » XSSP 

..J. I i f 1 t 
fr 
j 

FUN 1 
FUN 1 
FUN 1 
PUNI 
FUNÎ 
FUN! 
fun i 
fun i 
EUNI 
FUN! 
FUN 1 
FUN! 
FUN I 
FUN 1 

'FUN! 

FUN! 
'FUN! 
FUN ! 
FUN! 

FUN! 
rUN I 
FUN! 
FUN 1 
FUN ! 
pUN I 
FUN) 
FUN! 
FUN! 
FUN 1 
FUN! 
FUN! 
FUN l 
PUN 1 
FUM 1 
FUN ! 
FUN l 
FUN 1 

FUN I 
FUN ! 
FUM I 

FUN l 
FUN! 
FUM 1 
FUN 1' 

rum 
FUN! 

FUM! 
FUM l 

FUN l 
FUN 1 - 
ruNi 
FUM l 

FUM 1 
FUN l 
FUM 1 

FUN 1 ~ 

FUN! 
UN l 
UM 1 
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10 
20 ' 
71 
22 
?% 
74 
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76 
77 

>?R 
?P 
ID 
11 
17 
33 
34 

35 
36 
37 

“3fr 
36 
4r 

41 
47 
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< V'.! - ui’N i muí fr.inn \iiicrii) i\v scaii tKinu nw i 
11*» y<*i » XSSP pu ; ] 

CO Tf* 71/ R7M1 
71¿ Y41 * XXTT-WV FUÑI 

r ruN i 
C Yí? - J,ÜWFR UMII riF Rfr.lON AFPfCJTO 0y SJNQ.^ SCATTEKiNO FUÑI 

7 lit Y A 7 « XX TT PJV1 
IFUXTT - xm«»>?2C,721,7?! rUNl 

7? 1 iriXXTT - 1WS1 F* XS5P)Í7! 7,71 7,727 ‘ .— FUN 1 
717 txi «tnEXFI-M* Yin -OFXPI-m* Y7? I! * 7F. Y2/16.007 FUÑI 

EX? *f nrXP(-4."D?» !U* Yin - orxP(-4;077*Sl * Y12H FUÑI 
r. ruN i 
C. TK rny.inulNr, rr'I ! ' U'FP TU PlífVFNT UAUEPFirw F UN 1 

IFtPABSIEX?) - I.co-M ÇUO 7, nnf7,-)7.-,8 F UN ! 
t}r}ñl Fx ? » n./tfir ' . FUÑI 
9uuF t:X? * O.P'ínn * icaíí ♦ F X? * 704 FUN! 

IRXPÍFiuia, 7Iq? 71p FUÑI 

C ' - FUN 1 
C $ !G? - PORTION OF PU. SF SHAPE OUF TO VARI AF IF PORT I LN DF FUN! 
C "UL T! PL F SD A T IFP ING PEO ION PUNI 

71« SIG’ » OU BS T1 * («XI G rX?l G ( YV» - Yll > * S PH4 # PO # CCW PUNI 
G't TO 770 Firn 

TIP S !G? » OLPSTl * 1F X ! <■ FX?} f, 2,000 * WS4 * (OFXP| -0 CO * «1 * «UN 1 
1 X020PY-»! >- «F XPI-C'.RH * =Û* X J20*Y32 ! 1 # fl.) * -SPH2**1 2,0 03- FUNl 
1 Xfl?r )/( 'Jîoxo?'') «OUST FONT 

7?Ü IFIXXTT - XSSPI700, 722,72? . FUNl 
722 ':X1 a nCXP(-4,r’l)P* «I* Y4U- OF XP ( -4,004 * Al * y47f FI|N1 

«X? « PEXPI-fl l* Y41 ) - OFXPI-PL» Y47! FUNl 
C FUN l 
C SIG4 - PORTION DF PF TURN OLF TO SINGLF SC ATT EP I AG REGICN FUNl 

S IG 4 * 0.700'town ST? 4 7FR 4«F XI * ¿CP 4 fi OOW/fll * IS PH?/11> ,û UJ FUNl 
1 * OVIST/ÔOW C fl 01 4/CR7 * FX? . ri INI 

r fun 1 
C SIG - PULSE SHAPF - RAOAR PF IURN AS A FUNCTICN CF OIST/NCE FUNl 
C H1UIN:> THE LF AP I NC fOGF ff THF RAOAR PULSC FUNl 

7H; SIC » SIG? fi SIG? f, Í1G1 £ SIG4 FUNl 
ÎF( ÎNO 2- 1 n'PrS, K.f FUNl 

IÛ')05 WS ITr Í F, PrPfÇ) Yl,S!GlfY7fSir,7 fyi? RIO ! 
POCO? F(JP«4T( 1 SX, 711 Yl*, IPF 1-4^-7-,111 SI" 1» ,1 PF 15 ,7 ,6H Y2» , 1PE15 t7,13HFUNl 

t SIG?a, 1PF1 S. 7, FH Y3l'a,ipr IS.7} FUNl 
ioyp't WRIT F ( Í, 2C70M Y??, V41, Y4? , SI G7 f SI G4 FUN 1 
27Úfl(: FilPfl AT( 1 iîX , 7H Y77 = f }f.r 1 5. 7,n Y4 1 * ,t PF 15 .7 ,6H Y42* , IPE15 ,7, 13HFUN 1 

1 SIG? = ,îPF J5.7,FH Of G 4a ,1 PF 15. 71 " FUNl 
l-'-f l'- UR IT F I Af 2CP10} XX, SIG ' FUNl 
in; le FORA AT I 2X, PnX 1 PF 1 5* 7,6H STG« ,1 PF 15,71   PUNI 

GO TU f irr, loj ) ,?î ’ FUNl 
X FUNl 

JC- FU») I » Sfp FUNl 
f . . FUNl 

RETURN FUNl 
*t j ”.... ...... FUNl 

10 1 FUNl » ( S IGMO S - SI G |**2 FUNl 
C ....■ -- . FUNl 

RETURN FUNl 
FNP .. ... . .. " ■ FUN! 

A« 

61 

6? 
65 

64 
66 

66 

67 
65 

60 
70 
77 

7? 
75 
74 
76 
76 
77 
7p 

76 
fl« 
RI 

P 7 

A3 

A4 
RS 
R6 
R7 
RR 
pq 
<5? 

91 
92 
95 
94 
95 
96 
97 

9R 
66 

lor 

loi 
10? 
105 
194 

105 

life 

107 

Iflfl 

109 
HO 

U! 

112 
115 

114 
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cn? :> 
SununuTiNi: r i(XXX) 

IMPLICIT H F At* ? (A-H,n-2) 

simnouriMF nn can umionaily - m ufad data kr a 
KFlNTKV VCMTCir TFAJf-CTCiiY PH ¡31» IN’DT CK CALL S'lHKOij f ! Nt VlXt.J 
m CALCUL A TF THIS nATA. (2» CALI VI Xr h TC CAL CDL AT t THL LATA 
for a OfCOY TRAJECTORY. HI CCMPARF THF DATA «' r., A RctHT RY 
VCHICLF T° A JFC TOR Y MTU TOC DATA F HR A OKfY T RAjf-F f CHY ARC 
SAVf THF D 1 f F F R t MC F S. (A) CALI IMTOU IC CALCULAT C AhL HL U1 
A CURRIDDH INTEGRAL. (“TJ CALL INTllfU. TC CALCUL AT P Tht: SIMA 
S OUA0 Ir IN TCfiH AL ru HC ISF'l II Y SÜHTOOTI l\t. R F F F C T « (o) LALL 
IMTGRL TO CALCULAT! A TARIF CF I AF LUC NC F CDFfF ICI FMI S AIYU lü 
l’R.TDUCL INFLUI NC F COF FF I C I f N T PLOTS AT SPECIFIC!; AlTlfUUtS.. 

CCKMON OCCUR t AinCC LR 
COMMUN /CICCUR / lOCClR I 320 
COMMUN /CPCCUR/ PCCUPI1177CJ 
cn.'imà: /ttmcun/ ttm ' .".... -. '™* 

cr'MMN /imftst/ ncdcoy 
RFAL * B LAI, LA 2 » MOOT, MV., MX, MY, MZ .. “ . 

PIMTNSION- AL M A X I P i C I »ALM! N ! ? P i'i ) .IICT l'*0| ,BCn(4J) ,HCVI4DJ ,UCwH(4iî) 
C ! M f N S IHN nCWL’l AC) f'ÎCWLIlA '0 ,Î1CWR1 (Ai') ,ACW02 (/,0) , PCR RJ (4u) 

C IM EN S ION rpv ATM), T T (2LC) 
C Ht N S ION 
C Ht N S ION 
C Ht-NS IUN 
C IMF NS ion 
U I" FNS IL N 
C IM ("N S ION 
C H f N S ION 
CHCNS IHN 
C I "U-N S ION 
CI-’CNS ION 

, C If'LNS ION 
C H L NS ION 
CIME NS ION 
L IM F N S JP N 
fcOUlVAL CNC E 
FOU IVAlfeNCF 
EOUIVAL FNC F 
LOUIVALFNCF 
eOUlVALENCE 
IQUIVALFNCF 
EJU JVALfcNCE 
ECU IVALFNCC 
FOUIVALFNCF 
HUI VAL EN C F 
r0U IVAL H!CF 
ECU IVALFNCF 
LOO 1 VAL FAiCE 
FMI IVAL FNCC 
FOU 1 VAL f:NC. C 
FOUI VALFNCC 
H.1 U I VAL ENCC 
H: U ! VAL CNC F 
r0U IVALLNCE 

HE T ARL (ICC) H SUCC) »COF INF (7 »7,2) , OP (HO), DPI loo) - 
PSI 16 0), ¡J V Í 140,1'VARI 50) ,D VH (F P ) ,OVl (50 Í »ÜWll U6j ) 
PR'L ?( î iC) iL'WLBI 160) ,1' RR1 ( ï 6.J) ,0 1kR2 (160 ) , DW R3 Uow ) 
FMAXI ?<'<. ) i F M ( N ( 2 r. 0 ) ,H (4 'i ,11110 H ,5«) UCPIflO) , f'UUn4,tl) 
NCOM:>V( FO ,NQCr U R (TC) , NPV (16' ) , rr,CJRI4)( 1) ,PlPS LMt ) 
DDOTI 4, fc) , SAVE (9,16'',T) ,S!M40) , SP (4P) ,S V(4'T ) ,S*L1(4JJ 
SWL2I 40, SM. 3 (40) ,SRRH4j| ,SWH2 (40) ,Swn IV) ,TAMAa (2jj) 
TAMIN! ?CL> , TC P 14i ) , TC 0(4. ) , TGV (4.1) .TCwil (4C ) , ICwHiK.,) 
TCWL 3( 4L) , TC RR 1(/-0) , TC RR? (VA) .TCWIU (41) ,TMKg) 
TPLÜT) HH ,TS( 160) ,TTM(?'uj) ,VPLCT (16; ) ,VS(14g) 
ViGPLÎtl 60 , WL1P 1160 ,xLl SIHO ,WL? P 114 0 ) ,WL?S( l6u ) 
Wl 3P( H C ) i W L 1S U 6 0 ) ,WIU°(16"') .WUlSütvTI H!R?P(k>g) 
WR2S1 1 6 C ), WR 3P 1160) .WHSIHP) ,ZYAX(?DT) .ZPINÚjuT ..“ 
ZPLOTUfC) ,ZSH6i ) 

((ICC UR (0:229) , AL AL I ) 
(OCCUR(D!P44), ALMA X ) 
(OCCUR(Cl 244), ALMIR ) ... 
(0CCLRICCCC2), ALPHA ) 
nccumcccT), alprim)'"' •“... . 
incCURI lU77) , AL ST ) 
(OCCUR ( CC128), CASC > .... ' * 
(PCCLilOCCSS), CPP ) 
(OCCLP ( 027931 , COFINF) ' ' * ' **'”• ....*.. .. 
(OfC UR ( CCHP) , CPI ) 
(OCCUPi CCC.9P) ,* CDP ' > ... 
(OCCUR ( CCHl) , CP PC ) 
(OCCUR ( CC2C2) , CM ) . ' 
(DCCU') ( CC2C3) , CN ) 
(OCCUR HCC 94), CCDLAM) ' 
(OCCUR!CC216), CPSZCT) 
(OCCLP ( Cf 2151 , CTH7CT) '* "■ .. ~ 
(OCCim(OC127), PA TF ) 
(f’CCUR ( CF23F) , ni CDFP) 

F 1 ? 3 
ri7i 

’ n ? ï 
r i ? ï 
F 1 ? 3 
F 1 ? 3 
f, ■> » 

ri23 
' ri?* 

r i pi 
F pi 
F ! ? i 
F Í ? 3 
H?’ 

' f 12 3 
F H3 
F î 23 

'F 1 ? 3 
F) 23 
c 1 23 
F T 2 3 " 
r 123 
C1 ? 7 
Fl 73 

>173 
Fl ’3 
FJ 73 
F123 
r 13 3 
F123 

>123 
F 123 

"fi73 " 
F1 2 3 
F123 
Fl03 
F123 
Fl 23 
F123* 
F123 
F 1?3 
F1? 3 
F123 
F12? 

>123" 
F123 

' F123 
Fl?3 
F12 3 
r123 
F123 
f 12 3 
F123 
F123 

>127 ' 
Pl?3 
F123 
F12 3 
Fl? 7 

1 
? 
3 
4 
5 
6 
7 
« 

.tf 
1C 
11 
1? 

' 13 
14 
H ' 
14 
17 
H 
19 
26 

■'21“' 

3? 
23 ' 
24 
?r' 
26 
27" 
7fl 

•2° 

3<.' 
31 
32 
33" 
34 
3* 
36 

' 37 ' 
38 

-30 ' 

40 
41 
4? 
43 ' 
44 
4F~ 
46 
'47 ' 
48 
40 
50 

'51 "" 
52 
53 
54 

'55 
56 
57'" 
58 
50 

¡fe siüji.t, INOT REPRODUCIBLE 
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ECUtVALFNCr 
['•’liVK tMC' 
K'HVAl RJCI- 
WUVALlfHCr. 
«CU1VM, TMCC 
amt valence: 
*gU IVAI met 
coKtvAi 'irm 
C'HltVALRlCE 
E'H'ivAinjcr 
‘ir.nvfli rNcr 
suutvAuvjcr 
mu i val r-Ncr- 
imu tv ai. i ’ic r 
fotnvM. r-ict 
ecuivalence 
EOti I VALENCE 

tnccti“ iccptti, 
¡OCCtU tenîtAI » 
tnccivtctnct, 
toe cue I 
(nçcue Mftzst ( 
toccwtcm*;?) » 

IO??A4) , 
ttK CUN t f JA A AI * 
tf)CCt>'(Cf ICA) , 
tficcue tr/.r;A|, 
mee y an ma 
tuen.;'- Uf I AA/, 
|(!CC UC ( > ?v ■M , 
tnret;' tctiu), 
treetp t nmin, 
toc et:*' ( or. ?t U * 
(nccutc^iat, 

mer tti 
HFLCni't 
or L Y I 
m: L J. » 
F Mf! ) 

FACTA')! 
F MAX 
Ff*tM 
CA FF T 
CA MM A 
LAI 
LA? 
MD P T 
M V 

» 

I 

MX 
M V 
M l 

ECU I VAL ENCFIUCCUFt ACCt t,L0) 
faut val me F 
nu tv al me f 
nui val mer. 

" f OU I VAL fNC t 
nul VAL F MCE 
EQUIVALENCE 
FOUI VALENCE 
tôt* t val rue e 
FOUIVALENCE 
equivalence 
CttUtVAL CG 
EQUIVAL ENCF 
EOUI VALFNCE- 
ECU IV AL FM CF 
FauivALr-ucr- 

" mil I VALENCE 
[gu IVAL ENCE 
fUUIVAlENCF 
E'HMVALFNCE 
tou IVALENCE 
EQUIVAL PNCE 
equival mee 
EQUIVAL PNCE 
EQUIVAL EMCE 
EQUIVALENCE 
equival mee 
EQUIVALFNCF 
EQUIVALLNCF 
EQUIVAL EMC F 
EQUIVALENCE 

ma um! esea i, 
mccuMoni?), 
mcUjPtcc??3i, 
tuet um een AI , 
mCCUM C?FT6) , 
tuccm t «.am, 
tuccufi t ccaa, 
«tucupttjcnAi. 
mcct'F i oriA.n, 
mccuM’Tocm, 
mccuptci.i-ui)» 
(ÜCCUfttCCHl) , 
t ne tun tient) * 
(tíccuc t cc??n » 
iDCCLPtoain, 
I ne CUM «IW H) * 
mee up i c,r?n), 
meeuFtUAAA), 
meCUMCttAAI , 
((iccuPtentAT), 
tnceuRieczcn * 
met un a m>, 
mCCUIMOC22A)t 
tOCCLPICC2A6), 
(UCCU»ICfCPfc>, 
tnCCUMOlPAA) , 
(OCCUMCECAA), 
tPCCUMCaAl), 

Pf PSi) 
PU IO 
PSIZCI) 
PSI C ) 
¡300 T ) 
00 ) 
RUDO T ) 
■un ) 
PR? I 
PNDOT ) 
UNI ) 
RM? I 
sie > 
SINGO I 
SMP Q ) 
SI’SZET) 
STU7CT) 
TA MAX ) 
TAMIN I 
IRMA 1 J 
TH ) 
TUFALO» 
THE ZETI 
TZTF ST) 
moT 
zmax 
IMIN 

"SC R 
) 

equivalence 
equivalence 
EQUIVAL fllCC 
EQUIVALENCE 
nu IV al ence 

EQU IVAL ENCE 
EQUIVALFNCF 
min val me F 
EQUIVAL EM CE 
EQUIVALENCE 

(pccur (osFAnt 
(Pl.CllMCZCFl)t 
mccuiMcispn, 
ipccu (Qpttn* 
mec up m Tt1 ), 

BS 
DR 
DD 
D S 
nv 

ï 

! I ÜiniFii II il II I! i ¡I 'll II I! l'il '! MI i I ü '1 II I II III ! I ! I IN! I II'! il Nllli lllll lili ill 'lu- 

(PCCUIM unen * SCO ) 
mccuMûtmit sev ) 

cmival'cnce mccuaaait, sa«!! i 
EQUIVALENCE (PEC fR ( C6561) , ECV«L2 ) 

(PCCUIMÛtÉtn, SG Ri ) 
mecuiMCiZtn, scwu > 
IPCCUEMOtlAlI, SC VP 2 ) 
CPCCLP ( CtAPl) , DCFSS) 

IPCCUP I CCtAÎ ) , UE TARD 
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a?'» 
F1?A 
F l ? T 
Fl?Q 
Fl? s 
a ?? 
F1 ? P 
f là 
c « 7 i 

c j 7 •! 

F 1 ? 2 
EL p P 
F1 2 P 
Fin 
Fl? A 
F1 ? P 
Fl? P 
Tl? P 
F 1 ?p 
P l?'1 
F1 ’P 
Fl? P 
F1 ? P 
F 1 ? P 
F 1 ? P 
n?p 
F î PP 
F 1? P 
F1P P 
F 1?P 
FI?P 
F12P 
Fl? 3 
F12P 
F17P 
F1?P 
F 1?3 
F1?P 
F 1 ?P 
F 1?3 
F ! ? P 
F 1PP 
F 1 ? 
F 1 ?P 
F 1?P 
F1?P 
F1?P 
F17P 
F1?P 
F 1,2 P 
F123 
F I?3 
Fl?P 
F12? 
F123 
F1? P 

' F12P 
Fl 23 
F 123 

AO 
Al 
Ei? 
A3 
AA 
AF 
AA 
AT 
AC 
AI 
70 
71 
7 ? 
7 P 
7A 
TA 
7 A 
77 
TR 
7 ci 

R fi 
RI 
R? 
PP 
«A 
RA 
«A 
S7 
RR 
RO 
00 
01 
02 
03 
9 A 
9 A 
9A 
97 
98 
90 

no 
101 
102 
l’Pp 
IFA 
10 s"" 
106 
lr7 
108 
109 
m 
m 
112 
HP 
11A 
lis 
116 
117 
ns 
119 
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’■ijiMvAt fMCf (pcci»" nr?i;7i. wr» i 
IwlilVAL. tUCF (PfClKf 13607), DVH ) 
ç*)uivAit-Nr.r iprciruií*:?), nvi ) 
CüU 1VAl 1-fJCE’ (PCCCM 07721), PWL1 ) 
(oufvAU-riCE (ff cum i, fn,i.> ) 

1 VAL '-NC t I f‘CC UP I 0 3r A ! I , m.O ) 
r-.uiv.u r.cc ¡nrn> ( c:?ai i , i 
ÍÜU ¡VAU-NCE (per: t;i-( C?4C1 ) , «UR? ) 
tí.HM V AL r\C f IPCXt;1-( 07161) , 'H.P! ) 

1 y M t"f;C 1 I PCC IP ( OltAl ) « II ) 
(•ouiVairtiCr <prruii K7iui), urin i 
COUlVAlCNCr K'CCUKU 7?rl) , ‘"A V" ) 
ru-tíivAiOfüf r ípccuk ( cit-n i, !)•• ) 
10'U 1V-U. CNC F (f*fCui<'((;67P!), SH ) 
«i'HiivalrriCF (PccuK (a7A1), 'v ) 
tcui VAI, rMCF ÍPCCUR ( asil ) , SM3 I 
LA'JIVAL “JCE ( PC C UR ( f 7C? 1 ) , 1U17 ) 
C/UIVAL ír«r (PCC UL I C7061 ) , HL7 ) 
iui'ivAir^cr (pccuKioéFii), svr-i » 
l-O’U I V Al CNCI (Df CURlCf SU), 'fcp? ) 
f'U 1VAI frjCr (PfICir ( 06£A1 ) , SV'7 ) 
C.'OIVAUJCF (K.CU'M -O??!) / K !> )' 
r.uivAL ‘¡rr (PCCUI (JflAl), Ttr ) 
íotMVAtncr (pccui’iopcfti), kiv i 
COU I VAL PNC E (PCCUUOUAl) , ICkLl ) 
COU IVAL tNCH (PCCÜIMCfé?!) , KV>L? I 
FJUIVAL ENCr 1 PCC UK ( 06701 ) , TCU.1 ) 
cou ivAic-jCE^TrrcuiMm.:! >, khu V 
COU I V AL CMC E {PC n>'< 06381 ! • TC kO ’ ) 
I-OUIVAL p;cr (PCr.L'M 1>-A61) , KV31 ) 
C'H'IVM roer (PCCURI'i^lAl) , TT ) 
hl'UlVALI'lCr ( PiT i:0 ( e l?. I) , 11 I 
toil iVAUINtr VS ) 

f ó1.) ! VAL I ."ICE (PCCL'MrP'O.l) , TPICT ) 
gijUlVAl. WtCP ( PCC UP ( 0r A !ll ) , VtCPLll 

COU IVALF.NCF (pcCUU 00171) , VPICT ) 
FOUlVAUraCE (PrCU!'(úl2Pl), VU° ) 
LOU 1 VAL EMC C." (PC C UP. ( C I A A 1 ) , kL2P ) 
rOUIVAt ENCC (PCCUM'UtCU r kUP ) 
EOU 1 VAL EMC E ( PCC UP I O A AÜ 1 ) , H1S )" 
SOU IV AL EN CE ( PCC UP ( C Afr A 1 ) , H?S I 
C'JUIVALENCE (PCCUUCAbU), kL3S ) 
EOUIVAL EN CE (PCCUfU OU’Ol ) , VP 1X ) 
EQUIVALENCE (PCCURI OCSfcl ) , V??p ') 
EOUIVAL PNCE (PCCLPIOll?!) t V.R3P ) 
EMU IV AL f-NCE (PCCUH CALCI ) , k'>lS )' 
EMU)VAL ENCE IPCCUP(CA 161) , UP?S ) 
EjUIVALENCE ( PCC UR 1 OA ?21 ) , kr,3S ) 
t.DIVALENCE (PCC LP ( <10161 » , 2PL0T ) 

[OU ! VALENCE (PCCUU C3261 ) , ZS ) 
EMU 1VAL ENC,El IfCC Ur*' ( C r C 3CP ) • 11 ) 
equivalence ( ioccumpckii , iefe i 
foui valence t iuccum iorm , iop ) 
Equivalence« inccuMucc.31.'), jj i 
[.divalence ( mer ut cnm , k i 
ÉMU IV AL EN CE (lUCCUM 3C.2) , L PI OT ) 
[’.•)■ I VAL EMCr ( lOCCUftl C(3C3) , MODE ) 
!•:'! VALENCE ( inCC UE (100111) , NCn*ÜV) 
nUIVALENCn KTf UEICOCI) 2) , f!C(iN ) 
I CD I VAL EN CE ( mec U'1 m A) , CCE ) 

r173 1?0 
P 173 171 
F 171 17? 
ri?3 173 
Fin 174 
F 17 3 17S 
F PI 3 76 
F171 177 
F 173 12» 
Fin '176 '■ 
E1 ? i ! n 
E 171 131 "* 
F 17 3 13? 
F12? 173 
F 123 134 _ 
"Fin PF 
F137 Pfi 
FP3 137 
'F 123 Pfi 
Fl 73 171 
F177 1,A£' 
F 1 2 7 1A 1 
Fl. 71 147 
F] 7 7 1A7 
Fl 77 144 
ri?3 146 
FP? 146 
F177 "P?“ 
EP3 14» 
F12 7 po 
F17 7 167 
F 177 161 
F 173 157 
F 1? 3 157 
F 121 164 
Fin 165 
F177 156 
FPi 157 
F 171 15R 
F173 160 - 
F173 160 
Fin pi 
F127 162 

* F123'167 ' 
F 12 7 164 _ 
F pi.166" 
F133 146 
F127 167 
F 173 160 
F173 160 
Fl 33 170 

F Pi 171"" 
F177 172 
F171 173 
F173 174 
F171 175 " 
FP3 176 
F P 7 177 
F 177 176 
F1 ? 7 179 

» 
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fooivAiíutt nnccuH C.C305), Nnrcov» 
DjUIVAL'.Nr^l lüCCUKI 1.1 ’rt), NfJVCll > 
11 ou1 IVal6Nti (wecwnn. inaiw» 
rniMV.U INC! (iVHCC UH I C?» ♦ LOPT ) 
rcuivAiPiCE nnrri,ii m, shi au 
H MJ IV Al %C Z « un«. UO.IC’I, MOPT 1 
r ou IV ai ENCfî I Nf'CCUR ( c r s », vn<rnr>> 
fo'UVal CMCl iNOCCLRtlïl, UOf-PKJ 
WUIVAl. RiCE ÎHnfCUR(?2>. NTHRSTl 

XXX .01» 
r, 

CAU IMG THf T1MFP S U'H (HI TI NE ÏO RECORD THF START CF 
CALCULAT IUMTHL PROC.RAM. 

KH CALL T lMrr> M I.TIMTAH) 

vnc ■ 
NCVC 

ÎJlîFCPY 

■ M PVC H 

'1 
! |, ..H"! 

( 
Wipimi.iif1 i,,. *| 

SAVE UtCUR< 1 1A î I « 'jX£ UR ( 2 C 5- ? C c ) AND OCCUR (22?) 1 N OV AR ( 1-W > 
CAU SAVLDVI l.nVARfOCCLP» 
IH IKEF.MC .21 GO fP-4S7 
iHNcr-cnv.FQ.n ccfTo art 
Cil 111 1 * 1, NDVCH* 
NCOf; * NCC1"DV( I ) 

TFT: valu b OF ThE 

fc,,.. 
ITU nifÖfeN VARIABLE‘TO « PFRTURBFD IS' SAVtü IN 

1^1111111^ 

KILTIl.n. THIS VALUE MS CSbP TO CALCLLATF RAS IC CFCCY T RAJ ÊLT LRY. 
hJLÜl 1, Il * OCCUR!NETO') 

4i»A ' 

Him?. Il SAVES THF PFpWkn VAL IF O* THIS VARIARLE TC BC US bu FOH 
CALCULAT ING THF. TRAJECTORY OF THF F IRST CUHPARISCN OECCY. 

FUUI2. 11 • DVL I 11 

FUL C ( 2» I I SAVES THF pmttMO VALLE OF THIS VARIARLE TC RF US EC FUR 
T K .TRAJECTORY OF IMF SEG|(W» COMPARISON DECOY, 
Ill „ KID«?, I) « DVH( I ! _|„>|| ... 

FOR ONE PERTURBATION ONLYT^ThIS VALLE MIST RE SAVED I A HfLU«?» 11 . 
II- THU PERTURBATIONS APE HADE « THE SMALLER VALUE HIST 8? SAvEC IN 

H°LD( 2.11 ANO TH^ LARGEP IN HM 10 0,11. 
■“.S7 CM 777 II = l.NDVC 

If( i r r r .r;c .21 BO TO Ase 
IF(NCECOY-2 IAL1 » RL2.AC? 

C A BASIC CE COY TRAJECTORY In ILL HE CALCULATED. 
i.Í!Í|iÍ ■Him * i 

ME IGF * 1 
Co TO AO A 

\ 

u\' CO-PAR ISON OECOY TRAJECTORY WILL OF CALCULATED. 
Av? HLCHi = 2 

\h!GF = 2 
GU TO AuA 

F.iu CU'T AM I SON DECOY TRAJECTORIES MU R'; CALCULATED. 
.. J NL 011 = D 

U IGF = 7 

FI?? HO 
FI?? 1, ? 1 
Fr? in? 
*= 1 ? ? 1R D 

FI?? IRA 
F 1?R 1RS 
F ï?? 1?6 
FI?? 117 
ri?? iflB 
n?? no 
ri?? id? 
FI?? 19 1 
n?? io? 
rl?? 19? 
Fl?? 
FI?? 1RS 

FI?? 196 
FI?? 197 
t1? ? 100 

Fi?? ID? 

ei?3 ?Dc 
F !?? ?? I 
Fl?? 2D? 
FI?? ??? 
FI?? 2?.A 
FI?? ?DS 

FI?? ?<»C> 

F 12? 207 
FI?? 2^? 
F1 ? ? 2^9 

F 1?3 ?1? 
Fl?3 211 
F123 21? 
FI?? ? 13 
Fl?? ? 1A 
FI 2? ?IS 
F173 716 
Fl?3 217 
F12? 21B 

“FI?? 219' 
F12? 2?.d 
FI?? ?? 1 
FI?? 22? 
FI?? ?23 
FI 2? ??A 
FI 2? 22S 
FI?? 226 
FI2? ??7 
F123 ?2R 
FI2? ??d 
Fl?3 2?? 
F123 ?31 
F12? 232 
ri?? 233 
FI?? 2?A 
FI?? 2?S 
Ft?? ??6 
FI?? 237 
F17? ?7R 
FI?? 23? 
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t 

r 
I : (t M JUI'. I ts THF LüCA T I HM OF THf I V>! V A T î An L f HF ! NC PtWTUiUitC. 

/> MßlPJ * Mr.!!‘<OV( 111 
f 
I ist ! TbH I: LVARtl-l'J) TU ULC U ( H I , HCC UKÍ? *'H) AN0nUJK( ¿¿2) 

CALL SAVL-PV! ?,n VAR *OCC W’t 
CM TM A'Vi 

c 
Z If IK F I r,jUAL S ONf A PFNTkV Vf HIT | r TRA JFCTniT V Will A F CALCULAI LC. 
L i! IKH” LOUAIS THRf-F'KtFFUMif.f! VMIICLC TR.\ JFC rt;iîy OAT A WUS1 -Ik; INPUI. 
^V'í'i M no ^ 1 

UhtCF = 1 
ASM' FU AAA KK » NL'ILM.HIOH 

1 Fl IK FF .MF .7) GU TU Hl 

F17? .HO 
n?7 74Î 
pp7 7/.? 
n *» 7 ? A 7 

L17 4 ?AA 
ri?4 245 
F ! 7 4 24 A 
FP-1 24? 
rp*» 74fl 
CP3 240 
F177 2V; 
FP 7 75 1 
FP7 75 7 
F 12 7 254 

C F17 4 ?54 
C PUT LUUI K VALUt OF 11 TH OL' SIGN VARI AUF' TO RE PFRTUflflEÖ IN ILLU H *A*riKAY Fpo 750 

IFiKK.ru.2! OCCUR (NCF1N ) = 0 VL ( I I) F173 754 
C FP4 757 
C AUT UPI' F R VALUF OF 1 ITH HF SION VARIARLE TO Rf PFRTtJRRKO IN LCCUH AkRAT 'FP4 

Ü'IKK .it).4) OCCUR ( NC 00 ) » PVHUII FI74 750 
50 1 CULT INUI 

IFfflUnr.MF . 1) CA SF * CASF f. .nHIV' 
K f. i r L ( t * nci'jcASF .datl.emo 
in JRHF . rQ .3 I CO TO ? F 

c 
c TF ST IMG THE INPLT OLANTITIES. 

IFILUPT.LF .4ÍG0 TO 53 
writ tin ir PÏCWt 
I r’P T = 1 

5 3 I f l'J T FK S T .Li:. 7 !G0 Tl) 54 

FP7 750 

R P 3 ?M 
F174 25? 
FP3 763 
FP4 754 
F 1 73 755 
FP3 746 

'F P 4 74? 
F!74 ?6fl 
Fl? 4 7150 

WR ITM 6, 10 54 )N THR ST 
\ T Fk S T = G 

5 A CMS. T IM U F 
IF Í N G ROM .L T . î ) WR I TF ( t ,'l 1 02 ! NGEÕP 
IF(N CEOP.GT.3)WP I TF(6* 1117)NGFOM 
IFtNGEOM.LT. DMCrOM»! 
IMNCEnM.GTPJNGFOM»! 
IFt PALPE.EQ.CIGO TO 5 
1 F ( ( LUPT* ( LOPT- ? ) ) .f ü. 01 WR. I TF 16 »107 7) LOPT 

5 CüMT l'iur 
IFC-iOPT .NE .U)GO TO 54 
I Fl.m FEAT .NC. 0 JUR I TE ( 6,1055 J MUE A T 
IMS îlSEOP AC.OWR ne 14, IC56)NCSE0P 

F1 74 77r- 
F P 3 771 
F 17? 777 
Fl73 ?7 4 
Fl24 774 
Fl 24 775 
F174 776 
FP3 27? 
F P 3 77P 

"Fl 24 276 
El 33 2Rr 
F123 ?fll 
Fl24 ?8? 

55 IFtMhFAT .NE.OJCO 10 56 ... FP3 283 “ 
1 F( fiUSFUP »NE .C ) WR. I TE I 6 » 1 C 571 NT5COP FP3 284 

56" COUT PUF .. ' ... .. .... Fl 23""?45. 
C Fl23 286 
C DEFINING NUMERICAL FACTORS.'    . Fl73 287 " 

CnPLAM»7.6485D-8*MW/( SIG*S1GJ FP1 288 
FACTR.S«S)R T( GAHMA I " .. .. .* F174 289 " 
AL AL PG.GI'C Fl 77 705. 

C ... F123 791"“ 
C SETTING INPUT OPTIONS FOLAL TO A STORAGE QUANTITY IN URLtH FP3 292 
C TO CARRY THEN OVER 10 THE FOLLOWING INPUT CASE» UNLtSS IHfcY AKLF17? 794 
C RFOCFINFO. . F174 794 

LuPTP*LOPT ' ' “.F 12 4 795 ‘ 
NTCli TM*f! THP ST FI 74 796 

! , M Pj » INAL PH .•.;.*  FI 74 2<)7"' 
C ' R P 3 49 8 
t. CLANGING THE UNITS FROM INOIFS (INPUT UNITS) TC F LET (UNITS F pi -99 
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USir INTFHNAllY), 

RHl»Rin/l?.C'lC 
i A l«l, A ! / 1 ï « UUC 
psrni'Ni/i?.cnr. 

12 ,oo': 
i/l>l A,*/12,coo 
t tit 2 »OLL / / 12. ID C 
CtlY =OUY/l?.iOC 

SITTING TMT OH AG 
CDMNFl 2,1, n*G.Oc 
erf- l*.F( 2,H»o.OC 
ccf inn U2i*o,oc 
r:rnnF( 2,2,?t*u.oc.. 
CCH»C.PO 
cop*:.,"c . ,. 
coa «".00 
cei*u.r< 
CH Cf!l>*i;.000 
ccroFf»*o.r:oa¡" 
crcFîc*'. .eoc 
T/ T FST .'00 

COFFrICITNT 001NTITIPS TO 2FHC. 

;U 

SOTTING THF ROTATIONAL OLANTITISS TO TE«0. 
intOPT.rti.OGO TO 2C1 

ff* j ,(00 ... 
cn ® "■ ,1,00 

RS tr«<Vino 
l/o*0 ."DO 

S'-1PC»G.G{'C 
RHl'..«C.n)0 
IfdOPT.f.O .nTllFAU.»r..COf _ .. . 
COM IN lie 

TO 2C5 

2GI 
2" ‘j 

IHLMRT .NF .oigo 
fît.] 20" J = 1,200 
TANAX.l J lati.no 
!:"tAKU )*c.no 
T'^AXt J laft.nc 

ALNAXI J Jau.DC 
TAN INI J >»0 .DO 

/MIMUJaC.DC 
FÍ-UNI J)a'-.nO 

AIN INI J laO.00 
CUNT mur 

c 
c 
•t' 

FINDING THC TRIOPNOMT-TRIG FUNCTIONS CF THF THRUST tFFStT 
AflGl.FS. 

CT trail 1 -»Cos ( C. <1 n A « 3 2 en c* TIT (: 2F T t 
UN r.TaStNt'.cnA532S0C*TiT 2CTJ 
0' s/ r r =(.n s ( <. o i ? a s * ? <;o c< p s i ;r t> , 
Sf*Sai*Smit.M 7453210^51 ¿FT) 

CFANG TNG THF UNITS OF ANGLES PROM OFGREES TO RAOIANS. 
GA" P f a., .1 1 7 4 * 32 SO C<-GA PF 0 
SI'lOOSÍHlGAMFOl 
nul ,*i ,0! 7457210 f»ph 1 C 
i'M a .:i7A‘?2inLFi>H C 

THf .'.L 11453210'•.«TMFAL-, 
^Íti*l.l'í74«’24ri'F#'Al ST 

rjoo^iaii TOKi 
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700 F123 
F 12 3 33 1 
F 1”»** ion 
FT 23 303 
ri?3 304 
Fl-»-» 
F P 3 

■»r 4 

?n6 
F 173 707 
F12 T 
F 1 23 
F1 "» 3 
rp3 

MO R 
3,113 

no 
’U 

F1 73 312 
ri 23 313 
nu il/, 
F173 ?lf> 
F1 73 
F173 

71F 
nr 

'Fl23 313 
Fl 23 719 
n ? 3 m 
F 123 331 
F 113 7? 
r 1 73 3n 
Fl23 324 
F137 721 
F173 3 76 
F 173 327 
ri?3 334 
F12 7 3’?0 
r-177 3in 
F123 331 
Fin 312 
F 1?3 333 
F173 334 
F173 33f» 
Fl 23 376 
Fl?3 33,7 
F 123 33« 
F 123 739 
F121 34F 
F113 341 
F123 342 
F137 343 
F17 7 744 
F12 3 741 
F123 346 
F1?3 347 
Fl 27 341 
FT 23 340 
Fl77 310 
F123 311 
F123 342 
F 173 713 
n23 714 
M27 344 
F J 27 716 
Fl77 317 
H 73 314 
ri7? il« 

, .. 

i 
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c 
c 

c 
C 

C 
c 
c 
c 

c 
c 
c 
c 

S H T T ! N G T MC MASS LOSS AND HEATING QUANTITIES TC T 1. KO. 
QGIITI 1, n»r,oc . , .. .. 
)GJTI A,l)»c.nc. 
Ctl T J * 11S . , . ... 
."'MU U J > = l . JK 
‘lüf'T I 2,J I*r#ûlH . . 
'1 PM I I Î»J ) = C.:Dr 
/MK 4, J ! * r . ‘.DO „ .. ..... 

'i>ri’SK j )*'- .cmg 
QriiT I 2, J .. . . 

'OMTl Ti J KC.MC 

.,MT-J .i.!)*; 
nMmi*'*.''or . __ _ 
'îiu:ut*".>'oc. 

CAI LING !N THF TIMER SlHPfU.TINE TO RECORD THF CAltlNÜ IN OF 
SU'UM'UT IME VIXEN. 

CALL T IM ER SI 2. T I M TAB I 

CALLING IfrSÜ'KliLTINF' Vl'XFrN WIIC'H PE RFCRMS The CÄLCÜ CAT 1ÛHS. 
CALL VIXEN ._ _ . 

PEREERM the calculations called for ry vixen. 
calling in the timer slrroltine to measure the time tu 

calculate the trajectory. 
'CALL TI.'IER Sr-?T1 IMTAE) 

CALI IMG IN THE TIMER SLRROL TIÑE TO MEASURE THE TOTAL TIME TU 
REAL' IN THE INPUT QUANTITIES AND PERFORM THF C ALCUL AI I UNS. 

CALL T IM FF SI-1,TINTAR) .. .. 

SETTING THF 7HP 1ST QUANUTIFS TO ZERC. 
TH-O.uOG 
MX =0 .'“PC' w .. 

.MY = '. .00.: 
MZ*U.JOO 
TE/'ATI 1 )*Ï.EDC.. 
TËMATI ? )*C *PDC ..... 
TÜMATI ?)»C.COc 

CHANGING UN’ 1T S UN THE GEOMETRIC ’QUANTITIES F K CM FLET HACK TO 
INCHES. _ _ _ 

"KNl»PMl«l?.ÜÖC‘ .. .* 
RHUPHlw 12.000 . , .. 
L Al = uA 1* 12. CD C 
RN2*RM 2*12.COC .. 
LACslaÍ» 12.0DE .. 
R<!2»M?* 12.00(. __ ___ ___ 
i:av«ufciY* 12.«‘od. . 
EEl l ■DELZ.M 12.EDO ^ ..... ... ... 

CHANGING UNITS FROM RADIANS TO DEGRE FS TC pPEPAPE^ FOR NEW. 
"• CASE... 
AL ST »AL. ST/K0 1 74Î12SD f __ _ . .. ... 

SETTING THF CPT10NS EÜLAL TO THE STORAGÊ INPUT VALUfcS TU 
PRE PAR F FOR A MEW CASE. 

ri2? 3A1 
(tip1» p/,? 
F 1 20 ■»Al“ 
Fl23 364 
Flpx 36S 
RI2T 361. 
P12 X x/,7 
P12X 36A 

" T 1 23* 340 
F I 27 3TD 
P 12 7 3 ? 1 
Fl 2 ’ 3T? 
F 1P ■» 377 
F 1P7 X74 
F127 ?7S " 
F127 776 
ripx 777 
T123 77 7 
FJ 77 7.70 
F 12 7 7Rr! 

"F 1 77" 7 R l” 
F 127 77; 
F123 307 

F173 734 
"F 123 XR5 

F 1 ?7 3R6 
~F 123 "3P7'~ 

FÎ23 XRP 
F123 3M0 
F 12 7 ?0'' 
F173 3R1 " 
F!73 RH7 
F123 303’’ 
F177 374 
F 123 335 
P IPX 3Pè 
F177 33 7 
F123 333 
F 12 3" 333** 
F123 4P0 
F 127 401 
F173 43 7 

'F 127'403 “ 
F123 404 
n2?~405'* 
F 123 406 
F123 40? 
F123 43fl 
F 12 7 4.7 3 
F12 3 410 
F123"411 
F 123 412 

'F17 3 413 
F17 3 414 
F127' 415 
F127 416 
ri23 417 
n?7 Ai« 

ri73 413 

Stfiii'-«. ■ 
1N0T REPRODUCIBLE 
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INAL PH»INALP^ 
H T t-P S T T HU T C 
I UPT’U'IM'; 
in iw ..Pu .?) ftu in 3f 
HAI I. N( Ayi:n ( ïI 

I vwt "i-mv vtHinr ira jf c ins y data for nnsinr ccrfarihn win* tnt 
c fiAJECI'IW OF A OFfOY. 

Cn ?* t « 1. U'l.m 
/:.( 11 « /Pturt 11 

■ rn :i » » in arm 
I Ft ihr 1731 »ra « 11 «J ro ?i 
in i<if*(6Ai.Fa,i i vni > « vnimm 
im iiuMfoSi.fa.n nsi n « v'ßn rm 
in iotHtfci.fa.il nsm * «ftaplui . 

PI IH H'H( 7AÍ .10.01 GO ro ?? 
iFi i*ip(6?i.ca.ii w.ism hl! PC I 
in inmfii.pmi v.i2S«i> » vi?piti 

M ^p m 
wwin 
vn?p d ) 
hK '!>(!) 

22 
C 

Kl Iu,M Éíl .t'}. 1 1 WL35m 
ci lüPini.EQ.n hPism 
in irpmi.ca.i i wR2sm 
IFI K'P(72) .TO« 11 Wi* 3511) 
com nur 

- 

up uns KccH/si 11, rnn,vsni ,usm .»sm ,m .lficti 
ei topmj.cQ.itwpiTHfe.ioMmsm ,Tsm twpis<n ,wr?sm,wR3smt 

i uism.wissm.utisun in.iPLan ...... 
ip»n* 
IM LP .LT »<v IGO TO At 7 

C 
C timCPATIÜM MMJTINF HAS FAllFD. HFSTURC DF SI CA CHARACTFHISU t V ALUlS 
C Ttl CCCOP ApPAY Tlltf! IR Y HF XT RV OP OFCOY. 

„p irr( U» _ ... 
mq7 BBT nur 

C Al L SAVFaVI 2.''VAR,l)CClR) 
cnj'i.iil 

?. CALI hPAOCR I NLflw I 

THF niFCEPrNCCS RFTWFFN THF PF F N TR Y VEHICLF A NO THE CtCüY 
OUAfTITICS - V. V POT OVER G. 3F TA * WAKE LENGTH ANP RACAK 
CROSS SECTION FPK THF INPlT RAPAR PRFOUFNCIES. 

CO 33 I * 1» LPLOT 
IFUOPi V3) .hO.CI GO TO 31 
in lopioAi.ca.n ovm = vsm -vplotc) 
iFi iopi Asnro.i) nnm * asm -vugpltiii . 
IFi iLPU6i.ru.]) ppm . PSIII -petaplui 
IFI IOP17AJ.EQ.GI GÜ TO 33 .. 
IM IMM 67J.EQ.il PUL 1 III * VLISIII -WLlPd) 

= UL2SII ) -WL2f>m 
* hLÎSÜI -hl3Pni 
- w'isin -uRipm __ 
"» v>p?sm -WP2PHI .. 
* hlî?SU» -WR3PIII 

F127 
F 123 621 
F 1 ? 7 A?? 
F 177 A?’ 
Fl77 474 
Fl 37 4 ?r> 
fl 37 4?/. 
F 1.37 477 
F137 4 3« 
F173 43t) 

FUI 43'. 
F 177 431 
F1?3 437 
F 173 433 
H?? 434 
ri33 43r» 
P123 436 
F H3 4 37 
FUI 43R 
F!23 43G 
ri73 4 46 

>17 3 441 
P 127 4611 
F123 443 
F173 444 
Fl?3 446 
P173 446 
P 127 447 
F173 44B 
F173 460 
F 127 4S0 
ri73 4SI 
FI33 4 S 7 
F1?7 4S 3 
P 1 3 3 4 S 4 
F 127 4SS 
f 173 

!M 10PI tPI.EO.l) PkLZm 
! FI ILPim.CO.l) Oh Lin I ) 
IM inp< 7' I.EQ.ll lU’Rim 
ipi i*;ip(71i.eq.1) ûwp?m 
IFI ItiPl 72I.FQ.1) OWR 3(11 
COI.T l-JUF 

,13 I TM 6 » 1 CCt I ( 7 PLUT ( I I i TPLOT U ) .VPLQT ( Il , VOGPLT (U , HET AFL( I) , I-l, 
ILPLOT ) 

1M iri'l 741 #|Q . 1) UP I TI I t’.lGCl I I 7PIC.I II I »TPUTUl .WRIFIII ,..K¿Pm, 
i# ÎIM l If HL 1P( I M-fLPPn » ,M.7P(J I .1 *1 itPUlTI 
LPM P 

4 S 6 
F 173 4S7 
F133 44p 
F173 450" 
s 3.73 460 
F 173 461 
F 123 462 
F133 463 
F177 464 

>12? 466 
F173 466 
F 123 467 
ri’3 46R 
F123 460 
F123 47P 
F173 471 
F123 472 
F123 473 
F 127 474 
Fl 27 47S 
F 177 476 
F 127 477 
FI77 478 
P123 47« 
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IKLP.l r.6|r,(J TM *iC7 

L r.’IKPAT 
C T U 

4 6 h 

PFSTORf OF St CN 
ns oecov. 

CHARACTERISTIC VAlUfcS li’N PCUTI'Jt. HAS TAIL 1:0 • 
'CCUR APR AY TMffJ II-Y Nl At '> V 
», ITT ( ( , A '■ t I IP 
CAu SAvnnvi 2»f)VAi-’,nccu» I 
wmtunaòam invm.Olim ,im'(i I ti*i «c’cnTj 
TI.'kî! AT I 1H' iiX 71(01-1 TA VPX7MI1FI TA 1) ÍXÍMOT-LT A H/IIH IPins.?!) 
CU Til 77 ï 

7 CON T mu 

i h<: 
i Hi: 
; i-1 
r H' 
i 
L If 
n: 

3P 

7 7 

44 
V. 
c 

OS 

33 3 
C 

(IF 
RAY 

STA It- U- Ni Í EMDINf, 
has i hi au nun s 

A 1 
AT 

Sm comhiafs the h ami 
Wl ICH TRAjrCTfRV OAT A 

SUU I.NCE 
/PLOT AF 
I Pill T API! AY HAS ThL Ct’!,.Pr SPONOI NG TI^S. 
F ARP AY HAS T HT AL TI 1 IDF S a! WHCH CDP'M'ir« VAHIDS ARE 

Ui-"' 1 HI TT ARRAY.IHCN 1HF 11’-i F COUR F. STOAT) I NG TC EACH II 
EAR IMTERPL'I.AT in’! A NO COW I NFf- UTH THF TPICT A°RA Y TC GWt Tht 

■V- h1 AY (IF TI'AES CtTf'RC Si'QNni »If, TO IHF TT ALTHUOr ARRAY. 
J " = 3 
R = V, 
On 
JA 
D! 
K = 

H23 
F173 
F173 
T P 7 
rpi 
F 17 7 
r 173 
r ! 2 3 
rim 
F 123 
F 1 2 7 

i PLuI ARRAY F173 
1S üUIPUT. c 173 

F ! 71 
INRUI . 
1S ' f LU N Ü 

bE I 
= JH 
44 J 

K L 

1, LPLOI 

JA, NC P 
1 

iriiPLUTI 1 1-HIJ I ) 3 E , 7 6,3 7 
JH = J C 1 

T T ( K I = HI J )_ 
CALL L IN F I T Q, 7, ZPLOT II), InLf!T ( I ) ,WC,XX1 
TT'-'I K !=L. w<'tJ( J ICXX 
OJ 1 il 4 4 

C I 
lPLU TI I I 

TP L/l TI! I 

¿PLUT!I) 
TPLUI I ) 

JP = J 
TU M = 
T TM(K ) = 

CH' Tl) V, 
T T I K ) * 
TTMK 1 = 

CO TO 5< 
CfN T KUE 
C'JtiT IN U F 

en 333 JJ » ItLPinT 
SAVM 1, J J , XK > 
S AV H .3, J J ,KK ) 
SAVCI ’, JJ-.KK I 
S AV El A , JJ ,KK > 
S AV U E,JJ,KK ) 
S AV F(A, JJ » XK ) 
SAVCl 7,JJ »XX ) 
S AV PI S,JJ ,XX ) 
S AV iis,JJ,XXI 

COUT IN UE 

[•VI JJ) 
DD(JJ) 
DPI JJ) 
nem jj) 
U 1,171 JJ) 
nnL3,'jj) 
DUR](JJ) 
riw«2( jj) 
ÜhR 31 JJ) 

ca 
K-J 

£9 
Ö 
io 
c¡ 
o 
ûî 
S to _ 

Oà 
" * "i 

^ —- 
CT o 

. -.-. 

NLUC'IY =, 
inxK.m 
! P(X K . EU 

•N F I GH .AND .NO F CO Y. FQ» ? ) 
•M FI GH.ANO.NDfcCUY.E 0,3) 

NOOCOY 
noociiy' 

IM IMF 
PAf 1C • 
K * 11 l) 

IAj PP,nonet ANO DUTPL1 FIRST AMD 
‘C'Y UA TA A Nil C CIMPA RI Fl! N DTCOY HATA 
iriFD AUI TUPE S ANO PM'IUPF SCA T Tr P 

SECOND OIFFFRCNCFS tETwttN 
S A VF 0 IN DC 337 LüCP 
PL PTS DF THF S AV LO 

F1 "> 3 
bY F1 ? 7 

F 177 
P 177 
'P 1,7 7 
Fl?“» 
Fl 27 

Fl?? 
F 1 ?7 
F17 3 
F1 7 3 
F I’? 
F1 ? 7 

~ F1.? 3" 
F 177 

^ F 17? 
Fl ? 7 
F I ?? 
n?? 
F173 
F1 ? 3 
Fl 23 
P17? 

.F123 

_ Fl7’ 
ri?7 
Fl 2? 

' F17 3 
■ F123 
' FÎ73 

F J 23 
' Fl?3 

F12 3 
F 123 
Fl 27 
F 123 
F123 
F12? 
n 77 
fl 23 
ri?3 
F 1 73 
F123 
"fis? 

F123 
ri37 

APQ 
A4 1 
4R? 
4L'3 
4P4 
AB? 
4P A 
4B7 
4H B 
AUD" 
430 
49) 
49? 
49 3 
49 4 
'495 ‘ 
494 
40 7 
49« 
499 
SOP 
f'7 1 " 
50 ? 
sp 3 
S 04 
505 
506 
C 0 7 " 
F 0 0 
500 
510 
511 
512 
513 
514 
5)5 
516 
517 
510 
519 
520 
5’1 
522 
573 
574 

"525" 
526 
5 27 
520 
5 70 
53P 
531"' 
532 
533 
534 
535 
574 
4 77 
530 
539 

* 
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M I-ill ! ill il HlillMI-liillil Ni MI'MI l liill 11 III hHilli'lüHMIiiii ti- 

C cn rui'NCf'S vs i hi vai u or inr nr siùn VMUAfHt heiac v/n>itc 
c: i up« ktu mi naif priNU on each i»«ai»m. 

in him rn,rat-ci r.n tú òcc .,,. 
in i-'Pifc*).(mn 

IX ALL IfJ I CPU It •*. It ,nCV„3Vt tflVtSV ,BH VF LCCTV) 
m inm ¢.¾) *F!o.n 

t(;,M,.L INI un. I i>, ’t *1 ISl ítKSA tien ,00. ICO,SO |MH Of r.f I PM 
in tni»( ttï .ro.it 

icau iNrai'U-1.0.7,asn,3«s,Mrn ,«h raustci 
6uj in nun .f j.o oo i.e aaa 

in roi 671.f o• 11 
11 ALL INTGPU22.6, 1C» 3«<.l 13 S5F-tBChLl tOULl * Ífnil .SWL1 ,AH 
m ion Mat * io • 11 

ICrtLL INIGRU 2Î, t, 13, WÎ.SW.flCHÎ . n,l? ,TCWL? »SWL2 .«H 
m inmsi.F j.u . „ 

■" 1C At L IMT5ri(2A,ê,lt,3‘iAl,A«(MlCU3 lOkLI 
in U3H 7n.ri.il 

1CALL tMG-U I PSÉtinBSAAtinsQ.ACkPl ,0WR1. 
in inn 715 .rial 

1CALL mem.! íé:# i,2?,3ni5,3Stt 
in ini»! 72) ,Fa.4 H 

. ICALL INTGPt ( 2?fA /3,'MAt,in.l 
crin !Nur ;*i4 

, »BC VR2 .own 

,!tc UR3 ,,) kRO 

WAKt. LU 

wAKt 12 I 

,TCkU tSWUtRH WAKt L3) 

, TCkRl tSWIU.RH WAM Kll 

, T C w » ? ,SWR2,«H WAKE H2) 

,TCWf>3 ,sum,PH WAKt Hi i 

4A4 
c 
77 7 
i 
C 
c 

c 
AU Ft 

70J. 
<*Cw 

1UX, 

idol 

1FW 
11JV 

1 

CUKT nut ¢. 
.A 

CALL SAVEOVtZ.DVARiOCCLR) 
WE TU RM ■ f*1! 

•CASEt'^AUED. Tn > NEXT ) ESI ON VARI AftlF-' 
'REENTOÄVEHICLE CHARACTERISTICS*) 
*UECUV» f-HARACTFP! SUCS') 

'"'ll:, »"«r 

'IP 1112) EC RM AT i IHti 
EOP'W ATI 1H0 

■>OftOATt 1HC 
EOPWIATI FÍ.. I 

lll-«..7X*Al TITUOE • 1 Itr^flMC'TX'VE LOCI 1V *3 X*DC CF LEW AT 1 CA* 1IX ' tíET A'/ 

2 FO -n A T UH C 7 X f. HA L T ÎtUL< Ell X4H 11 RE g X7H WAKE R 18 X7HWAKE R2EX7HW AK E R3 
¿ &X7HWAKE L 1 tíX 7H'..'AKE.J. 2AX7H WAKE L V (l H F1 *. 1 ,P15, 2,1 P3 fclR .7 , ... 

"O' LWíEis.an* ‘iwwx 
FuP.MATI 1H1 * 1NTIGRW»«E MX,AC, * ** ,1 RE1K.7) 

•mi« ãti twtiivv tr» « n .it’« 

E1 ? 3 
F i ;• i, 
F1 ? R 
F12 R 
F 12 3 
F 1 ? 1 
r 1 ->r 
Fi?’ 
Fl?’ 
F1? R 
F1 ? ? 
r ï ? 3 
r i 7 ■», 
F1 ? R 
F 17 3 

" El 73 

F ) ? 7 

rim 
"F-1 7 7 
F1 7 R 
Fl 7 3 

' Fl?-» 

f-17 7 
Fl?’ 
r 17 7 
F 17 7 

F 1 7 3 

fl27 
F 1 ? R 

n?R 
El ?7 
F 177 
C17R 
F17R 
Fl 7 R 
F123 
F1 ?3 
F123 
El? 7 

~F123 
FI 23 

FORM AT ( IHllCX'CASE 10^.7,SX-PAIE: * »P7. ? »SX* RF RC * ,F7. 1 ,SX* 2 S421* H 7 7 
___ . - . » „ . . «... » * r, t * A A** Ktr CHM.T 1 --Î1U TC TU ^ C AM t As M.n lOX t ? ALI WARN1M0***** 

|m|mh*x^Ii|ií 
*2 fOKHATi xm 

] fUM M 1 J 
KS3 FI'EM AU IH y, 10X, * ***5¡J|*WNI NC.**«* ICPT»* 

1 HAS HEEM SET F QUAI it! 1*1 

NGEOM«! 3 ,2311 IS THE SArtE AS NGn127 
c 12 ^ 

,13," is act Allowed, lüptpiîb 
Fl?? 

