
AD—Afl7 669 NAVAL AIR DEVELOPMENT CENTER WARMINST ER PA AIR VEHICL——ETC P/S 20/4
LOW—SPEED V/ST0t. STABILITY AND CONTROL PREDICTION. VOLUME Ifl C—ETC(U)
JAN 7? J V CLARK

L*eCLASSIFIED NADC—76313—30 Pt

I’ 

I

• — :  r’~
______________________________________ - 1 ’ ’  • 

~~~~ r •—

::;
I - ‘ ~ :~~~~~~.



rw
( •/~2 ?

REPORT NO. NADC-76313-30 ~~ -~~~~~~~~e~c T

LOW-S PEED V/STOL STABILITY AND CONTROL PREDICTION —

VOLUME II: COMPUTER PROGRAM AND USER MANUAL

J. W. Clark , Jr.
Air Veh icle Technology Department

NAVAL AIR DEVELOPMENT CENTER
Warminster , Pennsylvan ia 18974

11 JANUARY 1977

•~‘ D D C

INTERIM REPORT APR 4 ~977
AIRTASK NO. AO3V-32OD/OO1B/6F414212O1 ~~~~~~~~~U~~~~ U L6L~

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED

~~~~~ 
- 

~~r
• . . ! t~~- •

_ . 
~-

-. -

~~~~~~~~~~~~~ ~~~
.

• 
.
- . 

~~~~~~~~ 
. ‘ I

~I k J — .  ) I &  ~- t ~ ’J

• 
,.. .•

~C_) Prepared for
A NAVAL AIR SYSTEMS COMMAN D

~~ 

• 
Department of the Navy

• Washington , D.C. 20361

• _ 
- . _ .  r ~~~~~~ — — . W ~~~~~~~ ~~ — . ~~~~ 

.— 
~~~~ ——_ .



V — 
.~~—

( NADC—76313—30

NO T I C E S

REPORT NUMBERING SYSTEM The numbering of technical project reports issued by the Naval Air Develop-
ment Center is arranged for specific identification purposes. Each number consists of the Center acronym, the
calendar year in which the number was assigned, the sequence number of the report within the specific calen-
dar year, and the official 2-digit correspondence code of the Command Office or the Functional Department
responsible for the report. For example: Report No. NAOC-76015-40 indicates the fifteenth Center report for the
year 1976, and prepared by the Crew Systems Department. The numerical codes are as follows:

COOE OFFICE OR DEPARTMENT

00 Commander, Naval Air Development Center
01 Technical Director, Naval Air Development Center
02 Program and Financial Management Department
01 V/SlOt. Program Office
09 Technology Management Office
10 Naval Air Facility, Warminster
20 Aero Electronic Technology Oepartment
38 Air Vehicle Technology Department
48 Crew Systems Department
50 ,Systems Department
60 Naval Navigation laboratory
81 Technical Support Department
85 Computer Department

PRODUCT ENDORSEMENT - The discussion oi- instructions concerning commercial products herein do not con-
stitute an endorsement by the Government nor do they convey or imply the hcense or right to use such pro-
ducts.

r 
~H 

a ’

\~L~
APPROVED BY: 

— 
DATE: ii ianuary 1977 4

~~ P. M. STUR}1
Commander , USN
Deputy Director , AVTD 

ITI , :: ~~~~~~~~~~~~~~~~~~~~~~~~~



UNCLASSIFIED
SECURITY CLASSIF ICATION OF THIS PAGE (W~,.n Data Entered)

D
~~

?
~
,’fl V. h 1

~~ EkI1 A
~~~

t
~

kJ QAI’E READ IN STR UC TI ONS
fl ~~Vl% I LP~J’...UIR ~ I f~ U I~~ I’~ F 

~ BEFORE COMPLETING FORM(,~, 
F~

_
~ 5~~5~~T NM1 WWR ~ 2. GOVT ACCESSION NO. 3. RECID IENT S CATALOG NUMB ER

NAD C-76313—3 2 ’ I
.. — I I... ~tTt..t r_ .sL.t.rrr~~ ~~~~~~~~~ . .~~~ ~~. TYPE OF REPORT A PERIOD COVERED
/ P..... _.__-.—----- -—-————— ——— - 

~
— ---—— r—-(~ LOW-SPEED V/STOL $TABILITY AND ~ONTROL yREDICTION . k /

~VOLUNE II: ~OMPU TE R PROGRAM JJSER MANUAL’~ 
- NIERIM REP~~ T. 

~ ~~~~~~~~~ 

~/ 2 ~~~. PE aaM+4,7OR~~~~~~ RT NUMBER

7. AU THO R(S) 6. CONTRACT OR UMB ER(a)

~~~~~~~~~~~~~~_ _ _ _ _ _ _ _ _ __ _ _ _ _ _
9. PERFORMING O R G A N I Z A T I O N  NAME AND ADDRESS 10 . PROGRAM ELEMENT . PROJECT . T A S K

AIR VEHICLE TECHNOLOGY DE PARThENT (CODE 30) A R E A  & WORK UNIT NukteE Rs

NAVAL AIR DE VELOPMENT CENTER AIRTASK NO. AO3V-320D/OO IB/
WARMINSTER, PA. 18974 6F41421201

II C O N T R O L L I N G O F F I C E  NAME AND ADDRESS IT- 4,—.W.ew,’1?rrE’~~~~
NAVAL AIR SYSTE MS COMMAND 11 Jan~~~~ 477)
DE PARTHENT OF THE NAVY n~~Rop ~twb’r ~~~~~ -

WASFINGTON , D. C. 20361 149
T~ MONITORING AGENCY NAME & AOORESS( II different from ConIrollIn~ Olflc.) IS. SECURITY CLASS.  (of this rep ort )

.1 ~/ ~ . I UNCLASSIFIED
/ IS.. DECLASS IFICATION DOWNGRADING

\~•___•_~ —i I :i SCHEDULE

16 DIs rRIeuT ~~~i STATEME NT (of this R.porl)

Approved for public release; distribution unlimited.

17 DISTRIBUTION STATEMENT (of th. abstract .nI.rad in Block 20, ii df ff.r .nf from R.port)

IS S U P P L E M E N T A R Y  NOTES

19 K E Y  WORDS (Conttnoa on revere, aid. if n.c...~~y end id.ntify by block n~mtb.r)

Stability and Control
Flying Qualities
V/STOL Aircraf t
V/STOL Aerodynamics

20 A B S T R A C T  (Conhin... en r.v.r.. eld. it n.c.aaary end fd.ntify by block numb.r)

A unified prediction method is developed to support V/ STOL S t a b t it t y  and
Control analyses. The method is geared to a preliminary design environment to
facilitate its application using the limited type of data normally available
early in the design process. - Volume I describes the models which were deve l-
oped or modified and their validatio&~ Vol ume II, describes the computer pro-
gram incorporating these models and the associated input data requirements and
output format. . .

DD , ~~~~ 1473 EDITION OF I NOV 6S IS OBSO LETE UNCLASSIFIED •-
S/N 0 10 2 - 0 14 - 660 1 .c

SECURITY CLASS IFICATION OF THIS PAG E (Wi,.,, Data int•r d)

~~~~~~~ “ r-~ 
~~ ~~

- -- _.  . . - 

~~~~~~~~~ 

— - -
~~ 

-.

I —



-~~ ~ . i M I T Y  CLASSIF ICA T ION OF T HIS PAGE(M, eIt P.S. Snt.,ad)

-
~~ NADC—763 13--30

THIS PAGE LEFT INTENTIONA LLY BLANK

I

I SECURITY CLASSI F ICATION OF THIS P A O E ~~~~.n Data Enfer.d~

H
- ,—- ~~ . .—. ..—- -— 

.. .
~~~~~ -.. .— ., - — . -  0 ~— - - - . -———~....--- ..—~~~~~- .. . — - .  

. - - .~~ -— ~~~~~~~~~~~~~~~~~~ ~~~~
—

~~~~I
-
~~~~~~~~



V -.-,--- - --- -..—--- - .-----——.-

NADC—76313—30

S U M M A R Y

A unified prediction method has been developed to support V/STOL
Stability and Control analyses. The method is geared to a preliminary
design environment and is documented in Volume I of this report. The
method has been programmed for the CDC 6600 and this volume constitutes
a User Manual for that program .

Inpu t  da ta  requirements  are listed and the necessary information ior
interpretation of the program output is presented . General guidance for
using the program is provided in this volume but the user is directed to
Volume I of this report for in—depth discussion of the required confi guration
data and methods of determining it.

Input to the program may be either in English or Metric units.
However , all program output is in Metric units as described in reference
(a). Listings of the Fortran code and sample input and output are presented
in Appendices.

I ..
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I N T R O D U C T I O N

i t I 1 ~~ r epor t  )r ~’v 1des t h e  necessa ry  user in f o r m a t  Ion f o r  a p p l y i n g  t h e
\ADC V SAC (V/ST OL S t a b i l i t y  and C o n t ro l )  computer  p rog ram.  The p r o g r a m
c on p u te~ t h e  s t a b i l i ty  and con t ro l  c h a r a c t e r i s t i c s  (bo th  s t a t i c  and d y n a m i c )

.1 V /S lOt .  , i ir c r a ft  c o n f i g u r a t i o n  based on geometr ic  and bas ic  aerod y n a m i c
i n p u t s .  The p rog ram f l o w  and c o m p u t a t i o n a l  op t ions  are d e scr i b e d  he re in  as
our  i n p u t  d a t a  r e q u i r e m e n t s  and ou tpu t  f o r m a t s .

The m a j o r i t y  of the  program development was based on c a l c u l a t i o n s  u s i n g
t h e  st an d ar d  Eng l i s h  sys t em of u n i t s  ( s l u g — f o o t — s e c o n d ) .  Recen t  emp has is  on
C c-i ’ers ion to Metric units ( k i l o g r a m — m e t r e — s e c o n d )  necessitated conversion
f i n ; u t  and output to this system. The capability of accepting input data

in F;ng l i~ h units (in addition to Metric units) has been retained but all

~t~~ut cs presented in Metric units. All calculations performed internal to
the pr ogram were left in English units as ori g inal ly developed .

A comp le te listing of the Fortran code is contained in Appendix A and
samp le input and output lists for a test case are presented in Appendix B.
The bas ic program structure is patterned after that of a similar program f o r

-

t h e i i - opters and stoppable rotor aircraft developed by Bell Helicopter Company
(re~ eren - e (b)) and some of the subroutines are taken directly from that
sour:e or modified for use here.

P R O G R A M  D E S C R I P T I O N

h~ to tal  c o n f i guration forces and moments are calculated using the

~ 2~ described in Volume I of this report. This force and moment

~ - rmulat ion is used throughout the remainder of the program calculations
desc rib ed below.

The user has the option of selecting f rom 1 to 6 d i f f e r e nt ana lyses  t o
be :orfn rm ed for a given set of configuration data. The six options are as

1. Nonlinear trim iteration;

2. Stability derivative estimation;

3. Sma l l  per turbation stability analysis;

4 .  Maneuver t ime history calculation;

5. Least squares time history parameter vector analysis;

b. Time history parameter plotting.

‘the progr am flow through each of these options is presented in Fi gu re  1.
2 , 3, and 4 present the program flow throug h t h e  t r im , stabilit y , and

t i n t ’  h i . t o r v  portions of the program , respec tively.

h t .1 ~r~~~~r I m  C O OS  St  S of a main drlv ing rout inc and 35 s u hr , I I t  i t u s
hr i t  do-. ri pt ion of rh, main and each subroutine (listed in al phabet  ical

orde r) fol l ows.
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S P E C I F Y  INPUTS
•CONTROL
•DISTURBANC E

C A L C U L A T E  F O R C E S
A ND MOMENTS

INTEGRATE EQ. OF MOTION

TIME~~ Y E S
MAX . TIME ?

NO
O U T P U T  TIME H I S T O R Y

FI ( ;URE 4 :  TIME HISTORY CAl CULATION FLOWCH ART
I

8



-~~~~~ ~~~~~~~
,

N M ) C— 7 6 3 1  3~~IlO

\ ST OI is t h e  ma in  d r i v i n g  r o u t i n e .  I t  r ,~ ,ds h a -  f i r s t  d a t a  Card  and
d e ter m i n e s  t h e  program p a t h  to  be t aken  d e p e n d i n g  on t h e  va lue  of t h e
v a r i a b le  NPART .

A ) A ~~ ) i ) c o n t r o l s  t h e  f i n i t e  d i f f e r e n c e  c a l c u l a t i o n s  of  p a r t i a l  d e r i v a t i v ~~s
f o r  b o t h  the  t r i m  Jacob ian  and the  f i n a l  c o n t r o l  d e r i v a t i v e s,

ANAL.  is the main model formulation subroutine. It is h er o  t h a t  a l l  model
componen t forces and moments are calculated and summed . The output of this
subroutine consIsts of the vehicle total forces and moments.

CLCI) calculates the lift and drag of each of the aerodynamic lifting
s u r f a ce s  based on geometry and inputs from ANAL and YFIX.

COMSOL calculates the solution of a set of simultaneous equations with
comp l ex coefficients. It is required by the small per turbation stab i l it y
anal ys is por t ion of the program.

CONTRL represents the formulation of the vehicle control system. The
current code is applicable to conventional mechanical control sy s t em s .
More comp lex con trol laws may be programmed as needed . Comment c ards a re
pr ovided within CONTRL to assist the user in such an effort and the XS
input array is available for additional input requirements.

CONy converts input data from Metric units to Eng l i sh  eq u iva l en ts f o r  Use
within the program.

C O N V I  conv er ts t ime h i s t o r y  input data from Metric units to Eng l i sh
equivalents.

CON! calculates the gearing relationships for the primary contro llers.

CPLOT controls CALCOME plo tting of the time history variables. T h i s  r o l i t i a -
uses in—house NAD C plotting routines and would require reprogramming for
use on other computing facilities .

J ’RVE T performs a least squares curve fit analysis on selected t i m e  h i s t ~~rv
variables. Both amp litude and phase are computed and may be n o r m a l i z e d  by

-
• 

the corresponding parameters for a reference variable .

DAMEEIl reduces control variable increments as a trim solution i s  . l : ’Tr e c t , ’d
to  impr ove the convergence of th~ trim iteration . Both the increment iscu

I ~- t i  compute the Jacobian and the maximum t r i m  v ar i a l le  i n c r e m e n t s  al’ c- r .-duced
as the trim errors are reduced .

i s  a B l o c k  Data  Subroutine which c o n t i  i n s  r e q u i r e d  l i t  c- r i  d a t a  h e r
0’ ou t  p u t  f o r m a ts .

PET c o i n p i l t i s  the  v a l u e  of an ~ th  o r d e r  I c t  e r m i n a n t .

~~ - i t - I . c - a l c i i l , - i t e s  t i m e  c on s t a n t s , damp i n g  r o t  os and ~~l t ns 10 :~~~j T rt  o h  t h e
s t a h i  1 l t v  a n a l y s i s  p o r t  ion  of t i e  p r o g r a m .

it
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, O : iL u e 1 . ,’r m i n e ~-. the gust velocity at  t h e  c e n t e r  of p r e s su re  of each c omponent
01 the a i r c r a f t .  Th i s  routine is c all e d  only  when a gust format is specified
. -

~ a t ime hist ory input.

N i  i~ c o n t r o l s  printing of the t ine history outputs.

h l t- .~~ h e r l o r m s  t h e  trim iteration calculations and determin es when the

~r m req u i r e m en ts are s a t i s f i e d .

~‘;A~ init ializes required parameters for any time history input functions.

‘
~~ :~~~i (‘ilculate s the Jacobian for use in the trim iteration. An additional
entry point , BJACOB , is used to calculate the final control derivative
ma t r I x .

F, 1N 1  calculates t he  inlet momentum and propulsion—induced aero forces and
mo m e n t s  a c t i n g  on the vehicle.

! A M t ) t ) b  calculates the lateral/directional characteristic roots and transfer
fun t i o n s .

h iY :F : T calc ulates the forces and moments produced by the vectorable nozzle
engines. Included in this subroutine is the calculation of gyroscopic
m o m e n t s  due to eng ine angular momentum .

l MHDh ca l c u la tes the long itud inal characteristic roots and transfer functions.

~‘4.A~ l’ is the main routine of the time history calculation. It controls the
ca l c u l a t i o n  of forces and moments due to control and disturbance inputs and
in te g r ites the equations of motion .

~~~~~ X calc ulates the elements of the Euler angle transformation matrix.

MNt~M nc-n orms required initialization prior to problem solution ,

.MOI)i~ controls calculation of transfer function numerator roots and gains .

OF ’VM computes the required trim forces and moments for a specified trim
condition .

P-~R~\ ?rints output message indicating whether or not the aircraft has been
- - 

. tr immed at the specified condition.

P}’l.iY l controls on—line printer plotting of time history variables.

RAN ( co m p u t e s  the Euler angles between two sets of axes whose orientations
-i r . ’ spec’ i f  i e d .

k~\ l I  limits trim control variab le Increments to preselected maxima during
t h e  trim tteratlon .

R EACT c - i m p u t e s  t h e  forces and moments produced by the RCS nozzles.

~~ R t ~A h i N , as t h e  n am e i m p l i e s , re ads  the input d a t a  i n  both  standard  and
i m e l i s t  format.

10

_ _ _ _ _ _ _



— — — — --—— — _ ._____ ___.____ _i_ ~~~~
.—•-——- - 

~r

NADC—7 63l3— iO

RIEMAN integrates a second order differential equation . It is used to
- - calculate RCS thrust when a second order  lag is p r e s en t  and may be used ii

the  p r ogr a mm i n g  of hi gher  o rder  c o n t r o l  sys tem mod e l s .

ROOA calculates the roots of the characteristic matrix in the st ahil it ’-
analysis portion of the program. A c a l l  t o  ROOA sets initial condit u i 5
and a call to ROOB (an entry point) calculates the roots.

SLTE subs titutes the proper control vector into the proper location in t h e
characteristic matrix for transfer function calculation .

SI.TT performs the inverse operation to that of SLTE.

SOLVE solves  a sys tem of linear equations by Gaussian elimination. It is
used during the trim iteration process.

SRT is the main  rout ine controlling the solution for the characteristic
roots.

STAB is the driving routine for the stability analysis section of the prc grlr .

START perf orms initializations , t r a n s f o r m a t ions , etc. to beg in each pr ob l e m
5(31 l i t  i on .

NTLI E-:S in tegrates a first order differential equation . It is used t o
• cal culate RCS thrust when a first order lag is present and may be used i i

c o n t r o l  s y s t e m  p rog ramming .

TIME X determines computer usage times for output purposes.

T I N I T  augments the initialization performed in ~~EM.

T R I M  is the driving routine for the trim section of the program.

TURN calculates vehicle forces and moments required for trim in a c e o r c i i o , t e ~
[ turn .

VA R I imp lemen ts the inpu t f o r c i n g  functions for t ime histor y c a l c u l a t i o n s ,

V R2 LI performs the standard two—dimensional vector transformation.

VR 3I ) performs the standard three—dimensional vector transformation .

WRFM prin ts the vehicle component forces and moments.

‘MO !  ~rint s the heading for output pages.

WRV I’ pr ints the partial derivative matrix for each trim iterat ion . A ~- i l
1 r~ to the entry point , WRVP 1, p r i n t s  the  comp l e t e  c o n t r o l  d e r i v a t i v e  m a t r i x

after a trim solution has been obtained.

X PR ( )  c a l c u l a t e : ;  t h e  s t a n d a r d  v e c t o r  c ro s s  p r o d u c t .

11
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- F I X  5 au gm e n t s  CLCI) i i ;  t h e  ca l c u la t i o n  of  l i f t  and drag ~o~~f f l c l e n t ~~ .

I’ r i ig r . am operat  ion , inc  i t id ing  input and ou tpu t  I ormat s , ar e  desc ribed  i i i
t h e  I lowing sec t Ion.

P R O G R A M  O P E R A T I O N

Cuidance in program operation may be log i c a l l y  d iv ided  in to two m a j o r
: u p i cs ;  i n p u t  data requirements and format and output data content and
form -it. Each will now be described .

l~A TA REQUIREMENTS AND FORMAT

The input data deck for one run  of the  program consists of from 1 to l ( i L +
c i r d s  depending on the mode of analysis selected. Each card , its content
j f l (~ format , is described wi th additional information where required .

. ar d  I: Mode Control Card

Va riables: NPART , NPR INT , NSCALE , NVARA , A L ( l ) , A H ( l ) , NVAR B , AL (2 ) ,
At i (2 , NVARC , A L ( 3 ) , A H ( 3 ) .

Forma t: 12 , 214 , 3(15 , 5X , 2F5.O).

he value of NPART determines the mode of analysis to be performed .
me - ) r  all of the remaining variables on Card 1 are required depending on

‘~~~~~- -.-ilu e of NPAR I . The allowable values for NPART and required additional
.i riables are listed below .

N P A R T = l :  Trim only (card 83 is the last data card).

2 :  T r i m , stability analysis and time history (cards 1 through
~~.. and at l e a s t  one card 85 is required).

N~’RINT : Print frequency for time history output (output at t 0  and
ever - NPRINTth poin t thereafter).

N P A R T = 3 :  P r i n t — p l o t  t ime h i s t o r y  da ta.

N I R I N T : F r e q u e n c y  of points to be plotted .

NS CA L E:  Con tro l of plot scale factors.

0, no effect

I , m u l t i p l y  f i r s t  scale by 1000

= 2, mult I pl y second scale by 1000

= 3, multi p l y  firs t and second scale by 1000

-~e , multi ply third scale by 1000

, m u l t i p l y  f i r s t  and t h i r d  scale  by 1000

6, mult iply second and third sca l~ by 1000

7 , multi p ly all scales by 1000

12
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NVARA , NVARB , NVARC : Indices of variables to be p l o t t e d  (= 0: no p l o t ) .
Table I lis ts the available variables and their associated indices.

A L ( I ) , I = 1 , 2, 3: Lower scale limit for 1 th variable.

A H ( I ) , I = 1, 2, 3: Upper scale limit for 1
th 

variable.

N P A R T = 4 ~ CALCOMP plots of time history data.

NPRINT : Frequency of points to he p lotted.

- 
, NSCALE : Controls plot size — lOO(%) produces 8 1/2” x ll~~,

30(Z) produces 4 1/4” x 5 1/2” , etc.

NVARA , NVARB , NVARC : (same as NPART = 3).

When NPART = 4 , the next two cards contain the desired plot title
(8AlO/6A10).

NPART = 6: Revise input data and rerun time history.

NPRINT : Prin t frequency of time history output. Print every N P R I N I 1.a

output point.

NSCALE: = 0, no change in cards 5 throug h 83.

= 1, change selected data from cards 5 through 83 using
NAMELIST format as follows :

Col 2—8 $CHA1~!GE

Col 9 blank

Col 10 . . . X W( 5)  = 1. , XT(l) = 50

The last variable is followed by a blank and S.

Cards 84 and 85 are input in either case.

~W A R T = 7 :  Trim plus small perturbation stability analysis (card 83
is last data card).

NP ART = 9: Revise input data and rerun trim.

NVARA : 0, trim.

— 
i s = 1 , trim plus stability analysis.

I)ata from cards 5 through 83 are revised using NAM ELIST format 15

described for NPART = 6.

NPART = lO: Same as NPAR T = 9 w i t h  the  e x c e p t i o n  t h a t  )~f ( 5 )  through
XT(ll) and XT(15) through XT(l8) assume initial values corresponding t o  t h e
previous trim condition .

13
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TABLE I
- 4 PLOT VARIABLE INDICES

- I S.. 0 *

INDEx V A R I A R L E  * INDEX VAR IABLE *
• * a

• * a

* 1 — LI FT THRUS T 1, N * 79 — Z ’  H *
• 2 — L I F T  THRUST 2, N * 80 — A LTITUDE ’ H
• 3 — LI FT THRUS T 3. N * 81 — GROUND SPEED , KTS *
• 4 - LI FT THRUST 4, N * 82 * FLT PAT H ANGLE, DEG *

S - LIFT THRUST S~ N * 83 — U—DOT . MPSS a

• 6 — LI FT THRUST 6, N * 84 — v—DOT , MP SS a

• 7 - LIFT ANG LE 1’ DEG * 85 — W —DO T , ~pss 
a

• B - L I F T  ANG LE 2’ DEG * 86 — P—DOT , opss a

• 9 — LIFT ANGLE 3. DEG * 87 — Q—DO I~ DPSS *
• 1 0 - L i FT ANG LE 4~ DEG * 88 — P—DOT, DPSS a

• 11 — LI FT ANGLE 5~ DEG * a

• 12 — L i FT ANGLE ~~. DEG a 90 — U , M PS a

• 13 — REACT THRUST 1, N * 91 — v , MP S a

• 1~ — REACT THRUST 2, N * 92 — w , MRS a
• 15 — REACT THRUST 3, N * 93 — p, DPS *

16 — REACT THRUST 4, N * 94 — 0~ DPS a

‘ 17 — REACT THRU ST 5, N • 95 — P. DPS
a 18 — R EACT THRUST 6. N * a

• 19 - REACT THRU ST 7, N * 97 — PSI—DOT , DPS a
• 20 — R E A C T  THRU c+ 8, N * 98 — THETA—DOT, OPS a

• a 21 — R E A C T  THRU ST 9, N * 99 PHI—DOT , DPS *
• 22 — REACT THRU ST 10, N * 100 — PSI , DEG a
a 23 — LONG SUCK , CM * 101 — THETA , DEG 0

• 2~ — STAB DEFL , DEG * 102 — PHI , DEG *
a 25 — LAT STICK , cM • 103 — FIX ENG THROT , PCI •
• 26 — A I L E R O N  DEF L , DEG * 104 — LONG STICK , PCI a

~~ 2i  — F A D  R C S  TH Pi iST , PCT * 105 — A LPHA CL WING), DEG °
• F~~L) RCS AN (~LE, DEG 0 106 — ALPHA C R W I N G ) ,  DEG *

. 1  • 2~ — SPOILER DEFL. DEG * 107 — ALPHA (STAB)’ DEG •
a — AFT RCS THRUST , PCT * 108 — ALPHA (FIN), DEG

31 — AFT RCS AN GLE , DEG * 109 — YAW ALPHA ( F U S) ,  DEG •
• 32 — RUD PEDAL DF2FL , CM • 110 — FS CG , CM a

-~ • 33 - RUDDER DEF L , DEG * 111 U (GUST ) , MPS
a 34 — L AT RC S THRUST , PCI * 112 — N — X ,  G’S *

* 113 — LAT STICK, PCI a
•- a 7~ — FLAP DE FL, DEG * 114 — CL CL W I N G )  a

• 71 — X— DO T , M PS * 115 — CL (P WING ) *
a 72 — Y—DOT , M PS * 116 — CL (STAB) a

• — Z—DOT . M P5 * 117 — CL (FIN ) a
74 — HORIZONTA L DIST, H * 118 — A L PHA (FUS). DEG

• 75 — A IRSPEED , w i’S * 119 — BL CG , CM a
a 7~ — HEADING ANG LE , DEG * 120 — V (GUST), MPS a
a 77 — x ,~~ * 121 — N—Y , G’S a
° 78 — V .  H • 122 — RUD PEDAL, PCI *
a * a

-“ •* a* *  . aa a* * * a* o  * a a a  0 0 0 00 a* *a* a * * ** *0 0 0 0 0 0 0 0 0 0 0* a* 0 0 0 aa* a* *o * *e* a 0 0 0 0 a a

1 _ i
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• TABLE I (Continued )

PLOT VARIABLE INDICES
• * * * * *Q* T M* * * *C* * * * * * * * * ** *o * * * * *a* * * * * *O * * *Q * ø * * * * *C * C* ~.c . * *~ 0 * * * ** *

* * C

• INDEX V A R I 4RLE * INDEX V A R I A B L E  C

a * *
*a*aa a*a*aaa .* * ** . a* * * *a* * * ****** * **** * ** *** * * * * * ***a** *  **** ****a* .*O*
a * a
a 123 — CD (L WING)  * 167 — F Z—L IFT JETS ’ N *
* 124 — CD (R WIN G )  * 168 — FZ— INLET , N *
• 125 — CD (STAB ) * 169 — F Z — W E I G H T .  N
• 126 — CD (F IN)  • 170 — Fl—INTERFERENCE , N *
• 127 — WL CG, CM * 171 — PM—TOTAL ,  ~~~ a

~ 12 8 - W (GUST), MPS * 172 — RH—P WING, N.M *

• 129 — N—Z, 6’S * 173 — R M — L  WING , N .M *

~ 13 0 — L IFT THROT 1. PCI * 174 — P M — S T A B ,  N . M

~ 131 — LIFT THROT 2’ PCI * 175 — RM-FUS, N.M
• 132 — ANGLE L EVER 1, PCI * 176 — P M— PT JET , N .H

5 133 — RT JET THRUST , N * 177 — PM—LEFT JETS N .M
• 134 — ANG LE LEVE R 2. PCI * 178 — P M— R E A C T  ,J Ts ,  N.M a
• 135 — LEFT JET THRUST , N * 179 - PM—LI FT JETS~ N .H
• 136 — F X — T O T A L , N * 180 — RM INLEI, N.M •
~~ 137 — FX—RT WING , N * 181 — RH—FIN , N .M *
• 138 — FX—L WING , N * 182 — RH—GY RO, N .M a
• 139 — FX— 51A 8, N * 183 — PM—INTERFERE . N.M
• 140 — FX— FUS , N * 184 — PM—TOTAL ,  N.M •
a 141 — FX — R T  JET, N * 185 — PH—P W I N G ,  N.M *

* 142 — FX— LE F T JET, N * 186 — PM— L WING ,  N.M *

* 143 — FX—PE A CT JFTS , ~ * 187 — P M— S IA ~~, N. H *

• 144 — FX — L I F T  JET S ,  N * 188 — PM— FUS , N.M a

1 45 — FX— INLET , N * 189 — PM— PT JET, N .M *

• 146 — F X — F I N ,  N * 190 — PM—LEFT JET . N.M a
• 147 — F X — W E I G H T ,  N ~~ 191 — P M—REACT JTS . N.M *
• 14R - FX— I NT E PFE p ~ NCE, N * 192 — PM—LIFT JETS ’ ~l.M

- 
- • 14 -~- — F f — T O T A L ,  N * 193 — P~~— IN LE I,  N. e’ *

a )5() — FY—FUS ,  N * 194 — pH _ F IN 1, N.M
• 1S~ — FY— R I JET , N * 195 — P M — G Y R O ,  N. TM a
a — F Y — L E F T  JET.  N * 196 — PM- — I N T E P F E a E , ~..H
° 153 — FY—REACT JETS , N ~ 197 — y M — T O l A L ,  N. M *

15 4 — FY— LIF T JETS . N * 198 — y M R  W ING ,  N. M *
a — F Y— I N L E T ,  N * 199 — YM—L WING, N.M *
a 156 — F Y — F I N ,  N * 200 — y M — S T A B ,  N. M a

• 157 — F Y — W E IG H T ,  N * 201 — y M—F US ,  N.H a

* 158 — FY—INTER FE PENCE , N * 202 — YM — R T  JET , N .M a

• 159 — F l — T O T A L .  N * 203 — Y M— L E FT J ET ’  N.H
• 160  — FZ—RT W I N G ,  N * 204 — yM-REACT .JTS, N.M *
a — F Z—L W I N G ,  N * 205 — yM—L IFT JETS . N.M •
* 16? — F Z — S T A B ,  N * 20 6  — YM I N L E T ,  N . M  *
• 163 — FZ—FUS , N * 207 — y M — F I N ,  N. M a

• 164 — FZ — R T  JET,  N * 208 — YM—G Y RO , N.M * -
‘

a 165 — FZ— LEF T JET,  N * 209 — y M—INTERFE P E .  N.H *
* 166 — Fl—REACT JETS , N *

$ * a *

15
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N F A r ~i I : ea st  squar e s  curve fit of t Inc h i s t o r y  d a t  i (u sed  p r i r l ; i r  i i  V

t or  in~~s- i d i 1  Input). Avai lable variables are listed in Table I.

NVARA : Number of c u r v e s  t o  he fit.

M~ 1): Assumed frequency . ~ (liz)

NVARII : Number of reference variables to be used for amplitude ratio
cld p ha se angle differences.

AI(2 ): Number of curves to be expressed as linear combinat ions of  two
ether c urves.

NVARC: Number of da ta points to be skipped before curve fit beg ins.

l~ i . i~~i1owing cards , which are necessary when NPART 11 , are coded in
-~ ~-15 format.

Next lard(s): Indices (from Table 1) of variables to be fit.

~ xt card (s): (ols 1 — 5: Number of variables to be compared t e
re ference variable; cols 6—10: Reference variable index; cols 11 . . . :
Hvi i~~e - of variables to compared to reference variables. There are NVARB
sets of cards of this format.

Nex t card(s): Indices of variables to be expressed as linear combinations
- :  eth er variables in the form:

A = k 1 B + k 2C + k 3

Cols 1—5: Index for variable A;

Cols 6—10: Index for variable B;

Cols 11—15: Index for variable C.
There are AL (2) cards of this type.

l a rds i— ~.: Run Number and Title

Variables: IPSN , ICOM (200 characters max)

Format : 2X , 18 , 6A10/7AlO/7AlO. If IPSN is negat ive , all inpu t data
are in Eng li sh units. If IPSN Is positive , Inpu t is in Metric units .

l rds 5-83: Main Data Pac~~~~e

Var iables: (Listed and defined in Table II).

F o r m a t :  7F 10 .0  per card. These cards ;i r- required for NPART = 1 , 2. and 7 .

l ard ~A :  l ime  H i s t o ~~~ Data

Variables: (Listed and defined In Table lr) .

I - m i t  : 6110.0 ThIs card is required for N 1 ’ A k F  = 2 an d 6.

16
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‘JARI E IT
INPUT DATA VARIABLE LIST

Card FORTRAN 
- 

V a r i a b l e  Descr~ p~~~on 
- 

U n i t s  
-J

S XB(l) V Aircraf t gross weight N (Ibs)

2 FSF ‘
~ cm (in)

3 BL~ Fuselage reference point cm (in)
location

I WLF cm (in)

5 FS~~-S cm (in)

6 BL CG Aircraf t CC location cm ( i n )

7 WL~~ cm ( i n )
I 7

6 XB (8) Ix Roll inertia kg m ’ (slug ~ f t )

7
• - 1y Pitch inertia kg~~m ( s l u g. f t )

10 1~ Yaw inertia kg.m 2(slug.ft~ )

2
11 ‘xz Product of inertia kg.m (sl ug~ f t )

- 12-14 --- (not used)

7 
- 

XB(15) deg
- 

16 :- (N/q0) 
I rn 2 ( ft

2
)

max
17 - n3

- -

. 18 (A/q 0 ) 0 m ( f t )

19 ---

- 20

21 (S/q0) Coefficien ts in fuselage m7ft
2
)

force and moment approxima tions
M XB(22) n

2

23 
~~ 

deg

24 (M/ q 0) - 

m
3
(ft

3
)

25 fl
4

26 (M/q ) 3 3
°max m (tt )

p. 2

27 n 5

17
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TABLE II (Continued)
INPUT DATA VARIABLE LIST

~~ird FOR’l’RAN V : t r i a b l e  Descr iption ~~~~~~~~~~~~~

deg

X B ( 2 9 )  (N/q 0) m3(ft 3
)

30

3 1 ( N / q 0) m3
(ft

3
)

32

33 FS~~~ \inlet momentum app lication cm (in)

(point I

34 WL~~~ cm

35 w Inlet air weight flow N/sec(lbs/sec)

10 XW (1) S~ Wing planform area m2(ft
2
)

2 FSRV ~ Center of pressure location cm (in)

3 BL~~ ~ for right wing (FSLW FSRW, cm (in)

~
4
~RW ~J BL LW= BLRW, 

~
‘
~LW~~~ RW~ cm (in)

Geometric incidence of wing I deg

6-7 --- (not used)

i~ XW (8) ——— - (not used)

9 c/Cj~w Downwash coefficient deg

10— 11 
- 

— — — (not used)

12 Cl l/rad

13 
~
C1~ /Ct 1/rad

14 ‘~C l / C L 1/rad

12 X W ( l S )  C1 
- 1/rad

If , 
~

- C~~,, Coefficien ts in wing 1/r od
I 

- lateral/directiona l

1 7  ‘C ,~~ /C~ 
I aerodynamic model 

1/tad

18 
~
Cfl /C? 1/m d

18
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TABLE II (Continued)
INPUT DATA VARIABLE LIST

Card FORTRAN V a r i a b l e  Descr~ p t io n  U n i t s

19 AC~ /C1) \Coefficients in wing lateral! 1/rod
I r 

(direc tion aerodynamic model
20 

I 
ACO / CL ( 1/rad

21 
- 

Acn /CD ) 
-

11  Y W ( 1 )  1/4 Sweep ang le of wing quar ter— deg

- chord

2 
- 

a Angle of attack at CL dogb max
and CL for a<90°3 - CL maxmax

a a
4 Se Exposed wing plamform area m (ft~ )

5 d/b Body diame ter to wing span ra t io
• 6 I a \ Angle of attack at CL deg

- b max
and C1 for a < 900 -

7 Ci max
- ~max

14 YW ( 8)  A Wing taper ratio -

9 
~‘e 

Taper ratio of exposed planform

10 ~ Wing MAC m ( f t )

11 ACj3 / ó~ Zero—lif t drag per flap deflection 1/deg

12 CD -

13 CD ~ Coefficien ts in wing drag 1/dog
(equation -)

14 CDa2 ) l/deg

15 - Yw(1s) Cm Wing zero-lif t moment coefficient

16 I ARe Aspec t ratio of exposed planform

17 a0 Wing 2—D lift curve slope 1/deg

18 AR Wing aspec t ratio

19 C1 / 6 f 
- 1/ deg

: 20 AC L /~ f ~Wing flap effec ts 1/ d e g

21 Cm,~ J 1/deg
f

5 2 216 XE(1) S
H Horizontal stab. planform area in (It

19
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‘iBI•F II (Continued)
I N I ’ U F  DATA VAR IAB LE_ LI ST

I a r :  t-~ ) R F R A N  V a r i a b l e  
- 

Desc~~~~tJ9~_ Uni ts

2 15H cm ( i n )

3 C e n t e r  of p r e s s u re  b e a t  ion cm ( i n )
- 

I for horjzontal stabilii’ er

- ‘ Wi 3~ cm ( i i i ,

I Geome t r ic  in c i d e n c e  of i dog
horizontal stabilizer

I - --- 
- 

(not used )

(n ot used)  I

Y E ( I — 7 I  — — —  - (same as YW (1—7) for horizontal
stabilizer) 

-

~9 ~~~(o—1~~) 
— — —  I (same as YW(8—14) for horizontal

stabilizer; YE(ll) not used)

20 ~i(l5—l8) —— — I (same as YW ( 15—1 8) f o r  h o r i z o n t a l
I atabilizer)

(19-21) --- (not used) 
2 2

XF’(l ) S~ 
Ver tical stabilizer planforna area ! m (ft

2 FS~ cm ( i n )

3 BLv Center of pres su re  l o c a t i o n  f o r  cm ( i n)
vertical stabilizer

-

~ I 
cm ( i n )

5 i \, G e o m e t r i c  i ncidence  of v e r t i c a l  dog
I stabilizer

6 — — — (no t  used)

I Ky Sidewash c o e f f i c ien t

YF(l-7) ---

23 YF(8-14) - - -  (same as YE(1-21) for vertical

~~. YF(lS-21) I f  stabilizer)

25 XJ( I ) 
~F.J 

I Number of fixed nozzles (2 max)

2- 1 — -— ( n o t  used)

rS
F 

L o c a t i o n  of r i ght (or c en t e r )  I cm (in)
- nozzle (if 

~FJ = 2 , left jet I
5 RL e m  ( i n )

Fl i s assumed to be vm etr ica llv
P located)6 WLF I  cm t in )

7 — — —  ( n o t  used)  
I

20



NADC-76313-30

-
‘ TABLE I I  (C on t in ued)

1NPU ’r DATA V A R I A B L E  LIST

I 

- 
Card FORTRAN 

-- 

V a r L - i b l e  Di ti ii 
- - 

U n i t s  
- -

26 XJ ( 8) 
~F 1 Thrust vec tor orientat i n n  deg

- I r e l a t  lye to  x—axis ( r i gh t
0

FJ 
or c e n t e r  j e t )

10 (H
F J )R 

Angu lar momentum of ri ght k g . r n 4 / s e e
- and le f t “ng ines  at max (slug. ft 2/

~ e~~l
• 

- thrus t 211 (H
F~
)
~ 

kg.m / 5 C C

I ( s l t i g~ f t / s e ’ c )

12— 14 — — —  (not used)

27 XC(l) 
~~T~TOT I Range of fixed nozzle eng ine  cm ( i:~)

throttle

2 T
FJ / ~ T 

Thrust per throttle deflection N/cm (bbs/in)

3 ~~~~~~~~~ T h r o t t l e  range cm ( m l
— 

~~O I
)

TOT Ang le lever  range cm ( m l

5 T
J /~~~1 

Thrus t  per t h r o t tl e  ~ N / c m  ( l b s / i n )

- 
- 

6 $O
J / 6T Angle per thro ttle -~~

- eS/c m (de~~. i n )
I i

Angle per ang le l ever  ~ eg/cm (dig/in)
(=0 if XC (36—47) are
used)

28 XC (8—12) — — —  (same as XC(3—7) for vectorable

• (13 14) nozzle control set 2)

‘ I  29 XC ( 15 )  Number of con t rol set used f o r

16 - ~ control of vectorable nozzles

I 1 1 through 6. If no control ,
17 J set to zero.

18 )
19 AT

20 BT Coefficients linking ST1 
to

¶ 21 CT 
5 T ,  1/ - ’-

-

. - JO Xc (22) A 1 
I 

-
23 B0 Coeffici ents linking 