1 j *j A FORM Alt IHO, ICX, «-.♦♦»WARNING***** N THRUST»* ,13 ,» IS NCT ALLOW EC, Fl?? 
INTHkUST HAS RE EN SET EOLAL TFIÛ*) 

1.4S fLIf’MATUHC ICX, 7?H*****WAPN!NC.***** P0PT»0 AND FHEAT«13.23H IS THtH?3 

l SA» t AS rthEAT »li I ; . . .. 
j, ijf. Fou-■.*ATl IHM ICX, 7ai**R**WAf_NtNG***** VOPT«n ANO>CSÈCP* 13»2AH I.S THF123 

U SAPE AS NUSËCP »0 ) .vif. :.. 
1GS7 riyPNATtlMD 1ÜX, 3W***Î!*SA^N1NG***** WÆAT-0 ANO N CSFCP* 13,24 h iS TF1?3 

m: s vif as riusfop-c» r'12^ 
1>7 FGfc,, •M 1 1H o, ICX, »»♦♦♦♦♦WARNING****** •/ 11 X ,* INPUT ALPHA CPT IGM 

un I ES:'LOP T 
tor 

RUTA1IUNAL CALCULATIONS*í 

UV t K F 1 7 3 
ri?7 
F1 7 3 

SAQ 
SA 1 
*14? 

5 A3. 
544 
545 
r46 
54 T 
Sa R 
SAQ 
4 5" 
551 
c, ij 7 

553 
554 
ij 1¾¾ 

556 
4 5 7 
6* P 
55Q 
4 60 
541 
56 2 
563 
544 
565 
566 

' 567 
565 
5i,Q 
5 7A 
571 
672 _ 
*173 
574 
57 6 
576 
577 
575 
5 75 ~ 
5 8C 
581 
59? 
483 
594 
585 
586 
587 
588 
599 
son 
soi 
50 2 
503 
5° 4 
595 
596 
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CG (MAX 
1MPL ir.H «FAL*f IA-H,0-í) .... ... 

SUBPfiUT !'M C!>lAX(AA,OH,Nr ,NM! MAX.ACCW ♦Nf'UNC ,X «I PAXiYMIHAXl 
IW^G 
C1MFNS ION U 100» 
CCrMOM /END/ I TERM 

SUHROliTlNF G1NAX, THE tP HT ROLL ! NG XURRCUTIKP FTP T Ht: TWO 
VARIARLE FIRONACCI SFARCH trCHNIOUF, O RTT Y! 7FS THE SECONOARV 
INOERFNOENT VARIARLE OF THE FUNCTION. AT EACH EVALUATION Put NT 
IN THIS FIPTIN I7A TION* GTHAX SUMMONS PUNCTI ON GNIMAX WHICH 
CALLS FOR THF OPTIMI/ATICN OF THE PRIMARY VARIARLE. 

.A* AA 
H* HR 
Il (NMIMAX) 10,11,11 

H J M IM A X = 1 
GO TO PC.. ... 

11 JMIM AX » ? 
PC IF ( R-A I 21, 2?, ?3 
PI T EMP *A 

A = 0 
r*TEMP 
CO TP P3 ' ■' ■' -- ■* ~ .. 

2P L= 1 
PS ITE UW, 26) L 
?6 EPPRIATI 17H0 E°ROR PE TYPE IP) 

II FRO = 1 . 
CO. TO 170 

pi r»h-a " ' -.....- 
IF (MFUNCI 71,30,35 

30 IF I ACCUR 1 31,31,4C 
31 L * ? 

GO TP 2* 
35 N FUN C ?»NFUNCE 2 
.p 1=( i.ooocsoPT rç.cocn /p.pop-- 

»?«I 1.roo-SORT ( 5.COT) ) /P.ODC 
RP ACC*(R l**NFONC?“R?4*NrLNC ? )/(Ri-RPl 
GO TO 4 5 

4P '10 ACC *P/ACGIF 
45 IF (ROACC-P.CnO) 40,50,51 
5C XM If-’ AX * ( AC A ) /?¿ OD C ' " ---* . 

yy IM ax *r»M INAXI XM IMA X ,NF 1 
GO TO ! 73 

51 IF ( I'OACC - 3.OOP) 6C, 6C, 61 
(<!' >T = AF. 1 M- A j /3.r,00 

Xu = AC ? .51)0* ( O-A I /3. CPC 
YL = CM T'AXI XL.NF )- ~ 
1F( ITFPM.NF.Cl GO TO 160 

YR * GN IM A X ( XP ,Ijr ) 
IF( ITFRM.NF.fll GO TO 15! 
irm-YR) 70,70,71 

70 y - I” AX =XR 
Yv 1“ A X * YP. 
cn TP 17) 

7 1 X" P \X «XL 
vp )'■ AX «YL 

. . .. 

o 

. . . . 

O 

o 

ft? 

A/. 

ft* 

. 

5* 

O 

.•S», . 

w 

CIM AX 
GINAX 
f,t MAX 
GIMAX 
GTMAY 
GIMAX 
GIMAX 
GIMAX 
G IM AX 
GIMAX 10 
GIMAX 11 
GIMAX 1? 
GIMAX 13 
GIMAX 14 
GIMAX 15 
.GIMAX 16 
GIMAX IT 
GIMAX 1R 
GIMAX 19 

' GIMAX ?P 
GIMAX 21 
GIMAX 22 
GIMAX ?3 
GIMAX P4 
GIMAX 25 

■' GIMAX 26 
GIMAX 27 
GIMAX > 
GIMAX 29 
GIMAX 3P 
GIMAX 71 
GIMAX 32 
GIMAX 73 
GIMAX 74 
GIMAX 35 
GIMAX 36 
GIMAX 37 
GIMAX 38* 
GIMAX 3P 
GIMAX A« 
GIMAX 41 
GIMAX 42 
GIMAX 43 

- GIMAX 44 
GIMAX 45 
GIMAX 46 
GIMAX 47 
G I" AX 4f! 
GIMAX 4P 

'GIMAX 50 
GIMAX 51 
GIMAX 57 
GIMAX 53 
GIMAX 54 
GIMAX 55 
GIMAX 56 
GIMAX 57 
GIMAX 5R 
GIMAX SP 

*. 

1-641 



en Tn no 
6 t K * T 

ri ! i * unnr 
H ?!»i.000 

7<> [,(K ) *F(K-nCItK-?» 
IF I l>nACC-r(KI ! Ff, «IC,75 

7 fi If" IK-An J 77, 76, 7Í 
7(; L»1 

CO TP 7* ' "" 
77 K--KC I 

CU TO 7A 
HO f|»K 

n -Af;n*i-7i»f(/fin) 
XT a All fl N- l /FIN) 
YL »G’T INAXI XL »NC I 

1F( Iïfr>M,NF.O) CO ÎO W»F 
VHaf/UOAXlXP.W 1 
tf l 1 Trr>H ,NF »C I GO TO 15C 

J» 1 
9C 

Nji'fir=v-j-1 ■ -. 
MJ TW()»N-J- ? 
GP TO I IPO,101), JMI MAX 

ion IF !Y'?~Yl> l’Q.lîC.lIC 
1.01 IF I Y9-YL ) uo, 11C,13C 
IIP IF I J - f J fi 3 ) 120, 1AC,16 C. 
120 f!»XW ... 

A* A 
f> = ft- A 
XW *Xt 
XI* ACC IN J TOO 1*11 /1; (NJ ) 
YftsYt 
YL '* GM IM AX I XL, MF ). 
iniTFPM ,HC.O) GO TO 16C 

12* J*JU 
CO TO c0 

nn n I J-MCTJ 1 AO, 1 *C, l 00 
1A0 B*H 

A* XL ■ ’ ..—. 
R * fl- A 
XL *XR ' ' ' 
XU*ACEIMJONIl*R/FIMJ) 
YL«Yft . 
YR*Gft (MAX I XP. ,NF I 
in iTFRM.Nr .0) conn nr 
0’ TO 125 

150 XMIM.tX"XF, . 
YM rAXuYft 
Hi TO 177' 

1 AO XY 1MAX «XL 
YYI'LAXbYL ..—.. 

170 RF-tubm 
hi n . 

On AX A7 
GTMAX AI 
G!«AX 0 7 
f,mx AT 
UMAX A4 
OIYAX 65 
U*'AX A A 
UMAX AT 

" G IM AX AB 
UMAX AO 
UMAX 77 
GTMAX 71 
UMAX 7 7 
UMAX 77 
GTMAX 7A 
UMAX 75 
UMAX 76 
'UMAX 77 
UMAX 7ft 
UMAX 70 
UMAX RP 
UMAX HI 
UMAX B? 

' UMAX R7 
UMAX B4 
GTMAX fl6 
G I” Ax ft A 
UMAX B7 

. ' GIM AX >B H 
UMAX «o 
UMAX 70 
UMAX 71 
UMAX 7 2 
UMAX 33 
UMAX 74 
UMAX 75 
UMAX 36 
GIMAX 37 
GIM AX Qfl 
GIMAX 37 
Umax nr 
GIMax m 
GIM AX n? 
Umax n t 

- GIMAXnA 
UMAX 10 6 
GIMAX13A 
GIMAX 107 
umax no 
GIM AX no 

. UM AX 110 
UMAX til 
GIM AX U2 
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CCM IM AX 
implicit mi*ru-n, n-/j 
riJ‘|C TILIN OMIMAXt X,NF » 
COMMON /CNN/ ITf'PM 
COMMUN /XX SA VC / X1SAVHAO), X?SAVC(4 '1 , K CU KT 
CüMOUO/MINSK/N,KfALlU?1) ,un(?Cl ,XX(?1| ,F1 
cnoMUM/iopT /ii'unc,in.ncnss.I r>Mi »i r x ,u mi t ,i «»ano 
cnMMn\/FOPT/rpi» ,ppANr'. cac, nri. ta 

FUMCTIDN CMIMAX» PAP? fTF THF VAR I AM LC p î RCNACC I StAKCH 
T PC HN IQ Uf t MlNIMI/f'S Tt«r PRIMARY VAPIAMIE FOR FACH STEP IN THE 
OPT IM«/AT (OM OF THF SFC ONO AR Y V-.'U A0 I « . 

DO«1 

XXI ? ) * X 
CALL M IM A X ( A L H ( 1 I »UM II » 
CM IM AX » VAL 
KO'UN T » SHUNT F, 1 

" IFtxntJNT .CT. AC) "T TERM * 
iriKOUN'T.GT.AOT PFTUPN 
XtSAVF(KOUNT) * XXIL) 
X’SA VHKOUNT ) * XXI?) 
PCTURM 
FN 0 

1,-1 »FR K »LI MI T » XX (1 ) »VAU 

CM U A 
CM IM A 
CM fM f, 
CM ¡HA 
CM DA 

CM IM A 
CM DA 
CM IM A 
CM D A 
CM DA 
CM DA 
CM DA 
CM IM A 
CM D A 
CM IM A 
CM IM A 

•CM DA 
CM IM A 
CM IM A 
CM IM A 
CM DA 
CM IM A 
CM IM A 
CM DA 
cm im a 

1 
? 

4 
s 
4 
7 
n 
9 

D 
II 
1? 
n 
D 

D 
16 
IT 
D 

19 
?0 
?1 
?2 

74 
?S 
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CC1Î AM 

C 
c 
c 
c 
c 
c 
c 
c: 
c 
c 

c 
c 

c 

101 
c. 

tu 

112' 

104 

10 3 
C 

10? 
C 

116 

t 
f. 

IMPLICIT fit At* R IA-H,n-n. -- .... 
stmnur inf gram 
COMMON / int> T/11>« ne . WMA X, NC ON S, T r»W T tt E X ,U Mî T » t RA M) 
COMMON/BLKO/MH( UC0)»X(4C! ,0(401 ,r(4J) ,00 !4C) ,A(40) , 

1 B( 4 0 ), GS, CSP , G TP ,G S S, G T T,C SC ,F II ,F P ,FM ,C C , ItPI.Z ,T C, RS , SI till, 
10/;,AXX.Ft, 
?caxx,rAK,cxx(4P,mi. .. .. 

COMMUN OCCUR,NUCCU« 
ÛIMfNSKIN OCCUR t 4CC01 ,WnCCUR(30) ,5« (?0.?0 1 ,C (?0 ,?0) 
tyu IVALFNC.FI MM! 1),00(1)1 ,(00(401) ,C (1 1 1 

SimmuTIWO GRAM 'USCS THF GRAM- SCHMIDT.CRTHCCCNAIU AT ION.. 
PROCfSS. G t V F N A MA UM X C ANO A COLUMN VECTOR 0, THIS ROUTINE 
OFF INl= S A SFT Of VECTORS, A, Wd CM ARC U SCO TO CALCULATE AN 
orthogonal sft of vectors, r, to re USED as THE ROW VECTORS OF 
A MATRIX HP . THF INPUT MATRIX C IS THEN REOCFIMEO AS THE 
INVERSE (TRANSPOSE I Of" THF MATRIX BIT, 

DP 1 II « l.NMAX 
A( m « T.OO 
1)( 111 = r .no 
CO 1 JJJ * 1, NMA X 
M( 11, jjj I •< c.no 

1 CONTINUF 

GRAM 
GP AM 
GRAM 
GRAM 
GP AM 
OR AM 
GP Au 
GP AM ' 
GRAM 
GRAM 
GR AM 
GR AM 
GR AM 
GRAM " 
CP AM 
GR AM 

■ GR A" 
GR AM 
GR AM 
CRA« 
GR AM 
GR AM 
GR AM 
GRAM 
CRAM 
GRAM 
GRAM 
GR AM 

1 
? 
3 
4 
5 
6 
7 

" R 
0 

10 
! 1 
1? 
13 
14'" 
IS 
14 
IT 
IP 
19 
?D 

n 
?? 
?3 
?4 
?r> 

?6 
27 

DO 107 1 ■ 1 ,NMA X 

on- ua L “1,M!TAX 
ail) * c.nc 
no rot N * i ,nma X 
A(L ) = A ( L ) f.C I L * N ) *0 ( N ) 
CONT 1NHF 

CO K? L »l.NMAX ' " 
IF ( ! - I ) 111, 111, 112 
<ML Í*A(L I 
CO TO 102 
It* I-l 
CP 103 J*t, It 
AO * c»no 
on 104 K * 1, NM A X 
A H - A Bf. A ( K I *3 P. ( J , K ) 

CONT INUE 
P(L )»A(L ( J,U 
CUNT INUF 

CONT INUF 

PRAGS * o.no 
n nfrL»l» NMAX *" 
PM A G S * PM A G SCO ( L 1**2 
CONTINUE .* 
¡'••A G »sonn PRAGS) 

GP AM 29 
GP AM 79 
GR AM 71 
GRAM 7 p 
GRAM 77 
GRAM 74 
GRAM 75 
GR AM 74 
GR AM 7'7 
GRAM 7 R 
GR AM 79 
GR AM 4R 
GR AM 41 
GR AM 42 
GRAM 47 
GR AM 44 
GRAM 45 
GRAM 46 
GRAM *7 
GP AM 4P 
C,R AM 49 
GRAM 5« 
GRAM 5) 
GRAM P? 
GRAM 53 
GR AM 54 
GRAM 55 
GRAM 46 ” 
CPAM 57 
GR AM 53 
GP AM 59 

I 
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rr in? i * j.tNMA X 
HIM l,L 1*011 1/0'lAG 

107 COM HUf 
C 
C 
c € MATRIX IS INVER SF EIT R« MATRIX 

Of 1'Jfi 1*1,UMAX 
IT 108 J = 1, NMAX 

" Cl J, I I, J 1 ""...... 
108 CONTINUE 

C 
c 

HR IT El 6,5» 
5 FORM ATU MOI «HC MATRIX FROM GRAM ) 

C 
moi* I,UMAX 

3 WR IT Ft (:.,2) If. « It J),J»1,NMAXI 
2 TDRMATI1H ME 20.10) 

f 
RETURN 

. ENT . ... 

GR AM 60 
GRAM 61 

....... ” ' ..'. GRAM ' 67 
GRAM 60 
GR AM 64 

THIS INVERSE IS THE T RANS PUSEOR AM 65 
OR A« 66 
GRAM 67 

.  " '     ' ORAM 6P. 
0» A« 6« 
OP AM 76 
CP AM 71 
OP A« 7 7 
0» AM 7 3 

.. .. ' OP AM 74 
ORAM 76 
OH AM 76 

TRAM 77 
ORAM 78 
ORAM 70 

--- ’ ....... " ..""OR AM " «0 

t 

« 
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CHAC!» HfiAOr 
ffP! ICÍT RTAt *«tA-M,P-n • ' ' ' HFAOF 
SDIwnuT INF HCAPf-P ( K ) Hr APr 
CPMMf'N OCCUP i NHCrUP MPAfir 
ClfFNSHlN PCCU'MACrC), WCCUMÏOÎ h(-An 

' f-O'HVAtrNCFfnctim.lApppuiPi hfapf 
C HFAflF 
C . . - wFAnr 

c stjfiPOtjUMr ufad r p points the type of vehicle wnrst r k aj ectorv hf adc 
c ts n r inc popcrssrn aionc. with the values pf nineteen design heaoe 
C , PARAPET EPS, THE VALUE' DE NGECM, AND THE VALUE CE LP. AN ERROR HF APE 
C T CST PAPAME TE P. MEARE 
C MEA or 
r . . . h F a n E 

N « K HPADE 

GD TOI 10. 20. DO, K H FADE 
U) WR IT H h, TOO I 'MFAPfc 

CD rn <<0 ME ADF 
;d Wc ! T FI 6.flOOl HFADF 

CD TO AC ...-.•. MEADE 
10 M! IT TI F, <3001 H F A 0 E 
AO CONTINUE HP A DE 

liyvc 

700 
POP 
C,1):, 

WP ! T F ! 1 DOD) (DEC UH U M S131.14 51 .(OCCUR III ,1*205,209) , CCCJ «( ?22 I. 
lunccuRf 1 EI,t P 

HU-’M AT! 1HO« Wl THETA1 RM. KB1 
1AMOA 1, LAI WE TA? W 

HFADF 
L HEADf 

R02' HEAD!* 
2/1 H 10 E12,?/1H 

* * LANOA? LA2 7TU R N 2ON 
i /DEF THO TON T PE F ISP NGEOM 

4 LP'/ÏH 2E 1?, ?(1.PE12,4f0P6n?.2 ,?IM 
EU R N AT ( lin ' PA S I C DECEIT CHARACTERISTICS*) 

FCP MAT ( lin •W'PAPISnN ITFCnV CHARACTERISTICS*! 
Eps-1 P ATI 1H’) 'PEE ER CNC F RFF N TR V VEHICLE CHARACTFRIST ICS* ) 
RETURN 

Hf ade 
NFADE 

HE ADE 
HE ADF 

HFADF 

HF ADE 
HFADF 
HEAD F 

1 
? 

2 
4 
5 

6 
7 
E 
<î 

in 
11 
i j> 

13 
14 
15 

16 
17 
IP, 
19 
zr 
ZI 
72 
23 
24 

Z 5 
76 
27 

.?P 
?9 
1C 
11 
12 
13 
34 

END MEAOE 35 
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n
o

o
o

O
n

o
 

<• 

c iNfro F 
suai?oijTjNF ïNrcnrtDC.iZfXQi .. ... 
IMf>t ic IT RFAL* fU A-Mf n-/ i 

R T Al * 4 DC, XO 
CCMMflN OCXIIR. MOCCUR 
CijMMPM /CPCCUR/ PCCUP 111770) 
m'-iKON /ciccu”/ incf.wn?«) 
o 1M r N s IO ‘I nn ? ) , 11 n, •> C ), ! Z 119 ) , NOC C U« O d r ,0C C U R ( 4 O '39 » 
i;H FISION XO I 401 

DI'lfMSICN S(9,UO»3l. T(lftC), ZU60) 
CQU ! VAl r*¡Cf ( PC.r, UP I 071 01 ) , M I 
EOUlVAU'NCr 1PCC UIH 077M.1 , S I 
EOUIVAI HJCF (PCC.UN OPPPl) . I » 

■ rOUIVAlRJCF (PCtUHCCtén, 7 ) 
rOUIVAL f-UCFI [OCCUPI ceso«) , II I 
rouivAi. fuccnnrcup.[Txrotn , jj i 
ÍOI) ! VAL CNC F ( If’ff LP ( 00 S'O . f.n'Criv) 
FOUIVALFMCE I [OCCUP(Or30?I , tPlOT ) 
ku.iívai.FNcmureup i cro?i?> » ncon t 

iMFrn i 
IMFCn ? 
TNFCn 3 
INF en 4 
INFCO Ç 
1NFCC h 
INCrn 7 

“■ T N F CO ' P 
ÍNFtn 9 
iNcm to 

INTCO U 
INCCP 12 
incoo n 

" INCOO 14 
TU con 1«; 
IMCOO 16 

•INCOO 17 
INCOO Ifl 
INCOO 19 

. *.-............ ' INCOO 20 
INCOO 71 

SUBPOUTIMF INFCnr CALOUlATES A TARIF OC INCLUO NOT COECFI- INCOO 77 
C I ENT S AND POOSIBLV SCCONC DERIVATIVOS AT EACH ALT IÎUUfc HJR IMFOO 73 
WHICH VIXFN STOKES TRAJCCTOHV INFORMATION. INCCO ?4 

CO 77 1*1, 19 
J P » I 

TNFCO 25 
INCCO 76 
IN CCP 77 
INCOO .75 

ICI IZ I I) ,110.NOON I 0,0 TO 11 
7 crrii pine 

.jf»1 "b"' o . ... ' ..* . *" . 

31 OnNT INUF 
C 

Jf‘ » JP 0 JR 
X 21 = HI 2,II l-HI 1,1! ) 
I FI N DECOY , CO , 7 ) Of) TO ICC 

..X 37 * HI T. 11 J-MCl ,1 TT-- --- - 
XM =: I HI 3, 11 l-HI 7,1 m Z?.DC 
CC TO 501 

ICO AMID» »50CMHI 1, II )£H(2,II 1 ) 
IF! JP.fQ.OGCI TO 107 

V.P ITCI 6, IOC. , XOIJP-I) , XOUPI ,K-1,7) , APIR 
■' CO TO lr'2 ' .. 

132 Wli IT C( A, 10 *C INC ON , (H (K ,1 I) ,K = t ,7) ,AM1 n 
103 WR ITM 6, 1100) DC 

WO IT E( A, 1 Zoo 1 
CO 722 I * 1, l PLOT . 
XA * SIJJ, 1,21 -SUJ.I.i) 
XA * XA/X71 ' •* ------- ~ 

17.; W'l IT C( b, 1300 )/( 1 ), 1(1 ),( SUJ.I ,K) ,K*l ,7) , XA 
727 CO NT mi F 

CC TURN 
C " - 
r 

soo an in * #5r>o*tHu;imHi?,n n •• ?....“ 
n** n » . snr* (H( 1,111 KH 13,11 ) I 
C-* ID , ,WO*-(H( 7,11 I CM (7, It )) 
If UP ,FR*0:)0,1) T'T r-*7 

IN cm 79 
IN COP 30 

IN F on 31 
INFOR 3? 
INFOR 33 
INFOR 74 
INcen 36 
INFOR 36 
INCOO 37 
INFOR 33 ~ 
INFOR 3« 
INCOO 40 
INCOO 41 
IN FCO 47 
IN FCO 43 
INFOR 44 
IN FCP 46 
IN FOD 46 
INFOR 47 
INFOR 43 
INORO 49 
TNOCO 60 ' 
INCOO 61 
INFOR 67 
INFOR 67 
INFOR 64 
INOOn 66 
INFOR 66' 
INFOR 67 
INOOP 6R 
INFOR 40 

<* 

* 

IWfiPMWIpHP .. 
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"K)7 
H1'* 
tïfp 

r 
c 

•n , xoiJPi 

|H 'K ,! n ,K«l ,ï J fAM10 tfiPIO.CMIO 

r,Hf* 

WP ITE< fc,9«T) X0(J(»- 
m Tf) eCH 
WP ITf( fi» I, ''?*n Nf ON 

w‘» i T ( 16, i<.ro i 
w"< it ei 6, lien) ne 

wp nr if., isee» 

no r)*,î ï * i, i.pun ' ... • . 
XA* S!JJ.I,PI-SIJJ.J , Il 
XP# SIJJ. 1,1» - "51 JJ ,1,1) 
XA * XA/XP1 
X« * XVXÍ? 
XC * (XP-XAI/XM 
WP IT R f, K^ntU ! » .Till ,(SI JJ,1 ,K) ,K«l ,31 , XA.X5.XC 
CONT IM UF 
PFUWN 

C 
c 
T 17 

1730 
1')'J 9 

1 100 
!?00 

130 0 
1 AJO 
1000 

10' 

fllRM AT I IFA A J 
f HR,‘( ATI 1H ?A 4, 
fQi'MATIlH 10,* 
F(m«l,*TI 1HO10, * VARIES VAtUFE APE*,4X7F15. 
fir^ATt 1«'V?AA, IÎHVAR IE S VAl IF S ARE 7015.7 

1F î 5.* 1 
FORfATUM FHDFiTA ?A A , IX 5H TABLE) 

FO RM ATI 1H 7X * Al TITUOE *, 11 X » T! MF * ,4X *F 1RST 
14X* 1MFIU CHEF F *) 
T'"'Ml IH F 1 5 • 1, AF 15 • ? I 
FORMAT ! 1H 7^X6F15.21 
FORMAT! Il) 7X*A1T!TL'0F VllX'TlMF* ' ,4X *F | R.ST 

AHVARirî 3? X 1 FH VAWFS APF 33X 14HMIDP0I MS " APE ') 
VAPIFS*,3;x'VALUES ARE* »33X*MIHPOINTS APc* ) 

2 MIn P C! NT IS* ,FIS.2) 
,1X 11HMI0PC!M IS IX * 

OF LT A* ,3 X* S rCUNO DELT A* 

DP LT A* , 3X* 5 F CCMC CELTA* 
lAX'TUIRO DELTA FIRST INF 

FfïP1’* AT I 1H E1 5.1, 7F15.7) 
END 

CHEF SECON INF C OFF*,SX* 2ND DEHIV*) 

INFF.n AF 
INFER Al 
IN FED 67 
1N F CD 63 
INTO 64 
INFFO 65 
INFCD 46 
INFCn 67 

‘ INFER 4« 
IN FED 64 
INFrn 7" 
INFER 71 
IN FEH 7 7 
IN FED 7 3 
ÎNFEO 74 
INFfD 76 
INFEO 76 

•INECO 77 
IN F CEI 7P 
INFCD 75 
INFCD PR 
INFCD AI 
INFCO 07 
INFCD 03 
INFCO 04 
INFCD 06 

, INFCD 06 
INFER 0 7 
IN FED .00 
INFCD «R 

, INFCD 9R 
TNFED 91 
INFCD 97 
INFCD 93 
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C IN Tf-R P 
T.tIWOUTINr ÏNTfPP(M»N*Vi»X,V,7) 
IM PI 1C 1T R FM* P ( A-H K O- î ) 
flIMFNSION X(» i, Y(MI 

C 
C 
C, 
c 
c 
c 
c 
r, 
c 
c 
c 
c 
c 
c 
c 

" r 
c 
c 
c 
c 
c 
r: 
c 
c 
c 
c 
c 

1C 

r 
c 

■ 79 ' 

? ? 
C 
RO 
4~ ' 
C 

C 
c 
t»0 

OÏVFN THF TW1 TARIF*; X AND YIX) AMO A PARTICULAR V ALU b CF X 
C ALL F-Il W, MmmjTlNF ÎNÎFPP FINO1» 7 f QUAL TO Y(WI BY llNtAR 
IfUFRPniATTON, 

M IS THF n IRFMSION Cl VF N X ANO Y IN THF CAüJNO PROGRAM. 
X IS THF INOFPr-MOFNT VAR T AOLF Ar'rfAY. IT CONTAINS N fcLtMFNTS. 
Y IS THC OFPFNHFNT VAPIAPlE TiîRAY. IT CONTAINS N FLEMfcNIS# 
W IS A CIVFN VALUT OF X F OF .MICH THF CCPRFS PCNO!NO VALUE OF 
X IS TO PF FO UNO. 
/ IS THF VALUT OF V FOUNO TO CGR RF SRON0 WITH W. 

THIS VALUT IS FOUN'"' SV LINEAR I N TFR POL A T I CN, 

.- ir N IS L F SS THAN ! OR G RF A TF R THAN M, AN F RRF P"" VFS SAGE IS""“' 
WRITTEN ANO THF P. UN IS TT R PI NA TF D» 

THE ELEMENTS OF THE X ARRAY SHOEILO PF F I THF R MCNOT ONI C ALLY 
INCREASING OR MONOTON! CAL I Y MCRFASING, 

NO CHECK IS MAop EOR SUCH CONSISTENCY. 

IF W IS OUTSIOF THE RANGT PF X, THE VALUE OF 7 WILL BE FOUND 
BY EXTRAPOLAT ION USING THF FIRST TWO OR THF LAST TWO POINTS 
AS APPROPRIA TF . 

' IHM'.GT .n .ANO ,M ,LF.M )" GO Tn ?C 
WP IT F (E, 101 M, M 
FORM AT ( 1 Mu 1IHO T MT M ST ON 
CALL EXIT 

II?, IX ! POTABLE Sl/r 112) 

55 

1 FI X"( 1 ) «LTE.XI 7) )“ CC TO 5t .' ... 
t'O Z2 I * ?, N 
IFIW ,GF .XI IIÎ GO TO AC 
CON T IN UP 

1 * N 
7 = ((Yui-Yn-MJívixirr-Tcn-tniTiw-xu-Tn c vu-n 

return 

FC) 55 !» 2, N 
- ! F ( W .L E ,'X 11 ) 1 OCT MO "AT * 

COUT 1NUE 
TO TO RG 

FNO 

1 
? 

A 
5 
6 
7 
n 
9 

INTER 
TNT FR 
INTER 
TNT PR 
f N T Eli 
INT FR 
INT rp 
IMTfP 
INTER 
INTER IP 
INT FP 11 
INTER 12 
INTER JO 

INTER '14 
INTER 15 
INTER 1/, 

'INTER 17 
INTER IP 
INTER jn 

"INT F» ?0 " 
INTER ?1 

IMTFP 2? 
INT FP ?3 
INTER ?A 
INT F» 75 
INTER 76 . 
INTER 77 

TNT er ,?a 
INTER RE) 
INTER 70 
INTER 31 
INTER 3?. 
TNT fP 37 
INTER 74 
INTER 36 
INT FP 34 
INT FP 37 
INT EO Rp “ 
INTER op 
INTER 40 

INTER A1 
INT FP A7 
INTER A3 

’* INTER 44 
INTER 45 
INTER 46 
INT FR 47 
INT FP A3 
INTER 4P 

-INTER 50 
INTER 51 
INTER 5? 
INTER 53 
INTER 54 
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rintcPi 
StrnmjT !NF IN TCP t (Kft * K'T ft X *Kn »KTI: tq,«fS,5T C.nCI . 
ï" PI IC IT H T A L * P( A“M,n-Z! 

R p At « PC, XQ 
cnr.MON occurfWncciR 
CIWHON /CPCCUP / PCCW ( 11ÎTO) 
c nf'1 on / c i c c up t f nr. c up n ? o ) 

enwHON /TTMCtlM/ TTM ...*.*. 
Cll-.MON /tNFTST/ NOFCOY 

OIMCNÍION OCCUR UCCHt NOCCUIMTO} 
oiMfNS inw a( rn ,b( 40) ,c (ao) ,r u pi) .cnAoi ,r- <40 ) ,r, (4oi ,h(4u) 
ni'TNSion icipi 00),12( 1 ci ,0(4(1) »p( 16cn ,S(4 m ,sin (40 ) fU2uj ) 
C IW PNS ION //(?•• 1 ) , DC f 2 ) 
ClNfctilSini TP I,() T ( mo , T Til (? or ) ,xq(4n) fXXtPOO) ,YY(?00) ,7(160) 

(OU IV A t CN Cc (IX CUM ’ 1 r- 71 ) , A ) 
EOtltVM CNCF (PCCUfM C4P4U * h ) 
fou ! V At I'fj c r ( ce C U” (1)744), HO IF I 
fQUTVAUFJCf (PCC UP (COTAI ), T ) 
EOIJIV At t ■ N C F (PC C ( iK ( 0 r r r \ \, 1 p t n T > 

.fOUIVAl ffiCF (Pff t" I rr 1 61 ) , I S ' ‘ 
FOU I VAL f'NCT ( mcc U° ( OlM'Ol ) , I O» I 

INT CP 1 
INTCP ? 
(NT C° 7 
INTCP 4 

INTCP 5 
INTCP 6 
INTT.P ? 

INTCP P 
INT GR 0 
[NT CP n 
INTCP U 

INTCP ' 1? 
INTCP n 
INTCP 14 
INTCP 14 
INTCP 1,6 

ONTCP 17 
INTCP in 
INTCP 10 
INTCP ?n. 

INTCP ?1 

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

rcuivAiFuen mcc up n-c-n"), jjî 
pouival mice ( inrruiM Ce-Api, kx » 
f OU I VAL F MC F ( TOCCUM COC?) , l PI. CT ) 
FQUSVAIFNCC ( fOC.C UP ( r C7C4) , NCP ) 
rouivALrur.F (pccuk( oaccd , p » . 
fouIValFfjch (0cruM ecoou , r i 
FOU IV ALFNCF (PTC UP ( C F C 41) , 0 ) 
FOU TVAl PNCF ( PTC UP(CC ?0'1 , F » 
F0II1VAL FNCf (PCCUP ( 0f>161 ) , F » 
nu IV Al F"N f F ( PC C UP t C 6 4 " 1 1 , C ) 

DATA 17/1^,124, !?■), 1, ’(:,147,1 3R ,149,140,1 41 ,14? ,143,144," 145, 
•> ?u5,;C(,?P7,?0!),?LO,???/ 

GATA X0/1ACHW1 THF TA 1 PNI 3B1 IAMDA1 IA1 W2 
1 T HITA ? n? P U 2 LA MD A 2 l A? /TURN ï CN 2 Of P 
2 T HO TOU TUF f ISP F RR Cl / 

SUBRUUT INF IN TCP ! PERFORMS ONF OF FOUR MAIN TASKS UPENDING 
UPON CERTAIN INPUT OPTIONS. THESE ARF (11 TO EVALUATE A 
CORRIDOR INTEGRAL AND PRINT A TABULAR ARRAY CF DATA AT EACH 
or a numb f p nr- altitudes, (?) to evaluate a sigma sjuakl 
INTEGRAL WHICH IS LSrD IN THE CA LCULA TICKS OF SUBROUTINE 
EFFECT, ni ' Tf) CALL THF PICT ROUTINE TC OBTAIN A CCKRIDOR 
PLOT. (41 TO CALL THE PLOT ROUTINE TO OBTAIN AN INFLUENCE 
COEFFICIENT PLOT. 

i 
JJ * 11X 0 ? )/3 

INTCP ?? 
INTO« ?3 
INTCP ?4 
INTCP ?B 
INTCP ?6 

INTCP ?7 
INTC-J .?n 
INT GP 7e» 
TM TCP 4" 
IN^CP 41 
INTCP 4? 
IN T OP 3 4 

INTCP 44 
INTCP 44 
INTCP 46 

INTCP 47 
TNT r,n 4r 

INT CP 30 
INTCP 411 
INTCP 41 
INTCP 4? 
INTCP 44 
INTCP 44 
INTCP 44 
INTCP 46 
INTCP 47 
INTCP 44 
INTCP 49 

IFt !"HP (KAC ?*KF 1 ,FO*0) CO TO 1120 
KO * 10'p ( KM 44KB 1 
irtKO.fO.tl WK!TF(6,1CCC) OC 
j ro » o 
If ( !np|KAC4*Kai.F0.n JCO « 3C 
CALL L IMriT(4r,NCPtH,t!,«,n 
CALI L INF'ITl 40,NCR ,11, If ,F ,C | .. * 
fah, 1 lurnt m ,iPLnT,/,p,n,r> 
HX c '1 
i)m * o 
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INTCP C" 
INTCP 41 
INTCP 4? 
INTCP 43 
INTCP 44 
INTCP 44 
INTCP 46 
INTCP 47 
INT CP 4P. 
IN T CG 4fi 

— ... ..... , 

hi 

f 
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m 

3) 
C 
4 * 

c 
c 

4 4 

5 

(: C\ 

C 
c 

10 G 

?00 

r a » ^ ,m 
i:n b o.on 
oi b M 1)-/( i) c.r t n.' 
ni b 0(1)-/(1) r. f ( i ) 
si = r( u-/( i) £ oil) 
XXI i ) * oi 
yv( ! ) = M 
// ( 1 ) = SI 
inp i.or.si) NX ■»'? ' 
IFIfil.lT.Ol) NX b C 
iHKO.ro.o ton rn 4r 
IFINX.NF.l) ITT ST * 1 
1RNX.NF.1 ) Of *7(1) 
i r ( m X *" t ) 1C r i 7 (* 

WO IT[( S 11CCI Z I ! ), TPLOT11 ! *01 , 01 , 'SI « HA • U 1 ) 
ro rn 40 
wr, ITGR 4, 11 GO ! 7(1), TPLOT ( 1 ) ,01 , PI , SI, DA, /(1) 
ch rn 40 

W’M Tr ( 6, 1 ion ) /(] ) , T°(.OT (1 ) , 01, HI, SI, DA 

NS = L PLOT -1 ........ 

NR = N CP -1 

ro niiM b 2, K X ' 
CO 44 K = ?, NT P 
J = K -1 
IF ! T ( M ) ,GE .H( K ) ) GO rn Sf 
ri)NT IN HE 
J B MR 
ro St; K = ?, (PLOT 

1 * K -1 
I F( T ( M 1 . Gc .Z ( K ) 1 nr TP.60 
4ONT INDE 

I = NS 
07 = BIJ>*TtMl £, r(J) 
7 2 = D ( 1 ) - T ( ¡ I ) T. F (1 ) 
S’ * Fl J )*T(M) t G( J) 
XX ( 0 ) = 0 7" 
YX ( M) = R 2 
77 (M ) = S7 

NY * 4 
1((4 Í.GT.S?) NY * 7 
(HR Í.LT.0 2) NY * 1 
ÏGO = NX K NY ... 

GO T0( 100,200,3ro,4C0,S0C,6OO,70D,800,903) ,100 
T 2 = n . n n ; .. 
T 1 b TIM-1 1 
ra * da t ado(lxtti,t(mt ,0( jr,cu) voeu ,r in ,ai 
CALL WR (TFN(JGO£10, TIM) , TTM(M),02,92, ST,D A , T? ,D ( I ),KQ) 

CO TO 099 
T1 = T(M-1 ) 
to = -ic(j )-f( n )/(n(j)-D(in 
C'A = DA L ADD(( X , T ?, T ( Y) ,B ( J) #C ( J) ,D U I »T (1 ) ,A ) 
CAU V'1 ITm JGOmr,Tm ,TTf/(Ml ,0? ,H7,S7,DA,T? ,0 r 1 ),KQ) 
in (TEST.ED.0) nil TO sn. 
r;i xr] 98 8 
t2 = -m s )-nu) )/(D(i )-rij)) 
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INTCP 60 
(NT OR 61 

INTO» 67 
TNT 0° 67 

INT G» 64 
IN TOP 65 
IN TOP 6¾ 
IN TOP 67 
IN TOP 68 
INTO y 611 

INTO” T” 

IN TOO 71 
TNT O” 77 
INT rD 71 

INTOP 74 
jNTOn 75 

INTOP 74 
jNT 00 77 
INTO” 78 
INT 0” 79 

INTOP 80 
INTO” «1 

IN T OP P ? 
INTOP 8? 
INT OP 84 
INT OP 8 6 
INTO» 8 6 
IN T 0» 8 7 
IN T 0» .9 n 

INTO» 8° 
TNT 0» 90 
INTO» "1 
INTOP 9? 

IN T 0” 9 7 
INT OP 94 
INTO» 9 6 
INT OR 96 

INTO” 9 7 
INT OR 98’ 
INTOP 99 
INT 0» TOO 
INT OP 10 1 
INTO» 1»? 
INT OP 101 
INTO» 10 4 
IN t OP !n 5 
INTO» 1»6 

INTO» 1.97 
TNT OP 108 
INTO» 109 

"INTO»I!” 
INTO» m 

TNT OP. 11? 
INTO» 117 
INI OP 114 
TNT O» 114 
INTO»116 
TNT 0» 117 
INT Op 118 
INTO» I 1° 
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Tl ■ TIM-1 ) 
n* » DA & ACOÎI K» T h T? »|A U ) |F II I |P I Jl *G ( J) * S) 
CALI '/* ITFrt JCnf^n, TIM1 ,TTM(M) |Q? .t>2 |S? tHAtî? fOI î ItKQ) 
tF( ITFST.FO.n r,n TH A-iC 
1TTST « l 

* T ? 
m-' t-» * -icui-enn/iniJi-nnn 

CA * PA G ADDdX, T2, T1M1 ,R ( Jl tC t Jl tOin tF (11 .AI 
CALL 1 W ITFM( JCiOCICt T( M ) , TTM (Ml » (P P? .S? .HA ,T? ,n ( I l.KO " 
en TM A'î'l 

600 T 1 « TIM-n 
T? » -(C(J 1- F ( m/|R(Jl-0(l 1* 
CA « OA f. Ann(LX,Tt,T?,B(J) tCUl ,0(1) .Elt l.A) 
CALL WR ITEM 1 JOnfi ?0. T( Ml , T TM (Ml , Q2 ,R7 »0 A ,T2 ,0 î I ),KQ) 

• • ■ (Ft (TEST .CO.01 CD Tfl S50 " . 
en rn «î«îo 

600 Tl = T(M- 11 
t ? * n.no 
CALL WRlTFMUCnElC.TIMI ,TTM(MI ,02 ,112,52 ,OA,T2 ,0( î l.KO) 
eu TO nço 

AOO Tï * T(m-11 . 
T? » -( f ( I l-G( J 1 1/(01! l-F (JH 
CA * OA f, AOOILXfTl, T2 ,D(I) ,F(!),F(J) ,0(J),A) 
CALL WR ITFM(JfiOG ?C,T( M),TTM(M),Q2,R2,52,0 A,T2,0( I ),K0) 
! F ( lTf5T.ro.01 GO TO <550 
CU TCI 11G'S 

703 ' ‘ T 2 * -t CI J 1-F ( 11 »/( A t J1-01T 11 
Tl * T ( M- t 1 
CA = OA E AODd X,Tl,T2,n(Jl ,C(J) ,0(T) ,FUI,A) 
CALL WR 1 T(:M( JGU f. ?r, T( M , T TM (M) ,02 ,R ? ,52 ,D A ,T? ,0 ( 1 ),Ka) 
irtiTF5T.ro.n eu to 
IT FS T * l 
CT « Î2 ' ‘.. ... 

750 T? * -IF1 n-f.(Jl l/<0(!)-r (Jl) 
OA » OA E AD0(LX,1?,TtM) ,0(1) ,r tt) ,F( J) ,e (J) ,A) 
CALL WP 1 TfMl JGÍJ610» T t Ml , TTM (Ml , Q2 ,R 2 ,52 ,D A ,T2 ,0 ( ! ),KG) 
en TU oqq 

A Où T| » T(M-l) 
' T ? = - ( f ( 1 l~G( J I 1/(0 ( M-r ( J) I 

CA * OA G AOOILX, 12,T(M) ,0(1) ,F (11 ,F( J) ,G (J) ,A) 
CALL Up ITFf ( JGOGTO, T( M) , TTM («l ,Q?,R2,S2 ,OA,T? ,0( 1 l.KCI 
1F( (TEST.FO.0) GO TO «C 
CO TO n«;«} 

<)0w Tl » KO-il 
- T* m 0.00 ' -- *•' .. ... 

CA * OA G ADD! L X, Tl,TIM) ,0(1 1 ,E (il ,F( Jl ,fi (Jl ,A) 
CALL WfUTFfK JGOUC.TtM) ,TTMtM| ,Q2 ,R2,57 ,0A,T2 ,D( I ),KU) 

C(1 TO 905 
• 950 1TFST = 1' 

CR » T? 
^999 I'iXïMV/I ..... **"•. 

1111 CONTINUE 
C 
c 

Of.CUP(KOI * OA • .. . 
OCaiP(KOGKR) » on 
IPÍKO JPQ.ey WP ITC ( 6, T90r) OC," OA*,' 00 • - --- 

11 !( 

iiîe in ion(kackoi.ro,n en in ?ieo 
e ft »flO 

int e.n t ?ft 
INT r,R 171 
INT 0»12? 
INTO,P 1?7 
TNT GP 124 
INT GP 1?S 
ÎNTGM2IS 
INT GP 127 
INT GP 1 ' 
INT GP 179 
INT PP IV 
INT GP 1 Tl 
INT GP 177 
INT GP 177 
INT GP 174 
INT GP r*5 
INT GP 176 

'INT GP 177 
ÏNTGR17A 
INT GP 13" 
INT GP 140 
INT GP 141 
INT G® H? 
INTO0 147 
INT GP 144 
INT GP 145 
INT GP 146 
INT GP 147 
INT GP T4R 
INT GP 149 
INT GP 150 
IN T GP. 151 
TNT GP 157* 
INT GP 153 
INT GP 154 
INT GP 155 
INT GP 156 
INTCR 157 
INT GP 1 5A 
INT GP 159 
INT GR 160 
INT GP 161 
INTGR 167 
IN T GP 163 
INTGP 164 
INT GP 165 
INTGP! 66 
INTGP 167 
INTGP160 
INTGP169 
INTGP 170 
INT GP 171 
INTGP 17? 
INT CP 173 
INT GP 174 
INT GP 175 
INTGP176 
INTGP 177 
INTGP 17(1 
INTGP179 
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Rio « (R| U/SIGH I)**? 
rn r « ncp 

" CAU WTtRPÍ Ur.lMOItHm . 
RHI « (PHI/SICI IJ)**? 
su" « sum - (Rin r. Rnn*(um -hu-d i*. 
«LO * RHt 

2??2 conriMUF 
ñero«!Ki-1 * SU*1' 
HUF * h(l) -H(MCr>) ' *.* . 

WM irrt ft,iflrei pe, suM 
c 
/seo in nmtKAi.ro.ci co rn 4'Pop 

CAL L A VPl T ( XQ , n , XX , ¥ y , / ;, ? ,on 
'.oru [F [ N ff OI Y ,L T , ? ) f I TURN 

iri inp(KAr,**Kn),ro.n cail infcdfuc.i/.xo) . 
t r ( fj nFCOY .L T , ^ ) PFTUPN 
i r t inptKACí^icR) ,ro.n call avrltixo.i ,nr » 

Win» itif' 
iaito» ir i 
TNYf# ií; 
1MT r,l» ! Al 
IWTf.r» JfK 
INTr.o jug 
INT G'P 116 
IMTf.P 1ST 
lMíf,R !M¡ 
INT RR Ifto 
INTRPjon 
INT Rt* toi 
INT RR 10? 
INT r,o jo? 
IMTRf» 104 
INT CP 10 *t 
int c? m 

TlfTU<'N " IMT C*1 107 
C INT f,o 10(1 
louu ruuArtiHo éx ihalti uop i ex xhiimc ix ixmlcwer ccprio« ix shrv-oeintcp io« 

" i:aa, ix nwjoprp roRpm« "ix nuniTrcm valifix iihlfav£""cümi(m 'tmitgpíot 
I IX Ul^üTro tnPRtriR <;x W SLOPF ) INTRTPOl 

i ico F-CMM at i iu riA.t, A-r i a . ? > int cp ?n ? 
l?u:* FORM AT t IH IP éF 1 S, T, I SX,E IS, 71 INTWyni 
1000 fORMATt 1H0 ’A4, IX 1IHINTFCPAL » 1PFIS, T ,) XÍ THLEAVF CCKW100RAT INTCP704 

1 HS.7) IMT CP ?n«| 
IS 00 Prcv.ATtlHO nMINTrr.RAL OF ( 2A4,1 OH/SICMM **? ipr|5.7| .INT C0 704 

END INTRO ?P7 
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CJhDtBfS 

d r^rw siom s» i ? 11 sim 

5UWOUT W 

iMXnr: 
JNXRP 
JMX RP 
jNXRr 
JNXRf' 
JMKflf 

...JfJXRF 
JNxnrS is ruico fly IIBSFI TC CALCULATE THE fiBSEUMXnr 

P'-PL IC IT nr AL *'(• (A-H, fl-f r 
\mi it it Rr ai, *p i«?-; i 
IMPLICIT COMPLEX * !A ( Q ) 

surput IMF jMxnr st/R *;!♦ nn, c, im* /ni i 
TEMPI?) 

FIMCTIOKS fTP MAXIMUM Oft OF ft ( IX» A NO nr M-Í 

O'X» DCHPixi?ft»;n 
/ »COAUSIOX ) 

3 XX 1^1 0 .^np, c, 000) 
QXMu-ic.pnc.c.roc) 

IF ( I- i.«I, 110,11 .It 

11 II XI < l.nc. c.noi 
C rnpMt/La 9,?,; hano"ook of math flmcttons-u.s. dfpt. ccmmfrce 

occ* ocMPtxic» u.m» 
OXF« t »,30,0*001 * OX 

(PT »1 3, 141S«2f535«S7«lT , O'.OO' » 
OXW)»OFLOAT|NM> 
0CH1 « ox -I I ». 500,0.1)0) * OXMU £1.2900,^.00 1 I» CPI 
•JXMU '* (4,0^,0.00) # OXMU * QXWÍ 
IIP * (1.00,0.0C) 
OOMQXMU -n.OC,C.0Cl) / O'Xft 
QlS »OX » ** ? 
OPT ■ OP 

3 
4 
H 
4 
7 
P 
o 

I» 
It 
ï? 
IT 
14 
19 
14 
17 
1» 
1« 

c 

14 

12 
13 

.00 '12' T•?! ' 4CCC « '2 ' . . 
«X !*0fIOAT( i*u-m 
O'PT ■ »OPT * » OX MU - OX! • 0X1) * (OXMU -( CXI U?.CO,0.001 » 

I**? i / oxxi ; 07a 
OPOTW » OP £ OPT 

P TPM » fPAW SIOP T/QPMF W1 
in PTPM -r i n* hl n • - * ■ *'* -. 

CP NT 1*1 UC 
OP ■ OPMIH ' . . 

Ml «* 0X1 CI 4.00» 
Ct’MTIOUF 

C.03I 

17 

15 
16 

oxi « i ».DO, o.on ' t.. '* ' ■ 
f)OT « 00 

on 15 I »1» 4CCC» 1 • . 
oxx i»ofinATi i*c i- in 
O'OT » -00T * IOXMU -OX! * 0X1 1 * IOXMU -10X1 

l/OXK I /0/9 
00*1 FW « 00't 00T - * ' " ■ •*"" " ' * 

1*0 TOM « r PAP, SI 00 T /OOMEM ) 
in »otom - c i u,, it, n " 

emit iNur 
00 » QONEW ... ‘. 

OX I * OX! C 14,00,0.00» 
ciwfiMue ■ " * ¡i!ah.. -.— , *.. 

oans « cnsoftTi ip.oo.F.nc»/ 
1-00'jfM * COS IN IOC Uî 11 

QPÎ /ox » * (QPNFW * COCCS(UCHI) 

JMXPF 
JN^ftT 
jNXPr 
jNxsr 
J NX ftr 
JNXRF 
j NX n » 
JNX F*F 
jNxwr 
JNX RF 
JMXft'* *>0 
JNX OF 71 
JNX PF ?? 
JNXOC 23 
JNXFF 24 
J NX * F 29 
JNXWF 26 
JNXOF 77 
JNXFF >2P 
JNXPF 20 
JNXftf: 30 
JNXB» 31 
JNXOF 37 
JNXO« 33 
JNXOF 34 
JNXOP 35 
JNXPF 36 
JNXBF 37 
JNXOF 3F 
JNXOF 39 

. JNX OF 40 
JNX9F 41 
JNX SF 47 
JNXPF 43 

' ... JNX OF 44 
JNXFF 45 
JNX RF 46 
JNX OF 4T 

£12.00,0.00» »**2JNX PF 4fi 
JNX nr- 49 
JNX PF 50 
JNXPF 51 
JNX PF 57 
JNX OF 53 

•" JNX9F 54 
JNX OF 55 
JNX 5* 56 
JNXOF 57 
jîtyn* 59 
JNXOR 99 

1-694 



♦ 

* 

Ult np.IM( I'JAA'S , I 
/HP * TFMPU I 

in t *' TfMPm"".. " 
«PTU'*M 

c 
V tnNT I’JUf 

'•d 1 l»l*hn 
! AbIFLi'iAT( I ) *A.*.... 

/?'î«/p/?,DC 
/21-/ i/?.nc 
P-S J-T (/ ?('**/6/ 
ThCT*ATAMQi» (/?(,/?« ) 
MIPS. *1.0./ 
í¡U''"i «o .mo ---— - 

ANC- OFIOATINM» * THF T 
PNNA-R «»NM/A 
X 2NK *Cfl S( ANC )*P NNA 
X?MbS INI ANOl^NNA 
CIV-l.OC 

' W( 1) * 1.061 ' ' ..... .- 
Mtm * 1.061 

C 
CO 1 I» 1, 3 ?PM 
ir If'OOI E, 21)2,3,2 

3 P* ! 

2 »i»7 

4 K * 2* I 
AI "OFLOATI KJ* Tl (G T 

Otv--! Olv*p/Of| n„TU ) t*p /OF LOA tinned 
1K(M )»0Jv*œilA! I 

.sidh-oivoiiniati ----.-. 
Si J 4 P »SIIMPC Aß f M! 
SU'D »SU'' IEU (ID 
IF (A,3S(SR(?)-SF:ni-C14,S,1 

J NX OF 60 
JNXOf 61 
JNXOF 07 

JW 67 
JNX OF 04 

J NX 7 F 61 
J NX OF 66 
J NX ir 67 

' J NX R F 6R 
JMXRÍ- 6« 

7F 

J NX R F 71 
JNXAF 72 
JNX«r* 77 

“J NX 1F 74 

JNX»U! 71 
J NX If 76 
‘JNX OF 77 
J NX 4 F 71 
jNX ir 70 

JNXnr fl'A 
J NX Of 61 

JNX RF 17 

JNX RF «X 
JNXRF R6 

J NX R F RfS 
JNXRF 16 
JNXRF 17 

J NX RF .11 
JNXRF 10 
JNXRF Of 
J NX R f 01 

"JNXRF «7 
JNXRF OR 

JNXRF 04 
JNXRF' 0"1 

6 IF < ARSI S!(?)-SmH-C)7,5,5 
5 CONT INDf 

KRITFt A, 10C0) 

10.30 FORMAT < 52H SFRICS'NOT FON Ve ROGO IN 12333 ATTFVPTS FOR J NX BES.) 
7 / MW - X 7N K * S UNI - X 7N I * Sl’MI 

/N l'-X 2!NR* SUT IK.X7NI* SU1R 
Kf TURN1 

JNXRF 06 
JNXRF 07 

J NX RG 01 
JNXRF 00 
JNXRG13F 
J NX R F jo 1 
JNTRF13? 
J NX RFfftl 
JNXRF106 

1-655 
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a INF 1! 
t*m. fc it nr/u.*tMAHi,n-7t ' . 
SM'WIUIT IMF t. Um*- I TfW.NFMTR ViX,y ,A,!U 
niKPiSinM xinhj, yimoi, aimh). binti 

c 
c 
C Mvrr.' THF NFMTIHV POINTS <X»Yt, SURTOUT 1 NF UNFIT FINOS THE 
r rouAnnn of thf' l!nc passt mo thrwioii the points <k,y ) ano 
C I XI I l,Y( Il I IM THF MOpy Y»Mn*XW(I) FOR I * i . ? r. » .NfcNT RY-1. 
c THfSF cnprric HINTS CAM Tfirw BF USED BY THE CALL I NO PRUORAN 
C FOB MAKING A UNFA» FIT WHEN ÏHF INTI5« VA I RFCUHFO IS KNUmN 
t IM ACVAMCF, 
c 
('■ 

N * MfiNTBY - I 
,r> 77 J * 11 N 
AI J 1 * IYUttI-Y( JH/1X1 JU »-XUII 
BUI » YIJ I -AUM-XIJI 

T7 CONTINUE 
nu retiw-i . . 

pi) n 

l INF I ! 
ITNFI 7 
t INF I 3 
LIN FT A 
l IN F I A 
L IN F 1 A 
LIN F I 7 
l INF ! f>, 
LINF! <> 
L IMF ! jn 
LIN F I n 
I INF I 27 
UN FI n 
L !'"* T 14 
L IN F I IF 
LINF! 1/, 
•LINF I 17 
UN FI ]F 
L IMF I 1° 
LÎNFI 2« 
I IMF! 71 



CLNTtRP 

C 

C 
C 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

c 

L NT F*1 1 
I'IPL IF !T ’EM* F (A-H.O-Z) .. .. . ' .. 1.NTFP ? 

SUPP.nilT INE INTfpP« THMMZtTABPHn , TARSNO.UPBNOZiON^Nlü.F *KHC. ASOUNDM.NTFP 1 
INI?» 4 

DIMCNSIPN TOATM¿(n,TAÜRMnm fTAfîSNDm INTCp ç 
LMTfP 6 

SUPPnUTINF LNTEP.P nnFS A LCGAR! THMTC lATIPPCLATION TU UKTAIN INT FP 7 
PP FF STREAM PfMSnv AND A U NEAR INTERPOLAT! CN TO ObTAIN FREE L NT FP P. 
STREAM SOUND SPFFD FROM THF INPUT TARIFS WH^K I IS LESS THAN ÜRI.NTFP P 
FOUAi TO UPRNDZ AND G’’F A TF P THAN UND ND Z, LNTFP lr 

l NT FP 11 
TARIFS MUST PE INPUT U TH lORFST VA ÜJF OE ALTITUDE EIRST LNTFP 12 
T A BR EPI IS !N L P M /E T* * P TAB Í ND ! S IN ET/ SEC, T 15 AT M? IN FEET LNTFP 13 
IF / IS LF SS’ THAN IJPBNDZ AND GP F A TF R THAN 0NBN07 USE TABLES INPUT LNTFP 14 

INTEP 1S 
1FIZ-UPBND7 ) H'»4C( 30 

10 in/-DflBN'n7)3r,3C,4C 
4ü rn 4S i»i,'0 

j =* i 
! PI T DA TV 7 I 11-714',"4 6,46’ ...... . 