~~~ 
to

24 
~~~ 

~~~ 

2 1  

1 /

~ 

‘~~~: :r: ~1T~~~~- - ~~~~ 
- -

~~ 
•.

~~ 
~~~~
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I’ABLE II (Continued)
INPUr DATA VARIABLE LIST

ar d I.’ORi RAN 
- 
Var iable ~~~c 1p ~~~l n  Units

25 
~~ )IoI 

l ong i tudi nal stick range cm tin )

26 1) 
cm ( in )

27  
~~~~~~~ 

~~C o e f f i c i e n t s  d e s c r i b i n g  d o g / c m  (deg/in)
(hor izontal stabilizer gearing

2 8 ( i s / ’ s
)

2 ) (+~~ y ields +1~~) d o g / c m  (d e g / i n )

3 1 X C ( 2 0)  

~
6y
~ TOT Lateral stick range cm (in)

30 
~~Y~ LEFT 

- 
Max left stick deflection cm (in)
(neg. value) 

-

31 
~a

/’y A ileron gearing (+~y y ields deg/cm (deg/ in)

32 
~~R~TOT 

Rudder pedal range cnn (in)

ax - Max t.e . righ t rudder  d e f l e c t i o n  I deg
m 

(neg. value)

34 ( r~
)
~~O.l~ 

— Range of rudder deflection dog

p
link 

= 0 if XC(6, 7, 11 , 12) are
used for vs 

~~~~~~ 
0 if -

• — XC(36—47) are used

‘I 32 XC(36) (Se
l
)
l I cm (in)

37 (~~~i~~ )
1 

deg

38 Coor d i nates whi ch d e f i ne cm (in )
p iecewise l i n e a r  f u n c t i o n s  f o r

~~ vs 
~~

O
l 
and O

~ 
V 

~~2 deg

~~ 5’) (
~~,~ ) 3 cm ( i n )

( A O ~~)
141 (tv - I

s
) 3 

If 
~~IJ -

~~ ~~~~~ 
A )

J 
= ~~~ d Ig

(
~ e~~ 1 

1 

cm (in)

22
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TABLE II (C on t inu ed)
INPUT DATA VARIABL I : LiST

ri FOWFRAN Varia bl e 
- - 

Dese~~~pt  Ion   I s j t s  
-

~~~~ T 
X C ( 4 3 )  (~~~~I )  I f  > 

~~Q 3 ’  A l
1 

( A ~~~ )
3 

do

cm ( i n )

dog

46 (
~~

iI 2
)
3 

cm u n)

47 (A O~~)3 
dog

48—49 — — —  (not used)

14 X C ( 5 0 )  A 1

51 B 1 I I 1 / k t

52 C 1

53 Di I / k t 3

54 A2 1/kr

55 B2 i/kr

56 A4 Propulsion induced m (fi)

.~ aerodynamic interference
35 X C ( 5 7 )  B4 coefficien ts. tn/kt (ft/kt)

258 C4 in/kr (ft/kt )
0

59 D~ n / k t t f t / k :

60 A 3 m/kt (ft /kt)

6 1 B 3 m / k t
2 

ut /~~t )

62— 63 — — —  (riot used)

36 
- 
XT(1) X

T 
Iner tial trim velocit y (-4- N o r t h )  kt s

2 Iner tial t:m velocity ( + [a s t)  kts

-/

_ _ _ _ _ _ _ _ _
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TABLE II (Continued)
INPUT DATA_VARIABLE _LIST

rd RI ’ RA N V a r i a b l e  scr i pt ion 
- 

U n i t s _ - -

3 Trim rate of climb (+up) rn/sec (fL/sec)

4 h
T 

Trim alti tude in I t t )

5 T r i m  yaw ang le (s = 0~ is log
• North)

6 ‘ .
~ 

Trim p itch ang le (+n ose up) dog

- 
Trim roll angle (+rt. wing down dog

8) A

Initial trim control guess Ii

12 n~ Load fac tor For turning trim ; g ’s

13 “TURN Bank angle First n o n — z er o  deg
• value defines turi

15 R Turn radius) in (ft)

Xl (15) 
~TI

Ini tial trim control guess

17 ~

18 
~~~

19 
~~~

- Wing flap deflec tion dog

20 — — —  (not used)

21 
~T R I M  Trim ind i cator if n~ ~ 1;

P = 0 for coordinated t u r n ,
up or pu sh over
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TABLE I I  ( C o i t  Inued )
INPUT DATA VARIABL E LIST

Card FORT RAN Va r i able  Des~~~j~~~~ p - 
U n i t s

39 I XT(22) — — — (not used)
I 

2 3  X
T 

Inertial ,icci r l era t ion (+North) rn / sec
2 

( I t / se e
2

)

24 Iner tial acceleration (+East) rn/sec
2 ( f t / s e e 2 )

25 
~T 

Iner tial ic -eleration (+down ) m/sec
2 

(ft/so Th

26 
- 

— — — (not used)

27 c Speed of sound r n / s o c  ( f t/ s e 1

28 Local atm. density ratio

40 X D ( 1)  X N ( l h s

• 2 Allowable errors in Y N (Ibs)
tr im values  o f :

I Z N (bbs)

4 M and N N~ m (f t. lbs )

— 
. S L N~ m ( f t . l h s )

6—7 — - —  (not  used)

- - 
51 XI (1) n Max number of trim iterationsmax -

- 2—3 — — —  - (no t used)

- 5 

- 4 ‘

~~~ 
Linear velocity deriva t ive n/sec (ft/sec)
in c rement

5 (set equal to 1.0)

- 
6 Angular velocit y deriva t ive I r od / s e e

incremen t

I 
— — —  (not used)

42 X1 (8-l 1) -- - (no t used)

12 Axj Ini t ial t r im  v a r i a b l e c o r r e c t  i o n t dog o r cm I i l l )
incremen t l i m i t

1 3  x~ • Minimum trim variable - ‘c r o t  ion~ dog or I IT’ I n )
1110 Ii n c r e m e n t

25 

—.. - .-•-- — -5- -5—--—.- -._ — — — a— —_ - - -. -s--. — -.‘ w - - •— - I~~S’—~~ •‘I — .5 —, - — 

- -• -~~~~~~-- . - - - I
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N A D C — 7 6 3  1 3 — J O

-l Aill.!-: I I  (Gina £ lIned)
I N P U T  DATA VAR ! ABI.E L I  S_ I

1 1 , 1 FOI~ I XA N V a r i a b l e  Desc Units

I A Max f o r c e  or moment error N (lhs) or
nax 

for correction increment N•m (ft.lbs)
l imit  h a l v i n g  I

r i m  I ; r r e ~ t i m  L i . n i t H a I v i ~~~: At each  t r i m  i t e r a t i o n , cI r ro l  t ion s

-
• x~~, a rt - c ilculated for each control variable . If any of the i -rre ct ions

• is  greater t h a n  t~ ii limit , a l l  are rat ioed down such that the largest is
I i -  t h e  l i m i t .  A d d i t i o n a l l y ,  if ifter any iteration t h e  ~ I a r c o  and

— -~~ 0r t  e r r a r ~~ ir~• a ll l ess than XI (14), the correction limit is halved
: , - V o :  d ecr e a s e d  t o  a value less than XI (13). This process enhances

T I .  0-Invorgence to .1 trim solution .

53 X1 (l5 ) x
1 

Control variables used for trim

16

17 x 3 = l:6~ 5:~, =

18 x
4 

= 2 :6
~ 

= 6 :0  = 10:ó O i

19 x
5 

= = 7 :~ = l l :A 37

20 x
6 

= 4 6 R = 8:6 3-5
1

21  — — — (not  used)

45 TS(l—7) Specified times during i maneuver sec
a t which  sta b i l i ty ana l yses art-

55 TS(8—14) to be performed sec

56 YR(l) 
~R J  Number  of reac t ion j e ts (10 max)

2 — — —  (not used)

I 3 A Coefficients relating RCS thrust %/l0~ N ( ib s)
I available vs engine thrust 

6 -)

I B %/l0 N (lbs )

• 5 rI }~(5 First 1RCS vec torable  noz z l e

thrusts effect available RCS
t h r u s t

6—7 ——— (not used)

__ __ __ __ __ _ _  • -



- 5 
NADC—76313—30

TABLE II (Continued)
INPUT DATA VARIABLE LIST

C° rd FORTRAN Va r i ab l e______ D e s c r i p t i o n  
______ 

U n i t s  
—

The next 20 cards consist of 10 groups of 2 cards each to describe each
rea ction control jet nozzle. If fewer than 10 nozzles are simulated , o n l y
2n ~~~ of these cards are necessary .

47+ XR(l4 
I 

FS~~ cm ( i n )
2 (~,— l) (‘I—l)+l)

2 BL RJ cm ( i n )

3 WL Location and orientation of cm ( i n )RJ 
~th RCS nozzle

4 IP~~J 
deg

-~ deg

6 Controller for ~
th n o z z l e

( 
~~

6s’ = 2 : ó y ,  3:6 R

7 6~ cm (in)

• 48+ XR(14 6
0 

cm ( i n )
2 (~~-l) (n-l)+8)

9 ~~~~~~~~~~~ Constants used to describe cm ( i n )

10 T T vs 6 N (Ibs)
I 

max
1 

R

11 ~~~~~ N (lhs )

12 T i RCS thrus t response t ime see

l constan ts

13 T 2  Si c

14 ——— (not used)

67 YL(1) Number of vectorable jet
nozzles (6 max)

2—7 — — —  (not used)

27

~~~ : L1~~r: ~~~~ _ _ _ _ _  

‘
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TABLE II (Continued)
INPUT DATA VARIABLE LIST

‘Ihe  next 12 ~-ards consi st of 6 groups of 2 cards each to desc r ibe
o l d  ~i- ctorahle nozzle jet associated with a lift or lift/cruise eng ine .
If tower than 6 nozzles are simulated , only 2n~ of these cards are necessary .

I ~~~~ - 
FORTRAN Variable Descrip t ion 

- 
U n i t s  

—~~~~

X L ( l 4  FS~ cm (in)

I (n-1)+l)

2 BL~ Location of vectorable cm (in)

I 
n o z z l e

3 Wi•j cm (in)

5 ‘:~~ O r i e n ta t ion of nozz le  deg
( i f  1 = 0, ~ and 0 are used ;

- if  J~~ 0, ~ and 0 are used)-) 
I 

dog

6 dog

7 i Orien tation indicator

XL ( 14
• 

~~~( - l  ( . - - l ) + 8 )  Angular momentum at max kg~m
2/sec

1 thrust (per nozzle) (slug.ft 2/soc)

- e Orientation of angular deg
I momentum vector

10 
- 

deg

1: ) 
11 A 7

12 B Coefficien ts for Hj vs Tj %/N (Ibs)

13 ~- C 7/ N
2 ( l b s 2 )

14 1 
(not used)

XSI 1) I
2 I

W / 6 a Control effectiveness
parame ters

3

4 — 7  — —— (not used)

8-~ 4 --- (not used) I

28

- - -—- •— —-a-—’ — • I’~~~~’~~~~ — - 
~ 

- — - —- - •—
~~—— - —-—- --5- . -

~~ 
- —— -5——— - 5— —— - —

- 5---—--— -• --- •--•--•—--- -—_ —-- — —---_- —••~~~~~~~~~~ - - - - • --- -• — _/ _ •__5 __ _ __._~~. — —- — ——-5—.-—------_--•--
~~~~~~~~~ .
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NADC—763l3—30

TABLE ir (Continued)
INPUT DATA VARIABLE LIST

C a r d  FOWI ’RAN V a r i a b l e  
_ _ _ _ _  ~~~~~~~~tio~~ —~~~~ u n i t s

15—21 — — —  (not used)

813 2 2 — 2 8  — — —  ( n o t  u sed )  I

84 TZER O to Initial t ime I s t-c

ZDELT1 At 1 Integration interval for sec

I 

t 0 < t < t 1 and t 2 < t <

Z MAX I t1 End of first time interval

ZDELT2 A t2 Integration interval for sec
tl < t <

Z MAX 2 t2 End of second time interval s&’c

ZMAX 3 t 3 End of’ third time interval Sec

29 

~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 
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i’~~rO (s .I ~~5:  ‘t im~ H istory Control and Disturbance I u t ~

V. i r l.i h lvs : NII X ’F , 1 , xc i ’r t 1)  , . . . ,X C [ l( 6 )

F o r ma t :  Ii , 14 , 5X , 6F10.O

N I X I  is a t e s t  word w h i c h  may be t i t h e r  0 or 1. U p to 2 1) ( l a r d s

~t this type nniv be used for a given run. All except the l a s t
I t  t h e s e  c a r d s  should have NEXT = 1; the last lard should have
NEXT = 0. The allowable values of J and corresponding defin itions
of XI IT(I) art- listed in Table III.

OUTPUT DESCRIPTION

Program iilt Put is categorized into seven sections. The I j r - c  three
,e- - t  i r i s  a rt  concerned with input data and the trim calcul at ion and art-
i~~~~~ - i ’

~~~ p rinted. The fourth section is printed follawing a stabi l it y
- t T ~ -~~i • 5 i ~~~. t h e  fifth section contains t ime history output d a t l i  and t h e
- I . :Th , i i d  seventh sections are outputs of the print p lo t and curve fit

I : ;t ~~~- l r i s , respectively. Output for a samp le run is presen ted in
Appen dix B and is referenced in the following dis cus sion.

_ pi_ . t ~~~~~~t - i

All input data for a given case is grouped and printed is  shown in
• : I g ros  B—I and B—4. This provides a convenient reference for i - i ~ i i

~ - ‘ r I T T ’ l l t e r  run .

- r 1 - 5  I t  o r i t  ion  Data

~~l cll r - - B— S is an e x a m p l e  ~~~ rh . output p r I I d u I c’d f r  0 1 1 1 1  tr ir i t  -r t I - T i .

f i rst I in . Ct dat i l i s t s  the  current va I t i , -s for t a ,  l t  o f  I i ,  s i~~ t r i r .
c ‘~~ T c i i  v ar i , 1 1  - , VAd - ’ I). the uni ts ar~ p e r c e n t  or 1 -cri i~~t j ) i t - ih1 ~

e X t  gr o p i n g  - f  d a t a r i so n ts  the total v e h i  1 f ’  ret -- , iii ~I - r n  i t s  in
- f i X  — as s-e l i  i~ - a l-rei kdown of t l ie  contr ib it Ions I t  • i- -h m 1 3 0 r  c I mp o n or i ~

r r ,- i ’ win ,-~, l o f t  ~lng, h r l -y iit i i st ab ili ze r , ~~~ol;i.:~- , r i g i l t  - n d  It- ft
f i x - - I noz,l, s, RCS , v,-et - r i b l e  noz:’l.-s , i n l e t  TI l c s - I l t i i ; l . , ver tic a l st iih t ii. ’,r .

g i ’ ’ . -  i n . ’ a - i r rn ~i n t  tim and pr  ~~i ] SI i i  i i~ dii ed - c  I an  lam - s
Un i t s  ~~r t t i l s  m i t  r i x  ar ),Wt 1 and nowt_ ’ i - -T T I cITITI ~a t e l v  f o l i - - -~- t ng

~n i-4 r i t  r i . ~ 1-i tIi ~ no r- i l  17011 U a - o l I j i i .  I h i I s  na tr in p r o v i d e s  in i l d i - i t 1 0 1

f r - I i  l vi— f rees and m. m,’nts - ‘ I II •-d by ma lt I o n  i f  I - I ll o f  I I  t r i m

eon ! r ‘ l- ~. the li s t ~~
-
~~~ ‘ I lo s  on t h I s  i g -  f o u t pu t  511 1w t I l l  eOrr *- t I i

i t  1 1 5  l U ’ i . •d  t o  tb. p r.- d lct ’d - ‘ i l l  n- -I i n  rernen t s i t  in o f  t I l l - r n  I i  ‘X  1 . - i - S

t b  S l I d I i d  c l i x  m ar ,

I - 1 -- d i r

¼
IS 11 - 1 .  t m s l u t  i ’ia t i _ a s  - o r  r i -  I . ’ - I  , i l l  r ’~- r t  l i i .  i t  I’ - I m - t t - r s  I r e

- irw r~ i r I ~~ . - l  ri - T i .  - ‘ a  g. - ‘ I  l i t  1111 1 ( t  I tar. - 13— 1 3 . A I - - I - ‘n t 11 iS  p • go i r e
i n s t - i n - I  rd -in l’ s ( -

~~
- - s~ met c.- - , i t - c r i e s . ~ e e i d ’ )  IS i~~~l I I  ~ih 1 t -  t l f l l I S S

T I .  r l . i -.o I -

5,4 - 1 )
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TABLE I I I
CON T ROI • ANI) DISTURBANCE INPUT DEFINITIONS

-  
st-r i p t ion _~~_ _  1 ~~~~~~~~~~~~~~~~~~~ 

1 M ov e  fixed iio-~~le eng ine throttle 1 Start t ime . sec

2 >lovt long itudinal st ick 2 Rate 1, c m/ s ob  (in/see)

3 ~lo v. - lateral stick 3 Stop t ime. sec

• Move r u d d e r  pedals 4 Start time , st-c

5 Move vectorahie nozzle throttle 1 5 Rate 2 , cm/sec (in/sic)

6 Move vectorable nozzle throttle 2 6 Stop t ine , sc-c

7 Move a n g l e  lever 1

I Move ang le l e v e r  2

9 Ver t ica I ramp gust 1 1)1st anc & - t o  t a r t  ‘i  gust , n i t

II Horiz ontal ramp cçust 2 Max gust v e l o c i t y . rn/s e ( f t  -.. - - - ) .

(+ down ‘ ‘r N o r t h )

3 FIrs t ramp length , m ( i t )

4 D i s t a n ce  g u s t  i s  s t & - i 1 ~ ’ , r.b f t

I Sec ond ramp l en g t h , a (ft I

:. 6 I hlcrc’mental gu st  v e l o c i ty ,
( f t/ sce )

•
5~~

31

- 

- --

~~~~~~ 

•..
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TABLE I I I  ( C o n t i n u e d )
Cl 1N FROI .  AND DISTURBAN CE INPUT DE FIN ITT ONS

1)t- sc r Ion I 
_______ 

XC I T ( I )

V
G I

- 
_ _

~~~ i~~ ’ ~~~~~~~~~~~~~~~~ 
Distance

a l b  V e r t i c a l  ( l — c o s 2
) gust 1 Distance to start of gust , m (it)

12  Horizontal (1—cos
2
) gust 2 First gust velocity, rn/sec (ft/see),

(-f-down or N o r t h )

3 First gust length , m (ft)

4 Distance between gusts , m (I t)

— 
- 5 Second gus t leng th , n (ft)

6 Second gust velocity, rn/sec (ft/sc- 1 - )

_ _  

j
_

(,
, 

— D i s tan c e

32

-4 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _
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TABLE Ill (Continued)
CONTROL AND DISTURBANCE_ INPUT DEFINITIONS

_j_. ~~cJJ±L)~~. -

II Change w ing f l a p  deflec tion I Start t ime , sec

I 
2 Rate 1, deg/sec

I 
3 Stop t ime , sec

4 Start time , sec

5 Rate 2, deg/sec

6 Stop time , sec

14 Vary  f ixed nozz le  eng ine thrust 1 Start time , sec

2 Index (see 4 and 5)

I 
3 Rate , N/sec (lb/see)

4 Stop t ime , sec (index = 0)

5 Final thrust value , N (ibs),
( index ~ 0)

6 1: lef t j e t , = 2: right j .t

15 Vectorable nozzle engine thrust 1 Start t ime , sec
failure

2 Stop t ime , Sec ( t h r u s t  =

3 Nozzle number (1 to  6)

4—6 (not used )

17 Yaw damper 1 Start t ime , see

2 Yaw r a t e  ga in , Kr, c m / de g/ s e i
(in/deg/sec)

3 Stop time , sec

4 Time lag , T , sec

I 
,
• 5—6 ( n o t  used)

IN Roll damper and attitude 1 Start time , sec
h o l d  (~ = 0)

2 A t t itcide gain , K ,, .- r n / i l i -g  ( i n /~1 . - ~

3 Rate gain , K~ , c m/ d o g/ s . c I i 1 1 / i . - c ( S r e  I 

~~~~~~~~~ :‘
~~ ~ii:. L~~ 

- T~~ ~_1~ 
- -
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TABLE l i i  ( C o n t i n u e d )
CONT ROL ANI) DISTURBANCE INPUT DEFiNITiONS

- - 
Descr~~~~~~ n I XC I T (1)

4 Stop t ime , see

5 Time lag for both feedbacks ,

I T , Sec

6 (not used)

I ’ Pit ch damper and attitude 1 
- 

Start time , sec
h i ’ l d  ( i  = r 0 ) I

2 Att itude gain , K,, , cm/dog
I (in/dog)

3 R a t e  gain , Kq, cm /deg / s ec
( i n/ d e g /s e c )

4 • Reference attitude , d~~ , deg

5 Stop t ime , sec

6 Time lag for both feedbacks ,
- t , Sec

11) Sinusoidal control movement 1 I Start t ime , sec

2 Frequency, Hz

3 - Amp litude , cm (in)

4 Stop t ime , s- c

5 Control to he moved

1: 
~-T 

5: ‘
~‘i

2: 6 s 6: 
~~~~

3: 
~y 

7: 601

4 :  -t g 8:

6 ( n o t  used)

II Ch a ng e  rime history output 1 Time , sec
pr int f r e q u e n c y

2 N c w  N I ’ R I l \ T

3 T i t n e ,

‘I
4 34
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TABLE III (Continued)
CONTROL AND DISTURBANCE INPUT DE FIN IlI ONS

I 
-

4 Ne w Nl’RINT

5 Time , S( - e

6 Nt-w N1’RINT

I

¼

1 

- 

--

~~~~~~~~~
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-~c~~b i l i t ~ A u i ~ y~~is c) u t p u t

I i  . st i b i l  i t s  a n a ly s i s  iii r -ques ted , the  for,- , and ni na-nt d c - r i v a l  iVt - S
or  .- ich ‘f Llit ~ t’ i gl i t  c o n t r o l  var  i a h l  i-s and t h r e e  vt- h i d e  l i t  t I t u d o s  - i r e

i r l I c -c i .  s l i o w i b  i i i  1 i gti r i Ft— N . The first r i l t r i x  i s  In units of n i - v t - I r s b r
n -v t  in ne t  r i - s  p r  c en t  i b u e t r e  1) 1 coOt  r o T  or  r a d i a n  of ang t c .  l h e  c - l i - i n - n t s
‘f  t b  cco i id  r i i . t r i x  ir e  no rma l i~~ed b y v t - h i d e mass f~,r t h e  f , re - J r i v z t  1 v s

~~~~ ‘‘ oh ie  1 m om en t  of  inert i i  for each ot the moment derivat ives.

-Iesu l t ~ of thi~- fi nite diff eren cti - calculations for t h e  stabilit y
c i vat  ‘-es  ire pr iti ted is shown in figuri-s B—9 throug li B—il. l i t re t h e

• - - .1 - a - s  o f  V A R ( I  I lire U , w , q, v , p, and r each of which is incremented in

~r :  t i -  r o s ; i l t  m g  t a r - e s  and moments (both t i t  — i I and in c r e m e n t a  ) are
r.nt.~ t I I I  u S l t - S of newtons and newton .metres . The stability deriva tivt- s

,r ~ ~- - .11 - u iated by d ividing each incremental force and moment by the
, T l 5 ~ - D r  iCr e veloc i t y  increment. The results are- summarized as sir , iwn in
i~~-~ r o  h- l i.  A g a i n  the second matrix has been normalized b y mass  and

m i-ct t o

sIl o i I p e r t u r b a t  11)11 stabilty a n aly s  is o u t p u t  I s  t i c , -  ~e r i t o d  oi l  l v i ,

- i c -  - - ng itudina l c h a r a c  terist ins ( f i gu r i -  B— 13) i r s  l i t  c r 1 1  Id i r o c t  i o n al

n a r- i - t i - r i s t j i  ( f i gure B—14) The output format for both is ide n tical
- i t U t I -  c -  I ic  j e n t  s of the sina i I p e r t u rb ~it  Ion e b ; i i i t  Ions  p r i n te d  1 i r — .t
i n I  1 - w i n g  11115 are t h i -  r oo t s  of t h e  c h a r a et -r i s t  ix e’ i i i i l  ion -c - i : id  t m  i r
. - c~~~’ - l i t  -d  n - n ods , na tu r a l  f r e q u e n c i e s , damp ing and t i n - s  to l i l y ,  o r
t - ohl. - . E l i , -  l a s t  set  of data is the roots and g a i n s of 1 : . -  m a jo r  t r i r i s t  o r

I i n  nu n it - r a t o r s .  The gains are in units c t  n e t  res/se-e ’nd , r a d i a n s  and
r - .iii n s /s ,- c - i nd per centimetre of control deflecti on.

i t c  i~ i s : i r v f ) u t p u t

‘- i ri n g a time h i s t o ry  calculation , at the s p e c i f i e d  p r i n t — c i t

I l t e r v i l , t n e  a ir c ra f t s ta te is summar ized  as i t  was f o r  t r im ( f i g u re  B—iS ).

l imo H i s t o r y  Plotting

~‘L g - i r e  B—b is a portion of a samp le t ime history print p lot  output .

I t o  three dependent variables are presented versus t ime with symbol
: 1 1  i t  inn and scaling as indicated on the plot. Time in seconds is scaled
t ’v n the left margin .