45 CONTINUE 
CALL EXIT 

46 EX*(7-TPATM7(J-1 ) )/(TBATMZIJl-TBATMZtJ-])1 
R wn*(TABP MOI J - 11*1TABPHDI J) /TABRHOlJ-ll1 **EX)/32.174 

1 ' P AT 10 ■ I TAB SNDCJ'")- TAB SND( J-l 11 /( TBATVZIJ) -TBATVJ (J-ll 1* 
A SU UM D - T AB SN 0 ( J- 11 £ I 7- TR A T M Z ( J-1 11 * R A TI 0 
P Kl ! S IN SLUG 7F T** 3 A SO UN0 T S IN FT/SFC 
Cn Tn e0 

3D CALI. An EflT ?( Z t A SOUND , RH01 
r,,;’" i> CTiJPN .* .*. .* 

EN F 

LNTFP 16 
3 NT FP 17 
LNTFP I« 
LNTFP 1D 

“ 1 NT FP PP" 
LNTFP 21 
LNTFP 2? 

• LNT FP 23 
LNTFP 24 
LNTFP 25 

-• -LNTFP"'26 
I NT FP 27 
LNTPP i?p 
LNTFP 2D 
INTFP 3A 
lNT PP 31 

.LNTFP 3? 
L NT FP 33 



C^WIP 
íHfiiciT «n't*n tA-ii,n-z) 

suiwnuTIftF H&5SI.0 

c 

€ 

c 
C 

R f: AL * fl I, MOA 

L‘ tMCNS ION nr.ruP < ACCnt .NPCCURt^^t *TW<4 »"'J .SOTT (A,A) 
ItOCHTt ht P) 

fOU IV At. t-NC F 
t ! (MC. UtUC12M.AMOA I • I OCC UA ( TA At » STO * • t CCT.UR (O? í 1 *TWST AC) t 
?( OCCUR ( CAt 1 » 2 ) « ( rCC IR t f)°2) f*íTA ) * t CCCUPt 115 I f C )* 
?(pCCUftt ?êAA)iTW( 1 » U lit Hf CU«(?6?6) tOOOT 11 » 1 ) ) * 
Atncxuit 2iAÇt, snnm.r) i 

rOUlVAlfNCr 
11 fjpcam i o u » J jHiiLP i * i Nocc ur t c? i » kkh am 

Cn’MMIN OCCUR .NOCCIX 

suwnuTiNC MASStn cpnirols the r'ALL|'« f ^* 
H AS St O CALLS IN t VIL TOP FACH MOV STAT1CN cnR WHICH HASS LUSS 
CALCULATIONS ARE RFQUtRFD. 

J*t STAG .. 
4*2 LAM 
J*1 TUM 
J » A SON 1C 

STAGNATION POINT CALCULATIONS. 
jB'l • 
R* 1 . 
ASSIGN 7 TO NfXT 
omn M!*oeom*n*c 
CO TO ICO 

2 TviSTAG*TM( Till ... 
OPO T I 1 « 11 *000 T ( t * 11 /C.. 
in; .IT.2TRIGO TO 3 ,, , 
IFIL AM r),A » GT • 1 » CO- 11 GO TO '4 

1 
2 

4 
5 
6 
? 
A 
<1 

f. 
c 
r. 

LAMINAR FLOW* SHARP CONF AT MAXIMUM DIAMETER . 

4*2 .... „ . ... 
® 

ASSIGN 200 TO NEXT 
CO TO !00 

LAMINAR FLOW. BLUNT CONE CALCULATIONS* 

4 J ■ 2 ... 
K*¡1 

20 K*KC 1 . ! 
!MK .ED .DIGO TO 2CC 
ASSIGN 20 TO NEXT 
CO TO IPO 

1 ICtL AMÜA »GT ,r.^O-1IGO * TO S'"1 .. '■ * f 

TUP n«4t TIT ELOW, CALCULATIONS AT MAX. OIAMPTEP PCI NT OF A 
St-APP CF Nt . 

MASSL 
MASSL 
MAS St 
MAS SI. 
«ASS! 
MASSL 
MASSL 
MASS! 
MASSL 
MASSE I« 
MASS! 11 
MASSL 12 
MASS!. 13 
MASSL 14 
MASSL 15 
MASSL 16 
’MASSL IT 
MASSL IP 
MASSL 1° 
MASSL 2^ 
«ASH 21 
MASSL 72 
MASSL 21 
MASSL 24 
MASS! 25 

'“MASSL 26 • 
MASSL 27 
MASSL »2S 
MASSL 20 
MASSL 10 
MASSL 11 
MASSL 12 
MASSL 31 
MASSL 74 
MASSL IS 
MASSL ’6 
MASSL IT 
MASSL 1« 
MASSL I® 
MASSL 4P 
MASSL 41 
MASSL 42 
MASSL 41 

" MASSL 44 
MASSL 45 
MASSL 46 
MASS!. 47 
MASSL 4P 
MASSL 4*> 
MASSL 60 
MASSL 51 
MASSL 52 
MASSL 51 
MASSL 54 
MASSL 4* 
MASSL 56 
MASS! 57 
MASSL 4P 
MASSL 4« 



o
 r

> 
* 

c 

c 
€ 
C 

C 

J* ^ 
K«fl 
ftSSTOi' Î00 TO NF XT ' ' " ' ' ..* ' .. 
Cn rn um 

TUII RUI. TNT now, RI l/J T CP NF CAt.CULATI CNS, 
SONIC POINT TUH HILF MT CALf, LIA Tl ONS* ... 

S J * 4 
K1 1. 
ASSIGN 6 TO NfKT 
GO TO irn 

T ANOFNT PP INT A NP CONICAL FPUSTUM POINTS TlIPWJICNT FLOW 
0 J * 1 

K »0 
T * K*KU ' ’ *. .• • • .... 

IFK .PO.PIGP TO 2rr 
ASSIGN TO TO TU X T 
CT in KO 

?00 c' ' IU' N 

..CALLING IN SURR D ITT NF 'f VU TOMUFOPP FASS LOSS 0 AT f. 
CALCULAT ION. 

irr JJHOLO-J 
K,K H T L 0 * K 
(Tau fcviu/n 
TWU ,K K¿? 

" snonj,k)*spo"-'*........ ... .. 

CO TP NFKT,I?,?CC.?C»f,3C) 
tND 

MASSL 60 
»*ASSt 61 
FASSL 6?. 
F ASSI 6T 
“ASSI. 64 
F ASSI. 66 
“ASSI 64 
MAS St 6? 
MAS Sl 6« 
MASS! 60 
“ASSL TA 
MASSI 71 
MAS St 7? 
MASSI, 71 
MASSI 74 
MASSI 75 
MASSI. 76 
'MAS SL 77 
M'ASSI. 7 R 
MASSI. 70 
“AS SI BO 
MASSI A! 
MAS SL B? 
MAS SL B7 
MASSI. B4 
MASSI «5 
“AS SL B 6 
MASSI. B7 
MASSI. •«« 
“ASSi, A4 
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. 
IMPLICIT HEAL** (A-H»0-n 

SUBROUTINE MA TMP IM, N,H,G, SI 
CHENS ION fil 401 * St 40) 
CHENS ION H! AO, AO) 
MATRIX MULTIPLICATION 

SUMOUTINE MA T MP MULTIPLIES TME VECTOR C ON TME LEFT BY TME 
MATRIX H TO PRODUCE A NE N VECTOR S, 

J«Î2 PD,, m I*l»M , 
TfiO SU) *0.0 

ro TOI Jo't.N 
TOI SI IJ*MU, I HGUICSU) 
704 RETURN 

END" 

MATM „ 1 
MATM 2 
M ATM 1 
MAT« 4 
MATM S 
MATM 6 
MATM ,, 7 
MATM H 
M ATM D 
MATM TO 
MATM n 
M ATM 1 ? 
MATM .,, H 
MATM 1A 
MAT« IS 
MATM 16 

M XTM 17 
MATM 1R 



if!'I-'M mm! i' Nlü'ii'üllflltltiÜ 

r*i AT^P Y 
iMPL ich «rfu*i"u-M,n»n.. 

ÎU'MdiUTINf: MATMPy(A,H,C» 
r|Mf:N'S ION M H .c m 

c 
t S UK» O UH “F MA T‘IPV MLL TI PII r S h TURC Fr ftV THRCÇ MAT H IX KV A 
C COtU'IN MATRIX HAVIMR THPFf C ÔMPON'* NTS» 

ro i 1=1, ï 
ai n=a.H>r 
m t j*i,ï 

l m n=M iitfli i.j i*r i j) 
RETURN 

MATMP 1 
WATMP ; 
;< AT M P T 
MAT MP 4 
MATMf» 5 
MATM'P A 
MATMP T 
M A T m P "fl 
M A T M p fl 
MA’rMP Ifl 
MATMP H 
M ATM!* ' 1? 
M A T M P Ifl 
M ATM p '1* 
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CHAKMW MAXMT 1 
WPiîCTT KFR * P(A-H,P-7)     MAXMI 2 
SUWÍOUTIMF NAXM ÍN ^TA^LF , ND I Mf N , X , X Kt N.X'-tAX' MAX^I 3 
i.í^TNSICN XÍNnnrM) MAXMT A 

M Alí '* I F 
SUAnnUt t N*" HAXM1N FIAIPS MF LA HOFFT AND SMLL^ST VALUES IN f'AXMI ft 

TNF AL R AY t WHICH f OU TA 1N S NTAHLC NU*! H F R F» THF SMALL CST VALJEMAXMI T 
IS ACFO IN LHC A T I UN XM1N ANO THF LAP. OF ST IN LCCAT I LN XMAX . MAXMÎ fl 

MAX«! H 
MftXM'i in 

IHN OIM EN, CE .N TAULE J fin TO 20 MAX MJ n 
UP J T FI ft,1C ) NU Iff N, NIABLE M AXM1 1? 
CALL FX IT MAXM1 B 

■"20 .XP W * K< 11 1 " " *.* ..... .. .. max MI 14 
XMAX - xm t'AXMI is 
!FI NTAB1 F»PO • 11 PFTUPN «AX* I 16 

C M ATM I 1? 

FO 7 T J * ?. WTABLF MAX MI IF 
1 mm.LT „KM IN ! XM I N « X( Jl MAKMI 10 
IflKU I.CT.KMAXI XNA X " * XUI ... ■ *. MAXM'T 20 

TT CONT mie wAX*n 71 
f -. MAXMT 77 
1111 RFTiUW A* AT «i ?î 
lf F [VP A AT t i IM t '1 ? HD ! MF tj f 1 ON IS II?, IX 11HTA0LE SUE IS I1V1H 4HEXITI MAXMT 74 

pj p M AX 'W t J?'S 
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CM i MAX 

c 
r. 

10 

li 
20 
21 

-... 22 

IMPLICIT REAL*0 (A-HtÜ-/| 
SUORÜUTINE M I,MAX UA, Bb, W , M IMAK, ACCUR.NRINC , XMl MAX, VMIMAK ! 
I W>=6 
UlMtMSIÜN 6(1001 
CCMMÜN /LNO/ ITcKM 

SUüMüliT IN6 MIMAX UTIL IZES A PIOCNACCI SEARCH TECHNIQUE TO 
FINO THE MAXIMUM UR MINIMUM UF A ONE VARIABLE UNIMOOAL 
FUNCTION WITHIN A OEFINEU RtGIUN (AA.BB). 

A*AA 
B*HB 
IF INMI MAXI 10,a,a 
JMIMAXa 

GU TU 20 
JMIMAX*2 - --—. 
IF (H-Al 21,22,23 
TEMP»A 
A»B 
H*TEMP 
Gü TU 23 
L»1 - ---— 

MIMAX l 
MIMAX i 
MIMAX 3 
MIMAX 4 
MIMmX ii 
MIMAX 6 

.MIMAX .7.. 
MIMAX B 
MIMAX V 
MI MAX 10 
MIMAX U 
MIMAX 12 

.MIMAX a3 
MIMAX 14 
MIMAX la 
MIMaX it» 
MIMAX i7 
MIMAX lb 

. MIMAX XV 
MIMAX ¿0 
MIMAX ¿X 
MIMAX A* 
MIMAX ¿J 
Ml MAX 24 

.MIMAX .23..- 

25 WRITE IIW,26I i .. .. ... 
2b FORMAT(17H0 EKKUR OF TYPE 111 

I TERM * 1 .... .. 
GU TO 170 

2Î Rsb-A _____ 
IF ImFUNC J 31.,30,35 

30 IF IACCURI 31,31,40 . 
31 L »2 

GO TO 25 ... ... 
35 NFUNL2*NFUNai 

« l*11.OUOLSUKT .-15.00011111.:000...... 
R2«( I.OGO-SOkT 18,000:1111.000 
«OACL«( H. **NFUNG.«'ll2#*NFUNC 1111 Al-Rl 1 -.. 
GU T’l 45 

40 aOAlC-K/ACCUK .... . 

.4:5 IF IR0A.GC-2,,0U0I 50,50,,51 _______ 
50 X MI MAX« ( AGO :1 /2,000 

iMI MAX« FM lM AX ( K,M| MAX ,NFI . . .  ._ 
GU TJ 170 

■M1 MAX Xu 
MIMAX ¿7 
Ml Ma* ,¿W 
Ml Max ,29 
MIMAX j>0 

.. MIMAX .31 . 
MIMAX 3:,2 
MIMAX 53 
MIMAX 3A 

... MIMAX 33 ... 
MIMAX 3.0 

— MIMAX 37 . 
MIMAX AO 
MIMaX J9 
MIMAX %0 
"MIMAX 41 
MIMAX 4.2 

_MIMAX A3 ... 
«UMAX 44 
MIMAX 43 
MIMAX 40 

i 

«1 IF (KCA103,000) Off00,11 
AO XL* AU H-A.11.1,000 . .. 

XR*AL2,000*I N'A 11),OOU 
T IL. * FM I : MAX III 1.11 'UF 1 
IFIITfcRM.NL.O) GO TO 140 
Y Rst MI MAX IXH , NF I .. . 

I F( ITtRM.Nt.O) G,U TO 150 
1 Fl VL-YR» 70,70,,71 

70 X Mil MAX* XR 
Y MI MAX* YH 

MIMAX 47 
MIMAX 44 

.. "MIMAX AI ...„. 
MIMAX 30 
MIMAX 3II 
MIMAX 8.2 
MIMAX ,33 
MIMAX 34 
MIMAX 53 . 
MIMAX :3in 
MIMAX 817 
Ml MAX bib 
Mil MAX 84 



GÜ TO 170 
n -XMIMAX*XI 

YMIMAX*VL 
— GU TU 170 

•'61- K »ï-.—-- 
eu» « i.ooo 

74 E(K)»r.«K~mEIK»2» - 
IF I Rl)ACC-t(K) J Ô0»ô0i75 

75' IF' U-40» 77176»76-..- 
76 L“3 

ÜU TU 25 . 
77 K*Ktl 

GU TU 74 . 
SO N«K 

Xl«A6tIN»2l*R/ECNl— 
XH*A6È(N“1I*R/E(N) 
YL*FMIrtAXIXl,UF » — 
IM I TERM.NE .01 GO TO 160 
YH«F,mMAXUrt,NF) .. 
I FlITEKH.ME.OI GU TO 150 

"" —J»l"-'- --- 

00 WJ*N-J 
NJ0NE*N-J-1 
NJTWü«N-J-2 . 
GU TO 1100,1011, JM1MAX 

100 IF IYR-YL» 130,110,110- 
101 IF (YS-YL1 110,110,130 
no IF 120,loO, 160 
120 li»XK 
.A«A ■ "" ■' • ' jjn - .. 

R» B-A 
__ , .. -nTl 

XL=A6E(NJTW0)*R/ECNJ) 
YK-YL -- 
YL»FMIMAXIXL,NF) 

-IFUTERM-NE.OI GU-T0-160 
125 J«J6l 
-GU TO- 90 —---- 

130 IF IJ-Nt31 140,150,150 
140' B»B 

" A »XL 
R*B-Ä 
XL*XKi— 

I 

XR*A£EÍNJQNE>*R/EINJI 
YL*Yft 
YK*FH1HAXIXR,NF) 
IFUTERM.NE.OI GU TO 150 
GU TU 125 

ISO XM1MAX*XR 
YMIMAX*YK 
GU TU 170 

160 XMIMAX»XL 

MI MAX 60 
MI MAX 61 - 
MI MAX 
Mi MAX tej 
MIMAX 64 
M1MAX te 5 
MIMAX 6o 

..MIMAX ü?... 
MIMAX 6Ö 
MIMAX ai 
MIMAX 70 
MIMAX 7i 
MIMAX 7¿ 

. MIMAX 73 
MIMAX 74 
MIMAX 75 
M I MAX 7 o 
MIMAX 77 
MIMAX 76 
MIMAX 79 
MIMAX 60 
MIMAX bl 
MIMAX 62 
MIMAX 63 
MIMAX B1» 
MIMAX 65.. 
MIMAX 66 
MIMAX 67 
MIMAX öfe 
MIMAX 69 
MIMAX 90 
MIMAX 91 
MIMAX 92 
MIMAX 93 
MIMAX 9* 
MIMAX 95 
MIMAX 9o 
MIMAX 97 
MIMAX 96 
UMAX 99 
MlMAXlOO 
MIMAXiOl 
MIMAX1Q2 

-MlMAXiOi 
MIMAX104 
MIMAX ,105 
MIMAXiOl» 
M1MAXIÛ7 
MI MAX 106 
M1MAX1Û9. 
MI MAX 110 

MIMAXU1 
MI MAX 112 
Ml MAXI13 
M1MAXU4 
MIMAX115 
MlMAXil6 
Mi MAX117 
MlMAXil6 
M1MAXU9 





CM I SC 
SUIIROUT INE MlSCfN.XuVAl) 
I Mt»UC1T RE Al*B ( A-M ,Q-I J---  . 
RE Al+tt LA1.LA2,LA1F,LAMDA1,LAM0A2.LAM01F 

ÜCCURr NUCCUR ----- 
/IGDHU ÍÜUU20», IGOHI 20> 
/ I XCOM/ ACUM4200h- .1CÍIMI200I- 
/CPCCUR/ PCCURtUTTO) 

ACÜÉU40I 
0 ]E( b I, NJCCUK( 30), OCCURII4000) ,KATI04 8) • X( 20) 

COMMON 
COMMON 

-COMMON 
COMMON 

• til MENS I ON 
DIMENSION 
DIMENSION GOI20) 
EUUIVALENCE (PCCUR4058811, ACOE I 

. fcOU l VALENCE IOCCURI 03984), ÛELRCS) -. .-.- . 
IUU1 VALENCE (UCCUR (1701,W1F),( OCCUR!150l,THETlF),(0CCURIlb9),RNlF) 

1( OCCURI147) fHll) ) ,( UCCURI 1511 ,LAMOlF I,(OCCURI I4t»l ,LA1F) 
EUU(VALENCE 

11UCCUKi1331,wl 
2( OCCUR113b),RBi 
3IOCCOR4139),W2 
4(UCC0K( lt£) ,Rl)2 
51 OCCUR!145) 

ËUJ1VALENCE 
ËtiOtVALENCE (0CCUK4 3921) • GDI 1H 

RISC 
M1SC 
M1SC 
RISC 
MISÓ 
RISC 
MISC 
Mise 
Mise 

1- 
2 
i 
4 
5 
b 

.1. 
8 
9 

) ,1 OCCUR! ii4).TMtTAU,(OCCOR413S) ,RN1 
).lOCCURl137),LAMDAl),(OCCURI138),LA1 
), l OCCUR (140), THETA2I, (UCCURI HU 
) » < ÜCCURl naît LAMD A2), (OCCUR! 144) 

¿TURN) 
( OCCUR!42),81 I 

,ÄN2 
,LA¿ 

), 
), 
) , 
) , 

AT PRESENT SUBROUTINE MISC CAN CALL SUBRUOTINE PULCAL TO 
CALCULATE THE FREE SPACE RADAR CROSS SECTIJM 3F A VEHICLE. 
HOWEVER, THE FIRST THREE ARGUMENTS OF POLCAL HAVE BEEN GENERAL 
UEO SO THAT ANV THREE ELEMENTS OF THE OCCUR ARRAV CAN BE USED 
IT CALCULATES THE ELEMENTS OF THE GO ARRAY DP GENERALI2E0 
UIfFERCNCCS BETWEEN UP TO TWENTY PAIRS OF ELEMENTS OF THE 
OCCUR ARRAY. MISC IS INTENDED, IN GENERAL, TO PERFORM ANY 
TASAS WHICH 00 MOT SEEM TO FIT READILY INTO ANY OF THE OTHER 
SUBROUTINES. 

IFUCOMI7 |*1CQN(8I*1CQM(91.NE.O) GO TO .30. 
ANS - 0.00 
JÉ .'TO 40 .- ----—...-. 

ID * IC0MI7I 
OVI * OCCURI 10)- 
id • icuMiai 
DV2 • OCCUR!10)- 
10 » IC0MI9) 
DV3 « OCCURI10)- 
CALL POLCAL(OVI,OV2,OV3,1C0M(4), ICON(5)«ICON!6),2,ACOE,AMS) 

■ OELRCS. « JtCUMUJ^XMStXCOHia)___ 

DO 111 0 « 1, 20 
IF!IGuHlJ).EQ.O«OR.1G0LIJI.EU.O) GO TO 112 
GUIJ) a OCCURIIGOHIJ)) -OCCURIIGOL(JI) ‘ 
CONTINUE .- --------- 
CUNTINOE 

MISC 10 
MISC U 
MISC 
MISC 13.. 

,MISC i 4 
Mise i 3 
Mise lo 
MISC 17 
MISC la 
MISC 19 
MISC ¿0 
MISC ¿1 
MISC 22 
MISC 23 
MISC ¿4 
.MISC -..-¿5 
MISC 2o 
MISC 27 

••MISC 2¾ 
.MISC 29 
Mise aO 
Mise ai 
MISC a2 
Mise 3a. 
Mise 34 
Mise 35 
Mise 3o 
MISC -37 
MISC 38 
MISC 39 
MISC 40 
MISC 41 
MISC 42 
MISC -43 
MISC 44 
MISC 43 
MISC 4o 
MISC .. 47 
Mise 48 
MISC . 49 
MISC 30 
MISC 51 
MISC 32 
MISC 33 
MISC 34 
MISC 55 
MISC 30 
Mise 37 
Mise 58 
Mise 59 
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U 

200 
C 

44 
C 

on h J »I, ö 
IFII.tiT.6i GO. TU.Il.- -.....-... -... 
|>IH n » 0.00 
K a n o t n « o.oo .-. 
TK * .1745i293Ü-l*THÊTAl 
K » RNi*ÜCOS(Tftl .-... 
H * HNl*<l.OO-DSINITRI J 
Vl*Pt*IM*H*tRNl-H/3.D0)4lUi»Hl*(RBi*tftôHRKR*ai/3.O0l 

RAT lût 7) » WI / VI 
I F{2TUKN.LE.0,001 GO TO 200 
Tk » a74S329iÜ-l*TMETA2 
H » Rh2*UÙ)SlTKJ 
H * KN2*tI.ÜO-DSINI TKiî 
V2»PI*tH4M*(RN2-M/i.00HtLA2’tHl*(«B2*t(W2tW6RtiU/|.00» 

KAT I U( 9 ) » W2 / VI 

60 

ü IF II ) » 
DIF-12) « 
L) IF I 3 ) * 
0 IF 14 ) * 
UIFI5J * 
U IF I 6 ) ■ 
Rftiiom 
R AT[ü I 2 ) 

1*2 F 
THÊTA2 -THtTIF 
RM2 -R¡NI F 
Rü2 -K.Ü1F 
LA.RU A 2 -LAMOif-. 
LA¿ -LAIF 
* «U/Nlf 

RN2/RNIF 
TMCT62/THE TIF 

Ii-îk.MIF.NE.O.'UOI RAI 10(31 « 
KAl 10(41 * KÖ2/K61 : 
I F( L AMülF .NÉ .fl. JO ) RA I lût Sl- 
RAT1ÚI6) » LA2/LA1F 
WRlTE(6,i000)URATI0t I »♦ I*i.<0 * IOIF Ui,l»! »61 

LAHJA2/LAH01F 

1)0 44 I ■ l t 
IFI l.GT.6) GU ^0.44 
OCCUR ( U3‘)00) '0 If (IJ — 
OCCUR( l(.3906) «AT I0( l» 

t 

RETURN 
C 
lOOO FORMAT UHO'HISC .' 

l RU2/HÖIF i'j.fttÂ/L.MiF 
2/V2'/lH 4X 0F15.3/IMO' 
3N2-RNIF RBi-RBlF 

E NO ï,* 1' 

«/WIF IH2/TMIF 
„ua/uiF... 

«a-MiF 
LMI-LN1F UI« 

RN2/RNI F 
ttl/VI 

TW-TMIF 
LA1F'/IH 6FI4 

c 

."1' 

r:i 

64 
66 

RISC 
NÍ6C 4L 
MIStC 62 
H I SC 6A 
MI6C 
NI SC 
RISC 66 
MISC. 67 
M1SC 66 
MISC 6V 
RISC 70 
MISC 11 
Mise T2 
Mise n 
MISC 74 
Mise 
Mise 
Mise 
Mise 76' 
Mise ?v 
Mise 60 
Mise «l 
Mise 62 
MISC »6 
Mise 64 
..Mise 

ÎS 
76 
77 

6 S 
Mise 6b 

6 7 
66 

Mise 
* Mise 

Mise «V 
Mise 9ü 

«.. Mise. 9i.. 
Mise 92 
Mise 93 
Mise 94 
Mise 9 s 
Mise 96 

.. M2 Ml SC ..9? 
«Mise 96 

.Il Mise 99 
Mise AIM 
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O! fît'MAM 
IMPLICIT RCAl*6U-H*U-Z) 
sunapuTiNí NfiUMAN i c » xi! *xi »Nix.yAíffit. 

.1MNI iXO'RtXOI iXíHiXlf .IT) 
DIMOISION ¡tlNR'l ZOiJi I, I flltiU .ÍOO .1 ) 

C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c" 
c 
c 
c 
c 
c 

NCUMA 
Mil UM A 

JíCUM/l. 
ME UM A 

JICUi'A 
hCUM/, 

.. „ _____NtUMA.. 
SUBROUTINE NEUMAN CALCULATES POR COMPLEX ARGUMENTS THE MEUMA 

NEUMANN FUNCT1 UNS «F INTEGRAL ORDER. 
"FOR aRGUW'ÑTS OF MA',NITUDC LESS THAN XL THE STANDARD power reuma 
SERIES IS USED ' TM CALCULATE THE Nil UM ANN FUNCTIONS ‘IF ORDER ZIRONLUMA  
AND ONE« NEUMAN CALLS IN NEUMMO AND NEUI'Nl Ta CALCULATE THE ME UM A 
POWER SERIES FOR THE /ERi'TH AHIJ FIRST ORDER FUNCTIONS» RE&PEC-.MEUDA 
TIVELV. FOR ARGUMENTS GREATER THAN XL AN ASYMPTOTIC SERIES ISNEUMA 
USIEB FOR ORDERS ZERO AND ONE. NEUMAN CALLS . I ft, MFUMPCLAW , -JILUMA,. 
HEUMQM TO PERFORM THE CALCULATIONS USED IM OBIAINlMü THE 2.Elíi)THMI;UMA 
ORDER FUNCTIONS AND DtWLT CALCULATES THk FIRST ORDFP FUNCTICHSI EUMA 
BY ASYMPTOTIC SERIES* A FORMULA IS THEN USED TO GENERATE EACHNEUMA 
INCRFASI HU UKDtR UNTIL THE NTH '"RDI R IS DEII.RMIHED, 

It) 

■F»6'SORTiXR»XR+Xl»XI ) 
IF IDI0*IOte 

^ZZMRI1 « IT I «O.ODO 
ZZNI11 » IT I«OiUßÜ 
ZZNWIZ » IT )«CiöDO 
ZZItl 12*IT)*0«ODö 

*GO TO 11. 
CONTINUE 

IF, (!>*XL).1 *1 »? 

;_ ,, ,„, NEUMANN, FUNÇJJJTN^ÇA^C^EAlJLilttJOfflJiARílíLJL 
1 CALL HCUKPCIXR »XI*C »PNRiPN11 

CALL NEUMOO!XR.XI.C.CNR.ONI ! 
T!€ T *AT AMOR I, XI ♦ XY ) 
P1 ?Hï«WOKT (2*01)0/3* 141592000) ,„„,, 
"xaP«XH-i*?B5J-lfiiiOG 
'$ I Í|¡t>«.US IH t mp ) _____ 
'CaÔPSDtttTXRPIi ’ 
E*r,Exp(xn . 
COSHH.IE+l.ODO/E)/2.000 
SIMHH* I E-l *or)0/E ) /2.000 
C O S1Í * C Ö 5 R P * C # SIIM 
__ 

^gaSgP.5MHM 

ÄiSÜSiSr 
— — ■— - -- 

w1 If! T " ' 
' ft THTD-ATANQ'RIJIriORt 

..Ti DSO'RT t"ii ' 
X # f »»W P #■ D C í “ S t TWT ' Í./ 2 * 0 D OI 

-xfti m»»»oíí;í;h :mw2Tí'ôôt 

t 
T tfi M K« «OMR*C f S lí-CJii'l! IK U SI * P HW » SIÎM-PNI « SI « I 

' Z.1! IN t -OM 1 «C £ï'SFt*Qi1 H #C J S f*!»» I ^ S' 1 “ 

NE UM A, 
MEUMA 
HH UM A 
HE UM A 
N CUMA, 
N EU.-, A 
REUMA 
REUMA 

HE UMA 
l'íEUMA 
REUMA 
NEU -IA 
NE UM A 
REUMA 

JÊÂt 
NE UM A 

.NE UM A 
REUMA 

JïEUMA, 
HE UMA 

jîmMi. 
HEUt'iA. 

„NEUMA, 
NE UM A 

JCIWA 
N EUH A 

JTE.U«i 
HE UM A 

JltUläA, 
UE UM A 

-NEUlIâ 
UE UM A 

JTÃJl'4/i 
reuMA 

jjeuaâ 
NEUitlA 
Mi 

ilEUM/t. 
ftrUMA 
ME UM A 

“neu; a’ 
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•: Tí Hi J ♦ ! T > ■ l> 12 U T « I Xí)K « 2.M I «U-x i! 1 ! I f! I) 
• ¿‘-l ( t2JiJj*(xa.i*jií¿jw<+xaii#z:ji.':¡ l . 

M •• I »¿/NH1.IT)1 ru/^Nli 11,11) »XII _2,0DO/B.U1S32OÜÛ» ’ 
CALL ÜI VMLTlXUi'vRtXDill .XOrUXOI »/./.NH I 2 , IT ) *Z/.fl 1 ( 2, IT) ) (»{'l' J r'l 2 

I.i-UT 
1 CALL Lai:- 

call ;.cu; 

Í.íjfi FUfCTI.'ÍI CALCULATIONS FUR”mL X 
NOtXH.X [ èX.’K * X(> I ,2 ¿ilíí 11 * I T ) iZZIMI < 1,1 T) .Q 
Ml I Xli, XI *X1 li »XI ] *tZNK 12 » I T ) »¿¿Ml (2*1 T) ,C) 

3 i;bX;í*«,?+XI*XI 
XN!‘ = Xa/h 
X I ; > » -XI / if " 

)1 r/>N+i 
M ¿ I»3 *MN 
XNA-r'CLfATI 1-21 
roi-i’ 
I ” : * I -1 

¿ i i, en rifr-2. do o »X N~r«"úzTíH ( ï , i t i »xE-z 2 >i ïïtett i~xinrr 
I IT I 

1 *1T )“2,i>do»xwi* (zzwiiiMi. 11) »xio+zzm 11M »i f T*xkd"Î 
1 1 i f 

Tic UM A 61 
WlmiHiwi,. ;*|if ^||,WMII.|. 

i'ICLMA 63 
HU sw./w.A 4. - 

NEUNA 65 
—MELu 1A..Û 6— 

MEUMA 67 
._J.sí.LjE'l..6ü™. 

NEUMA 6"; 
—iilELE-lA_7.0_ 

MEUMA 71 

NEu i TA 73 
_Íl£JulA-J.ít— 

NEUMn 73 
-J.:£UMA„76— 

NEUMA 77 
iU,‘j/L_7E„. 

MEUMA 79 
...—i-i-EUcl/'i—Eû— 
“¿Z.NKÍIM2» NEUN A öl 
---KEU¡:!A,„1í¿._ 

•22.NI ( I M2. ME UM A Ö3 
____Tl Eu:TA 64 
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'CN6UHP' NtUMK._i 

IMPLICIT REAL«» IA-H.O-ÍI NiJMP ¿ 
-SUBROUTINE" NEUHPOI AR» Al tCtPNRfPNI I---.-.-...NfcUNJ»- 3 
DIMENSION SRI 2) iS I( 21 ''»tOMP 4 
______________'. NEUMP S 

SUBROJT HE NEUMPO CALCULATES THE REAL AMO IMAGINARA COMPU- MtjMP b 
-NE NTS OP.THE- P—COMPONENT-OF--THÉ- 2 EROTH.ORDER NEUMANN FUNCTION.. NtbMP-7. 

NIP»U>. “ 
. ... .. NEU HP 9 
LTAPi»*6 MtUMP 10 
0>XK**2SX1**2........-.---:. MtUMP U 
Rrt*L.UO/D NEUMP i2 
Rl*“2•D0*XR*XI/0**2——....... NtJMP . 1,3 
Sftlll-l.OCO Nf=UH,> l<* 
SI(U»0,000 .....—.-.-. NEUMP IS 
SR.I 2)-1.U65 NEUMP 16 
PNR-O.OUO   — .—--*  ---.-. NEUMP.’ï 
PNI-O.ODO MtUMP tU 

_C_ . _______ _NtJMP 19 
00 1 1-1,32000 NtJMP tQ 

.. IF IMOOI1,21)3.2r»-----.- .-...—.-.- NfcUMP ¿1 
2 mm*1 NtJMP ¿I 

Ha2 ■ -. — _——............-  . . .- NEUMP ¿3 
GU TU 4 MtUMP ¿4 

...... 3-MM»2 ---------...- NEUMP ¿S 
M«l NtJMP 2o 

C . . .... ..... NEUMP 2 7 
4 PNR-PNRCSaiM) NEUMP 2¾ 

PNl-PNICSIl Ml ■ - -.. ■■ - NEUMP ¿9 
IMOABSISKI l)-SR{2))-C)5,5,6 NEUMP 30 

5■ TFI&ABSISIUI-Sim l-CIT.T,*-*......-. NEUMP .3i 
A XH"|)fLOAT 12*11 NtUMP 32 

XT*2.GO*X»-l.UO NEUMP aJ 
XMUL T--1.00/IXÖ-1.001*lXT-2 «DO)**2/Xfl*XT*XT/64. 00 NEUMP 34 
SRIMMI-XMUL T*(SRI Ml*RR»SIIM1*RII NÊJMP 33 

1 S UMM)*XMLL T*l SRI M| *R I LSI (M1*RR) NtUMP 36 
. WHITE t LTAP5.1000)....- __-...- .-.... NEUMP. 37 

1000 FORMAT I47H SERIES NUT CONVERGED IN 32000 ATTEMPTS FOR P01 NtUMP 3» 
I |i: Pl||!:: ... ... , . ..... i ... .".NEUMP 3 9 

7 CONTINUE ‘ NEUMP 40 
RfiXliKN .-.-..... . .NEUMP 41 
INI) NEUMP 42 
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CNF y MU) 

IMPLICIT REAL*8 I A"H(0-Z) 
SUBRUüiINfc NEUMUOIXk» X1»C »UNR »ONII. 
DIMENSION SR(2I,SII2) 

SUbRUUTINE NIJMUÜ CALCUL ATES THE REAL ANO IMA3INAÄY COMPO¬ 
NENTS OF THE g COMPONENT Jf THE ZEROTH ORDER NEUMANN FUNCTION 
NI P» Q)f 

LTAPS*6 
0«Xk**Z6X1**2 
Tnr*xr/o 
TNU-XI/O... 
RR»l« 00/0 
KI*-2.00*XR*XI/D**2" 
SRI 2 I»1.065 
UNR-O.UDO 
UNI-U.ODO 
SRIlIa-.l2500*TNH— 
SIUI—.U5DQ*TNI 

DU I l »1,32000 
IE I MOO (1,2))3,2,3 
MM»1 
M*2 ... 
GU TO 4 
MM«2 
M*l 

4 UNH»üNKCSRIM) 
• «Nl»dNICSI(MJ 

IHLAüSlSRI ll-SRI 2II-CI S, 5,6 
iFiüArtsisim-si<2n-ci7,7,fe .. 
Xb»OFLÛAT(2*11 
XT»2.00*XÜU.OO . .. 
XMUL Ts”i.03/XEJ*XT**2/(XB4l.OOI*IXT-2 «001**2/64. DO 
SM MM) ■ XMUL T*( SRIM) *RK-S! 11 ) *R 11... .. 

I S 11 MM I « XMUL T* I SRI M)*||LSI IM)*RRI 
MRlTt ILTAPS.LOOO) 

1000 FURMAT (47M SERIES NOT CONVERGED IN J2000 ATTEMPTS FUR UO) 

7 CüNÎIMUe 
-..RETURN-- 

ENO 

NEUMU 
NtUMU 
NtJHw 
NtUMg 
NtUMU 
NtUMy 
NLJMy 
NEUMU 
NtUMy 
NLJMy LO 
NLJMy 11 

NcJMy id 
..NLJMy Ai 
NtUMU A4 
NtUMU 1,5 
NtJMü io 
NtUMy i7 
MtJMw A8 

. NtUMU A9 
NtUMy 2l) 
NtUMy 2A 
NtUMy *2 
MLJHy £i 
NtUMy ¿4 

.NtUMJ £9 

NtUMy £t> 

NtUMy £ 1 

NtUMy 2¾ 
NtUMy ¿9 
NtUMy JU 
NtUMy 14 
NtUMy w 
NtUMy AJ 
NtUMy j»4 
NtUMy i'5 
NtUMO ift 
NtUMy J»1 
NtUMy iH 
NtUMU M 

NtUMy 40 
NtUMU 41 
NtUMU 42 
NtUMU 43 
NtUMU 44 
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CKfl'TMi' 
IMPLICIT H£AL*B (A-HtiJ-Z) 

f.UUiW'UTINE NEUMNCamZl fXkal »ZNHiZa.I» 
K) 
DI MENS I i!>N SltlZI.Sn?) 

..ÍIEUMO I 
NEUi'O Z 

_ft£U!;;iL—L 

SUOnOUTINE KEUP.MO CALCULATES TIC. «DU, 
NE NTS PF THE OTm .)11 DEN NEUMANN FUICTICN 
SOU'P'S. .. 

and i maguían y 
from the standard 

lTAPE*6 
O A T A P ! / 3.1A1 5 « i> S 3 & « T 9 3 / 

R»r>SONT(ZIi*«2*I!t#*2 )/2.()0 .., 
RLt^OlPGlR) 
TIlET-ATANQIM/.i: »ZJU ......... . 
EAR“ I »57? 21 & ù M Ü t * !< L l U « X R - T H E. T * XI 
£«(»(, 57 T21Ü(.AOCH’+Rl<. ) *'X I + THE T *XR 
FACT » 1 * 90 
T«l.pO ... . 
SRI 1. ) *1 ,D66 

. SI,I U*'SR11 )........ 

MEUI-,0 4 
___liGUKC.3_ 

NEUMO 6 
Cür’PWr... . MEUiia..7.. 

P0WERNEUMO tl 
_ 

riEUMO 10 
..¡1EUMQ._1I__ 

NEUNO 12 
..... NEU-10 .13. 

MG. UNO 14 
.NiQJMÛ.I,S.._. 

MLUKO 1,6 
..MEUMO 17.. 

; i: uto io 
-NEUIO.-lî» - 
ACUNO 23 

;] 

O .. 

m) i i-1133000 
JF (14(10(1121)2.3..2 
M® I. 
HJ,. TO 4 

.'"sw.'-.'¡rí*íVooV«*M*T 
Kit »ï .*___ 
XM*MX.'*THfT*2.00 
te:-v»»:í«*x»; ...... 
$K ( Í4 ) » S L‘l‘ *' IT ¡[ M P / F AC T ) « *2 # DC DS ( X M) 

¿s II li"! í, • S( '1 ■* ( T r, I-' p / F AQ, ¡ Î J;2 *DSJ íiUHl 
2:a«W.iUÚK|MI 
I;N1 «ZHI + SIIH) 
IFI DAGS ( SIU 2 )-SIU i) )-C i S #6.6 

(1)1-07.6.6 
XX1«PfLflAT(1*1) 
FA:CT*F/.CT*!'XXJ 

¡¡til*! ♦ I »0. VXX l. 

7 .2((R*2I'IR*2.0C/PI 
ZW »2MI*?*IW/PI 
HE TURN 

„ fWt__ 

Q 

O' 

üü 

REUNO 22 
.ME UTO 23 ... 

REUNO 24 
....,.,,..11 EURO 25... 

MlUMO 26 
.ICUiCl.2.7 __ 

NLUMO 26 
__[CUITO.29:_ 

íC'JNO 30 
__ „..NEUM0,31,™ 

NEUMO 32 
_ICUMJJi- 

fCUMG 34 
JCUHO 36 
NEUt-.O 36 
J;CUM0_3?_ 

Ö 

NEUMO 3Ü 
MJÆiÎUl- 
HEUTMÜ 4 0 
NEUIT0,.41,_ 
NE UNO 4 2. 

JEU-IO.43_, 
MEUHO 44 

JtEWilLAJL» 

It 
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"I . 
IMPLICIT K£AL*M5 <A-H«EWJ 

,5 na RIHJ T mj* EUMlil tU¿i *, « i ¿I iíli 2Mj-- 
ICI 

DIMCMSIÍIN .. . .........._J, 

MEUMl 2 
.weuAu.a- 
MEUM1 4 

_ME;Uiál—-5- 
MüUMl 6 

sunRfluTiNE fiíunra, calcmi^ates.T'MiL«i;Ai„.toCU^^UilLXaiae.te._Mm-u—x, 
MENT5 0F THE 1ST 0RÖER NEUMAHM FUNCTIlíM FRÜH THE STANDARD PiJUElíMíUMl ti 
SERIES. _ _ ________IIE.UKJ—!L 

DATA P!/3.1455^265351)-5793/ ... 
R*nSí»T ( ZH*«"2 + Z I «2 I /2.00 
niOoOLCGlR) . ' „ ______ 
THE T *AT AMOR 111 .ZHI 
Z MR »2 .OOP* (.57721 SòéPDO+IÍltt I *XR-2. OI),:*THET» X L 

‘ ZMI «2.OOP*i".57721566ODU+MÛÏ*X I +2. OliO*THuT#XR 

-x,v. »zn/'T 
XIui»ZÎ/(-l*) . , 
/.U«ZMR-XKÎ]*MÎ.DO 
.tNI «ZM1-Xl,i*2.0C _ _ __ 
>«Xf?*2,DC. 
Fi-,CT«1 .-V' 

'V-*,! 1 I«1.065 ' 
Si 111 «SFt 11 ) 
$lR$»1.PÍ>ú " 

”*ox':r.ríTiífcK' 
if 1::201:.2)12.3.2 

3 ■■:»1 
Cr» TC 4 

2 ::«2 
Pi*OFU»ATU) __ 

“ ‘ a- i-i.y:)»*«/?Âcf7pr»SEiÊ5 
X-,*0«LSAT(2»l-n 
xi.«xr;*TMi:T 
s-: «si- )*rt* *xíc*oc2s i xn i /fact 
ZI ( : ■ 1 » S U ! ■ ® ; ( * » X K *1> $ I I'll X N ) / F A C f 
z:;:!«;j:P+5ru»-:j 

""2U«;;i',ii+si imí 
1F (it>Ai)SI£lM21-S«M ) )”C)5.6.6 
IF T0AD5ISI 12)-511111-07.6.6 

6 FACT»FACT*W1 
1 5 E it 5 « SE S S +1. D J / P1 +1.1) 0 /(P 1 +1.00 ) 

"'7' ZÜt»ZK'R/>l 
2H!«2M;1/P^ _ 
Rc TURM: 
EMO 

HE UK 1 10 
II- 

HEUK1 1,2 
__HiUUl-JU,. 

MlilMl 14 
__J1¿Uü1-I5- 

flEUMl 16 
_ÜCyirilJl?- 

I,EU:-11 18 
.-liEUtl.19. 

N£W1 20 
_ü,£„U-íJ 

ME UM 22 
iie.uaua^ 
M£UM1 24 
J«,Wa 1.,12:¾. 
HEUiM 26 

NE UM l 
IIEUI'ÍL», 
HEtiKl 30 
neu;u_1L 
MEUM1 32 
MUliO,JL 
N£U,‘U 34 
ii£u;n_3.5- 
MUM1 36 
WEUfeLLJX 
NE'UMl 311 
fniUílUíi 
NEUM1 40 
IIEttiXJkl, 
«EUII'M 42 
W£'UI41..«: 
MEWl '*4 
MifclUtS. 
NEiUMl 46 
NEWL-âX. 
WEtfU 48 
JitUML 4f„ 
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CWMfit ----- 

iwruciî real*8 
SUHROUriMi NüStbl 

c 

*,IAl*ii l AM)*.. 

I *-«*'i)-i; I 

--o 1«M)ON MOM*,«»,OCOIH<40001 ,K0CCU«IMI- 

lOUIWiEWCi 
I.( ICCOMI0081 »COST 
21 ULClMl 0401 «RitOOT.. 
HOC ami 0101.M*K 

.*U«tUiR.| 2:)71 ,*01* .. 

> , ( OCCUR!0)21.LAMO A >,(QCCUR(0S9>.RNOOT 
I « ( OCCUR(064),SINT l, 
1,( OCCUR (0911,,2 1 « IOCC JK( 0921 ,2H 

■i ,uiccw»i 22401,. sou man . _ 

CONAON OCCOH.NOCCUH 

— *   SUBHOJTINi-NUSEBl-OBTAINS DERIVATIVES OF NOSE RADIUS 4NO 
®*01 US WITH TINE IN OMER TU CALCULATE $)AI»f CHANCE FOR 
CONSTANT CUNÉ MALE ANCLE IN CONTINU UN FlOH, IN RAREFIED FUN, 
THE DERIVATIVES ARE SET EQUAL TO ZERO. 

KNOUT IS CALCULATED FRÜH STAC. HJINT RECESSION RATE. 
-4.1 F|IRAI*CT.lUEifiO ID 2,,.,.... 

RiNOO I » SO'O T ( 1,11 *S IN f / U .0 0- SIN TI 

ttLUNTNtSS RATIO LESS THAN DA » 1,0,0-1 IS TREATED AS A SHARP 
CUNE AND SHARP CUNE SIUERALL RECESSION RATES ARE USED* 
tiiUNlNBS RATIO «EATER THAN l.OD-l USES HUNT CUNE SIOEMAU 

IfljËH '«CISSION RATES. . 
I FI LA MD A * 6 T, 1,0 U- 31 ¢0. TO 1 

SHARP CON il S 1,01 WALL, RECESSION RATE FACTORS. 
TURltUt LNT 

IFI2.LT.2TKÍTEM*C.1TOfrCC*SUUT(3,U) 
LAMINAR 

t F(2.CE.2 TRIIEM*0.TOTICO*SOOTI2.81 
CO TO 4 

BLUNT CONE SIDEWALL RECESSION RATE FACTORS 
TURBULENT 

) IFI2.LT.2TRirEM«SOOT<3,71 -__ 
LAMINAR 

I Fl 2.DE .2 iRHEM.SDOrU.m- 

RAIE OF CHANCE „OF -THE „„ft, A SE 
RRDOT—TEM/CÜST 

■ iEfUlRN------ 
C 
C DEM WAT IVÉS MC 

iRTfattr»0',oo 
«iioima.üio 
RFTurn 
Il 113' ,, » .. .. 

IN NON-CON 11 NUUN FLOW 

Nusai 
NuSEb 

. . NUStit 
NUSttt 
MUS ttt 
MuSbE 

- .-.- MUSEÖ 
NuStd 
NUScE 
Nuicb 10 
NUStu U 
MUS cil 12 

- .MuS ttt í J 

MUSttt 14 
MüScö 1 î> 
Muso* 1 o 
NUSCtt 17 
Müi ttt 1» 

lASEMusEtt i9 
NUSctt kü 
MUSttt 21 
ÑUS ti* 2 2 

NUSEtt 2* 

ÑUSttt 24 
NuSttt ES 
MUS,ttt ¿b 
NUSta 27 
NuStitt th 
NuScO 29 
NUSttt 3D 
MUSttt 31 

NuStu 32 
NuStB 33 
MUS ttt 34 
NUSttt 33 
Musttt ib 
lUStd Al 
NUSttt 3b 
VUSLtt 3» 
NUSttt 40 
NUSttt 41 
MUSEtt 42 

.NUSttt 43, 
NUSttt 44 
NUSEtt 4:3 
NUSttt 4b 
MUSEtt 47 
NUSEtt 4tt 
NUSttt .4«,. 
MUSttt SO 
NUSttt Si 
NUSEtt S2 
MUSEtt SI 
NuSttt S4 
NuSEtt SS ., 
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$ 

CIJIT 

C 

C 
C 

SUUWOUfine pit 

SUttRCJTIfXE PIT IS A DUMMV SUBROUTINE INCLU36D SO THAT CALLS 
TO THE AEROSPACE.PLOTTER CAN BE SIMULATED. . 

RETURN 
END 

PIT 
PLT 
PL! 
PLT 
PLT 
PIT 
PLÏ 
PLT 

1 
2 
i 
+ 
* _ 

6 

/_ 

S 

» 

I -675 

IIIHMWHI|!1«|M!II||I»INh|*II«|«II*I 
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-CPOLCAL---—----- 
SUBRiHIT IINÉ PCll.. f. AL U, V, I, N A* . N A y. N Al, H IS AC UE. AN S » 

.—illicit.«eal**-ia-h, o-ii -.. - 
DIMENSION ACOEI140) 

- mw ■ i 
PULGA ¡t 
PULGA 3 
POLCA A 

■ PULGA S 
PULGA í» 

• - SUBHOUIINE PULCAL EVALUATES THE POlVNOMIAL PÊFINE3 BV THE-PULuA 7- 
TKIPLc SUMMA fl iN I l frtUM L TO NA», J FRÜH l TO NAY, A FROM i PU 0 
TONAI > OF THE EXPRESSION - ( A< NAX*NAY*< X-IKNAX*« J-l IU! PULGA Y 
*X**U-it *Y**I4-U *I**(A'*U I. PULGA 10 

PULGA H 
Pulí-A Li 

--M*0 -.---- 
ANS* 0«QDQ 

• IP»ITP-ll 10,10,10 - 
10 NAIU-NAI 

-GO TU 30 .- -- - 
20 NAZU*l 

-30 00 1J0 K*1,NA2ü-— 
DU UO 4*1,NAY 
DO HO I*i, NA» - - 
M*MU 
IFII-U 40,40,00- 

40 A-I.OUQ 
-Gil TO 40 -.... 

SO A«X**t l**l I 
60 IFI4-1» 70,TO,NO 
70 B*l.ODQ 

GO TO 90 . 
BO B*Y*4(J*«U 

-90 IF(R-1» 100,100,110- 
100 C-1.000 

- SU Id 120 ■ • - 
UO C*2**I A-l I 

120 ANS-ANS & ACOE(Ml * 

130 CONTINUE 

RETURN 
- END - 

A * 8 • C 

PulCA n- 
PULCA 14 
pulga is 
PuLi.4 Lti 
PULCA 17 
PULCA lU 
PULCA 19- 

, PuLCA 20 
’ PULGA 21 

POLLA 2(£ 
PULGA 2-1 
PULGA 24 
pulga 2^ — 

: pulga 2A 
PULGA 2? 
PmlgA 2» 
PULGA 29 
PULGA 30 

.... Pulga ji — 
PULGA 3¿ 
PULCA 33 
pulga 34 
PULGA 33 
PULGA 3o 

....PULGA ...37- 
PULGA m 
PULCA 39 
PULCA 40 
PULGA 41 
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cpun 
IM PL IC IT 

GULP OUT IMG 
RFAL« P 
PRtLIMLP) 

R t; Al * ;J t AMDA.LA tMUINF «MING * MF *M .MK, RY » PZ 
R G Al *fi MIMF?,MtNF'?,MlF »MUW 

CIMCMSION A{ 51A) , T XCf.D ( *>f I ,7AIW(M) ,TW(A ,8) , TH RAT (3 I * 
1 OCCUR ( A CGC) fWCClim j) iTHUP LZ ( ?5 ) ,Turin (38) , ThuELI ( ¿5) 

G IMGNS IHN TAHKHOI PC) . TAHSM1)(5CI , ITA TMZ (50 ! ' 

), (OCCCP (CCP) .COST I , ( CCCUR ( 309 ) .CODRAGI , 
».IGCCIP (Cil) .COSIAN) . < CCCLIR (J I ? ) » CWAlP ), 

” “ ) 
I 

) , (UCCUt ( Cl 7) ,CPF 
», met ip n'.ni ,0 

fUU IVAL PNC F 
K OCCUR(HO 1),AR GF 
Í ( OCCUR ( L 10 ), CAPt. 
3(OCCUR(. 13I.CMALP 
A( i.'CC U1"’ ( C 2u ), CMU 

-UU IVAL DICE 
].( UCCl Rt ï, "RI, GA,3 MA 
?I 0CCUK( ),LARDA 
31 OCX UM mS ),'1 IMF 
m occum caz ),di 
‘•tarCURI1 A*! ),PF 
M OCvURU S?),PN 

'"JU IV Al EMC F 
K OCCUM ï'85 ), R HO INF ), (OCCUR ( CSA) ,«HUI NU 
‘HTCUM CM ),Rinr I, (OCCUR ('>?) ,REYL ! 
?(OCCUR| 166), SOC U ST ), ICCCLR (C67) ,S1MT3 ) 
A( OCCUR ( ü 70)» TAO T 

, (,OCCUR (OI P ) ,CPw 
, ( CC CU R (077 ) ,C, 

), 
) 

), ( rcc Ufî ( MU ,H ÏR TT 
It (OCCUR (07) ,LA 
»,(CGC LP(CAC) ,yp 
) * ( OCC LR ( i.Af ) ,PIMP’S) 
), (CCr.LRf O«) ,PIMF ) 
I, (OCC.LRfC'SBI ,R>) ) 

, ( CCCIJP (OBI î ,HS 
,( OCCURmA),FU INF 
, ( OCCUR (''TT) , Y 
, ( OCCUR 04 7 ) , PS 
, ( CCtUMOl ) 
, (OCCUR (C'A 4 I 

) , 
), 
), 
) , 
), 

, R h S 1N T ) 

e(UCCUR( 'J7s> I, TË 
EMU IV Al, FUC F 

iturctmio«: i,V 
2( OCCUR ( i: HN ), U, 
?( mOCup ( rcu ), X M A N 

), (OCCUR (C7M 
), tuce UUCfC) 

, TI NF 
, I! MÇR 

,( OCCUR(MS?),R ), 
,(reCUR("64),S(NT ), 
,( OCCUR(069),I H t T A L), 
,(CCCUR(ü’6),ÏHfcTA ), 

),( OCCUR(0H4),W I, 
I , ( CCCUR IM0« ) t Kl!) A RS T I, 
) ,t CCruROD?) ,?TR I, 
) , ( tmjR(P6> ,XRAH1 I , 
), (ceam cnn,Tu » 

),(nccup(3ûf) ,70*1 
),<rCCLR( pop) ,IC1 
), t nee LR ( 7 il I ,PY 
),( f'CCUM714) ,AF 

) ,( OCCUR (206» ,101-F 
1 , (OCCUR < ?’•<>),1UFF 
) , ( CCCUR(71 7I»«! 

,(CCCUR(715) 

), 
I, 

), 
) .( CCniR(719) .CTHZLU, 

, S TH /0 T) , ( OCCUR I ’I R ) , S PS Z CT I, 
»■Ml Z ) , ( CCCUR ( 7751 * MW OÍR) 

), Il COUR ( CP3) ,VG 
),(rcclr(ccp),xcpo 
I, (CCCUR ( mil ,7 

M OCCUR( 1-64 ), ant AM ), ( nCC LR ( r<î7) ,I)FL h 
ÎIUCCU.M 19f l.C-'ÜIN ),(OCtUR(lPP| ,S 

t MO IV Al. CMC C 
lUICCUF ( 704 ), M T H 
î<OCCUR( 2**;î)»TW; 
7( iTCCUR ( ? 1< ),MK 
4( UCLURt 213), TH IMF 
MtLUiM ?U I.CPSZCTÍMUCCUMM?) 
6 (OLC UM 216), DLL Y I, ( OCC LP. ( 770 

euuivALCMcr 
1 t OCCUR ( ?7 F I » HFL W’ I ,(rCCLM?27) .UCLRA ) , (PCCUM 7’P > ,wT CT AL I, 
21 OCCUR I 247 ), TR 2 TR » , (OCC UM’44) ,'lrYI VF) ,( CCOJIM 74S ) , PT uT AL), 
:• < r r c u m ? 4 71, ui"* N ü z >, ( r c c um 2 4 n .ontnm) 

ïMUIVALFMCF 
1 ( nrcop (* 3;.i), Aim, free LP (0844) , Txcrm ü>), 
7! orc*ji<( 3094), IAI)/m ) ,(nrrup(2444) ,TM(1 #11 ) , 
M 'P.UM 7MM, THlHCini , ( UC C L° ( TSR’. ) ,THOF L7<l >) , 
M'iti.UM ?6lf >, TMMLTI l)),(nffUR0643) , Tl) MAT (1)1 ' *.. 

eOU IV H FM0 6 
Kcn.URI ’??n, TDA TM7 ( 1 ) ), ( UC C LR (3771) , T4HRIIC(U), 
•U CC'JH ( 3E21I, TAUSNDI ) ) ) 
rr:u (VAL GMCf 

MO rc.iM -4),MAXlAr>), (r.üCCljP K’) *LUP T ) , ( 'NO'CCUR 100 ), ! AT HiS ), 
*U,I CUJIM MT), IKC*1>) ), (NUM UF 0 4) ,NPR( NT) , ( NCCCUP (77 ) iNTIIRSI), 
'ïtN<'CCU*l 7? ), ITMRSn 
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PR Fl I 
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PR FL I 
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P P Fl I 
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PR Fl I 
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PR FL f 
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COKMflN' llCCUPfNnCCIJP.   PPPLI 60 
PPFL I 61 

__ PP P!. I 6P 
... .... ....... "p»a i 

SUßPOUTlNF ppm IM OOPS PRELIMINARY C ALCULATl CNS 01' GfcOH£T«IC, PPFl ! 66 
PP EL I 65 
PR FL I 66 
PR r*L I 6T 
PPFL T 6fl 
PR TL I ~6° 
PP TL 1 70 
PP.a I 71 
PP PL I 7? 
PP PL I 7 ^ 
«PPL I 76 
PPFL I ' 7<"' 

PRFL I 76 
PPFL I 7Y 
PRFl 1 7R 
ppfL1 TO 
PPFL 1 RO 
P° FL I 01 
PR EL I P2 
Pc EL ! 37 
PREL T 36 
PR El I 85 
PRFL I 86 
PR Et I 37' 
PPFL f 33 
PRFL ! «*9 

FLOW FIELD, ANO IHR t ST! NO PARAMETERS, 

GEOMETRIC PAPAMFIFRS _ _ 
'* C API. » SHARP CuNt SLANT LENGTH, LAK1A-3LUNTNESS PATIO, LLSLAM* 

COSINE OF THE TA*L AMOA , LA - A X! A L LENGTH EH CM STAGNATION PU NT, 
A R F F « AP T A IIP THE BASF, o*PASF DIAPLTEk, S=SHRF ACF D1SI ANCh 
FROM THE NOSE OF BLINT COME _ ■ 

TfcMT FM*3 ï. ?0C* ?. ?70- E 
CAPL »R ERRES IN T 
LAMOA»PN/PU 
Cd SLAM »COSTAL AMOA 
t A*CAPL*ICOST-LAM[)A*l 1,00-SINTn 
Ali f F »P HP.06P3 
C*?.M6PR 

*-S"MN C ,5(K*P I- ÍHFYÀ » 6RB*RC SI NT-RN/ 'TANT* 

CALCULATIONS FOR ACPO..COEFF. CN ALPHA,CMQ,CM ALPHA 
XCCD AND XCPO ARF THE* DISTANCES OF CENTFR CF GRAVITY AND 

CENTER OF PRESSURE FROM "THF NOSE NON-OI »-F NS I CNALUFU 8Y T ht 
BASF 01AMFTER. 

* CM AL P » l . S?* SWTST* ( 1 ,D •> C. 60V*C C SLA P»*P I 
LL«- 1 
XCG*C*TA'BLF( Z, TAB7, TXCGÖ ,MAXTAR ,LLI 
CM ALP— I 2, Oh* ( !, DC-COSLAM** 3) -3. OO* SJCOST *CrSLAw* ( 1.00 -CUSL AM**2) I PP EL I 9h 
l/t 3.00* T ANT ) .. PPFL I 91 

CMALP»CMALP-(RN-XCC)*S0C()ST<*(l,D1-O.5*CflSLAP*C0SLA3l/RK _PPEL 19? 
C'-'n P»CMAL Pf.LA‘'DA* SI NT* SOC 0 ST* ( l. 09-C OSLA P*C CS L AM) PPFL I T3 
CM AL P *0 .S6*CMAl P _ PPR-Î 36 

" IFICMALP.GT.C.ùDEILP-t . PRa ! 95 
IF< CMALP «CT .C .CDr IViR I TC 16,1060) PRFL I 06 

.Form at I ihu icx,2lhcmalp crfatfr than oi 
iriLP.EU.t IRE TURN _ _ 

X CP 0 C O Al. P /C NAL P 
XCPU»XCPDtTABLEI2,TABZ,TXCG0,MAXTAB,LL) __ 
H>' = COSLAM*SDCOST 
IFI IkCMQ.GT.CICU TO 63 

lUUi-.FOPMATI IHU ICX,2LHCMALP GREATER THAN 01 PPELI «7 
PRFL I 93 
PRFL Ë 90- 
prfl nor, 

..ppfL mi 
PRFL 1192 
PRFl 110 3 

CALCULATEO CMO BEING LSLD _ _ p|i^J.lnA_ 
CmÒ»-TOM*(TEM*( 1.DÜ-C05LAM**2l-6.0u*(\.*ÖÖ-CCSUM**3)73.U)/tSrNT**PRFL IMS 
lî, _ PPFLint 

*■ CMO«CMO-G.‘D<>I l.DC-C0SLAM**6»/!SINT*SlNn. PPFLUOT' 
C‘vj* 500* SUCH ST* (COSLAM* (RN-XCG) /R3) **? _ PRFL 1193 
TP’ = XCG-RM*i 1.00-SINT)       PPELTK'O 
CM:i«CMOC2.Ci:.*TFN*(2.DC*(1.06-COSLAM**3)-3.0C*SQCf:ST*COSlAM*( l.CO- PPCL 11 IP 

—-- . -— - • ' — * *.. prfl nil 
pRfiim 

.. PREL 1113 
pR a 1116 

"** PR CL I US 
PRFL ! 116 

..“"PPFL 1 in' 
**RFL 11 IP 

" .PREL 1119 

ICitSL AM* CO SLAM 1)/I3.0C*RR*1ANT) 
CMi)» C T')-TCM*TEM* ÍLlClJ S T* (1.0 0-COSLAM**7) / ( R3*P8) 
C-J*;..«600*010 
Cv TO 6 6 _ __ _ - . . , . .. 

INPUT CM!) 3F1NG tSEP _ 
s3 CJ!:;-«C’!Q!N .. ' 
*6 CONTINUE 
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IT imr**, tur f PFf SIWCAK FLOW (»ARA.irTFftS a« OtTlMUïCC 
F nun Tur wmo tuntif i inpus. 

IF(LI)PT.EO.AiCn TO 

IM IATMhS.CT )0(1 10 *1 

USl'Jfi HUU T in He? ÏTAADAftD AT40SPN*R*' 
CALI AIIFOT?i;fASniilD,(-l'HOI 
CM TU a 

USING INPUT A T«L'ÎPHTPF FOR SPFCHIM) RAM» F CP AtîKUCt ANC 
T FF llfcí STANDAWD ATMOSPHIPF nUTSIOC THIS HAIMTE. 

A? CO NT in ur 
CALL LNTCRP (TttATRjft TARPHO • ï All ÍND »L l> H SO Z, IH n K D / , Z , « H C, Aï (jJ N L I 

Ab CUNT INUE 

CALCULAT UN C’F TREC STPf'AH CONDI T! ON'S 
P. FVL A“FP, TF STRLAN «EYW10S NIHHE H lUSED th LA, T INF 1Ï IN 

. OC GRECS RANK INT, MUfJF HIN LrH/If T-SEC I , »mCINT IS IN 
SLUGS/F T** 3, r.HIHNl IS IN L¡*W/ET**í. PIAF IS IK Le/FT**2, 
ALL LENGTHS ARC IN Mil 

A INF' * A Si: Win 
PKJiNr»r. nu 
RK"! IN l»ri HU INF*n 
CU OR A G» *C0 0 L A M / P HO INI 
T IM F*A IMF-* A 1*1 FT A » 1 È1*- A 
MU IN T »• T EM ï EM* T IMF** H W) “ / ( TT KF « NF.KUm 
RC¥LA«PHniNl*V*LA/MulNF 
M INF «V / A IM F 
M INT I'MF*I1ÏNr 
M INF 3*MINF i*M INF 

PR fl, 11K- 
1 HI 

PRfl I ) ? ? 
pp«t :n ?? 

p»rui?A 
'»»P111» 
PRT1 H?K 
P F rl I)?T 
aw fl 11 J« 
PPEL J I *<) 
p» Ft. 11 yt 

pp a mi 
[> p r'L 11, ï p 

P«*Í I IT* 
P#Fl 11¼ 
PPFi 1131 
PAR ! m 
pp a mî 
PF R 111* 
PP Fl 11 W 
Pf fl 11A? 
PP Fl 11A1 
PR FL ! 14? 
PP Ft S ! AP 
PPR 11 A4 
PR Pi IHr* 
PP Fl 1144 
PBR I1A7 
PP R, 1 14« 
PP R 1 «P 
PP R 1IV 

P IMF »K HU IN 1*P * T IMF 
TIME*!' ir-t« 
cu'tu es 

CALCULATIONS HF FBFf STPFA« FLCW' PHITPCPTIFS FR ff UM T'WNMtl 
CONO IT um INPUT, 

« EY INF IS THE R F YNOLOS htl'IRP PF« INCH, f EYFÎ IS Tltfc 
rt E Y Ulli OS NUHRF« PFP FOOT, P TOTAL H IK IVFT**?, 

7*ï COM 'NUT 
MÍNFí-M Wf*M IIJF 
M INF 3»H INF î*M INF 
«f.YFT»R FY INF* l?,f 
P TNF *P TU TAL / Hl, CIH £ CG A MPA-1, COCI *Wl t«/2 ,0 Oí* 1 ** ( G APM A/ lÖMiA A-Ii, j 

r. m 
Tmi*P INF*MINf/il',CKtO-a*fl*1CPtFrtt 
ttk/»h».isec*ttki 
T2TK l«mi*TTKl 
TT FACT »T ÏTK IC 4.00 C*iK YF T* T TK? 
IFITTFACT *LT *C.IOC ICO TO SF 
ï 1N F » I T m Ul) SUR T11TF AC 1H /12', 00 C*« YF TI 
ai tu 57 ...... 

Sf’ '..'MTFU, ÍUÍ9Í 
luH» FCpHATT F»X,2lnnir"WUI W SOUAPE ROOT IK TI NH 

LP » ê 
HETUPN 

5 7 O.’IT IM'Uf 
PH IM I ■ P IN F / ï R «"Y ÏN F f . ' " . 
im«lMF»PH)mi/û 
J h*! »OVJ« TT TINF 1/?,e«ÉO-? 

ppR mi 
P« R I IW' 
PR; FL 1 m 
PP*I ltS4 
PPR, im 
PP F! 1144 
PR FL 1157 
PAR I H* 
PPPLÎ1» 
P«P|, llftfl 
PR Fl I TAI 
PP Fl mi 

ÜPRR 11*3 
P«rL 11*4 
PP flfi*S 
PUR ! IM 
«P FlÎ 1*7 
PW Fl 11*# 
PR Fl 11»» 
PW»l 1170 
PR «U 171 
PPR ï IT* 
PWR 1173 
PWR II7* 
PWR 117*1 
PWR I!7* 
PP*l I ! l'T 
PfR t|T» 
PPR 117* 
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«U m f «i ¡, ?f)ú* ?. ? in- e* 11 Mf ••uifi'j/lT! NP « n .Min ) . .. 
V*M 

"B9 inifif*T,cr,yfC10 'trï*'ii~“ 
iriNIWST.Ctf .ni GO in IÔ __ .......... 

TK US TING DP 1 ! ON CALC LIA Tl CMS 
.m 'TO I Hi m.NIHftST .•.* ...... 

twist IS ftf'AD IN AS A"?lNCfinN"dF.ALTtfun! 
î H I I-itDN I »GT *1*0“ MGÜ Tfl 16 
tf(jr «UiZOFFinu in tí 
1ft 12-;uNi.GC.n.muKKTMR«n 
iniNK.ii« ,ír>,e.A»,Ni*t» iNi.isir ,r ) kri ie. is tu 
(flBK Af t iHUi ?SK* **** IHR LSI UftWI OH AT • ,06.6, * ***• / ISA, * THIS 

n 

î??; 
1 IS SA CP IS VALID cmv kMF H IT IS I **’1E01 ATF t.Y 0O: 
J J T HU. ■ 0' 
NKTHft^KrtHRU 
rrt tai*wn-i 
tl ■- 1 
T ¥ W T■ TWi;* TAIL f-1 OIL TA ? i IHDIL ! , ÏH TIW ,1 THUS T » L U 

"""01 TO H .. ... 

PRINT OUT'/I 

PPIl 11«»1 
PR*3!, 11*11 
PR PL 11:82 
PR a 111»-* ’ 
l>nn 1 |fl:4 

"PR a 1185 
PR ft ! 186 
pR a i lb t 
PRR 118« 
PR fl 1186 
PR a ltnP 
PR BL f W 1 
PRR IT1'*? 
P» a. î loi " 

MPRT1 T1 «H 
RRELI 1*>8 
PR Fl I IP A 
PR Pi 11,07 
'PR a I IPf* 
PR El im 
pR a i ?*,a 

■>«a."i?<n 
PRPt IÎP2 

"pRflt 1?P1 
PR El 1 ?flA 
PPTl 1?P5 
t»ft9. I2‘T6 

"pr a iaoT" 

TfPUST is tt.AD IN AS A "FINCTION OP 11^1 
12 JfU TI«-TUNi.i 1.1.0*41«) TO 16 

ffl T till inGI *trlFF IG'IT TO 13"" 
l Ft I TON-TIME I.GC .C.inOKKTHR.C 

*“ IFUICTHit.Eanr^CfiP.iJPPINT.NE NR! TE t6t22?3»TIME 
22?2 FUM-ATMMi,?;*, •♦••THPIST TLPNEO ON at TI NF«* ,F1?.4i* •♦••/ISAi'TMiPPa tR'iß 

IS ”[ SSAGF IS VALU’ ONLY NMF N IT IS I MM^DJ ATF LY 8FFCRF PMMlJUTV» PR'l \ W 
JJTMP.J 
KKTh-t-Y.KTHPU 
l'Fl T AT ■ T IMF- TON 
LL *- 1 
I h INF-THU* TA1JI K DLL TA T i THOF L T , TM TUP ,t HAS T , III 

14 THnTH*ir-At*P INF 
Tn»ATm.TF*C TH/f T*CP««T 
W.AT(?I.Th*CTH£FT*SPS;ET 
TP^ATIï(•-TH* STM/E T 
R*»SCG-IA 
f-K.DEL Y*l»MATt?t-Dft£* TARAT 12» 

” ' MY.(>fL£*TimTI n-0X*TARATm * 
MF «P X *T HMA T| 2 t-f>FL V* TBHATItt 
CO TO 10 

13 
THF US T PAVARFTFFS AFf ÍF flWliUT WHF >i NCtAEIAGUSTu" 

irtjjTH>.Hr.o»r,H to it 
'MK IT FI ti 22Í41TIHF iZ 

PR Ft, !•» in 
p»a i ?i j 
ppat?i2 
pp a, î an" 
PPPL 1214 
PR a 1215 
P«€UI16 
pftai?!? 
PR a TW 
pp a i ? ip 1 
ppa nan 
PR Pt 1221. 
pp«¡a. ri?? 
PR PI 1121 
PR a 1124 
p«o«r 
PR PI ï 226 
PPfL M2t 

2224 F.i*<MArnilPf24Xt ••••THPLit SHUT OFC AT Tl ME»' ,F12.4 ,• ANC Z-* , EIS .6<>P ^L I 2 28 
1, ••«<*• /!SX.*THI S RCSÏAGP IS VALID ONLY HHFN IT IS IRMFDI AT tLY dtFUPRai?2o 

PR a. I2W 
M , '«I ' HI »lniiiim, tiMlii I|»WI»MHI'H, 144 ,.1 — |M, -, -, 

PP II 1211 
ppfll, 1212 

. .. PP «11211 
PP*l1214 

.. PRÄ: ÏI1S 
Ppa, 1234 

...P« a t»32 
PPR I?"» 
Pfta I21,f 

ihr P» iNinuT*/! 
‘ JJTFR»1 

I* 'TK * .l.MV' _ — 

Nv-o.cro 
'-•/«i. .fpii 
TMATt n-c.coc 
TPNATt 2».n.CrtC 
fll/.Tt 11.0.C3C 

: tmhf.l.wp 
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K% 1 I Ini «Û 
U CUhlT ('NUT pH^11740 

PPH. 1241 
. .. ... „ pijfi 
CAU-ULâUOtlS FOR «HARP CONf ÍOGF PRUPCHtFS, STAGMUiLh PPR!?« 

I- ti T H At f* V A M n PH f SSLRfi ' l:<-" , ^ 7 43 
FSRTf «U .24DC*T INfC?C*tn-6*V*V! ,m, WDO pPP, 

I’ 1*1 FRS*{ 2*00/1 ( GAMMA Í1 *IK I * mf 2 il *» Í GAPPA/ (GAPPA-l .Ou 1 1 ll f! ! Ml 

-GA W A Cl. O'« I / ( f, APM/¡aï U )} **U ^'t WB 

K^MA-unn, ZVtlZ 
PS«P NF/R1MFPS Q. 
li'"' .,sec«p|HT[AtF*vAv pp; 
"Fvl -RtUlM 1*V*PAPL./Mllfir npci 
S 1*1 T i«M i*lF*Sl>iI . pr4!j” 
VI «V^SOP T( 1.,00- l ■ 4P0* SfN'T*-***1 # «Mi)/(Ml WJ} ) ,-, 
••■i^i-.FM l.n:t?.err.MNTv,MNTMM?.S)HP.O< .SlATM|/n.Uv..Uö.!;jnii<npr{ 

X F " I 1 
•1M S I’ll 1V * CF » ï' « 70 o r»ti in t 
Tí;! 1 »DOC S ÎN IM* 11:, CH6n( r.a.PîïoTnu* STMTPl 
Cli TH 2 

1 Tfn";F»r,n: .. .. 
CU K «1.3 
K, K, «A ** ! 
ISlilU'OOCS'tKK 

P ! 11 M * ( P I !'* F / 2 11 ft • 21) 01 * * RK 
TC! 1 I*bî 
I 1 ■ I » 1 .*    
tSHü* ISU'fTU! 1 

1 T Fl IMF ■TET WF« ( | J UH I* ( SIHTP**1 1 ) »PfE M 
? Tl-*! tnruFPÏÏMF 

il,Mat»!PE/IH*II I 
„ , v t * V r**î IM F /1V* SOR T ( Tn l*|F H 

ftu t- * ! F Mi I « H * IH * I, no c /1 TF 11 «, é (MI 
il f¥f S*H MT T • Vf * S / MUT 

IFf TP/TP .iq.C.OOGO Tfî 46 
I1 R Allí SIT IUM At Tl TIDE. IS 1NPLT 

2T®*fill fp 
CO TtJ 4 5 . .*....^.. 

TIUWSlíttm AL TI TIDE IS CALCULA l€0 
46 G'WiT IMUF 

I TR » C 
.ro a.,j«itî. 

j, j i: j i 

mmi» wcuj 
TI*<J «CAPL**J J 
LÛ P !• U 2 
11-1-1 
1 SU::'i* ISIlll 16 3* I I 
IH 1 *1 PCTAO** 1 !............ 
! H f>t;T'AI),61,15, cor 1 tf Ml »( 1 5. ODCl **! I 
Ci: » A «1,2 
K. K »H, - I 
ISUfl» 151)0 2 CA*Â 5 "" . ' " 
T PM" «AI IÎ(m|*TriHj*Tf MI 
TM. «tAMÖA .....,. 
IP L àA HA ,G T , R , 11) C1 TF Mt *C, W C 
If IKK,« ,1 ) Tf M f, « Tf M ¡C* TC Ml * * K K 

1' „ 
fil1 

î I ,f y; !f , , f 
i" I h 1 f/s t *' fin 

P P FL I 25'T 
pp n i io« 
PP a 1250 
P R Ft 

PP «t I 261" 
PP,çl 1262 
P R FL 1262 
PP Tl 1244 
PR'H l->64 
“PB 1264 
PPrL 1247 
“RFI !24P 
P R Cl 12140 
pp rl127^ 
pp a 1271 
PP îL ! 27? 

' " PP CL 1273 
PP FL 1274 
ppa 1274 
PPFL 1276 
PP FL ! 277 
PPE ÎPîfi 
P R FL Í2TP 
pp a 12*rt 
PR EL 1241 
PRE 124 2 
PP FL 124 3 
pp a 1.244 
PP FL 1245" 
PR FL 1246 
PR FL 12B7 
ppai?4p 
pp PL 129P 
pp.pl 12P0 
PRE 1201 
PPE 120? 
PRE 1203 
PRE 1204 
PRE 1205 
PP EL I’06 

“PRE 1207 
PR EL 120,4 
PR Ft 1200 

O 
A;> 

*¿1 J V- 

'K: 
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>1 nK*H^CTEMÜ 
4Î> CUNTINUf 

C 
C 
c 

. 

pprL 

PRPtIWI 
RP,R 13^2 

---- -- -- ----- “* " ~ ' pp FL 130?” 
PRCL PAZ, 

..•' ' 1 .. *' ' PB R. 1 30r! 

CMCUUTinn Îir CFNSIAMl PRCSSURf* ÂPrr.iMC HEAT AT Tut ELCb uFPPq.TlOft 

1F1/ .Gt .Z'tP ÎJi? 
1 F( / .IT./.TR IJ »3 

S HASP CONE I? DUNDA P Y LAYFR 
irttr ,GT .ÎCCO.OOCPL *A ( 11.11 CA 11121 * TE 
IFI Iwl J, Hl.GT.ÍCCL.liUICPR-Ann) CA (1121 *tw U,fl) 
ll:( TF .L T .TC*).DOICPE ■. 2311300 
IFfTWl J, fi» .LT.KC.fDC)CPV«*D.739aOO 
m TC,CT.1000.00)011 TP 4' • _ . . 
IFITE.LT .TCO.DOGO TO 4 
CP F* 0.DO ' ___ 
CO ü 1*1,6. 
11*1-1 . ____ .. 
CP F*CP EC Al I IC 10Ç)4TE** 11 

.CALCULATION FJF CONSTANT PRESSURE SPECIF 1C HEAT AT WALL . ' 
IHTWl J, O.GT.5CCC.COOGO 10 6 _ _ _ _ _ 
Í F ( T NI J , (1 ) .LT .'TC C» CO Cl GO TO 6.. 

CPH*0.OU ... ... . ___ _ __ 
"CU T 1*1,6 

11*1-1 . .. , , _ __ 
C P H » CP W CA( Il ŒSI* T W t J,e)* * Ü 
CON T INUtr _", _ ____ ______ 

H'iflARsCPW* TVI\ J, fl » / 33.6 éOC 
NUU* TEM TFN»T>il J f F)*♦ I« 5DC7(jll»l J >8) ClPfl.600) 

CAL CUtl A T ION OF XRAP., VISCOLS INTERACTICN PARAPET EH, USLO ÍN 
DFTFRMINING START OF CON TlNULM F LDR RFGIRE _ 

Cf*«UN*TE/IMUE«Tfc(J,É»l 
XP.V-’ =itF*Hr «MF* SOR T (CF /REVE SJ __ 

PP.EL I3DT 
PR FL HD fl 
P R FL 130° * 
PR FL 1310 
PP EL 1311 " 
PRFL131? 
PR rL 1313 
PP Ft I314__ 
PREt 1315 
PP EL T 316 
PRFL 131?” 

■PPPL I31R 
PRFL 1319 
PR PL 132f 

"PPFL 1321" 
“RFL132? 
PP FL 1323” 
PRFL H24 

' PRFL H35' 
PRFL 1326 

'PRFL 1327 
PRFLI32R 
PRFL 13*20 
PPFL 13 33 
PRFL 1331” 
PPFL 1332 
PRFL 1333 
PRFL T334 
PREL 1335 

CALCUtAT ION OE RAREFACTICN PARAMETER USED IN CET ERFINING END PREL1336 
OF FREE NOLFCUIF AND THF START OF STRONG INTERACTION REGIME 

C INF *3UW* T IMF /( ,4 LI NF * T MJ.RH 

c 

c ■ 
c 
c 
c 

XBAR l*y BAR ST* S! M T* SUM 

IF(lOPT.EO.IIGt) TO 91 

PR EL 1337 
PRFLI33P 
PR FI 1339“ 
PR PL 1340 
PRFL 1341 ' 
PPFL134? 
BRFl1343 

OFLW2-WEIGHT LOSS OLE TO ABLATION, OElW3«WEIGHT LtSS CUt TU PREL T344 
•.THRUSTING, D E L «I ■ Ti) t A L hFT G'H T “LÖSS, ~ tí T 0 T A L- T CT ÄL W11G Ht Ùt PRFL 1345 

VfcHCLE . . . .. PP EL 1346 
CitHÏ*|i|S .... .. “ ' PREL 1347 
CFLl. 2-WU-WTH . !i ' PRFLI34R 
CELV.-UËL W2COELW3 ' "" ' PRFL 1340 
WTOT Al. «WC-OELW __ PREL 1350 

—* 1F ( V T U T AL .G T • L. CD C VGO" T(T *91 ~    ' . ” . •’PEllflSl 
HF IT FI6, 1051 »WTOTAL poPL T35? 

1>91 FC'R'HTI 1HG, 1ÓX, 1 ***** RARNI ÑG***** WTOTAL *',E11.4,' IS NOT ACCEPT APRPL I?52 

— - • 

13L 6' 
L P * 6 

I 

9 1 ClMUNUE 
m-uotal/g 
KEIUi’.N 

PREL 1354 
PRFL1355 
PRFL1356 
PRFL 135? 
PR PL135R 
BRFL 1350 
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CfUMUO* .-.. 
FUMCTtO'N RANOONUO 
IMOUCII «ÉAL*ft I A>H«U-II 

C SUBROUTINE RANDON IS A QUMV tO«MU'T*N«, 

RANDON « I 
«TORN 
I: NO 

RANUO 
«ANUIU 
«ANUO 
ft*NUU 
HANUU 
MAN 03 
MMUU 
KAN LIU 

MÀNUÜ 

ManOU 

KANUU 

i 

+ 

S 
è 

,.,7 

ti 

9 
10 

a 
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CAÍMC 
i 

5ü»«0uriNe RCSèCUl,IN4f,M*K!t,$iCI»»M)»»T).-.-... 
IMPLICIT REAl*8<A-H,lW> 
COMMON OCCUR,N.JCCUM.- . 
COMMUN /CRCS EC/ F,TAU,SIuMOS,PMI,XBÜ »IME,MH,0Dw,CI,C2»C3,C*,C5 

- COMMON-/ORCSEC/ ft/EHO ,U2,B3,UTMEN,B2A,0K«£NÜSt CNE «OStt. A¿8U0,X30, 
Il ND/iNSTWl 

C CM'MON /C $16/ MÎT »MSI, MOOR, Ù<4 S î, SRM.Í »M1MS» XMSP » MSSP »CW. * ICM. IC R* 
i X Ö2 0. IM 8 S î l * S PH*» BO » C DiüM » W $41C » 6M0 51 INOO 

0IM4NSION OCCUR 140001»NCCCURI>01 
E OU 1V Al EN« I OCCUR I 40001 »LP I 

RCS« 
liSSbt 
MSEC' 
R C SEI» 
RLS Et 
RCS El» 
MSEC- 
RCSfcl 

•HwSCL 

1"" 
l 
l 
4 

St 

6 
.ï 
« 
« 

RCSEC iO 
U 
1 £ 

SUBROUTINE RCSEC COMPUTES THE RACAR CROSS SECTION AND PUISE 
. SHAPES FROM THE GIVEN OBSERVING RADAR ANO THE TRANSITION POINT 

- ELECTRON PENS ITT UF THE VEHICLE AM) ALSO COMPUTES MRE LENGTH. 

-■ - I NO,2*0 - NO OUTPUT GENERATED ÖV THIS ROUTINE. 
IN0¿*1 - INTERNE01 ATE STEPS PRINTtU OUT 
ALTITUDE INGEPENOENT GUANTiTIES 

SEALING CONSTANTS - «ETU.M.BJ »ÖTMEN,BI4 
-- SCALING CONSTANTS - KBDfü2.B3»'MBIO»824 _______ 

FREUUENCV - F 
PULS I LENGTH - TAU 
SEA LEVEL COLLISION FREO. - INUS 

' PRESET CONSTANTS - «»C2*C3.C4»CS 
NOISE LEVEL TJ WHICH WARE LENGTH IS MEASURED - SIGNOS 

...: STEP IN AXIAL CUORUINATE » OX 
MAXIMUM NUMBER Of STEPS USED III COMPUTE WAKE LENGTH - NSÏWL 

ALTITUDE DEPENDENT flUANTITIES 
AtriTUOE - HM 

. MACH NUMBEKl UPSTREAM) * Ml 
LOOK ANGLE ** PHI 

-mAKE DIAMETER * BASE OIAN,..* DON ..... ..... . ., ..... 
SCALE Ml'I GMT - KOI. 

.— TKANSITIUN POINI LLECTkUN DENSITY - INET . 
a (MOV OVER DENSE LENGTH * xa»OD 

.STATION WHERE LINEAR PRUDUCUDN TERMS FIRST OONINATE OVER 
NUN-LINEAR PRODUCTION TERMS - X3Q 

-TRANSI TION ELECTRON "0INS1TV WHEN NCNUNEAR., PRODUCTION TERMS-.. 
ARE CONSIDER 10 IN TUR3ULENT WAKE - CNI 

“.-. ADDITIONAL RCS OUI TO CONSIDERATION ON NONLINEAR PRODUCTION 
TERMS IN TURBULENT WAKE - OSB 

Ml * W . .. 
COOM a UP«1 

• - -11 CRUS » SI GROS--------- ., 
XBZQi • ITWEN 

--INDO » I NO2 - -............... .. , ., 
100 F2 • F* F 

"• « » G.a83Ii$30«C69 *.FI .- .,.. 
wu • Fa/i.ooa 
iNSaa in US * 2..NUS ______.......i 

RU •' ATMOSPHERIC OÍNSITV AS A FUNCTION OF AlflTUOl, 
RO » D'EXPI -HH/XÖII 

AS 
AL 

t 
C 

RCStC 
Reste 
RCSC't A3 
R-SeC A4 
wtSEC 
R—S Cy 
RL'Siti a? 
RCittC at 

. RCS'tC ,19 
KCSEC ¿0 
rlsec a a 
Reste aa 
RLStC Ai 
Reste a4 
Reste as 
Reste ao 
R'tSEe a T 
RCStC Ah 
R.»s te A's 
Reste AO 
rcsec al. 
RlSte A a 
Reste sa 
RCStC 34 
ReS'EC A» 
R, S et 30' 

.Reset. Aï. 
Reste jt 
Reste 39 
Reste no 
Reste 4.4 
Reste 4a 

-Reste 43. 
Reste 44 

-RCSte 43 
Reste 4® 
Reste 4F 
Reste 4t» 

.Reste 49, 
Reste sa 
RCScC SA 
weste sa 
Reste si 
Reste 
R es te 
Resal 
ras te 
H.AtC 

54 
55 
Su 
S F 
Su 

R.Sae Sv 



INCH - ELCCTMN DENSITY AT WHICH 1« PLASMA kl ECO NES OVIHOINSE 
INCH *■ wa«UI,OUO & HO * HU * l,NS2/F2»**CSJ .... 

«csa sa 
«csa si.. 

*04 
*04 
T9I, 

C 
,X. 

1« 

.t- 
C 

ATT - THANS IT ION PT* ONSET Of OVE RÚENSE »ESI UN 
ATT » Cl/HO * 11,000 -CI/UME ** Ci)) t C4 

«NCR* MET/IMC« .-.. -...... 
WS4 - INNCR ** ABIO 

»■ WCM « CNE * CNI/UNtt •* ¿NCA»....... 
IFIPMl J60S,*0<,,m05 
PMI * 0,0100 ....... 

! PI PM I -SO.0001740,740» 791 
■ pmi ■ ao.ooo - phi ...... 

.CONVERT PMI 10 RADIANS.AND.HMD.IIS.SINE.AND.CUSI NE. 
PM * PHI * I*7451192SD»2 

SPM ■ OSÏNIPIM» .... 
CPH - CCOSIPH) 

S PM 2 * SPH * SPM .... 
SPM4 « SPHZ * SPMI 

*3 
0¾ 
* S 
66 
6 7'...... 
66 

ICOS §0 ■ OI 

60? 

60* 
60t 

SI 
SS 

TEST TO PREVENT OVERR« 
IP ! PMi 1-90.COD I *06,601 » 606 
MSI * 5000.000 
60' TO 600 
«Si. * 150,000 * TAü/CPH 
.ICM ».INNC« * 7 NN CR.. 
!C«4 * £CR2* 2CR2 

WS7 » Hl * .1620 

XUO - UNSET OP CONSTANT MULTIPLE SCATTER!Nfi RICION 
AUO » *2600 
IPI*M«Mä«»5l*M.*5l--».".... 
.1,110* »UHtiI'CM:.>/#A 
IPU'0DH',2t2 .. .. 
CitlU * 0.000 

CUMPUfts WUDP WHICH; WILL. REPLACE MO IN ALL EOUATIONS 
IR 0*0 IP ...XUQ'..f$. NEOATt'V'E 

t et# * 

KW « 
K'OiP * 0.000 
«0 TO S 

(MINIIWill1001 
*00 ' 

-e . -.;. IM ,r .PT.'-ORONStl" ».S1 NtL £ - SCA11 ER IN6.- RE 61 ON . 
.» ASS * OLOO I1CR.2/ SPH41 /61 

• IP UNO2-1) 1000Ot 1000Pi»000 . 
.10000 littl T« 1 '6* 200001 MO I AT T » IN«. • 2 MNCR • 10 0 
20000 iRMMATUtliTiH M*i iPElS. T»6H KT 

I NETINilCR-.tPElS.T.èM *OD-,|PEIS.TI 
,.10000--.-1PIKSS |4f S* S- 

C 
C 

4 CLSS * 0,000 

COMPUTE KSSP WHICH 
*SSP 

KSSP - 
Gü TO 

C L S S 
xSSP 

ISS O'M 0.0 II1 KSS 
O.O'IOO 

OM'INlIwil 
* -1 SS 

eUMtllN« 
INI NiO'l- i I »000.1, *0001, MODI 

«isa 
«isa 
«isa 
RCS EC 
Misa 

-MlStC 
Risa 
«isa 69 
«isa TU 

- Misa 11 
«esa u 

..—Misa 7,i 
Risa 74 
«isa 75 
«IScC Ib 
«isa 77 
RlScl 76 

—. Miste 79 
MISEC 60 
MlStC 64 
Misa ék 
MlStC 83 
Miste 6% 

--R*.S£C 85.- 
MlStC 66 
Miste 87 
MlStl bit 
«este bt 
asa vo 

.. RCSte 91 
«es Et 9* 
«este 9» 
«este 9* 
«esEl 95 
MlStl 96 

. «esa vi 
«este 9* 
«esa 99 
RieSÉCMO 
Resalo* 
MCSÍCA02 
«isalös 
tes a*04 
«isaios 
RCSEllO* 

XT *, UPEIS. ? « AM NEC*** 1P El, ». T, 1 DHhtS Et * 0 7 
«•S'ICIOH 

-Misaiov... 
IRIS«** O 
«isa ai 
«csECiia 

. MtaS teils 
MC S El *14 
Risaui, 
ftiis-aii* 
K.Stlál7 
«es Elii* 
«estiüv 

IW tu, REPLACE .*ss IN ALL E MATIONS 
IS NEGATIVE 



moot tature ¡6,20001» cloü,xodp,xss,clss,xssp 
ÎÜOOI FOKtaAT ( ».«Xt ?'M €L00*tlPEl5,7,4M XüOt'«,ll>El5„ F.IH 

I CLSS», IPE15« 7,6H XSSP*iIPE15.7I 

«UilCIXO 
XSS«,lP£i5.7,lOHit;SfcU.21 

HLiÉIUí 
1000! DOW lí 

DOW 2 
UDW'4 

XXXX * 

‘ DOW * DOW 
■ ODta * ÜOW 
= DDta2 *■ DOM2 ■ ■ 

( ! K * «24 * DOM 1**3 

DWST - SUKFACc SCATTE«IMG CURRtCTION 1ER« FOR BASE DIAMETER 
OtaST »lXXXX/<2.000 * SPH2 4 XXXXJ» * ODM 
OEM * <1.000 6B2 »Fí/l.OOÜ * DUW¿»**B3 
HO =< ültKÜ* ÍF2/1.0D«»**2 * ÛÜW4J/UEA 
D««l* DOW * SPH2/BÍ, 
DmüSU * OtaST # SPH2/Ü1. .- - -. 

IF(X«2 01800,001,800 

«DJ 
xHS - PT. ÜF ONSET OF VARIABLE MULTIPLE SCATTERING REGION 

X MS * XÜÛP ^ 
GU TD 802 

800-CONTINUE .- - —.... -.. -... . 
XMS * 2.ODO * DLÜGtBO ♦ WS4 * SPH**(2.000*(1.000- XB20I )*2.0D0»7 

1 taS7 . .... . , 
802 If¡XMS-X0DPIT60,T61,76l 
760 XNSP - XÜDP . . 

GU TO 7ö2 
761. XMSP * XMS---r- - --..-. 

7b2 XL MUD * DMAX11 XMSP, XCIDPI 
lf(INOi-Ll30002,10002,30002 

10002 WRITE (6,200021 XXXX,DtaST,UEN,aO,XMS 
20002 Format<lux,7h xxxx*,ipeis.7,4M dwst* 

I D0=,lPEU.7,tH XMS®, 1P EIS» 71 
, 1PE15.7,6« 

kCSECI^ J 
RCSEU24 
KÚScClx 5 
MCScll26 
RCSEC12 7. 
KuScL126 
RCScCi¿9 
RLS ctlbO 
R.sen SA 
Ri.StL.oii: 
KiScLoJ 
K L S C L o 4 
ÄLSctAbS 
HLSEC 136 
r;sela37 
'RLStt.»i6 
RLS't^liV 
KLSCL14Ü 
R-SEU41 

t KLSCC142 
K.SEL14J 
RCStii^ta 

.... . RLSttlvS 
KwS EL 14 6 
R-SEl197 

' KCS ¡t'L14b 
.DEN*, IPE 15.7,1 IÛWRCS iEC 14 9 

RLSEC ISO 
10002 XIMSO * OMIWl ( XLMJO» taSll .. 

XLMS ® 0.000 
If(AMSP-XCOP1742,742,743 

743 XiL'MS » ( XMSP-XUÛP1/2.000 
XLMS » DM INK 0» 500 * ( taSl-XDOP 1 .XLMS ) 

XLMS » ÜMAXilO.ODO,XLMS» 
CUNTINUE • • . —. ...-     742 
MS6 > 
¡fcl » 

£2 * 
ES « 

S Prl 16 
TRMl » 

XlD/WSl 
OEXPI-ftl 
DEXPI-Öl 
DEXPI-Bl 
* SP«2/16.000 

CLOD * OtaST * 

CCOD I 
CLSS» 
WSli 

SPH2-C DWST/B1*2CÄ2*(ISI-E3) *SPHli 
U au *( E2-E311 4 XLMS * OtaST * SPH.2 

IF UN02-1130003,13003,30003 
10003 taRITE (6,200031 XLMSD,XLMS,TRN1,E1,E2 

RLS Cu 13i 
RLS Et432 
RCSêCiSi 
R U S t L13 4 
RLSELI33 
RLS tu 136 
RuSCL13 7 . 
RLS tLiS 6 
kLSllISV 
KLScLlbO 
RLSELiSi 
RCS'E«l62 
kLSECi63 
RLSELiS4 
KuStLlSS 
RLSECISo 

20003 FURMATUaXtTH XLMSD® , 1 PEiS. 7,6H XLMSa,ÍPElS.7,úH -TRMl«aPEi5.7,Í0HRLSECi6/ 
i Él®,lPtl3.7,6H E2®,IPE15.7» 

-lO'OOi CONTINUE---- - 
Ei ® UEXPI-4.0DO * Bi ♦ CL3Û» - OEXP(-4.0:00*taSl * Bll 

C .. . ..... -. 
c the following test is used to prevent underflow 

IFIOABSIEll - 1.00-61900:5,9005,9006 
9005 FL * Û.QCO 
9006 CONTINUE - ..-...- -- - --- 

If 1X0201780,701,760 
780 É2 » DEXPI-0.5D0 * WS7 * XLMS01 - 0EXPI-WS7 * CLSS/2.000I 

C 
C SIGP - PEAR MAKE RACAR CKUSS SECTION 

R.SbCloo 
K CStC 169.. 
RLSEuiTU 
K.CLEC171 
RLSCC172 
«¿Stull 
RCSCL174 
RLStLlïS 
RuSEClïO 
KuSCul77 
RuSELI7« 
RCSLL17i 

1-687 
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SÎGP 
i *«<2.000 - Xa¿OJ/W$7 * ¿NNCâ**XHÎQ * t¿ * 4)WSÏ . 

GU TO 702 
T8l Sïtil» * T KM I 0 O.20OO*OMST*SPH2/tti*l«4»ei<'2CK4£B0*SPM4 

i * lass - XLMSD» * uow 
702 CONTINUÉ 

f :¾ IF ( 1 NO' 2-11 300 04 f 10 00 4 » 30004 
I.Ä#004-Hmi8 ( 6*200041 &1GP....■___ .... .. 

FUKMATUÖX.TH SIGt»*.lP6l5.7 //) 

'fi iilM 

*.«°04 C-» 
Vfi,,-1 . 
.C.* 

•to«--""* 
iMdiililUiliiTNilHl 
LÀ 

(*».740 W* IH|W 

“-"f -aÉMiÉi ' jMiiiwpiiffllI 

iiaooios 
Ö 

TM£ 
UAKËL 

FOLLOWING SET OF STATEMENTS COMPUTE TME WAKE LENGTH!WAKED 
■ 0.000 

*JrlM £2.000*00*SPH2 rcsecuo 
KwSECLdJi 
KCstuöa 
RCS EC Hi 3 
r;scv1o4 
KCSECldS 
KLSECidb 
RCSEUB? 
KmSECIòB 
RCStC U)7 
KCStCDO 
R e u X 7 ^ 
RCStla7í 
rCScD9J 
RCStC174 
RCScCiíä 
R;SÊC19o 
RCSÊC177 
KlSfcCl7tj 
R:SéU97 
RISÉC200 
KCSEC20a 
RtaScCioa 
RCSE1203 
KCS6C204 
K.Set 203.. 
RCSbCtQa 

WRITE (6,20005) -.. K.Stt207 
FORMAT(2X.69HWARNI7G-NUMBÊR 3F STEPS REQUIRED TO COMPUTE WAKE LENGHCStCtOb 

NOP T - *- 0, 
NOPT « I, 

COMPUTE 
COMPUTE 

]FIN0PT)65,900,65 
U * 0 • - 
Nl 
IT 
NF 

XJ 
XX 
SIG 

NSTWL 
l-.. 
1 

a 

SIGP ONLY.- 
SIGP ANU WAKEL 

DFLOATIJ) 
XU * OX CXTT 
« FUNKXX.NF) 

IFIU-N1)750,750» 751- 

■ .«¡Mf'lHlll. ,, : . 

It,., . 
710 
731 

734 

1TH EXCEEDS NSTwL /) 
LP * 6 

RETURN 

- C - 
732 

GO TO 1731,732,733), 
XU » XX 
IT » 2 
J * JU ----— 
XN » XX 

-SIGN - SIG....- 
GO TO 740 

IT « 3 
.GO.. TO .734-- 

IT 

C 
X 
c 

, ¢... .733*. 
735 

-C 
C 

M 
l* 

■X, 

736 

-IF4SIG-SIGN)736,736,735 
XU • XN * 

—GO. 70-734™_____ 
XH1 « XX 

CALL-FIBUXU.XMlaa,1.00--6,20»XPEAK.SPEAKI 

IF (SPIAK-SIGMOS1737,7 37,738 
737 WAKEL * 0.000 

RETURN 

k;SEC2U9 
Rcsttau 
R.SEtexl 
KCSEC212 
KCSECAi3 
RwScCel4 
RCStltla 
KeseCti. 6 
RLSetti7. 
RwSECti0 

* ktSEC ei9 
R CS et 220' 
R t S eC 2.2 X 
RCSEC22Ä 

.. K Im S t C 2 2 U 
RCStC224 
KCStC223 
KwSEC226 
RCStC 22 7 
R.SEC22 ö 
KC SEC 22.9... 
KCStC230 
KCSECeil 
RCStC23¿ 
RCStC253 
K.SeC2>4 

.. KCS tC2i5 
KSStt23e 

RCStLti? 
r;s tC2j'B 
RSSbCeiV 



* 

» ?M ■ XW ■* X(*iM.-.—--- 
J * I 

Ml X4 « 0R.U4TU1---- 
XX « XI»FAX (. DX # XJ 

■ SI«'» MJM I XX, Nf)....... 
IF ( SI « - SICMDSIWt 139/1422 

7422 — J *' 441 ..--------- 
lF(J-MU7S2*7Wtm 

7S2 XIX » X.X 
go ru 141 

c 
7.M 

C 

C 
900 

CALI H 0. U X Ni t X X , 2 ». - 1 » 1,0 0 - 4 » ,2 0 * « N1 * 0 UM > 

wAKtl « XNL - Xt’ËAX 

HÉ TURN 
EMO .- ......—... 

MS ÍCÍ40 
, *;sí¿í9.i 

H CS MX« 
HCStCí4 J 
r:smx94 
H CS el. x9» 
Mies fee 24 9 

.. MikCx4î 
MXl«4(* 
H, »Sei (¢4 9 
Kts te 2:>y 
HCStUiSl 
H.e.St.t.iS». 
.liCSeieoi 
h, w X e e .* s 4' 

HtaSICXi» 
H.SKiSt* 
RCSiCiS? 

« 

* 

I-Mf 

r 



GMÏâÎHÎ .-. 
IWUCÍI 

SWiMyïMi 
t 
C 
C 
Æ 
*1# 

C 
c 
c 

RIAL*1# «É-HtOIJ 
««AilTUUUltlNfLOTi 

- |,Ü«CW»JNI RCAUIt.MAM.1*1 TME.INPUT 
CW/UIN VALUES IN T Mí: IUP' AWWV* 

«QA.ONI, CASE.AND ■ TIST&. 

(*t*l*i 1 AMO A ! » L AMCA 211 Al * L Al 
'R II Al * I I SP * M4 i NSI 1 »N S 11 t N S T Í * MS T 2, NCI 1 ♦ WG U t N311, W6T2 

COWiCW OCCURiNOCtU'R 
COMM«« /CtCtWR/ lOCftURtJlÔ'l 
»(MMiSIUM lüP'ItOÏ 
UliWChiSlWi ACPTAM TU • OCCURI *000 IfNOCCUfUlOl tWPlÖf If J « 

'1 CMtÖMUU tCOÜMMIU.TMlMOT ÄSI »TMOElII Ul * TMiMlUlil # 
.1 .riCÜÖAlSOi, rttSÖiiäO'i *I*B1I.MJÛI«TA»I2IS0I «IAAI AK SOI«. 
» T AM K SO i, T AM 2 ( »01 rM f AiUJU * WM TA» ( ?» » t C 01 AU TU t 
* TAMlilMl »WCOTAITW 

O'lMiNU 0«: W î 1.1 TS t * W'TMIMH T » > » M IN 1WP IT« t M IP T 01 « ? » I » TR R, J T IT«, 
I T»AMI TSI » TRAUV( l'SItfNAJMTT«* TRAJRN1 TU «HJALRiTSl 

101 ME M1 ON T A INHO t SO ) * I AO SW IS OI » T 0 A TM 1101 
.»ININU ON .. A1S141 lâillt ..... 

«OU IVAlUNCI 
iÖUIVAlUNCI 
lOU'I VAlINCS 
toutVAliNCC 
CUUlV *L ENCE 
fOUlENCE 
EOU¡VALENCE 
EJUIVALENCE 
EUUIVALCNcE 
EOUlVAUNCt 
eojivallnce 
EUtlI valence 
EWÍVACENCÊ 
EOUJ VALENCE 

IVALEN. 

wccumooaou* 
lOCtUNI 002111 ». 
IOC tuII Olí»441* 
tOCtUM 00«IT* 
lOttUKIOO'llilt 
IOCCUit 0012111 * 
«0UUIta«19<i:li 
lOtCUitOMIK» 
iinWtuMoomi, 
(«ciyit oomi, 

.MitCUNTOOlSAI» 
tiCCUlltOI'llll » 
10(001100.,189.1. 

- - 

A 1 
Al 1 
AlPTAM 
Al II 1 
áéMfi 1 
• 1 
«ITAIU 
«emú 
QE T A21 ) 
•ITA«» 
•ITAlAl 
•IT AM» 
•ITAAI» 
«TAM» 
# i» 
CAPO 

tUCCUMOOlTAl. 
ÉOUlVALENCt (UCCURIOUI1SJ• 
éuuivalence lactuktoooiNi, 

• ~EUU1VALCNCE lUtCUWI0012«»..CASE 
EOUtVALENCE taCCURl03SA91. CDO-N 
too!V AL CNCE tUCCURIOJiNJJ. 
EwUlVACENCE lUtCuRIOiíJil, 

- fgUtVACENCE tÜCCuRI00124)• 
COUI VALENCE (UCCUfttOOUSI, 

COTA« 
Cm Wm 
cmuink 
cmiiNii 

OUI VALENCE-tOCCURI OOlbll . CPGl—». 
UUIVALENCE 

Euui VALENCI 
EiAJIVALENCI 

- . euuivalenc 
«OJIVAL 

- Equivalence 
UUIVALENCE 

EOUIVALENCE 
UUIVALENCE 
UUIVALENCE 

IOCCURtOOliOT. 
(OCCUR 1001 »01 
(UCCURI 00 IT«» 

hIOCCURIÖOAÏTI» 
I OCCUR K»l««l, 
I OCCU Rt 0011»» », 
(OCCUR): OOlITI* 
(UCCURIOOlSOTt 
i uccuri 00 mi. 
lUCCUMOOCAttlt 

eto* » 
,.„CP2:|,h,. 

CP 2:2 » 
OATlI » 
BiCMCli 
0,1 LiMCi 1. ifp.WPP.ir 

ML IN 1 
ML i NI, » 
OiLiRrU 1' 
OILV » 

itfcAJÍ 
HbAUI 
WEAUl 
RtAJl 
RfcAUl 
reaui 
KE AUi 
REAUl 
REAUI 
NtAUI 
ütAul 
NEauI 

.«EauI 
REAUt 
NtAUl 

REAUI 
NftAUl 

,„ REAJl 
REAUl 
REAUI 
RteAul 
RLAUl 
RiAUt 

.REAUl 
REAUl 
RfeAJI 
RfiAUl 
REAUl 
Ri AU I 

.M,ftAJl 
RSAUl 
RiAJt 
REAUl 
MaUJ. 
REAUl 

„„ REAUl 
REAUl 
REAUl 
REAUl 
REAUl 
REA >1 

„REAUl 

1 
2 
J 
A 
,9 
» 
7 
« 
9 

10 
1 » 
1 2 
1A 
1A 
1S 
10 
l? 
*« 
IV 
20 
¿i 
2 2 
2 A 
2A 
2S 
2 u 
2? 
2I1 
2V 
JO 
11 - 
Í2 
iJ 
iw 
A» 
i« 
Jl„ 
Att 
IV 
40 
44 
42 
4 J 
44 
4* 
4* 
4? 
4» 

REAUI 
REAUl 
REAUl 
REAUl 
RE,AJI 

.REAUl ,...4 f 
REAUl 
RiAUl 
REAUl 
ReAUI 
RiAUl 
REAUl 
REAUl 
RfiAul 
REAUl 
REAUl 

50 
51 
52 
.»A 
54 
55 
Su 
S? 
S« 
»V 



EUOI VALENCE: 
ë VU S VAL CM CE; 
Eat) I VAL EN CE 
eau tv al EM« 
Caul VAL EMU: 
fcUUlVAL ÉMCE 
EUUl VALENCE 
ÉLU I VALEN«: 
EaUt VAL EMCE: 
EUU1VALENCE 
fcUUlVALENCE 
EUlil VAL ÉMiic 
fiUUI VALEN« 
I-UUI VALEMCE 
EaUlVALENCE 
lau »V AtfcMM 
Eau I valence 
tau IV Ai EN« 
EautvALEMCE 
tau i vau N ce 
EQUIVALENCE 
E*J J VAL EN CE 
Euuivalence 
E aU I V AL EMCE: 
EQUIVALENCE 
ÉQUIVALENCE 
EaUI VAL EMCE 
eauI VALENCE 
laut valence 
eau tvai emce. 
fc: UU i VALEN«: 
euuivalCMCi 
EUUIVAlfcMC! 
EUUIVAlEMCE 
Eau IV AU MCI 
E UUIV Al CMC! 
fcao.1 VAUMiCI 
k aU I VAU Ni« 
ÉMUIVAl 8MCI 
k au IV AU MU 
laaiVAUMCI 
kf «U IV AL EM Cl 
I OU IV Al EMU 
toutVAlENCt 
lau IV ai emu 
tauI VALENCE: 

EuUI V Ai EMCE 
ÍUUIVAlËMCi 

«UCCU'«IOOV»J» U'EU I 
iüCtUM 002AAJt UMiMOiJ 
(01CUHI00U9J, IMÛ I 
(QlCUKl lit?h EAStLU 
lueCURIOOLIêl 
(OCCUR!0«l511 
(OCCUR lOOi lé»1 
UH CU R (00: «T» 
i oicuRi oincsi 
I OCCUR!00Oil» 
tUCCUR!0015#» 
(OCCUR! 004, W 
I OCCUR!0121!» 
(OCCUR,! 00 Vii!» 
(OCCUR! Q'Ol 31» 
(OCCUR100(Ai» 
* OCCUR ( 00'IM» 
( OCCUR(004 44» 
(OCCUR (001 ill» 
( OCCUR!. 00 164» 
(OCCUR!00iAll 
(OCCUR'!. 00*öS» 
(DC CU «(00414) 
(OCCURC 00 HJ» 
(OCCUR!: 00*81» 
(UCCUR! 004*1» 
(OCCUR! 00H2J 
(QCCURI'OOl at 
(OCCUR!: 0Q2itiJ 
I OCCUR!001141 
(OCCUR! 00169,1 
(OCCUR! 0011,0,1 
(OeCURIOOCSIl 
(OCCUR!00114» 
I OCCUR!001421 
(OCCUR!00Oll» 
(aCCURCOOlMl 
(OCCUR! 00 in» 
(OCCUR! 001»» 
(OCCUR!00141» 
(.OCCURI Ml HI 
(OCCUR 100411» 
(OCCURI Oi'OlJ'l 
(OCCUR! 0,*081» 
(OCCURI 020111 
I OCCUR,!. 020« 

(OCCURI OJTfll 
I OCCUR!01821) 

EU'U! VAUNU' (OCCUR! 01U4» 
Caul VAIL EN Cl-(OCCUR I OiltBl 
fcaul VAUMCI (OCCUR! OllAll 
IUUI V Al EMCl -1OCCUR(00OI?I 
EaU I VAUMCI (OCCUR! 0007B) 
8UU!VALENCE (OCCURI016AS) 
taUlVAUNCI (OCCUR!045931 
tool V. Al I MCE (OCCUR I HO 113» 
tai»! VAllMCfc (OCCURI 00 1 344 
CuOtVAUNCf I OCCURI 001401 
EUOlVALfcMtl (UCCURt 002J4) 
C UU1V41 tMCei (UClUMUjSUB» 

ERSJL2I 
H ) 
f'i 
a 
GAH80 
L.AMKA 

MREEl. I 
MR EE 2:1 

Mf AB ) 
ISP » 
LA MU A4. » 
LAM0A2J 
LAI I 
U2 ) 
MM » 

-MCII. », 
Nal 2 
MCI* 
NCI 2 
MSI 1 
MSI 2 
NSI! 
«12 
PH 1,0 
psurn 
PS 10 
PO 
ao 
A 
RBI 
RBI 
RE 
HMQ21 
AMÜ22 
Ml 
«M2 
SIO 
SMRO 
TAB 1*4 » 

• TAB ! U ) 
IAB14 » 

* IAB 12 
TABHH01 
TABS,ND I 
Tabu » 

„IAB22 ).,, 
IBAÎH1» 
TCR 1 T I 
ItCOM » 
THDlili 
IHDli14 
THE AC04, 
THITAIÍ 
I HE T A2, » 
THEIÊT» 
fHiHO 1 

» ,,, 

I . 