I :~ cvi- F it ~i ii  i tj  - ‘ i t

ii i - i l out put from the least squares  curve fit o p t i on  is p r e s e n t e d
I n  t Cg’ir .-s 11—17 and B—lB . The output is seif—exp ]~in~itorv with the p o s sib l e
c x  - l I t  i - In of “COEF OF CORR ” w h i ch g ives an ind i ca t ion of  t h e  a c c u r a cy  of
‘ r i -  part l c i i i i r  cu r v e f i t (a v a l u e  of one r ep re sent s an e x ac t  f it ) .
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NA O C — 7 b 3 1 3 3U

PP OD~~AM I~STOL i l N p c i T , o u T p u r , T A p ~~J , T A c t  I N P u T , r Ap E~~~,)Jr p u r.T~~.~c~~ , ~‘ i~-~- 1 - h

C
C ~ .A t t . C .  ~SAC P M O ( , - i A P . ’
C J E T — L I F T  V / S T O L  S T . . t - . I L I T V  ~~~.t  C ONII4 O L A N A L Y S I S  ~~~T L~~

b) -

C ~‘.TL O O n D
C P P O 1 , S A M  C C ’ I T i i O O  S~~C T 1 d - N
C T~~r s ~~~~~~~~~~~~~~~ f l f . ’F .~~c I , ~O’ t — ~ ~A~~m~i’ OF NPAI4 T F I R S T  TO D F T i - M I N !  .i~~~L o r - 7

C ITS t c i - ~~i t I ~ - o , r - c r s . .  . . S T L O  j r —
C WH EN 1.0 i-~~LL ~~

’
~ b~~ •~i.- 4 ’1 ,Sr T .-. t S A ’~C SU’1POUTI~~F.S T~~t .‘ A T - S ~~(~~ N .~~ Tl. -5 - ~

C 75 Y st  SUs .~i I I b T N ~~5 ~~~~ i F F F- ~isi T t - - i - ’ t st ) I N C ,  U PON Til ~ SAL- A S ‘IF c T L ~~J 1ii
C T i-s t OT - . t P  ~ 4i t L ’~ I N  T u E  P IQI IL IM . VS~~~~-L .
C 5l.PAP T I — T r I M  O~’ LV  V ST i 1i O l ~~
C — T P 1 M , S T ~~~~L1T Y  A N A L Y S I S  AND T IM E N I S T O R Y  V S T L O O i 3
C 3 — P14 1 ’aTcP P L O T S
C 4 — C A L C O~~P P L O T S  V S T L O O ; ,
C S — NOT uSEjn
C 6 — W E V I S E  D A T A  A N D 11115 i5 F OR N PA R T ~~~ V 5~~. I 1 ) 7
C 1 — T P I M  A Nn S T A F ’ I L J T Y  A N A L Y S I S  v S T 1 -

C — NOT USED V S T L O O I ’
C 9 — P E V f s E  D A T A  AN D 14&icl T.4 )~~ 414 0 S T A - ’ I L I T Y  A N A L Y S I S  4 S T L i ) h~l
C 10 — S AM E  AS N P A i 1 ~~4 rISIN(, PRE 4IOU S T,ci’l 45 S T A R T  V A L I - F ç  V~~’L O t ~~ .
C 11 — LEAST SQUA PES C U RV F  FI T  OF T IM E  ,lISTOi4 v ‘.STLC(~~~
C V S T L C- .~i

CO M M O N  /TOPLO T / A . 4 C 3 ) , A L i 3 ) , E ~~IT ,IC O M i 2 0 ) ,I P S a ,
1 N P A P T , NV A i 4 A ,N V A I O 3 , N V A R C ,N S C A L F  V S T L T ) C ~
I ,NV A Q S , N P P I N T , N T I M E  V S T L C -’2’.

C •TH~ FOLLc 11.11 S FT  s : Z ~ A L L O C A T ONS FOR C OM M O N  BLOC SS• V S T L O - 1 2 7
COM MON icr - ’r- ~/ C~~’i ( 4 4 I
COM MON / 1r’ P~~~ / F O I ’ ( 7 . )  V S T L ThIc- .
C OM M O N  / f r r ey /  F 0 1 1 y ( b ’ ) O )  V S T L O O 3 C ’
CO M M ON / ~~v 4 Q T R /  w 4 A ( 7 N )  V S T L O O 3 t

- -  
CO M M O N  /LJ F T S / IL 1 1 3 0 )  V S T ~~C0~~~
CO M M O N  /‘~A N A L /  i’~A . t l-. 7 ) V F T L 0 0 3 j
COM ’ON / ~~A~~A P O / a M A 1 : ( . . 3 )
C OM M O N  IPLO!f l /  PLO i~~~ O )
C OM M O N  /s~jFTS/ .c~~L t 1 2 N )  ~S, L O r,i7
C OM M O N  fI-O’~AN / ~oa-’ i~~~
COM MON / i- , T t ~MA ’ -a/  S T A - ~ ( i O )  y t T t O r ) , i
CO Mi-o1N /Srt l~PO/ ST A ( 1 j ,

-
• C O M M O N /S IAPA ,N / S T A r  ( jA N )

C O M M O N  / S T 1 1 T 1 /  S 1 - 4 b ’ b )
CO M M O N  /S I i i I A - l / ST1.’( 7 j’.)

• - • C O M M O N  / S T O T M ~~/ s T i . ) ( ? Q ? )
COMMO N / T P O N ( C /  r ’~O i s - . )

C . 
_

— D I M F N , I o s  I O I J M ( 2 6 b )  v 5 T L ’-~~~
7

: M Q 1 T E 1 ’ r . ? t I l J  V S I L - 1 ’ —
CA LL ~ ‘~~‘ T I
NPLOT ~~O
N V* M S~~O V S T ~~C~~ i

I I ) T ~~2. V S I L C O — 1
A.I C ? ) r ( i . V S ’ L O - i -- 3

13 C’1’ iTI~~~- F
I., i - c . )  ‘- .-~- r~ NpA p T . N P P t N T . 5 S C L L t , N V A i - A ,~~L ) 1 ) , 4 — ( 1 ) ,  V S T L O 1~- ’

1 NvA~ R,AL )~‘i .AH )?) , 1 4V 4 1 1 C . I L i i )  , A M ) 3 )

A - 3

- ~~~~~~~
- - 

~~

— —  

~~~~~

- — - - - -

~~~ i~~~r ~~ fliJ$T1’~~ ST I ~~~~~~~~~~~~~~~~~~~~ 
__



S

NADC I6113 30

I F ( E O F i s l ) 1 ~~0,~~O V S T L O 1D ’— 7

20 I F c N p A s T . c . T . 1 1 . c - .~ . N PA 5 T . L T . 1 )  GO 10 180 V STLO O ,”
IF E x I T . Sr .O . .A N f l . N PA M T . E &~ . s 0 )  GO TO 1~~U
l T 1 M E 1 V S T L O I D I ,O

IF ( T P I I N T . L E . U )  NP~4 t N T~~1 V S T L 6 O 6 I
V S T L 0 O b~

6010 )3-m .~.0.1~~U ,1 IJ ,Ih0 ,1 4 0, 1 50 $L8 0.160 ,1bO ,17O ) ,NPAR T V S T L O O N I
30 C O * T I Nu~ VS TL OiJ .,-.

C ALL S TA i - T  V S TLO I T h~
IF~~E R l T .’r .O.) 00 TO 13 V S T L O O N N
CA LL T M ) —  V S IL O O ’ 7
I F I E X I T .N E .O.) GO 10 13 V STLOO I.i-
C A L L  I N t l  VS ILO Os’l
GO 10 13 V S T L O O ’ O

40 CONT IN uE VS TL O O 7 i
CALL  S l A NT  V S T L O u 7 ~~
IFl EAIT.~ c .0.) GO 10 60 V S T L O O 7 i

CALL  T R I M  V S I L O i 7 ’

IF (E X I T . ’.~~.O .1 GO 10 60 VS TL Ol’i- ,

50 COi -iTI NuE V S T L O O 7 N
C ALL MAN U V S T L O O 7 7
IF E X I T .~~F .0..OP.N VA PS.EO,0) GO TO 13 VSTL O O 7 S
CALL S T A N  V S T L O O 7 9
I F ) E X I T . F O .0.) GO TO 50 V S TLO O — O
*4~~99,~9c.999. VS TL 0Os~
W R I T E  (3 IPSN.A4 ,IDI JM VS T L OOi- ~
GO 10 13 V S T L O 0~~j

60 C O N T I 4 J E  V S TLC - O r,-
R EAD (5.220) N PA R T , N P P I N T ,N S C A L E , NV A R A . A L (l ) . A M ( l ) ,  VS T L OD II S

1 NVAR B ,AL (2),A 14(2 ), P9VAR C , A L )3),Ac$)3) V S T L O O ~~
-

• IF )EO F (5~~~I 90 .70 V S TL OO ~~7
70 C O N I I N J E  V S T L O O ~~~

IF N PA R T .cn .3.O11.NP .Rt.EQ .81 GO TO 60 V STL O f l - ~-~
IF fN PA~~T . E O . 1 U )  GO TO 1~~O V S T L O O Q - J

X F NP A 1 1 T .F D . 1 1 )  GO TO 80 V S T L O O - 4

GO TO ~ 0 V S T L O O Q~
80 ~‘E*O I 5 ,— O O )  ( I r I i J ~-~( t I ) , I I 1 , N V A~~A )  V S T L O O Q 3

I F ) N V A RP .EO .0) 1,0 TO 100 V S T L O O - 4 ..

DO 90 !J= I , N v A ~~H v S T L O O ~~5
N E A O  (S,~!OO) N N U M . N f ) , ( I O U M I I I ) , 1 1 1.NNUM ) V S T L O I t R N

90 CONTINUE V S T L 0 O - ~7
100 C O N T I N U E  V S T LO O Ns

NO~~A L (2) . .1 V S T L & 0 9 -
IFINO.E (s.O) GO TO 60 V S I L O 1 0 0
DO 110 l J~~I , ND V S T L C I O I
~.E AD (5,200) (I D U M (I l ) , I I = 1 ,3 )  V S T L O I b t 2

1 10 C ON T I NUE V S T L 0~~O J- - (,0 10 60 V S T L O 1 I ) 4

120 C O N T I N u E  V S T L O 1 O N
I- -’ P E W I N O  3 vsT~ u 1oe

CA LL PPLO T V ST L O1’1 7
(.1) TIb 13 V S T L O 1 C - l

1.IL (0 5 T ’iuF V S T L O I 1 - ~
)- f . ’ .- b  3 V S T L O 1 1 I )
CALL C N L O T ( N P L O T )  V S T L O 1 1 i
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C,o10 13
140 CONTI NUE V S T L O I 1 3

NVARS ~~0 VS TL OII- .
Gorc- -.1 V S T L O I I -,

ISO CONTI NUE VSTL 0 11’~
CALL STA R T V S7~~0 1 1 ?
IF Ex IT.Nr .O. GO To 13 VST LO II-
CALL 1-IIM VS~~L O i i - i
CALL INt l VS TLO 1 ?O
CALL STAN V S T- _ Ilj ’i
GO TO 13 

- 
V STLOi? ~

160 CO N T I S UE V S T - 0 1 ?
C A LL S T A R T  VS~~~ -J1?- .
IF (E * IT. N F .O .) 00 10 190 V ST O 1~~,
CALL T R I M  V S T L G 1 - ’ ~
IF (E*I1.NF .O.) GO TO 190 V S T L O 1~~
CALL 1511 V S T L U 1 ? —
IF(N V A P A . N F . O }  CALL STAR V S T L O 1 ? -
IF (€1IT .NF .O.) GO 10 190 V STLO 1)O
(‘0 TO 13 V STL O 1J,

170 CONTI N u E V S T L O t  i-c’
FIEWINU 3 V 5 ’ L O l ) i
CALL CUP V FT VS TLO1~~

.
GO TO 13 V S T L O 1 i

180 W R I T E  (b ,2 10)N PAPT v s T L O l T h
190 IF (N PLOT. NE.0 ) CALL pLO T (10. ,1O .,999) V S T L O 1 ~~7

STOP - V S T L O 3’
200 FO R M A T  (141 5) VS T L OI3- ,
210 F O O M A T  (11.u1 ,4 6X, OV / 61 0 L— A I R C PA F I  R I G I D  BOGY D Y N A M I C  A N A L y S I S ° / / / / / V S T L O 1~~J2 23.s DATA ERROR .. NPA R T ‘IS) V ST L O I - i
220 FOR M A T  (j? ,214’ 3tI5 ,SX ,~~F t,.0)) V S T L O I _ 2

230 FOPM AT (l u l l  v S T L O 1 - ~
END VST LO1~~’

•..... .........o ................ ,.... o~~o e .* . D* *.* * *a*o * *.* *.O . .* t Q* . . . . . .*o o o . . c

SU~ R O U T 1 ’-F 4J4C014 A J A C O r u -Il
COMMON /FOPCF/ XF ,T1 (Li),YF,T2)9),ZF,13 (11), A J A C O C I ?

1 OL,T4 (12),QM,TS)1~~),QN A JA CO O i ’~
COMMON /S TQIA ((/ E (74 ).F(b ),X (b(,1~L .DM, ON,i)X,DY, DZ .IX,IY ,t Z ,

1 POI6, 7 ) ,(TR,E PD.E~~P (b),KM1,RkO,R12.SP D (e,,c ’ ,1). A u ~~C I~~~~n
2 T6 (23 0 ) ,X C O N (p 3 )  A J~ , C C I b cI r
COMMON /STRIMA/ AY, VM. A O W .  I X7 ,*X 0 , Y Y D ,  ZZO,A LC ’F ,AP FR ,AY F P .CC,W L .  A~~~ C O c  -,

1 C O L L ( 6 ) ,CY C F (3 ( .CY C L (3 ) . D I S T ,~~C i T ( c ~0). R E D A ( 3 ) .  A j A i O O r - u
2 T I M E , I U A X , X C I T t € t O , 6 ) , A L D E Z . A L O E A , 4 L 6 E 2 , C G S T A ,  A J A C ~~O t .
3 T7(?B( ,ALGE3 AJ4 C I1 IO
COMMO N /MANAL / O ,AN.PED.OWG. A LEL ,TAXL ,TAIP, IAII G ,Z A G ,ALCYP, A J A C O O I i

1 ALF~~N .ALLw G,ALRwb ,,CDELE ,CDFIN ,CjLw I..CDNl.G.CLc~~c , 8JACO (- d
2 CL FIN,CLL ~~G,CL(w l j , C W IN G . CY C R 1 ,C Y C s 2 . R A N G E ,~~GCOL , A~~A c 0-) :~~
3 18 (15) •A L E C P I  .ALUFPD A J A C O b
COMMO N / P O M AN/  Pt ,77,ALT. T,A POU ,APDO,AY OO.OT RO,GM&XV,.1AT E1

• COM M ON / M A N A R O /  l , v , N N A G . T f l E L T ,~~ b i u S T E , M G u c I l i ,~~~,u S T . . v c . u S i E , e C , c T w . A _ A , ; O o t n
1 yGuS1F.GF~~D,GLA T,GvEPT , Vx~~,vZ,l ,APO.VY~~,AR O ,AYD. 4U4 C O O I ?
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2 COLS T K ,CI S IK1 .C’YST P(2,PEDA L .AYE.APE ,A RE A J A C O O I R
COMMON /STANPO/ J,.,LI1il1. LE ,VSND,yFIN(2),lFEL (~~),CO5Oj, 5WINC,, A JA C O~, l ,

PILGM2,P~ C,ELl AJACOO?0
COM CN /T OPL O T/ A N ) 1 )  ..~L (3) ,EXIl,ICOM(~~O) ,IPSN A .JACOT ?1
COMM ON /NjFTS/ 5J ~~11i.A St ( (3) .x U)10),~~D (l O( ,X R( 10) ,TROS (IO) A J A C i , 4 ? ~
CO M M O N  /CONIR/ AO ISP(3 (,A PATE(3 ),OELTA (4),TMR( 2) ,RPCTI3),XSYS (?8) AJA COO?i

,N lR .I.-’ A JA C 002 4
D I M E N S I O N  V A P C I 1 )  * JA C O O ?

~ Q U I V 4 L E -CF ( V4 R C 1 ( . C O L S T ? ( ) A J A C O O ? 1
CYCPI~~CYST.- l~~CYCF (3 .CYCF )2 ) A JA C UO?7
CYCR2 CYST- ’2•CYCL (iu .CYCL (2) A JA CO O~’-,
PED~ P€DAL .PEOA(3) .pFGA (2) AJACOO2~
WGCOL A G. AJA COO 3O
X 5 t~~(1)~~CYCPI *L,Twi~ AJ A C O O I 1
~S1K)2) CYCP? O1Pi4 A JA COOId
xS 1x 3)~~NEn .P A(1 ),cPEDA( 3 )~~10Q .) A J A C O f l 3 3
A L G E 3~~X C O N ) 2N) / (DTRPo 2 .) AJ ACO O 3 .-
A DI SP (1 ) A’vt• Q T PP A.JA COO )S
A O I S P ( 2 ) =A P E . O T P P  A J A C O O 3 N
ADI SP I3) =APE Q OIPP A J A C O O 3 7
A R A TE U ~~~A YD .rJT PR A J A C O O 3 N
A R A T E ( 2 ) A PO .D TPP A.)AC0039
AR ATE (3) A PO~~DT NP AJAC OO4 I)
NTR t Mi ~~NTP j P.. A JA C O O 4 1
D LIN P( .En.3 N T P I M 1 = 1  A JA C 0042
CALL CO N T Q L (N I R IM 1 )  A J A COO43

10 NI P IM t I T N IM 1  A J A C O O 4 N
IF (LIN’(.ED.3) NT PIM =2 AJ4C0045
D€LAL E OEL T A ( i ) * X S ’ V s c 1 )  A J A C O O A - t,
ALECR1 LLO,I7.ULLA LE A JAC OO4 7
OEL AI L L T 2)*~~SY S C 2 )  A J A C O O 4 r
AL CYP ~~O E L A T L
DELPUD OELTA )i).%SY5 3) A JACOCSO
ALGFPD=AL1bc. DILRuD A .JACOO S1
CALL VR3D (XXO ’ Y V U ,  ?ZO ,AYE ,A PE ,ARE ,VXB ,VYB ,V ZB ,—1) AJA COOS 2
I F C L I P - O c . E o . 2  CALL OF FT )W A .JAC 0003

- .•
-
~ C A.~JA CO O 5..

CALL ANA L A.JACOOSS
C A.JA C OOSS

tF (EZIT. Nc .0.S RE TU RN A . J A C O 0~~7
F(1; — DX A . J AC 0 0 5~
~ (2) = ‘rF — DY A JAC GOS R
F (3~ 7F — DZ

— F ) 4 I  ON — DN AJA CO TI6 1
F(S ) — GM A J A C O O N 2
F(6) OL — DL AS.JACO ON3
IF C 0NU1. L~~.1.5.AMO .J.NF.1) R E T U R N  A J A C 0 t b l~.
IF COb-401.LE. 1.5.ANO .L IN ,( .EQ.3) R E T U R N  *JA C 0085
IF (C ON O1. FO . 0.) PETtuPM A JA C O O 6 S

S C A LL ~W V P (1.V4R ,I(NI , PO ,TA X L ,TA X R )  A JA CC O., ?
-

‘ 
CALL WPFM A J A C OO ~~,
PEIt jNN A JA C O O N N
fND A J A C O O T O
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SUR POUTI’ I F A NA L A N A L O O ) 1
COMM ON /FOQ CF / XF ,tF11 ,C ,,XFL,n, A F F L F , A F F l J S, 1F~~J E T . X F L J t l . X F N J ,  AN AL tO l) c

1 $ F L J , X F G U N , X F F I . , X F . . A A L U ,  A ’~L L O 0 O 3
2 y F , v F Fu 5 , y F R j~~T , Y F E T . Y F R .vF L j . v F O i u . v F F ! N . Y F H~~, A ’ .A LC~- ) .
D YA DO. ANA L OT 1-,
3 7F ,?FRwc ,,~~FL~~c ,.iFELF ,iFFuS .LF~~~E T ,lFLJET ,ZFPJ, A N A L O ) ~~~
4 7 F L j , Z F ( ~~N. / F - u . L A ) I ) , 45L 0O C, 7
S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
A LFIN.PGYNO .WMA O J ,
6 0 M , M p w G . M L w G . _ c , uF US, MNJE T .~~L J E T , PMQ J , PM L J , M o u N .~~~~~~ C ) : 0
B MFIN,PG’VPO ,PMAOU,
7 QN,NpWG,N La. G ,NFLE.N FU S ,N P JET.NLJE T, YM a4 J ,YML J ,NC,UN ,~~\A L 0 L r
C NFIS-4,YGYR O .YMA -JU A N A L C O I ,
COMMO N / MA N A L /  Q ,A P , PEO,O,, (,.~~i L  , T A X L , T A X R , * A w G . Z A W C , A L C Y P .  A~~A . 1 1..

1 A L FIN , A LL w G ,AL-i =~, ,C t 1CL€ ,COP 1 IN ,CO LWG . CO-t.I ,,CL E L E , A N A L O - ) t ~
2 CLFIN ,CLLWG,CL0,U.C~~1Ni,, CY C111.CYCR?.R~~’i C-E,w(,COL, t n i ~~ t i j 1.,
3 X A E L F , X A F I N , X A F U S . A A J E T , f i F ) O , / R t L F . Z A F I N . Z A F US, i ’ -- ~LO ’b ~~ 7

Y A E L F , y A F U S , y A L , ,Y A k w o b , Y A L J I T , YA R J E T ,ZA J E T .

5 A L E C R l . A L G F P D .~~A L F P I , Y O U S T = . ZF L ,G 1 , Z F R 4 G 1  A N ~~L O O 1 -
CO M M O N  /M A N A P O /  t ,V. N~~A G , T I J t L l , r~i ,uJ S TE ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1 Y GU S T F , G F . u D ,G L A T , (iV E M T ,V A ’ ,V ? R ,A ~’D, VY - ,,t.P1 ) ,AYfl, A ’ t . L O~~
) .

2 COLSlK. CY ST~(1.CY ST ,P~~eb A L , AY E , A P E , A RE

3 ,lLS 1k(2 ),THLSTX (~~),DU i-l (o ) ,DFL4P1

COM MON /STANP O / J ,~~,LIN K . O E L F - ,V S N O , Y F I M (~~) ,ZFEL (2 (,C05O1,S,,I5G. -N4 L 0~).’-.

1 PILGN2,PWGE L 1 A NL L OO2 -,
COMMON /ST A PAN / c3,c4,PM,cLp,CLu,oco.DQL,nI;\,CLRO,C5P0,FTAO.NJFT, ~~~~~~~~~~~

1 QFIN,CLBCL ,YFS)1~~).CN5CL ,CNPCL .CNRCO .CNPCL,C UL.~S, ~~~~~~~~~~~~~
2 - D3ELE,F~~S~ C ,LW1 NG.NPIST.Y t31 ,3 ).A j t T .
3 A Y b J E T .C P I P C O 1 . C 1 P C ) .i?.COL JET, ‘K- ,GEL.DZW,E L .E T A - -t- -ux. A’~ -~~00~~~
4 PW G W I ( 1 , P C W I N G . 5 w 1 5 G N . A ’,u-4. ie-uGL ,OFL AP ANI. L 0030

COMMON /IOPLOT/ AM( 3 ,,AL(3),E *tT. ICOM(20).I PS I, A5 A LO 1~~1
1 N P A P T . NV A W A . N V A I ( b , NV A R C , N S C A L E  A N A L O C i I .~
1 ,N V a p S ,N P R I N T , N T I M E  A N A L I O c ,
COMMO N /FOPY/ Y)4.1S0) ANA L~~J’ .
COMMON /frJETS/ NJETQ,~~STK(3 ( ,~~0 (1O ,XO 1O) ,XP(1O ),TPOS(j0) •

1 INEG (10 ),XA J E T P(10),Y AJ E T R(l O ).ZAJ E TN CA O ),
2 A Y B J I R ) l O ) , A P ’ 3 J T R ( 1 0 ) , J T R C O N ( k 0 )
3 ,~~ACT,T PClA ,TPCTP~ A NA L 0O~~

t
COMMON /LJFTS/ NJETL ,XAJ ET L (N),YA JET L (6),?AJ ET LU ,).A P~3JTL(b (, 4 •A L D 3 3 ’

1 A R B J T L ( 6 ) ,C O N L J (~~,5), N C O N L ( N ) . XL l ( 2 ) . t L TM ( 2 )
2 ,AYB JIL(eu),ATT (6),ANG(b).PS TANO )6),TMEANG(N ), A N A L f l O~. A
3 ANGA (6) ,AN GN (6) . IL-JET (11 ,4F~(,C (6)
COMMON /STPIA N / IEMP n2 4O) , XF S(3 5),1EMP1( 4 9 ),Y w G(21),YE L (? 1(,

1 Y F N ( 2 1 )  A N L L 0 0 =
COMMON /STAMA N/ XX.YY ,A ’~1, PIY,4P’1G,APBC,.ASFP.AY .CC,RL,L1P t.OPT7 , A - ~L 1 - ’ m - - -

~~ 

- I FIS5O,A YDMX ,DELT~I,DPLX Z .11OELT .NuUS T,.cTCTP ,~~MA Sc . A N r L 3 ~~ .-
2 1WO PT,VC~UST,tST UN ,XA GU ~c ,YAC ,UN,YGUST ,ZAGU~i,Dt~LT2R, ~~~~ LO C 7
3 P O 1 O T P , P D E L T 1 , P I J IL T 2  A N A L C O -.-
PEAL LE L E, L F t N ,LG U N, LL JET .LLwC ,,LM J~~T ,LR~~r ,,LFUS , A N A L O C - .-~1 M E LE ,M F I N , M(,UN .M L J E T . M L W O . M M J F T , U,~~II3 ,~IFU S , M FF (P5 , A N A L U T

7 N ELE,NFI N ,NGUN, pj LJIT ,N LW C,,NR JE T ,N RwG,NF U S,NFFUS A N A L O ISI
DS~~1O ./5 7 .?Q 5~ A N A L O C ’
OF L A P 3 O F L A P 1  A N A 0 O , l
PP W * C U S ( A P F )  A N A L O I n _
XF W — W 5 1 N(A P E ) A N t  3 D . ~

¼
A - i

I
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NAOC 76)13-30

~ F.~~w~~~ S I ’ -  ( A i - E )  A N A L O O , N
ZFw= ,- C0S IA n )  A N A L O O , 7

10 X M A C ~~~~~~55fl A PJALOO ,8
A0 0. A i - ’ aA L O I l S ’~
A P f l C T U.

A NAL O n NI
IF( Z-” -1 .~- O . - - . I  00 10 20 AN A LOO6~
A P~~A T A N ~~(vf- , v i - ’ ) A N A L O O N )
A R O O T v t v I N .v b L , T 8 ) — v Z s i-Y t1,76))/V~~ZBSO AN AL O -3~~—

C ..I~ uI- ~ -ju A T I O N S  
- 

A NA L O O Ie ,
20 C lN1I N- j € AN AL OO6N

ANOF J .  A N A L O O N 7
I F ( O . G . L T . O (  U)) TO ~~~ A NA L OO~’5
$ X w ~~V X p — p - I,u S T , = A P U * 7 A . i) A NA L O O 6 N
ST1=vZ- ,—v r -buS T .—APD IA iG ANA LOO 7O

A NA LO O 7 I
IF x * .~.E. O..OP .ST1 .s&..0.) ANGR. ATAN2(ST1.XXW ) ANA L OO72
1L OEO ’(-~~-~~~RCOL ANAL i- )73
A L i~.G A L ( F O A L C Y P  A N A L O O 7 4
CALL CLCG (AL PW C .,CLUW&,CDR,)3,XNAC,EXIT,1) ANA LOO 75
I~~~ Ex I I. 1vF~~O . )  GO TO 150 ANA LOI16
CO C3 AN ALOO7 7
CL=C ’ A N A L O O 7 ”
DCDR=OCD A NA LOO 79
VE L S O~~~AW ..2 .S11~~°2 A N AL OOY - 3
ORW :OW&’VFLSO ANALOO RJ
CA LL V? 2 D ( . - C O PW G . C L R W G . A ( ’ I G R W , C 1 , C 2 , 1 )  A NA L G 0 ~~?
YFP.O :C1~~O Pad A N A L O O R 3
ZF Q.G C2 00Ru.  A N A L O O - 1 4
CALL X P P I  (XA G,’V A RWb, ZAWG ,XFRWC ,,O. ,ZFR~.G,LRwG, M u4WG,NqwC,) 4N4LOO~~’
M R W G N .U.vwu b i d l ) D F L A P * QW a S * Y A E R O (1 O , 1 ) . Y W G ( 1 5 ) * Q R W Q Y A E P Q ( 1 O , 1 )  A N 4 L - ’O - ~
ALL.G AL (O ..~LCYP A N A L U J F T
CALL CL CU (LLL .bb,CLL = (,,CDL WG,XMAC ,EXIT • 1) A N A L O ~~-’-
IF IAIT. R .O.) GO T~ 150 A NA LOO- Q
CD~~.5~~(C3.r ni ANA LO OR O
C LW& ~ .5° ( C k . 0 L I A P - J A L O O R 1
A L uG~~, 5 • L A L O w O - A L L ~.n)  A NA LO O- 3~
D CD = . 5 u ~~C~~i i . OC D b  A N A L O O R 3
C A L  V M ’ , )—C),L.,t,, CLLWG ,ANGRM,C1,C2.1I ANAL OO 9’
A F L w G C 1 °~ t P w  A N A L O O Q 5
7 r L W c , ce~~r)Dw A N A L O O 9 N
C A L L  A P R O  (* A l),,YA L ~.r.7A W G , X F L~~(,,0. ,ZFL W G ,L L W G ,M LW G , NL W G )  AP ’.0L0097
MLW G UL. (,.YwG (21(0DFLAP*OPW YAEWO (10,1).YWG (15) QPW~~YAER O( 1O, 1) ANA LOO-b. ’
TS:O. AN AL OO Q~
I F VF LS Q . u-.c .0.) TS S IN I,M /SQ R T (V E LSO ) A N A L O 1 n O

A N A L O I O t
YA .4°O. ANALO ’().~
~Z w~~SuJR T v FLS Ll ) A N A L O 1 1 3
I F(VY(- ~— v C - u ’ST ,.5t.O..OP.XZ .l.NE. 0.) YA W A TA N 2 C V Y M — Y G u j S T~~,XZ W ) A N A L O I b .

C DOL A~~U DO N A R E CON T11I~u U T1ON OF EA Cu WI NG , NO T TO T A L  A N A L O ) O 5
DQLZ F P - • ( Y A W •(C L)~O •CL i -C L •C LWG ). T S*(4YO O CLR*CLWG .A M D Q C L P)) A N A L O I O S
DON~ FF ( Y A = *)C~~.O .C~~nCL CLWU °0 a~I T S (A YU ° (CN R CL *CLWG *2.C5RCD .CD) A N ~ L O 1 T 1

.A110°(r NPCL°CL .1- .C~IP C D 1 ° OC D ) ) )  A N A L O I ” M
C A L L  V W a[)  ( O G L , 0 0 N ,A 5 U N W , U I JL , b ) ) N , 1)  A N A L O I r M
LPWG 1L kWO~.DOL A NAL O 1O~ 

A - 8  
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NA O C 7  63 13 — 3 0

LLW G LLWG.OOL A NALIJ 1IO
P,R d C,= N R = C - . O O N  A’,ALO1U
NLWG NL= (•fli~N 

A NA L O 1 1 2
AN A L O  l i i

IFI A N S ( AL N r ’  .ii T .1.5 1R0) ANG E~~0. A N A L C I I ,
• A NGI O. A N A L O I ) ~

IF ( V *M .(E. ’a O .) A S - A M O O T XA (LE~~~W GE L1 /VX 8 A I.A L O1I .-
IF ( A L W U . F O . O•) oo f l  30 A N A L 0 L 1 7
ANG E ANGE_ 4501° (CL ,G_ ’VW G(19) DFLAP) /A LWG A N 4 L O I I ’
(‘I) 10 -0 A N A L O i ~

30 CONII N -JE A N A L 0 1 2~
A NGE A NG F—A NG1 °YA ERO(17,1 ) A N I L O 1 ? I

4 0 C O N T I N U E  A N A L 0 ~~-2
*w A KE~~~=b. u~~1°CLW G A 5 A c 0 ~~ 23
JA DX -~GEL
AW G E L °A T A ’? (TtZW G E L , XA )  A N A L O 1 2 S
OwrF L=S l:RT x A = ~~- .OZWr,EL °°2 )°RCWING

DIS :Dwi,EL.A~lS (SIN(AN GLE)) A N A LCl ?~
Z t 0 wO E L #RS (CO S (A NOL E ) ) A N A L O L 2 ~
MW A K E v . 6 8 0 5 0 R 1 ( C D O ( X t . . 1 5) I  A N A L C 1 3 Q
ETAQ O. A N A 0 ’i)l
I F I D I S  .L1.1i ,.AKE •AND. A~ S ( ANOLE). L T .#A LF Pt) A N A L O -2

ET A J = E T A G M X SQM T C D I / )X t . .3 * (COS (DIS °MA LFPI /l-u a~A K E J ) 0 0 2  A N L L O j 3
C EL EVATO R FOUA IION S A N 4 L O ~~3-.

50 IF(OELE.L T.O) GO TO 60 AN4L0 j3~
ST1 :VZ 5 ,A P 1 * Y A E L F _ A P O X AELE _ V C ,I JST E A N A L 0 1 ~~-
A X E : V A 1 1 *A P O * 7A 1 -L E — A Y O * Y A E L E_ M G U S IE  A f A L C 1 -
5/ELS O X * E . . 2 . S T 1 0 0 2
IF(VELSQ .P .F.0.) ANG F ATA N2( ST 1,AXE) *ANGE A N r - ; ’ 3 ~u
A LEL~~A LF C R 1 .A N 0 E  A 1.~ 01. - )
CALL CLC O (ALfL.CLEL F,COELE,X ~4AC ,EXIT.2 ) 

A1,~~LO’..
IF tF X I T . Nc .O. ) 00 10 150 4 N ~~~ 0 J . ~
OE~~QELE °VF L SO I1 . E TA O )
CALL VW2 D ( CUELE, CLELE,ANGE,C1,C2.1J AN~ c 0j-. -
XFELE C)’OF A \ A L O k e ~
2FELE :C2QOF A N 1 c_ O 4 ~
CALL A P R O  ( X A E L E . Y A F L E . Z A E L E , X F E L E , O .  ,ZFELE ,LELE ,MEL€, NE LE ) AN A L-) l ..’

I4ELE M t i f .Y F L C L N ) *QE*YAEPO (10.2)
C FIN E O U A T T I I N S

60 X F(O FIN .LT.O C,)) TO 70 A N A L 0 1 — ~
ST1;ARU~~Z4FI s—AY O °X A FIN . VYR0FNS,C .YGUSTF AN A L O t  -~I
X X F N V A R . A P U / A F T N — A Y D Y A F I N — 1 4 u)USIF . t N A L O 1 S C
QF~~OF15 ° (xIiFN~~X*FN•ST1’ST1)
A N G F °0 .  A N A L O ~~~ =
IF(QF.NET.0.) A50F 41452)511,i*F1d ) AN A LOIN -
ALF IN=A NC,F .ALu ,FpD A N A L C . —~
CALL CLCD (A LFIN,CLFIN ,C 0FIN ,XMA C .EXIl ,3)
IF (FX IT.NF .O. I GO TO 150 A N A L O I - --
CALL VR~ O (—C OFIN ,C L FIN.AN G F. C 1 ,C2 . 1) A N A L I I-
X F F I N C I ° ( W  A N A L O 1 — ~
Y FFIN C? .Or A N A L O 1 -  I
CALL ~~~~ (X A F I S I . Y A F IN ,? A F I N , A F F I N ,Y F F I N , 0 .  ,L FIN . M F IN .N F I N )  t N ~~LO 1.5
NFIN NF IN .YFN (15) °QFUYA E PO (10,3 )

C FU SE LA UE E Q U A T I O N S  A N A L O L — - --

A - 9
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70 XkF ~~V X r l — M c u , S 1  ANAL O16S
A N A L O  186

AN G I O .  S AN AL O1N7
OVXZP ) -J ° )i .l- *X F .STI°511) AP, A LO I-,..
IF (Ov *Z -J.~~c .O. I A N G I = A T A P - s 2 ( S T 1 , X X F )  A N A L O 1 6 J
AP zAPIGI A P 4 A L 0 1 7 0

Sl~~S IN( ~~’ .l— ’vF S ) 1 ) )  A R A L O I T I
F S L I F T ~~~v x ? N s ( i FS(1(,) SIG5(1. ,S1 ) ’AbS (S1)*•XFS (17I ) A N A L 0 i 7 ~?
S T 2 = Y G U S T — v Y N  A i - 4 A L O  173
0V X Y t i G °) xxF ’AiF.S T 2~~Sl2) A N A L O 1 7 .
ANG2= O . A N A L O 1 7 S
IF )QV XVai .’~F.O .) A NG 2 A IAN2 (517,XAF) A N A L O 1 7 8
S1~~S I N I 4 S 1 ? )  

- 
A N A L O 1 7 7

‘rFFS=U ~~x YM .(x F 5 g2j).5~~~N (j ..SjJ*A 8S(S1 ).*xF5(22)) A N A L O 1 T r
A5G 3z0. A N A L O 1 7 9
Q V ZY Z QO CirxF•*2. ST2* o2 .S1l 0 2) AN A L O 1 8 0
IF (0VXYZ.NF .0.) ANG3=A IANE( SORT(STj .°2.S12 .02) .XXF) A N A L O 1 R 1
Sl~~COS)4 N ’3 ) A N A L O 1 8~
DFZO VA Y Z . (* F c Il8) O SIGNC1. ,Sl ) *A aS(S1)**X FS (20 )) A N A L O 1 k - J
ZFFUS — FSLI FI ANA LO IS’
YFF(JS YFF 5 A N A L 0 1 ~15
XFFUS~~— DF 

- 
A P 4 A L 0 1 8 6

CALL *PRO ( X A F U S ,Y A F U S ,Z A F U S ,X F F US , Y F F U S , Z F F U S , L F U S , M F F U S . N F F U S )  A NA L O 1 - ~
IF ( A N S ( A N C ,1 —Y F S ( 1 I ) . 0 1 . Y F S (2 ) )  0010 90
S1 Sj M (3 .~~41 5l ( AN G 1_ Y F S ( 1 ) ) / ( YF S ( 2 ) Y F S (1))) A N A L O 1 ~~-v
lF t ( )A N D 1 — V F S ) 1 ) — O 5 ) . GT .O .) .OR. (( ANG I YFS (1).O5).LT.O .)) (‘010 $0 ANA LIII l
S1~~S I M . 3 . l 4 1 5 9 * D 5 / ( v F S C 2 — Y F S 1 ) )  A N A L O 1 R L

A NA L O 1 Rc
A N A L O  193

C-ITO 100 ANA L OIR-.
- 

- 
80 uS=0)V X?R . xF S 24) .sIbN 1.. S IM( A 5G1—Y FS (1)))*ABS (S 1)~~.xFS(25)) A N A L O 1 J ,

•MFFUS A N A 01~~
6070 100 A NA L O1 Q

90 S l = S I N ( 3 . I A I S N ’ I A B S A N G 1 — Y F S C 1 ) ) Y F S C 2 ) . Y F S ( 1 )  ) / ( 3 . 14 1 5 9 .Y F S ) 1  A N A L O I R N

L 1 — YFS ) 2 )) ) A N A L 0 t 4 -~
Mru sruvJazi-o(xFs(2b) .stu;N(1.,stN (ANO1—yFscl))) .Aes(s1) ..xFs(27)) A NA LO 2 IO

•MFF US A N A L O 2 O 1
100 !F(A ~~S (AN0? ). 0T.YFS( 3 )) 0010 120 A N A L O 2 D r

S1=SI’~(3.I4IS~~°APJ G2/vFS) 3 )) ANAL O ?c3
IF UA N C, 2~~n5 .t,T .0. .UP. ((ANG2 .O5) .L T.0 .I) GOTO 110 A N A L O 2 C I.
S1 :S IN( 3 .l ii IS -l °OSfYFc( 3 )) A NA LO ?OS
NFj~~QvX- v - .1Fc c )•(A~as (SI(•.xrS (30)) A N A L O 2 ~~E,
NF(J S=i? .•NFI °145 02 D5)/ (2. °05)—P 4P -l.NFF US A N A L O ? 0 7
(.010 130 A N A L C ~~OM

1 10  NF)J5 O V x Y p o ( X F S ( 2 9 ) . S I O N ( I . , S 1 ) ° A $ 5 ( 5 1 J * ~~* F S ( 3 O ) ) . i - 1 F F U S ANALO20~I
(.010 130 5N4L0210

120 SI SIN(3. tA lSR ° (A11S(AN r ’2 )— YF S (3 ) l/ 3 .1~~1S9—vF S 3~~~ A N A L O 2 1 I
NF(JS~~’4v* YI .(xFS (3L).SIGN (1.,SI5 (ANG2))•ABS (51)••XFS (32)).NFFUç A NALO iI.I

- 
- 130 CON T INJ ~ A NA L O ’ J

7 -  C JE T THR UST E Q UA l IONS £MAL O?1.
IF COL JFT .FO .0. GO TO 140
OC0L ~~C O L J s T • t C 0 L S T K _ C OL K S )
COL K S t C r L L T I (  * NA O f l l
T A X R = I A X N .P C O I..

¼. IF ( NJ ET . E .I, ) 00 10 140 A N A L O ? j 4

A — j O
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T A  I~~~. ‘ A  ~L •OCOL ANA LO? 20

~.0 C0 ’ I -  -~ ANA LO??1
A N  A L C I

- L  ~~~~~~~ I A ’  J . u J . . b ., 4  J f T ,A I— ’~J t - T , A s dJET. ’v 1 , l V 2 • T 43 .1)
A ,~~~~~ , A v - , . T S I , T ’ ~ - , T A 3 , N( , M, P G , ) , Y U N I  A N A L L ~~?..

AN .u 1 ~ eC ’ - . - -  - - - I ’ O .  A S A L J 2 ?
A L). ~~~~ A , ~~..0 . , 1. , — A ~~-’ J . - T , A P 4 J E T . A N M J ) - T . T V l , T V 2 , T V 3 , 1 )

C A L L  “ ~~~~ u A N ... c . A , J , T V 1 . ’~~ ,T ), b-c) . P O l . O , L . I A LO ? ’
CALL ‘ ‘I ~~~~~~~~~~~~~~~~~~~~~~~~~~~ T ,A JE T , X F N J L l . y F R _ E T . Z r J c - T . 1
CALL •~~~ l X t ~ T.Y ~i A t  T , l A J E T , a J E T , Y F M j E T . L F N J E T , L ET ,~~i- J E T .  A \ A L J 5-

I N i f  I )  4 N A L D ? J
CA L L  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C A L L  A — -  I A R t T , Y A L J L T , Z A J E T ,~~FLJE T , Y F L J E T ,ZFL J E 1 ,L L~~1T, M L J E T ,  ~~~~~~~~~~~

1 N . -~ T )  A N A L ) ) 2 3J
CALL L I F J rT  A N A L O ? 3 -
CALL - t A C T  ANA L 0?~~
CALL  J E T I N T  A N A L O ? 3 ~

4N4 L C 2 3 7
PGv Qfl~~~ ’b.r — P , s - u - P & L  A N A L U ? ~~v
VGYPO=Y (-ya r’— Y- ,9— YGL

C FORCE L- UA TION S ANAL C ? .O
*F= AF ~ l . x F Lw u .xFELF.XFFtiS .XF PJET .*F L JE T .I(FGU N .XFFIN• *FW.XFPJ ,*FL JANA L -1~~~~

1 • * A D ~ A N A L O ’ .2
YF g YFFUS .YFRJET .YFLJET .YFGUN .YFFIN .YFW.YFPJ.YFLJ0NAL0 .~-. 31 •YADO
ZF3ZFi4WG.?FLWG .?FELE .ZFFU5 .ZFPJET .ZFLJET .ZFGUN 4ZFW .2FRJ.ZFLJANA O?~~5

1 •ZA CI D ANA L-

• C MOMENT £OI)A 1tO 1 S ANA ~~O ?-7
OLSLPWIi.LLUG.LELE*LFIIS .LRJE T .LLJET.LGUN .LF1N,RMRJ.~~4LJ A N A L O — - ~

1 • P ( , y o r t . p M A f l O  A NALO ~ -
QM~~M PgG•M Lw (i .MELF~~M F115 .~~PJET~~ 5LJE I ,MGUN. M FIN. PM R J.PPSL J A NA L O ? ’ )

1 •PGYPO .PU MOO A PI A L O ? - ’
QN=NR wG.NLw (,..~ELE •NF))S .NPJET .NLJET.NGUN+NFtN .YMRJ .YMLJ1 •Y G Y Q O . Y M A r ) Q A N A LC2’3
GFWO (* F w _ X F ) RW A N A L O 2 S 4
GL A 1 ( Y P - q _ Y F ) °~~w
GVE PT: (Z FW— Z F ) .RW

150 ~E 1UPN A N A L O ? 5 7
END A N A L I ) ? - . ’

•.......O...t ~ .• •*  — **o .  . o. ......Q ....•A.........e*. .... .... ...090....o... . ...o.

SU$POUTINF C L O D  (AL P,CL ,CO,X UA C .EAIT ,N) CLC000”1
COMMON /S TA PA N / C3,C4.RW,CL P,CLR.0CU.U~~L.~~~~ .C~~BO. C . F TA O . N J ~~T .  C L C 3 - ) rT ~~

— 1 QFIN ,CLP-CL ,YFS(1W).(N ,)CL.C’RCL .C.~~~O .C50CL,LOL c5, c~~c : J r ) C 3
I D3ELF.FNs.c ,L.)’c..R p I s T , y _ o ( : .1 . 3 ) .~~~~~~E T , ~~Nn~~cr, cL c~~o b ) _

3 A Y B J f T . C N P C D 1 , C \ C u , 1 J L~~E T , r x = (, L L . O l l C , r L , E T A 0 M x ,  C L C D C 0 0 5
PW0W ~~1 ,PC~~tNC’.S~~ING H ,A N u i I . A N U L . t l ~~_ AP CL~~~I00t) b

COMMON /ST*NPO / OUM 2).LI’,,. CLC 00007
COMMON /ST P IA ’~/ TEMi - 324 ),YWO(21 ) CLCrCC II v
OIM FN SV I N -.)AU) 3 ) CLC 0OO0~
LOGIC A L STALL CLC 000IO
DAT A D1 P,PI,IwOPI/ S7.29578.3.14LS93,6.2~~3L85/ CLC000 1

¼
A — j j

~ 

-
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-

O A TA ‘-SALFPI/l .570796/ CLCDOO)2
DATA HEA O/ CLC0001J

1 . ‘lM W ING .ION ELEVATOR .108 FIN / CLC I) C- 014

S TAL L= .F A L c I . CLC0 001 ’l

ALF~~ALR CLC 0001P
10 SG I. CLC O3OI7

IF ( A L F .LT .0.) SG -— ~~. CLC0001R
AMG SG °AL F C L C 0 0 0 1 i
IF ( 2 0 . LE . A M G  GO TO 20 CLC 0 00 2O
I F (PI.UE .AMG ) NO 10 30 CLC000?1
AuG=AM c,~~Two p I CLC00022
A L F= AM G °SG ) CLC 00023
60 TO 10 C L C 0 0 0 ? .

20 W R I I F  ( 6 . 1 3 0 )  N C L C D 002~
E X I T = I .  C L C 0 0 0 ? ’
RET URN CLC000?7

30 CONTI N UE CLC 000.”-
40 5MAC~~1./SOpT (A,1c (1. —x M AC°°2)) CLCDO02~

A L1= 0 . CLCO” C-4 0
CLAZ’V AEQO(22,S( CLC OO-T11
XP( S Y A E - O ( ?3 . N )  CLCD0T3~
COZZY AEPO ( )~~ ,NJ CLC DO 1 3
COl Y A € Q ru(1 3 , i-J) CLCO O-D ).
CO? Y A E P O ( 1 A . N )  C L CD O 0 3~
A LO AL P O T PR CL CDO ’)36
lF ((MAL F PI;.GE .AM&) GO ‘0 50 CLC000J7
A M 4 : P I — A M C ,  CLCDOO3~
S O r _ S I , CLC0003J
AMI,.’VAERO(# ,,N) CLC00 0.0
TAu ~~:T A N b r.~x ) C L C D O O A 1

CLCC- OO.~
-

- 
C LZ . I AE i - O ( 1 , N,  CLCOCC .3
60 10 ~ O CLCDCO4 ..

SO CLZ Y AEPU (1 .N ) CLC000=5
A M .~~Y 4 E = f l ( ? . N b  CLCDOO-. b~
T * M X r T A N C A M X I S C N A R = Y A E P O ( 2 4 , N )  C L C 0 0 0 4 7

60 D Cx= u j . CLCOO D44
I F ~~~.E ~~. 1 j  O C x y w G ( ? O ) * r - F L A P ° S G  C L C D G O ~~-’
t F N .E-~ .t ))C0~~YW G(1R)°1IFLAP’SG CLC0005J
IF AMG .GT .AM I) 0010 7 CLCD0O ~~i
TA 5 1 A 5 ( A M G )  CLC000S2
DCN A~~~~° (COS (I A/IAMX*PI/2.))°.2.4 CLC000S3
CNA ~~C NA R .))CNA CLC000S4
6010 RU CLC D0-b ’-~

70 1A ~~l A N ( A M n )  CLC 000SP
XIaT *M */TA CLC00057
O~~— 1 . 5 5 • S r i- u u t . — .6 x 1 — .A * x lA ’ 2 l ° P I  C L C D O b N 1
CNA CNAR . (I.lb CNAR).(1. — X1) .D*CLA/2.3 CLC000S’

80 SA=crN(A M Ib, CLC000PS O
C A .CO S (A M O CLC DO I— 1
S ? A = S I N I ? ..A M I ,) C L C 0 0 0 s ’ ?
CL.CL A°S~~A *CA/ e~..CNA 0SA ° 2.CA CLCDO’’- 3
IF(N.NF~.l GOTO ‘sO CLC000’-.
IICL=O. C L C 0 0 0 - ’’
IF AMG .LE .AMX DCL :DCO .(DCX—DCO) AMG /AMX CLC000P.N
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I P (A M X. LT .L.r~.AND. AUt.. LE. )AMX. .U8 73 I )

1 DCL U CX (1. — A M C,— A M X )/.08 73 (
C L 3 C L . O C L  C L C O O 0 ~~-1

90 C 0 N T 1~~~I~ C L C u 0 0 7 - )
CL CL°S” CLCOC O ’~
I F ( A M G . C, T .A M X )  STA LL .TPUE. CLC0OO~~-~
CDl=CU/°S.-’AC CLC0007J
I F (AMX .LT .AMC,) GOb 100 CLCD0O~~.
C6~~A I , CL2 CLCD OO 1 O
C7zCU1 • Ce- .
CD~~CCb l . A M G • C 7  C L C ) U C 7 7

DCO CN’C 7 CLCD 0C~~-b
00 TO 110 CLCOO0~~

100 CONTI IF CLC 000A U
COX=COL .A.. xe(CO1. AMX*C02) CLC000rI
CS~~A M & _ u A L F P t  C L C O )~~~ -~
C6~ C5°(C i)uc—L. 2( /CAMX—H A LF P I (*o 2 C L C D ) O O ~
CO CS•Ce’•l•? CL CL CD- ..
D C D = C G . C b  CL C DO C -, 5

110 CON T1 ’~I’ E

E= .S~~7 .YAFRfl)i .4.N)0(•1M 94— .0142,1*YAERO(18. N) 1 CLCOO T~.’
AL I (CL/ P I*V A E R O U S , N)U E ) )  -

- C L C O C - r ~
IF ST ALL .AND .LINK.N F .’i- ( W R ITE (b.1 20) HEAO (N) ,ALD,CL,CD CLC fl ) -~--
C3~ CD CLC OC G~~-J
IF N . E J .  1 ,A N O . A M i . G c . A MG ) C3 C t ) . Y d 0 ( 1 1 ( ° D F L A P  C L C D C C - ~~
IF Pi.Eu).1 .AND.A MX .LT .AMG.ANO .AMG .LE ,(AMX ..0u73)) CLCD(J T~~21 C3 CD .vwO(11P -SOFLA P (1. _ (AMG _AMX)/ .0873) CLCCL- ’c3
C4:CL CLCOT- CR A
P.SGG —1 CLC CO- = --

• CALL V Iv ilC cC3.C4,ALT,CD.CL,NSGGJ
FIE T IIPN C L C C O - i o l

120 FO R M A T  I 1 u 0 , A 1 0 . .STALLEO AT *,F7.3,° OE O~ EES CL = °,F6.3.’ CD
1 F 6 . 3 )  CLC~~0 O — -.

130 FORMAT (°O EXCESSIVE ANGLE OF ATTACK FOR N •,12) CLCDOI’-)
END C L C O O 1 ) -

• ... . . . . . . . .e. . . . . . . . . .*o. . . t .e**000000.000a.*0000.. .* . . .Oe000.* .e*,00 .•e* *  t o . . e

SUBROUTINE COM SOL (COEF,REPRT1.?PHT1.REPPT2.ZPRT2) COuc_ O 0 _
C SOLUTION OF SIMULTANEOUS EQUATIONS C-,~~ 00’r- • 
C W ITH COMPLEX COEF FICIENTS CC~~~0 C -
C N OPOER OF M A T R I X  C -M- -C 1..

DIME NSION COEF (2,3).A(2. S)
COM PLEX A .TEMP .DET.COEF C S ~~1
N~ 2NP L 3 CC~”-~ T o
DO IOJ  j.NP1 CO~~SOOf) 10 1 — I, N C0~~S C )

— rr ,EF ( I .J )  ç ç M -  - - 1 1
10 COsT IN UF. CO’- C

GET • (1.0 .0.0) C C M c - b I
C COLUM NAR REA RRA NGE MENT OF M A T R I X  C O M S O O I .

8M 1 N — 1  C O M -

4—13
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-
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00 60 1 1.NM 1 C0~~S -  Ii—
JJII•t C O M S O O I 7
IM A X = I

C 000ER OF M A T R IX  C O M C O ) 1 - ,
AM A XI )-FA L (AC JJ .I)(• S2 • AIMA (, (A (JJ .I ))~~Q? CO SbT )0
DO 30J JJ.N COM SOC?.
A IEST 1 • PVAL(A( J ,fl) °°2 • A I ’~A G (A ( J . I ) )° °~ CO’450022
AIEST2 • P F A L u ( I~~ A , . I ) ) a ° 2  • AI MA G(A (IMAX ,I ))”2 COU5002J
iF T~~S T 1 — A r f S I ? )  30 ,30.20  COM SOO 2-.

20 IFI A T E S T I . L F .AM A X T J (-0 10 0 COMSOT2S
A M A XI A IFSI1 COUSOT?’-
I M A X  J COMS OO?7

30 CONTISuE COMS002~
IF~~~M A X _ I  60.60,40 C OM SO O 2 J

40 DE T-- -JLT COM SOO 3O
DO 5O’(~~1.’- P 1 C O M S O O 3 1
TE.4P=A I,K) C0MS OO32
A (I ,s )~~A q M A X .I~ ) C 0MS 0~~~ 3
A ( T M A A , = ) . 1 E M P  CO M S0 00 .

SO CONT!.UF COMS OO35
60 C O N T I - u E  C O M S O O 3 9

C AUGMENT INPUT MATRIX WITH THE IDEN TIT Y M A T R I X  C OM S OO3T
NP2 4 COM SOO38

5- 
N2P1 S COM SO O 3 S
DO 80 I•1.N COMS OO4O
DO 70 J •NP2.52P1 COM SOOA1
A ( I .J )  (‘.0 - COMS0O ~.2

70 CON T I’-J ~ COMSO)- .3
80 CO NT INUE COM S0OA4

00 90 1 • I,N COMSOO ..5
.J I • NP1 COMSOO46
A (t .J )  • 1.0 COMSO)47

90 C O N T I S u ~ C0MS0T~~o
C SOL UTI IN C OM S c- 0~~

DO ISO I 1 .N COM SCO SO
I~~1 • 1 = 1  C O H S O - S 1
ITEST • M F A L I A ( I . 1 ) t . ° 2  , A IM A G (A (t ,I ) ) ’ 0 2
IF(T T€ ST .L~~.0.U 0OG0 I 00 10 170 COMSOOS)

10) (-0 II)) J • IPL , 12 PI  CORSOOS-.
A ( j . J )  =~~~(I. J(/a (I,I) C OM S O O S S

110 C-)NT 1 -  C O M S J O c ~
DO 1 .~ • 1.s COM SO -T-1
1 1 1 . 5 — ! )  1?O. 1. .u .120 COM SOTNo

120 00 j30 ~ IPI,sePl COMS OO 5X
A (~~,J) — A ( K , I ) ~~A ( I ,J )  C O M S 0 T ~~O

130 C D % T I . - I f  COMSOO 8i
140 c~- -.T :S -~ COMSOO.,2
150 Cbs 1)  -~~ COMSO O S’

C ~ F T ~~’~~~~N A N T  I vA L U A T T O N  COMSC)094
01) I~~ I j.N COR SOOe5

= r T  • A ( 1 . I 1  COM S0O~~
.5 ~e 0  C j ~~II , 1 I f  C O M S O O . , 7

~~~~~~~~~~~~ • u 1 A L (~~(1.3)) C O P - 4 S 0 0 6 8
- 5 - - - lP I ~T 1  • A l . 5  0(4 () ,3 )) C OM S O C 6 v

PEPWT2 PE AL (A (2,3)) C0U50070
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ZPPT? A TMA G(4)2,3 )) Co~~s T j f l
C C C I

C SI~~C~~LA P  ~ A T 1 I X  C O .  T O T )
170 RP I .T 1oC .I ,I .4I~~,I(
I~~~~ 

FflI )~ -~~T ( / ( . .  A). 12 .1. .,1 2,.1’I • .~~FjO .8 1 C C~~ S ) ’ u ’
190 P - O ’ - A T ) 7 E I ? .A (

ENO — CO~~5 0 0 7 o

• ..• . .• .• .• • •0 0 0 0 .• . 9 0 0 . .• • • •.•0 0 0 0• •.•• • . •* • • e • .t *• . .• • ..• • . • ..• *.. .. . . . .•o .  •.•

S-Jv000TI NF CONTOL (NTRIM >
CO~4M0 N /Cr’..T P/ A P I S Pu~~I .A ~I A T E ( 3 ) , ) E L TA I 4 I ,T ’- .)(d).RPCT (3),X5YS)2~~) C O T - ~~~COMMO N /u JcTS/ ‘~.j.XST~~(3) C C - C T 1 3
COMMO N /P’ANAL / ATEM( ?(,PED.MTFM( .3),CYCR l,CYC~~?
COM MO N  / S T P IM A /  C T E R ( 1 7 0 ) . A L G E 1 ,— L O L ~~.DTE M (2 5 ) , CY P . d I C . ) U O i N O .  C C T 0 - ~~~,

1 F TFM)2 ( ,ALC,E3 CL-~~’ 
- 00 ’ -

COMM ON / P f ) ~~A N /  FTE M(3).TIME CONT0007
COMMON /MAN AW O/ GTEM( 3I ,DT ,HTE .41,N .CYSTKI CO~~~O0 - I -u

C C C I N T T O ’ -’
C X S Y S ( 1 ~~) EQ 0 CONVENTIONAL MACH. CON1~~OL US ED C C N O O I O
C

X L IM (X i.X ? .131 • A M A x 1 ) X 1 , A M I N 1 ) X ~~.~~3)) CO ’ 10012
XST~ F (A.vl.x2.X3 ( ZN1 A )~S4x),AJ X I ,A M 4 v 1 H A 8 S f l — x 3>  ,0.)•12) CC- - °C~ 3

1 SI GNu:1. .X)
IF (XSbS )1’,u. E O .O.) r,OTO 10
IF (NTRIM .EG. 2) Go 10 30 cc’- .—o -
IF CN T RI M .E Q. 1) 61) TO �0

1 0 XA •0 .
C NTPIM= 0 — —  X 1 u T T 1A L I Z A T I O N  HERE C C . T 3 O .

XO •O. CO N TOO?I)
NTRI M I  CONIC’?.

20 DXZ AL-,E3 .57.3 CONIc-)??
C NTRI M=l T01- . CONTROL LA 4S APE I NSERTED HERE C 0sTC -C2~

X A = X S T ~~F ( A ST~~(i ) , A L G F 1 , A L G E~~,OXi ).X 0 C O N T O T - -.
l F ( X S Y S ) 1 ’ J .F - ~ .O .( 0010 40 CON TOI’-?S

30 C O N T I N J E  CC - T 0 ’ - t ~C NT R I M = ~ — —  T IM E - ‘ISTO PY CONTROL LAWS ARE INSERTED HERE CC-S TO O ??
40 DEL1A (1( = X A  C C N T ~~~ ?-
SO DELTA)?) CYP~~IC°CvCP2 C0NTO~~2J

DEL TA))) • PUOIND’PE ) C0\T0O3O
OELTA (4( = 0. CC- - 10031
D E L T A ( 1 ) D E L TA ) 1 ) / S 7 . 3 C O T ~~- T T e
RE TURN CON1~~D33

bO FOPMCT t1.0.5X.2E15 .51 CONT OT .
END C CINT - ) 0 3 U

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • 00

SUH000TI NFC CO’-S V ( j M u 1 )  C O s . i o- 3 1

COMMON /STRIA FI / T1(1H4),XEL)14) ,XEv (7 ).XFC (?8) .X FN(7) ,x Fc (35) , CON-,10 ~~?
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1 X GN(7 ) ,XIT 121) .A *-~~2 1 I .Y ~~- ’ 12 1 ) I T E L  (21) ,YFN (21) • C O N J O ° T 3
2 12 ? 7 • X C 0 N ( 6 3 ) . l ~J t T  1 1 4 1  • T 3 ( 5 2 1 . X R J T ( 1~~0 ) , Y P J T ( 7 )  • C D ’ - d 0 - ~ T—
3 XL JT 3P4 ) .YLJT )7 ) C O N y - lOIS
COM ’CN /S TP IMA/ T 4 ) 1 - ) 0 > . T S T A H ( 1 4 (  CONV0~~0#
COMM ON /CC TIJ I T5)IS).XSYS (2.,) CONV0O’u 7
COMM ON / ~~ 11/ 0 - ’ ) ) ” )  • 0. (21) • V ~ 

(~~ H • XE ( 1 4 )  • YE (2 H • XF 1 7 )  • VF ( 2 1 )  , CON v O  It T-

1 x J (14> • C 83 .YP ( 1 )  • XI- ( 1 4 0 >  .11 I 2 )-’ ) • *0)7) • x l )  2 1 )  • CON 011 —

2 YL )7).$L )R4).X S (29).IS)1M).C’~C~~Q,6)
D A T A  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . 7 3 7 5 0 , 2 . 1 0 . 7 R 3 ) 1 .  C0 ’. v O O I l

1 35.314~ b,.57101S..7375e2..Ub0~~39.3.2~3OR4/ C C N v O T I 2
DO 10 I 1.7 CONVOO1 3
XER (I I X1i (I) CONV OO 14
YR JT (I I •VQ II) CONVO )- ) 1S
YLJT (I) ~L I I) 

CONVOO 16
XFN(I )=vF (I) CO NvO O1T

10 XQN(I ) 0. CONVOO1’,
DO 20 1= 1 . 1 4 C O N V O O I A
T S T A N  ( I )  = T S  ( 1 )  C O N V O O 2 O

XE>. I I) XE I T >  C O N V O O 2 I
20 X > E 1 t 1 > PJ) I ) CONV0I?~

DO 30 1 1.?1 CONvOn23
X I T ( I ) .X I U  - CONVOO?.
X W G ( I ) X 4 ) j )  - CONVOO 25
Y w C , ( I ) ’ . . ( I )  C O N V O O 2 S
YE L (I) 7E ( T )  CONVOO2 7

30 YFNII( Y F L I )  CONVOO?6
DO 40 Iv ). ? ) )  - CONVO OP- .
X F C ( I ) ~~X T ) T )  C O NV O O 3 C

40 X S Y S ( I > % S (I ) C 0N V 0 0 3 1
(0 50 1=1.35 CONVOO32

50 XFS(IJ i.- c~~( CONVOO 3 J
01)60 I 1.’,3 CON V O O T -

60 XCON(T)vXC(I ) C ONVO C 3o
00 70 I=i. P’ CONVOO3’-

70 X L J T )I ) 9L )r ) CONVO037
DO 80 1= 1,14 0 CO NV OO 3 - ’

80 ~R JT (I(:iL(I) CONVOO3’
IF(IMET. #-F .O) RETU RN
No= yn) 1) CONVO’ 41

CONVO T.?
FS(1) 1 k )j>•F1 C0Nv0043

X F 5 1 3 5 ) : X k ) 3 5 ) . F 1 C O N V 0 0 ~~—
DO 90 1 = 1 . 3  CO NV OO 4 S

~. 90 XER( t )~~ i D ( f lO F 1  CONV 0C-.~A
‘IR J T ) 3 ) 1 P ( 3 ) / F 1  C O N V O O 4 T
V R J I  > 4 >  rvu -) 4 )/F1 CON V OOAV
(0 100 1.2.7 C O N V O O 4 - A

C - XCON (1 .N4) XC)I .54) F9 CONVOO 5O
10 0 XFS(I (•*R(fl*F2 CONVO OSI

XFS)33) XN)33)°F2 CONVO-IN?
CON V 0O 53

DO 1 ) 0  I~~?, 4 CO NV O I T S 4
• 

~ w r , ( I I r v (T ) eFd C 0 N V O 0 -~ -

-
- XEL(I ) A E ) I )~~F? CONVO ONO

X F N ( I ) x F ( I ) . F 2  C O N V O O S 7
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X J E T  ) L . 5 ? > r ) J ( t * 2 > * F 2  C O N V 0 O ’ -~s
j1 0 XF C II•2Hv ,T ) I . 2 ~~~*F- ~ CON v Ou~S-,

XCON )~~> v()1~~~r 2 CO N V011 N-~
0) 121) 1= 1 . 2  C O # - . V O O ’ , 1
XC ON )I.€1).X C)I ?(”F? C0Nv0~~~
X C 0NuI .5 ) X 0u N 5)/E~ C0’.vOOs 3
XC ON)I .7 )=X C )I .7 ( F) CONVO-T )-- —
XCO~~(I • 1 0 I v X C )I 1U)/F2 CONV 0-T~i~

c I = .- -. I XC (I = 2 4 )  •F2 CC-~.v0~~~o
X C O N )1 .2 ) I = X C ) I . 2b > /F 2  CONV O ON?
XC1 )N(I . ) %C )I• ,?H)~~~2 - C C N v O ) S —
XIT)1 1 1 J  =‘IlI > t ) F? C O - . V 0 o - - -
X FS)2~~I.14) vX — l > 2 Q I .1 4 > * F 4  C O N V O T 7 1

~F5)1U 1 . 1 1 ) i X - 4 > 1 0 * T . 1 1 ) F4 COs v COTI
X FS(? I*??) X-~)2*I.22)’F5 CC’.vOOlP
XCON )-i 1— 1 ) X C > 3 *I—1) °F6 CCP,v007 3
XER)1 .3) XP)I .3)*F7

j20 A F C )I .2 ) X 1 ) I 2)*F9 C O N v T C T —
X C O N ) 3 1 ) x C (3 1 )  /F2 CO N v O T ’~
X C ON (3d) rxC( 3 2 ) *F2 C 0 N V 0 0 7 7
DO 130 1 3 . S ,4 1•2  C O N I O C ’ - -

130 X C O N )I I = x c )I F2 CO NVOO’—
DO t~~0 1= 8,11 CONV 0T-~3

1AO JF S (I ) X H I T ) F3 C O N V O O - )
X J ET ( 1 0 )  =x J ( j 0)  0F3 C O N V O O P ?
X W G  (I) X i )  1) .F4 CONv0O -~3
YW G (4) Yw (4 •F4 CONA 30
X E L ( 1 I X F ( I ) * F 4  - C0 N v 01 .~
YEL (4) 7E(4)*F’. CO Nv 0O-~~
X FN(1) XF (1)*F4
YFN(4) YF)4)*F4 CON vOO ’
X F S ( 2 9 ) X P ) 2 ’ X > F5 C O N A 1 1 0 - i -.
XC0N(00I~~V C ) 1 U )  F6 CO N / 3 0 ;~
X I T ( 1 4 ) r X I  )14) F7 C O N V O T 9 1
YWG)j0) V~~ l 1 0 ) F9 CON yOOQ ?
Y E L ( 1 0 ) YF(1)fl* F 9 C0N~~~0;3
YFN(10 ) ’V~ (10> F >  CONvO’-3- -
JFC (14) XT )14 )’F9

• - 
~FC(27) XT (~~7) F9 C0Nv0048
XI T )4 ) X I) ’ (~~~~ CON V O O - 7
DO 16 0 N = ) , NR C O N v 0 r -~ ’
XPJI I ( 4  )~~~ — 1 ) •10) X P  (14 IN—i)  * 101 •F 1 C0NO IC
XP JT )14* (N— 1) .11) XP)14’(N—I).ll )°Fl C - N - .3iI’ )

.5. DO ISO I 1.3 CO s\O1TI
XRJ1 (14~~(N_ i) .t) XP)14 )Iy_ 1),1 )*F2 CONVO1IT2

150 XP J T ))4~~(N— )) .b.j> rXP )14 ° ( N— 1).b .I)*F2 CO N V O I C I 3
160 CONTI NUE CONVO I-

00 180 N 1.N L C O N V O A T _ -
‘ - X L J T ) 1 4 ( N— 1 )  R) X ( ( 1 4 • ( N — l ) .  tI)0F3 C- C -’.• O l _ lo

XI_ J T ( 1 4 .) N_ 1 ) .1 2 ) X L ( I 4 * ( N _ I ) .1 d ) / F 1  C O N V O O r > ?