RE. *01 40 
.. ., MAO I il 

MA.J1, M 
RiAOl, ii 
RE, A,a I *4 
RftAJl i5 
RlAul M 

-RftAilJ, il., 
RtAUl, *>B 
AftAOl i» 
RftAOl 10 
R ft Ail, tl 
RcAwl, Î4 

.....Rt A ,11 |J 
RfcAOl Î4 
RLAUl Î» 
Rt AU I, li 
RtAOl IT 
RlAul, I* 

..RtA,JI, TV1 
RCAal *0 
R ft A,11, »1 
Rft. A,1)1 m 
RifcAUi B J 
RtAOl i,% 

-- .. Rft;A01 i§ 
RkAOl io, 
Rft*.31 B? 
RtAOl, Ö'b 
RtAaJi if 
RfcAil VO 

.. RiaOI Vi, 
AftAOl 92 
RfcAil, 93 
RkAO'l 94 
RfcAUl 93 
RtAOl 9« 

--- MA01 VÎ 
RtAOl M 
RtAOl 99 
RtAOl 1,00 
RtAOl 1,0* 
RtAJ'l ,10* 

_ RtAU'IiOo, 
RfeAUllOA 

, ,.. . RtnuUOît 
RtAa'l lOi 
RtAOl*01 
RtAOl kiii 

--„RtAOl 109 
RtAOl110 

. RtAOl1*1 
Rt.A 01112 

.., RtAOl1*3 
RiAOill4 

... RtAOl 1*1 
RtAUtlli 
RtAOl11? 
RftAOl 11* 
RtA,JI 1*9' 



imimiM« 
lauiwAUNce- 
ettuivAiwci 
i;ttyiV*l.INCS 
t'ttUlVAiUiN« 

..MWiMUNi« 
fittUiWALWCI 

- 000,1 VAltNC«. 
0001 min« 
mu mu«t 
0UUUAÍ0NCI 
louioâtwtl 
íliUIWâtIMitl 
I: QOtO Ai tWCI", 
¢00 UVAL MCI 
loot OAl MCI 
IflOJ VAlMCfi 
CilUIVALMCI 
IflotVALINCl 

.CflOt'tf AL IN CI 
MU IV ALM« 
i «Ut tf At MM 
i OU ttf AL MM 
lOlHVALMM 
I flOl tf AL 8 N Cl 
luO MAL MCI 
MO t VAL MCI 
IflOC VAL'MCI 
000 ttf AL MM 
100 ttf AL EN Cl; 
ifliOl VAL MM 
iOU) VALMM 
K OUt VAL MM 
000,1 VAL MM 
IfltJ I VAL MCI 
IflOt VAL M'CI 
1001 VAL MCI 
ÊUOItfALMM 
lOÜlVALMM 
CUUIVALMM 
C00]valence 

tOCCUIt ÖOIOTI» 
toauwotuMt» 
(occoiiooîai't# 
(ÜCCOflt 002:0*1» 
tOCCO'K OlAA'At ( 
tQC COttl OU AAI « 
(OCCOKOIAf*!» 
lÛCCOftlOlSfc«»- 
tOCCUMOlAWti 
t OCCUIt 0'iîl«t 
tOCCUAt OOïAll i 
tOtftWtOiflilSti 
t,OCCUR iOO'l Alt* 
COMURlOOlMIt 
toccotti 00 Mltt 
tûccuitoattMt» 
IliCCOiRI 02*831 » 
tOCCORt 00,402» » 
(OCCUM OO^A'Tl1» 
toc coat oo 10'ai •. 
(OC 60 M Oî 4 S I! * 
iUCCURt Ol, jOW » 
toecu(uoiu»ii 
(OC CW W 01 ZA'Vl » 
( OCCWIt fl* A'VA lu 
l OCCUR t'M 0 A*t »- 
tOCCUR1001Ml» 
COCCORIOOIJ«» 
tOCCORt«02MI» 
(UC'CUKI O'OtOll» 
tOCt'URI OO'lâltt 
t OC CUtU 002401» 
{UC CU Ht 00 2,» I* 
toteo«« 00 «ou» 
toteo«« «lO'O'fM » 
toteo««00ac*t» 
tocto«« O'OIOiM» 
tuteo« too uai' » 
tlICCUAt 001lOI t 
tueco««001211. 
« OCCUR 1001, ASÍ t 

ÎHO > 
î MIT.»-. 
! Of E » 
«UN , -t■ 
fRAJAN I 
TRAJT t. 
TftAJtf i 

-IIAJM ■ I. 
TRAJ2 I 
TR J AL R t 
TR 2 TR 
1ST 
INST 
-Ml ... 
142 
I ACtflll 
IAC6021 
TO I 
OR MO! t 

.VO . «t. 
UC01Ail 
MUTAI » 
mMINH 
mtrtoti 
MTR 1NE) 
4 T 2 
Ml 
M2 
AL 04 
AMO 
AUR 
XlL'OM 
ALW'R 
MAR 
«TA 
10». 
ION 
.««I. 
IPài 
2 ST 
2 TOMNt 

- I 

EflUtVALENCE iOCCOAl00 10M, 20 
EQUIVALENCE «NUCCUMlOhl, tATMOSI 
E OU IV 4L MCE INULCUM tOV I • IKCMO 1 
EOUIVALENCE tNUCtUMI301 » INALRHt 
EQUIVALENCE (N0CCUMI29). ITAPE I 
EQUIVALENCE (NOCCUM123 I , 1THRST) 
Equivalence, «noccurioti. ljpt t 
EQUIVALENCE1 <NÜCCUR«2CI» MATLNH 

HATL«2 -EOUlVALENCE—«N0CCUM121)• 
EQUIVALENCE «NOCCURI061, 

. EQUIVALENCE 
Equivalence 

.¿i*... COUt VAL MCI 
ioomcKMi 

,|i.I OUI VAL MCI 
I (Ml VAL IN« 
feOUI VAL ENCI 
EoOtVAL ENtt 
tUil I VALENCE 

«NÜCCORt 101 »... 
« NUtCO« 1141 » 
«NOMORUÏI» 
(NUCCUM(lili 
cvottoimu». 
tNOttUR(I SI * 
INOCCOMIOÏI» 
(NUtClMlOOSI'i 

INUCCJRl241» 

MAXVAL1 
«MIAfl..— 
MX I AU 1) 
MXf'Aiit .... 
MACD I 
NAX4CDI.. 
NOËON ) 
«U RT t 

INlUSIUPI 
NRUIt t 

R6A0U20 
MfcAOt121 
MEAJt 422 

.MEAulUJ 
RfeAul 1,24 
ReAUI12 S 
HtAUI iU o 
RfcAOl 4* ? 
RcAJl42d 

...... . RtAJlliO .. 
MfeAOi, «0 
ti b a J114 I 
MtAJUji 

--HtAotlJJ 
MtAJl134 
RfcAUtllS 
McAJ t, lift 
RtAOlli? 
RfcAOH*« 

„..RcAOt li 9.— 
HE AUI 140 
McAJUU 
RbAOt14a 
MEAfll 14 J. 
Rb.AJl ,1,44 

—  RE,AUI 1,4i 
HtAUI 44 6 
Mt,AJU4? 
RbAOt141 
RlADt14V 
RfeAOlIdO 

. HtAU]A3l 
RLAOII»2 
REAJtISA 
RfcAOlISA 
RfeAOl43 S 
RbAOt l3t» 

... RtAJllSÏ . 
REAM!43i 
Kfe A, J143 V 
RfeAOl430 
RbAOtia a 
K,MOI 132 

...MtAOllbO 
RfeAOl434 
RtAJlLES 
RfeAOll33 
RbAOt 43 7 
ReA0l,l33 

..RE A J113 V„. 
RbAol170 
McAOtl?! 
R t A J117 2 

, RfeAOl173 
RtAul4/4 

.. RbAOt 173. 
RbAOt173 
RbAOt 47 ï 
MtAJIi73 
RliAUt IT V 



c 
c 

EOUIVAIEMCE (NOCCUR(14)t NPRINfi 
EUUIV AL tMCE.INOCC UR 12 2 Í f N r HR S T1 
tUJI VALENCE » JOauR(ÜOOOi), ï OP 

UAtA INCOLl/Rjad/ 

GO TO (1*21 till 111 
continue 
CALL IREADX 
CALL SETUP!8HJCCUR •e*occuR.400oi 

CASE IÜENTIF 1CATICN INPUTS 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
call 
CALL 

SETUP!8HCASE 
SETUP!iHUATE 
SETUP!8MNÊHU 

PRINTING A,JO¬ 
SE TUP! 8HNPR1NT 
SETUP! 8HCPR*. 
SETUP!3H28AR 
SE TUPI8H/PR2 
SETUP!8H/ST 
SETUP! 8HÏS-I- 
SETUP!8MALST 

*6,CASE 
*6,DATE 
* 8 * E MO 

STOP.CONTROLS 
*4*NPRINTÍ 
*e*2PRà 
t 0*1 BAR 
*8*2PR2 
,e./5T 
* 8* TST 
.6.ALST 

INTEGRATION ACCURACT CONTROLS 
SETUPUHDELIN * 8*DEL IN » 
SerUPUMCHlGH ,8,CH1GH ,16» 
SETUP! 8IICOOWN *E*CUORN .16» 

CALL 

CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CwLL 
CALL 
CALL 
CALL 

INPUT TRANSITION ALT1TUUE 
SETUP!dHTKZTH * 8*TR¿TR » 

TR2TR 

INPUT LIMITS ON THE FAIRING REGIONS 
SETUP! 8HX1UP-* EiXIUP I .. _______ 
SETUP! 8HJÜL0W .t.XlLJW » 
SETUP! 8HXUP   , b.XUP I  -   .. 
SETUP! 8HXLÜW * 6.XLCJN I 

TRAJECTORY OPTION AND INITIAL VALUES OF TRAJECTORY 
SETUP!artLOPI 
SETUP!8H20 
SETUP! 8HGAMF0 - 
SETUP!8HV0 
SETUP! 8HT0 .- - 
SETUP!'8HXR0 
SETUP! 8HP0—— 
SETUP«8H00 
SETUP!faHSMKQ- 
SETUP!8MPHIO 
SETUP!8HPS10 
SETUP!8HTHEAL0 

tA.LOPT- 
.8.20 

--. B.GAHFO 
• a.vo 
.8,TO 
•8.XS0 

-* 8.P0- 
. 8.00 

■ .8.SMÍ0 - 
.8.PHI0 
»8.PSI0 
ifl.THEALOJ 

CALL 
CALL 

INPUT TEST UUANTIT IE S FOR ANGLE OF ATTACK CYCLE TIME 
SETUP!8HTCRIT .8.TCR1T i 
SETUP!8HTECUN .6.TEC0N » 

KEAuneo 
..-.. REAJllöi 

READ!182 
. - REAUUau 

READU84 
. RcADl18S 

REAOliöo 
-RtAJlloT- 

Rt»Jl168 
RtAUUBV 
Read!ivo 
RLAul191 
RtAJUVi 

-...KEAUl IVi 
HEAJI1V4 
RLAuli9S 
KLAUUV6 
RtAJUVT 
READUJU 

—   REAUUSV. 
REAUI20U 
READ!201 
RtAUl2Q¿ 

’ RtAuUüU 
KEA0UU4 

• ... RcmjUOS 
REAU1206 
REAUU07 

* REAU1208 
‘ RLAD120V 

RtAJUlO 
RtAJUil 
READI212 
REAUUU 
RcaUI214 

. ...RtAUliiS 
REAU1tlb 

-. .. RLAU1217 . 
REAUl¿lü 

.REAUIE19 
READ!220 

. RcADl¿¿i 
PARAMETEKSREAUl222 
-REAU122 J .. 

KEAÜI224 
... REAUl225 

KEA01226 
AEAJ1227 
REAUl226 

---READ! 229... 
REAUlciO 

- . RcAJIcJl 
REAUl282 

. REAUicii 
RtA Ui 2J4 

--- . . REAUl2aS 
RLAUltJo 
REAUl¿j7 
KEAUl2u8 
RLAUi «.*9 

1-693 

f 



NUMBER Of TABULAR INPUTS PUR EITHER THE INPUT KINO TUNNEL 
OPT I UN OR THE INPUT-TRAJLCTURV-UP ÏÏUN...- 

CALL SETUP!SHMAXVAL »AiMAXVALI 

INPUTS FUR WIND 
CALL SETUP! (IHUU 
CALL SETUP!8HWTMINF 
CALL SETUP!ÖH^TRINF- 
CALL SETUP!0HWTPTOT 

TUNNEL UPTIUN 
fBiMTZ«7S) 
.B.WTMINF.TSI 
,e,aTR!NF,75> 
»8*WTPTUT *751 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALI 
CALL 

CALL 
CALL 
CALL 

CALL 

INPUTS FOR TABULAR INPUT TRAJECTORY 
SETUP!8HTRAJT 
SETUP!8HTRAJI 
SETUP! SHTKAJV - 
SETUP!ÖHTRAJW 
SETUP!8HTRAJRN 
SETUP!BHTRJALP 

,8,TRAJT,7S) 
,8»TRAJZ,75I 

.,8,TRAJV,75I- 
101TRAJX* 7S) 
,8,TRAJRN,75) 
i 8iTRJALPt7S> 

TABULAR INPUT ANGLE OF ATTACK 
SETUP!8HINALPH-.»4,1NALPHI _ 
SETUP!8HALPT A8 , B.ALPTAB,751 

MASS LOSS UPTÍON INPUTS 
SETUP!8HMOPT 
SETUP!8HMMÍAT 

. SETUP!0HNOSEOP- 

TUST IS A MALL 
SETUP!8HTWST 

»4,MOPT I 
i 4,WHEAT I 

--♦«.»NOSEOPJ 

TEMPERATURE 
i fitTWST I 

R6AUIÍ140 
REA jl <c4 L . 
KkAuI i'*c 
REAUI24J 
KEAJl244 
HEAU124S 
RtAUl240 

-REAUU4T 
KEAiil24B 
RfcAuI2%9 
REAU1250 
RtAJliiSi 
KfcAUi252 

______REAU12S3 
RtAUI254 

--. RLAUU55 
RltAUl 250 

. ... REAJI257 
FOR USE WITH LOPT-1 TRAJECTORY KEAUU58 
___ ___ . RtA0125 9-,, 

K tAdi 200 
RfcAJl 2oi. 
REaUIc62 
RtAJlASJ 
RtAUI¿64 

_______REAJ1 265 
KEAU1266 

USED IN RAREFIED FLOW 

TIN1T IS INTERNAL TEMPERATURE OF VEHICLE USED TO OBTAIN 
TEMPERATURE GRADIENT IN MASS LOSS £ACCULAT!3NS USING THE 
ITERATIVE METHOD. 

CAL| SETUP!3HTINIT ,8,T1NIT1 

UPTIUN INUICATING 
CALL SETUP!0HNGEUM 

UPTICN TO INPOT 
SETUP! 8HUCM0 
GEOMETRY INPUTS 
SETUP!8HW1 
SETUP! BHTHcT AI¬ 
SÉ TUP! ÔHRN1 

CALL 

CALL 
-CALL 

CALL 
-CALL-SETUP!BHRIU 
CALL SETUP!8HLAM0AL 

SETUP«8HLAI 
SETUP«8HHXTABI 
SETUP!BHCMUlNi 

CALL 
CALL 
CALL 
CALL SETUP('0HTABZI 
CALL-SETUP! 8HTXCGUJU 

THE SIT UF GEOMETRIC VARIABLES BEING INPUT 
»AtNGEUM I 
CM« ... - .. .--. 
»4»1KCMU I - 
FOR THE FIRST CCNFIGURATION 
,8»ML 1 
»a.THETAii . , ;sh¡I.- ; 
» 8»RN1 I 
» 8*RBi.¡-J---—- 
» 8.LAN0ALI 
.8.LAI I ..- - - 
,4»MXTA8il 
»e.CMOINll ..-. 
» BiTABZl «SOI 
iÉÉllMiè*---— 

CALL 
CALL 

CALL 
-CALL 
CALL 
CALL 
CALL 
CALL 

SETUP«9HTA&I1 
SETUP!8HTABIXL 

.8,TABU .501 
., 8 »TAB IX 1,501- 

FIRST CONFIGURATION HEATSHIELD PROPERTIES. 
SETUP!8HNATLMI 
SETUP!8HTM1 . 
SETUP!BHrtETAll 
SETUP!8HBETA21 
SETUP!8riUtTA3l 
SETUP!0hBtTA4* 

,4,MATLN1> 
« E.TML I 
» 8»BET Ail I 
,B»BtTA211 
,8,817All) 
,B,BETA4l 1 

CALCULATIONSRtA J12ti7 
RtAUI 26l> 
RtAUl2o9 
KEAU1270 
REaJIcll 
KEAU1272 
RtAUI273 
KtAUlt74 
RLAUl¿75 
RtAdi 276 
KbAl)U77 
RtAUI¿7 J 
REAUU79 
RtAUI280 
RtAUUtij. 
RtAUI282 

.REAU1283 
RtAUUB4 
KtAul285 
R tAdi2o6 
RtAdU&7 
REACH 288 
KtAU1209. 
RtAUI290 
READI29i 
READ1292 
RtAUI293 
RtAUI294 
RtAUI295 
RtAUI¿96 
RtAUI297 
RtAUl290 
RtAUI¿99 



CALL SETUP!BMHREfl iB.HREPl » 
CALL SIE TUP! ÖHP1-.»----- -    . 
CALI SETUP!ÖMRHÜÜl > 
CALL- SETUP! BMDEIRHI -,8»UELRHU —.- —-. .... 
CALL SETUP«8HCP2Í ,8»CP2l Í 
CALL SETUP! ÖHCPG1 •— » Ö*CP&i I--- -. -. 
CALL SETUP! BHiNSLl ,8,NSLl » 

- C AL L“ SETUP« UHN S T1-» 8.NST L— )---- 
CALL SETUP!BHMGLi ,fliNGLL I 
CALL SETUP! BH^GTi ,B,Nt.Tl » 
CALL SETUP!BHDELHCl ,b»ÜLLriCl* 
CALL SETUP! BHEPSIU ,8,tPsiLl > . 

./TURN IS ALTITUDE. FUR DISCONTINUOUS CONE 1 SUA AT ION C«N« 
CALL SETUP!ÖM/TUKN ,8,/TURN » 

»EA0I30O 
RtADlIOi — 
klauIjO/ 
RE A DUO* 
RfcAUl UO** 
READliOS 
RtAUiSOft 
REAJl¿3?— 
R J1 ill # 
ÄfcfcüljD9 
RfcADÜlO 
RfcAÜlJii 
RuaDI >* /: 
KbAüI jLJ,,.,, 
ÄEAJIUiA 

GEÜMETRT INPUTS FÜR THE SECOND CONFIGURAT!ÛN 
CALL SETUP!8HR¿ ,B,W/ 1 
CALL SETUP!BHTHETAI ,6.THE TA*I 
CALL SETUP! 8HRN/.~#8»KN2 .. I ---- -- 
CALL SETUP!BHKÜI .8,RU/ J 
CALL SETUP!8HLAMDA/ ,8tLARDA¿) 
CALL SETUP!8HLA/ ,8|LA/ I 
CALL SETUP! 8H-MXTAB/ ,A,NXTA82). 
CALL SETUP!dHCMOINZ ,8»CM01N2» 
CALL- SETUP! 8HTAtt/2 .b.TAU// ,50)... .. 
CALL SETUP!8HTXCGÜ/ .6,TXCGD2.50» 
CALL SETUP!8HTA8I2 ,Ö,TAUI2 .80» 
CALL SETUP!8HTABIX2 ,E»TA8IX2,50i 

SECOND CONFIGURATlUN HEATSHIELO PRUPIRTIiS 
CALL SETUP! 8IIHATLN2 »A.MATLN/) 
CALL SETUP!8HTW2 .8.TW2 I 
CALL SETUP!8HJLTAi/ ,8»8ETA1/I 
CALL ScTUP!8Hrtt TA// ,b,8ETA//> 
CALL SETUP!8H8t TAi/ ,E»ü£TAi/l 
CALL SETUP!8H8ETAA2 .E»btt A4/ ) 
CALL SETUP! 8HHRËF2 . .ß.HHEE/ | . _____ _ 
CALL SETUP!8HF2 ,8»F2 I 
CALL SETUP(8HRHU¿2 .8.KHU22 I -. .. - 
CALL SETUP!8HÜCLRH2 •f»DLLRH*» 
CALL SETUP! 8HCP22 - ,8,CP// » ---- 
CALL SETUP!8HCPG2 » B.CPG/ I 
CALL SETUPluHfJSL/ .b.NSL* ___ 
CALL SETUP!8HNS T2 »8.NST/ 1 
CALL SETUP! «HNGL/-• fciNCL/. )...... 
CALL SETUP!8HNGI2 ,8,NüT/ J 
CALL SE TUP! 8MÜELHCÎ -.fi.UELHC/l......... ..... 
CALL SETUPl'öHcPSIL/ ,e»fcPSIL2t 

Rfc.«ÜlJi,8 . 
RcAi.ll Üt> 
RtA Dl .ii? 
KtAJi J*.b 
READ! il ... 
AcAJl i*t» 
READ! .8/4 
RcAJii/2 
RtAJIi/4 
REAUii/A 
REAUlJ/5 „„ 
READli/b 
RcAJiä/| 
HEAUli/8 
KEADli/i 
RtAUlUlO 
RtAUIJul 
HEaUI TW 
RE,AUl uii 
KtAUlJJA 
RtAUiJJ8 
ME AUl, JJS 
RcAUIJi?. 
RbAUT JJ8 
REA Dl 43 V ... 
READ! HO 
RtAUI3<U . 
RtAUIJa/ 
«fcAUmi ,.™ 
READ!, 3½¾ 
RtAUIJAS 
RtAUIJAo 
HËAUBAT 
RcAulJA» 

•• -...---- ---—... RtAJi JAU ,. 
DRAG COEFFICIENT INPUTS KEAUUSO 

CALL SETUP! 8HRAXC0 .A.MAXCO I ___ ., .... RUIDOSA 
CALL SETUPIöHHTAö ,b,MTA8 ,?51 REAUUS/ 
CALL SETUPIBMLUTAO . fBiCUTAtt iTSI . ., . ,,r,.. KEAJOss 

KtAlDisSA 
INCREMENT IN DRAG CUEFF. INPUTS ....... ....... ktAUliJS 

CALL SETUP! BHMAXWCU .A.HAXRCOI . UAJ08 4 
CALL SETUP!8HHHTAÖ .b.WHlAU »Î5I RtAUljJÍ 
CALL SETUP! 3HWCUTA8 • biHCUl Ad *75» KLAuOib 
CALL. SETUP! BIIAmKLF »biAMREF » * fttAUliSV 
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C 
-c. 

CAli 
CAli 
cm, 
CA11 
CALL 
CAU 
CALL 
CAU 
CAU 
CAU 
CAU 
CAU 
CAU 
CAU 
CAU 
CAU 

C 
C 

c 
C 

C 

55 

■ IWiAUSI INC .OWOM 
S 61 UP I iMNlTHtttfST 
SOUPi *MTOW 
I6WPISH1ÎOPP 
lOU'PiaMlUH 
«lUPI 8«Uff1 

46IUPISMIIMAÍT 
S ff UPI liHifhlHO' 
ffTUP'l 8 HT h DEL? 
SflUP'liMlfMOCU 
ISÎUPI Sliï'HO 
S g !U fl 'AMt&P 
SflUPItlHAfe 
Si TUf I WlPS II II 
SfcfUPI • HTM61 fl 
Iff U fl liHOÎlt 
ifTUfliWiCI 

INPUTS.... 
AtNTMASTI 
8* TON ■ I. 
81 TOTP I 
8(ION ■ ■ I. 
8ilOfP I 
Ai ITWASTI. 
ùiThTMO ,251 
ötTMÜfililSI 
8»TMOcUt«l 
8tTHO 1 
BtISP 1 
il At , . 1 . 
B.nlrtfl 
iiTMSieîl 
IliWLf I 
a*«u -ï— 

-INPUTS - POE.TA4UÍAA .INPUT.ATWUitMttt« 
CAU serufiaiHiATHOs 
CAU if TUPI iUMPUND! 
CAU Sf TUfl ilWNIlNM 
CAU iffUHMtlATNI 
CAU «TUPI • Ml" ABA Mil 
CAU.SI TUPI iMl'AISNO- 

,AiIATNOS I 
,8,OP#NWl 
i«ii-NttNOn 
tlfîttATMî#«! 
*8tTA¡MHO*Í01 

-UtTAttSMO»»».. 

PlOfflNG ANO ÎAiPf INPUT! 
CAU «TUPI •HNPiUÎ i AiNPiOT »51 
CALC if TUPI8HITAPE »A.llAPt 1 

- . PHYSICAL CUNSTANTS - 
CAU Sf TUPI 8HC . f.C 1 
CALL SETUP«8H« ,8,R I 
CALL SETUP« dHGAiWA ,8,GANNA 1 
CALL SETUP! ÍHRE 16,RE 1 
GALL SETUP«8HCAPG ,8,CAPG > 
CALL SEIUPIflHG - - - »8.U I - 
CALL SETUP«BHiEIA .8,¿ETA 1 
CALL St TUP UHSIG -.«.SIG > 
CALL St TUP I SHAH U.HM I 

CURVE FIT CONSÍANTS 
-CALL-SE TUP! dHA-»d.A.SUU 
CALL SETUP« BHd • B.tt.fi I 

2 CALL KEAUiNI INCOLI.S951 
lliilf'll » o, 
00 66 I - l*. 3 

—4-6--1 -4-63- 
IUPIJ) ■ 0 

OH 55 A « I ,- 21* 3 — 
IFUOPUl.EU.ll 10PIJ1 • 1 
Continue . - 
iFiiupoi.fo.n lopmi - i 
cuntinue - -.- 
I0P«T6l • 0 

ITEM - 0 
OH Bd I - 22, 21 

J * 1 I» 4$ 

R6AÛ136G 
KtáúUU 
RtAUIiSá 
A EA Ui «A 
REAUlä»A 
ÄtAJl 
R LAU I SSI» 

...,-RIAuliaT 
KImUIíaí 
ktiM-iJl 
RfcAJi310 
RtiàUi aTl 
REAüIjU 
RfcAJiila 
RfcAJiif4 
RfcAUiilS 
RCAJBTA 
RfcAJiAI? 
IEAjIaTu 

. RiáJiAlV 
RtAwi140 
RfcAJiAii 
RfcAiOl AtfA 
RfcAUiSiA 
RfcAJi Ad** 

-.-RtAUiJiS., 
ftfAJiidA 
RfcAUiS#? 

* Rt;AJl Adit 
KfcAUiiUV 
REmJUIO 
RÍAJ1SW- 
RfcAUl a9R 
RtAU'l ¿93 
«ilAOi l»4 
RfcAJi ÃA.S 
RfcAJiSP6 
RfcAJiAll 
RfcAJi Sltt 
RfcAJi199 
RfcAJi900 

- RfcAiíiAj* 
RfcAJ!932 

- .ÄIAÜHM 
RfcAOHöA 
RtAOI935 
RfcAJi'IO* 
RfcAJi 93? 
RfcAO'1906 

„.RfcA0l93*. 
RfcAJi HO 
RfcAJi 9U 
HfcAUUU 
RfcAJi 91 j 
RcAUiiU 
RfcAJi 9i 5 
RfcAJi916 
RfcMJHi? 
RfcAJi9»8 
ifcAJIill 



..li III.. h................ .......... 
.lull i iiinlnhi nu il U ....il" i...... mi il i ïiHH'Ml I il iMI « ill I i 

I ON 41 « 0 
If I JONJUOKM.Ii.I liM--*"- !.-—-- 
lit» T? K * I f 6J » 6 
lift MiPiKj.eg.n 'Iüpij» •■■i.-...- 

TT CONTINUE 
. If( ITEH.EU.ll ■ -I OP 1741 ■ l -.-.-.— 

iMiuNji.eu.n I op 1741 • i 
'Up. CONTINUE .«.-.-....--- 

CALL MEDtNGIê» 
00 Til 9ii . 

M lfllNPlUT.EU.lt CALL AVPLTIH,H,H.M,H,5fl> 
Ifl IIAPE.NE.tUENO FILc tl 
1 f I I TAP'C.NE »öl K EW' I NO « 

.CALL «IT,... ........... .. 
9« Ht T URN 

ENO 

AJO 1420 
HfcAUHil 
HftAiH 4¿2 
IUAU142 4 
4140142¾ 
4LAU142» 
4tAJI 42* 
41AuI 42? 
4c,AJI 42 i 
41AU142V 
AcmOI 4,*0 
41,Alii 4*1 
41,ADI 4*2 
4thil4JJ, 
41AU14Î4 
4CAl)i 4*> 
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lin'..... 

r.M»¥. 

io« 
a oi 

c 
n* 
20i 

t 
a 04 
aos 
ao* 

c 
»1 

II» 
I 

no 
an 

c 
a ia 
an 

1§0 

114 
. an 
an 

iH.lia 
an 

c 
10 

m i»i 
»»a 
m 
134 
»a« 

SMHi'ôyim ««V 
IMPLICIT HEAL*ti IA*H*0>*íl . .... .... . 

COMMIM/BiKO/ M40.40J,Kl401*GI401.SI40I.KPI40I .CPI40),11401.OBI 
1 «ï4S, 0SP. GTP.ftSS» CTI, (iStt.P.FP.rtt.POfi* P.TO.AS.Sl» l,,0tA,ÊL., 
Mil: i IA t P AC « C140' » iû ) 

»'• cûNNûN/aui/N.M.nu»m .«s, t «k.nc---- — * — - 
C'Cl'MHOf! /M AL TFG/F ¿S3 .N AlI 
COMMUN /EMI/ îTkRN 
R lAOï 

SUM,OUT 1MC KUOY PfftFOUMS-IMI-CALtUUTlONl-ap,-TH6 OAVIOÜN 
MINIMI ZAT1JN MET MOO -MICH ESIABUSH A DIRECTION ALONG WHICH 
S E AM CH FOR A R It ATlVC MINIMUM ANO BOX OFF AN INTERVAL IN 
MIS 'DIRECT J UN 11T HIN WHICH A RELATIVE MINIMUM IS lOCAFÍO, 

l«L -•. 
60 IQ (200.201).1 
I T'«l 
tALl MAIMP IN,N,H,G.SI 

00 10» I»11M 
Si 1,|»*'$(U   —— 

M'"'l .. 
CALI MA IMP IM,N,S,G,GSI 
ip iimsifi«'Qa,,aaa,22? „ 

IPI,* *#(#SM*!P/'GS»   —— 
Miinntioooi es, ï, tpi, it 
6:1 ■ OMI NU â, 000» TPI» 
SL»-ÔS 

nu £11, 1*1, N 
,I,pi|li*'I,UII«L*SII»„--- 

ifil 
CAUL, FC NI N, GP, F P, AP ,M11 
Il PI I TERM,* 1(1*01 M TO 214 
00 1001 * I.N 
k,i11 ■ ipil i JlJy.. 
GU TU 222, 

M«| 
CAU, iMAÎMP IM,N,S,GP,MPI 
IP IMP 1,1:14111,221 
If lF,P-f1,2,11,2,11,22,»_ 
WPITflftil I 

IFIMAL,T1 SH, 2Mi 10 
IL - 2.00*11 
GU 10 210 
P ••PP ----—— 
l»0 214 l'Wli'M 
Mil 11 «CPU! . 
ni i*ip«i,» 
Il (11,,-2.,0l2ll»2kJf„'..aï 

1 
2 
3 
4 
> 
6 

a 
V 

lu 
li 

ro 

£ i 
*t¿ 

. READY 
Ready 
ready 

401 KLAJY 
READY 
READY 

-READY 
READY 
READY 
READY 
READY 
AEI.3Y U 

. ready n 
Ready i% 
READY 15 
READY n 
READY 17 
Ready lb 
READY 19 
Ready eq 
READY 
READY 
READY 2d 
READY £4 
READY,25 
Ready 20 

RfcwDY 27 
ready 2b 
ready 21 

ready 
READY 
READY 32 
READY 3a 
READY 34 
READY 35 
ready 3& 
READY a?.. 
READY 3• 
READY 39 
READY 40 
RcaUY 41 
READY 42 
READY 43 

READY 44 
READY,43 
READY 46 
READY 47 
READY 4» 
READY 4V - 
READY 50 
READY 51 
Ready 5a 
ready >3 

READY 54 
.READY 35 
READY 5o 
READY 57 
READY 5u 
READY 5 9 

30 
3 E 

I-W8 
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«I 1*3 

22? RETURN 

223 0ELTA*2.0*ÛECTA 
224' TU» 1.0/St.--:-—.....—----- . ... 
225 L«2 

. 226-GU TO 222-----u________ 
227 1*1 
22« GO TO 222' ..---------. 
2?() 1*4 

2 30 GO TO 222 ...------ -» .., 
C 

i.. FORMAT <M>HOUNO£R$HOU-... ___ 
1000 FORMAT( 1H * GS -UPEIS.7,' ERR »«E15.7,' TPI ■•EU.?»' IT »U7I 

END .—'.-... 

RfcAOT toO 
KfcAJY ki 
RtAJT bit 
RtAJT 63 
HLAUV 64 
RtAjy t»> 
RtAOY 66 
RtAjy 6 7 
RcauT 6tt 
KtAjy 69 
KtAOY 70 
ReAOY 7* 
Rl«'JY 72 
KtAüY 73 
RtAuT 74 
RthuY 75 

..S'II'I. .. ...'.;| ; 

t 

* 

I* 



U O O <J U 
O 

CMIOUCi ----------......RfcUUC" • -A-. 
iMPticir Re*L*etA-Hfo-i> Rtuuc à 
SUrtKDUHMb RElWCtiCUP.KRED, UEO.UEO.WRPi .. - ■ HtUUC i 
COMMON .MACGM/ XC0NI20Q), ÍCÜMI200» HtüÜC •» 
COMMUN O-CUR.NUCCUR ■ . 5 
COMMUN /1 ONUS/ 101(50)* 102(50) KluUC 6 

.  COMMUN/ lOPT/lPHUCt IN* NCONS » ( PNT. 1 EX • Li Ml t« 1 MN0~-----RbOUC J  
COMMON /bND/ ITfcRM HbOUC « 
01MtNS ION CUF(201 RbÜUC V 
DIMENSION OCCUR ( 4000) tNOCÇURUü) RCÜUC 10 

RbOUC U 
RtUUt U 

c 
C • 
10 

/0 
c 

c ■ 
10 

c 
40 

c 
50 

C 
c 

-c .... 

c 
*0 

« 
c 

-C— 
100 

C. 
200 

SUBROUTINE REDUCE CAN MULTIPLV ANY SPECIflEü ELEMENT OF TMERtUUL ti.. 
OCCUR ARRAY BY THE REDUCTION FACTOR WRF AND SET THE FIRST KEDUC 1* 
ELEMENT OF THE CUP ARRAY EQUAL TO ANY SPECIFIED ELEMENT OF THE KEOüC 15 

-OCCUR ARRAY MULTIPLIED BY THE FACTOR WKF. RbDUC it) 
KtbUL 17 
REUUC 1« 

.. , ... _ ..... ... KtmUl 19.. 

U * 10211» 
IREU « IRED t i 
IFURED.EU.LREDI GO TO 100 
1F( lTERM) 10, 50, 60 

RbOUC 20 
.LEDUC ¿J, 
REDUC 22 
REuUC 25 
REUUC 24 
REuUC 25 

on 20 I - 1, IN 
IFI1D1«II.EQ.IZ) GO TO 40 
CONTINUE 

REuUC 2c 
RLDUt 27 
REDUc ih 
RcuUC 29 

1FÎ ICuMI51.EQ.i ) GJ TO 40 

OCCUR! U) ■ HRF*OCCUR( 12) 
RHED » 0 .. 
GO TO 200 

CUPID « WRF*OCCUR( 121 
RREU » 0 - --- ----- .- 
GO TO 200 

KRfel) m X 
50 MAY »I USED FOR LATER IMPLEMENTATION 

un TO 200 

KKED » 1 
1ÍU TO 200 -J 

KREO « -1 

RETURN 
END 

RtDUL jO 
KEuUu 51....-. 
REDUC 52 
REuUC .)5 
RcDOC 54 
REUUC 55 
REDUC 5u 
RcuUC 57 , 
REDUC 56 
RswUC 59 
REDUC 40 
RcDUU 41 
REDUC 4¿ 
ReDUC 45 . 
KtUUC 4*, 
REDUC 45 
REDUC 46 
REDUC 47 
REDUC 46 
REDUC .49..., 
REDUC 50 
REuUC 5i 
REUUC 52 
REDUC 55 
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CKITÜUT- 
IMPLICIT 

■ SUÜKOUTINE 
ftEAL*« 
H!TOUT 

IA-H,Ü-II 

- DIMENSION ALMAXI200It AIN!M2001»TAMAXI200».TAMINI 2001,¿MAX(200)» 
UMI NI 2001 }FMAXI200Í ,FMIN1200I »OCCUR UOOOJ.NOCCJftf 301 

EQUIVAL ENCE 
1(ÜCCUKl1044)»ALMAXI U» *(OCCUR!1244)» ALMINI i)í . 
2(OCCUR!1444)»TAMAXI1))* I OCCUR 11644)« TAMIN!1)) » 
3( OCCUR ! i 644 ) » ¿MAX 11)) » <OCCUR I 2044), ¿MIN! 1)) » 
4! OCCUR! 2244 ) »FMAX! 1 ) ) » I0CCUR! 2444 > * FMIN(D) 

.. EQUIVALENCE - -- ..-.-. ' ----— 
l( NÜCCUR! Ill» IK MAX) » I NGCCUR! 12)» I KM IN), ( NOCCUR 114) .Nf'RINT) 

COMMCN OCCURiNOCCUR 

.SUBROUTINE R1TÛUT—PRINTS—OUT- A- -SUMMARY OF .THE MAXIMUMS AND 
MINIMUMS IN ANGLE OF ATTACK AS DETERMINED »V THE TESTING IN 
SUBROUTINE VIXEN. - 

IF! NFRI NT.E 0.0)RETURN 
51 WRITE 16»1051) 

1051 FORMAT! iHO 50X^-23HMAX I MUMS - 
13HSMFf6X»11 RALPHA PRIME) 

IN-ALPHA - PRIME/40X* 4HT1ME*9X«1H2 »L2X»- 

00 52 J-L,IKMAX 
ALMAX!J)»57.2957öOO*ALMAX(J) - . 
WRITE(6»1052)TAMAXI J),¿MAX!J)»FMAXIJ I.ALMAXIJ) 

1052 FORMAT UH 3aX»F 7.2. 2E lX.5,4X»Fa.J) 
52 CONTINUE 

WRITElb»1053) 
1053 FORMAT (IHO 50X,23HMIN I MUMS IN ALPHA PRIME/40X.4HTIME.9X,1H¿»12X, 
.13HSMF»6X»11HALPHA PRIME)...-...... . —. 

*.DO 53- jn.IKMIN - -- ---- --.—-.. 
ALMIN! J )»57.2'-)578U0*ALMIN( J) 
WRIT6(6,1052)TAM1N( J).¿MIN!J)»FMIN!J >.ALMIN! J) 

53 CONTINUE 1 
■ -RETURN .-.-.------.. 

END 

X- 
2 
3 
4 
5 
6 
7-. 
6 
*)- 

-RITUU 
Rirou 
RITOU 
RITUU 
RITOU 
TiTuJ 

-RITUU 
KlTUU 
RITuJ 
RITOU IÜ 
RITOU U 
RITUU 12 

. Ri ï OU . La 
RITUU i4 
RITUU 15 
RITOU lo 
Kl 1 U J 17 
RITOU 1ö 

.RITUU IV 
RITOU 20 
RITOU 21 
RITUU 22 
RITUU 2J 
RITUU 24 
RITuU 25 
KITOU 20 
RITUU 27 
RITOU 2t> 
RITUU 2 9 
RITOU aO 
RITUU A1 
RITUU 52 
RITUU 33 
RITOU 34 
RITOU 35 
RITOU At> 
RITOU 37 
RITUU 36 
RITUU 39 
RITUU 40 
RITUU 41 
RITUU 42 
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CHOftHM.—- 
SUM OU UN 6 RO'SBUK 
IW'LICt! Mkin U-H,0-Z) 
COMMON OCCUR. NQCCUR 
CÜMMÜM/«LKO/HH( UOO),P (40>, 01401.E« 401,OPUOI.AHOÍ,. 

I ü<401,liS,&SP,&TR,aSS.CTT.ÜSB,F/Z,FP,FÖ,F0,2,PZZ,T3,RS,SL,/22, 
101/ .AXXtitL. ••     -..- -..- - - 
2l)El XX.F AK .CXXl 40.> 101 

CUHMCN/OOP'T/EOUOI ~ . 
C.JMMUN/tND/ l ÎÊKM 
COMMON/ 1QPT/ IHKOC, mlMAX .NCÜNS» I PNT, lÊ X.UM 1 T, lRAND • 
COMMON /1XGÜM/ XC011200)» 1CÛM120ÜJ 
Ut Mt NS l ON Cl 20,201...-    -..-.—.-..-. 
DIMENSION OCCUR!40001. NÜCCUR1301 
lauivAiENCE iHHiMon.cun ■ - 
CUUlVALENCE 
EUU I VALENCE 
EQUIVALENCE 
EQUIVALENCE 
EQUIVALENCE 
EQUIVALEN« 

(XCÜM (U, ALPHA) 
IXLUM ( ¿ ), litTA ) 
(XCJMI3),GAMMA) 
(XCÚMI4)t DEL) - 
1XCGMI5),RAÎUI 
1XC0M16),TÜLI 

C 
c 
c 

.C-. 
c 
c 
c 
c 
c 
c 
c 

SUBROUTINE ROSBRK ATTEMPTS TO MINIMIZE THE VALUE OF A FUNC' 
I]ON U1 PI,P2,,P(NMAX)^ í MHERE THE P'S ARE ADJUSTABLE- 
DESIGN PARAMETERS BY THE AOSENBROCK ROTATING COORDINATE MINI 
H1/.ATI ON TECHNIQUE. 

NMAX IS THE 
VALUE IS 20 

NUMBER OF PARAMETERS TO BE ADJUSTED. ITS MAXIMUM 

NT RIA 
NSTAG 
index 

o 
o 
o 

c 
123 

C 

611 

610 

1 - 
2 
3 
4 
t> 
ti 
7.- - 

» 
9 - 

■ CA« FEVI NMAXtPtUl -- 
IF1ITERM.N6.0) GO TO 600 

I 
" • 
C 

IF1NTRU.LE.LIMIT) GO TO 610 
WRlTE(6t6H) ... . .-.. 
FORMATl1H0 34HNTKIA GREATER THAN LIMIT IN ROSBRK) 
(TERM....*.. 1----.......- 
60 TO 120 
INDEX « INDEX« .... 

1 FtNTRIA.NE.O) GO TO 103 . - -. 

... 104 
Í 
c c 
c 

-ULAST-*_U- 
USTAÜ ■ U 
UPRÉV « U .. 
NSUCC » 0 
NTH I A ■ 1. 
OU l04 1*1,NMAX 
«11) * 60 (il-— 

MATRIX IS SET TO A UNIT MATRIX 

DU 1 OB 1*1,NMAX 

RUS Bit 
RUSttK 
RÛSBH 
R0S6R 

.. RUS Bit 
RCJSBR 

.KUSBK 
RUSBK 
RÜS ItR 
ruSbk 10 
KUSBK U 
RuSbk lx 

... RUSBK 13 
RUSBK 14 
RUSBK ¿S 
RpSoK lb 
RÜBI3K 17 
KUSBK IB 
KUSoR 19. 
KUSBK 20 
KUSBK 
RUSBK 

* KOSbR ¿3 
• ROSBH 

.JtUSBK 26 
* RUSBK ¿6 

RUSBK 27 
• KUSBK 2¾ 

RUSBK ¿9 
RUSBK 30 
RUSBk 
RUSbK 
KOSBK 
RUSBK 3*, 
RUSuK 35 
KUSBK 3b 
KUSBk J 7 . 
KOSBR 3a 
RUSBK 39 
KuSBK 40 
KOSBR <,1 
KUSBK 42 

.„...KUSBK 43 
RUSBK 44 
KUSBK 45 
RUSBK 40 
KUSBK 47 
KUSBR 4B 

_KUSBR 49.. 
RUSBK 50 
KUSBK 51 
KOSBR 52 

. KUSBK 53 
RUSBK 54 

.....RUSBK 55 
RUSBK 5b 
KUSBK 57 
KUSBK 5B 
KUSBK 59 

4,1 

22 

3* 
J2 
j3 
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i 

DÜ iOS J«1»NMAX KUS lift 60 
ÍFU-JI lOfttlOT.m....-...—.-.- - -. ROSIM 61- . 

10* cn.JI « 0.DO RUSttK öÜ 
GU TO 10S------- *. -.-.RQStW 6J - 

10T Cll.J) * 1. DO RUStJH 66 
10» CUNflNUS ----.-. RUStJH *!> 

N*i RÛSOR t»6 
.  ..0(1) * 0.()0--1—-------ROSOH .67.—... 

OU TO 108 ROS OK 66 
C ...... ...... . RUS6K 69 . . 
C SECOND ANO SUBSEQUENT TRIALS STAKT HERE KUSUrt 70 
C . ' ■ -. - ... RUS 6* 71 
C KUSUK 7k 

103 NTRIA.m.NTRIA.£...1..-------:-- KUSUK 7j....„ 
I F t U-ULAST*(1.00£T0L)I 109,109,110 KOSüR 76 

C . .. -.- . . ■ . KUSUK 7 6 
C IF TRIAL WAS A SUCCESS ,S TART HERE KOStJR 76 
C ' . . . ....... ... .. KUSiiR 77 . 

109 MUST » U RUStJR 76 
- ... .• • NSUCC - NSUCC £ -1-—-KUSUK 79.. 

DIN) a O(N) £ EIN) KÜSÜR 60 
IFINS0CC.GË.20) GO TO 50 .- . - - KuSuK öl 
EIN) * ALPHA6EIN) RuSUR 8k 
GO TO 108 -..-. -- R06UR di 

C RQSBh 86 
, C-IF TRIAL WAS -A—F-A ILUK Et START—HERE -—----RUStlK.öS   

HO CONTINUE KOSUk 06 
WRITE16,300)NTRU,N,NSTAG,NSUCC,U.NMAX,(PII),I»l,NMAX) ROSuk 87 

3C6 FORMAT 11H026H NTRIA N NSTAG NSUCC19X1HU/ LH 616 .F20.10/1H KUSdR 80 
1 13HPII ) I « 1 TO 13/(1H 6F20.10)) RuSDk 89 

DO 111 1*1,NMAX ROSUk 90 
-• in pii) * pm - opio -.-.. ,. kusuk 9i _ 

U * ULAST RUöüK 92 
IKNSUCC) 112,112,113 . RUSÖK 9j . 

112 EIN) » -tJET A*E I N) RUSuk 96 
GO TO 125 .- - - - -- -. .. - . RUSUk 95 . 

50 WRlTEI6,922) NSUCC ROSUK 96 
922 FORMAT IIHO 15HWARN1NG-NSUCC» 16,IX- 22HG0ING TO NEXT VARIABLE).ROSUK 97_ 

C RUS UR 98 
C SEARCH IN ONE DIRECTION -■ - . . RUSOR 99 . 
C KUSUK100 

113 EIN) » GAMMA*01N) - - - - . KUiURlOl 
C IF N * NMAX, THIS STAGE IS COMPLETE. RU5UR102 
.- 1HN.EIMMAXIG0 T0-4W-----KOSURlOJ. 

N*Nc.t RUSUR134 
01 Nl • 0.00----—-.-.....- . ROSURIUS .. 
NSUCC * O RUSUR106 
GU TO 125 -----—,....... KUSUR1Ö? 

C ROSURIOU 
-C- STOPP IN&-CR.l.TERIA-iS-API>U10-AFTER-2Na.AN0-SUQSE0UEMT_ST AGES_RUS UR10 9   

C KUSoRUO 
-,-115 I FI NSTAG) 116,1-16,117------------- RUSURIU ..._ 

117 ULIM * UPREV - DEL6UPREV RUSUKU2 
IF! (UPREV-USTAG).EQ.O.CO) GO TO 121 - .... , RUSBKii j 
URAT * IUST AG-ULAST ) / I UPREV-USI AG) HUSÓKU6 
IFIULAST - ULIM) 121,121,118.- ----- . KOSUkUS -.. 

ÍXA IFIUSTAG - ULIM) 121,121,119 R0SUKU6 
119 IHUKA1 - KATU) 120,121,121 KUSuKli? 

C , KUSURliU 
)20 WK I TE (6,301 ) KÜ5URU9 

* 
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101 

102 

103 

ULftSr » E20*i0/iH 

FIIHHAT ( 1H0 26HK0SBKK SEARCH IS COMPLETE.) 
.. WR I TE I <». 302 » ■ Ul AST » t P T1111 »I »NMAX J -. 

FORMAT(1H037HFINAl PERFORMANCE FUNCTION. 
UÛHflNAL PARAMETERS ARE /UH 6620.10)1. 

FORMAT?[hOIBHNUMOÊR OF TRIALS'« 1S/1H löHNUMUER OF. STACES 
GO TO 600 

Ï&) 

A NEW COORDINATE.SUSTEM. 

SEARCH IS COMPLETE 

SEARCH WILL CONTINUE IN 
121 UPREV » USTAG 
llo USTAG « ULAST--- 

NSTAG * NSTAGU 

C DEFINE NEW COORDINATE SYSTEM. 
CALL GRAM ---- 
WRITÊI6.30A) 

¿0A FORMAT I iHO 20HC—MATÍU-X- FR0M-Ä0S8RIL/- 
UU 200 («liNMAK 

200 w»tlTcl6to05) I Cl 11J ) » J*1»NMAX ) 
105 F0RMATU2(1XiIPE9 *2) ) 
12¾ N»l -.* 

Dll)* 0.00 
NS0CC«0.. - --- 

108 CONTINUE 

500 
501 
503 

600 

WRITE!6»306)NTRIA*N»NSTAGiNSUCC»U»NMAX»(P 11)tl»l.NMAX) 

define cuuroinates for next trial. 
125 00 122 I-l.NMAX 

OP! J )*Cll *N)*EIN).. ...... 
122 P111 *P! I HOP! I ) 

WRITE! 6.600 HOP!! )» I»1«NMAX) 
WRl TÜ 6.501 ) NMAX i IPï I ) «I« l .NMAX) ■ 
WRlTit&f503) N.EIN) 
FORMAT! IhOIAHIN ROSBRR DP -/UH 1P6E20.7)) 
FORMAT! 1H013HPU1 ! - 1 TD 13/UH 1P^0.7)) 
FORMATUHO 13HIN KOSBKK N « I3.2X6HE«N) *t20.l0) 

GO 123 
RETURN ' - |-!|i ■" " 
END 

I-70A 

ROS UK 120 
R0SDR121. 
RUSBR122 
aus UR 1*3 
KUSUIi.1*'. 
RüSttRi25 . 
ROS UR12 0 

.. ROSiJRl* t — 
HUS UR UK 
ROS UKi*9 
ROSUKHO 
RUS 0RJ.5 1 
KUS Urt *. 3 ¿ 
RUSUKiSU- 
KUSUKli*. 
RUSUR13 5 
RUSURlUS 
RUS Uhl3 7 
RUSURL3U 
RUSuRU9 
RUSURUO 
RUSURl'tl 
RUSOKi'U* 
ROS UR 163 
KUSUR146 

...RUSUK 163 -. 
RUSURIAG 
RUSURL67 
K0SUR16B 
RUSuKi.69 
RUSuRlSO 
RUSuKlal- 
KUSURi>2 
RUSUR153 
RUSUR156 
KüSüRiSa 
ROSUKiSo 

... KUS UK 15 7 
RUSURiaU 
RUSUK155 
RuSURisD 

. RUSUR161 
KUSUKU2 

m-—.— - .....ir1.r.rlrrm.[î[^1ffî[..||)t[^ 
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C ROT ATÉ 

c 

c 

IMPLICIT kEAL*B (A-H,0-H 
SUliRUUTlN6-RUTATE(OER I V*LP>---— 

REAL*» MX»MY».HZ----—-- 
REAL*a NUMERI.NUMER2 

DIMENSION TABIXtSOI,TABU50»,TAöZ( 50J.OCCUR«A000I,N0CCUR«30I. 
I 0ERIV!16>»XJR(25)»XJI125> -- -...-. 

DIMENSION XNR(¿5), XNH25I 

EOUIVAIENCE 
UGfXURIOOll 
21 OCCUR«012» 
3( OCCUR« 020» 
A(OCCUR«Ot2I 
51 OCCUR« 045) 
6(UCCUR(055) 

-7(uCCURl 065) 
«(UCCUR« 077) 
<*( OCCUR« 0Ü2) 
XU)CCUR(C'U) 

EOUIVAIENCE 
i (uclur «ioai 

- 21UCCURI Ü0) 
3( OCCUR« 203) 
4(UCCURl212) 
5« OCCUR 1 237) 
ò(UCCUfttü9H) 

.AREf.- ) 

.CNALP > 

. CMU > 
,Pl ) 
,PS1 ) 
.RHUINF) 
, SMR -- ) 
.TCRIT ) 
.V ) 
.2 ) 

,20 ) 
* ALN-I-U2) 
« CN ) 
, M2 ) 
,XUP ) 
» TAB I«1) 

,«OCCUR«002).ALPHA ), 
i « OCCUR I 013),CMALP ), 
,(UCCURl021),D ), 
, « UCCUR(05 3) » P ). 
, « OCCUR!050).0 ), 
, « UCCURl 05(> ), RHUl Nil « 
,(UCCURl071), THEALP), 
,(UCCUR(078),TECUN ), 
,(UCCUR(0Ü4),W ), 

«OCCUR«003) 
IOCCJRÍ015) 
I OCCUR« 027) 
«UCCUR« 044).PHI 
(UCCUR« 051),00 

.ALPRIM). 
iCD ), 
,G ), 

), 
), 

(OCCUR«075) »T-) , 
(UCCUR« 031),SMF ), 
«UCCUR«090),XBAR ) , 

,ALST 
,CM 

, « OCCUR« U3), THEALO), «OCCUR« 122) 
, l UCCURl 131 ). AL11ARP), ( OCCUR« 202) 
, I OCCUR!210), MX 
,(OCCUR(221>,SINGO 

), « OCCUR!944)»TABIX(1I),«OCCUR«994),TAB2(11) 

>, 
) , 

),( OCCUR!211),MY ), 
), I OCCUR1229)iALALI -1• 

EQUIVALENCE-. ..-.. 
1(NJCCUR(04), MAX TAB)t(NCCCURI071 » LOPT ) 

COMMON OCCUR,NUCCUR 

SUBROUTINE ROTATE CALCULATES THE ANGLE OF ATTACK BY ONE UF 
TWO METHODS DEPENDING ON THE VALUE OF THE INPUT LOPT. 
LOPT a 0 IS AN UNCOUPLED THREE DEGREE OF FREEDOM CALCULATION... 
LOPT - 2 IS A SIMPLIFIED ANGLE OF ATTACK SOLUTION REQUIRING NO 

■ •INTEGRAT ION........ . . 
THE FOLLOWING DERIVATIVES ARE CALCULATED IN THIS SUBROUTINE 
ÜERIV« B JaPSI DOT.- 
DERIV(9)»THEALP DOT 
UER1V«lOlaPHI DOT -- 
OER I Vl’ll ) »U DOT 

.. - OERIV« A2)*SMR - DOT----- 
OERIVI13)*P DOT 

- . TESTING LOPT -- - ---...-s.—.- .-. 
IFILUPT .ED.OIGO TO t) 

FUR A NÜN-2ER0 VALUE-OF-LOPT-THE DERIVATIVES ARE 1ER0E0. 
DU 9 U»3,13 
DEKlViJJ-O.OO .. 
IF(LOPT,EQ.2)G0 TO 15 
«ETURN 

-ROI AT¬ 
RO! AT 
RUT AT 
RUTAT 
RUT AT - 
RUTAT 

-.RUT AT... 
RUTAT 
KU( AT 
RUTAT 
RUTAT 
ROT AT 
RUTAT 
RUTAT 
RUT AT 
RUTAT 
KUl AT 
RUTAT 

-RUTAT 
RUTAT 
RUT AT 
RUTAT 
RUTAT 
RUTAT 

.RUT AT 
RUTAT 
KuTaT 
RUTAT 
RUTAT 
RUTAT 
RUI AT 
RUTAT 
RUTAT 
RUTAT 
RUTAT 
RUTAT 
RUTAT- 
KUTAT 
RUIaT 
RuTAT 

-RUTAT 
RUTAT 
RUTAT 

-ROT AT 
ROTAT 
RUTAT 
RUTAT 
RUT AT 
RUTAT 
RUIAT 
RUTAT 
RUTAT 
RUTAT 
ROTAT 
KUTAT 
rUTaT 
RUTAT 
RUTAT 
RUTA« 

1 --- 
¿ 
3 . 
4 
-5. 
6 

..7— 
t) 

., 9 
10 
11 
12 
13 . 
14 
15 
lb 
17 
lö 
19 
¿0 
21 
22 
2 J 
¿4 
25.. . 
20 

27 
2B 
29 
30 
31 .. 
32 
3 J 
34 
35 . 
36 
37„, 
3 ü 
39.. . 
40 
<»1 
4¿ 
.43 .. 
44 
43 
4 o 
47 
4Ü 
49.. . 

50 
51 
52 

. 53 
54 
59 
50 
57 
Su 
5 9 
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ZH£.OERIVAX IVES 
DEfUVt 9J«THEXA 

OF -THE .EüLEA. ANGLES, MUERE- 
SUU ALPHA DOT * DERIV(10 í“ 

iqo 
101 

.. FOR LOPX-O USING A THREE OGGREE-ÜF. FREEOOH IN ROTAT1UM 
*H!CH CALCULATES THE DERIVATIVES WITH RESPECT TO TIME UF THE 
IDLER ANGLES - PSIi THETA SUI1 ALPHA. AND PHI • AND UF THE 
ANGULAR VELOCITIES ** P.U.SMR. 

CONTINUE . 
TRIGONOMETRIC FUNCTIONS OF THE EULER ANGLES. 

-S INP*SINI PHI) .—-—.- ......----- 
COSP-COSIPH1Í 
5INl»SlN(PSn . . 
COSI«COS(PSI> 
i» INL* SI N( THE ALP I ....-...- -. 
CaSL*C0SI THEAI.P I 

CALCULAT ION-QF 
DERIVIBI-PSI DOT, 
PHI DOT. 

OER I VIH I = ISMR*CUSPCU*SINPI/COSL 
0ERIVI9I*0*COSP-SMR*SINP 
OLK IVI101 »PCUEft IVIÖI* SINL 
COSLP»COSL*COSl -.'-- 

DETERMINAT ION OF THE ANGLE 
THE PRODUCT - COSUHETA SU» 

IFICUSLP.LT.O.OOIGJ TO 100 
ALPKIM«acosricoslpi . 
CN»CNALP*ALP«IM 

. GU. TO ♦ • •- ----- 
WRITE 14,101» 
FORMAT!1H0 iOR.76HTHE ARGUMENT OF 

If GAT IVE. GOING TO NEXT CASE.l 
LP®6 • ■ 
RETURN 

ROT AT 
METMUDKUTAI 

RUTA* 

OF ATTACK FROM THE 
ALPHA)*COS(PSII. 

ARCCOSINE OF 

ALPR1M IN SUBROUTINE ROTATE IS 

-C- 
c MOMENTS OF INERTIA ARE DETERMINED FROM THE INPUT TABLES. 

CONTINUE ■ ■ -.Ill'l; - 
L J, 

UI«TAÖLEUtTAB/, TABI.MAXTAB.LU 
UlXsTABLE(¿.TAB¿.TABIX.MAXTAB.LL) 

IPIUI.60.0.000)00 ,10-.13 ........ 
I FUJ I X.ED .0.000 ÍGO TO 14 
CM*CMALP*ALPRIM . 

CALCULATION OF 
OUT. 

DERIVATIVES UF THE ANGULAR VELOCITIES. WHERE 
OERIV( 12)*SMK DOT. AND 0ERIVU3)»P DOT. 

.., 

ÜER1VI11)«a 
—T E Ml-* OD *AR Ef ♦ 0/ U1 

TEN2*0.00 
IF(ALPRIM«NE.O.OO)TEM2*CM/SIN(ALPRIM I 
TEM3«SINL*C0SI 
ÍP!tòàjÚO'*p!*CMO/V.,:. 
TEM5«1U1-UI*I*P/UI 

_OER IV? 11) ■TEMl*(IEil2.ftiTEM3*COSPCSlNL.*SlNP)tTEM41,0) CTEMSf.SMRCMV/Jl 
UÉRIV<i2)-TEni*ÍTEM2*(SlNl*CDSP-TEM3*SINP)tTEM4*SMR)-TEMS*0CM2/iI 

. OERI VT13)*MX/UIX - -.... 