XL JT(I 4~~~)-u — 1 )  •13) X L)1 4~~)N—1).1 3)/F8 C 0NA01fl~
(10 170 1 = 1 ,3  C O N y O 1 O ~

170 XL JI )1M*)~u _ 1) •I) *L)14 1N— 1 ) .t) F2 CC N v 0 1  D
)80 CONTINUE C-)NVC(H

RE T U R N  C O N V O 1 1 c

A —I?

‘ .4 
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E ND  C O N V O I I J

•0• •..n.o•.. ... •... ......*.ee.. . ..* . f l***e. .*et . ..  • • • • •• •  • •.

SUR P O I J T 1 ) - F C O N V I  ) . x . I)  C N V 1 O u J O 1
COMMON /‘)-T1/ T 1 u ~~~3 ),Y I2Q ,6> CNV I000>
DIM E 95 1 N X ) u - Q~~S( CN V I O O T
DATA FL. )- ?.F3,F4.F S.F8,F7.F’,.F~~/.224R0N,.343701,.737S62,10. 783q1, CNVIO- T I

1 35.31 486. .5 71015 ,.T3T5b2 ,.U50539,3.2.)0d4/ CNV100’).
(0 1 I L = L . =, CNVIOO7I .

1 X 3 I . I 1> V ( t , i 1 )  CNViOO r> ,
IF)J .GI .?l >  r T t j 2N CNVI 000S
GO TO 110. I0 •10,10,10. 10,10,10,20•20,2U,20,8Q .40,80,o0,5O,60,60, CNV1O -J T~

1 7 0 )  • J  C N V I O I 1 1
1 0 X)I.? ) Y )1 .2 ) F2 CN V JO _ I ,’,

v y >  1,5) *Fe CN’,1i OOo- ,1
CNV 1001 )

20 DO 30 F y i. .. CNV1001i
3 O x ) t . w > = V ( I . ,

~~*F9 CNV 1001~
40X ( I . ) I * , u T . 3 ) * F 1  CNV 1O I~13

X c I , 5)=Y )1 •5)*F1 CNV1001- .
RETURN CNV1 00I5

SO X(~ .2> V( ~~,2>~~ 2 CNV 100Io
RE TUR N C N V 1 0 0 I 7

60 , ) t , ? ) : ! , 2 ) * F 2 .  C N V 1 0 0 i ~~
X~~~,3i Y T,3)~~~2 CNV IOON
RE?U’~ 1 CN v 1Oru ?5

70 X (I ,3 )rY(T. 3 ) *F? CNv100,i
80 RE TU RN CNV 100.’�’

END CNVI002~’

S U P R O U T IN E  CO N1 ) X CON, CO LJ E T ) C ON I 0 0 0 L
COMMON / 5 T~~ I M A / A Y , V W . A C ’ * .  IX Z ,X A L I , Y Y D ,Z Z D .A L G F . A P F P . A Y FP .C C , WL .  C O N i - 3 0 ’ c

1 COLL)6),CY CF(3 ).CYCL (3> ,OIST .)-C I T I2 O>, PEDA)3 > . C0’~1lO O3
2 TIME, TMAX,XC ITO .CU,6;, AL GE7,*L1.E1 ,ALC ,E2.CGSTA, C 0 N 1 O 0 r u ~
3 CPw1 C ,DIXIZ ,DIy1X,DI ZIY.FTKTS..~~E A D .PIi30, CON100m
4 TSTAR (14 ),ZMAX 2 ,2MAX 3 .ASECOL,CYPW IC .PUDIND , CON100Th
S ZDELTI,ZPELT2 CON IO TIO T
COMMON /MAN AL/ Q •AP .PED,UWG .A LEL .IAXL .TAX P.XAAO, ZAW C, .4LCY P, CC’~ 1001o

1 ALFI )-J.ALLWG,AL IlwC,,C0ELE.C0FlN.COL *r,.CT~~= .CLELE . CO N 1O °o -
2 CLFTN,CLLI.G,CLR .CWING. CYCQ I,CICA 2. AN (,E.,,COL . C O N I O I ) 1 Q
3 XA ELE.X A FIN .*AFU S ,x*JET ,YAF IN .ZA EL E. ZA F 1N. ZAF uc . C O N 1 O 7 I I I
4 YA ELF •YA FUS .YALWI,,YA PWC,,YA LjET •YA 4JET .?AJET . CON 100 14

- C S ALE (R1.ALGFP0.MALFRI,YGUST,,ZFL.VG1 .lFN.~GI CON)001 3
C-I uENSI O N XCON( ,53) C0N 10OI~
DATA D i- .unI OT .~/ .17u.’,324E—OI.. 1745329C~~03/ CO N l O O l ’

C SA T OR V A > ’jAS FOR M A f N  Tb= .XOITLE CO N IO OI—
C O L L ( l ) — 1 C 7 ( 1) CO NTI O Q 1 ?

I,. IF)COLL )1) .FQ.Q .) C1)LL (l) 100. CON TIOOII ,
¼.
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P A N ,f C O L L ) 1 ) * ~~0 1 D T P  C O N I O O I .
COL JE T (fl ’-- (~~) C O L L ) i ) / I t O .  CON100 ? ’3

C SET 0 P VL L -.S ~ C w  LONG SIICpI C0N~~O 3 2 L

C Y C F ( 1 l A C I ~~>d ,) CON100’4
IF )CVC~~)1 .F( .~~.> CV C f I H = 1 0 0 . CON IOT ? .u
C Y C F ( 2 ) — .N~~~

_ ’n2r> I* Tu - C C , r . i O 0 ~~.
1F (C YCF ( ~~ ).

d(Tu. -J .) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ C0N~~O O?’~
CVCI) j)v A CrN) 2,)*PUIOTR CON 100?o
1 F ( C Y C F > 3 .~~..0.> CYCF(3) DTP C ONI O O2T
A L O E  1 FC ’~ (2’?) CO siO-111-

C SE T UP J A L -  E S  FOP L A T  STI C PI -  COslOC
C Y C L ( 1 I r , 0 0 ) - > 2 * >  C 0 ’ i O D .i
I F ( C V C L ( 1 ) . Eu ) .U .)  C Y r L (i ) 100 . CO N .0O I
CY CL )2)~~ X ( O tJ ) J 0 ) • O T P  C C . i C ’ 311
IF CvC LL2 .FI~.J .1 CV CL (?> - — .8726b46 C (Ni0 O, - .
CV C L (3) Xrr >2 ).~-0 IO T~X
I F ( C Y C L I - i I . F 3 . -~.> CY CL )3) OTR C O N 1 0 0 • —
C Y PW I C XC °’- (3 1 )  C O N I C 5  ‘~~

C S E T  U~ V A L I - F S  FOR PFr )A L C O N i O O ”
CONi C ?

IF (P(OA (L).EC.U . PFOA (1) LOO. - CON~~~~~ -
’- — O

PEGA 1 2) ~ (r.N ( 3 )  *DTp C~iN C-

IF PE OA ( ? .EO .0. PE r3A) ? ) * — .8726646 C0N~~-?0 .?
PA D A ( 3 ) : X O ON (3 4 ) O P O 1 D T R  C O N 1 O T . 1 1
IF( PEU A (3 1 .EQ.U •) PEf l A ( 3 > = Q T R  CON~~Oo~~.
P u J O IN U O 1 .  C 0 N 1 - - o _ --
R ET u RN
END CON 1IJ C - . 7

•.••e* 0 0 0 0 0 . 0 0 9 0 0 0 0 0 0 9 0 0 0. . 0 4 0 0 0 0* 0 0 0* * .* * .* 0 0 0 0* 0 0 0 0 0• * *0 * *0 0 0 0 0 0 0 0 0 . 0 0 0 0  * 0* 0 0*

SUNPOUTINE CPLOT (NPLOT ) CPL OOT ~
CO M M O N  /TOPLOT / A O U M (2 H ) . N P A P T ,N V A ,~A ,N V A R B . N V A ’C , N SCA L E , N V A ~(- ~, CP~~O L 1 1 C 2

NPRTNT, NT IME CLSL 000S
C O M M O N  /PL O TD /  )-IEAO )2 ,210 ) C P L O O ” ’- .
INTEGER i - r x f l  CP~~O-T- ~~°,
DI MENSION A)2ON)
DIMFNSI (’4 x(2 U0 ,Y1~~~0OI,V2) 2O0 ),Y3 )200) (P (0?1- ’7
DIME NSIC II LAMY (?),LA )0(2).LA1I1 LU4>,N PTS (2),LAR VA L )2),VLAHLC2) C~~L - 3 ’ r > - ,
D A T A  LA ’-IX /10’ -ITI’-4E, SECO,3 uINDS/ C 1 1 ~~~ -’--
READ iU . LA ~~TL CP L 0 3 0 I O

10 FORt-4AT~~ -A l O / 6A 1 O  CP L O C T H
F A C = N S C A L F / 1 0 0 .  - CPL00012
N P IS(2 )rO cu— > ’-- i~
NPT O C P - 1 1  1,.

-
- 1O PE A D I J I  TP .T,A CPL1’ (J I~

TF( T . u 3 T . 1 0 0 0 .>  GOTO 30 C* 11 i -r1~
NT I M E O I T I M F . i  CP 0 0 1 I 7

A I F (NTI ’u - .F0 .NPW INT I ‘>TIME=0
* 1F 1 N 7 1 ” ) - . N E . O )  GOT>) 20 CR> ’-

PoPT NPT .i CP LC ~~O?3
X(N PT ) T C FLC- 1 1 3 2 1

¼.
— A — 1 9
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NAD C 763I3—3O -

Yi( NPT )=A~~~VA RA )  CPL0002?
CPL00023

Y3(N P T )= Ac ~.VAR C ( CPL00024
IF (NPr.OE .?QOI GOTO 30 S 0070 20 CPL000?5

30 1F(NVAHA.FO.0 ) GOTO 70 CPLOO0?~
NPTS(1) 7P1 CPL000?!
(uO 40 1=1.? CPL0002N

40 L A N Y ( I ( v , - c A O ( L . N V A R A ,  CPL0002c

CA LL GRRM (NPLOT,LAHY.? ,LAB ~~,?.LABTL , 14,X,Y1 ,NPTS,LABVAL ,0, CPL0003O
1 VLA AL ,O,3,1,FAC) CPL0003I
IF NVARN. FO.0) (.010 70 - CPL00032
DO 50 1=1.? CPL00033

SO LA~~Y ( 1 I i- .FAD ( 1.NVAPR ) CPL00034
CALL GPPP (NRLO I,LAEIY,2.L A BX, 2,LABTL , 14.X,Y2,NPTS,L Ar ~VA L. 0 , CPL0 003 N

1 VLA 1I L ,fl •3 .1 ,FA C ) CPL00036
1F(N V A > ~C . F O . 0 )  GOTO 70 CR100037

DO 60 1 1.2 CPLOO03~-
60 LAAY ) I i * R I I D I I . N V A R C I  CPL0003

CALL G’PQ INPL OT ,LAb ’l’ ,2,LABX ,2,LABTL , 14, X,Y3 ,NPTS ,LA BVAL .O , CPL 0004Q
1 VLAE(L ,0,3 ,i ,FAC ) CR100041

10 RETUR N CPL00042
END CR10 0 0 4 3

SURRO )JTII-F Cu PVEI 
- 

CURV000I
COMMON /TrIPL OT/ AH( 31.AL (3),EXIT ,ICOM (2O).IPSN , CURV000?

1 P ,IPA R T .NVA M A ,NVA H)1.N VA R C ,N SCA L E CURV000 3
1 •NVA Q S ,NP P INT.N T IME CURV 0004
CO MM O N  /PL r ITD / HEA D )? , 2 i 0 )  CUPV 000S
DI M E N S I O N  A I 2 U N ) . NC ) 2 0~~) .A M P I 2 O ~~I ,P H I C 4 0 9 ) , C (2 O ~~) ,SUM 1(209), C U R V O O - ’ 6

1 SLIM2 (209).SUM3(20X) ,SUM4I2OY),COEF(209),NUMC (209) CUPV0007
CALL T IM EX (TIjSFD,TOFLI,TLEFT ) CURVOO (’H
0TR~~.i74S3?92SE—0i CURVOOI 9

• DTR PoS7 .~~~R7 7V5 CU PVOO1O
TW 1)PI 6.4u.3iFuSiOl CURVO O II

[1 C IN I T IALI1E VA P IA RLE SUNS C U R V O O I 2
DO 1 0 1 i.209 CuRv0013
) * C ( I ) Q C I J P V O O I4

-
. SUM I (1 ):O . CU RV O O I 5

SUM2 (I) fl . CUR V OOC8
5)J M 3 1 1 ) = 0 . CUR V O O I 7
51 JM 4 (I )= 0 _ C U R V O O 1 S

1 0 CONTIN U A  C U R V O O I N
~ 2. C READ CODES FOR V A R IA B L E S  TO BE FIT C IJRV O O ?0

PEAD (S,140) ) N C I I ) , I r 1 , NV A R A )  C UP V OO21
-- - 

C S~~~1P TR ANSI ENT POINTS CUPVOO22
DO 20 I=1.NVA PC CUPVOC I23
R EAD (3) JPSN. T ,A CU PVO O2 ’

20 CONT IN-IA CUPVOO2S
C CM A N G F  INPUT CP~ TO PAD /SEC ANT) INITIALIZ E TIME SUMS CUPVOO2N

(MFICA *AL (1 ).TWO PI CUPVOO?1
¼. 51.0. CUPVOO28
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NA D C 76313—J 0

S2 0. C-~~- ~0 0?v

~3 0 .  C ~- A 0 u T 1 1
S4 0. Cu l~V O O1i
SS= 0.
6OUNT O Cu U y O O 3~

30 PEA >) I~j) JPSN,T,A C U k v 0 O ~~.
IF(EOF (3) )~.0,4~

)
40 CON TINuE

I F (u=OUNT.EO.0 ) TS TA p T T CjR~~CO ’7
IFIT .(,T.9.F.Ofl GO TO 60
O T OM€ ~i4 0T  C~ - . v C f l T ’
X S I N (O T I
Yz C O S (OT) C u R V O r . .5

C COMP UTE SUMS WHICH APE CDNSTANT ~~ T VA I4IA 8LES AND COUNT POIN TSCC~
.
~~O T _

S1=S1 • X
S2=S 2~~Y C URV O 1 1 A .

S4 S4~~Y °Y C UP.03- .o
S5=SS• X °Y C U R V 0 ~~47

~0UNT 8O UNT.1
C CUMPUTE SUMS DEPENDENT UPON EACH VARIA B LE CUPVC~~.’