C 
c 
c 

IFIXBAR.LT.XUP)GU TO 10 
11 ALPHA*ALPR1M 

... -RETURN- 

TO 
IN NON-CONTINUUM FLOW REGIME. 
DETERMINE APPROPRIATE ANGLE 

PERIOD OF THE CYCLE IS TESTED 
OF ATTACK FOH USE IN UR AGCO. 

I FIT.EU.Q.DOIGU TO 11 

ROT AT 
HUT AT 
KUTAT 
RUTAT 
KUTAT 
RUTAT 
RDT AT 
ROT AT 
KOI AT 
RÜT AT 
HOT AT- 
RUTAT 
RUTAT 
KUTAT 
RUTAT 
HU1 AT 
ROT AT 
RUT AT 
RUTAT 
RUTAT 
RUTAT 
RDT AT 

-.RUTAT 
ROTAT 

NkU)AT 
RUTAT 
RUTAT 
ROTAT 
RÜÏAT 
RUTAT 
RÜTAT 
RUT AT 
RUTAT 
KUTAT 
RUT AT 
RUTAT 
RUTAT 
RUT AT 100 
ROT AUDI 
RuTATIOk 

.. RUT AT 103 
RUT AT 104 
RUTAT10S 
KUTATlOá 
ROT AT 107 
RUTATIOB 
RUTATlt) V . 
RUTAT11U 
KOTATui 
ROT AT 112 
RUT AT 113 
RUT AT Al4. 
RUT AT 11» 
ROTAT11» 
KUlAT 1* 7 
AUI ATUO 
RUTAT Lit 

60 
61 
62 
t»i 
64 
63 
66 
6 7... 
6B 
69 
70 
71 
72 

.73-, 
7A 
75 
76 
77 
76 
79. 
60 

61 
62 
63 
64 
8». 
66 
o7 
6b 
69 
90 
91 
92 
93 
94 
93 
96 
97 . 
96 
99 
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tHT.GE.TCHITJGÜ TO U 
I M T .GC.TfcCí)N)GOTO 42--—-—- 
IF(P.£O.O.JOJALPHA«2.DÜ*ALWIG2/PI 
i F l P .Ne .0 .00 ) ALPHA-=0. 500*( ALWIG2¿ALBARP J 
r,ü ro u 

SIMPLIFIED ANGIE OF ATTACK SOLUTION WHICH REQUIRES NO 
CALCULATION UF DERIVATIVES OR SUBSEQUENT INTEGRATION. 

15 L L ® *1 
I FI /.. LE .100 .000 IGO TO 90 
UI«TABLEI2iTAB/|TAÜItMAXTA8tLLI 
IFIUl.EQ.O.OüOKiO TO U - • -- ----.- -- 
ft ET AZs-DLUGI RHOIN 1/0.076474DO) 
IFltlETAZ. Le .0.000 IDO) öt TA2“ 0,000130 
I F.I 2 .EQ.20I CUaO. cl 
AKl=ARtF*G*2*l2.OD0*CC»CNALPCCMU*D*O*N/(UI*GI>/ 

1U.OOO*0ETAZ*W*UABS(SINGO)) 
- AK<< = ARtF*G*2*2*l l CNALP ,L ) fflETA2*DABSI SINGO l/fcCMALP*0*W/4Ul*G) I/ 

11?.OoO*W*I BETA2 *S INGO)**2) 
17 CONTINUE 

TftAR*-2.0D0*PI*2/UETA2*V*SING0*0SQRT(AK2*RHUINFn 
IFITHAR.LC.TECDNIGU TO 16 
IFITHAR.LT.1.00-10)GU TO 16 

16 

USCILLATUKV SOLUTION FUR CYCLE TIMES, TBAR, GREATER THAN 
TECON. 

SMF»l.ODQ/TBAR 
TEM-2.0U0*USQRTI(AKHAK2J*RHOINF) 
CALL HESS EL ITEM,O.OUO,1« OU-5,IG.XJR, XJ 1,1) 
CALL NEUMAN 11.00“SfTEM.O.000,10,1.001* XNR* XNI,XJU 111 . XJ I(11,XJK(2) 

1. X J 11 2 ) , 1 ) 
lFI 2.NE.20)GO TO 2 
UTEMUi »-0.500*T EM*ilET A2/2 
OtNAC2=ûrEMU2*I-XNRI2)*XJRI 1HXJRI2) *XNR(1»I \ 
NUMERI * I XJR11) *AK1*THEAL0*2.17o90“3* BETA2)/12*JExP I AK1*PH01NF C 

1UETA21) .... . . '. .. 
NUMER2«THEAL0*UTEM02*I-XJR(2))*DEXP(-AK1ARHUINFI 
AC2»INUMER1-NUMER2)/0ENAC2 . .. 
AClslTHtAL0*06XP(-AM *RHUINF)-AC2*XNR(l))/XJR(il 
ALALI*0EXPIAKi*RHUINF)/OSQRTIP1*OSQR TIAK2*KH0INF )) 

! CUNTINUE 
- ALPkIM*OEXP|AK1*KHJINF)•( AC1*XJK(1)CAC2*XNR(1) ) - 

CN*CNALP*ALPRIM 
CM*CMALP*ALPR1M-- ---. 
ALPHA*ALPIUM 
RETURN • —. . ..-.. .... i 

E NVeLOPE—ANGLE—OF—AI.TACK—CALCULAT 1 ON. F UR .TBAR-LESS _T HAN .OR.. 
EQUAL TO TECON. 

AL ALOaOEXPIAK1*RHUINF)/DSQRTIP I*D$QR TÍAK2*RH01NF ) ) 
I F I 2 .EQ.20)ALACICALALO 
ALPkIM»0.6366100*THEAIC«ALAL0 
ALPKIM*ALPRIM/ALALI 
S MF »0.0 00 . ..  .- - ----------- 

IF ANGLE UF ATTACK ENVELOPE VALLE IS LESS THAN OR EQUAL TO 
ALST, INPUT ALPHA STOP VALUE, THE TRAJECTORY IS SWITCHED OVER 
TO A PARTICLE TRAJECTORY, LUPT«i, AND ANGLE OF ATTACK IS SET 

R0TAT120 
rut irui 
ROI AT 122 
RUT AT 12J 
RUT AT i,:4 
KJlAr.ua 
RUT AT Uti 
KUIAT U 7 
RUT AT Ub 
RUIATUV 
RuTAlliO 
RUlATlal 
RUTA! 1U 
KUl Af 1 i j... 
KUI AT la-» 
RUlAT1J5 
RUi AT litt 
RUT AT U7 
RUTaTUB 
RuThTiJV 
RUTAT LfO 
kUT AT i a i. 
RUTATUe 
KUTATiAJ 
RUT AUA* 
RUT AT 145 
RUTATHc 
KUTATH7 
RUT ATlAb 
RUTATlAV 
rui ausq 
RulAllai 
RUlAT 132 
RUI AT t.ttJ 
KOI AT 134 
KuTATiaS 
RUIaT156 
RJlATla? 
RUIAT 15b 
RUTAUas 
ruiatioo 
RUT AT lb 1 
RUT AT Lt>2 
RUIAT 16 a 
KOI AT 16A 
KUlATloS 
RUTATUb 
RUT AT 167 
RUTATUb 
RUT ATlo9 
RUTAU7U 
R0TATU1 
RUT AT 172 
RUTAU7Â 
RUTAT174 
KUT AT 175 
KUI AU7b 
RUT AT 177 
RuTATiTd 
RulATi79 
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to 21;AO* 
IF( AlPHIM.GT *ALST»00-40.W- 

90 ALPKIM«0.000 
L(»T*1 .-.. 

92 CONTINU?: 
cn»cnalp*acprim.... 
C M« C HAlP * AL P R1M 

.. ALPHA-ALPHIM---*-— 
12 ACTUAN 
U WKlTElOilOU»* . -... 

U»«t» 
ACTUAN ..-.—■ ■ —.. 

19 WHllEIt»,101412 

Hi íc T URN 
TOU FÜitHAT( 1HÖ lOX*37HRESULT OF TAB! LOOKUP IS 0.000 FOR 2»E12.5) 
1014 FORNAT (IHO >OX, 38HR6SUIT OF TAB1X LOCKUP IS 0.000 FOR 2-612.5» 

END .- .... 

RU!ATIBO 
ROTAT ai 
KUIAïlo¿ 
ROT AURA 
RUÏ ATLd4 
RUI ATU5 
AUT AT ittc* 

..RUT AT U»7 
HUT AT lb B 
HUT ATiö9 
RUT AT 190 
HUT AI 191 
RUT AT 192 
HUT AT 19j 
nUT AT 194 
KUIAT 195 
RUT AT19o 
RUTAT 197 

% 
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CSAVEDV --- --—------ • SAVED ■ X 
IMPLICIT RëAl*0IA“H|0“i) SAVtit» ¿ 
SUÜHÜUTINE SAViDVUtOVAKtOCCUR!---. SAVED J 
DIMENilÜN OVAR( SOItUCCURUOOOI SAVED 4 

C .. . ..-...SAVED 5 
C SAVED b 

■C  - SUBftUDTINE -SAVbUV STUAES THE-..VALUES OF UCCURUJX-HSI*—. SAVED 7 
C CCCURl205-2091, AND 0CCURt222» IN LOCATIONS 0VARI1-19) SAvtD ü 
C HCSPECT1VELV AND.LATER RESTORES THESE VALUES TO THE OCCUR SAVED 9 
C ARRAY. SAVED 10 
C SAVED LI 
C ' SAVcD JU 

... K -* K.— - .. - -.. ... SAVeU l A.. 
GO TO 1100,200), K SAVtD 14 

100 00 111 I » l, 13     SAVED 13 
U1 DVARIll » 0CC0Rmi32) SAVED 11> 

. on 112 I » 14, 18      SAVED 17 
112 DVAKI I ) » OCCUR!I£191 ) SAVtD 1Ü 
. UVAKU9I-* OCCUR I 2221--—-—---SAVtD 19 

RETURN SAVED ¿0 
200 - OU ¿22 I * 1,. U - --- .—.... SAVtD 2i 
222 UCCUR MCI 32 ) « OVARII ) SAVtD 22 

- OH 223 l » 14, 18.    SAVED 23 
223 OCCURIIUSll * DVAR(I) SAVED 24 

- OCCUR 12 22) »OVAR« 19)-----------.....SAVED 25 
return saved 20 
END ..-.. . SAVtD 27 
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CSCREFN 
SUltKQUT INE SC»E6N<N,X,!SUC,VAL,0» 
IMPLICIT REAL0*1».-.- ... 
Ht AL *8 LA1»LA2»LA1F,LAHDA1»LAM0A2,LAMDIF 

LÜMMON OCCOR.NIICCUR . 
ccnhön/mult/smultusi 
OI Mt NS I ON HENLIVUS),--- 

INflCCUWiJO) 

At 251»OCCURt AOOOI 

t OUI VAL tNCi l OCCUR IA2 I »1*11 » (OCCUR 1102» »TO I • ( 3CCURÍ1081*20» 
UOCCURani */Sn»l JCCUR(l231.TSn,(N0CCURU5J »NSEOMt» 

2(NOCCUR(22)» NTHRST» 

UCLUrUTOÍ .NlH»tOCCUR(l50i»TMeUf J »lOCCUR*U9»*RNIH t 
2(ÜCCUR(1W» »RJ1E » * ( OCCUR* ^1» .LAMO» F ». (UCCUKUtfe ,L A1F» 

REALAHÜLL (25»/4*0.00» 2*3» 00*Z,*4.D0»* aO.üO» 14*0. JO/ 

fUO(VALENCE J f(aCCUR»134»»THE T AU *(OCCUR (135»»RNI 
),(OCCUR«i3T » *LAMU Ai )•lOCCUR1138» »LAI 

...» » ( OCCUR t i40JtlHËTA2»*( OCCUR 11411 »RN2 
> »(OCCUR! 1431»LAMÜA2» * ( OCCUR!144»»LA2 

». 
». 
1. 
1 . 

) » ( OCCUR! 207)»THO 
),(0CCUR(21O».MX 

)• 
».... 

UUCLURI 133I.RI 
2(uCCUFU 1361 » R81 

, 3( OCCUR!130» »W2 • 
4lOCCUR!1421»R82 
3«UCCUR(1451.¿TURN» 

EuO(VALENCE!OCCUR(222 » » ISP I 
EmUIVALENCE 

3( (ICCUR( ¿05» »20N J, ( OCCUR! 206» »ZOFF 
. 4lOCCUR!¿081.TUN  »»(OCCUR!209»,TOFF -.----. .. 

RfcAL*áOUL(25»/¿nOOOO.OO, 2*.6U0,2*368.00.40. J0.40.00,17*0.u0/ 
RtAL*4M(25»/135.141,137,143.138.144.134,140.145,139»222.205.208» 

1206,209,10*1/ 

3UÜRÚUTINE SCREEN TESTS THE VALLES OF UP TO TWENTY-FIVE ^ 
ELtMENTS OF THE OCCUR ARRAY TO UE TERMINE WHETHER THESE VALUES 
Ln wHHlN PRESCRULO LIMITS. IF ANY VALUES LIE OUTSIOE THE 
PRESCRIBED LIMITS, A UUANT1TY E IS CALCULATED AS A MEASURE UF 
ERROR. 

00 2 I ■ I« 25 
PENLTY!1 » »0*00 

A!11*0*00 
A!11*1.00 
A!31*1.00 

... , A (51*1.00.— 
A ( 71 *r,. DO 

...... A ( V1 * 1 • 00 
OLL(i2»*20FF 

DLL!ii»*TO , 
DLL!141*2 ST 

_OLLU6)»T0N — 
OUL(9J*20 
OUL(iOI*Wl 
OUL «li»*10000. ÇP 
OUL!121*20 -- 
OUL!I31"TUFF 
0ULl*4)*20N ... 
DULl16»*TST 
IFI2TUKN.lt.O.OOICJ TO 10; 
00 8 l* 2,10.2 
AI 11*1,00 

1- 
2 
3 
4 
5 
6 

-7 
6 
9 

.. SCREE- 
SCREE 
SCREE 
SCREE 
SCKec 
StfltEE 

-SCREt- 
SCREE 
ECRfci 
iLRtt 10 
SCREE 11 
SCREE lx 

. SCREE .13...- 
SCRtc 1% 
SuREE 15 
SCRtc lb 
SLKEE 17 
SCRtc la 

. SCkcE 19 ... 
StREt 20 
SCREc cl 
SCREE ¿2 
SCRtc 2b 
SCREE 24 

...SCREE 23- 
SCKEE ¿6 
SCREE .2 7 
SCREE 2¾ 
SCREE XV 
SCREE 30 
SCREE bi 
SCREE 32 
SCkEt 3b 
SCkEE 34 
SCREE 35 
SCREE 36 
SCREE 37. 
SCKEE 38 
SCKEE 3V 
SCRtE 40 
SChtE 41 
SCREE 42 
SCREE 43... 
SCKEE 44 
SCREc 45 
SCREE 4o 
SCREE 4ï 
SCREE 48 

.SCREE..49.. 
SCRcc 50 
SCKEE 51 
SCREE 52 
SCREc 53 
SCREE 34 

.SCREc 55 
SCREc 56 
SCREE 57 
SCKLE 58 
SCw.Ec 5V 
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io iFiNrHftsr.Eo.oíGO to is 
AUlJ-l.DO .— - 
IUNTHHST .ÊÛ*2>G0 TO 12 

Aí *21»}..DO -—  
Ai 14)«1.DO 

.--GO Tl) 15-- 
112 A (13) * 1.000 
...- ai 15)«1.00-.. 

SCRtI: 60 
SLAte &L 
6 Lktt 62 
SGAÊt 6â 
StKte i»«» 
SLKtc 65 
SCKt;t 60 
SCKtt 67. 
SoAtfc 60 

C —...... .. ..- .. . SCKtc 69 
C SCKtc 70 
15 IFÍNGEÜM-2) 10, 20, 40—- -.-- .. SCKtt 7* 
1.0 l AMI-Al « RNl/KBl StKCC 7*. 

-- • IF(ZTIMN.CE.0UMM-LAMM2 * KN2/RB2___ SCKtc 7i 
GO Tl) 25 SCKtt U 

20 KNl * LAMCA1KKB1 - -   -. SCKtt 75 
25 1 F(2TUKN.LT.Ö.DOICO TO 30 StKtt /6 

kN2«LAMDA2*RU2 - —.- -.— ..-. StKt: 77 
Tk=0.0179532900*THETA2 SCKtt 76 

.. - ST2-0SIMTR) .------ SCKtt 79 
CrtaÛCOSITR» SCKtt BO 

- ' L A/« ( KiM2*ST2”KN2CK3î*CT2I /ST2...-. . SCKtt Bl 
30 TK»O.O1755329Ü0*THETA1 SCKtt 62 
. ST1»DSIN( TR) * SCKtt 63 

CT1=DC0S(TK) SCKtt 89 
.L Al=( KNi*Sri-KWitR31*CIl)/STl—--- ... SCKtt 85. 

GU Tl) 200 SCKtt bt> 
90 LAMLA1 * RMl/KBl ..-. SCKtt o7 

TEp^LAI-KM . • SCKtt eb 
TEST»TEM*TEH-«Nl*RM16R8l*ftl*l ..— .-.- .- --- - ’ SCKtt 89 
(EITEST.LT.O.ODOJGJ Tü 50 SCKtt 90 
THE T Al*180.00*AS INK I(»I< Al»RMl)*RNiCRfU*OSQRT(TESTI)/lTEST 6RNl*RNJ SCKtt 9a 

U Ï/Pl SCKtt 9a 
GO TU 60 .- -. SCKtt 93 

50 THE TAi«0.DO SCKtt 99 
60 - IFUTURN.IT.O.DOJGU Ti) 200- —.- SCKtt 95 

L-AMUA2 * RN2/K82 SCKtt 9o 
- .TtM*LA2-RN2 .—--------- SCKtc 97 

TEST■ÎEM*TtM~RN2*RN2tRB2*R02 SCKtt 98 
- IF(TtST.LT.O.Ü0)G0 TO 70 - - SCKtt 99 

TUET A2«180.00*ASINR((•ÍLA2-R92 >*RN26RB2*OSORr < T EST))/iTESr6RN2*RV2SCkttiOO 
m/KC StKtclOl 

GU Tl) 200 SCKtt 102 
- 70..- THETA2«0.00         SCKttAÛJ 

SCKttlO'A 
SCKt£lQ5 
SCKtt106 

.200- E*0.l)0 —----- -:.... SCKttlO? 
DO 500 1*1,25 SCKtclüô 

... -! 2*M( 11-—____SCKtt 109 
IHUCCURim.GT.ULUmGÛ TO 250 SCKtt il 0 

.- PE.UTV( l )»A(-Il*SMlllrT( M*OAB$ÍOCCUR(Il>«*DLUll)*«2.—..-. SCRttll * 
GU TD 500 SCKtëli2 

250 -lF(UCCUR«m.LT.ÜUU IIIGU TO 500 ... -.. SckEcUb 
PEMlTYÎ I)«AU)*SMULTU)*OAUS(OCCUR! IZ)-0UL«m**2 sCRtcliA 

500... L«ELPENLTVUI..-— - -------SLR te IA 3 
C ' . 1 SCKttAlo 
C -.-. SCKtcii 7 

(Fit.NE.0.00)Gü TO 600 , SLKtLllo 
! S1)C«0 * SCKtt 1*9 



fio TO 700 SCRkcUO 
fi '■ -.—--—-—------- -. StkklUi 

600 IS0C««L 
WMT(EU,4SO»PI,TO,iO./STtTST»NGEOM,NTH(tST,WlF,THETlPtRNlF,M0lF, SUfctlil 

iUMUlFiUlF»m,TMEHl.RNl.ltil.UM0At,tAJ,,*2yrMerA2.KN2.Ri»2,UM;M2.SCKUii4 
2lA2,ZTURNflSP,ZûN,2üFFfTHO*TClN,TOFF, (PÉiMLT V< IJ, I-1,25> StktkiO 
VAL » fetl) SCKcclAt) 

700 CUNTINOE SCHtfcUtt 
C .... . SCktfeUV 

RETURN , SCKfetUO 
C .- • -- • ... . . SChtetii* 

4S0 FORMAT ( iHl 13X*PlM3X»T0SnX'20*,l2X'ZSr*,l2K*TST'a0X'NGE0MS StKctUZ 
..I SX*NTHRSI*.12X'WlF«/lh-iP6E15.7,2115,EiS. 7/  ... ..SCRfccijtA 

21 HO VX* THET1F*, AUX' RNLF* » Al X'RttlF*, 9X*LAMUIF •, UX* LA1F • ,1JX* RI« , iCkttlí4 
Î -ÍX'THETAl',12X'KN1'/IH IPrtfclö.T/ - itKecUS 
41 HO UX'Rbl', 9X'LAMI)A1M2X'LA1* ai)>*w2', 9X ' THE TA2' ,12X*RN2', iCkttiJ6 
Sl2x*Rll2*, OX’LAMOAi '/1H iPÔEàS.?/ . »Uc;U7 
61 HO l¿X»lA2'aOX*2TURN*a2X,ISP',i2XUON' ,UX*Z0FF* aZX'THO', itKttlio 

. - TUXUUN'.UX'TUFF'/1H 1PUEI 5.7/11101 PENLTY ( I> , I al r 25 ' / iLkkfcliV 
1UH IPBEi5* 7J) SUtfclAO 

END SCRtclU 



CSR2490. -----------!__ __ 
SUiíKüuriNt SR2490 

' IMPLICIT. «ÉAL*f» lA-M.O-n.—.-....... 
COMMUN OCCUR,NOCCUM 

.COMMUN 7CPCCUR/ PCCURI117701......~ ... '. 
COMMON /CICCUK/ 1QCCUM3¿0) 

- H B A L *tt • IS P *M W -  -   -—— _________ „ „ 
OIMENSIUN A15L4) , AAI27Í, C0ÜWNU6I, CMI5MU6I, I0PI90I 
OIMCNSIUN NCüM0v<50) , NUCCUKI30 I, .CCCURI40001 
OJMgNSlUN NPVI160Í 

01 MB NSI UN TA3UÍ 50),TAüI2(&0),TAttlXll50»,TABU2(50l 
ÊUUIVAUMCE IUCCURI 30il,Ami 

■ ' • ■ FUUIVALfNCÊ (UCCURU2i»,AlSn . ... 
fcWUI VAUNCÊ (UCCURt 62 3 l,ßm I 

(UCCUHI UÍ ),C» 
lOCCUKIÁ9 t,CAPG) 

LUUIVAltNCE 
£001 VALENCE 
B OUI VALENCE 
fcOU!VALENCE 

- ËOUlVALENCÉ' 
fc OU 1VALËNCc 
COUI VALENCE 
tÙU!VALENCE 
cou i valence 
EOUJVALENCE 

.. COUlVALLNCe 
G OU IVAL ENCE 
COU!VALENCE 
eou[valence 
ËOUIVALlNCê 
COU[VALENCE 
EOU[VALENCE 
COU 1 valence 
eojivallncc 
E OU I VALENCE 
ËOUIVALLNCÊ 
EQUIVALENCE 
tOUIVALENCE 
F OU 1 VAL ENCË 
eouivalence 
FOUI VALENCE 
eouivalence 
eoui valence 
eouivalence 
eouivalence 
EQUIVALENCE 
tourne ENCfc 
eouivalence 
eouivalence' 
eouivalence- 
eouivalence 
eouivalence 
eouivalence 
eouivalence 
eouivalence 
EOUIVALENCE 
EOUIVALENCE 
eouivalence 
EOUIVALENCE 
G UNIVALENCE 

IOCCURI 3549I,CJUNNIU> 
(ÜCCURIUS 3 31iCHIGHI1) I 
«ÜCLUKI*6 7)*UlLIN) .. 
(uccuKi mitEAcm» 
IÚCCUR127 J ,C) . 
(ÜCCURI26} ,GAMMAI 
IOCCURI2¿2 ¡ #I SP I 
(UCCURI 40001,LP» 
IÜCCURIAi? ),MR) - -- 
(0CCURi421,pn 
IOCCURI i>7),R| 
IOCCURI63 »,REJ 
IOCCURILift),SIG» 
(UCCUKI 30 JSI.TAttlxm»» 
IOCCURI 3083»,TA6IX21111 
IUCCURI 2933) tíAtíl H AM 
IOCCURI2983),746121 i)» 
IOCCURI76 IfTECUN) 
IUCCURI1321 ,TINI 7) 
(uccuri 123»,rsn 
IUCCURI l48»,Twsn . .. 
IUCCURI149 J,TWl) 
IOCCURIiu0),rw2) 
(ÜCCURI236),XLOM ) 
IUCCURI237),XUP ). 
IUCCURI 240),XU3K) 
IUCCURI239),XiUP ) - 
(ÜCCURI120),Z6AR) 
(OCCUR!93 ) tlETA)- 
(OCCUR! 116», 2PRU 
(OCCUR! a4 S ) ,2TURN) .. 
(NüCCURI7) ,LUPT) 
INOCCURI20)»MATLN1I __ 
(NUCCUK121 ),MATLN21 
inoccuriio.mxtaô;)- 
INCICCURI 17),MXTA62) 
(NUCCURI15)»NüEUM) .. 
(NÛCCURI14),NPRINT) 
(NUCCURI22 )*NTHKST)~.. 
IPCCUR«11S71) 
« IUCCURI309), 
I JUCCURIOOOOl), 
I IUCCURI0030H, 

, AA 
IMPLOT I 

IÛP 
1REF 

SR26t 
SRa49 

- SKtAV 
SK24V 
SR44V 

-Ä-SR249 
SR2 49 
SRi4# 
SRt49 
SR¿4¡) 
Sk¿49 
SK¿49 
áK¿49 
SR2 49 
SR249 
SRí 49 
SR44Í, 

. Ski43 
SRí49 
SRí49 
SRí 49 
SKí49 
S k¿49 

• SKí49 
SRi49 
SKi 49 
SKí49 
SR.í**9 
SKi49 
Sr*43 
SKt49 
3K2*9 
Sk¿49 
SRt49 
Ski49 

- • SRí49 
SRí49 
SRí49 
Ski 49 
¡»Kí49 
SRi49 
SK249 
SK249 
SR2 49 
Ski 49 
Ski 49 
SR249 

.. SR249 . 
SR249 
SRÍ49 
SRi49 
S.R249 
SH2 4# 
SK249 
SR249 
SRi4S> 
Ski *,9 
>R¿49 

1 
2 
3 
4 

O 
,..,7 

6 
9 

10 
u 
A, <d> 
A3 
1 4 
15 
1 6 
1 7 
1« 
19 
20 
1 i 
44 
2 3 
¿4 
23 
4 6 
27 
4¾ 
4 V 
30 
3 1 
32 
33 
34 
33 
36 
3 7 
36 
39 
40 
41 
42 
43 
44 
43 
46 
47 
46 
49. 

50 
51 
32 
53 
Ö4 
33 
5 o 
57 
3d 
39 



c- 
c 
c 
c 
c 
c 

11 
c 

4»- 
C 

44 ■ 
C 

46 
C 
C 
€ 

IMUIVAiBNCE UOCCUÂÍO03O2I» U»LOT 1 
tCUI VALENCE UUCCUIUÛ0304),-NCP   1 - 
EfcWIVALENCE IIUCCURIOOOVI). NCOMOVÍ 
BOUlVALENCE UOCCUAl003051, N06COV1 
E0U4VAUNCEU0CCUR100ÍC6». NÖVCH I 
LUOIVALENCE!lUCCURl000307)» NPA ^ ^ I 
6ÜUIVALENCE UUCCUHI0014U, NPV Í 

SUBROUTINE SR2490 PRESETS THE VALUES OF MANV OF THE INPUT 
VARI AMIES» 

DO 11 1-^1,-4000 
occurm « o.oo 
CONTINUE 

Ú0 MM ! # 1, 11770 
PCCURUi * 0.000 
CONTINUE»—-.»— 

DO 44 I » 1, 30 
NOCCURU» » 0 
CONTINUE 

-.. DU 46 4-*»4#J20- 
IOCCUR!11 « 0 
CONTINUE 

At ST«0.200—.- 
c»l,00 
CAPO« 32.2185200 
UELIN“-2000.OUO 
FACTR1*0.00237500**0.MOO 
0*12.17400 
GAHHA*1.4C0 . . 
IMPLOT - 0 
I REF » I 
ISP»l.000 
LUPT-l -- — 
LP » 1 
LPLOT *-l- 
MATLNUl 
MATLN2»! 
NR-28.900 
MAT AMI* 1 - -r-- 

NAT AH2*1 
-NCR *1- 
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BLUNT CONp LAMINAR MASS LOSS INTEGRATION. 
TF(2.LT.7TR)00 -TO A.. ....... ... .... . 

IMTrr,ration APOUNP THE NO SECAR. 
1.00 STNt )■»( moot 11 ,! > CMDOTI?, 1) )*RN .... 

TNTCr,RATION ALONG CCNTCAL FRUSTLM USING TRAPE20I0AL RULE. 
OP "S 1*1,*' ■ ..* -. -.... 
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’ V IX TO; 741 
V IX TO'76.7 
V IX TO’ 764 

V IX. TO,; 764 
V IX <=‘t765 
VIXEN 646 

"VIXTOSjAf“' 
VIXEN 76« 
V IX EM P6«» ‘ 
V 1XEN7T4 
VIXEN 171 
VIX TOt 77? 
VIX TO* 771 ' 
V IX TO.! 274 
VIX TO! 775 
V IX EN 776 

' V IX EN ff7 " 
V IX EN 77ft 
V IX EN 77« " 
V IX TO! 7«A 

"Vit TO 741 ' 
VIX EM 747 
VIXEN 24? 
VIXEN m 
VIXEN 74 5"' 
VIX EN 74« 
VIXEN 747 
VIXEN 744 
VIXEN7M 
V IX EN 2fP 

' V IX EN 741 
VIXEN 7« 7 

' VIXEN?*»? 
EACH AUMBLK LÉSSV IX EH754 

VIXEN745 " 
VIXEN*«« 

.*... VWEWt* 
V IX EN ?«# 
V IX E*' 29« 



I impf,*Nk 
f !M*T 1MW 
Tt »(i .. ... .... .. 
IfJUí'H»! 
ftî r> KK»!,fl 
i-iMvri 2.KiO*F,rni] 
NKlTI ».KK I «C.ino 
yonTi ?,« »«o.cnr 

Vi Jfl’lI ÏiKK ., ....... . 
«iron i» h«-:,coo 
•mm ( j »«'•.cor 
ODOTl 1, 1 )*C.CDC 
-JMíTíí, n-C.Cd* 

(fjPDT ALPHA TH PF tSFft li!TH hi A'1'- TimU CCNOIffCN'i, 
AL^HA.ALPTAPÍNKtn/ST.P^íiíPnC .... 
ALM. H»ALPHA 

WnrfJ TR AJÉ C TOP Y INPLT M %!W TIJVJTL I M*tíT TARIIS A«t U&tC 
' TK INTl'ORATtUfJ SUHinii'TÜF IS HYPASSrr) ANO (*PeLtR1 N'AHY 

CALCUL AT ION'S, Ari’.OOYNAMIC MF A TING, 'HASS LCSS , ANO PiMlJ 
CALCULATIONS ARC U'M, mn ¡ IriC- INI PUT ALTITUDCS LMY# ... 

' % CUM IfilfL 
LL * L 
CALL PM-UMILU 
irnnr.LT.5.i:POk<>iinA,jTi , 

32 FORA ATI lM0,?5il,f-Tl****LAPNINf,*R* PROGRAM IS NCT VALIO fLR Ml NI F LtSSV IT f fl?’S 

V IX rN 
V IX FU "»O 1 
VTXfH »0;?,„ 
V ix rn 
V IX ■»'"lA 
VIXFNPON 
V IX FL! X06 
V t X PV ?Q 7 
V IX ft1 ■'•'R 
V !'X FN! 
V IX RM ’in 
V IX f" 711 
VIXP'IUT 
V IX^313 
V IXFUMA 
V IXM?IS 
V IX FN ?1A 
V IX FM R !T 
V IX FM 31R 
V Ix FM ? 1° 
V IX F*;3?rt 
V IXFM 771 
V IX FM 7p? 
V IX Cr¡37? 
V ix »m 

I T 1**1 S.(t» . 
IFIMOPT.CO.OI CO TO 1F 
IM X ilA” ,CT ,XUP IGO TO ?S 
CALL Ai.roov 
IHMHEAT.FO.:» CU TO 3S 
CALL .AASSLO 
CALL TriALU .. _ 

ÎF Cf i. I 1NUF 
CALL CFAGCO 
CU TU 101 

C 

C VAN JAOLCS APE INTCCRATCP ANO THF TRAJECTORY CALCULATÍC «HEN 
C " LOPT IS LCSS THAN'OR CQLAL TO 2. THE CUANTITIES STING 
C ¿NTCGPATEO IN ADHARK ARC AS COLLChS, WMfOf OVALUE li T Ht 
C lUTCCPATFO VALUE ANO PCPIV IS THE CORRCSPENI'II NG OFRiVATIVE 
C K ITH ALTlTIÄ't. 
C OVALUEI11*R 
C UVALUÊI 21 »GAME ...... 
C ' OVALUFI7|»TI"C 
C nvALUFIAMXP. 
C OVAL UEISI*N 
C OVALUcm*PN 

'C OVAIUEI TMRil 
OVALUEI El»PSI 
OVALUEIS) «THEALP 
OVALUEI 1(, I «PHI 

c ‘ cvALunm-o 
c OVALUCI 12I*S'ÎR 
c ■ ■ ■' OVALUf I 131 *P 
c OVALUfI 1*1“YR 
C ' DVALUCI l‘l-PSIAtP 
C LVALUCC ItJ-NTM 

!l cc;.T ll.UF 

V ixmîA 
V IX Cf;777 
V IXFMSTF 
V IX fn>?m 
V TX fn: tin 
V lKFf-?31 
V IX fm ? 3? 

VIXFM373 
V IX W ?74 
VJXFM33S 
V fx TH336 
VIX PM 337 
V ix Efim 
VIxrN’39 
VIXW'340 
V IK F?» 341 
V IX % 7*2 
VIXEN’743 
V1XF*i 344 
V1XFW74S 
VWe"?4A 
V IX EH 747 
V JXEM34R 
VIXEN 14« 
VIXW* 7*0 
VIXPMISr 
VI* EM IS? 
VIX EM IS* 
V IX W 3S4 
V TX E*‘ If S 
V IX m M4 
VIXEN *'»7 
VIX EMM 
y IK M] 34« 



iiiiÍ!ÍHll4!i|ililirhilii|ill>l'l|illiliMii|l 

r ai t. Aiv-1K11h,oa,!» vattr .of o i V,M »rm fcn ,<\t íO’', f «cq 
l/USF, l.UJO» 

135 

I IKFouVALUH Í\.. * *. 
/*/U5f 
iniP.t^.^WO TO 7. 

.<:! iir.ir, lasi 
i-okiwn ÎHC tox, «HFftDCRA'M 
CU TU U,o 

tWA, r/IÎNC Til M XT CASe, 

FUI' THF LH.’T«- ROTATIONAL TRAJFCTORV TFSTF 
Mf.K l'TUKS AW MIM1MLK! IN ALPRJ*', 

IMLÜFf.NF.OICfl TO 1C 
1F( 1 K*-'.AX .FQ.ÎC'UGU 10 Cl 
IF( IKKfN.FO.n-Olîn Tri Cl 
CO TOI i»,9* l'CJMAtP 
IALP*2 
SUt.Aí*0#0Ó 
SUOA 1*0.0* 
Al TTC 1*Ali»H IN 
T S TO Î*T itm 

"/ATO 1*/ * ... " ' .. ..... 
LSTti I»SMF 

'CU TU 2'J 
1 Al P * î 
AL STU’rALPOn. 
T STÜ î■T INF 
/'STTî î»/ .—. 
fSTO ;«SNF 
C.) ir. ?ÿ 

lu ( CHfl A,X »AI ITO1 
IM ! KO' AX .1 T « AL S TO?) IL MMA K *AL $T C? 
IMT'-N'AK.lT.ALPMIMl TF NMA K*At PK I M 
TF>M|N*ALSTO| 
I f I T Wi* IN „CT ,M % T021 « N«l N*A1 f IC2 
in t f« « vtêGîthinm n «Mi N «au**i N.t....*.* .. 
IF« IKNAX.M.OT'CII 10 21 
TJ:!1A*A1S!C) itAiSTO.2 ............ 
TfNI*T'STlT2-TfiTri| 

. SU ‘îa 2 ■ S UN A 2 E C *" Ä F * 1 f N A * 1C fl" T *' “ " 
SW A **. SUN A ?C C ,»C* TENA* WM*Tf N T 

” 2Í"CílNT|WJF . * "* .. -. .... 
Al. STitll»Alf fû 2 
auïmfahmm ' " “ ... ..... ... "■* 
TS'nT!»TSf«2 

* "*"rSUI.2*T|;«.... . . .....* 
IS Tu 1* £ Still ? 
/sie ,2*i 
F SlU l* F SW 2 
HW 2* SM F ..... 
l(mi«AX*0|.Al Sfif*|»60 TO It 

. IMTfmlll.ra-AlSliÜtICO'" 10' "12* ' - 
¢0 TT t() 

Il IM!I.X*W*1«Ct .. .. . . 
JM IFNAX *:F(|#,2i(HiWit Tf I i*,?(l!6iCt I 

lit« FOiMAT! Itr 20X»«éM*****HiA«,NINCi***** A't«IA >A* T Alliß ' F'lttißC 
WIM* AAH « «WF lAKIMIHf 0« HINIHU-S Witt Of SÎMWt 

ÎM U"UX-2 111,14,15 *.* "■ .T. 
tï AU: IC1 *Al S WU 

lui G |»ISffj ! 

»1ST ,IP, VtUFNIiW 
V 1X»NT61 
V IKFNIA? 
V ÎX FN3A? ‘ 
V IXFMIA* 
VIX«1HS 
VIXHI'TAf 
VÎKÎH'M! 
V ÎVfNIiftiF 

..* ' 'VÎXPTO-f' 
A«F DOM TU UdTAlNV ÎX pu TTC 

V î* wm" 
V lx ft: tt? 
VJxr'tiiTî 
V IXW1T4 
VIXFNITF" 
V IXFMTé 
V IX FAIT7|"* 

V IX «HTA 
V IX *triT* 
V iX^ilîSO 
V IX «t:l 'JA I ' 
¥ rXfiN?F2 
'V IXPNW'S 
V IXFNW4 
V IXFNI'W 
vjxwnt 
V IK Ft! Tlf ' 
vixmai* 
V IX FN 'W'9 
VIXW'W* 
V 1XFN39I 
VIXFN»«? 

AI T* 

*’:V IX f Mît 3 

¥W«'»4 
¥ 1K ' 

V mn J« 
vwpiw 
V jMiW» 

""'¥'I*WlT<»fl ■ 

rWFNAil'f 
"v IX PN*‘H ■ 

V IX W40Í 
V IX MAO» 
¥ IX Çnaca 
rixm^s’ 
V IX F»'* 41A 
V !K Cl!497 
V IXFN41« 
¥ IX fil 414 " 
V IX pi'41|| 

'V 1X101411" 
V IX 01412 
V IX WAIT 
V 1X0*414 

¥1X01415 
W II* 01414 
'V IX «4 If 
riiiww 
V IX ®fl4P 



ÍU1A Jk ¿ "I KM Ä m'» AUf! G1 
TAMAXÍ »T:w:!G 1 
f'MAM IKiHAK »»iPSTm 
/MAX t JKMAX NISTO 1 
GO TO ?r. 

14 ALK ! «* Al S TM 1 
TaiG2*TSf(n 
»liMAXl IHM AK I «Al MIC 2 
TA»'«AX.| IK'f'AXNTWÍC?__ 

.fOAX( iKM&X N'F STfil 
/ M /.X i( 1 KM A X NEST 01 
co to n 

15 Al «IICT*Al« IG2 „ _ 
AU'IC2*AlSTni 
f>;IM*TWf« . 

.TWlOTSflir 
AL«/.XI IKMAXJ •ALMIG? ,, „ 
TA't'-AK« IKMAXNTiWlCÎ 
m*i« UMAX Nlifö'l 
f»mt ik'Ux («iFfioi 
co f« 1* 

Î2 TMIO**TWO'I 
AU'*«*** Al'S'Ml 

in ii;M it* jsi.f PT i Mt i ff * *» ?on 11 
IMMI F'IWMAII lllttlll 241*'4iÉM*****'WWlWI hß***1** 

lfî!*f*44iM AlO «'fwr MJN1MLMS OP 
.Atrtel ll'K'MlM I *iltiAlM* 

TM»I !'KMWI*HA«P 
fM IM IKMl,vi*F!!f®t 

C3 TU 20 
I* T-TVtOTWIGl 'i;,,.... 

SM'ir-* :1.01/1 
AHAP 2*".liC 

Ab Ar 
CG 22 I-1.Î 
11» 1» 1 
Tfn«TMtTAn**n 
isui>n-i2t'*u * 
IÍ.UM2-1WIÍUU 
CU ?' J*i,l 

TfrftJ.l.OO 
in jj ji# .01 iii i "Äjilijf ;f I** J o 

.. 
isuo;«!nu«!?cs*jj 
Ä« 26*11 'inri I* 1C«T* 1«#!J 

22 AMA* T* AMAR ’LAU SUläl'*fff«#tlPJ 
Tl‘.Pl-l*.:.i)G/PI 
C“ AT l- ■ 1 
¡ÍPÍli:0¡iilÍ"!. 
yo’.A î* .d* 
IMAlw!G?.GT.AtST»Gn 10 ?t 

t ('PT * 1 
LP* 1 

ALPHA Pt« T A Hif F'Jilifc® *T i»t 
MAXI'M"0«S MUL «fi ISTcmm, .... „. 

V ix r\%?c 
V IX »'4 71 
V «'»JA'’:? 
V IX rM47? ' 
V IX PN 4 7* 
V IXÇNA7Ç 
V IX FM 4 74 
vix»:4?7 
V IX NA77 
V IX P»'4?0 
V IXCNtin 
V '1X PN 4 31 
V IX FM4X7 
V IX»: 437 
V IX N 4 74 
V IXfNAIS 
V '1X Fr 4 74 
V IX »143T 
V IX N 4 77 
V IX »1437 
V 1* 11*14,47 

V IX FM441 
V IX fr 44 7 
VIX Fr443 
V IK »*444 
V TXPN-444 
V fX W 4 44 
V IX PM44T 
rixri443 
V IX PM44'M 
ri'XfNA'M 
V »'Pit/,«! 
'V IX F*1447 
■nt fix Fr.4'47 
# 111 PM 444 
•nt ft »r 4'5S 
V fl« PNA1A 
rf«PW*ST 
rt«'p«4>w 
tftiiw« 
V IX «4*0 
V IX «4*1 
V IX PN4*7 
"r!XfN4*l3 
VIX FM 4*4 
V fl Er 4 *9 ' 
"V 111 PM4«Tj 
VIX FW4*7 
rwf«4iif 
vite«*« 
rix TM* M 
V IX FM 4 71 
VIXFN47? 
vixm?3 
V IM«*T4 
Vlx FN4TS 
V fl« 41* 
V fl Nt 417 
VlW'f»4l» 
W It «4 7» 



Lft^STitVt AM PA 
AU'IJfJVeALPH IM 
in T .r'j .j.nf'tnn th 3c 
t\L P ft«V*AL W ! C. IXI T W t Gi~ ï ÍMC I * ( À U ! CF ÄI Mt'S'l Ï/IT W f G f- T WIG2 ).. 

3-. CUMT Kjljc 

TOR THf SIMPUf iro A NO IP f)f ATTACK CAICJLATICK, UfT*2-, 
MJVK'ICP is sn EQUAL TO ! T.STANTAmFUUS VALUE CC ALPHA,. 

IfU UPT/IF,2)GQ TO <51 
AlPtfW«ALP«l*' ' ...*... ... 

VI CUMT WUF 
IH L OP T »EQ » 11 Aif’F MV »A LPP I M .." " 

BETA,, VOUT/G* AND OIBtUI/J/ CALCULAT! CA .. 
COU*lJC*Anrf»CO/UTUTAl 

■" >M AST «Hf TA" ‘ " ' .. ...... 
“FT A *U TOTAL /( CO-* A PC F ) 
IF( rC.TMÍ IGI.rO.ll BETA 

1F ( I COM !( 10 I. F 0.2 10 T T A »1. r / ( LT0 ï Ai 2I CMl*ARf F 
';EN.-M*7-/STr) 
IFiDEM IM.FQ.C.nrinFNOM*1.00-1 A 
f-'-'* AP ' I M PT A- MF TA ST > /Of MOM ... ..*. 
ZSTH./ 

V* <,i(igT*M« IV« 1*/IG*0€R!M 3) T ‘ .. . ” 

IF STS FUR mrmwc IF lOPT '15 LE $5'' TMAX'ÓR FC'lAL Tt'l 
1F(Z .U-.«/SHl.uicnCU TO M 

' ■" TFl Tfi"#*' “* ” ' - * 
s* n,uu*i 

Ifilrt 1-liFTI Af - * 1ÍI.CI llioci Wl Í • IÑM!    ' "  .. ■ 
«»»-mm 

h10TAU«Cn*AWF-TH/C0| 
TH/QO)I 

SFTTIfjG PR ÍMTOUT 
l''l Cl'ifclf iNUf 

IFUUPT .LT.TICU TO ICC 
■ GF TA»il fill T Ail /If CID* A-ftCf "I 

v.va)Qr*o.cD!«3 
’ '.(DMMiliCT 11 »IV 

C V AL U b < A ) * C • CO 0 
" LVALÜflílrt'N' 

CVAUFÈl 
f»!SI.AU"«wrOi)." ' 
CO TO 80 

STfÄACf «R IMF. 1*Pt Ortllilfc 
Mv ClX.T WWE . . .. ' • - 

FmT,A:PÊ»WIT«PF£:l 

VALUES F;??. . - 1 

: STirjRACt Of VâLUFÍ FOR iPtOTTf* 
llfd.PLOT.fO.Jfcfl'lGO 'TO’ FC .. 
U''UlT»U*LOTU 
If « L PLUlvr 0,. U'-lk'M Tf té,# 108« ,I#1| iPf" ..* 

lu1*." FC»'UT I : I OX # 4 "ft >**#** U A R !N IINO* A* ** PLOT’S 
if 13.X# It* AND TIHC «F'T.il *.* " 
1 PiLl'Tlt L'PlOt I */ 

. IPLU'lllLPLO «'«TSI1È. . . 
PL": ITíMit*LO'T1»M1íir 
Cl;MLUTlLPL'flT MCB   ... : " 
COiWP* TIlfciPL'Ot !l ■CHHÛCTTP 
1:1,/ .Of rfîf »a>fP!LTCLPlfiT»*C:0r:!'NF!!l2,#:?.#:» 

mm 

vrrrNA*'0 
V IK PW ^ A 1 
VIX F*'48? 
V JK Wt3*” 
V IX PW4A4 

'"VIXEN485 
AUPHAV IX F*F486 

V IX EN4AT 
V IX PÎJ48A 
VIXEN 4 «O 
V IK PN 400 
VIXFNuOl 
V IX P"'40 ? 
V 1X4040 3 
VIX EN 404 
VIX fN 4P 5“ 
V !X«N406 
VIX PM 407 
VIX PL 408 
V IX £«499 
V IX PF! B-'-o 
V .IX "N 5r,l1 
V1« *v >0 ? 
v rx a >0 3 ” 

'* V IX PN50 4 
VTXPM-ÇOO 
Vt'XP'JOHft 
V'tX-PNEOT '" 
rix*«50» 

"* ' ¡V :1l«i"F«*>9 
■ VIX pN TÎÎP 

"vmmmi'. 
V liX'Ptil'Sl? 

V TXiPN'M* 
VI*« 51«. 
rW'PN«:!* 

'”""" V IK»*;517 ' 
il*"'W'S!iè 

V «Kid«» 
rixF'Nçaa1"""" 
VIK«!528 
r!i««5Äi""- 
V I*.iFti5,24 
V I* fd5?5"~ 
rliKil#»» 

*: "V«*«4TT" 
M l!*'Ptt«2« 

V I* 0(551:- 
.. 
J*,!,V!l!K,W!i51;2 

IX pl'l tí « B 
V «iKf ««» 

.. vix«r?i5. 
V !l*<F«'51é 

.V'irSMif" 
V !t*0N519 
V llK'F'tlMi 

!-« 

f 



«e 

1 i I,l JLT,.7.Tfl.)CnK>imPLCli «cor INF 12,1,1) 
CniPlTtLt’LCTXOI 
tmrmtin,DTi<*i!TniAi/ki 
PI 1 AUL ( l.f’LCT I «úT- TA 
VIM MU'‘LOT I «OVAI IH 1 ) 
V. r^iíiL^irTj.vcr.oni 
un. HT (l PLOT) »00 
P' •IMUPU T)*t>S/?m.COC 
«I TPLIimn )*lliiltTr , .., 
j!UiPLumjT)*oi)nm,u 
0TÏ41PL t LPL'P'T ) «OPI IT I 4,11 
P{ IPiniPLPTj.PbPLHU) 
rtmfTLPillTI-PPPTAni 1 
P«#tT(LPjLUT)-PfP'ÍIVI f) 
IHf *Cr.7TK1J»? __ _ , . 
m* Af-rriilji*« 
00 wt Tit Pi 0 T I *0T)M'U „ T ) 
QOPIM. T ( tW'O'f J •OMTTTJurf I 
ALIM »Tül II PL Of I *i l#.2<5"T PD Ö* Ai P.Hl V . 
iifliiifcniffiil/îiyijf.iûwo to re 
TI'tüT^MM.fVT« 5) __ _ 
LIr°L UT t LPi0T I »ntIt it ( IPÏ0T ) 
Oí Äff “Wit .. .:., 

îmiuH'»»iMf&.'iïi call mm 

If NPRTNT '» C, PRINTOLT »'* tMITTED AWT TiAPfR A'M) flÜTS MA* 
lllljî Iffülilli iiltll!*'*«- 

ÉfUJPRINT.fU.OCO Tl) «®î , „ 

ililllilifilWß ¡ÍP:" «í'MOt'T 

PR WffmfT nF : Tí AN ÍLA TIOAAL CUANTT TTFS 
..AU ANQLfS ARt CH*«0 'lí'NTlC '«ÜTS OF ««ilflES lfi'fiflC1l«!i WBl'NG 
lllliil OUT. i....... 

1 llílí lÄll^PW'if ;*:iÄ*:Sffii'ii*i»A£ii|!Ciil tíS* 
J'J CAPfP-IT.PÍRTHnBiilllAliMilttll 

Íi¡i:l!!|ÍÍll|!ÉlyÍÍÍ 
¡1H lili II ÍlÍ!ÍÍ liÍMf-mR I (iftlipllliül ,„*0 A'Ofi f i i;i:f AiW 'Üllll Al ) « ilulf ¡JAw(ffl «* 
lorwv i ir. V'iOnijT.Pt tap , th* tina tu i .tf iíéíuBiiCIA! 

árt:ia P- ' r M ATI INC ///* 4Ak,!lÍf( llliÈiilipíRIlKjlC IML tlOANf f f !l"f R/ tl «SlliiljSl NT 11 N,fc»;f T.Jt 
1*H 7*E l*.t* TSM V*F 1 *. 7 »« lljtüi'iiiillt** jfcN ÉjHÍIf!íiP!lSfA'S 

V IXHI54C 
VTXrN")41 
Viy fMAA'2 
vtixnsA? 
V tyPlJr.44 
V IX 
V IX F*'«4A 
V IX FM 547 
vtxP'PAa 
V IX FM 4 49 
V TXFM'ïFr 
V IXFMFfíl 
V IX FM 4n? 
V IX rM 55 A 
V TX'n.'sx,/, 
V IX FM535 
V IX FM556 
rlXP'557 
V IX FM55R 
V IX TM559 
V KtM56r 
V IX f*’ 561 ~ 
V IX Ff 56? 
V TX FlM 56? 
V IX'FM 564 
V IX Ff 5 45 
V IX Ff 566 
V IX PM'567 
VIX rfPfjF 
Ü!!«fN"55« 

twdwm 
rWlEM'ÇTl 

jV'Ä'PN'ftffl 
" vixmpîT 

V IX FM 574 
rit»®« 
iVTX^flfTé 

■rir^wíft 
'VW'W'Atl 
fillniww 
fjiriiflW" 
VliXPf’S«1! 
viixpispy 
üiit*wi«A 
«ili'fM 

ii*tl¡i«f*l:ii;E.4#i|:WW 
TXT«E1T.4,6H 

' ?fi:.A/25X*4H/T«»ri3.A*AM Q[*»F 14,44M 
jllSllSllliilW !#<|p<«F!lli»!êii7*li«ii#i»MTH»tl4,4*7«! 
* KH PS1 AiP*tl 1,4, 7« «jPlWfltiíli 

. Ilílilí lliiiillilltlií)! ¡1 »!« 
11-(7.01.11011111011^,11(1 ____ 
IH2 .LT .DNWmr.U TO 75 
h" 5 f t( 6. Í J75 lUPHNW .OKBNDZ 

U,T5 FLH-AK 1H5*?CX,‘INPUT ATNOSPHFRE »FI Nt, OSEO OHFA I LfSS THAN 

7<A»¡ÉÍft*4, irfPlIWWí 

rJ«'FW4*D 
' V WM4iC" 
Í1Í#tPf 

» L14. 6, , !¡(||¡!¡ii| ’IMAN m ¡fiOtAli 1 i piípwfi* 

75' COriT INUE 

(JFAC C'TtrriCIFNT PRINTOUT 

flÉÉlPtfPf 

1f(7 .er ./TP J.l-2 

1KPM596 
iX#'9tf 
IX FN 500 
lilM'Ép 



.j,i I tCnn.cnpj.fÏTLttJi, 

lu 

irij ,n,iuj*3 
H'(j »rij,. 7. )jj »2 
Ri'VL A * ( R f V L ^ L A I /CARL 
.mm ( 6, io1/. Tlttr ( J) if DR ! NF 
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PRINTOUT Uf COME IG IRAI I UN PARA HE TC PÎ' " “ ~ 
LA»lA* l?.COC 
CVALUH 61«IWALUt ( Í I* i?,»r.nc 
KP Till c,li 3t)IWA| Ur ('•l,THF TAO *L A »LA HO A, AK FF ,WTCTAL,OElK ,UtLK2, 

1C.ELK ? 
FOttM AT ( Iff 5 4X, 1 ?HCOAT 10 LIT A TI PN / /2^ X ,3 HP N** 14.4 ,° H T H£T A* LI 1,.4. 

HH l A = r 1 4.4» ! U1 L A MHOA *f 1 1 »4 ,,íW A « F F*P 1> . 4/25X ,?HK* tl i .4, 
? "M OTLli^C 1?.4, fit kAIJL aO 12,,4 ,1 1H WTM‘KTsf-M .4 ) 
'LA-LA/ 12.000 
CVAL UF(4>«OVALUF(i ) /12.COC 

If THT MASS LOSS OPTIONS MW: NCT HP ! AG USFO, THE PH NT OUT IS 
iwAssrn;. .. ... ' 

IflMUPT ,.(:0,.0 )GU "TO Ff 

HEATING ANO MASS LOSS PUN TOUT 
IE IT in Fit,.00*1'« 11A ST"®Cu» *100 ...... 
PI 24 1*1, F 
îfîtläst.co-'urrtien id 24 . . 

0 !M ( I 1*0 it ¡TI ! ) I OUI! T ( JJ, 1 1 SOLUTO J1 * (T 1 PF R-TIAST I 
OLASU I)=0!;TT(JJ,I 1 " .... 
FI TL AST .1-0.0.( l'f 1GO lli ?6 

CätfJ'SlMö ÍM!S'Tifcil¿l|ttME*!i(¡tóO!Ufll!í'!!,»!l I'EOSTiSTlPl'Tl «»--TüLAST ) .. .. 
NINSON•«!;!«!SOJ«Gu.son*100nT(4,l )ißaLTSiONIPiil'iTiHWP-Tt'ASTI 
CO 'TO :2P ...*. " . *■"**- -- 
CO 2"? T»1„E 
UlWTiil lUO.COC .. ' " .*... " ..... . 
'i IK ST* C,1.100 
JINSCN»<:.nCO " ' .... ..... " 
OfliL^Si^itWWM 1,11 
'aLTSUJi*,ti.l»T ( 4*11' . .. " ... . .... 
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VIX ENfOO 
V IX eN401 
V IX'^N/'O"? 
V txr*'6.)T ’ 
V !X F’il 4^4 
V IX F'MSOS 
V IX FîtlC 1A 
V IX F ME !T ' 
V IX Ft. n 

' V IXFNf.OO'" 
V IX »NA r> 

CUI/SV IX »N*11. 
V IXFNéVZ 
V IX »N413 
V IX FM4 3 4 

"/ IX'"•MF " 
V IX PN-61:4 
VTXFMA17 
V UFN4ÎB 
V IX EN 41« 
V IX EN 420 
V tx FN f M 
V IX ET’"47? 
VTXFN-423 " 
VTX»N4?4 
V TXEM42S 
"V IX FN A ?4 
V IX EN 6 21 ** 
VIXFNé'PB 
V 1XEN*'?0 " 
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WTXEWfT ' 
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ROWirmAt (JUNTMIFS RRIMTQUT 
PS IP* 57. 2957PO C*DVALtr(8) 
T HIP « ï 7.2*1 ! 7PD [*D VAl U! IP) 
PH IP» 57. ?R5790 t*OVALLG tlO> 

AtPP IP»57.2«7Pr>C*AlPRIM 
AL PNVP»57, Ï957PDf.*ALPENV 
IFIS'lF.PQ.r.CDl ITIHP »C.CP7 .. 
mSMP.NE.n.UPOnt'AH »I.O O/SMF 
AAA* PH IP /7 iO.00 
M;*)* AA A 

PH IP »PHP- 260.DC*PPR 
IFI PH IP .L T . P. 0 PIP HIP « 8 6 C . 0 0 EPH t P 

'writ 

FOR ICPT * 0 CB 2..,. 