00 50 J=1 .NVA RA
I NC hJ) CL~~ V C S1
6= 4)1 )
SUM1UI S U M 1 ( t ) . R  CU~~0 - O O - 3
5UM2 (I)*SUM ? (I I*B*X
SUM 3 ( I I SI ,M 3 ( I I * P * Y
SUU~~(X) 5,uM 41I )*G*B CU~~V 

-
~~~

SO CO NTINIJ E CL >. -. C r 5 7

60 10 30
C COMPUTE r~AT EPMEO T AT E VA PXA RLES

60 DIFFi OU T 0 S - 3~~SI ’2
- ‘ D1FF?*~~O 1u .5T *S4—S20 ? c PvO~~.-1

D I E F3 XO ( N IO S S -5 1 ° S2  C u R V C C ’ r./
D~ NOM D!FFj *DIFF~~— D~ FF 3**2 CUR - - I ~- ’
C A LL .‘~OT
4RITE (6,1 50) TSTAR T .AL (1>

C COM PUTF AM PLITUDE. PHASE ANGLE, CONSTANT . AND RESIDUE
DO 70 1.NVA CUQ~~~T1~~7
I=NC (J)
D1 FF5 :ucOU NT .S U- ~ 2 U ) — Si S U M 1 ( ! )  CUI-, v -11 ’ ’- - ,
O1FF8~~~OUNT*SuM 3lI )_ S20SUM1 (I) CO~~. ? T
CON1 (OIF ~~S0OIFF 2_ O TFFb *DIF~~3)/DLM 0M CU-~v 110 7.
CON? )DIFF100IFF 6 DIFFS*OIFF3 )/DLNOM Cu~~ - ‘2
A U P ( I ) =  S O R T ( C O N i ° ?, C0 N ? *~~~2(

P H I U ) =  A TAN 2ICON2,CONJ) °DTPR C U R A O O T 4
CON3 :(SUM 1(I)_C ONi*~~i_ C ON2*Sd )/KUUNT C I I -,-v30 75
1 - T F F T  C O I l * ( CO N IO S3 _ 2 . * S UM 2 ) I I. ? . *CO N 2 S S* 2 . * C0 N3 * S 1 ) Co ~~~~~ C - ’ o

2 1 .CflN2*)CoN2oS4_~~.*SI-JM 3CI ). ?. *CON4*S?) C (UvO oll
2 •CON3 *(KO UNT O C ON 3 ?.*SI I M I (I ) ) * S U M 4 I I )  C U R V O 7’-
C (I)*C UN3 C U R V O I C 7 v
Cr)FF I)= SOPT )1._ D1 FF7 / )SUM4 ltI— SU P41(1)** 2/ I~OO)-.T)) CU OVOC ~~0
WPITF )b.1AO ) )i .4FAD (K .II ,~~=1,2),A M P It).PN 1 (II ,C(I), COEF (II

70  C o - u T I ’~~J E  C U0 V ~ T ) - 4 2

IF( PIVA WI .FO.O) 30 TI) 100 C U PV O O s 3

¼
A — 2 1
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N40C 76 3 1 3—30

C A LL .ROT CURVOOA.

wR I TE (8 ,170) CU R V O O o ,
C AM .’LITI ,I- F AND PHASE ANGLE COMPAR ISONS C U R V T I 1 A ’ ,

~~ co I=1.N v A~~N CURVOO-i 7
READ IS,1~~u)) r~ ,uM.NO,(NuMC (J),Jz1,NNUM) CURVO1 )-u i
01= 1 ./AM P I N f ) ) CUR V00-~-~

CUP V 0 090
DO 80 F*1, NNUM CU R vO O y Z
U .NLMCIF) CUPV 00~~.C
PATI0 4MP)J)*~~1 CU PVOONI
DIFF PHIIJ )—02 CURV0 O -~u.
W R I T E ( b . I M O I  )HEA0 (L ,J ),L *L ,2) ,IHEA D (L ,ND I ,L 1 ,2 ) ,RA TIO ,DIFF CU RVOOcS

80 CONTINUE - CURV00~~E
90 CONTINUE CUPVOO97
100 MLIN AL (2>. .1 CURVOORN

IF (,cLIN.E O.0 DO TO 130 CU RV009 ~
CALL .ROT CURVO100
WRITE (6.220) CURV 010t
0’) 120 J l . *LIN C U R V O 1 O ?
R EA D 15.1 40) Nu.)EP,NI N L ,N I N 2  CU 8 V 0 1 0 j
SIN2 .SIluH2MI (XIN1 )— PH I (N I N2 ))OUTR) CURVOIO 4
IF( AR S )STN?).LT ..0001> (-0 10 110 - CUPVOI1 )S
St N1=SI P- ((PMT (NiN1 )_ P,4 i~~ ,DEP))eUTP) - C U P V O 1 O a
SIN3 SIN I )PHIINDEP)— PHI (NIN2 ))*DTR) CURVOIO7
X,U AM P(N T > E P )/SIP.>2 CUP VO 1 I) 8
X~~2=x Pc1 .S IN3 CURV010 9
Xu~3 x’(1°ST’,1 - CUPVO IIO
8K= ,k2i A M R ( N T 1~4 I ) C U R V O 1 1 1
C~c = X . c 3/ A M P I N I N i f l  C u P VO I 1 2
D~~~C ( N U E P ) — R 8 °C (N IN I ) — C K S C ( N I N 2 )  CU P V O I I 3
WR ITE (8,2 00) )IIEA D (I .NL11(P) ,)( 1 ,2I , (HEA D(K,N( NL I ,k 1,2( ,RIc , C L J R V O L I - .

1 (kE40 (K,N1Au2) ,~~~l,2),CX .D(~ CURVO IIS
6’) TO 120 CURVOII

310 WRI TE (8.210) (u- .FA O(K. N 1N I) ,u<:1,?I , (HEA D(K,N IN2 ) .K:i,2) CURVO117
120 CONTI NUE CURVOII.,
130 CALL T I M A X ( T U S F ’ ) , T Q F L T , T L E FT (  C u PV O 1 1 9

WRITE 16,190) TDELT,TOSED CUPVO I2O
RE T U R N  C U PV O 1 ? C

140 fORMAT (i~~I5) CUPVOI2 2
150 FOR MAT > IMB // 1H ,32x.3RHLEAST SQUARES C IJRVE F IT STA RTIN G AFTER , CU PV O 12J

1 F7 .3.22u-i SE CONU S M A ~~~u JV ER TIME,//1f$ .234. CURVO12..
S4MF)1) = AMPLTTUOE* SIN(OM CGA .T * PHASE ANG LE ) * CONSTANT CUPVO12N

2 1 0A.1? HW ITM OM EOA r,Fb .3,AH CR5/RH .14*, CURVOI26
3 BHVA PIABLE.1 71.9RAMP L ITUDE .bX,21HPHASE ANGLE (OEGPEESI.7X . CuRvO I27
4 AH CONSTAN T ,IiX ,11’M COE F OF CORN ) CUPVO1 ?H

j60 F0RMAT (1M fl.~.X.2Aj 0,4)bA.G15.S)) CURVO 1?->
)70 F’)RM A T ( l H n / / J N  , 4 R 4 .1 T H A M P L I T U D E  AND PHASE ANGLE COMPA ,~ISO NS// CUPVO I3O

1 lii ,27X, 4V APIAP( )I S,?7X.1,HANP LITUDE RAT IO ,3X e CU PV O1 3I
2 23HPMASE ANGLE DIFFEPENCE ) CURV013?

3 80 FORMAT (IHO.7X,ZA IO ,LR / .2AIO ,2)7A.G15.5) I CUPVOI3J
190 FORM AT (1HO .1OX. F IO. 3 .31M M INuJTI ~S u SED IN CURVE FITTING, CUPVO13 .

1 ~ J 0.3.3Oi-u M IN UT Fc TOTAL COMPUTING TIME I CURVOI3S
200 FO ,~MAT 1 1 H f l . 3 O x ,1 = u N ,1 u ) 1 . 2 A 1 O /  C U R V O I 3 R

1 l i-i ,30*,il i E 3 , 1 0 X ,2 4 1 0 , I OX , G 1 5 . 5 /  C E J R V O I 3 7
2 ZR ,304,IHC ,1Og,2A 10,1OX ,G1b.5/ CURVO1 3~x
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NA OC ?6313— 30

3 ZR • ,4X,$RCONS TA NT ,10x.u1, .- .> ~~~~~~~~~
21 0 F O P M A T ( L H C . I O z ,3 S H T = 4 F PHA SE ANGLE D I F F , O E N C F  T..~~~ .?Ai0. C O- u/OH .

1 S i-i A ND • 2 A L O , i ~ -i .10* . M9r ’tS A MULTIPLE (IF lou) EC..~ - - c . T~ -c - u I - --C —. - ~iu1. .
2 R F ,  ~~ V A D IA R LE CAN — F E , P*E S~~~EU AS A LINF A-’ u - - 1 C T T N -11F ~~~~~~~ C~ -—.

220 F O Q U A I > 1 . -O / / i , - i  .354. b ? H A A I - I A - L E  ‘A ’  A S  A L I N t~~~ C11~~ 1 I N A I I 1 1 r. Oc yA Cj ’-~~~~j u - r
IPI A I- iLE S ‘ u - i  A N T )  I C ’ .// lu- , N 6 A . ? L ’  A ~ o r i  • F C C  • ~ i / /j R  • CL .~~ 1-. -
2 2?X,Hu,v4QIAE (LE ,16X ,4HN4UE,2~ 4 .11HCOEFF IClE~~7/> C U R i C i - .--
ANT) CUP.;1.-

•0 • o• •  •fl . .

SU8ROUT Ii-.E D4~ PEP
COMMON /STPI AH/ E (74),F (ur>) ,*)6I ,OL. DM,T)N, :A. )y,OZ,Ix,Iy, I7, ~~A’-~~ (10 ,~

1 PD(~~ ,7) ,~~T R,EP1),1y/f l E~~ , K M 1 , u- ,-iO . / i 1 ? . SPO (~~ .9- . , A > ,  O A - - 0 T ~
2 xEL1141 ,XE ,)(7).AFC (2))),zFo,(1).*FS()r>.). *I,N( 7>. ~~~~ — -~~-

- -‘ -

3 XI I  1) , X ~~G ( 2 1 ) , M G ) 2 i I , Y F i L ) ? 1 > ~~~ F ( 2 1) , , L C U ,  O 2M.-~~ l1T 4
4 DAM P,0EP0(ii),E PUS,E~~DX (11 ), MA S’ ...LCO.ACflN)h 3 I. 11*~~-- -2( ~ T ’ ,
S xJET(i4), XMI N,AYEFP,CMPCD .OUESS ,r.~~ASS .PDPR I>b. 71 .  DA ~~— 0O’ 7
6 STACr,,T7FRO,DTRRS- 1,M*PA SS .XLIMIT ,*PJT (14OI.yP Jr (7)~~~~ --~~~~~
7 •X LJ T(B 4),YLJT (7) DA M P ( - I 0 - ,
X L I M I T .5*IL IU1T D A M P O - 1 1 1 0
IF (X L I M I T .LT .X M IN )  X L I M I T X M I N  DA ~~P C - ) i 1
EPO= .S X L I M T T  DA ’~— C - T i 2
IF (E PD .LT ..174 5329E— 03 ) EPD= .17’532 9E— 03
DO 1 0 1 = 1 . 1 1  - 0 AM PC)l.,

OEPD )I)=E Pr,°EPUXU ) OA MP O~~15
10 CONTIN UE DA ’-~

RETUPN O A M U D - I 7  —

END OAM POO I’

•.... .. .. .e....*. . . . U . . . O . ..* .* *Q* * * * * *.* * * * *t * *. •* * * * * * * *O*0 0 0*e f l  .. 0*•t  * 0 * 0 * 0

FLOCK LIA T A  C ( A T L C T T 1
COMMON /PLOTD/ PLOT?)2,iO ),PLOT3(2.1 0).PLOT4(?.1O ),PLOT5 (2.1 0>. T )A TAC V -r !

U PLOTZ O(? ,20 ),pLOTZ(2,i 0 (.PLrTA /.IOI,PL 010 )2 ,i0 . DAT4TT’--’~
1 PLOTC (2 ,10),PLOTO>2,iO) ,PLOTE( ? .10>,PLO T FI2,i0). DAT ~~C -TO4
2 PLOTD (2,i 0I,PLOTN( 2 ,1O ), u -L )T I)?,1 D).PLOTJ)e,.j), CT AT A TTr( 5
3 PLOTI( 1ë,10),PLOTL (2,IOI .PLOTM(2,1O ),RLOT N (2,IU> OA ’~~OO’--
DAT A P10110 / 400 1OH / D A T A T 0 1 1 7  - >
DATA PLOT? / 1O’-’LIFT THPUSO3RT ii N ,LOHLI FT THNUS .ORT 2. N •

1 IORLI FT TMPUS,))HT 3. N ,IUR LI FI TRPUS,BHT 4 .  N .10—L IFT r>u - -~~> ;S~ O~~~~-O0?
2 BHT 5. N •I I 2HL IFT TMPUS,8HT )-,. N ,1OML IFT A N , L F , 7 H  j ,  >)~j O ,  D~~T A C - -T~~0
3 1 ufli~~IFT A NGL FC,7H 2’, O E G , I O HL IF T  A NG LE , 7I I  3. OEG ,IO I4LIFT AN GLE , ‘ * ‘ -~~~ . 1 1
A 7-4 4, [u f (./ D A T A T I ’ 2 2
DATA PLOT3 / 1OM L IF T ANI.LE.7H N’ DEG .1OHLIFI ANGLE,74-4 o, CEO . D A T A -  0I~~

1 IO HREA C T TNP U ,Nu -uS T j, N ,i(J I-~0EA CT TH-uU .~~1ST c . i-4 ,IOM PE’C ’- T ’ U J ’ .~ T A f l 0 l .
?.9HST 3. u .IQWQ IACT Tu—P u .Y--iST 4 .  N .10’-’ >- )EACT THWU, IIST N. N •
3 10#lPE~~CT THR I .9445T b i N  ,l0u-4 R~~A C T IHRU.Vu-’ST 7, N • 1 J - i u . FA C T  TRP1I~~ s~ 14 I T) H~

-
. 4,9,-IST 40 ,  N / C ’ A T A - ? ) i l

-, D A T A  PLO T~ / 1 U R R L A C T  THwU , ’~44S T M, N ,iG,-.PEACT TR PU . 10 I - i S T  10 , N T A T A f l 1~ .
i,1OHLON (- ST IC F.440, CM ,TIOH ST AH DEFL,.4u1 DEO.ZOu- LAT STICF,,3H CM , O A T A P T I - -
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N A DC — 7 b31 3— 3 0

2 I 0 HA I L ~~~’) P E . 7~~.FL. C E u , . j 0 H F ~~D 4/ C S T l-1 , hRl lS T .  PC T . 10 - a F u . C .XCS A N,  T ) A T A G T ( 2 )
3 40H13$. E,  ~ C - . 1 O h S P 0 ! L ~~~ )J E , J H F L ,  L ) E i , 1 0 1 4 A F T  4/CS T41..-4J u ST. PCTI O A T A J 0 ? l
DATA PL(’TS / l 11~.~~FT ~CS AN,840r.LE.. ))E&.V-sMu )) PFDAL,,1 -’>1E~~L, CM . 0A 1 A 3022

1 10’,. )11~~~ P OEF.SHL , CIf (,,10)-ILAT .115 TH.*H4/I JST. PCT ,12 1-, / DA T A T )u 2 3
DA TA u - L It / L’r iH •1 )~~F LAP )FFL,.44 ~~~~~ ()ATAO -T?4

- 

- 
D A T A  PLOTA I I ~‘X L f l T~~ ‘~~S.jR •1j,Y— C- O T, Mi.S.1 . •1O’,Z~ jOT. u* Pç. T i A T A -  u )-

1 1-. .1> ~~— ’i -17 C 1. TAL. ;~ 0161, 40 , 1RS’~V t U . ,3 i - u ’c T 6 .  j 0 ~~~ c A f l I i -,G A~~. D A T A 1 1 0 - ’ -,
2 NHGL L .  > u - , . S .~ u / .  - .l.-’ , 5’ IY .  M .1-i • “Z . M •1 . A L T~~TUO-’-.,~~..M / D A T — C C ? ’
D A T A  PLOIR / Z- -~

(-L-U -’ () S P L .74 i E f l ,  F T S . i - ) ’ - F L T  PAiN-u A ,.’ 5 ,Lf. L O T .  -J4 T 4111~~ ,

I 1 0 ,-u — i C Y . MPS,l~~S ,luT ,-.u/—CQ T . MP S,IMS,1u)ru = — > O 1 .  M~~S.TI.-S. DA TA OO?- ,
2 IOu- P— Lu0T. DPS .1-,S,1OuiCj—T )OT . OPS ,i,-4S ,10i-iR—D OT. DPS,1I-4S.?.1s-u • OA T A O O 3 0
3 ~~ i-4P5 . j i  / 0AT AOO 31
DAT A PLOTC / e u — v .  Mpc ,j40 .644 W , MP S ,j~ ,op4 P , O~~S. 1’-’ ,b’40, flu-S. 1 .-4 • DA T A O O 3 2

1 bHP , UP S , H .  ,~~~ 0 ) H  .1)1- PSI—DOT, O.2RPS.1O 4ITHETA DOT ,,*-i OPS. D A T A O O 3 I
2 1 O RPR NL .T ,  J. -PS..’-’PSI, DEC ,.jp i  / DA TAOO 3 .
D A T A  ~ LOTG / L0H TR~~TA . rEG,1H .oPP,-4(, O E u , L u - i  . I O H FT O  )-- ‘-u) TM , D A T A O O 3~~

1 H -,PQT . Rrr. 1- ,~~LO )-u& ST ICM.Su- 4 . R C T , i L u ,-ALPI-ut. IL .4,VRING), ‘-Fr . DA TAO O3o
2 1’3 i - ’ AL PRA 1R ~~.U — I N O) .  ( E G,1 U RA L ~~~H A  ( S T ~~,7Htu I. OE /3 ,1OHAL PRA IFIN , O A T A O O 3 T

0- 3 644>. OEG, Qp4yA~ AL PRA ,10R(FUS ), ujEG, ’~40FS CD. CM,1H / OA T AO O3 y
DATA PLO TF / 1P1U IGuuST ),,34-4MPS .bHN—X, G ’S ,Iu4 .IOHLA C STICu(,, 4R PC TOATAOO ).1

1,1O , CL IL .uIN G.1- ~> ,1fl1’ C L (P WTN (j ,14), ’.HCL )SIA -(I ,1-4 .N— CL (FIN) , DA TA 00~~0
2 144 ,i Q i - IA L P MA  )FUS,N,- .> . DEG .~,i-4’~L CD. C M• i t-l •~ .1~iv  Ic,(J$T),,3RMPS/ DA TA OO41
DATA PLOTF /BMN—V , ~ ‘S,1~ ,IOHR UU PEDAL .,- .~ PCT, IORCO IL WING, DA TAOO 42

1 1 u4 ,X0#-iCD IN ~ IN G .1H).9NCD (5TA ~~),1R ,~~HCD )FIN (.1H ,~~RWL CD, CM.D A IA OO 43
2 144 ,9i-4 w (GUST),, 3i-~~PS,bHN—Z . G’S,lH ,104-ILIFT TI-IPOT,7R 1. PCT/ DA T A C I 1 1 0 0
DATA PLOT . / 1OR L IFI I~~~OT.7H 2, PCT.1O rIANGLE LEVE,NH.~ 1. RCT • OA TA I1) i.5

1 IOMRT .JET IH~~.4/rlUSI. N ,IQHANGLE LFVE,dRP 2. PCT,10HLEFT .JE T T, DA TA OO - .5
2 1 0 —~~~RU S T ,  N ,~~ u-4 ) X~~T O T A L . , 3 4 4 N  . 1 O k F x — u ) T W I N O . 5 H .  N , D A T L O O - .7
3 IO R F X L o t N G , , 4 u~. N ,IOM FA—ST A rI , N.?u-4 ,1ORFX—FU5 . N .14 - i  / DATA C -11~~ r

D A T A  PLOT,-. / 10i- .FX—P T JET,.44-l ‘-1 •1 OHFX LEFT JF ,bH T. ‘4 . 0ATAO0 ~~-=
1 10 .-F4—O-FocT J . ) ) i - -uET S,  N , I O RF* LI FT  J E . 7 i - 4 T S .  N .1 O H F X— IN L E T . , D ATA O ) 1
2 1 H N , 1 O 4 - . f * — F I N .  N .1H , 10 . 4 F X — W E I G H T . , 4 h  N ,1044FX— INTERF E ,
3 lOu-.PEN CF. N .NIFYr TO IAL, ,3i - 4N .IORFY .FUS, N •LH / 04TA0T~~?
DATA PLOTI / ZOM FY— O T JEI.,444 N . IO M F Y LE F T  JE.6u-4T, N • D A T A O 0 - ~3

1 1OH FY— PEA C T J .NWETS . N .TI0HFy— L (FT JE,7-’TS, ‘4 . 1 0 4 4 E V — I N L E T .  •
2 14440,1OR FV—FIN. N •H. ,IOMFY— M EIU R T ,.— R N .1 OM F Y — I 4T E P FE ,
3 104-4PE NCE , N ,~~44FZ_TOTAL ,.34l N . L G 4 I E Z RT = I 4 i ,,iH. N /

• - I  D A T A  PLO TJ / 1 O u - 4 F Z — L  1 N 6, , 4 4 0  N ,IOHFZ STA 4 . N,244 .1Ju - ,F7— FU S, N ‘- L T A 1 )~~7
1,144 ,IOHF7— RT JEI, ,4u— N ,H.~iFZ—LE FT JE,b u -IT . N .10M F7— 4/EAC T ,j, DA 1 A 0 ~~ ’-

2 RHA T Si N .1O HFZ L I FT JE.78T5, N •1040F1— INLET . •LHN, OAT 4O0~~
3 L O M F Z — w € I GHT •.4R N •1OH FZ—INTLR FE, 1ORPEN CE , N / D A T A 0 f l .~ tJ

D A T A  PLOT~ / 9Hu-” -~— T Q T A L , , 6 , - , N . R  . 1 0 R P M — P  ING.,74, N .M • O A T A O O . .1
1 1OM R M L  WINQ, .74-4 N .M ,1 O 4 PM— S IA P ,  N, S M . M ,i 044 RM E ) u S ,  •:., O A T A O O - /

2 440M .10RPM— RI -JET .,7u-o N.M ,1 0#INM—LEFT J&•9u-4T, N .M • DATAO )83
3 1 O$P~~— REA cT J,1O44TS , N M  .104- INN—LIFT JE.1OHTS. N.M DA TAOO ’ .-.
4 10HR~~— I~~~FT, . 444 40. ..’ / DATA OO -

- 
- - D A T A  PLC>TL / 10HkM— ~~IN, N • ,AHM ,IO RRU GYRO, 4 0 , 5 H~~M • OA TA O TI- 0

‘ - - I l0,~O - 4- 1NTFRFE. lOHP E. N.M ,~~40PM TDT AL .,IHN .M ,I OHPM P WINO ., DA T . T f l N 7
2 TM 4 0 M  •1OPPM_ L wjN G,,7u-i N. M ,I O P 4 P M — S T A M ,  N,544 .M , D A TA O O . -.8

3 10RP .’—F (IS, N~~•4l4 M .1 0RPM—RI UET .,7u-4 N.M .1OPIPM LE FT JE . DATAO TI -
A 9.41, 4 0 • M / D A TA O O 7 O

* DATA PLOT~’ / 10R PM—RE ACT .3.10./IS. 40•M .10 R P M — L I F T  JE , O A T A O T T 7 1
1 10H15 . N •M ..OH PM_ INLET . • 4 l IN .U • 1 U , - i P M — ) - I N ,  N~~.~~b-u M • OA T A C O 7 2
2 1044PM 0,YRO • ‘u. NH .M .10HPM—IM1~~’~~ E. 1 0RWF , N.M . 9 # 4 Y M— I O T A L , .  ) 4 1 0 0 0 7 i
3 640N.M •IOR !M—Q w)N (3.,7k N .u- .IORYM L WING ,,74-l N .M • DAT AOOT-.
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• NA 0C 76313—30

~ ~~~~~~~~~ N. 5 4 / . M / OATAC-) 75
DATA PLOT ’~J / 1),- yM— FuS. ?l . .4 h N  •10 44YM— NT FT.,7H N. M • DAT AO)7O -

1 1Ju .V’~— L F FT j ,944T, \ ,M ,t0HVM ~~4EACT J.IOHTS . N .-’ • D A T t T u 7 7

2 1O NV M _ LI FT ji~.kui-’T5 , 40.M .1 0 1 - YR— IN LET , .- . -‘ i .~~ .~~ U - Y — ” - ! N ,  N , , O A T R - ’ 7 - ~
3 4 M M ,1 01IYM GVPO, N,SH. M .~~0hYM INTEN FE.l0bP)~, N . -i .2 ’lu -u / O~~~~. i ) ? -

~ N () D A T A O L ’ - O

•..•.•0 0 0 0 0 0  *0  . . 0 0 0 . 0 0 0 0 0 . . . 4 0 0 0  0 00 0 0 0 0 0 0 0• . . e . 00 0 0 0 0 0 0 0 .* 0 0 0 0 0 0 0 0 4  0 • • •  * 0 * 0 * 0

SURROUT INF DAT DEi000-1 1
C OM M ON  /ST~~~D/ 

u JX . UY ,U O . V O . I,A I 9 ,~~~( ,N .N S ,G ) 6,2 ) ,SL 1M ,I D , I L  O E T 3 0 0 - D 2

401040— 1
)CsO D E T O O T ’ —

(30*1. DET 0000S
VO=O. DET O0 -T fl~
00 24>) 1*1, 4 0 1  DETGC T C 7

.J:u(.L D E T0 O )- ? -
~

DAT 00- :- -u
‘ J12 J*~ DET 000IO

- DETOO’ll

IF (UV. NE .O .) GO TO 110 - DETO O-’ :-/
I F ( A (J , ) ) )6 0,iO ,5 0  D E T C C O I 3

10 DO 20 N J 1 , K T E T 0 0 0 I —
IF (A (I.II)30,d0 ,30 DETOC - )~~S

20 CONTIN UE - DET0001—
GO TO ?5 0 D E I C C - T I 1

30 UD=—U 0 DETOC-OH.
IM ~~~I— J  D E I 0 0 0 4 -.

S DO 40 I:J.NS.N DET000?0
A M M O I O I M  D E T C - C ’ 2 ~
8 1 1 1 . ) )  O E T u C ? ~~2
4(1 • 1 >  1 1 M M .  1) DET000?3

40 A ( IM M ,1 H . P  O E TO 0 r 2~~

SO UO UV~~A ) J . 1 )  flF~~O0t) ?5

X D o— 1 ./A ( J , i )  D ET 0 0’ -- ê t ~

1. 00 60 I J l ,~~ O E T C ~~~0?’

1F(A )I.1).r~~.0. I A)!,)) A (I,1) XD DETO~~0~~—~
60 CONTINUE DET 00 1--/~I

DO 100 H JN,NS,N OET0003)
IF(A( M ,1))7 0,100.70 DETC 0O~~5

70 M J=M—J DET00032
~. DO 90 H.J1.K CAIC?T 33

Ar( A (I,1))RO,9U,80 
- 

DET000).-
80 IC MJ*I DET0003S

I -- A ( I C , i b  A ( IC ,1 H . A (I ,1 ) °A ( M ,1 )
90 CON TINUE D A T  TOT) ?

-
- 100 CONTINUE DE TO?03N

GO TO 240 O E ’ -C O 1 3~
11 0 I F ( A ( J , 1 l . NE. O ..OR. 4 1 . 3 , 2 ) .  NE. 0. 1 60 TO 150 D A T - . ~~~*O-

, DO 1?> ) I=J1 .P( DI’~ 
- -

IF) 411 ,1 ) . NE. O..OR . Alt.? ) .NE. 0. 1 GO TO 130 D E C  ‘.—

12 0 C O N T IN U E  0 ( IO ~~ . T -  i

GO TO ~50 DE T O C 4-.
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NA0 C 763 13— 3 u ) -

130 ADo — DU OE1O00~~5
WOo— V U  0A100048

DE100047
0’) 140 I J,NS,’4 D€100048
I M M I I M  0 1T 0004-

DO 1~~O M o l ,?  DAT 000SO
b o l d . T M )  DET0 00SA
AE I ,M I  A I TM M ,M I DE T 00052

i~~0 
A E IMM ,M)~~~ 0E700053

ISO Co ( u D• ~~ ) J . 1 I — V O * A ( J , ? )  0E100064
VOOIJD’A(J.fl.VD°A)J. l) - 0(100055
UO:C DET000S6
AFc 4)J,1))17O ,160,170 0ET00057

360 I ’ )s Q .  0E100050
‘VD=l ./A (J,?) DET000S9
GO TO 1H0 0(100080

17O ~~~— = 1 ( J,2)/ *~ j ,1> 0(100081
X M (  1. .*ROvP ) °A (J, 1) DET00062
X0=—1 ./x” 0(700063
Y 0= X P /X T M  D E T0 0 06 4

180 DO 2 3 0  I=J1. u DET 0 0 0 o S

190 P=X 0 .A( I ,1) —YD. A l l ,? )  0(100068
4(1,?> • Xru .A(I, 2 ).YO*AII ,1) 0ET00067

200 * 1 1 , 1 1 *  P DET0006S
2 10 CON TIN U E O A 1 O O O b ~

DO 230 M JN,NS,N 0(100070
IF) A (M,1),EQ .0..AND.4(f’,2) .EQ. 0. 60 TO 230 0 (700071
WJ M— J 0(100072
DO 220 H.J1.4( 0(100073
1F( Al l.2 ~~,EQ.0 ..aNO . 4 ( 1c 2 )  •EQ. 0. 1 60 70 220 DE700074
ICoMJ~ I DEI0007S

O ET 0 0 07O -

A( IC .~~) A l t C , 2 I * A (I , L ) ** (M,2).A(I,2)0A(M,1) DET0007T
220 CONTINuE DET0007b
230 CON T I N U E  DE T000 7M
240 CON T IN UE OET000RO

IF (uY ) 280.260 ,280 OE T 000Ri
250 uD=0 .  O E TO O ) s 2

260 U0= (jO°A Ns.1 ) D E T 0 0 0 - u3

p70 V OSO .  O ET 0 0 0 R A

RETu~ N DET000P5
280 UO UD’A Ifs • 1) VO~~A (405.2) 0ET00088

V0= U D’A ( NS . 2 1 .V 0 * A ( N S . L )  DEI000N7 2

RETU RN DET OO- DP4 /
(NO DET000NV

Su~ POU IIN F A LEC (GA IN ) ELEC0001

* COMM ON /T~uD N IC / U U (h ) . VV ( b ) , T Au (2 ? ) ,D A M P ( 2 2 ) ,N U M R I S ,O A I N B ,  ELEC 0002
-

• 
I INDEX ,STGA INI6) ,TSTAR .COELTD ,SLOT )3,9) ELEC0003
GAIN °1 . ELEC0004

1.’ !X. IP- .D1x 3 E L E C 0 0 0 S
¼.
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4 0 A 0C 7 63 13— 3 0

00 ‘0 H.1.N (T’~O-T S EL FCO C6
14:14.1 EL E CO OT?
(3:4(4(1 1) E L f C O C C O
V V V ( 1 )
IF V .t~~.0 . C.U TO 10 E L E C C D - 0
I F V .NE. — v ~ ) I~~1) I NO TO 20 ELECO~~.
2*1./ (U~~~ ? .V ° ° d)  ELECO TI?
T Au(I * )~~Z ELEC 00~~3
DA M P I I A =— 2 .*Z*U EL ’-C 0 0 .~
G A L N = G A I N / 7  E L F C O 0 ~~S
GO TO 40 A L E

10 CONTINU E L u - C O O .?
1 r > u . E O . O . ,  00 70 20 ELF C O r -~~
D A U P ( I X I — 1 . / U  ELEC O - Il- ’
C’A1N~~~GAI ’~~ (/  C C T ? O
GO TO 30 A L E C C 0 2~

20 CONTINUE ELF COG ?c
D A M P U X )= 0 . ELE COOc 3

30 CONTINUE LECOC?- .
T A U ( t * )  O.

40 CO NTINUE ELF-V -T? ~
IF IN U M N T S . GE .3) RETURN E L E C O O 2 T
1X x I X 1  ELEC0~~2~
T A U ( Z X H . 0 .  (LECOi? ~
DAM P IX H. O ,
UU (3) 0. ELEC0O-i -~
V V (3 ) 0. - EL FCOn 32
RETURN E F C ~~~33
END E L E C t 1 .,-.

• ~ e* *4 00 . 0 .0*00* . .  * * * • •0•• 94 0  00 * * * * 0 4 0* 0 0 0 0 0 0 0 0 0 0* 4 O e 0 0 0 4 0 0 0* 0 0 0 0* * 0 1 0 9 0 0 0* * * 0 0 0

SU~ R0UT INE GUST ( J >  GUSO’~~
COMM ON /ST A M A N /  X X , V Y , A V 1 • R t Y ,A P > ) G , AR N G . A S E P .  bG ,CG~~L , T P I X . D P I 7 ,  ~~

_- S _ ~ - T ~~~
1 p550 ,AyOfrX .0(LTc.O~~1XZ .l1DELT .~4Gj ST • T C ~~R. —-i ’S s • ;.~~ ))r( 3
2 TWOP I ,VG UST , ISTOP . X / I 3 U N , Y A C , J N ,  YULuS T ,ZA ,UN.)E~LT ? P ,  1

~t i S 0 O ~r’’
3 pO1DTR,p (uELTI. RUELT 2
COMMON /MANAL / Q,A P,PEO,Q W G , AL L L ,TA X L , T &X - , X A W G . ? A4 C / ,A L C Y P ,

1 ALFTN ,A LLWG ,A L PW C,,CLELE,CDF IN ,C T.L•N.C )P*G .CLt1F, ~ L S O O C 1 T

2 CLFIN,CLLWG .CL ,C~,IU 6,CV CR1 ,CYC 2.PAN~- E .W GCOL. ~s~~~~~~~ 1T ~ T

3 xA ELF ,xAF IN ,xAFu J s.xA JE T .yAFIN,?A ~ LE .z~~FiN .zu cus, - C C T-i
4 YA E LE ,YA FU S ,Y 4LWU ,YAHWG ,YAL JE T ,YANJ€T .ZA J E T , 1’LS00143

2 .  5 ALECP1,ALD FPD ,~i~ LFPI,YDUSTo .ZFL~~61,LFO - ,G1
COMMO N /R ’)MAN / P l ,7 7 . A L T , I , A 4 / 0 0 . A PD D ,A Y C 0 , T ) T R N , G M A X V . 4 4TE 1 ,

1 P A I E 2 , S T O P 2 , X N 4 4 N T , G M A X V I . , M A X V 2 , , S 4 A X V 3 , ( U S 7 y P . GL - C f l - J 0 j 3
— 2 LNGTM I,PILGHI,ST4NT2
-

- CO M M ON  /f’ANA PO / I ,V . N W AC . . TD E L T ,H G / J S TE , H GU S T F . u -1. US T W . V T J 6TV ,VC. uS l g , O L S 2 D D ’.N
1 y6USTF ,(,FwD ,GLAT,GVE0T, V 4-~.Vl- .~~

.- .VVR .AM1) ,AYO . OuS0 l ” I-~
2 COLST rO. CYS TPc1 ,CY5t ,~~ .PED A L .AYE.A PE .A44E Ou~~C 0 0 . ~COM M ON /SI ANR O / J1 .~i .LINK.D (LE ,V b N D , v F IN ( ? ) , l FE L I 2 ) ,C O ~iD1 . c w I N - . T L N T ri~~—
3 PILc3u-4? ,P~ C4AL1 GUS~~ 01’
R EA L LN G TH I -

DIM E N S ION X STA ) 7 ) ,A G U S T ( 7 )  G U S O O C ? 1

5.
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N A D C 7 6313 3>)

X S I A ( t) 0 6 L P T (X * 0 0~~.VV 0 * 2)— *GU ST 00S00022
CALL u/NiB (X4l I4 .V~iO ’N. 7b F1 N ,AYt,AP(,A40tf STA ,BL ,TV,1) 4U500023
4 S T A u 2 H . S ( ;~~T ) ) * 1 . S 1 A ) 0 0 C . ( Y Y * 5 4 L ( * 0 2 ) _ X G U S T  G U S O O r ) 2 ’ .
CALL V .431 ) *A E L F .0 . ,7 A F L F . A Y E . A P t ,A R E . S T A . R L .T V . 1 I  GUSO0O?~
~STA l3) SOu_ T ))il.STA(**e.> YY ..u L ) * 2)~~4G UST GUSOO02~
CALL V u ~~/L I4A *~,.T.. ZA=N.L~YE, APE .APE .STA .NL ,TV ,1) 0(3500)27
* S T A . S C R 1 ( ( X ~~.S T 4 ( 0 .~~. > Y Y . M L ) * ~~~) _ 4 G U S T  G US000?
~ o7 GUS00fl2-~
I F I _ .ub.LT .O) 4 = ’. GUSO0O3~
CO 10 M ( .  6US 00 03 1
*O)S T ITM) = O . 6US00032
A G U S T ( M * 3 ) r O .  6( 35 00033
6ILL :M 6 (350003 .-
IFEOW&.LT.O 1-1L L 2. 6U50003S

3 0 4STA r-I .3I=XS TAW . .5— .~~50EILL).C~IING GUS00036
GUSTYP J GUS00037
IE (J.f-TJ.10 .OP.i .FQ .12) 00 10 60 C,U500030
DO 50 4 1 . . OUS0003-’
IF CXS TA(M, .OF .LNG TRZ) GO TO 20 GUS000AO
&F)*S T A I M .LE.O.) 00 10 50 6US00041
A O U S T (TM > 0 *STA ) .4I *RA TE 1 GUS00042
GO TO 50 - GUSO O T *3

20 IF(*STA(M .GF.STO P2) GO TO 30 - 
GUS0004.

I F I X S T A M . L F . S T A R T 2 ’  GO TO 40 6(3500045
AO UST (MH.OMA 4VJ.X ST4 U)*RATE2 GUS0004O
GO TO ~.0 6(3500047

30 AC,UST )M4 GM AX V GUSOOT4- ’
GO TO 50 GUS OCO 4 -o

40 Ar,u)ST (-4)=u-.T M A X V 1  GUS000SD
SO CONT INJE 6uS00051

GO TO PC GUS OU C—C
bO 0~) 70 M 1 . K 6(3500053

I F ) XS TA ( ~~~~~,D T . 0 . 0 .A N T 4 .X S T A) M ).L T .LN G T H1 )  G U S O OC - --.

1 AG U 5T(M) =0 MA *VL~- ( SIf4)XS 1A(M )*PILG 441>I**2 GUS000SS
IF ( XS T A C M .D1. STA PT ? . A ND . X S TA I M ) .L T . S TO P 2 (  GU S 000NO

I AG UST M)=G’4*V2OISIN ((XSIA(4)—STANT2)*PILGH2))**2 GUS000S?
70 CONT !NUE GUS000S-’
80 8OUSTw :Ac,,ST)4) GUSO0O5~

• IF(~~.E Q .7 f4(~JST * .?6 .)A GUST (4 )*A 4UST (5 ,*A G4JS T (6).A GUST )7 )I GUS 0006)
IF) J .GT.10) GO ID 90 GUS000OI
CALL VP3() (0.,0, .b(,-J STW,AYE ,A PE,ARE,RGUSTW,Y&UST .4,VGUST4~,— 1 ) GUS00ON ’~
CALL VQ3O (0.,O ..AGt1 5T)3) ,AYE .APE,APE,,-/( USTE ,TV,VGUSTE , — 1 >  OUS000-,.,
CALL VR3O l0.,O ..AG,uST (2 ),AY E ,APE ,A PE,HGuJST F.YGUST F .TV, —1 ( GUS000f- .

* 
CALL V.4 3 0 ( 0 . , 0 . , A G , J S T ( 1 ) , A Y E , A k ~.,A P E , R D U S T ,Y D ’ I ’ S T ,V E , U S T ,— 1) G U S 0 O ’ f - S
RET URN 

• 
GUS 000NN

90 CA L L  V N 3 I )  ( P ( .U ST W , 0 . , 0.. * YE , A PE , A RE , f 4G U S TV J , Y GU S 1 * ,V GU ST . / . 1 )  C -U S 0 0 0 1 -7

C A L L  V P 3O (4G UST(iI,0, ,Q .,A YE,AP ~.,AP E, l4G U S TE.T V ,V &ui S TE ,—1 ) GUCO0O~-
CALL VN3D (AGUST(2),fl •,O .,AYE ,APE,ARE ,RGUST F .YGUSTF ,TV ,—1 )
CALL VW 3D (AC,UST )1),0.,0.,AY€ ,APE .APE,HGUSI,YGUST,VGUST,—l ) GUS0007O

- - R E T U R N  G U S 0 0 0 T Z
1400 6US00072
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S ( J - 1 Q O J T 1 N I  12 ,11 I N I TO ) 0 i
CO’-4---CN /~~~~CE/ A ( 7~.)
COMMON /S T i t M _ /  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 . T C T - 13

1 C O L L ( b > , C Y C F u 3 ) , L C~. ) 3 ) , ~~~~ T. * C I T ) 2 O I , ~~~~ A ( 3 > .  r0 . : T 1 - ~
- —

4 T L M F . T M A X . 4 C t T ( ( . . s ,~~L , t / , A L , ~~ . , . ~L , ~~. , C , S T A .  1~~~~
0
~~ 11~.,

3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
4 IS TA . 4 ( i 4 I . ?MA X / , j,AS~~CC L,C~~P.4iC .C J ) I u -.~~,

S ?O c t T hZ D EL T ?
COMMON /STAMAN / X~~.yY,AY1.P .4P ,.~~0-1-,,LNrP, ~. u-’ ’.C0r uL.~~~~j1 ..- - ’Z, I .1 - ) N

1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I ! T? I (J
2 TwOP t,V ~~UST ,ISTC ,4~ .- -- J N , T.,JN.yo U 5r./~~ ,r’,,)ELT/ P. J -~ IT:- 1 1 -
3 PO1r4 T P .i..D LLT 1 , cj,~~L T 2  I N 1 T C ~~~. 2
COMMON /ML~~~L/ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1 4 L F I N . ~~L L # - . AL - . , — ) . c L C , ~~ - E : . c r L , N . c : . - w u . c L E L~
- . N I T 3 - 1 —

2 C L F I N , C L L ~i0,C L~i.’u.C.IN 3 , C Y C P I . C T C -~C.P~~~C .E ,o2-COL, 1N 1 T~~ )T’-

3 4A E L F , V A F I N , X US,~~A .~ET,1 I N ,/~~~ .E,? AE IN.76 E uS. 15 T0D ’-
YAELF,Y*FU5, vA L .-i . f A u.Y~.LJ u- .YA ~u JE T ,Z AJ l , 1 ’ I T T ) I T

5 A LECP1 ,A L G FPC. ,4~~F P I . 42 T J C T , , / 2 ~L 4Uj,74 ~4 / i  N ’O31-s
COM MO N IPOM *N/ PI,77,A LT ,T.4PDu,A ~~u2 , .DT5 .5~4 A X/, - .~,T~~ 1,

1 RAT E2.S TO P2 ,XC ’J5T.,1 -AX ,u .~?,3 MAXV 3 .GUSTYP . r - . : T Y~~~
2 LNGT4/1,PILG4/1.STA. >12 I’.~~~ i / 1
COMMON /MAN A RO/ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

3 YGUSTF,UF,QD,GL~~T ,GvE PT . dx - ’,v ’’,.u~~O,V Y’-.APD .AYO. t N I T ~~~~~-~
2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 14 0 : 1 1 - 3 ? . -
3 •TLS1’((2).T,-iLST,UC).3?#4)b), 4i~~~~1
COM MON /‘OPLOI/ AM )3) .4L 13 ),Ex: T .IC O .-( 23),12c\ .

1 N P A P T , NV A ~~4,’~V 44 /1 -,NV A 4 C , N 5 C ~~L t  I \ I T 3 ? 2’
1 - ,NVA PS.NPP1NT,’4T :’~~
COMM ON /F OQY / y( ’ .,j~~O ) 1 11-3? .
COMMO N /L.JFTS/ NJET L ,A T F M )~~2 i, T L T ) , i T E ~~ (. 5 , D P 1 - JTL(6 ) )N)T)03)

— COMMO N / PJ !TS/ NiET P . u / S T ) ) . C T L ’ ~ 1i~~4 4 , T , ~E 1 P ( 3 ? )
COM MON / C S 4 0 T P/  A U I S P ( 3 ) , A R A T E l 3 > , J E L T A H . ) , T r i W ( c ) ,~~P C T ( 3 (  I N 1T )13~?
OT M E N S L G N P A P ( 1 3 5 ) . 4X ( 7 4 ?  I’. T C - 3 ’
DATA BTHP1/57.2957795/ INITC -)3—
D A T A  L 1 - .L~~/5 .o/
DATA ~N— .c’- ,x IC , FPN’-4/4.44d2. .304~~,2.5’.,1 .3558/ IN I T 0 ~~~~-

00 10 j=1 ,3
JJ ’.—J I N I T 3 3 ? -
PAR ( J u - l O )  r~~ U • j~~ 40~4 )  OF M  I N I~~ 0).

-

PAR (J* 71u).YI1 .J .1-. I .IFM
P*PI J * 4 / d ) - .v (1 . . J . 7 5 1 * F M

1 40 C0 .-?
PAR(J .tIu -I ) = v) 1 , JI OFM
P A R ) J * o 2 ) = Y ) 1 , J J . 3 ) O O T u - . P 1  IN IT C I - . -.
PA P ( J •  j # > u - V (1,J .b 4 )* f l TU P I  i -N i TC- ’.D

-: PAR( J .~~N ) o y ( 1 ,J. 9)* r )Tk p 1
IO CON T IN j E

DO 20 J°1.us 1 40111) -’
PA R( J )= TLJ~~T (J)’XNP

20 P A R ( J . b ) o r P - ~JT L c J ) 0 5 7 . 2 c . 5 7 7 9 S
00 30 J~~1 .I O

30 PAP)12’J ) TJFTR(J )0440P IN I T C - : -- .
p*1* (?3 )r x c T K ) 1 )O X I C
P&P (? .IOD FL TA I1) O D TRP1 140 110 — —
E- AP(25H.45T4)2)’XIC INI T O O - oi

4— 29
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PAN )2810(c L TAI2 )0 DT PPI INITO OSo

P A P ) 2 7 (  =‘ -PrT U I  o 1j j .  INITO O5I
I N I T O T 1 - P

P A . 4 ( / M ) =r~~ ) 1 A > . 0 ) T ~~~1 r 40r T oo~~V

R A N ( 3 i )  ~~~2 C T ( , ( ° t U 0 .  I N 1 T -~’
j
~~O

P A i (3 1 >  • 1 P  ( 4 )  °O T ~ 1 1401 1 Cl-

P A ~~ t 3 ? I * ç T .  > 3 > * , I C
INITOO., 3

PAPI 3 4I PPCT )-I(010 0. IN 1TO O”4

PAR (70> = F L A P 1  I N IT O  ~~~~~

PA P(7 .) =Cj1~~T0F~ 
1401 10040

4 
R A P ( 7 5 ) r 4 ’ O F T K T S  I N I T 0 O ~~7

PAP)TP I AVF P*3T PP 1NIT00~
P A P ( R ) J ) AP ( 7 . 1 )  IN I1O Ob ~
PAR IP3) V44* FTX T S IN ITO O7 O

PAR 11.2) =4PF P*DTOR INI T OO 71

PAP ( M N )  V u1 ,b’ .)*OTR ’i l IN I T O O 7 2

PA P)Vb) Y )3 .1 ’u °DTRPJ 140110073

PAR(1 03):COLST’( 140110074

P A 9 ) 1 U 4 > ~~ CVS I.U 140 1 1 0075

P A R ) )  0:,) A L LØ , 01544 I N I T O O T P
PA R(1 O SI ALP.N0DTPP IN1T007

P A R (  1 07 )  A~~bL’L)TRP 
IN IIOO 7 ,

P A R C  104( ~~LFIN °DT RR 
1401T0079

P49 ( i O N >  =oy °OTN P IN ITCOA )

P A P ) 1 1 0 I 0 C C ~STA* X I C  IN I1C ~~~
p 4 Q ( 1 ) j ) r M u T U S T  I N I T O f l -~2
PA P ) 1 1 2 ( — G F WU I N I T O T ’ -~
PAP ( 1 1 3 1  CVS T I1 2 1N IT 00 4
PARC I 1 4 ).C L LI~& I N IT O O ’ ~5
PAPIIIS) CLPWG IN ITOO- ” N

P49(118) CL FLE IN1100 7

P 4 9 ( 1 1 7 1  C L F I2 . 1  1N IT O )~~
PAR ( 1 1 ” I AP°DIPP INITOO S~
P A.A (1 1’~I C -’L0* IC 1401 100 9 0

P49 (120) YGU ST 140 1 1 00 91

P A R ( 1 2 1 ) ~~~’LA T 1N 1 T 0092

PAR (i??) PFOAL 140110093
1-40i 0094

PAP (1241 .CnPw (i 140110095

PA R I 1 2 S ) = C r F L L  IN ITOOQP

P A R (I 2 P I COET N IN ITOO97

— -- p A p ) 1~~1) = r r - w L ° x I C  I N IT O O P P
PA R)12c() V GU SI I40IT0O9~
P4911 291 CTV 2RT 140170100

PA P(1 3O I TL STX (1) 14011010 1

P A R ( 1 3 l ( r T L S T ~~)? I  14011 0 102
PAR(132 )r1’MLSiN2 (I) 14011 01 03

— PA911 33 ) TAX I1 *NP IN 1TO 1O

P A P ( 1 3 (.THL STK( 2 ) 140110105

P4 9 i 1 3 5 ) : I A X L 0 X N R  140110105

tuO 40 K 1 . ~~5 
IN ITOIO ?

40 AIEP) A > r ) S X N P  14011 0102 4

~ O 
50 X=31..74 IP4 1T O1 ON

¼. 5) A I U X A I*F PN M 1 4011 011 0

4-30
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- NA C— 7 i 3 1  3—~~

IF ~~~~~~~~~~~~~~~~~~~~~~ 7. .1 , .N4” A ’ 4 T . E 3 . 1 0 . ) ’ . . . P4.~ T . E 3 . 9 (  GO ‘l bO~~ . T L 1 1 I

~~~ITE (3) ~~~~~~~~~~~~~~~~ INI ~~0I1.?

C TIM E • >~~~~ ~~~~ — —~~~ • ~ — ~~ 1 4 0 1 0 0 1 1 3
4 0 1 1  ..‘2 T I  u-. • 1 I~ IT O I —

IF ( 4 0T I -~- • .‘.u--1~~!2 .~~~ ( ¼ T IM E O IN t l O .
IF(40TI- ” .~~ c .2~ > .~ E ~~~~ I# .110

60 C 0 4 0 T I ’ 7
CALL T144 ’ A )T J i ~~D . D1t - Q , T L E F T )  T~- I T O 1  I’
WR I TE (Li.70) r.T S4B t~~ t T J i 1  —

W R I T E  )L..— 0 I (PA 2 4 > J ) . J 71.2~2) I N I T C ~~~~
_-

,.PIT( (Lo.PO) ?~~- 4 ( J ) . J 1 - 3 . j O 2 )
W R I TE )LM.100> (P /)J ),J )? .421 N!TC~~?2
4.RITE (L~, , I 1 0 > ( P A R ( J ) , . . 1 J 0 , 13 , ) , 0 F L A P 1
CALL ,,PFM IN : T O l - --
WR ITE (Lø.120? )PAP(J),J 1,24)
WR IT E (8.13 0) )PARI J I , J 23.34) INIT O 3?r-
PETu P-N 140.10127

70 F O R M A T  ) 1 M 1 . 1 O A . F 2 4 . 3 , 3~~.2i44 SE C ’~~L1S MANEUVER T I M € , 1O x .  I 4 0 1 7 U 1 2 —
1 F9 ,3,3,c,3044M1\,Tf5 ELAP 5~~

) C O M P U T 1 N B  T I M € . 5 X ,  14011 0 ?-4
2 28./NEWTONS.’-FT -~fS,DEG ,S~~C JNI T S

60 FORMAT (1Mn ,5ox,1 pr- ~- .
-
~:Jj401 - - 4 2 F c - ~ t N 3 E , /

1 3M X ,1 4 4 A .9 X , 1~~Y , N A ,1 k Z . 2 4X, ?P44SPEEO ) ‘cTS) ELI PATH ANG LES/I ..:141 32
2 22X,l0~-1VELOC jTV .,F10. i.114, DISTANCE .Fp. j. r N I T ~~~~33
3 644 AIR .F7 .?.1O.’. MEA 01~~- ,Fd.3/
4 224.10 .ILOCA TION .3F10.i.11— ALTIT U DE •F~~.1,
S Elk C,N i) ,F1 .?,1OR CLIM,3 .~~4.3) tN IT O l3s

90 FORMAT Ilu - .Q.5 7x , 1~~.-’~~~5E LAI.E .~c F E ENCE,/ 1 . 1 7 0 1 3 ’
I - 2 0 4 . IM U . NX . i RV . 9 X . i. / , . N A . P,- OA , i 1 - O .N A . I I I R ,

2 17x,2”-4EuLEP A N N L ~T 5  F f l M  ~-~OUN:) ,/
3 5A,5.4 A CC EL ,5A, 7F13.3 ,I ,3-PSI.6 *. ’~ - T-E 1A,6X ,3- .~ ./I./

5x. 1OHV ELOC ITY .7F10 .3 ,31 .1ORVEL )CI TY ,3F10.j./ 140:1 - 3: — .
5 b24x.I O~- .LOCA Tr ON • J F I O . J )  I403?O~~~2

100 FOPU AT 11., i , h : , . 13 1- C - 1~~T~~CL )PCT)./
1 7x,$RT~-iPOTTL F,3*,FT.2.p~~.1 S4-.L. W I N C ,  . w I NG, 1N :T0 :’ ..
2 4*,5442--14N .4 ,i 54,VSTAH FUSELAGE,7x .1344C .6. LOC )C~~~.
3 64,15’-.NUST (CC ’> 0—5.1

74,11”LONL , STIC II ,F 7 .2, ei -i A IF .-.F~~.3, 1 40 1 1 0 1 . -i
S 7w AT KY ,F~i .3.12p-4 STA. LINE •F7 .,~.
b 7~ FoD ,F8 ,t,74’. Fw 2) .F~~.2,/

7 7x,11P4L AT ST 1C~ •F7.~~,b4-i CL ,4F9.3,
6 7w A TKP ,FN .3.1,~H P. L INr .17.2. tN I1 OI - ’~
9 7 1-4 LAT ,F5 .1.74- . LAT ,F5.2,/
A TX .5MCEOAL.4,4.F7.2 .6H CU ,4F9.3,17x,10 ,-IW. LINE ,F7 •4, :-\:T0:~~ ,

2 .  14 71-i VE PT ,F5.1,7.- VEP T •FS .2>
110 FORMAT (7i ,11 — I L TP” Nrl T 1 .F7.2/7*.jIHL T o-4 .,UT 2 ,F7.2.1OA. ’’~~~ 1 .j I - ~

1 ,10.-iJFT T I-444JS 7 /7A .11HL AN ULE 1 ,F7 .2,1)x .12RQ IGw T/C~~N TE L. iN :7 ) i ~~~
2 FM .I , /7 u / , I I RL  A NG L E 2 .4T .2,10A .- .HLEFT,p*,Fi3 .1, 1 - ’.ITO.5 ’
3 10o.1bRF LAP ~~~F FL . DEG) ,f-4 .1)

120 F O R M A T  l1./o.’7*,19H-~ivA PLE j E T  SU~~’44PY./l44 .3044 1-4O7ZLE ,4X .(MI. 1’ 
1 4I4,1 .-~~,8x,1-’3,~’- ..1 ’--4,24X,1 - 1 -, .t4X,1P- ’ 40 / 1A1 - THR UST •
2 6F9.Z/llw T,-.174 J •PF/ .1//I .-’1TX, I’s I- Ol
3 20~~REA CT 1ON JET ‘- ‘ A M A 2 4 y / j 1 - -  N C - / / L A  ,44.)Ri,24X,1k?,~~u /. ~ .1T(~l - ~
A 1 4 4 3 , 1 . A , 1 4 4 4 , P 4 , 3 2 . r X . 1 - . , 1 H 7 , P X . 1 M 2 4 . P * , 1 4 I 9 , 2 4~~, / 2 . 1 0/  1 . 1 7 ) 1 — ,

S 1 1 -  T~~PuST .1OF N.1) 1 4 0 1 1 0 : — .-
130 FO R MAT I1—0,5 9* ,ISHCO’.1TPOL 5 ( 3 M M A N Y / 4 7 4 4  CONTROL OEFLECTIONS (CM) .1~~~T 0 I u - -
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40A 0C 76333— 30 -

I 9 x , 2 5 . - . S U P F A CF  DEFLECTIONS (DEG),27X ,Pl-IPCS DATA ,// - INITO1N6
2 17w L01-4C, ST ICK •F1..2,124,LOpISTAPILIZER,7X ,F5 .2 .27X, t N 1 1 O 1 ~ .T

3 2O~~PCT T l-.ETA ) D E G ) / 1 T - 4  LAT STtC )~ •F8.2 . i 24 , T N I T O 1 N 4
4 PH8 1L N S , Q I. FN..~.1 7X.J44F4

f(,b *,F 5.1, M X , F N .// 35X , INITOINi -
5 4044SPOIL F9S , A,F6. 2 .1?X ,JHA FT ,6X, .1.~~X .F).2/~~ ?tOALS . I N I T O I 7
6 9x,F8.2,12X.6rl I~UOOER,11X,F6 .2,1T4.N44LEFI/RT •F5.1I IN I T O I T I
(NO INITO)12

•.... ,........ ........ .•e e e • t • • e*0* •.~~** * • *.~~e* *•0*t ••~~ •*0  0 0 0 0* ee e e eo e • * * 0  • • 0 0 0*

SU R POU TI 40F (IPIM IL PA SS ) ITR 10000
COMM O N /ST PIAeI / E (74) .F( 6) ,XI6(,Tl (9 ),POI8 .7),T2 (2),E I~R (6).l~M 1 , 11 91 000 2

1 T3 (?4?I,DAMP .T4(12),EPO* (11),TS(P3),NPASS, ITPI000.,
2 POP4-4I (8,7),T6(3),M~ PA 5S .ALIM IT 3191000- .
COMMON /MAP.1AL / T7 (5),IAXL ,IAXP ,T,(36),I’IALFPI 1191004)5
COMMON /MAN APO/ T 9113 ).VX B ,VZR. APO .VYR,A NU.A YD , ITPt00O~
2 COLSTP (,CYSTK1.CYSTK2,PCL)AL ,>YE ,APE ,APE ITPI0007
3 , T L S T K ( 2 ) . T k L S T K d 2 ) , A T , ~~T , C T . A T H , B T H , C T R  IT R I 0 0 0 p

CO MMON / 51440 80/  .j , W , T 10 ( 7 ) , C O N D 1  I T R I 0 o n~
COMMO N /TT1PLOT/ A ’-4(3),AL (3),E*IT 11910010
COMMON /FflP~ / vI4. 3 50) 11910011
DIMENSION V A P U 1 >  ,PM (b,7 ) 11910012
E O U IV A L E N C F  ( V A P ( 1 ) . C O L S I K )  11910013
PIO UP*T 7 ITR I O O 1 ’ .
KM 1 Z K O U N T — 1  - ITR IOO 15
N PA SS~~O ITP1 001s
K PASS~~~l 17 910 0 17
C ALL TIMEX (TUSED,DTIME .TLEFTI IT RI O OIN

10 N PASS N PA c c. 1 1791001.4
FpA S s r . c P Ac c * I  ITR IOO ?3
IF(IPASS.F O.LPASS ) .cPASSoO 1TR1 00?~
I F( C O N D 1 . N F .0.I ~R I1F (6 , 15 0 )  NP#SS ITRIOO22

ITRI OO?3
CALL AJ A C OP 1191002. -
IF 1EXI T .NF .O. I GO T~ 110 l I PtOO ? 5
00 20 ,(*1oc l~1 ITPI 0O?~

20 POIK ,KD IN T )r— F)X ) 119100??
00 30 c=1 , Kw1 IT PIO1?~
IF (ARS( F1,~~).GT.O4MP ) GO 10 40 1T91002u -,

30 CONTINUE ITPI00~~/
CALL OAM PFP 11910031

40 COMTI NU1 - 11910032

DO SO ~~ 1,KM 3 I1RI 003-3
I F ( A 5 S ( F ( K U . G 1 . E P P ( K ) )  60 10 60 1191003-.

SO CONT INUE IT P I O O 3 N
00 T O 120 IT P I 0 O 3 t

60 CONTINUE ITPIO 0I7
IFUPASS.r,T .0) GO 10 60 119100344
. J 2  ITRIO O3N
CALL JA CORI 11910040
IF’ E X I T . N u - .O.) 00 10 110 11910041
Z F ~~~ CUi N T . F ( . 7)  - 

I T P I O f l’

¼. 1 CALL V831) (vI1,90),Y (l.9I),Y(1.92).A’YE,APE,4wE.VX ~),V YB ,V ZB,— ll FPIOO- .- ’

A — 32
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NA0C ’ 78313 30

0 07 0 I .-1.~.
F 104 . 4 4 & ë ?  IT P I O ’ i - s
IF( I .G T . 3 )  F 1 = i . 3 S S R 2
C0 70 J:1,7 118103 .7

70 PM(t .J> Pr (I,J)*E1 ITR IQ O ’’
l F > C 0~lU3. ’.E.O.) CALL *RVP >2,vAM ,,)M1,P’.1,TAX L.TAXR( ITNIOC.N

80 CONT INU F 119101403
DO 90 J 1 , W’D1~NT ZTU IO 0S

00 go 1=1. .-’- > 1T PI01 -~2
90 PD PMI>I, J .- POII, J I

CALL SOLVF 119C031 ~.
IF EXI T .~~~

_ O .) GO To 130
CALL -EAT ! (X,EPOX ,4L1M IT ,VA R,A T ,,~T .CT,ATPl,BTH.CTH ( I’~ 1 0 1 4 0 —
00 100 l~~~- ,7 118 :10407

IF (A PSIVAP)I)).GT.HALEPI ) 00 10 110 X T PTOLN’ -

jOO CONTINUE IT ,IIOTN ,

IF)NPASS .L T.MXPA SS )GO 10 10
110 E41T 1. I TPr3~~— i
120 CO40TI’~U(~ IT P10~~ -2

CALL P A R A  ~w,C0ND)) t T ’ICOe,3

RETURN 1TR:0O~.—

130 CONTINUE
WR IT E (6 . 14 0 )
PETURN

140 FO RMAT > 1 N O . 41RTHE P AR T I A L  D ER I V A T I V E  M A T R I X  IS SINC.UL4R,/

1S2k THIS IS P~~ORA PL u/ DUE TO 4 CONTROL RE 12 -4C , UNCONNECTED) 11 91CC .- -.
150 FORMAT I1kl/1H ,S OX ,2 5 H 0 0 0 0 0  STAWI OF ITERATION .I3.b’i ~~~~~~‘( I T ~~1 0- 3

E N D  
- 

11 8:1071

• . . • • •0• .• . • • • •  0 0 0.0 0 0.S* * . . ..0 0 0 . 0 9 00 0* 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0* .t •  ..........000...

SURP OUTINF IVA ~ (E XYT .LINK, T4*L .TAXP ,PILGH2) tV4~~00~~1
COMMON /STPIUA / AY .VH ,AGW, 1XZ ,XAO, ’fYD. iZ~~.4LG~~,AP FP,AYFP,CC .WL, VA’- O -172

1 C0LL )b),CYC F(3I ,CYCL> 3>.LIS T ,5CI T (24J(.-”7~~~(3> . T V A P I C ( 3
2 11ME ,TMAX,xC !T 0.~~~,ALGE7,~~L ,ALbE2 .C-=-~~T4.
3 CPw 1C. DIX IZ ,DIY1X.0I?I Y ,FTi~TS.’-E4 O .PIJ30,
4 ISTAB(1 4I,ZMAX 2,ZRAX3.A SECC )L ,CY IC .u- .UOIND.
S ZDELII.ZDELI2
COMMON /POMAN/ PI.l7 ,A LT,T ,APDU ,ARDD ,A YDO.DTN..1.GMAXV .RA TE1 . I v A ~~C O 3 .-

1 RATF2,STOP2.X0UST .GP~AXVi,( ,MAXV2. (.MAXV3,GUSTYP , 1 . - ~ _ 3 1~~ .
2 LNGTMI .PILGH1 .STANT2.ODAI.0D42.00 A3 104— 00 10
COM MON /LJETSI NJETL .XAu -JETL )8I.YA JET L I& ) .ZA JE TL Ib ) .APBJTL (b), I v A R O O l I

1 AP8JTL (6).CONLJ )2,5),NCONL )6) IVA PC I 12
COMMON /‘-I F Tl / T 1 (553) .*C 4 4 I20 ,b ) I V A R ? ’ -l ?
PEAL LNGTwI. LNGT1-12
DIME NSION TAX ) 2 )  IVAR0 OI-.
DATA OTW, T~.OP1/ .174 40329E—01,6.2b31R5 / IV A ~~O )15

~OEL IMLE l,*2 ,( 3) A M A X 1  IX1.ARI N 1 (42,431) IVAPC 11
TAX (II TA,L IVA 0 -(’~~1~
T A ’ * I 2 ) 3 T A X~ IV A ~~C - - I d
00 21.0 L 1 , ,(PE AD
J:((CIT (L)

- i  IFIJ .LT.1.r49 .J.GT.33 60 10 290 IVA ’-O O ?i
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40A 0C 78313 30

I F)LI NI ’ .E O .l) GO TO 10 IV*80022
IF IJ .EQ •14 ) GO TO 1’.O 1VA POO2 j
3F (J. .~~() 0-3 70 290 1vA,~ o0?_

IFIJ.t4.2?) GO TO 290 IVA POO?S
GO TO 2M1 I V A ~~0 O ? 6

1 0 CON TIN UE IVA ~~0 0 ? 7
W Q I TE (~~.30 O I J .> X C M  )L,FI,~~~i.8)
IF)J. - ,T.e- ) 00 00 11 0 TVA ~~0O 2-’
C-Il C- )  (~2C, 3O, .-J .5O .l.O.70,bO,90)’-j I9A ~~~O3 0

20 OA= 1 0 8 . / 3 ? - L L > I )  IVA A00 3 1

GO TO i0~- 19490032
30 DA ’~I O o . f C i - C F ( 1 >  IV AR3O33

60 TO 1C C IVA POO3—

40 DA:1 00./CVCL )1) IVA ROO)s
6’) TO 100 I V A R O O 3 P

50 D A = 1 0 0 . / ’ — c C A ( 1> 19 4 9 0 0 3 7
GO TO 100  I V A R O ) ) ’

60 DA=100 ./C fl L J ( i . 1 ) IVA R 0 O 3~
GO T O  L O U IV ARO O4 j

70 DA=100. /C -4 ’LJ (2,i> 19491041

GO TO 100 19480042
80 0A=1 00 ./CONLJ(1 ,2( - I VA Pfl’.3

GO TO 110 [VA8C~~-.4
90 DA=1 00 ./Cr’NLJII.2 ) IVA RO 04~

100 X C I T (L .2) r X C I T  )L ,2> *OA I VA POO,8
X C 1T>L .S )=~ C17 (L,~~

)
~~P4 

19490041
I F ( X C IT ) L .3 ) . EU • O .)  r,O TO 280 19480141.
IF (XCtT (L.6).UE.XCIT (L.3).ANO .XCZI(L,61.GE.XCIT (L .4)) GO TO 280 IVAP OO4 9
XCIT(L. 4)=C.9Q-# . 1V A U J 0 ~~3

XCIT L.El )=~~9P. 
19480051

00 TO 21.0 1VA 83152

110 IF J.&T.1?) 00 10 130 19440 1403

~GUST~~~CI T (L.1) 
IVANOIN-.

G M A X V 1 XCIT1L .,2 ) IVA 80 040 40
L40GTw0~~XC 1T (L .3) 1VA801 — ~
SIA RT2 XC I T (L ..I.LNc,TH1 194—0157
LP)GTH 2 XC TT )L ,5)
GMA X V 2 X C TT )L ,b) IVA PC05 P
STOP 2 S I APT 2 .L N(.T4’4~~ t V A ~ ’0 0 N o

I F ) J . EQ .)O .OP .J . EQ .12 )  60 10 120 1 V A R O - e - i

R AT ~~1 0 .  I V A R O O N
I F (LNG TMI.N E .0. ) RATEI OM A XV L /LNGTI’4 1 I V A Q O O N 3
P A TE 2 O. 1949005 .
IF LNGTH2.NE.0.) PATF2 GMAXV 2/LNGTH2 IVAP0 r.~’2

G MA * V G M A X v 1 * U 4 A 4 V 2  IVA ~~O -~ ’ -~
GM4xv3rc~M AIV 1—sTAR12 .PAT E2 1948004- .
6(1 70 21.0 IVA-40l40~

120 PTLGH1 O . IVA8OC40~
I F 4NGT.-.i. ’~E.0.) PILGMI PI/LNr,TH) 1VA 80071
PIL G40~~~O . 

TVA -’ 3O 7 1
IF(LNGTI- .2.PIE.O .) P1Lc,H2~ PI/LNG7 H2 

19*90072
Co TO 2 p 0 19490073

130 ~j— 1 2 1948007 .-
(2,0 TO I2H0,2~iU .2b0,?8O,l5O ,16O, 170,180.290,280.290.280,280, IVAROI740

¼. 1 0 ,2 9 0 ,2 N O , 2 9 0 , 2 9 0 , 1 9 0 ) , K  1949 0076
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N AO C— 76 3 1 3—3 0 
-

140 IN OIC~~XCI T L .~~(..O1
t F I ~- ’J I C .~~F .24 00 10 21.0 1VA ~-307
INOIC .--’CI T (L.~~I •.01 !V49001
IF IINJIC. L T.1.QR .1N OTC .GT .2) 00 10 290 IVA ~~C C R
X C I T  IL . 5 ( . - I A X ( IN D I C )  194-40 024
X C II (L.~~) =1 • 19480)24
GO TO 21.0 194 1-1)24

150 XCII )L.2)~ XCIT>L,2).100./ (PEO A (1) OTN )

— C’043.-U. I VA S O O i
(‘.OTO 21.0 IV~~P~~0~

160 X C IT) L ,2 (~~XC I T )L ,2 )/ CYCL (3 ) - I VA 4 0 0 R
4CI T IL. 3 )~~*C IT) L ,3) /C YCL( 3 ) 194 .10- Cl

tiDA 2 .-O. I VA POC- ,
6070 ~ c~0 I V A 4 c O 9

170 CONTINUE I v A ~~3 C —
X C I T I L , 2 ) r X C I T > L , 2 ) / C Y C F ( 3 )  1 94 9 0 0 9
XCIT( L .3)= %C IT (L ,3I /C YCF (3)
*CITIL ,4)= XCI T (L ,4)*OTP IVAP lZ~
DOA 1~~0. IV A P O C
6(110 21.0 IVA PL O R -

180 X C I T  ) L . 2 )  ~ x C I T  (L ,2) OTWOPI 1 9 4 - 4 0 c c
X C 1 T > L , 3 ) r X C I T ( L , 3 I D X C 1 T ( L , 2 )  I V A R 4 3 -
K~~XCIT (L.5 ) •.1 1948-33- 2.
1F 11 .LT.1.cR.l .GT.P GO 70 290 IVA RO 1O
60 10 1200,210.220,230,240,250.260,270),K 1 9 4 _ O i l

190 CO NT INuE I V A ~~0 3?-
IF (-1CIT(L .3).LE. XCIT )L,1 )I .XCIT (L ,3I~~9999. 1948010
Ir( XCI-1(L,s) .LE .XCIT (L,31 I XC1T (L,5>=9999~~. 1 9 A - O I C
GO TO 21.0 1 . 1 4 — 3 3 ? -

200 CO NTIN UE
XCIT 1L ,3).-xCIT (L,3 )~~1 00./COLL)1) 1949010
60 10 21.0

210 X C I I  IL.))  : X C I T ( L , 3 ) 0 1 0 0 . / C Y C F  ( 1 >  I V A R O 1 1
GO 10 2t~O IV A POI. 2

?20 X CII (L ’3I:XC IT )L .3I°100./CYCL (1> 194 - 11
GO TO /Pi O IVA P O II

• 230 X CI T (L ,3 ).-XCI T )L ,3 )O 100. /PEDA (11 I V A P O 1 1
0-0 TO ~$0 1 0 4 0 1 1 1

240 XCI I IL.)) ~x CI T )L,3).1 00./CONLJ II,l) 1949011
GO TO 21.0 I oA L 3 ? 1

250 X CI T 1L .3 ) .-XC IT (L,3)0i0O ./CONLJ (2.1) I V A 8 T 1 1
0-0 TO 21.0 IVARO ::

260 XCI T 1L .3 )- .~~C1T (L. 3 )Q 10 0./CONLJ (1.2) IVA ~~0 Il
0-0 10 21.0 IVA-’012

210 X C IT (L. 3)~~x C1 T IL,3).100./CONLJ (2,2) 1V4~~— 12
280 CONTINU E 194903?

PE T 1 P P N  I9A 23 1?
290 PP1TE (6,310) L.J IV 0-~~ - I?

F X 1 T r 1 .  IVA P -112
PFTuPN 1949012

300 FORMAT ( 1 4 4  • 2 5 4 . 1 3 0 . 1 . F 1 O . 3 )  1 0 4 8 0 1 ?
310 F O R M A T  I 2 4 W O C H E C K  P*PT 2 DATA CARD ,12,11H J CODE IS .12) 194 801/

(400 1VA 80 12
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40A0 C 7 6 3 1 3 — 3 0

SUR’~OUTINE JA0- )~4j
C OM M O N  /ST Q IAcI / E (7o).v(6),x(6),DL,oM,~~N ,c 2x .~~

-
~ .D Z .IX. Iy ,Il .

1 PO>s, 7(,0T9,E 4.t ?(6>. 2 4 4 J .~~~
(.

~i2.S~- 3(l . b.1), 3 4 ( 1 2 0 3
2 zEL)l4) ,X 1-fl7 ).X FC (28),XFu -~~7 .XFS I35).~~C40 7), ,iA C O l l -.

3 xI T 2 1 I . X . , 1 . -1 2 L ) . T E L ~~~1 I . Y F u -~~2 ) . RLCG, JA C’ 4)l5
4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ JAC -3000N
5 X J E T ) 1 W ) .X M I N , -~Y > - F8. C N1 ~C 3. ,4iES5 .NPA5S, -~~0-. 1 (b.7), ,~~~- T I f l 0 f l 7

El STAC0,IZ1242),DT4R5).MXP4 SS.4LI M 1T ,* PJt L_ O),r..1 JT (7 (JAC~~~O fl1
7 ,XLJ T (1.4I .Y L JT 7( 3 4 C C 5 1 - 1 ’
COMMON / M 4 4 0 4 9 - 14/ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1 y G U S T F .C’F ,D.&LAT.G V ER1.0 ,v/ ~~.A4- D,~~~-~,AP D ,4Y), ,jA C -~~~1 1 L
2 C O L S r ~~.CYSTK1 .CYs 1-~1 ,-F 0A L ,A Y ’-.A PE .A8E .JAC000I2
3 ,TLSTK(2). T24LST.((~~(.AT.-,T.CT,4T24.1.TR.CTR .JA 0000I3
COMMON /TOPLOT/ A RI 3 ),4L( 3 ).EXI T. ICO’- iI2O (.IPSN. JA 00001—

1 N PAPT .NVA 4EA .NVAMU,N VA RC ,NSCA L E JAC 000iS
COMMON /4VA PTR/ 40V 49(6 ),ROI JAC000I6
DIM ENSION vARII1 ) .Pr )1>6 , 12 ) .JAC0001T

4 EQUIVAL E 1-’C F (VAR I1),C0LST~~) JA C 0001B
DO 20 L .1, ,(M1 ,J A C 000I .4
1FIL .C~T.1 V A P ) yv 4 8 )L — 3 ) ) : V A E ) , V Ap ( L —1 I I — r ) E P D ( ~~V A p c L - - 1 I ) JAC C-/320
IF 1,(VA 9(L—1 ).E~~. 1..A 40O .)AT .40~~.1J..OR.rl T .NE .0..OR.CT •NE.O .)I J A C O O C 2 I

1 ~A P( 9I:AI .11.1 •CT 4 9 4 ? )  p )  )~~ v A1-4 ( 1 . >  JAC000?2
IFc,c VA9IL_ fl.EQ .10.ANO. (AT .’4.NE.O..0R.RTH .NE .0..0P.CTH .~~E.0.)) JAC 0002j

1 V A R (11)OAT w.(N TR.CT .l*VA .E(10)I*V49(1 0) JAC 000?—
V 4R (I~VAP( L ))=~~A P I K V 424)L ((•DEPD (rSV4R)L )) J4C0OO2’~
!F ( F V A R (  L (.EQ . b . A N C . ( A T  .NE. 0..OP.R7 .NfC .O. •OR.CT .NE.0.)) JAC000?0.

1 VA R )-  9).-A1 ‘((IT •CT *VA R ( 3)) 0VA R) 8)  JAC000?7
IF F9A ~ L ).EU.10.AND .(A IH.NE. 0..OP.BTH .NE.0..OR.C1R.NE .0.)) JA CP~~-D ?--

1 V A 9 ( 1 1 ) 4 4 T H (OT H .CTR V A R ( 1 0 I ) V 4 M ( 1 0 )  JA C O 3 ? ? N
CALL AJAC r5 X. .JAC0003O
IF (E XI T .NF .0.) RETURN JA 0000ii
1”) 10 K:1...u1 ,J4C00032

10 PD ( F .L  ) . ( FI I ~~) .PDI (.(M1 1 ) )/EPD  J A C 1 0 0 3 3

20 CO N T I N U E  JA COO -13 .-
V AR (4V 4R(wM 1 ():VAW).(9447(wM 1))_ 0190 (NVAR( KMI)) JA0000jS
IF(KV ARIFM 1 ).E 3 . 1..A NO .(AT •NE .U..OR.NT •NE.0..OR.CT .NE.0.))

1 V AR ( 91:4 7  •(~-4T .CI •VAP I 1.I) °V 4u -E( 8) 34C 1113 1
3 F ( p c V A R (i ~~u 1 )  . EQ . 10 . A ND .  >A T H . NE . U ..-3P.EITH. N E .O ..OR .C TH .NE .0.) ) J A C C C 3 3 N

1 V A P ( 1 1 ) 4TH .(NTR.CT.-4 9A 8 I 1 0 ) ) ’ V A R U O )  JA C O O 0 3 -~

RETURN JA 00004O
ENTRY BJA 000 JA0000 41
00 40 L :1.11 JACOO14.~
I F (L . &T .1 )  V A - l ) L — L I :V A P ( L 1 ) —D E PD (L 1)  JA 0 0 0 043

IF( I L— 1 ) .E.4 . 1 . .A ND . )A T  .NE. 0..DP.8T .NA.0..OIX .CT •NE .0.)) J*C 0 0 0 4 —

1 9* 9 1  9)~~ 4 T  ‘((IT •CT °VAR( 1.I)~~V4R( 1.) J4C0004,
IFI (L—1) .E U .L0.8NO ,(A Tu - 4.NE.-J .. OP .RTH.NE. 0..OR .CT’i .NE.O. )I JACO00 .’~

~: 1 VA9 (1 1 )5A IM ’ )BT I-4. CT fr4* VA R (LQ)I’VA R( jQ ) JA000047
V A R ( L) V A P ( L ) . O E P D ( L )  JAC000 .1.~.- -

-
- IF( C L J . E Q .  1 . .A ’ i D . I AT  .NE. 0. .OP.1.T • N E . 0 . . D R .C T  •V F . 0 . ) )  JA C 000 ..-.

1 9 4 9 ) 9 ) : A ~ 4)HT .01 09481 1. ()°vA~~( 1.) JAC 000NI-
IF( L ).EQ.10.AND .(ATH.NE. 0..Ow .(ITH.N1- .0..OW.C)44.~~F.0.)) JA000T-II

I V AR (LII 4A TM ’ (NTM.CTM VARUOH °v *RI lOl JAC000N2
CALL A JACOP JA C000N ’
I F (EXII.~~F .O . ) RETURN JA C- 103 ’ .
DO 30 I~:1,icM1 J*000CSN

(0~
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--5-5-5 -

‘ NADC’-76313—30

30 1u.L .- (Fuc).PD1U,12))/EPO
40 CONT1’~ ’0 ,.AC 000407

V 4441 i ).-VA D(11)— DE Pr)(11) JAC O C U5~
RETURN JAC O fl O - -~
(NO JAC0 0O’~o

•..0•e 4 . .4 . 0 4 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 4 4 4 0 0 4 0 0 04 0 0 0 0 4 0 0• O W •0 0 4 f l 0 0 0 0 4 4 0 4 4 0 S . . 4t 0 4 • S 4 0 . .e

SURWOUTI ’’ JET INT JE T I000L
COMM ON /STPIA - . / CIEU I .,14).*CONI6 3),ETEM (304),XRAM .ZRAM,RAMM 3?TI000r
COMMON /M 4 N A P Q /  ITEu ,V ,V IEM(11I ,9X .E.VZ ~~.A Pfl,VY1 JETI000 i
COMMON / L J E T S I  N J t T L , A T f 1 . ~~~-jJET (6I,RTEM8(68),TLJET1oI ,

1 t4 T EM 16). T 44 L JE T I1- ) JE T 10C ~~
,

COMMO N /EO8CE/ *T(9),AIN ,XI 1)2 ),XADD. Y I{6I,YI ~~.YT1(?).7A DD , jE T IOCI- b
I ZT (9),ZIN .ZTI,ZAL). PMT )R I . PM I .,NTI( 2I.0 -44 00, jET 1)1T
2 P MT ( 9) ,P M I N , PM T L (2 ) ,PM 4 0 0 ,Y M T I N I .Y M !N ,Y M T L ( 2) .  jE T I 0 0 3- ’

3 YP~AO)) JET3?0n~
COMP”ON /MAIJ A L / Q,AP J E T I O G L O
7701:0. JE T I O 0 1~THI OT s O . -

D R A b . J E T I O C I A
DP’vbO. 

- 
JE TIOO I ..

DPZ4O.
DO 10 J 1r I ,N JETL J E T I O O 1 1 -
TT O T T T OI .T LJ ET ) J 1 )  . ET I 3O

10 THTOT TNIOT .THLJE I(JLI—A R1.JE I)JI )
THAV E L .5705•SIN (THIOT/NJETL) 4ET1O o :-~

JET
V K X :VXN ° ,5925 JE T 100?
VI(Y:VYP~~.592S

k- DELL:IT0TeIXCON )S0 ).)xCON)5~~I0V XX . XC0NI52 )9VPIX**2 . ,,j E T I O l2i
1 X C ON I 5 3 )*V K X ~~~03 ) * T w AV E / I 1 . 5 7 0 1 . ) )

0EL0:TTOT.’ XCON )54) .VCON )SSI °V KAI*V 4X JE110025
DELRM .-TIOT*(XCON)b O ) .ACO NI6L (*J ’cY I*V P’ Y JEI:03?N
DELM=TTOTO XCOrJ -b I .IxC 040 57;OV PcX .XCON(58I* V PI* 2. JE C I C C ? 7

1 XC 0N(59) 0V1X 4*3I*T~~A VE/ (1.S7O&)) JET IOC ?-.
CALL 9821) C—O 40L D.— UFLL .AP.*400 .ZAOO .1) JET~~ - ‘ ? . 1
IFITTOT .LT. lOuO.? 0010 20 JE11003 )

0 09X 9A”~~°VX 9 ,IEIIO0:- 1
DPv :RAM . VvR JE T i 0O~~
DRZ= PA~’M0v?5 . E T I - )033

20 YADD :U. JETI C- -)3.-
P’4ADO:t)fLI~M
9M400r0(LM • 

~~ T I C - 3 3 b
YMA DD ’O . 3ET lC • )~~ l

Y I N S — D 4 4 Y
Z I Nr — U ’~ l

9M1 N4—)jRy•784M JE7I00 41
p
~41 N.-oNx .?pAM.r,9z.xoAM
Y M I N 4 — U R V O X R A M
RETU RN JEII O O- .