V IXPIM66P 
V IXFN6M 
V IXFN66?. 
V IXFM667 
VIX EN 664 
V IXPN646 
VIX FN 666 
VIX P'667 

.V !XFM66fl 
V IX <=»fc60 
V IX«=N670 
V IX EN 6 71 
V IXFN67? 
V IX eN677 
vixrri674 

I ft, 1C73 IP SIP i THtPf PHI P iAIPRI P »RVAÜjr 1131 »OVAÜjfili U, CV ALÜ Êl 12V IXFN675 

46 

V IX HI) 676 
THtV IX FN677 
w*, VIXEN 67 A 

Crt« tV IX PM 67» 
V IX EN 630 

” V IX FN6A l" 
V 1X0X632 
V IX FM633 

« V IX FN634 
VIJÍFN6A5 
V IXFN636 
V IX PM 63 7 
V IX FN688 
VIXEN6P9 

SFQUfJlCING FCR tOPT*3 OP. 4 Mil CH CAUSFS REPEAT OF CALCULAT lUNV IX0.1693' 
^ ‘ v jyCM^OI 

V IX FN692 
VIXEN 693 
V IX EN 694 
V IX PN695 
VIXEN 696 

1), AL 5NVP,EN0,CM,CN,SMF, IPAR 
1U33 FORMAT ( IHO 5SX» 21HPÜTA1I0NAL QUANTI TIES//2SX »4HPSI»F13.4,Iw H 

lAÍ P*E11.4,ftH P H I*E13.4,1CH ALPRIH*Ell. 4/25X,3HPR*E14.4,3H 
2F 14.4, EH SMR »E 11. 4, ICH ALPENV»PU.4/75 X ,4HCHC*r:13 .4,bM 
213.4,7H CN *E 14.4» 7H SNF*F14.4,RH T3AP=E12.4 I, ... _ 

Gu TE SC. 
H 

: INPUT ANGLE OF ATTACK PRINTOUT 
52 CONTINUE 

ALPHIO » ALPHA * 57.2957eOf 
WR IT ËI ft, 1042 I ALPHIO , __________ 

1042'FORM ATI 1H0 41.X, 3 7H TAB LLAR INPUT ANGLE OF ATTACK ALPHA * »E12.4) 
IFILOPT .LE.2IG0 TCI SC... 

FOR NEXT SET OF VALUES IN TABLES, UNLESS FINAL SET OP VALUES 
HAS ALREADY BEEN USED - THEN CAUSES RETURN TC MAIN. PROGRAM 

•plotting routines are rYpasseo when lopt * 3 CP 4. 
CONT 1NUE 
IF( M AXVAL.EQ. CJ WRITE I 6,.102 5) 
IFIMAXVAL .EQ.C)MAXVAl*l 

1j25 Format« IHOtlCX, •«♦•••WARNING***** you FORGCT TO INPUT MAXVAL Fur LVIXEN697 
lOPT»’ OP. 4 CASE*) 

IF(NK .EQ . lMÁXVAL-11 ) GO TO 834 
NK«NKC 1 
CD TO 2 

C 
c 
8 2 

STOPPING TESTS F OR LOP TLE SSTHAN OR F CUAL TC .2._ 
9o CONTINUE' . 

]F«T IMF.GT.T1TIGU TO 51 .. 
' IF(Z.LE.«ZSTCl.tnO)GO TO 51 

IMLP.GF.’IGD TO 51 . .. . . 
GU TO 50 

51 IF(NPRtNT.NF .O)_CALL RI TOUT___ . ... 

M 8 1 J»l, Í .. ..... ...... 
iriNPLOTIJ I.GT.OGO TO 62 

31 CONTINUS, .............. 
GO TP 832 

PLOTTING OPTIONS 
CONT IMUE 
IFlNf’LOTl II.LE .CIGU 10 64 

V IX EN698 
VIX EM 699 
V IX EN TOO 
V IX EN TO 1 
V IXEN702 
V IXFN7C3 
V IX EN 70 4 
Vixen 70 5* 
VIX EM706 
VIXFN707 
VIXEM738 
VIXFN709 
VIXFN710 
V IXEN711 
VIX EN712 
V IXEN713 
VIX FN714 
VIX EN 715 
V IX EN 716 
V IXFN717 
VIXEN71B 
V IX FN? 19 
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CAI L AVPLTITIXZ,Tt ,/PL01,CrtPirT,iPUT,1 ) 
CALL AVPLTmXM,T2fnHNF »CDPPL 1 »ZP10T»3 »11 
CALI AVPI. T( T1XZ1131 ZPLOT.CnFPLI.ÍPLCT^.ll 
CALI. AVPimixZ.TA, /PLOTfCDI PL T »ZPUIT t!L \ 11. 

HA Ct'Ül lNUE 
' iri,MPLOT('2).iE.c>G(i in ar- 
CAlt AVPL T(T 1X7 i Té i ZPIOT,HfiTAPL./PLOT,? , 11 
cut AVPimtxT.n, tpini, vpiot./PiaT,-»,n 
lau AVPimixi, le, iPLnT,PL^!MP,7PtnT,i,n 
CALL AVPL 1 ( TUT', l<í, lPLm,VtCPLl,7PLlíT,l ,11 .. 
CALL AVPLT(TUT,T1C,1PL0T, 7PI i! 1, 7PLCT ,3,11 
CALL AVPLTITIXT,111,TPLÜT, QPLU1,7PLOT,l,11 " * .. 

ne cuNTiNnn 
IMNPLUH 3 ».LE .UGU 1C fÉ 
CALL AVPL 1(11X7,15, ZPLOT, millPL, 7PLCJT ,3-, t » __ _ 
CALL AVPLTITIXT,112,IPLOl.PÍPLni,¿PLOT,3,1) . . 
CALL AVPLTITIXT,TH.TPLHT,H 5PTPL.7P LOT,3 ,1» 
IFILAMDA.fîC.L.-jnOGU TH PHI 

.CALL AVPLTITIXT,TIA,TPLOT,0011 PL ,7PLOT,3,1) 
CALL AVPLTITIXT,T17,TPLOT,ODflPLl,7PtOT,3,1). 
CALL AVPLTITIXT,11E,TPLOT,PE1PL1,7PLOT,3,1)_ 

..CALL AVPLTITIXT,T2f,TPL0T,PniPLl,/PLOT,3,1) *' .. 
CU U) fif. 

Rbl CAtL AVPLTITIXT, 114,TPLOT,ODll'H.ZPLOT,3,1) 
CALL AVPLTITIXT, T) Î, TPLOT, 0041 (»L ,7P LO T ,3 ,11 
CALL' AVPLTITIXT,Tit,TPLCT,QD7PLT,7PL0T,3,1) 
CALL AVPLTITIXT, 117,TPLOT.fiOPPLT,ZPL0T,3,1) 
CALL AVPL 11 TTxT, !16,TPL01 ,PH PL1 ,Zf,L0T,3 ,1) ' — • 
CALL AVPLTITIXT, 119,1PL0T,PE7PL1,ZPLOT,1> 
CALL AVPLTITI XT ,TPC,TPLOT,PFPPLT ,ZPLOT,3,1) . 

Ph CONTINUE 
IFINPLUTI Al.LF.Or.U TO 37 . 
CALL AVPL TIT!XT,T21,TP LOT,ALPLOT ,7PLUT«3,1) 

H7 CUNT lour . ... . 
IPIMPLOTI «),LE .C )GI) TO «33 

" CALL AVPLTITIXT,T?7,TPLOT,OCPtm,7PLnT,3,1). 
833 CúMT IN UP 

IFI 1I1PI 7A) *EQ *0) GU TO 637 ..... . 
1FI 1IIPI 771 .EO.l) CALL AVPL 1 UI X 7 » T?3 , ZPLOT ,w LI P,7 PLCT, 1 LiAC, l ) 
IFI IOPI 7H ).03.1) CALL AVPL TIT) X2,T24» 7PL0T ,WL? °,7 PLCT ►¡l" tôt, l ) 
IFI tOPI79) .00.1) CALL AVPLTIT1X2 ,T? 5 ,ZPLOT,kL3 P,7 PLCT,1 CUL,11 

’ .. IFI IliPIfl;» .EQ. 1 ) CALL AVPL T I TI XZ , T? 6,7PI.DT ,WIU P ,7 PLOT , I CÜL.u ) II! 
IM ! "P( (11).00.1) CALL AVPL 11 TI XZ ,T27,7PL0T ,W»> P,7 PICT . l CiiL ,0 ) 
IFI lOP(PZ).rO.l) CALL AVPL T (TI XZ , T,2 H , ZPL1 T ,WP3 P ,Z PLCT , I CitLfil i 

037 CONTINUE 
c ......... 
C OPTION FOR TAPP OF V, RF TA, Z 

~ IFI I TAPE .00.0)00 TO 034 
WAR »U.COO 

... WH ITU PIDATE,CMO.CA SO,NNTAPC....... 
wp it ei eiivvAK.zpLmn ».vplotiii ,vvar ,beta pli n ,w ar,vv ar, vv axi 

1VVAR, I»1,NNTAPF) . .... 

CHANG ING ANGLE S BACK Td INI TS’OF DEGREES T C PREPARE FUR NN 
input ouantitips. 

'934 CONT INUE.. ' " .T ... ..: .. ....t 
TFFTA*ThOTA/0.-170 532900 
C Af F C»GAMP'I/C.C 1 74532 90 0  .*.*.. ' 
« H •. *'•’ HIC/1' . 1.1 7 4 e 3 ? 90 t 
P S I ■ ' =P SI C / C. C17 4 * 3 2 90 C 

1-735 

VIX PM T 20 
V IX PM7 ? I 
V IX FM72? 

' V IX FM 7? 3 " 
V1X«M7?A 
V IX FM7?f> 
V IX FM77M 
V IX r'; 7 ?7 
V IX PM 7 PR 
V IX PM7?« ' 
V IX FM 730 
V IX FW731 
V1XFM7 32 
V IX F*|733 
V IXPM734 

~ V IX FN775'" 
V IXEW73A 
V IX CM737 
V IXf*'7?0 
V IX FM 7 39 
V IX FF! 740 

*VIXFN74r 
V IX FM 7 4 ? 
V IX FM 74 3 
V ÏXFN744 
VIXEN745 * 
V IX FM 746 
V IX FN 747 
VIX EN749 
V IX F*' 7vt9 
V IX PM 7 50 
VIXFM7 51 
V IXFN752 

"v IX FM7 53 
VIX PM 754 
VIXFV755 
V IXPN756 
V It PM7 57 
VIXEM755 

■ V IX FM7 50 * 
VIXFN760 
V IXFM761 
VIX FM74? 
VIXFM763 
VIX FN764 

""'V IX FM 7(55'“ 
VIXFM756 
V IX FN 767 
V IXFN76B 
V IX FM 7 69**' 
V IX PM 770 

'"“VIX PM 771~ 
V IXFN77? 
VIX PA 773 
V IXFN774 

' V IX EN 775 ‘ 
VIX FM 776 
VIX FM 777*' 
V IX FM 775 
V IX FM 770 
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V ir l“J 77'. 
VlXr-N77A 
V IXFN777 
V ixpimn 
V IX PN 77° 

THrAltí*THE At C/C. C174 532 WC 
RPTUKN 
FND 

V IXFN73fi 
V IX FV73 1 
V IXFN73? 
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WtZPfUOT. U13PÍ1A0), M«ll*neO»i 
ZPtnT ft*01♦ M *14)« TOP(40 I 

PM!2(tC). PH1JUU) , kKAtTllO) 

WA2PÜA0» 

I 'UO.f’Pnu.AC^t PZ1,4Z2,H?3, CUft«) 
fOMvpN /r'iWrf prT»7 ,pboi f FP02:*PB03 f0Hîl*»PH! 2*PHI3iS IGAítl »3 tCM,2* 

1c tr.NL ltT AH 11T AM 21 T AU'.) t WK AL T » kST Al t, INO fIWAKF , IWPRKT 
rr-iwnM /rncsrr./ r, T/U, r.TP*''',;,PM[ ,xp/ ,7wrtHH,CO‘.<iCl ,C2»P1,C4 ,C* 
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1 4WM,PirM,UM.H)»Awijl|, AP1NFC ,f'Hr!TC *HTKFr ,U I NPCt ABOLSO * 
? AMAPI M, 7 t IF . ?Pl T 
fTMtntTN ncaip r cent . 
PTM^'.'S THN nnrCMO( ID 

- f)|vf-[FTnM" W( IP(t' C), 
rUMFNSTMN WP3f*(»PO)t .. „ 

-n T<*f »¡A ÎMM prTA/ 110),»HI! ( 1C) , 
ryu ! VALFNCr ( OF» LP i Ml) ,A»FF) 

•rotnvAtffwf »(nrrtffi enr ,rr i 
MMIVAtfHCPinrr.uP lCl"*) tCP«1) 
rotjTVAfpMCFincrtPtoí"! »,ni 
POM T V AtB *{0 » ( OF 0 Lff (f ?» ) ,OAMP) 
ntJTVM Pf!f!,!(OFFi;tM03M .HfTM*) 
CQM IV Al.P HP c ( P'T t» ( 03r ) , H INF ) 
rOMivM PNPf (nerwr,'** Ifl'F) 
FOMIVAMMpFinrrtP» 01 AtfP*) 
» ou t V n. F “t r, * ( or r t p ( c * *» », p t n r ) 
fijU!'/ M fMF p 
fyijTV M F»'fr 
C0M1V *.l r/KF 

r»UlVAtrAf*F 
F'NHVAI FfirF 
f OU T V "L r*¡r r 
rO'UlV A't r\>rF 

* ’"OtlTV*1 BflCe 
roUTVAt Ffire 

- rOUTVAl MM 
F'WTVAL f*M*F 

- "OUTVAL rMr.F 
FO'UTVAI FNFC 

"«OUIVALFMC* 
FOUlVAlFfirF 
routvn r/.'OF 
p0UTVAI. PNO'* 

roll If II r*l!0* 
FOM TV A1 FMO F 
roUlfUPMf * 
,pOMlVM.r*jrp 
fOMtf'A't F MO* 
FOMIVUrtltF 
'•OMTVMTMPF 
rptj P 
• 'Mj'VM.Mrr • 

-OUlf A) PNrr 
“•'MIVAI rMf* 

incrii®(OFj| tpM*'X ) 
iritriir (o*4i ♦»'Mfiifrrr 
|ocrijo(0' IKPHn* 
lpcrup(0»2litiwr - 
lorrupint*) »tliFtA 
(«rru» (Mr) »TP 
(0CrMP(C»2), V 
fMOMPIO«!) ,■ VF -1 
íncctiPio'**), xrOT 
(firrijpicooi, It A«1 
[Pfriifi'ioril, 2MX 

■ fOfrtlF1 ( C»21 » 7 TO 
(OrriiOTCO") , rnp 
(orr.ijo(ooo), f OB"'** 
(nrr.Monoo), 001 
I O'Çf i|« ( gf * ) " 
inrn,«>{ioi), * ) 

(IffflWtOBOflU# TOP I 
rforruBitoO'íHi» iopl 
I lorniPnoM?), I PICT 
»prCH*iei?“lli hl-tP 
<Mr„,Mri" 1), HfO*’ 
ipmiPi«#«:», vup 
(prrifP I€0*011» *nn*» 
(prri)MCO«M)f hB'Zf 
(P'-r,,o(0U2l ), VP3P 

(prowiCfUM,')» iPfCT 

t 
». 

) 
-I.■*** 

) 

t 

» 

HA»n »FT/MA* 
(HrrOHPtin),. POPT 1 

11/ H2N«A|:»mFTAC,rtF,n*'*MII:,tO'FA,COV.l,PtCtP()tPli 

) --- 
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* WAKE 
WAK f 
WAKf 
WAKf 
WAKf 
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WAKf 
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1 
2' 
3 
4 . 
K 
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7 
0 - * 
«t 

10 
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14 . 
15 

'15 *.- 
IT 
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1,0' 
20.- 
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24 - " 
27 
28, " 
20 
30 - 
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33 
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SEE IF COLUMN 72 HAS BEEN REACHED 
BRANCH ACCORDINGLY__ 

+WITH *+H0W * + T0 
OIRC**+WlTH 
+T0 

EXAMINE THE CHARACTER 
BRANCH ACCORDINGLY 

ON..the card... 

♦ NAME 
♦NAME 

♦NAME* 
♦ NAME 

LTR 
B+H0W 
MEND 
MACRO 
CNV 
UNPK 
01 
MEND 
MACRO 
CONV 

H REG *+REG 
♦ TO 

TEST REGISTER 
BRANCH ACCORDINGLY 

EAD 

EAD 
_EAD_ 

EAD 
.EAD 
EAD 

-EAQ.14- 
15 

..1.6.- 

9 
..1D— 

11 
—12- 

13 

+L0C 
♦LOC.J2*.D8.6I2* UNPACK FOR PRINTING 
+L0C..1,X-F0- DELETE SIGN 

♦NAME CONV +REG»+L0C 
'♦NAME--SLL ~+REG*4 

ST ♦REG.DB.A 
01 De.7.X-0C- 
CNV +L0C 
MEND 

LAOOPPOO START 0 _ 
.. ENTRY REAOJN»WMCWiïSlfÜPfHilÜii 

EXTRN CX1T.FDXPI-.IBC0M- 
.. EJECT" 

HAlF-8YTE"SHTFT'T0*MAkE ROOM F0R SIGN 
STORE IN RIGHT HALF OF DOUBLE WORD 
INSERT PLUS SIGN 

EAD 
. EAD- 

EAD 
-CAD- 

EAD 
-EAD- 

EAD 
..EAD. 

EAD 
-EAD. 

EAD 
_EAD_ 
'EAD 
. EAD. 

EAD 
™E'A:d. 

EAD 

17 
-IB.. 
19 

-20- 

21 
.ZZ.~ 
23 

.24-. 
.25 
26 

‘27 
20. 
29 

31 
ugiAip.aa. 

• AD 
BAD¬ 
EA D 

READIN 

SUBROUTINE READ1N'INC0L1* 0R READ1NI1NC0L).** WHEN INC0tl-888e EAQ 
A. L. ATKINSON* «490» AUGUST :¡19!6l'*.I*L :VE«S¡Í«N - JUNE Pit EAD 
LATEST MODIFICATION 

' SPACE 2 ' 

.it 
LA 

.. ..'ST 
ST 
ST " 

STARTOLD NOP 
LW 
CHECK 
L 
C 
BMf 
MV I 

BC IS'ilS'lOi.lS* 
DC XL2-0700-. 
DC CL6-READIN- 
STM I4i*.!2 * 12113*' 
L RW.0)0.1* 
Lt "*'"l2i».il5 
USING READIN.12 
L RD.ADATA 
USING DATA,RD 

4tI3 
¡13'.SAVE 

9 FEBRUARY 1968 

BRANCH AROUND ID 

13.8)0*4* 
4.SAVE»4 . _ 
RW.ADINCOLl 
STARTNEW 
RT.NUMTAB 
RT.NP.ERR0R1 
RW.OO.RW* 
RW.CBBoe 
»lit 
IEND.l.X-00- 

SAVE REGISTERS. 
P.ICK UP ADDRESS OF INC0L1 _ 
PICK UP PROGRAM BASE REGister 
INFORM ASSEMBLER OF PROGRAM »AS! tEGlSlIR.,,, 
PICK UP BASE REGISTER FOR PROGRAM DATA 
INFORM ASSEMBLER OF THAT BASE REGISTER_ 
PICK UP ADDRESS OF OLD SAVE AREA 
PICK UP.ADDRESS OF NEw SAVE.AREA_ 
SAVE ADDRESS OF NEW SAVE AREA IN OLD ONE 
SAVE ADDRESS OF OLD SAVE.. AREA IN NEW .ONE- 
SAVE ADDRESS OF INC0L1 

SEE IF THE INPUT TABLE WAS CONSTRUCTED.... 
RICK UP INCOil 
WAS IT INITIALIZED TO 0088 
IF NOT. BRANCH AROUND 
SET NON-STANDARD RETURN’ SWITCH 

_6A0_ 
EAD 

_ EAD - 
EAD 

. EAD _ 
EAD 

...EAD_ 
¡¡EAD 

JEW»,. 
EAD 

JEWO- 
EWD 

-EAD.. 
EAD 

-JEAD- 
<EAD 

_EAO» 
EAD 

.JEAD, 
EAD 
¡íEAD 
EAD 
EAD 

39 
.34. 

3:5 
J4_ 

37 
J»;B_ 

39 
J4:0 
41 

.42,,. 
43 

_44... 
45 

_46. 
47 

_4B... 
49 

-BO- 
811 

-82- 
'89 

-84. 
58 

...JBi 
57 
5« 
89 
60 
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SKIP 
STARTNEW 

title 

0KK 

MVl START0LO.1.X-FO* 
SR RA*RA 
ST RA.INC0U 
LA RCMAX.CAR0.71 
N0P NEXTCARD 
SOR OfO 
STO_ O1D8 , __ 
TIME DEC 
ST 1»DATE' 
SR I»I 
SRDL 0»24 
C0NV O.HRS 
CVÜ O.D8 
C ' 0.»F-Ï0- 
UNL 0KK 
MV I MRSiX-40- 
SR 0»0 

-€AO-61- 
EAD 62 

ZER0 0UT INC0L1 «.- 
PICK UP ADDRESS 0F CARD C0LDMN 72 

.CLEAR-D0UBLE W0RD 
PICK UP TIME AND DATE 

SLDL C » 8 

FED29 

"LEAP ' 

-N0LEAP“ 

MONTH 

-D3NE- 

C0NV 
SR 
SLDL 
C0NV 
SR 
SLDL 
C0NV 

‘SDR ■* 
STD 
L 
LR 
STH 
CvB 
SRL 
C0NV 
CVB 
SR 
LR 
SRDL 

* LTR ‘ 
LA 
LA 
BNZ 
C 
ÖL _ 

"BM" 
LA 

•"la'''* 
Ö 

"la"'"" 
BCTR 

f'C ‘ 
ÖNH 
ÜXLE 
S 

O.MNS 
Ü.0 
0»0 
O.SCS 
Ü.0 
0.8 
O.HSC 

■"0.0 .. 
0.D8 
5.DATE 
1.5 
5.08.6 
5.08 
1.16 
l.YR 
2.08 
6.6 
3.6 
2.2 _ 

OBTAIN H0URS 
CONVERT F0R PRINTING 
CONVERT T0 BINARY.... 

IF LESS THAN TEN. 
INSERT BLANK 0N LEFT 

OBTAIN MINUTES 
CONVERT. FOR PRINTING._ 

OBTAIN SECONDS 
CONVERT FOR PRINTING 

OBTAIN HUNDREDTHS OF Ã SECOND” 

EAO 
EAD 
EAD- 
EAD 

-EAD- 
lAD 
EAD 
EAD 

.EAD 
EAD 

63 
64 
65- 
66 

-67 
68 
69 
70 
71 
72 

.EAD —.73. 
EAD 74 
EAD 
EAD 
EAD 
EAD 

..EAD- 
EAD 
EAD 
EAD 

.EAD 
EAD 

-EAD. 
EAD 

75 
76 
77 
78 

J9 
80 
81 
82 
83 
84 

..85. 
86 

OBTAIN"DAY OF THÉ YEAR 
CONVERT TO BINARY.JNTEGER_ 
OBTAIN YEAR 
CONVERT FOR PRINTING , ..... 
CONVERT TO A BINARY INTEGER 
MONTH COUNTER .... 

2.4 
3.44 
NOLEAP 
a,.»F~60- 
N0LEAP-, 

"LEAP. 
6*2 

'5.29. 
D0NE 

"6.8. 

5.0 
"S.JA'ÑTÍó* 

MONTH 
6.2 »N0LEAP 
5.INC0UI6# 

SRC-6.2 .. 
LA 6.1>0.6* 
CVO-5.D8 
ÇNV DAY 
CVD 6.08 
CNV MTH 

D ! VI DE . Y EAR . B.TLFOUR- 
"IS THIS A LEAP YEAR 

INDEXING FOR SEARCH F0R..M0NT.H_. 

CHECK FOR FEBRUARY 29TH 

MOÑfH IS MARCH. AT LEAST 
REDUCE DATE TC. A.CC0UNT_F0R_UAP-JCEAa 
COMPARE" WITH LAST DAY OF THE MONTH 
FOUND THE MONTH__ 

't aap 'AtiAIN 

CONVERT TO DAY OF„MONTH 
"OBTAIN NUMBER 

OF MONTH ^ __ 
'CONVERT'DAY OF "MONT'h TO DECIMAL 
CONVERT FOR PRINTING 

"CONVERT MONTH TO DECIMAL 
CONVERT FOR PRINTING 

EAD .. 87 
EAD 88 
EAD__ 89. 
EAD 90 

„EAD_9L 
EAD 92 

..EAD .... 93 
EAD 94 

.EAD- -95 
EAD 96 

-EAD-9-7- 
EAD 98 
EAD-99 
EAD 100 

_ EAD - -101 
EAD' 102 
FAp IQS 
EAD 104 

-.EAD—105 
EAD 106 

_EAD—107 
EAD 108 

-JEAD_109 
EAD 110 

—EAD—111 
EAD 112 

_EAD—1,13 
EAD 114 

_EAD_1.15 
EAD 116 
EAD „117 

"'EAD 118 
EAD 119 
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BK 

NEXTCARD 

READCARD 

PRINT 

START 

NFLAG 

ETC 
NEWFIELD 

S10 

NEXT 
S9 
NNNN 

C. 
im 
MV I 
L 
CIW 
BAL 
DC 
DC 
HAL 
L 
CHECK 
L 
CN0P 
HAL 
DC 
DC 
BAL 
DC 
DC 
DAL" " 
N0P 
bal " 
DC 
DC 
BAL 

'DC ' ' 
DC 
BAL 
LA 
SR 
N0P 
CBMP ' 
C0MP 
C0MP 
C0MP 
C0MP 
C0MP 
C0MP’ 
C0MP 
COMP 
C0MP 
C0MP 
COMP 
NI 
SR 
IC 
ST 
LA 
CR 
BH 
C0MP 
C0MP 
C0MP 
COMP 
C0L72 
B 
CLC 
BE 
CLC 

IF LESS THAN TEN. 
. insert blank bn 
WRITE HEADING F3R 

LIFT— 
A NEW page: 0f data 

PICK UP INC0L1 
.SEE. IF.CARD.WAS A .TRANSFER. CARD.. 

READ A CARD 

WRITE THE CARD 

6i*F-iO«*- 
0K 
MTH.X-40- 
1S.VIBC0M 
0.4 
14.4) 0.15» 
F-6- 
A ) F1 » 
14.16) 0.15* 
RW.INC0L1 
RW.P,RESTORE 
1S.VI6C0M 
O. 4 __ 
14,0)0*15* 
F-5- 
A)F2* 
14.12) 0.15* 
AICARD* 
XL4-0660000A- 
14.16) 0.15* 
START 
14.4) 0.15* 
F-6- 
A)F3* 
14.12) 0.15* 
AICARD* 
XL4-0860000A* 
14.16) 0.15* 
RC .CARD 
R5 ,R5 
ACARD2 
BLANK. E.ETC- 
E. E.IEND 
H.E.HCARD .. 
Z.E.HEXCARD 
X.E.HEXCARD 
A.E.ACARD 
DOLLAR.E.READCARD' 
STAR.E »READCARD 
N.E.NNNN 
F. E.FFFF 
P. E.PPPP 
ZERO,NH.ETC 
0)RC*,X-OF 
RW.RW 
RW.O)0 »RC* 
RW.INC0L1 
RC.DO.RC* 
RC.RCMAX 
NEXTCARD 
BLANK ,E. NEXT_EXAM I NE NEXT CHARACTER_0N THE. CARD 
C0MMA.E,NEXT 
EQ029 »E.NEXT 
EG026.NE.CHARÍ .... 
NH.S10 
NEXTCARD.... ... *T 
O)7,RC*.N0PRINT 
N0PRINTS .. ........ ..... 
0Í6.RC* «N0FLIP 

lînir 
-f AD¬ 
IAD 

-EAD- 
EAD 

.£ AD- 

PICK 
ZERO 

UP ADDRESS 0F CARD COLUMN 
OUT INCREMENTING FLAG 

EXAMInI 'FIRST CHARACTER“0N THE CARD 

OBTAIN DIGIT FR0M TRANSFER CARD 

ST0RE IT I.N.JNÇ0U_ 
INCREMENT COLUMN COUNTER 
LOOK FOR...A.NEW FIELD._ 

EAD 
-EAD. 
EAD 

-EAD- 
EAD 

-EAD- 
EAD 

-EAD 
EAD 

-EAD- 
EAD 

.EAD.. 
EAD 

.EAD. 
EAD 

.EAD 
EAD 
EAD 
EAD 
EAD 
EAD 
EAD 
EAD 
EAD 
EAD 

.EAD 
EAD 
EAD 
EAD 

.EAD. 
EAD 

..EAD. 
EAD 

.EAD. 
EAD 

.HAD- 
EAD 

-EAD 
EAD 

..EAD. 
EAD 

..EAD. 
EAD 

..EAD 
EAD 

_EAD. 
EAD 
EAD 
EAD 
EAD 
EAD 
EAD 

121- 
123 

-12*- 

125 
-12*- 

127 
— 128 

129 
-BO- 

ISI 
-132- 

133 
—1 SA¬ 

BS 
-136- 

B7 
-BB- 

139 
-140. 

141 
..142 

143 
_144 

, 145 
146 
147 
148 
149 

_B0. 
151 

—152. 
153 

„15*. 
155 

-.156. 
157 

_15e 
159 

-160 
161 

-162 
163 

-16*. 
165 

..166 
167 

-.16«. 
169 

-170. 
171 

_172. 
173 

-174 
175 
176 
177 
178 
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N0PRINTS 

fTfepf 

pppp 

ADATA 
CHARI- 

t ' 

S5O0 

*5080 

*510 

LOG 

*5090 

BNE>_ 
MV! 
tt 
MV!. 
MV! 
B 
CLC 
ÜNÈ"” 
MV! 
b 
CLC 
ÜNE 
MV I 
MV I *“ 
B 
DC 
MV! 
SR 
IR 
COMP 
COMP 
COMP 
COMP 
COMP 
COMP 

‘"'COMP'“ 
COMP 
COMP" 
COMP-, 
0 
EJECT 
NUMERIC 

¢1¾ SUPPRESS EACH CASE 3.X-F0- 
READCARD 
PRINT.l.X- 
TITLE.I.X* 
REAOCARD 
0)4,RC*.FLIP 
ETC 
F1.3.X-F1- 
READCALD 
0)5»RCt.PRINTS 
ETC 
PRINT.l.X-OO- PRINT DATA CARDS 
TITLE.,1pX-00- 
READCARD 
A¡DATA* 
LOG.l.X-OO- „.EXAMINE FIRST CHARACTER IN NEW FIELD- 
RS.RS ZERO OUT DECIMAL POINT LOCATOR 
RB*RS. .,_ZERO OUT-EXPONENT..LOCATOR_ 
2ER0,NL.S5O3 CHECK FOR NUMERIC 
A,NL,LETTER CHECK FOR ALPHABETIC 
DOLLAR.E,LETTER DOLLAR SIGN IS ALPHABETIC 
MINUS,E.S510 __ 
SLASH,E,ALPHA 
LP026 »EtSUBSCRPT ____»___ 
LP029.E.SUBSCRPT * 
DECIMAL,E.S508 
PLUS02Û,E,S509 
PLUS029.E »S509 
'ERROR 

FIELD' 
SPACE 
MV I 
MV I 
CHECK 
LR 
B 
MV! 
8 
NOP 
B ~ 
MV I 

2 

S503 
NUK 

SIGN.l.X-CO- 
L0G.1,X-FO- 
RS.NZ,ERROR 
RS.RC 
S5Ü90 ' 
SIGN.l.X-DO- 
$5090 
LOGICAL 
ERROR .^ 
SIGN.l.X-CO- 

C0L72 H,ERROR ' ' 
COMP ZERO.NL.NUM 

DECIMAL,E,$5010 
FtNl.LOG 
ERROR 

DECIMAL POINT, SET SIGN PLUS 
INITIALIZE LOGICAL FLAG 
CHECK FOR MORE THAN OnE DECIMAL"POlNT~ 
SET DECIMAL POINT LOCATOR_ 

SET SIGN MINUS 

BRANCH ONLY. IF DECIMAL. POINT PRECEDES. 

SET.,SIGN PLUS., 

NEXTC 

COMP 
COMP 

‘ B 
MV! 
LR 
LA 
ST ' 
C0L72 
COMP 
COMP 

' COMP 
COMP 
COMP 
COMP 

SIGN.l,X-ÇQ=_NyMERIC,_SET_.SlGNJ»LyS__ 
RT.RC PROCESS NUMERIC FIELD 
RW.9)0.RT* 
RW.08.. ' ..... .... 

-.EXAMrNE NEXT CHARACTER NUMERIC. FIELD« 
ZER0»Nl»S5i8 
D,NL,S504 
DECIMAL.E,S502--- 
MINUS,E»$521 
PLUS026,E,S521. 
PLU$029*E»S521 

EAD 180 
-EAD-181. 
EAD 182 
EAD - 183 
EAD 184 
.EAD_185 
EAD 186 
EAD_187 
EAD 188 

...EAD..-189 
EAD 190 
...EAD—191. 
EAD 192 
EAD - 193 
EAD 194 
EAD 195 
EAD 196 
-EAD—197- 
EAD 198 
EAD 199 
EAD 200 
EAD 201 
EAD 202 
-EAD—20 3. 
EAD -204 
.EAD—205. 
ÈAD 206 

..EAD.- 207. 
EAD 208 
-EAD_209. 
EAD 210 
.EAD .211. 
EAD 212 
EAD .213. 
EAD 214 
-EAD—.215. 
EAD 216 
-EAD—217. 
EAD 218 

...EAD.—219, 
EAD 220 
-EAD_221. 
EAD 222 

_IAD—.2.23. 
EAD 224 

,.,EAD—225- 
EAD 226 
-EAD—227. 
EAD 228 
-EAD—229. 
EAD 230 
-EAD-_231. 
EAD 232 

JAD—233. 
EAD 234 
.EAD« 235 
EAD 236 
EAD 237 

4, 
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S501 
I NIGER" 

INTGER1 

ST0REI 

DA5HI 
DASH II 

DASH 12 

LEFTP1 
LEFTP 

INCREM 

NUIT 

LP INC * 

INC4 

FIRSTL 

QQQ 

RIGHTP1 
RIGHTP 

COMP 
C0MP 
C0MP 
C0MP 
C0NP 
CHECK 

"CHECK" 
BP 
SR 
B 
6AL 
CLI 
BH .* 
MVÎ 
ST 
AR 
B 
N0P 

"LH “ 
SH 
A 
MVI 
bCT 
MVI 

"B — 
S 
CHECK 
CHECK 
BP 
LA 

' BAL 
LR 
SR 
SRDA 
DR ' 
CHECK 

"LA 
CLI 
BH 
MVI 

‘ ST . 
AR 

'"AR"' 
BCT 

“CHECK 
C0LT2 
B 
MVI 

' B 
LA 
BAL"" 
LR 
C0L72 
B 
S 
CHECK 
CHECK 
LCÍ* 

.BLANK..« E.»SS01_ 
LP026.E.LEFTP 
LP029»E «LEFTP_ 
RP026 »E »RIGHTP 
RP029.E,RIGHTP 
COMMA,NE«ERR0R 
RSiNZ «FL0AT 
R5 »Z « INTGERl" 
ERROR 1 
R5.R5 
INCREM 
14 »LAOOOC 
LENGTH.1,3 
INT4 
STORE I«X-40- 
RW»0)0,RA* 
RA,RI 
NEWFIELD 
DASHI2 
RS »NMAX" 
RS « NM IN 
RS »ONE *.. 
DASHI1.1«X-FO 
RS »STORE I 
DASHIl.l.X-00 
DASHD0NE- 
RC » ONE 
RS.NZ »FL0ATL 
R5»Z.FIRSTL 
ERROR 
R5.1 
14»LA000¿ 
14» RW 
14,R7 
14*32 
14 »RI 1. 
R5 »P.MULT 
15,110.15» 
LENGTH.1,3 
INC4 
LPINC.X-40- 
R7 »010 »RA* 
R7.R11 
RA.RI 
15 »LP INC 
R5 »P.QQO 
H.NEXTCARD 
NEWFIELD 
LPlNC,X-50-_ 
LP INC 
R5'l _ 
14. LAOOOC 
R7.RW 
H,ERROR 
NEWFIELD __ 
RC.0NE 
RS.NZ»FL0ATR 
R5,NP, ERROR 
R5.R5 

CHECK. F_0.R_FL0ATJM_R0.MI_ 
CHECK FOR INCREMENTING 
UNBALANCED PARENTHESES _ 
ZERO OUT INCREMENTING FLAG 

CONVERT BCD T0 BINARY INTEGER 
CHECK LENGTH 0F VARIABLE_ 

CONVERT STORE INSTRUCTION TO -£TH* 
STORE INTEGER VALUE 
INCREMENT STORAGE ADDRESS 

CHECK FOR FLOATING POINT 
IS THÏS THE FIRST LEFT PARENTHESIS’ 
UNBALANCED parentheses 
SET INCREMENTING FLAG 

CONVERT ST0RE INSTRUCTION JO 
STORE INTEGER VALUE 
INCREMENT INTEGER VALUE _ 
INCREMENT STORAGE ADDRESS 

-STH- 

COMVERT BCD TO BINARY INTEGER 
PICK UP NST0P __ 
SUBTRACT NSTART 
RIGHT ADJUST FOR DIVISION_ 
DIVIDE BY NINCRM 
CHECK FOR MULTIPLE INCREMENTING_EADl-.2.74- 
STANDARD INCREMENTING, SO STORE NSTOP ALSO EAD 275 
CHECK LENGTH OF VARIABLE .....EAD__276. 

EAD 277 

EAD 279 
_EA 0.-.2.00- 

EAD 2B1 
_EAD—202. 

EAD 203 
—£AD—284. 

EAD 285 
—EAD.—286. 

EAD 287 
—EAD—288- 

EAD 289 
—EAD—2.90. 

EAD 291 
.....EAD...292. 

EAD 293 
-EAD-194, 

EAD 295 
...EAD .,296 

CHECK FOR MULT 1 RLE INCREMENTING 

fAD—»«- 
EAD 239 

-E A 0--240- 
EAD 241 
EAD-—242- 
EAD 243 
.EAD—24.4- 
EAD 245 
.EAD—.246- 
EAD 247 

.EAD—240_ 
EAD 249 

.EAD—2.50- 
EAD 261 

_EAD _252_ 
EAD 253 
EAD. 254 
EAD 265 

-EAD—256- 
EAD 257 

-EAD—250- 
EAD 259 

-EAD—.260. 
EAD 261 
EAD_262 
EAD .263 
EAD_ 264 
EAD 265 

_EAD_266_ 
EAD 267 

-EAD._268. 
EAD 269 

-EAD. _270. 
EAD 271 

-EAD—272- 
EAD 273 

CONVERT STORE. INSTRUCTJON.JO.. -ST-. 

SET INCREMENTING FLAG _ _ 
CONVERT BCD TO BINARY INTEGER 
PICK UP NSTART 

CHECK FOR FLOATING POINT 
ERROR IF NO LEFT PARENTHESIS HAS PRECEDED 
CHANGE SIGN OF INCREMENTING FLAG 

# 
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sms 

SS04 

S504"l 

INT4 

'552 r 

$50¾ 

GR9 

-.SAI»....141 LA0 QÛC»n "«»«" 
LR RlliRW 
C®LT2 H.ERR0R _ 
a NEWFIELD 
CHECH RS.NZ.NEXTC 
C RC.D8 
BH _ GR9 , _ 
B 
C0MP 
CHECK 
Ctl 
ÖNE 
MV I 

"LR 

-C0NVERT-BCÛ-T(#**EHNARY—INTEGER- 
PICK UP NINCRM 

... BRANCH IF DECIMAL P0INT HAS BEEN SEEN- 
IF M0RE THAN NINE DIGITS T0 LEFT 0F 

_DEC I MAL. P01 NT. » - BRANCH .JUT—-- 
NEXTC 
E.M.ERR0R 
R8.NZ.ERR0R 
1)RC»»ULANK 
S5Û41 
11 RC* »PLUS02Á, 
R8.RC 

CHECK RS.NZ.NEXTC. 
LR RS.RC 
B NEXTC 
MVl STORE! »X-50- 
U ST0REI __ 
CHECK“ R8.NZ.NEXTC 
B S5041 
CHECK RSiNZ «ERR0R 
LR RSiRC 
B NEXTC 
C0LT2 HilNTG 

EXPONENT FIELD .. -- .. 
ERR0R IF MORE THAN 0NE EXPONENT FIELD 
CHECK F0R BLANK AFTER D 0R E . - - 

INTO 

* 

BLANK*t•INT? 
LP026tE.LEFTPl 
LP029 #E»LEFTPÍ 
RP026.E.RIGHTP1 
RP029»E*RIGHTPl 
COMMA.NE »ERROR. 
RC.0NE 
INTGER 

HEAD—297- 
EAD 296 

-EAO-299- 
EAD 300 

-EAD —301— 
EAD 302 

-EAD—303- 
EAD 304 

..EAD—3 OS¬ 
EAD 306 

-EAD--307- 
EAD 308 

_EAD—309— 
EAD 310 

-EAD - 311- 
EAD 312 

..EAD - 313- 
EAD 314 

—EAD—315- 
BRANCH IF E 0R D HAS BEEN SEEN EAD 316 

EAD- 317 . 
EAD 318 

.EAD - 319. 
EAD 320 

MORE THAN_.N I NE. DI GIT S„ JJJ-L EF.T_0£_D.6 CiML_EAD—3 21_ 

INSERT. P.LUS SIGN OVER .BLANK- 
PICK UP L0CATI0N OF EXPONENT 
SEE IF DECIMAL POINT HAS BEEN FOUND -- 
IF NOT. ASSUME IT IS TO LEFT OF EXPONENT 
EXAMINE NEXT CHARACTER.-... 
CONVERT STORE INSTRUCTION TO -$T- 

ERR0R IF MORE THAN ONE DECIMAL P0INT 
SET DECIMAL P0INT LOCATOR ... 

'COMP * 
C0MP 
COMP 
COMP 
C0MP 
COMP 

"S 
B 
EJECT 
THE PROCESSING OF FLOATING P01NT DATA_ 
SPACE 2 
ADDRESS OF FIRST NUMERICA L_C H ARA C T ER.. IN—RT_ 
ADDRESS OF NEXT BYTE AFTER LAST CHARACTER IN RC 
ADDRESS OF DECIMAL POINT IN R$ ___ 
ADDRESS OF EXPONENT IN R8 
IF N0 EXPONENT. R8 IS SET T0 ZERO -- 

IN REGISTER 2 
IS THIS 

FLOATING POINT 
CHECK R5.Z.FL0ATLP 

ERROR 
R5.1 
FL0ATN-4 
ST0REF.1.X. 
R5.1 
FL0ATN 

UNBALANCED PARENTHESES 
SET. INCREMENTING. FLAG. 

fO- 
SET INCREMENTING FLAG 

-FL-0ATR-—CHECITR5 .NP.ERRW 
LCR _ R5.R5 _ 
MVI “ST0REF.5.X-F 
li FL0ATN 

-FLOAT — CHECK R5.Z.FL0ÄTN “ 
ERROR 

■R5.R5 

"ERROR IF NO left parenthesis HAS PRECEDED 
CHANGE. SIGN. 0F_.1IÏCREWENIWG_ELAG- 

check'?or Incrementing 
unbalanced parentheses 
zero out Incrementing 

ST0RcF.9»X-FO- 
RC.C0LN0 SAVE CARD COLUMN COUNTER 
0.0 

EAD .322 
.EAD_323- 
EAD 324 

.EAD-325. 
EAD 326 

JEAD_327_ 
EAD 328 

. EAD_329_ 
EAD 330 

-EAD..-331. 
EAD 332 

—E A D.33 3_ 
EAD 334 

.EAD._ 335. 
EAD 336 

-EAD.337. 
EAD 338 

"lAD 340 
■EAD—341- 
CAD 342 
■EAD—343- 

EAD 344 
■EAD—345- 

EAD 346 
_EAD—347. 

EAD 348 
..EAD—34.9.. 

EAD 350 
_EAD_3 SI. 

EAD 352 
EAD_353. 
EAD 354 
EAD 355 
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# 

W 

» 

I 

GtlON-^EClC-^jN¿*EXP0N.—CHEa_Fl3R..EXPHNENT...IN-F-IELO- 

BL LT0ME , 
ST RC*C0L ' . 
LR RC.RS 
BAI 14.LAOOOC .' CONVERT. T0 BINARY INTEGER 

_0A*-__14*LAOpOF_CgNVERT T0 FL0ATING PaINT 
I* RC »C0L 

LT0NE LR RWfRC ■ 
.LA " RT.DO.RS*. *... ... 

LDR 2.0 
SR ' RW.RT ... " ~~ ' 
BNP EXPF 

. *“ C " RW »NINE " ~~ 
BH M0RE 

FIRST? LR ' RS.RW ' “ .. .. 
• BAL 14.LAOOOC ..CONVERT J0 BINARY...¡NTEGER_ 

BAL 14.LAOOOF CONVERT TO FLOATING POINT 
S LA RS » 3 

... “MO 0 .TENT ) RS* 
ADR 2.0 

MRI k N0P M0RE1 . . •" -- 
MR2 NOP M0RE2 
EXPF NOP EXPN -- ' -------—-- 

B ST0REF 
EXP0N-LR RC »R8-  *- 

IC RW.OIO.RB* 
STC ' RW.NUMWD ' ---- 
MVI EXPF.<1.X-F0- 
B GOON .. .. --—- 

MORE MV I MRl.UX-FO- 
’ ' " ST "RC.C0L “ 

'.A RC.9I0.RT* 
IC RW»01 0 *RC# ---- - --- 
STC RW.NUMWD.1 
L RW.NINE . — -— 
Ö FIRST9 

M0RE1 'MVI" MR!. I »X-00- -- 
IC RW.NUMWD.1 

' ’ STC ''RW.OIO.RC» 
LR RT.RC 
L ' RC .COL “■ --------- -- 

_ MVI MR2.1.X-F0- 
LR " " RW .RC . ‘ 
SR RW.RT 
C RW.NINE"".. ~ ---- 
BNM ».12 
L .RW.NINE ' 
LA RC.9J0.RT» 
A “'RW.NINE : - ---- 
B FIRST9 

M0RE2 . MVI '' MR2.1,X-dO-' “ 
L RC.C0L 
B "" EXPF * -- 

REA^ _ MVI_STOREFL.X-TQ- CONVERT STORE JNSTRUÇH0N.TO -STE 
B STOREFL 

NEXTE C0LT2 H,ERROR 
B NXTE -- ---*---..—-- 

P0S MVI SIGN.1.X-C0* 

-HAD—356- 
EAD 367 

--EAP—368- 
EAD 359 

..EAD—360- 
EAD 361 

---£AD—362— 
EAD 363 

--EAD—364— 
EAD 366 

.—.EAD—366- 
EAD 367 

-EAD—368- 
EAD 369 

__——EAD—370- 
EAD 371 

-EAD—372- 
EAD 373 

-EAD—3-74- 
EAD 375 

-EAD—376- 
EAD 377 

_EAD_..370_ 
EAD 379 

_EAD_380 
EAD ,361" 

__ÊAD 3Ö2 
EAD 383 

_—_EAD_..384„ 
EAD 385 

-EAD—386- 
EAD 387 

-EAD.._38B— 
EAD 389 

-EAD—390.. 
EAD 391 

-EAD_392— 
EAD 393 

-EAD_394_ 
EAD 395 

..EAD._396.,, 
EAD 397 

_E A Q_39 8_. 
EAD 399 

--— EAD_.400.- 
EAD 401 

-EAD-402.- 
EAD 4C3 

-EAD—404- 
EAD 405 

-EAD—406- 
EAD 407 

__EAD._40.8_ 
EAD 409 

__EAD_.410_ 
EAD 411 

____ EAD . 412 .. 
EAD 413 

.. EAD 414 

# 

4 

I'UmfUl UMIMMUW« .. ' 
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NEjtJN_C0L.72. H.ERR0R. 

NEC 

EXPN 

NXTE 

NEXP 

ST0REF 

STOREFL 

‘DASHF 
DASHF1 

Sv. 
B 
LR 
MV! 
MVI 
LR 
IC 
STC 
C0MP 
C0MP ' 
C0MP 
C0MP 
C0MP 
C0MP 
ü 
LR 
L 
BAL"" 
ST 
ST 
LA 
STD 
L 
BAUT 
LD 
L 
MDR 
N0P 
\0P 
N0P~ 
CLl 
OL ’ 
MVI 
STD 
AR 
B 
N0P 
LH 
SH 
A 
MVI 

NEXP 
SIGN.I.X-0&- 
NEXTN 
RT.RB 
SIGN.1.X-C0- 
EXPF.l 'X-00-_ 
RC.RT 
RW.NUMWD 
RW.OIO.RC* 
D. E.NEXTE 
E. E.NEXTE 
ZERßiNLiNEXP_ 
MINUS.E»NEG 
PLUSO26.E.P0S 
PIUSO2R.E.P0S 
ERR0R 
RT.RC 
RC.C0LN0 _ 
14.LAOÖOC 
RW.D8 
RA.C0L 
1, ARGLIST _ 
2. DOUBLE 
15 »VFDXPI_ 
14.15 ' 
2.D0UBLE 
RA.C0L 
2.0 
FLTLP 
fltrp _ 

■PINCREM 
LENGTH.1.6 
REAL4 
ST0REFL.X-6O- 
2.0)0.RA* 
RA,RI 

ASSUME EXPONENT SIGN IS POSITIVE 

REST 0RE_CARD_.C0VUM-C0UNTER--- 
CONVERT EXPONENT T0 A BINARY INTEGER 

CHECK LENGTH 0F VARIABLE. 

NEWF1ELD 
DASHF2 
RS.NMAX 
RS.NM IN __ 
RS.0NE 
DASHFl.l .X_-FO^ 

■RS.ST0REFL 

CONVERT STBRE INSTRUCT 10001.=410-.. 
ST0RE FLOATING POINT VALUE 
INCREMENT. ST0RAGE_ADßß.E51. 

.—r1“SÎshdÎne-"“0" 

LOR“ 

FINCREM 

“B 
MVI 
LDR“ 
C0L72 
B 
MVI 

'LDR“ 
SDR 
DDR 
AD 

ST0REF.1_.X-OO- 
6 .2 
H,ERROR _ 
NEWFIELO 
ST0REF.5.X-OO- 
'4.2 
H,ERROR 
NEWFIELD' 
ST0REF.9.X-00- 

PICK UP FSfART 

A . J.. 
0.6 
0.4 
0.TENT.96 

PI CK~ÜP~FÏÏÏCRM 

tirCK“ÏÏP*F'ST0P' 
SUBTRACT FSTART 
DIVIDE BY FINCRW 
ADJUST FOR ROUND* 

—E-AD—41-5— 
EAD 416 

— EAD-—417— 
EAD 418 

_EAD—419- 
EAD 420 
E A p 4 ? 1 

EAD 422 
_.EAD_423_ 

EAD 424 
...EAD. 425. 

EAD 426 
EAD 427 
EAD 428 

..... EAD 429 _ 
EAD 430 

.. EAD -431.- 
EAD 432 

_EAD—433— 
EAD 434 

_£AD.435- 
EAD 436 

_EAD _437._ 
EAD 438- 

_EAD_439_ 
EAD .440 

_EAD—441... 
ÈAD 442 

__£AD_443._ 
EAD 444 

_EAD—445— 
EAD 446 

_EAD -447- 
EAD 440 

_EAD_449_ 
EAD 450 

_EA D—.451,.. 
EAD 452 
EAD.-45.3- 
EAD 454 

_.EAD—,455... 
EAD 456 

_EAD....457- 
EAD 458 

_EAD—459— 
EAD 460 

__EAD_.461. 
EAD 462 

_EAD—463— 
464 

.465- 
EAD 466 

.EAD—467- 
EAD 468 

_C.AD_469_ 
EAD 470 
EAD 471 

"EAD~ 472 
EAD 473 

EAD 
.EAD. 
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MULTF 

LPINCF 

RINC4 

# 

ACARD 
k 

S321 “ 

■ACARDI 

S322 

S323 
5325 

5326 

5327 

S329 

. 

.AW_O»CFL0AI— 
STO 0#D0 
L 15.08.4 
CHECK R5.P.MUITF 

-C0NVERT-..T0-AN—INTEGER- 

LA 
CL I 
BL 
Mvl 
STD 
ADR 
AR 
BCT ' 

15.1)0.15* 
LENGTH.1.6 
RINC4 

“LP1NCF.X-6Ö- 
6.0)0.RA# 
6.4 
RA.RI 
15.LPINCF 

1 EAf>'-mAfA?“ 
EAO' 475 

-EAD-—- 476— 
EAD 477 CHECK F0R MULTIPLE INCREMENTING 

...STANDARD ..INCREMENTING« S0-.ST0R£-..ESMP_AIS0-£AO~47B 
CHECK LENGTH 0F VARIABLE EAO 479 

.EAO—480 
CONVERT ST3RE INSTRUCTION TO -STD- 
STORE FLOATING POINT VALUE, _ 
INCREMENT FLOATING POINT VALUE 
INCREMENT STORAGE ADDRE5S__ 

CONVERT STORE INSTRUCTION TO -STE¬ 

CHE« R5.P.FLTLP.4 _CHECK FOR MULTIPLE INCREMENTING 
" C0L72-H.NEXTCARD ~~ 

B NEWFIELD 
MV I ' LPINCF. X-70~“ 
B LPINCF _ 
EJECT 
THE PROCESSING OF A-TYPE CARDS_ 

"SPACE" 2 ’’ " . 
MVI NFLAG.l.X-FO- SET A-CARD FLAGS 
MV I NFLAG1 *1 »X-FO-..... 
MVI NFLAG2»1«X-FO- 
MVI NFLAG3.1«X-FO- .. 
LA R8.1 
BXLE “ RC *R8 »*.8 --- 
B ERROR 

"COMP BLANK *E. 5321--. . 
COMP A.NL.LETTER 
COMP DOLLAR.E.LETTER" .. 
B ERROR 

"LA ““ R8.1 
SR RW.RW 
BXLE RC.R0,*.8 
B ERROR 
COMP 
COMP 

LOOK FOR FIELD LENGTH 

BLANK.E.S322 
2ER0.NL.S323 

COMP" "LP026.E.SUBSCRPT ' 
LP029.E.SUBSCRPT _ _ __ 
ERROR .. 
RT.RC PROCESS FIELD LENGTH 
RC.R8»*.8 
S326 ___ 
BLANK .E .S326" 

COMP 
B 
LR 
BXLE 
Ö 
COMP 
COMP 
8 
MVI 
BAL 
STfl 

"MH. 
C 
BH. 
BXLE 
B 
COMP 
COMP 
a 

2ER0.NL.S32S 
ERROR 
SIGN.l»X-CO- 
14.LA000C 
RW.NUMWD 
RW. LENGTH 
RW.C72 
ERROR 
RC.R8.*.B 
S329 
BLANK,E.S327 
ZERO.NL .5323* 
ERROR 

CHECK RW.Z»ERROR *'* 
B READCARD 

INSERT PLUS SIGN 
CONVERT BCD*10 BINARY INTEGER 

..SAVE.AS .NUMBER. OF. ,W0RDS_ 
MULTIPLY BY LENGTH 0F VARIABLE 
COMPARE RESULT WITH 72._ 
ERROR IF GREATER THAN 72 

EAD 481 
—EAD—482— 

EAD 483 
_.,EAD—404- 

EAD 485 
-£A.D—406_ 

EAD 487 
—EAD—488— 

EAD 489 
—EAD—490— 

EAD 491 
-EADt_492_ 

EAD 493 
_EAD_494_ 

EAD 495 
_EAD._496— 

EAD 497 
_EAD_498 

EAD ,499^ 
_EAD 500 

EAD" 501“ 
_EAD_.502_ 

EAD 503 
_EAD_5Ö4— 

EAD 505 
_EAD_506— 

EAD 507 
,_EAD_508— 

EAD 509 
-.,EAD,-,-510- 

EAD 511 
„EAD._312_ 

EAD 513 
_EAD—514- 

EAD 515 
—EAD.-.616- 

EAD 517 
—EAD—SIS¬ 

EAD 519 
—EAD-.520- 

EAD 521 
—EAD—.52,7- 

EAD 523 
— EAD—524- 

EAD 525 
-JAD—526- 

EAD 527 
.....EAD 528. 

EAD 529 
EAD 530 
EAD 531 
EAD 532. 



ACARO?. 

MVA 

LR 
S 
STC 
LH 
MVC 
AR _ 
"AR 
0CT 
MVI 
MVI 
MVI 
MVI 

.RW »LENOIH_S.I0RE_TfciE~ALPHAMERl C-OAT-A- 
RT íRW 
RTtfNf . ......». 
RTtMVA.l 
RT.NUMWD __ 
0I0,RA*i0JRC* 
RC »RW . 
"ra»ri 

RTtMVA- 
NFLAG.l.X-00- RESET 
NFlAGl.ltX-OO- .. , 
NFLAG2.1.X-00- 
NFLAG3tl.Xr0.0-_ 
READCARO 

A-CARD FLAGS 

MC ARD 

LETTER 

SPACE 5 .. -.... - 
THE PROCESSING 0F H-TYPE CARDS 
SPACE 2 , _______ _ 
MVC HEADING.1)79».1IRC* MOVE T0 OUTPUT FORMAT FOR HEDING 
B REAOCARD ______ 
EJECT' 
THE PROCESSING OF VARIABLE NAME FIELDS . ..- . 
SPACE 2 

MOREL' 

PASS1 

LPAREN.1.X-00« 
R8.1 
EITHER.1.X-F0- 
RW. RC ... 
RW.C7 
S420.Ï.X-00-" 
RT .RC 
RC.R8.*.8 
SA20 
RC * RW 
S405 

EITHER 
EXTRA 

MV! 
LA 
MV I 
LR * 
A 
MVI 
LR 
BXLE 
B 

"CR' * 
BH 
COMP BLANK.E.5420 
COMP £0026.E»5420 
COMP EOÜ29.E .S4.2Ö 
COMP LP026.E.S419 

"COMP ‘ LP029.E.S419 
B MOREL 

CHECK FOR COLUMN 72 

SEE IF EIGHT CHARACTERS HAVE BEEN SEEN 

"LOOK FOR.A rI ELD'TERMINATOR 

S420 

S4200 
MVC1 

' LAOOOL 

LP2" '' 

BXLE 
B 
MVI 
MV I 
MVI' 
B 
MVI" 
NOP 
LR 1 
$R 

“s 
STC 
MVC 
MVC 
LM 
L 

"CLC 
BE 
LA 
BCT 

CHECK FOR COLUMN 72 

EIGHT CHARACTERS HAyE BEEN SEEN 

RC.R8.PASS1 
S420 
EITHER.1.X-0Õ- 
S420.1.X-F0- 
"MVC1.1.7 
PASS1 ____ 

■LPAREN*r.X-FÖ=~LE'FT PAR'EnTHESIS TERMINATES NAME 
$4200 
RW.RC 
RW.RT 
Rw.ONE " 
RW.MVC 1.1 . ________ 
D« 18*.BLANKS 
D8I0*.0)RT* 

’ RT .NUMTAB. "lOOKFOR" VÁRÍÁBlE.NAMeIn TABLE 
RW. STABLE 
0I8.RW».D8* ' ' 
FOUND 
RW.28I0.RW* 
RT.LP2 

—§A 0-193- 
EAD S34 

-EAD—535- 
EAD 536 

-EAD - 537- 
EAD 538 

—EAD—539- 
EAD 540 

-EAD.-541- 
EAD 542 

—EAD —343- 
EAD 544 

_EAD—545- 
EAD 546 

- EAD - 547- 
EAD 548 

-EAD- 549 
EAD 550 

_EAD—551- 
EAD 552 

_ EAD. 553 
EAD 554 

.....EAD.555.. 
EAD 556 

._EA¡D—5 ST¬ 
EAD <558 

. EAD...-5 59.- 
ÈAD 560 
.EAD.-561.. 
EAD 562 
-EAD_563- 
EAD 564 
_EAD__565- 
EAD 566 

.FAD. ...567. 
EAD 568 
_EAD_569. 
EAD 570 
..EAD-571. 
EAD 572 

..EAD—573.. 
EAD 574 

__EAD_SIS¬ 
EAD 576 

_EAD_577.. 
EAD 578 
EAn_579... 
EAD 580 

_EAD—581- 
EAD 582 

mi—EAD...5 83— 
EAD 584 

_EAD_585. 
EAD 586 

_EAD—JAT¬ 
EAD 588 
EAD ,589„ 
EAD 590 
EAD 591 
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FOUND* 
JL 
L 
ST 
LM 
STH 
LH 
STH 
MVC 
SR 

-ERR0R2. 
RT.flIOiRW* 
RTiNADD 
RT»12)0»RW* 
RT»LENGTH 
RT»14)0»RW# 
RT.NUMSCR 

NAME HAS BEEN F®UND 

NS ) 12* »16 IRW# 
RI.R1 ■ 

CHECK RT.Z.N0SUBS. 

N05UBS ' 
LPAREN 
nflagi 

LH 
SLA 
ST 

*L 
NOP 
N0P 
fl 

S423 

•#"* 

Rl»LENGTH 
RT.l 
RT.NUMSCR2 
RA.NADD 
S423 
ACARD1 
NEWFIELD 

CHECK RT.2,ERROR 
EJECT 

SEE IF VARIABLE IS.AN ARRAY 

EAD 59Ï 
A l*\.C Qa. Ur if .. 

EAD 599 
-EAD—594- 

EAD 59T 
-E A D.-5-9 B— 

EAD 599 
-EAD—600— 

EAD 601 
..EAD.-.-602- 

EAD 603 

PICK UP STORAGE ADDRESS 
BRANCH ONLY IF LEFT PARENTHESIS WAS SEEN. 

ERROR IF VAR IABLE 15 NOT AN ARRAY 

SUB^CRPT 

SUBSC 

5UBL00P 

'THE" PROCESS ING '0F~*SÜBSCRÍPT *FÏEÎDS‘ 
SPACE 2 
MVI dashdne.1»x-f^- 

DASHD0NE 
D0NE1.1.X-D0- 
SIGN,1»X-C0- 
T»NE.l,X-FO-'”‘ 
RS*KS 

B 
MVI 
MVI 

“MVI 
SR 

NEXTNS" 

C0L72 H.ERR0R - 
C0MP BLANK.E»;.UBL00P 

"COMP ' 2ER3.L.ERI ^R ' 
LR RT.RC 

" C0L72 H»ERROR —— 
COMP 2ER0.Nl.NEXTNS 
COMP COMMA,E.ENDSUB ' 
C0MP RP026.E.ESUBS 

"COMP.RP029.E.ESUBS ~ 

SI 046 

ESUBS 
ENOSUB" 

ND1 
BUNK 
JNE 
PAR 

ND2 
0UTSUB 

COMP 
“C0MP 

N0P 
MVI 
MVI 
B 
MVI 

• Map 

LA 
’ C 

BH 
BAL * 
STH 
NOP'"" 
NOP 
NOP'" 
SRA 
LR 
N0P 

BLANK.E.SKIPS 
' MINUS»NE »ERROR'* 

ERROR 
S1040.1.X-FO-. 
NDl.l.X-FO- 
ENDSUB 
DNE.l,X-00-_ 
SI 046 i 
RS.2I0.RS* 
RS »NUMSCR2 
ERROR 
14.LA000C 
RW»SUB-21RS* 

‘51049 
LC0M 
SUBL00P 
RS.l 
RW.RS 
S104T 

C0L72 H.SUBDONE 
C0MP BLANK,E.SUBD0NE 
COMP EQ026.E »SUBD0NE 
COMP EQ029 »E »SUBD0NE 

• EAD—6Û4— 
EAD 605 
EAD -. 606-- 
EAD 607 
EAD - 606-- 
EAD 609 

.EAD—6 ID¬ 
EAD 611 

JAO—612- 
EAJ 613 
EAD....614... 
EAD 615 
EAD_616_ 
ÊAD ,617 
EAD 616 
EAD 619 

-EAD._620_ 
621 EAD 

_EAD_62.2— 
EAD 623 

_£AD—624_ 
EAD 625 

—EAD. —626— 
EAD 627 

—EAD—62B— 
EAD 629 

—EAD—630— 
EAD 631 

-EAD—632- 
EAD' 633 

-EAD—634- 
EAD 635 

.. .EAiD_636— 
EAD 637 

-EAD— 638_ 
EAD 639 

-EAD-640- 
EAO 641 

-EAD—642- 
EAD 643 

—EAD_644— 
EAD 645 
EAD...646- 
EAD 647 
EAD 648 
EAD 649 
EAD 650 

■ 

•* 
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D0NE1 

NO 3 

SKIPS 

iC0M 

lü 
NI 
SR 
IC 
€H 
BH 
M VI 
B 
MVI 
D 

0)ÍIC*.ZERa_ 
ERWR 
0IRC*»X-0S». 
«WtRW 
RW«0|0»RC» 
RWiNUHSCR 
ERRIR 
DBNEl *1 »K*¡F0* 
BUTSOS' 
BLNK,l»X-F0- 
INOSUB 

CHT2 H»ERR0R 
MVI BLNK.l.X-CO-_ 
C0MP* BLANK.E.IC0M 
COMP 
C0M:P 
COMP 

‘ ... COMP 
8 

“SUÖ'ffiSE-" LM ’ 
S 

% LM 
S 
et 
S TM 

.... S«"”" 
SLOOP LM' 

."'S 

AR ' 
LA 
iÇf 
LH 
L 
MM 
AR 
S 
ei“ 
SLA 
S 
MH 
N0P 

ONESUB 

COMMA.E*SURLOOP, 
RPC26.E.PAR 
RP029.E.PAR . 
MINUS.E.S1045 
ERROR _ 
“RT.SUB 
RT.ONE 
RI.LENGTH 
RS.ONE 
ONEsue 
RW.MUMWD 
RW.RW 
R8.SUB.2IRW* 
"R8.ONE 
R8.NS>RW* 

'RT *R8 
RW.2)O.RW*_ 
RS. SLOOP " 
RW.NUMWO 
RA.NADD 
RT. LENGTH 
«A. RT 
RW.ONE _ 
NFLAG2 
RW.I 
RW.TWO 

NFLAG2 

S10A5 

SI 049 

. 

SI 046 * 
NFLAG3 

~ - 

RltNSlRW* 
ARfll 

C B L 72_H «N E X T CARO. 

EX 
MVI 
STH 
LR 
SRA 
'STH' 
MVI 
MVI 
B 
-Mvr 

HEWFIILO 
J.Si048 
Si04«a.X-F0» 
RWtNMIN 
RW «RS 
RW.I 

F Ó 

Mvr 
BAL 
STH 
8 

RW.NUMWO 
NOl.l.X-00' 
ENOSUB.i.X 
SUBLIOP 
ENOSUB.l.X-OO' 
ERROR 
ND2.1.X“Fö» 
14.LAOOOC 
RW.NMAX .* 
BLNK 

■4A0—611— 
EAD 652 
-EAO-653— 
EAD 654 
-EAD- 655 - 
EAO 656 
.EAD—657— 
EAD 658 
-EAO—659— 
EAD 660 
-EAD .661 — 
EAD 662 
_£AÛ—663— 
EAD 664 
EAD . 665-- 
EAD 666 
.EAD—667— 
EAD 668 

.E A 0.6 6 9. 
EAD 670 

_EAD 671.. 
EAD 672 

_EAD~ 673— 
EAD 674 

_IAÜ—675— 
EAD .676 

..EAD—677— 
ÈAD 678 

_IAD..679_ 
EAD 680 

_EAD_.681_ 
EAD 682 

.JEAD—êSl— 
EAO 684 

. EAD - 685- 
EA'D 686 

—EAD—687— 
EAD 688 

...EAD ...689— 
EAD 690 

-EAD. 691- 
EAD 691 

.F A D.699.—" 
EAD 694 

—EAD—691- 
EAD 696 
.EAO—497- 
EAD 698 
XAQ—699.» 
EAD TOO 
_£AD_IQ1- 
EAD 702 
_EAD_7Q3_ 
EAD 704 

.E^ilT,.. 
EAD 706 
EAD 107 

“EAD “708 
EAD 709 

""V 



IDIIIIINIIIIH III II ! HI I MH I Hnl IHHMIIII HlHHIin' llllillillllNlilll IHIHINIII 
' 

S1047 -S1048 »liX-ûD- 
N02.1,X-00- 
RW.NUMWD 
OASHRNE.l.X-OO- 

DASHO0NE 

dashdne 

MVI 
MVl 
LH 
MVI. 
MVI 
MVI 
MVI 
MVÏ 
MVI 
B 
MVI 
MVl 
MVI_ 

'MVI 
MVI 
N0P. 
B 
EJECT 
THE PROCESSING 

OASHA 
DASHL 
OASHH 

"OASHE 
DA SHI 
ND3 
OASHA 
DASHL 
DASHH 

"DA SNF 
OASHI 
SUQSC 
NEWF1ELD 

1»X-00- 
1iX-OC 
1tX-OO- 
1tX-OO-’ 
1tX-OO- 

SET DASH.SWITCHES, 

EAD 71Í 
-EA. D—?’ 2- 

EAD 713 
-EAD—714- 

EAD 71S 

l.X-FO- RESET 
1.X-FO- 
l.X-FO- 
ItX-FO- 
1.X-FO- 

DASH.SWITCHES. 

—*EA fTi.iw.7 IS—* 
EAD 717 

_£A0_7X8-. 
EAD 719 

HEXCARD 

« 

STAY 

NUMB 

'STORCH' 

LENG" 
PK 

LM0ST 

storhex 

awffltn 

"SPACE 
C0L72 
COMP 
LR 
COMP 
COMP 

'"COMP" 
IC 
AH 
STC 
C0L72 
COMP 

"LR 
SR 
LH 
SLA 

'CR . 
BH 
SDR " 
STD 
STD” 
S 
STC "' 
N! 

' 01 
PACK 
LM 
SR DL 
STM 
IC 
SLL 
STC 
01 
L 
LD 
CL! 
ÜL 

.0F HEXADECIMAL DATA. 

H.READCARD 
BLANK iE»HEXCARD 
RT »RC 
2ER0 *NL »NUMB 
FtH,ERR0R 
A»L*ERR0R- 
RW»0)0,RC* 
RW.C0NV . 
RW * 0 ) 0 » RC # 
H.ST0REH 
BLANK.NE.STAY 
RW.RC . 
rw.rt 
R8.LENGTH 
R8.1 
RW.R8 
ERROR 
0.0 
0.D8 
O.D0UBLE ~ 
RW.0NE 

CONVERT' -CI- -CS-'T0-W^'"-FFr“ 

—EAD—J20- 
EAD 721 

_£AD—722- 
EAD '723 

-EAD -724- 
EAD 72S 

-EAD—720- 
EAD 727 

-EAD-72.8- 
EAD 729 

_EAD—730_ 
EAD 731 

-EAD... 732.. 
EAD 733 
EAD_734 
EAD , 735~ 
EAD 736 
EAD 737 

-EAD_..736_ 
739 EAD 

-£A0—TAO- 
CAD 741 

-Cad—742_ 
EAD 743 

_EAD_744 
743 

RW.LENG.1~ 
PK»I*X*-FÜ- 

1.x-oo- 

iSr‘il9ll0 ' ^^-«NVERX.BCD, TOEXAMC.I MAL. 
RT «RW.DS 

„ _SHIFT 0UT_SIGN_:_ 
RT.RW.D8 —— 

..^w*'Dß“l_INSERT FIRST HALF-BYTE__ 
RW.4 

CAD . . 
IA 0—746. 
CAO 747 
.CAO—.748- 
CAID 749 
1A0..-.750. 
CAO 751 
IAO—79:2- 
IAO 793 

-IAO—794- 
EAO 735 

IAO '797 
-CAD. 

RW.LM0ST *1 
D8.X-00- ‘ 
RS»08.4 
4.08 

198- 
739 CAO 

-CAO—1.60 
CAO 761 

...CHECK, LENGTH CFJ/ARIABLC 

MVI 
STD 
AR 

LENGTH.1»6 
TIME54 . 
ST0RHEX.X-6O- CONVERT ST0RE INSTRUCTION T0 -STD- 
4.010»RA* STORE HEXADECIMAL DATA . 

-CAD—ÏSL 
EAD 763 

RA. RI INCREMENT STORAGE ADDPCSS 

.CAO-164. 
CAO 765 
EAD 766 
CAD 767 
EAD 768 

1-781 
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DA5BM 
DA$HM'f 

DASHH? 

NgXThT' 

TIMESA 

ALPHA 

8 
N0P 
IN 
$M 
A 
MV I 
BCT 
MVI 
MVI 
MVI 
MVI 
MVI 
MVI 
CR 
BM 
a 
MVI 
0 
EJECT 

NEXTM „ 
DASMM2 
RW.NMAX ....i_ 
RW*NM!N 
RW.Í5NE .... 
DASMHl.l»X-FÓ- 
R'W»ST0RMEX ___ __ 
DASHH1.1#X»00- 
0ASMA,1#X-F0- RESET DASH SWITCHES 
DASHL#liX«*rO- 
DASHH.l,X-FO- 
DASHF,i»X-FO« 
OASHI.l.X-FO- 
RC.RCMAX 
READCARD 
HEXCARD 
ST0RHEX»X-5O- 
ST0RHEX 

CONVERT ST0RE INSTRUCTION TB^STE- 

THE PROCESSING Of AlPMAMERIC DATA 
SPACE 2 _ 

RC.LENGTH PICK UP LENGTH 0F VARIABLE 
R5«0NE ... 
RS<MV$.l 
RS.MVS1.1 ___ 

LM 
S 
STC 
STC 
C0L?2 H* ERROR 
C0MP 
LR '' 
LR 
AR 

BLANK »E *N0THING 
RT.RC 
RW » RC 
RW«RS 

MOREA CÍÍLT2 H» STORE A 

ST0REA 

MVS 
MVS1 
NEXT A 
DASHA 
"DAS MAT 

_DASWA2^_ 

NOTHING 

COMP 
CR 
BH 
B 

' LR 
SR 

'"S "" 
STC 
MVC 
MVC 
AR 
3 

-N0!p- 

J.H 
ÇH 
A 
MVI 
BCT 

" MVI-1 

BLANK,EiSTOREA 
RC ,RW 
ERROR 
M0REA 
RW i RC 
RWiRT __ 
"RWiONE 
RWiMVSl»! 
C)0,RA*,BLANKS 
OI0*RA*»O)RT* STORE ALPHAMERIC DATA_ 
RAiRI INCREMENT STORAGE ADDRESS 
NEWFIELO 
DASMA2 
RSiNMAX 
RSiNMlN 
RSiONE 
DASHA1•1,X-F Ö* 
RSiMVS 

LA 

‘DASHAI.ITXLToIT-- 
DASHD0NE _ 
RT »BLANKS 
MVS1 

LOG ICAL 

EJECT " “ 
THE PROCESSING OF LOGICAL DATA 
SPACE '2 ’ .. 
COMP T»E.TRUE 

F.E,LOGIC-2 
Y.EiTRUE 

COMP 
COMP 

CHECK FOR -TRUE- 
CHECK' FOR '-FALSE- 
CHECK FOR -YES- 

■~EA D.i.7 S V'"— 
EAD T70 
-EAD - 771. 
EAD 772 
,EAD - 773 
EAD 774 

_EA.D._7.7S._ 
EAD 776 

...EAD.777., 
EAD 778 
XAD- 779- 
EAD 780 
_E.AD—TBI_ 
EAD 782 
EAD 783 - 
EAD 784 
EAD 785 
EAD 786 

_6AD---787« 
EAD 768 

...EAD.789 
EAD 790 

-..EAD.791..., 
EAD 792 
„EAD—793_ 
EAD '794 

-EAD.795- 
Ead 796 
_£AD .-7.97.- 
EAD 798 

—EAD—799- 
EAD 800 
EAD .. eci. 
EAD 802 
_£AD803. 
EAD 804 

_EAD_8 OS¬ 
EAD 806 

-EAD -.807- 
EAD 808 

.... EAD.... 809 . 
EAD 810 

mu „£Aß.8111 um, 
EAD 812 

_£,AD_J13- 
EAD 814 

_EAD—SIS¬ 
EAD 816 

EAD 818 
_EAD_819_ 
EAD 820 
AD _:021„ 

EAD 822 

EAD 024 
EAD „625 
"EAD 826 
EAD 827 

1-782 
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* 

f 

4 

L0GIC 

TRUC . 

TIMCS4L 

ST0REL 

STORL0G 

DASHL 
dashli 

0ASHL2 

♦ 

«• 
* 

LAOOOC 

LEN ' 

$!GN 

PACK 

* 

* 

LAOflCf 

C0MP..NiNE.ERMIL 
SR RW#RW 
C0L72 H*ST0REL 
C0MP BLANK *E♦STCRFL 

C0MMA#E.ST0REL 
10GIC 

f, RR 0 R... IF. _N 0 T- -• N 0» - 

L00K F0R A F1ELO~TERMINAT0R 

RW»1 
L0Gir^ 
ST0RL0G#X-5O* 
ST0RL0G 
LENGTH#l»3 
T.IMES4L 
ST0RL0G.X-42- 
RW.0)0*RA# 
RA iRl 
NEWFIfLD 
0ASHL2 
RS.Nf-AX 
RS.NMIN 
RS.0NE ™ 
DASHL1•* »X-FO« 
RS.ST0RL0G 
DASHL1.1.X-OO- 
DASHD0NE 

C0NVERT ST0RE INSTRUCT 10N J0.-STE-- 

.., CHECK 'LENGTH 0F VARIABLE!_ 

CONVERT ST0RE INSTRU.CJI0N T.0 
STORE LOGICAL VALUE 
INCREMENT STORAGE ADDRESS. 

C0MP 
Ö 
LA 

'“'B 

MV I 
B 
CL! 
BH 
MV I 

.-ST 

AR 
13 
N0P 
LM 
SH 

“A 
MV I 

' BCT ' 
MV I 
B 
EJECT 
THIS ROUTINE CONVERTS BCD T3.A.SIGNED'BI 
SPACE 2 
ADDRESS OF FIRST NUMERICAL.CHARACTER IN.“RT ..“ 
ADDRESS OF NEXT BYTE AFTER LAST CHARACTER IN RC 
BINARY INTEGER ANSWER IN Rw 
TO INSERT MINUS SIGN. USE Mvl __ SIGN.l.X-DO- 
T0 INSERT PLUS SIGN. ÚSE MVI SIGN. 1 ,X-Co- 
LR RV/.RC 
SR RVJ.RT ' .... 

RW.0NE 
RW.LEN.,1 
PACK,1#X-F0- 
PACK.l .X-OO- 
RW.RC 
RW »ONE 
0)RW*»X~OF- 
0)Rw»*x-cn- 
0.0 
0.D8 .. . 
D8!fl*»0)O.RT* PACK BCD 
KW »08 CONVERT TO' BINARY 
14 RETURN 

sfiXC* 

”fA,D—#f-0* 
CAD Ö2® 

-CAD—83.0- 
CAD 831 

-CAD— 832- 
CAD 833 

—i Ei A D—41:34- 
EA'D 835 

JE AO—,83,6. 
EAD 837 

..£AD—JS». 
EAD 839 

XAD—840. 
EAD 841 

-EAD...8A2 
EAD 843 

_E.AD—84 4 
EAD 846 

.Ei Ai 0...a.84,8. 
EAD 847 

..EAD..—848. 
EAD 849 

. EAD .. 860 
EAD 861 
EaO_J62 
EAO ,863 
EAD 
EAO 

..EAD. 
EAD 

. CAC¬ 
EAD 

...EAD. 

INSERT FIELD LENGTH INTO PACK INSTRUCTION 

GET ADDRESS OF RIGHTMOST.BYTE- 

CLEAR ZONE FOR SIGN 
INSERT SIGN 

STC “ 
NI 
“01 
LR 
S 
NI 
01 
SOR 
STD 
PACK 
CVS 
SR 
EJECT 
THIS ROUTINE CONVERTS A SIGNED.BINARY JNT£&ER_T0 _ 
PRECISION FLOATING POINT# USING THE SAME PROCEDURE*Ãs’F0RTRAN 
SPACE 2 „ 
SI NARY INTEGfR-'lN RÏ... ..—- 
fifATl'NC POINT ANSWER IN REGISTER 0 
ID 
STD 
LTR 
ÖM 
ST 
AD 

O.CFLOAT 
0#D8 
RW.RW 
*.*U 

RW.D8.4 
0»D8 

854 
'855* 
.856. 
857 

-8.58- 
859 

-86CL 
EAD 861 

-EAD .862.. 
EAD 863 

„E.AD—864. 
EAD 865 

„ EAD—866- 
EAD 867 

..EAD—868,. 
EAD 869 

_£AD._870- 
EAD 87] 

—EAD—,87,2,. 
EAO 873 

-EAD .-..il*... 
EAD 875 

,.876- 
EAD 877 
JEAD-. 878_ 
EAD 879 

..EAD_88,0. 
EAD 881 
.EAD ..882.. 
EAO 883 
EAD 
EAD 
EAD 

884 
885 
886 

f 



# 

f RR0R.1 „ 

ERR0RJ 

CRR0R . 

ERR 

'FERIPR 

LEAVE 

.* 

IEN9 

''' RESTORE 

.e____ 
LRR RW.RW 
ST RW.»D8,*4 
so o*oe 
BCR IS »14 
EJECT 
ERROR PROCESSING 

" SPACE 2 
LA 

'ST 
e 
MVC 

:1A 
'ST 
B 

■LA 
ST 
L 
CN0P 

" GAL’”" 
OC 
oc 
BAL 
L 
BALR 

' fjecr ' 
ENO-0F-DATA 
SPACE :2 

RWfFEl' 
RW*iFERR0R 
ERR 
NAME)8«.08 
RW.FE2 , 
RW.FÇRR0R 
ERR 
RW.Ff 
RW»FERR0R 
1S.VIBC0M 
0.#4. 
14.4)0.16* 

AÏFE* 

„„ILLEGAL.ENTRY. T0 SETUP.0R READ :I N. 

NAME 0F VARIABLE NtT F0UNO IN TABLE 

ERROR IN FORMAT 0N LAST CARD 

WRITE ERROR MESSAGE 

14.16 )0 itlS* 
16.VEK1T 
14,.16 

CALL EXIT 

PROCESSING 

* 
" » * 

WIPING 

0 LEAVE END-0F- 
LA 16.4 SET UP 
B 

'SR 
L 
L 
L 
ST 
'LM 

MV I 
■OR 
DROP 
EJECT 
SUBROUTINE MEDINGJNTAPE* 

“THIS ROUTINE EJECTS A 

usÎng *.12 inform 
STM 12.14.12)16* SAVE 
LR 12.16 PICK 
ST _13* SAVE #4_.SAVE 

..E 

LEAVE 
16*4 
RESTORE «Z 
16.16 
13•SAVE «4 
R,V/. AD INC OLÍ. 
RT.iINCOLl 
RT.OO.RW* 
2.12.28)13#__ 
14.12)0.13* 
12)13*.X-FF.- 
14 
RD 

JOB 
NON 

CARD . 
-STANDARD RETURN 

NORMAiTrETORN.TO CALLING PROGRAM 
RESTORE OLD SAVE AREA ADDRESS.. 

E A'D-^OO T«"* 
EAD 888 
EAD —889— 
EAD 890 
EAD -891 
EAD 892 
£AD—09.3*. 
EAD 894 

_.EAD—895- 
EAO 096 

.EAD -097. 
EAD 898 

.—£.A0—899*- 
EAD 900 

-.. EAD - 901 • 
EAD 902 

.EAD . 903. 
EAD 9C4 

^EAD*-.905- 
ead 

..EAD. 
EAD 

—EAD. 
EAD 

„1AP™. 
EAD 

—EAD... 
EAD 
EAD - 
EAD 

—XAD- 

REST0RE REGISTERS _ _ 
PICK UP RETURN ADDRESS 
INSERT RETURN FLAG . _ 
RETURN 
D0N-T ,LfT ASSEMBLER USE RD.AS.A. „BASIL 

AND WRITES 'TMff H-CARO 

PICK 
PICK 

ASSEMBLER OF «ASE REGISTER 
REGISTERS . --.. 
UP BASE REGISTER 
ADDRESS. OF. OLD .SAVE-AREA- 
UP ADDRESS OF TAPE NUMBER 
UP TAPE NUMBER _ _ _ 

TAiPENO 

ll 
' L . 
CNOP 
DAL *' 
DC 
DC 
BAL 

INSERT IT IN ARG LIST FOR IBCOM 
PICK UP ADDRESS OF NEW SAVE AREA- 

13.0)0.1* 
13.0)0.13* 
13.TAPEN0 
13.SAVE 
16.VIBC0M 
0,.4 .. . 
14.4)0.15* FLIP PAGE AND WRITE HRADING 
F-6- 
AIFH* 
14,16)0.16# 

906 
907 . 
900 

.909.. 
910 

JÍIJU 
■ 912 
-.913- 
914 

-,915.. . 
916 

-917- 
918 

-919 
920 

- 921 
922 

-923- 
924 

....925 _ 
926 

£Ap...927... 
EAD 928 

_EAO—929- 

EAD 930 
-EAD—931- 

EAD 932 
-EAD—933- 

EAD 934 
-EAD—936- 

EAD 936 
_EAD—937_ 

EAD 938 
—EAD_939_ 

EAD 940 
_C.AD__941... 

EAD 942 
_ EAD 943_ 
- EAD 944 

EAD 945 

EAp 
.EAO „ 
EAP 

.LAD¬ 
EAD 

„SAP¬ 
EAD 

JAD . 
EAD 



‘.'HERE 

savereg 
* 
FIRST 

W0RD 

' a' 

2 . 

J„3,f.5AVE.»<*_ 
""BrftffÎBF “nc?*îf RESTORE REGISTERS 
-.insert .RETURN .FLAG...... 
RETURN 

IM ~ 12.H,12)13* 
MV I 12)13*.X-FF- 
BR 14 ' 
EJECT 
SUÜR0ÚTINE WHERE) TABLE* .. •. . __ 

-TH!,LofUT^Er P!.^Sv,^,L0CAT1ZN-0F.-TABLtr_Fj3R-...S£lUP--, 
-WHERE- HAS BEEN MODIFIED 5-2-68 
T0 ACTIVATE‘MICC0M» )W. S0HN* 

N0TFIRST 

* 

ADC ON 

ARGULST 

EXTRN MI0C0M 
BC 15.12)15* 
DC x-7- 

"DC .CLT-WHERE 
SAVE PROCEDURE 
STM 14.12.12)13* 
UALR 10.0 
USING *.10 
LR ?. 13 
LA 13.SAVEREÒ**' 
ST 13.8)2* 
ST 2.4)13* 
BC 15. FIRST 
DS 10F 
END SAVE PROCEDURE 
N0P " NOTFIRST 
L RT.Oll* 
ST RT.TABLE . 
ST RT.STABLE 
MV I FIRST*l.X-FQ* 
LA 1.ARGULST 
L 15 .ADCCN. 
BALR 14.15 
RETURN PROCEDURE”. 

EAD 
—EAD' 

EAD 
—E, AP¬ 

EAD 
-UE/Æ- 

L 13 »SAVEREG.4 
LM 2.12,28)13.: 
L 14.12)13* 
MV I 12)13*.X-FF- 
BCR 15.14 
END RETURN PROCEDURE 
DC AIMIBCSM* 
ARGUMENT LIST 
DC X-80- 
DC "" AL3)** 
END SUBROUTINE WHERE 
EJECT 
5UBR0UT I NE SETUP; NAME .LENGTH .VARIABLE .DlMfNiSJ,« NG,»#,.,..,,.:* 

.INPUT' variables” 

EAD 

EAD 
_.EAD. 
EAD 

^EAD. 
EAD 

..EAD 
HAD 

—EAD- 
EAD 

-EAD- 
EAD 

-. EAD 
EAD 

-EAD 
EAD 

—EAp, 
"~EAD 
.EAD 
EAD 

-EAD. 
ead 

._£AD. 
ead 

-EAD- 
EAP 

-EAD. 
EAD 

—EAP. 
EAD 

_..EAp_ 
EAp 

.EAD 
ead 

-£AD 

THIS ROUTINE CONSTRUCTS the.TABLE'OF 
.. CONTENTS 

* . _______* 

* .. EBCDIC NAME OF VARIABLE __« 
# « 
* .. .......... _ _ .. .* 

* 

CORE ADDRESS OF VARIABLE 

EAD 
-.EAD. 
EAD 

_EAD... 
ead 

..CAD. 
EAP 

..EAD. 
EAD 

..EAD 
EAD 

_ .EAD. 
EAD 

.. ead 
EAD 

.. ead 

—94^r- 
9.4? 

—-948- 
949 

-960- 
951 

-4>5B- 
9,53 

-,.954- 

955 
_966- 
967 

-951^. 
969 

-960- 

961 
- 962. 

963 
™-964- 

9'6:5 
-966.- 
967 

. 968.. 
969 

_?70_ 
,971 
.972 _ 
973 

-974,.. 
975 

-976- 
977 

-978- 
979 

-98:0- 
981 

-982— 
983 

-984- 
986 

-986- 
9'8'7 

—98'8- 
989 

-.990- 
991 

.992.. 
993 

-994- 
99:6 

_996. 
997 

-.998- 
999 

aooo.. 
1001 
1002.. 

1003 
JL0C.'4 
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..:. 

* 

» 
* 

* 
* 

# 

# 
# 
i* 
# 

# 
* 

i» 
* 

* 

* 

#*#**##*,i !#:***#,5- 
tt.  * EAD 1006 
* LENGTH SPECIFICATION.*„ . NUMBER 0F SUBSCRIPTS .*.-.■ EAD 10J7- 
* * EAD ,1000 

»*»«#«*«••**«»«#»##**#**«« #####*«*####**####**######.  EAD -1009 
* * EAD 1010 
» Nl*NS 11»___j*____Nl^N^NSJ ---4iA D-l 011- 

■'SETUP" 
CHECK 

GO 

» # 
»*############*##»##«######«••#*••#»*»#**■•*#***■»*****«■*»**■'***. 

# * 
• N1*N2*N0»NS.) 3* . •Ni*N2*NB*Nfc»NS.>6» . #-. 
# # 

» #*##,#*»*,#»*#** V-,* ***,**## * ***** **&■***: ****. A# **A:A*Ji* 
. * 

* N1*N2*N3*N4»N5«NS|S* » N1*N2*N3*MA#NS#N6«NS)6*.^. 
# * 
#*##*#***#**##***«**####*#*#*<HHH***ÍH|-***'I<#*#'I,'**#**-* tH******* . ., 

SPACE 2. 
USING **15 _ _ .. . . ____ 
STM "R6.R12.Á4I13* SAVE REGISTERS 

GO ÖRANCH AR0UND IF NOT THE FIRST TIME THROUGH 
R11,.STABLE 
Rll,.2,.ERRS SEE IF -WHERE 
CHECK,. l .X-FO- 
R9.TABLE PICK UP LOCATION F0R Nf-KT TABLE.ENTRY. 
R 1,1 ,.0 ) 0,.,,1 *.PICK UP ADDRESS 0F VARI ABLE NAME 
0>0.R9*.0)R11* MOVE NAME INTO TABLE . 
Rll.9)0.1* 

PICK UP LENGTH 0F VARIABLE .... 
INSERT IT INTO TABLE 
PICK UP...ADDRESS. JF VARXASLE—-- 
INSERT IT INTO TABLE 

LOTP 

“ 'ALLD0NE 

iStRiS 

N0P 
L 
CHECK 
MV! 
L 

L 
MVC 
L 
L 
STH 

L 
ST 

5« 
CL I 
BE 
LR 
L 
LA" 
LA 
CLI 
BE 
C 
BE 

"'L '"T 
MH 
:,LA 
LA 
STH 
B 
STH‘ 
LA 

- ST 
LH 

■ LA ~ 
STH 

■ LM - 
8R 
L 
;.L 

HAS BEEN,ENTERED 

LEAVE IF IT WAS THE LAST ARGUMENT 

Rll,.0)0. Rll* 
Rll .12)0.R9* 
RH .0)0,.l* 
Rll.8)0 *R9* 
R12.R12 
Ö ) 1 *,. X-80— 
.ALLD0NE 
R7..1 
Rll .0NE 
R6 * 1A 
R12.1IO.R12* 
12)R7* »X-0O- 
ALLD0NE 
R12.C7 
ALLD0NE 
R8.1210.R7* 
Rll.2)0.R0# 
R7.4I0.R7* 
R6.2I0.R6* 
Rll.0IR6.R9* 
L00P _ 

"R12.14I0.R9* INSERT 
R9.2B)0.R9* _ 

*R9.TABLE 
Rll.NUMTAB INCREMENT NUMBER 0F TABLE ENTRIES 
Rll.1)0.Rll* 
Rll.NUMTAB 

>R12.44113*~REST0RE'REGTSTERS 

LEAVE IF THIS IS THE LAST ARGUMENT 

LEAVE ÍF SEVEN SUBSCRIPTS. 

PICK UP DIMENSION 
COMPUTE DIMENSION FACTOR. 

INSERT DIMENSION FACTOR INTO TABLE 

NUMBER OF SUBSCRIPTS INTO TABLE 
0BTAIN L0CAT1ON 0F_N6X T_TABLE_ENTR V_ 

~R61 
14 
12 »AREAD 
RD.AREAD.A 

ifliiTURN 
ERROR :!l:r WHERE NOT ENTERED BEFORE SETUP 

EAD 1012 
.EAD.1013. 

EAD 1014 
.-LAC 1015 

EAD 1016 
..JIAD_1017_ 

EAD 101Ü 
EAD 1019 
EAD 1020 

..EAD 1021 . 
EAD 1022 

_EAD—1023— 
EAD 1024 

. CAD 1025 
EAD 1026 

^ EAD 1027 . 
EAD 102ÍÍ 

.„EAD-,1029- 
CAD 1030 

.LAD 1031. 
ÈAD 1032 

.LAD 1033 .- 
EAD 1034 

_ EAD—1035, - 
EAD 1036 

.EAD 1037 
EAD ,1038 

-CAD 1039- 
EAD 1040 

—EAD—1041— 
'EAD 1042 

-EAD -,1043.. 
EAD 1044 

-EAD 1045 - 
EAD 1046 

„Æ.AD-4047- 
EAD 1048 

„EA;P_1049., 
EAD 1050 

^EAD-lOSl- 
EAD 1052 

_EAD_J.01.4- 
EAD 1055 

_EAD. ..105.6- 
EAD 1057 

_EAD_J056_ 
EAD 1059 
EAD 106Ç_ 
EAD 1061 
EAD 1062 
EAD 1063 
EAD 1064 

1-116 

» 

..■ - 



.USING JÎEADIMjIÎL 

AREAD 

RI 
RA 
RT 
RW 
Rü .. 
R 5 
RC 
R 6 
R 7 
R fl 
RCMAX 
R9 
RD 
RI 1 ‘ 
RI 2 

BLANK 
A 
D 
E 
K ' . 
H 

N 
P 
T 
X 
Y 
2 
D0LLAR 
STAR 
PLUS026 
PLUS029 
MINUS 
DECIMAL 
C0MMA 
ZERO 
E9026 
LQ029 
LP()'26 
LP0?9 
RP0?6 
RP029 
SLASH 

DATA 
CARD 

Ö ERROR 1 

12 
DS OF 
DC AIREAD I N# 
DC A)DATA* 
EJECT 
REGISTER ASSIGNMENT 
SPACE 2 
EQU 0 
EQU 1 
EQU 2 
EQU 3 
EQU ' 4 ~~ ' 
EQU 5 
EQU 6 
EQU 6 
EQU 7 
EQU 8 

‘EQU 9 ' 

EQU 9 
EQU '10 .. . 
EQU 11 
EQU 12 ... 
EJECT 
BCD AND EBCDTC'ChAR'ACTERs" 
SPACE 2 
EQU 
EQU 
EQU 
EQU 
EQU ' 
EQU 
EQU 
EQU 
EQU ' 
EQU 
EQU ~ 
EQU 
EQU ' 
EQU 
EQU 
EQU _ 
EQU' 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU ' 
EQU 
EQU 
ECU 
EQU 
EJECT 
PROGRAM DATA 
SPACE 2 

C-A- 
C-D- 
C*-E* 
C-F- 
C-H- 
C-N- 
C-P- 
C-T-" 
c-x- 
C-Y- 
C-Z- 
C“ it»* 
c-*» 

P» 
C'*“.,*'** 
€«■ 
Ç» 
C»j.»* 

C“ I ■" 
C- ) - 
C- ) *■ 
c ■• * " 
C” 2 

DS 
US 

00 
10D .CARD COLUMNS jl - 80 

EAD 1066 
-CAD-1067- 

CAD 1060 
-EAD-1069- 

EAD 1070 
-EAD—10 7-1- 

EAD 1072 
-LAD -1C73— 

EAD 1074 
„LAD .,1076.- 

EAD 1076 
■L AD.-.1077.- 

EAD 1078 
-EAD... 1079- 

EAD 1080 
-EAD ..1061- 

EAD 1082 
-1083.- 

EAD 1084 
- .EAD. 1085 .. 

EAD 1066 
.EAD 1087... 

EAD 1088 
_EAD_1089_ 

EAD 1090 
EAD ,1091. 
EAD 1092 

_EAD ,,,1093 ., 
EAD 1094 

—.EAD_,1095_ 
EAD 1096 

...LAD 1097- 
EAD 1098 

-EAD 1099. 
EAD 1100 

-LAD -HOJ¬ 
EAD 1102 

—EAD.1103.- 
EAD 1104 

_..EAD 1105 . 
EAD 1106 

—EAD-1107.. 
EAD 1108 

—EAD-J1OS¬ 
EAD JIJO 

-.EAD. Jill.. 
EAD 1112 

—EAD ..1113- 
EAD 1114 

—EAD-1115. 
EAD 1116 

— EAP..,!! J7_ 
EAD 1118 

..LAD ,1119- 
EAD 1120 

. EAO .1121 
EAD 1122 
EAO J123- 

h-í!HIIIIMIIi!IIWH#IHII¡4IIIIIHIIWMW4#IIIW .HI IIM» I!   || '1.111111-11 I|.|.|||.I!.!!.|||||I|||IIM|I |l un II ||i. III! linn |l Hlilli-lili'l 1111111111111111-11111 ll'li||i|iiillMII|i'llll’<|ii • HI. 



Cf WAT 
TEN 
TENT 

Ö0UBLE 
Df 
«NE " 
TW« 
CT 
NINE 
C7? 
cenes 
ARGLIST 

VFDXPI 
VEX!T ' 
VIÜCPN 
INC«L1 
JAN 
DATE 
SAVE 
AD1NC0LI 
STABLE 
table 
NAO'P '™" 
C3L 
COLN0 
NUM'SèP.Z 

OC 
oc 
OC 
DC 
DC 
DS 
D5 
DC” 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
"DS 
DS 
PS 
DC 
DC 

" DC'" 
DC 
DC 

__X 18 -4 E Q Op 0 QP O 0 Q Q. 0.0.0 0-JL« R..JNI t'GERJß-FLDATJN 6—P «J N I- 
D-10» 
D-l »1 .E'--! • »1 •E“'«* i«E-A*6^7,-... 

' D-l.E-e»l.E'**9'l.»£-10il1.E^Hi.UE--12.1.E-n»l,.E-lA- 

..D^.l.iE^lS >1 • E-16»1»E**17»X»E-18»1«E-19»LíE^ZO'«». 
D 
_D.. 

E'*f2"** 

:F#.7Z» 
fîtes* 

AI TEN* 
AIDS* 

THESE TW0 TEMP0RARIES MUST 
REMAIN CaNTIGUDUS.10 EACH.0THER. 

AIFDXPI«» 
AIEXIT» 
A ) 1BC0M»* 

""P ni" 0 ni» | , , |   

F-31 t30.>157rS7ñUÍÍÍTz.X'2 ♦ ZAS iZ"7"3 *"304."334.36S- 
f „ .. .- 

C0NV 
NUMTAB 
NUMWD 
NS 
JENGTH 
NLMSCR 
SUB 
NM IN ‘ 
NMAX 
BLANKS 
N0FLIP 
FLIP 
N0PRINT 
PRINT S'” 

DC 
,LT®te' 
"DC 

xef 
s 
'f«0» 

.H"-;97**„ 
H-0- 

6H-Û- 
H-O- 
K**D«* 
^TH. 

H-O- 
CL6- 

FH 
HEADING 

DC 
DC 
DC 
DC 
DC 
DS 

'DC’ 
DC 

'DC 
DC 
DC 
DC 

"DC 
EJECT 
FORMAT STATEMENTS 

SPACE 2 
DC 

CL6-N0FL1P- 

CL4-FLIP- 
CL7-NOPRINTr 
CL5-PR1NT- 

!fli 

MRS 

MNS 

DC 
DC 
DC 

' DC ’ 
DC 

' DC'1 
DC 
DC’ 
DS 
DC 
DS 

XL3**021A50*» 
XL1-F1-_ 
9CL8- 

CL7- 
XLW2- 
XL4-021A11FI*- 
OINPUT CARDS"RÉÁP*-~ 
XLZ-1832*-__50 BLANKS 
XL2-1A10- FORMAT FOR fflit «F DA Y FIELD 

CL2 ..HOURS 

CLI-»- 
CLZ MINUTES 

:1:1-11 

»--—.. 

r£A D^i 1-2.4— 
EAD 1125 
EAD 1126. 
EAD 1127 
EAD.1128 - 
EAD 1.129 

.EAD-1.1.30- 
EAD 1131 
EAD.1132 - 
EAD 1133 

■EAD 1134 
EAD 1135 

-EAD 1136- 
EAD 1137 
EAD 1138 
EAD 1139 
EAD 1140. 
EAD 1141 

-EAD-1142— 
EAD 1143 

■ EAD 1144... 
EAD 1145 

. EAD 1146 - 
EAD 1147 

„EAD .,114 8^ 
EAD 1149 

-EAD.1150 - 
EAD 1151 

_EAD.. 1152- 
EAD 1153 

—EAD-1154— 
EAD 1155 

-_.EAD.. 11.66-.. 
EAD 1157 

_,EAD.,1158-. 
EAD 1,159 

nn-jEA,D «11.6 0 — 
EAD 1161 

., EAD . 1162 - 
EAD 1163 

—EAD 1164. 
EAD 1165 
EAD 1166 
EAD 1167 

—EAD-1168_ 
EAD 1169 

—EAD-1170- 
EAD 1171 

__EAD-1172_ 
EAD 1173 

_EAD_1174_ 
EAD 1175 

_EAD-1176_ 
EAD 1177 

__ead_j.i.t<l 
EAD 1179 

_EAD 1180. 
EAD 1181 
EAD 1162 

. . 



__ ¡X,__CL.I___ _______ 
SCS DS CL2 SEAMOS 

DC CU-.- .,., ', 
"SC DS CLZ HUNDREDTHS 0F A SEC0ND 

DC CL 5— — 
.DC. XLZ-iAOB-. FORMAT F0R DATE FIELD 

MTH'_DS_ CLZ __ M0N1M ____________ 
DC CL 1-/- .. 

DAY . DS . CL2 ,,,^, DAY ....... 
DC CLlm/m 

TR DS CLZ YEAR __ _ 
DC XLl-22- END 0F FORMAT 

F 2 DC AL6-02060A140Ö22- 
F3. DC.XL 3-021 AOS-. —- ^ 

DC CL6- DATA*- 
DC ' XLS-060A14061A05- 
DC CLS-*DATA- 
DC XL1-Z2- 

FE2 DC XL3-021AIE- 
'’"DC'""" CLl3-0 N0 SYMBOL ■»- ” 

NAME DC CL8— 
.  DC . CL'J-a USTED#-.  ..... 

DC XLl-22- 
FEl. DC ' ' XL3-0Z1 AAA- 

DC Ci3Z—0 WHERE NOT ENTERED BEFORE SETUP- 
. DC CL36- OR SETUP NOT. ENTERED BEFORE READIN.“- 

DC XL1-Z2- 
FE ' " 'DC XL 3-021A IF-... .. 

DC CL31-0 ERRORJN FORMAT ON LAIT CARD#-’ 
DC XLl-22-.. .. 
END __ ’ ___ 

--EAD 1183- 
EAD 1184 
EAD lifts 
EAD lies 

- EAD 1107- 
EAD 1108 

-EAD-liftV_ 
EAD 1190 

-EAD 1191 - 
EAD U92 

.EAD . 1193 
EAD 1194 

_EAD-1:19S~ 
EAD 1196 

-EAD.1197. 
EAD 1198 
EAD 1199. 
EAD 1200 

-E/.Ü 12U - 
EAD 1202 

.EAD.1203.- 
LAD 1204 

..FAD 1205.,- 
EAD 1206 

._EAD_12P7_ 
EAD 1208 
EAD 1209- 
EAD 1210 

..EAD.. 1211.- 
EAD 1212 

UE A.Û-U2iX3— 

i 
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'•!!"rrT ['»MA 

O 

2 • 2 6 D* 
•onvL™ 

; ie. 

6 1.ÎD-& A.261J- 
_.OjJ04_1.0.0 O UOOj. 

1.112D-4 .00033 

14. 1 (.1. 2 2. 

1.1506 4.000 2.1011 7 
1 

,001060 
. URNUTil " 

ÜRMThL 
' (1.01)1 10Õ. 

(1.02)1 100,. 
I1.03H 1Ü0. 
(1.04)1 ion, 
(1.0 5)1'”“ 100. 
(1.06)1 10". 
(1.07)1 100. 
(1.0)!)) lOO. 
(1.00)1 1Ü0. 

(1.10)1 100. 
' RSTAOL »0 1 
HSTAijt. 0» 30 

OíiT/Cl 
(1.0)1 ' o,!) n.72(10 0.23014 0.201115 
0 <34r 1 í’ O.62C1 0 0.90111« 0.141119 0 
0.33-1 '1 0.47(119.0.56O.lUJi.,«fLIÍL. 
•'.r->E2. • 14 E 2 0 0,141120 

( 1 , C ) 1 0 . . 
4 . .770 7 0.261:12 0.20II13 0 

0.9^(116 0.14 [117 0.17E17 
0.56(117 0.631117 0.70117 
('.UHU 

26 , 30 • 

Di'rr. so ri 

1000000 

.. - -(9( E 6 ('■.1 «M 

PRESE 2 

2.1)12 
15D6 4 r Of)V.i1D11,.. .7 .Dl l.J.. 30i?....2., DU 

3.00()6 2.ODiO 7.2011 '3.1012 7.2012 1.0013 1.0013 
4 - 30D7J.. Q,ÔUJ..^bUJL.^..njL1.^.0WXJ.*.DWXX.ma 

. D12 
,,,0.12_PM LSI. 

PR CS II 4 
P11UE_5. 
PRLSI1 6 

„7™ 
i'i'iisr o 

J2aCiL_2, 
6.700(3 
1¿20)0 
6.0011 
2.3012 
1.401 3 

J^orj 
E-6 l.r-6 
( 20. 1460. 

7.701’ 
0.71)12 
1.10)4 
().1()1.6 
5.00 ). 6 
5.0 D 1.6 
l.C-4 
470. 

2.0(.-1,3 
1.7i)14 
1.9016 
1 . 4 I) 1 6 
9.11)16 

í).f)D13 
,7.4014,,..1 
7.0Dl 6 1 
,6.401(. 1 
3.6 D17 1 

11D14 3.6D14 3,51)14 
.301.6.1.,0015...1 ».OD.,15_ 
,0016 2,'1 n 16 2.«1)16 
,6017.. ::.20) 7,, 2.2017. 
i 0D1 0 2 #0 01B 2.01.) 1B 

PRESE 1" 
PR ,11 
PRESE 12 

PRESE 14 
9, .11, 
1 .E-3 

1, (,. 1 

i s „3.6 o 17_ ,i ..o oiiui. o o w..;:, o uiJL_m 
l.E-2 11 11 100. 16 

O.TíJElO 0.36117.Ü.13C1U.. 
17 E1,9 Q.21P19 0.23C19 0.36E19 

,,Q. ,..7.2 tl9_„.,.i,afi.E12_C.,2Q Ei5. ... 

PRESE 
PRESE—17- 
Pi 11. SC 1 -H 
PRESE—19... 
PPESE 20 

ZI. 

0.6 ? E ) 6 
l',4 VH 7 

7(04 0.35E15 0. 
0.2107 0.2507 
0.6607 0.20E17 

____lJR,ES,£ 
PRESE 

3406’”' PRESE 

0.14(-19 
11.7)1 

1306 O i 
0*3607.0.,3001. PRESE 
0.120« PRESE 

PRESE 
O 

0.45E7 0.4001 O • 91E12 0.5603 0.2904 O 
0,005 0.1706 0.14E16 0.1706 0.2106 
(,.4206 O . 4 6 E16 0.57E16 0.72E16, 0.83E16,,, 
0.140 7 

,140 5 O, 
0.24E16 
0.94E16 . 

34 0 5 
O 

PRESE 
PRESE 

■".r-4ro 
'. : -r 16 
. I 4 E 1 7 

( 1 . 6 ) 1 n , _    ____ ____. -— — 
.C.19F7 0.4300 0.60E11 0.3702 0.27E13 0.1304 C.30E14 

-04604 0.6BF14 O . (i 6 E14 0.1005 0.13E15 0.15F15 O ._1 7E 1,6..„0_. 20„E1,5, 
S .2605 Ü.28E15 '0.34E15.0.3BO5 0.5205 0.6205 0.72E15 0.1006 

- » Vf 16 
(1.5)1 0. 

2806 PRESE 
PRESE. 
PRESE 32 
ppt!6E„23„ 
PRESE 34" 
PRESE 35 
presets“ 

_PRESE„37_ 
PRESE 3Ü 

C.6HE6 0.1601 0.260.0...0,1301 ...0,2.60? .„O, 1.31Ü3.JUZAJii!_ 
.350?" 0.5903 0.6203 0.76Ë13 0.9403 0..10E14 0.12E14 

0..14E14 0.1604 O, 19E14 0,2404 0.28E.14 „0.33'y4_.0,45O.4_^__ 
.-, ’VE 14 0.74E14 '0,74E14_ 

( 1*4)1 0. ........... 
U.V2E5 0.16EB 0.16E9 0.14E10 Q.3201 0.1002 

0.,1 12 0,7702 0.,36E1? O,44E, 12.,..,.0.,,5.3O2 _0j»6ßf 11_QjtMZUi-- 
' ',HÇE12* 0.97 0 2 0.11EÍ3 0.1303 0.15E13 0.23F13 0.26E13 0,3503 

• ? Vf 13 0,46513, 0.45E13 ______________— 
(1.3)1 O, 

O, 52 E A 0.94E6 0.60E7 . .0,.115.9 ,...0,3,,^10.^0,..8.2110..:Ú.,,,M.U1- 
0,)90 1 0.270 1 0,,,3101 '0,400.1 0,4401 0.5101 0.59E11 

«-I, I ',E^3.2_n^_w. 
PRESE 40 

_P(-!,E£,ÍL.4.1_ 
PRESE 42 

.PIlESEJiJ.- 
PI-tCSE 44 

..gRfZLJtl, 
PRESE 46 
pß,£S,;E_4.7_ 
PRESE 48 

"0.68E11 PRESE 50 
(VSfTU 'Q,.9'9*1,1_P, 1111,2^),1.602..3.-^0,1.^0,,2^02--0,,28:.0^. 
í;u4?'Eí2 a,.42012 

(1.2)1 0. _ 
0.C0E3 0.42E5 O 

0.Í5F10 0.18F1P 0.23E10 
" .7rriP f'.90^1 p * 0,1201 
'.‘•3301 .. 

(i-3('.i) b. 
r::CT¡ L 1. 3.(3.)30. 

-,:PR£StJ5,.l_ 
PRESE 52 

.PRÜJ5E-53- 
PRCSE 54 32E6 0.25E7 0.32E9 0.71C9 0.11E10 

0.27O0 0.3100 .0.42£l0__Q,5.2E10_0,6ÍLE1ÍLPR.ESL-15- 
0.14E11 0.17E11 0.24F11 0.2901 0.33E11 PRESE 56 

TIITT2L c. 2.14.)30. 
.1.E6 
45» 1.E6 

PRESE 5« 
PI’CSL 59., 
PRESE 60 

sWiO 

.. « • • i .... .. .i im INI III HII|l|l||IIMIII 



Ifllfell'» 

Iff 

: taí!l 
* i i i J *c—.<:—c¿.tZtÿ.—Jii>.»i¿ *¡¿J.CL_¿L«G _ 

1 ^ in.' * O 
;«13. 3.11.0.30,.9,6^, 13.1 , 16.!i , 20*6.24.,,6.2C.6.,32...4 

( 1 
U. 

11 

PRCSE 63, 
,ES.£6:£.A¿„ 
PKESE 63 

,  PRESE.64._ 
E1;.!,o PRESE 65 

?)1 1.29 3.33 T.00 11.,2,.,16.2 .22.0, 29,0.37.2 .4Í1.6 .,,63»Q._. PRrsf 66 

(1 Un’*:' ' PRESE 67 
MI „ 1.43,..,,3..66 7.6,4._].7..6_21..0.^32^^4^2^32...9_2OS..0__^llES,LJi3_ 
• ^ 12'.'.O 100,0 PRESE 69 
'•) ! l.M 3.65 .e.r.9.. 16.7 .29.0 58.0.109.0,109.41. ICO.O. ...PRESE,, 70_ 

Ko.O 1' C.O PRESE 71 
:.:41 1.70 <1.15 10.2 21 .P ,,51.0 109.c 100.0 100.0.10Q.C .. .,I-’R,,SE72 
. lO^.O E'S.O ~ < r y g 

7)1 1.(1/. /..49 12.0. _31 »6 10Ü«0__,1(V»5. _i 0.0,0^150.0.__ PR ÊsLj/t, 
. ' 1., .O 1.4,0' 1 '.'O, O 

l.1')! 2.00 4,00 14.6 53.'' 100.0 loo.O 100.0 100.0 100.0 
I'1.'.O 14.0 

I*')’. '2.13 5.32 10.4 100.0 100.0 100.0 100.0 1»0.Q 100.C 
1 .' '.o 1.4-.0 

1 , ! ■ ) 1 o. 76 7.79, ,¡'WO,_ loo.!L_10C. 0.,.,100..4.. .L0R.5_.l04,.0.^50..5. 

n • 11 ) 1 !,v’.2 i'f'.O 100.0 109,0 IOS.O 100.0 100.0 100.0 
14 .4 lui'.O 114 « 9 100.0 

XOTAÍ-.l .0000003 .01 .03 .1 1.E6 
V,'TS9.-L 0. 15. 20.(20.)160. 1.E6 
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APPENDIX H - Overlay Information and Other Pertinent 
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Information for running the Optimum Decoy 

Deeign Program 
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SET Uff* OF SIMAR Iff FOR THE OVERLAY 

Frttf rm» 2H2 hft« t»««n run •««.€•••£«% on th«' OS6$ nt Avco uaini 

vovalon 14 of fh* oportftlng «yiatoiti. 

AE btaftirl*« w'k»!»« aaini«« 4o not foUow on« of th* OVERLAY card* 

•hotiM b« Er if in or4«r .In Cb« binary i«ck, 

Thas« bl»ftrl«i abMild Ibtn b* foUow«4 by tb« foEowInf alx <overlay 

••fMil«« Hw .naixk«« of iftw blnarl«« tncM«4 to a farttonlar ««gtiMitf 

fbEow 'ttw lOrtrlry eari for Cbat ••§«iwiaf. 

OVERLAY A1 

READ1T 

SR2490 

ZPRM 

ZPRS 

ZREADX 

OVERLAY AI 

VIXEN 

OVERLAY A1 

ADD 

INFC0F 

INTCRL 

WRITEM 



OVERLAY A2 

■i#' 

# 

DAVD0N 

m IP Af*! V J!\i JOwImr X 

OVERLAY A2 

GIMAX 

MIMAX 

OVERLAY A2 

GRAM 

H (Attn b if 

f 

'ÜI' 

:t*9ti 

tmMmmtmmnmmim* ifiiwonmiww^ HlWPil JWimiUllMWM11*» II 



OTHER INFORMATION 

1,.0 A Pre;i«t Bftek i* »•«#»# ta ru» A# prafraim. 

2. 0 The «ubroutine LA000000 is written in Aeeembly Language. 

:1,, !0 The inf»! fuantiljr KÖPitTife) «ihaulé be a-et to J at AVCO an# 

to $ at .AairaaRac«. 

4, $ 'Hit iwMtngr i:gbr#»«ta# PLT «»*¡t be »raaaweá at AariOüipace, 

$,# ne Jiimaimy ieirtbronttnea EMDliDß, EZPL0T, F R AME V, 

ID FR MV, and PLTND muet be removed at AVCO, 