- 
- (NO J E T I 0 0 - .~

¼.
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SUH~~OUTI40F L~~~~
1- j

~ 
(V .A..C,,ZF.,NWINGI LAM0000L

COMMC ’. / S T P i A ~~/ F 4 T . - ) . ) e ’ I , X 1 4 - ) . ~~ , ,1- . , L N , 0 1 . - 3 Y , O Z . [ X . 1 Y . t Z ,  LAM0001.1
I PO)6.7I .PT- ~.Eo ’0. 8). ,~~~fl.812,S.’ 6,5.1), LA ~~ -O fl ’ 3
2 X(L I 1~~• I • X E - . 1  I T )  • ‘~ C) 28) • 0 4 0 4 7 )  • ~~ 4 0 )  3~~I • 4 2 , N  7)  • L4~ -000--
3 ~ IT( 21).~~4,)2 1).V _ r 2,(.. (,Y~~L (c L ) . Y ~~,)41 (. ’t C G, LA M f~0l,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L A’  - 1 ~~~-

5 X JE T II 4) . X M l N , A .C .~~C ) .- 1 S S .~~~A~~.,-~T - Pl II6. 7 ). L Oll -C l
b 5TACL ,.T/~~~~.TT S3.44XPA SS ,*L1 01T”- .-JT 4)0 01 .YPJT)7) LA- -- 4 f l C ~7 • X L J I ) 4 - 4 )  •~~L J T ( 7 )  L AM 0 0 0 -
COMMON /1804010/ (J ’-).VV )) .r A ( ~~2),flj -(,?).N~~04TS,(,41N9. L / — 1  00 0

1 INDEX. STGAIN(bI. ISTAk ,COELT ),SLO TIJ ,9)
COMM ON /‘* ;AL/ ‘)‘4L~~

4 L A M ) O f l 3 ?
DIMfNS1~~ , PL4(1UE 1- .1L OOE )6),THLFD24)b ) .IZERON(8). SM( 3 .9),DM OOEI61 LA . UOLi

1 ,FA 40I 42I1.I,4J000T (2,3I, ZLNI1lb ),FANGL( b ),ZLNT2 (6) LAM .U)0i0
PEAL LX. I2,M4SS LAM00 0I2 ,
COM PLEX R000T LAM00018
WRITE I 6.150) LAM000I 7
S1TSIN (4L~ t- ) LAM000 8
CI COS (A L FA ) LAM O 0O I~
52:51 °2 LAM000 2O
C 2= Cl ’ ’ 2  LA M 0 0 0 1 ’l

S1CI~~S1 C I LAM 300??
00 10 ~)sj,3 LAM00023
DO 10 1 1 . G L A M 0 0 0 2 ’ .

10 SLOT (J,II:0.O LAM000 S
00 20 1:1.4 L*MO01~~O
PLMO DE (1) •0 . LAM000?7
FLMO )3EI1): .0 LAM 000?-
THLFDEX)I):.0 LAM O0O?~
IFEP ON(I):0 LAW0003O

20 CONTINUE LA R0003I
5LOT(~~.2)=~~ASS LA M00032
SLOT (1.3) . - — 5 P J  14,~~.11 LA~~

10133
SLD T I1 , 5)r—)S9U(5,4 ,1) C1*SPD (6,4.I)’Sl)/V LAM O 0O~~—
SLOT (1.1.):_ TCSIV LAM000 3—
SLO TII.9 ) SS— )SPD )6,4,1) C1-—S PU (5.4,I) S1)/V LA M 3 0 3 3 4 -
SLOT (2.3)=— (S--))4. 5.1)°Cl*S PD (4.b,1)’Sl) L4M00037
SLOT 2,4): (I~~’C2*IZ0S4’?.*XFS )1i )0Sl C 1I/V L*MO0 3-
5~ OT (2,5)r_ (5PUI5,S.I)4Cë .)SPO(b .~~,3)~~$PO(S.6,1))451C1

3 •SPOI~~,4-,1).S2)/v LAM000. .0
SL0I (2’1.) .-— )XFS) 11 (4C 2 ...5* )tX— IflO S2) /V LAM 00041
SL O T ( 2 . 9 ) : — ( S - ~C I 6 . 5 . 1) * C 2 . 1 S P D ( b , 6 , 1 I - S 0 ’0 ) 5 ,S , 1) ) S I C I  LA4U0042

I —SPD)40.4- .1 I*S2)/I LAM00 04J
SLOT C3 ,3,r— )SPO)4,b .1 I C1—SPD )4.,,1) .SI) LA M O CO4- .
SLO 1 (3,4Ir~~L0T(?, 1.(
SLOT)3.5)r— )SPDIS,6 .1)’C2.(S PO )6,6,1I—SPD (5.S .1))SIC1 LAM O 0-~~~

1 —SPO (40.5.L)’52I/V LAM000- .7
-

- SLOT )3.4-)s(1X’S2 .IZOC?—?. XF S (11 )*S 101 )/V
SLOT )3.N):— (40-’U) 5.b,(j0C2 )SPD (b,5,II.Sp )15,6,1))*51C1

1 •SP U)5,c.1).52)/v
C-’) 30 I~~l.3

LA MOO 0 2
IF( I .,T .1) 7 1:4.441.22 LA M C C C ~~ 1
(‘0 30 J’l. - . LAM000S4

30 SM(I,J):~ L 0 T lI ,J I 0X 1 LAM000SS
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4040C 70i33 )0 

—

—, W R I T E  (P .11 .0)  L 4 ’~ ~- 4 0~~

W Rt T F )b, 17 fl)l (SM (1 ,J ).J~~1.9).I:I’3) L A 4 - 3 3 0 - 7

~9ITE (6.130) 
L’~~~~ (’-

C A L L  S~1T L A M I O  - -‘

I N O E X Z 6  LA M ~~)1~,0

C A LL E L E C  )C .AIrJ R)

DO 60 I = L . ~ -j . - ’~Tc  4 A M ’ ~ 1 0 ’ -
IF uU)II .Co.. 0.A~~~~~~- I1).EQ..O) 1)0 TO 50
I F ( v V ( L l . F ’ ) . . O ) G ( )  T i  40 L~~

M

PLMOOE1I I= 1..? 832/AhS) VV)II) L4~ 
0 0 4 - -

40 1F 14 ’ UIII •FO. 0.) GO TO 50
FLNODE(i) fOPT IUU(I(**2* VV( II*42)
DMOOF)I —I UIII /FLMO ’ )EII ) LAM33O ~
TM LFD~(I I>: .693 1 S/ A 8 S ( U U ( 1 ) )  L A M C 0 O ~
GO TO 60 L4’01070

50 IZERONUI=l LA~~~- )O7i
60 CONTI NUE LLH~~007~

DO 110 lrI. NUMNTS L A C C  ‘3
tF(IZE RON )1).NI .0) o~ TO 110 LA’~0O0 —
P(LPxIJ U I I I  05L30 ( 1 , 2 )  •SLOT (1,3)
ZPRT :VV (floSL )T)1,2 LA M L 0 7 0

P000T (1,1)=CM PLX )RELP,ZPRT ) LA W C IO ’T
P0 0 0 I ( i , 2) = C MP L X (S LO T (1 . 9)  •.0) L4~~~0 C 1 ’’
PE LP ~~ 

— (  ( I U(I l ° S LO T ( 1 ,~~~ I • S LO T I L , 6)  )

ZPRI~ — V V (I )°SL0T (1,40)
P000T (l,3 =CMPL* (RELP .ZPPI) 4AM C C -3 -~
P0001 (2 ,11 = C-’ -~LX ISL OTI2 ,3 ) .•0)
RELP UU (j).SLOT)2. .1) •SLOT (2,9) LA ’00-3 -
ZPPT ~ VV (I( SLDT(d,8)
P0001 (2.2) = C M P L X  I R E L P , Z P R I )  LA ~~~C 3 , C
PE L P ~~~((,i U (t ) °? VVII)**2)°SLUT (2,4) •UU (11°SLOT (2.5))
2PPT — )  ?.°UU (I )’VV II ) SLOI)2.4I •VV )I ) SLOT )2.5))
PO OO T 1 2 ,3 )= C ~~~8L X (9E L P ,Z P P TI  L~~~~ -1’~~’

CALL COM SOL (24OOOT,PP.7T1.ZPT1.P~ ’ET2,ZPT2I L 4~ - -
ZLN T1 (1) :c rR T )  RPR T 1GP P P T 1 .Z PT1 ZPT1) LA u 3~~0c~
IF(PP RT1 •EQ ..0) 00 11 70 LA~~O0-3 -’ k
FA NG1(1) = 57 .3*A TAN2 IZP T1 ,PPRT 1 )
60 10 ~ 0 L#MC 0 0~~

• 70 F ANC,l)I):g0.
80 Z L NT 2 ( I I :  ci~wTUPP8T20tJU(1)*ZPT20VV(I))4*2 •)ZPT24UU (j)—PP.’T?° L-~- ’ 1

1VVU > 21 /t . UU (I)°°?.VV(Il °°2)
IF (RPRT2.Fo..0) 00 10 ‘~o _~~~~~ : - o - -
FANG2(I):S7.3O ATAN2((ZPT2°UU (1)—P PRT2*VV (II), (QPRT2’UU (I).ZPT2 .vo)L~~’- 7’c - .

II )))
GO TO 100 LA’ ~0 l 1 O O

90 F A N C - 2 I I I = 9 0 .  L A~~- C ? 1 O l
100 CONTINUE
110 CO’ITINUE LA ~~-3~ 3?3— 

- DO 120 1T1,NUNRTS LAM 010.
-

- 
I F (V V I I ) . L T . .0 )  00 10 120
1F(fZ€ 9 0N i r i .NE~.O1 00 10 120
W PITEI6,140)U )III ),Vv (I).PLMO DE (II.FLMOUE (II,DMODE(I) ,IHLFDR (I) L4 ”  -

120 C O N T I N UE LA ~’-J0 3?’
I~~1 

-

C ALL MODE (PD iV ,1) L A M C L 1 1 0
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- P4A0C 76313- 30

LA M U C  l i i
130 FO P M A T ) j~

, .40-,4.?3~4 C i - T Q 0LS F I * E J  410O1S/25X...~~UFAL,M .o~41~~8(2,.. LA M O01I 2
1 t 4 * . 0, ,1- EP1~~~~~ .5 X , . N AT . F9E0..~~~A , 7 M D A M b L~~~

4.,~~~X . 1 0 4 lT * 9A LF D 4 L )  LA ~~~~- 0 1 1 J

140 ~ 1,~— 2 . T )~~ 1..4- - 1 13. --,) LA 4- 0114

35 4. F T I 1 ~~)..-1’ .1 ?--’~~- .TE.~AL ~OP~~) LA 4- .0C11~
183 ~ - 3 4 M A T ( A  .4 . O 1 - . C - -,E~~~~ C I E~. 1T~ OF - :4~A ..1Cc~~~— I c 3 1 c  E o A l I 0 - ,--~/ LA~ i l l o

1 1 L 7 , 1 7 — ~-~~r—— c ’’2 T 4 — S . p X . 4 ~~— E T A . - . 1 A . i 1 ’-- - - l I — S ~~~ 2 P1.1— S. La’- 0 1 3 ?
L A ’~~ 0 1 1 l

170 FOOMAT I 18O,1O X. ’~r~,12 .5) LA~~~ c 1 ~
(ND L A M C O 1 ? ~

••• •••• 4 • 4 4 4 0 t*4 0 • 0 0 0  • e* 0 e Q e e• •* • • • •e * *0 0 4• 0 • * . 4 0 4 4 0*  • • •* •• • • •  S .t * • . 4 4 0e* • •  b t t b O

SuN 8C~~T140F L IFJ ’ T LIFJ000I
COMMON /FOQCE/ T1 )F ) •X FLJ.12(91 •Y 1 ~~L J . T 3 ( 1 ? )  ,1F 4 3 , T . l 3 ? )  • — ‘LJ. L1F .J0T ’ 2

1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L1F -J00 I13
2 19(?(.v (~v~~O LIFJ000-.
COMMON /M440480/ T L O t I 5 I  ,A4 - , 1 1 1 , 4 P ) , A Y 3 , T )7I,TLST~~(2).T44LST~~(2).LI~~J00- ’40

1 1 1 3 (7 )  • F A I L  1 8 1  L I F J 0 0 b
COMM ON /L JrTS/ N JEyL ,x4JrrL )~.),v~~,ETLIb ). ’o1-TL) p ) .A4 ’1JTL (8). .I F J O O r 7

1 AW (IJTL )6),CUNLJ )~~ .SI, NCC\ _ ) - . V LT( 2).X L T-~ )2) LIF,i00 -.
2 ,4Y8JTL 61- .ATT 6).AN0I6), PcI~~N GIb),T44 EAN0 8) L1F30C ’ ’c

3 ,A N G A ) 6 I , A NO , 4 )6 ) , TL J I ’ (b ) . A 4 0 - CC ( b l , 1 4 1L 3 E 1 ) 6 )  L 1~~~ _ 0 C 1

•1L (2,P).NL1N1 ~.)88J T1~ )8) L I E JOO C.
D1~~~ 40SI~~40 A40 01 4- LIFJ001
Y L ( X . 4 . - , C . O .  • F ) ( 3 ) / A (  •A U t N j ) A ’ . ’ 4 7 ) ( ~~ ,3 .) • A ) IE D ) / 4 ” — A ) ~~ 1. T F -J 0 0 1

1 A M I 4 0 l 4 ) (4_ AI,O.),)B _A )).)F_ ~~i/ ( C...-4)4AM I401I A .44*j ((X_ q ) L1~~J C f l
~ . 0 . 1  • ( C - ’ ) )  LIFJC 01~~

LI E J IC1P
L t ~~ -~~D 1?

?FLJ’O . LIF JCC- -’~
L 14-~ 00

PULJ: O .
V$L J ’. Lj . LIF’ 400?
PG~~— 0 :G.

LIF400?3
, 0 y P 0 0 .  L1FJ (0- .
00 19 J~~1,6 L1FJ0025
4N01 (J) 0. LIF _ O 0 ?~

O DP4IJTLIJ)r0. L1~~-J00? ’

lU 11 1 J ) f l~ LI F3CO2M
10 T~~L f T I J )rfl,

00 ‘0 .=1. NJETL L IFJOO 3O
JI NCONL (j LI~~J013
I F (J1.L1.1. OP ,J1.,T .?) (‘-0 10 40 LIFJOO3 ,0
X L I(J 1) T L S T K )J 1 ) °CONLJ(J1,1)/100. LIFJ0-3~~
X LIM(J1) T1.LST$ (J1)*CONLJ )Jl,2 )/100. LIFJOO3..
TUJ 1 . T (J)=CON LJ (JI,3).XLT (J1 )*FA 1L (J) LIFJO’35
IF ) NLINP’ .4F .O) GOTO 20 LIFJ0O1S
0PR JTL (J ’ 5 C ON L J I J I, 4) *X L I ( J1 ) .C O N U J ( J 1 , S ) IL T N ( J 1 )  L IFJO l~~7
GOTO 30 LZFJOO 4-

20 DP-4 J T L C j ) r ’VL (* L T 1 . I J 1 1 . T L I J I , 1 ) .IL (J1. 3 ), TL(Jl ,5 ) , L I F J 0 0 ~~-
1 TL ( J L , 2 )’T L (J 1 , 4) t L (J 1 , 8 ( l  L ! F J O O4O
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30 DP24JTL J o-094’JTL J)/57 .2957795 L IFJOO4A
I—s LJ EII J I=OPNJ T LI ,il .A ’HJT LIJ ) LIFJ004?
A NG I (3) A ’,0(J)’(4N04)JI.AN&5)J) TL J E TIJ >•ANOCIJ) TLUET )J ( 2) L1 F4 0 - 4 3
AN ’)~~(j) 4NGl( J I O E A I ~~(J) LIFJOC --

40 CONT INUE LI1~~1 0’- -
00 70 J:1.P-.JEYL
Tv1.—T1.LJFT )j )  L I F J C ) o ’

I F( * I T ( J ) . 1G.0 .  GO TO SO L 1 F~~C D~~
TV1iTM LJE flJ ) LIF JOOSO
192.AY-IJTL )Jl L IFJOC’ ,k
C ALL V2430 (Q ..O.e .TLJET (J),TV2, T91,0..XF.~~

1 .ZF ,11
GO TO 60 LIF33? E -3

SO C O N T I N U E  LIF ~~C~~— .
CALL V~~)O 10 . ,0 . , T LJ ET ( . I ) . C . . T 9 L , T V 2 , X F , F,lF, 1) L T F 3 -3 2 4 0 ’

60 CON T INU E L IFJOOSP
CALL XPPO IXAJ E T L I J I  ,YAJ E TL IJ I .ZAJETL (J) ,XF.YF .ZF,?U,PM ,YM I LIF - J~3fl’-7
X F L J 5 X F L J .X F LIF3?-1~~ 1
YFUJ YFLJ .VF LIF ,3105-.1
ZFLJ:ZFL J.7F LIF3O 153

1’ RMLJ :WML J.PM LLF ,)c ‘‘- i
PMUJ PML J.PM LIE~~L 152
Y M U J : Y ML J .V M  L IF J-3 4 - 3
C ALL VR3D (ANGI JI,O .,0 ..PSIANG( JI.T1.EANG) Jl,0..XANG ,YANG .ZANC, .1) LIF~~O - ~..

~~ CALL -( PRQ ) 4 0 0 , A P U . 4 Y 0 . X A N 1 ) . Y 4 N G .Z A N G , R G s P C ’ ,Y G )
PGYP O ~~

8 G Y P O PU L FJO0 E b
POYPO #(,YPO—P (, - UIF -J O 7
‘VGYPO Y G V Q O —Y G  LIFJ3?-0

70 C O N TIN UE  L I FJ C ~~~~~~’

RETU RN U1FJ0 (73
(NO LIF JOO’l

•f l • • O b f l t*  0* 0 0  0 4 0 0 0 0 0 0 0* 4 . 0* *4 0 0 0 0 4 0 4 0 4 4 4 0 4 0 0 0 0 4 4 4 t 4 4 0 4 0 4 0 0 9 • 0 0 4 e* 4 e 4 0 4 4 4 0  0* 0 0 0

SU8P OUTINE LMJ ()E )V .OWG ,XFW ,Z1s .C-~1 NG ,XA ELE )
C OMM ON  / S T QI A- 0  E 17 4 ) . F t 6 ), X ) ) , OL ,f ’- , O N , O X . D Y . OZ . IX . I Y . lZ .  L’~~ - 2 O 0 T 2

• 1 PDL€ ,,7 ).DT4,EPO,E8P(8I.5M ~~.-4-lO,P1?.SP9(4- .4-.~~), ~ ‘- D OO 13

2 x E L ) 1 4 ) , X E R ( 7 ) , X F C ( 2 b I . x F N ( 7 ) , 0 S (3 5 ) . x c ~4 0) 7I. L’-’1~~ 3Cfl

3 X L T C 2 1 ) , X w G ( 2L I , Y )0Z),Y E L(~~1 I, YFNl21 ). —L CG. L M0 3? ’~~
4 xoAMp .oEp D111 ) .F- -L,s.E p r 7 ( 1 1 ) . M A ss,.LcG,xc1~~. - 4 - , ) .  L~~ D i m

~~ 5 XJE I(14).XM IN.AY EFP.C~)PC).~~UESS,NPA SS .?DP1I (b,71 , L - 1 -C 1 17

6 STAC0,1?fRO,CT~~~Si,~ 0* 8ASS ,ZLI’11T,X2 ,JT (140)oYRJ 1I7IL ’-’1f)T3~~l
7 ,XLJ I(M4 ),YLJT )7-
COMMON /STANPO/ J.W .L!Nk ,OFLE, VSND, ’7E1 N (21,ZFELI2 ),CONOL.5.4IN 0. LM0~~ - 0 1 O

1 PILG 442.Pwc,ELI
COMMON /IPO NIC/ IIU IS).VV I6 ),TA)J )22 ).DAM P(22). NUM24IS,c,A IN R , L~~ 0 12

1 INOEX,ST GA IN )6) .TSTA P .COELTD .SLOT(3.9) LMO~3 ?O 1 3
C OM M O N  /M A ) A L /  O . AL FA  L’2[~~ 

--

I DIMENSIO N PLM0D E1b ).FLMODEI6I,T1.LFDB(6I,1 7ET8ON(6l, SM (3,9).OMO0F)5)L~~~l C C3’ .J
1 •FA ’02(b),R000T (2.3), ZLNT1 (6I.FANGI)8).ZLNT2 6)
PEA L I Y .M A c S  L~~~ o -co: 7
COMPLE X 90001 LM0000IM

0 1 W RITE I 8,150)

A — Al

#r. 

:~~I’:T1:: ’~~ . 
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NADC TPJI3—030

S1=S 1-N A~~cA L~~ —~~~ 0 ? O
C IsCOSIA L FA ) LMO’~JO?

C2=C 1 ’ -

~ lC 1~~S1 C 1 LMO ’ 0 ’
00 10 1:1,. LM j3?~~1

FLMC ~~r { 1 ) .0 — L TMI1O 027
T .~L E C - ~ (I) .0 LN O D O l ,~—

L M C . L 0 2 . 1
10 CO N T I ~u- LM C33,~ 031)

00 20 I’1.3 LMO1)~~C~~i
00 20 J 1 . 9  LM CJOE-1 3~
SLOT II. j, .0 LMC00035

20 CONTI-N -J ’~ LMOD OO4- .
SLO T L ./) = 44455

SL OT 11 .3 4  =— IS PU I l . L ,1 ) C2 ISPO (2 ,1,LI .SPD (1.2,1I ) S101
•SAD I2,d.1(’S2

SLOT (1,8)~~~~(9-U)42.1.1)°c2 (SPD)111,1) SPDI2 ,2.1)1°SA C1 LMC - D 031
S1.D(l,?.l)0Sc~) 

L 4 4 0 C 0 D , -.1

SL0T (1.1.) — (40P313 ,I .L) aC1 .5pQ(3.~~,1 ) 53,/V LMC- C’ - -3’- O
SLOI (1 ,.1)= ZFW/V LMC i1 l~~.
SLOT (2,3) _ )SP3)1.2 .1)0C2* )SPD(d,2,1)_ SRD)1.1,1)I0S1C 1 L44000042

— 5PIi(?,1,3).S~~)
CZADE YELU 7 ,0JEL E 0 x4EL F *YW0(17 (*PWGEL10Y~,G(1 8)0VELI11. )0OTRRSQ / t ’~

( (3. .YwO I l3 )  )o 3..YEL)1~4I )*(1._ IV * VSNO)002) I LMO~- O 3 4o
SLOT(2,5 )=MA SS—C7 A DF L~~O - C C ’ .’-
SLOT)2.8)=— )SPU 2.2.1 )*C2—) SPO1I.2,l )’SPD(2.1,1) 1 S1C1 L’~0 D - - ’OO

•SPD I.1 ,11 0S 2 LM000048
SLOT )2.PI 5- )”7’c5- )SPD (3,?.1)0C1 SPO (3,1,II°S1I /V ) LM000I..N
SLOT )2.9I — X~~./V L~.c :J 2 ~~Q

SLO T(J .3 )O—IS’ -’ I1.J .1( C105PD(2,3.1)0S1) L~~OD0OS1
SLOT )3.5):C2A ~~~~~X A(LR LMO-:O0 ,2

SLOT 13.8)~~
_ )S h1 ) (2 ,J .1)0C 1_ SPD1I ,J,1(0SII LMO 3005i

SLO T)3.7) TY/V L44000140..

SLO I)3,t r_ 583)3 .3,1I/V LM OC0OSI
00 30 1= 1,3 LM0t’O t1~~~

-
- 

X l4.5~.39 
LM O ~~~0 3 l

I~~(I.G T .?) Xl ...4~.8?2
DO 30 J j ,~,

30 SMII ,J )= SLOI)I.J )°X 1
W R I T E  (P.j~~0)
WR I IE)8.170))454 )I.J),J0l,9),I 1 .3I L M O L 3 0 N 4

-~ WR ITE 5. 1140) LM 000C4-3
CALL SRI LM0003”.

~~~~ I NOIX = 8 LMOD00~~S
CALL  E~~EC (OAINR)
DO 60 I~~1.. ’.—~~TS LMC003’- ?
IF (u U (1).~~0 ..O.A40P .vvlI ).EO ..0) 

(30 10 50 LMC-0- O O~~5
1F’ (vvU).~~r0 ..O)c,O 11 40

U MOO 0 0 7 0
-
• 40 .1 ) l l 4 . ) I) .~~( J . 0 . )  GO TO 50 L M ( ’ f l 0 O ’~

F L M r ~~ - ) I , = c 1 P T ) I ) U I I ) 0
~~. V V ( I ) . * 4)

rM-i r F I I I  — 1 l I l ) t )  / L’- 11 (3 ) L’ - ’ - : - O o  7 3
01 144 L~~U c I ) . 5 9 3 L 5 / A c ) U U ( I I I  L~~O~~0 0 7 o
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- NA DC T6JI 3—3 0

(‘0 T O  60 L~~C -C 0 0 l~
S0 IZF~~- 0 l I I = I  L” - D O l t
60 C02,T IN U F L~ -1 ~~~ 7

00 1 1 0  I = 1 , 4 0 -~~~ T40
IF I7E’~fl’ T I . o- .OI r.i 10 110 L ’ O ’ f l T - .
P1000011,1) ~C’--’ L . 1 S L l T ( 4 ,~i),.O )
PfL4.~~~ U )I)~~~ LOI(? ,~~) •SLO T l ~~.1.I LM O OJ3~~
ZPPT~~~ / 11)0SL )r(2 ,5) L ’O 11 - 2
P000111,2> : C ’.-LX - VLP ,ZPRI ) L -C - ~ -~
PEL?~~40~~rJT ?,7I 1 V d 1 i 4 .- U I I ) I 0 ) v V ) I I — U U I I l ) — S L O T ( 2 , b I U J I I I

1 — SLOT)2 ,.1) LM000 0,- ’
2P9I=—(~~.=.U(I) v/IT)*SLOT (2,7,.99 (I).SLOT (2,1.)) L ’ODQ - - ’l
RO0O T)I.3):C’-~- L X 4 ~~EL P,ZPPT) LM0001 7
POO 0T)2,I( C~~~L x I S L 0 T ( 3 ,3 )  ,.0) L 1C . 1 -
PFLP:SLOT 3. 5 ) 0 2 o I I I~~SLOTI3,1 - 1 LMCO10- ’-~
ZPR T = 9 v I I :cL0T13,5) LM0Dj0c ~
90001(2.2 =CP’1.LX NL L- .?’-- l--14 ~~ C- -0 30 1
&ELP=— (SLr )T )J ./)OI ~.U t l )  °UIJ U — 994 1) V 9(I )) •5L3I13,8) UU IIfl L’~

i- --- 1
ZPRT — ISLOT )3,7)52.’ UU)I( OV Id)) ) •SLOT)3.1.) Q V )I ( I  L~~C 0 C ~~3
P00OT (2,3) C’~-’Lx1 ~~ELP.ZPPT) LMCO0 0- 0~.
CAL L CO’~SOL C~~11J0T.8P T1,ZPT1,PRRT2.ZP12) L M C r C T — 5
ZLNT I (I =cr> 8 T1 6 8441)  •2 • ZPTI 2) L M I Y C I 1.5
ZF PPRT1 .EQ. .1)00 10 78 L M D b C O 1 ~~~ 7

FA NG1 (I) :418402 ) Z PT I,PPR TI?.’DTR -

GO TO 80
70 F A ’ - J G ) ) I ) = — 9 0 .  L M 0 0 0 I O O
80 ZL4012 (1)= cOQT (PP T2 2 . Z P T 2 0 0 2 I

IFI PPMT2.EO ..OI r,() 0) ~ O LM C IICjI2
F*Nc,2 (11= 414412 )7PT2.PPRT2I/DT R LMC- oi o~
GO T O I o O

90 F A *-j(i2 (I)=FANG1 (t) .90. LM003irS
1 00 CONTINuE
i 0  CONTINUF U 000IO?

00 120 I:1,4UM?TS LTM O 0 1Th
IF -.10 (I ) .LT. .01 GO TO 120 LMO DOIO- ’
IFII ZE PO NCH. rlE.O)GO 10 120
W RITE(6,140) U 1 J 1 1 1  ,vvW, PLMO DEIII,FLMO DEITI.DMOOE)1 •T1.LFDR(I4 L .1O O l l 1

120 CON TI NUE L~~O O C 1 1 2
1=2 L ’ 0 3 L 1 1 3
CALL MO D E )P0.V.I) L44000 114
RETUPN

130 FOQ ’~~A T ( 1 - . c- . 4 0 5 X . 2 0 4 4C 0 4 0T P OL S  F I X E D  9 0 OT S/ 2 5 X , 4 H R EA L . 8 X . 5~ ,IM 8 0 ., L~~O11O ’ ).~
1 1 .X ,6 HP E P IO 0 . SX ,~~~~~40 A 1 . F RE O . , 5 X.7 HD AM P tN G . 5 X , 1O 1 .T 0 .4A L F .DR L )  L~~O 3 0 - 1 1 ?

140 F4 :9444T1217,N r ,13.5) 000111
150 F O RM A T ( 1 4 4 1 . 57 X , I 7~.LC~~,ITUOIN AL MUDE I ~~ O O0I1c
160 F38~~0T )1,~fl .41.X,40HCO EFFIC I~~NTS OF C H A R A C T E R I S T IC  E) UAT ION / L’0r 0129

1 lJ X.1AHU— 0*2 u— S,11X ,1lU,bX,214- .ALP .-,A—S0.2 A LP44 A— S , L’-3?GL?i
2 6X,20u*LP~-1 A T44EIA~~S402 THE 1A—S .?x,5H TNE TA( L’~03?1??

170 FO RMA IIIMO.lOX.9012.5 ) LM C001 2 ,
END L ’00012’

• . . •t 0 0 0 0 0 0 0 0• 0 0 0 0• o o • 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 . 0 0 0 0 0 • . . . 0 0 0 0 0 0 0 4 0 0 0. 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0
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NAOC 76313— JO

COMMON /F()RC(/ XF,T I I 1 2 I . Y F , T 2 I 0 ) , 7 F .T 3 ) 1 1 ) ,
1 OL.T-. 11,) ,OM .T’,) 1 2 •CN
COMMON /ST8 M-> / 4Y, V ,,AI-. ,IX7 ,XIdU,Y Y0 ,?ZJ ,4t j,4.A ,~.A ~ FP.C :L, “A40( JQOX -.

1 1b I 1 ? ) . i O S T , T ? > ~~’)I,T~~~~~,T” A ,T h I i 2 0 ) ,A 1J-~~/ , T N l , . 4 ,  “~~~U 0 0 -~
2 D I I d 1 1 , I Y L X . O 3 ? I Y . T ) 0 I 3 1 , T S T~~- ( 4 l . Z M Ax2, Z ’ .1AX1, N~~~~~~~_-

3 1 1 l > 3 ) , l D r L T 1 . l U t LT~ -‘440 - 3 7
COMMON / S T A M A N /  , x . y X , A y 1 . ’v,A I~ ;,A -5,r,.As cp .8v,o. c,~, .op I x,371 z , ~-‘ 1 - u - 3 H

1 9 5 4 0 4 ) . X Y 1  4 - - ’ . O E L T ~~
. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘-‘A ’ -  11-.

2 T W O P O , 2 1T,1S )~-~,o~~E•UN,TA(,u ’I, Y0UST ,ZA1,1 .OEL 1’2R, ‘ 8 r ))3

3 P01010 ,8 4. c LT 1 ,,UE L T 2
COMo ON / 1.u~ 4 L / 0 ) 2 ( 0 ) . A L C Y R , T 1 j ) I I E , L L 2 C _ 1 , A UFP D M A N I 12
C)~~MGN /P1-~~~A N /  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

COMM ON / ‘ ~ t ’ 4 4 - O I t , v ,- ,1G,1UELT,114 (04,v79,VZ44.APO.vyE4 ,49D,470, ‘-‘AN l).
1 T 1 5 1 ,),#YE.APE. ’-’E M 4 4 0 )  b
C 0”-’CN /T 1 P 3 ? T /  T 1bI5 ),EX 1T ,IC3 44120), 18S 40 ,11 7 I51.NVAR S
C04 040 / F / /  y I 4 ,)S0) M A 4 0 J C~~l7
COMMON /STA40 QO / J...L)N’ “A N4)0fl 1 4
COMMO N /C~~~T P/ A D 1SP )3),ARAT E (3I,DELTA )=),T ,1~4.)2),RPCT(31. XSYS (2&I “ i -  ~~~~2

RF~~L U8 ’’ 8.17/ “ 4 4 0
D IM E N S V -N 4 ( 2 1 3 , (
EOU Iv4Lt’~~~ )#1j).Y( ),1))
X D E L I U (A 1 , X 2 , I d j 3 ? A M A X 1 ) X 1 . A M I N 1 ) X 2 , x 3 1 )

C
C PART 3. SIX DEGREE OF FREEDOM MANEUVER SECTION
C
C SYMROL 1DE~~TI FLC4TION
C - MANI 0 1  ~~
C ‘> 1. l~ VX~ VE LOC ITY X — C O M - ’O’(l’.T r~ -J0 Y ,E~~~Uf P)CF M X ’

C II), 2) v~
X. VE LOCITY Y—CD’-’PONE\ T 9000 QE1E44~~~C- ‘~1-40 0 0,)

C Y )1. -3) v?9 dl) 00111 7—C9” , O40E NT dODY PEFFPE-’- E “A’-u)’~~
C 7)1, 4 )  4 0 0  VE LOCIT Y YA w— CQMPQ40F’~T 9007 40f~~~~~~40 4- M 4~~~~fl

— C Y)1. 5) APT) V E LO C I T Y  PI TC -~—C QMP O IEo T #4007 0lFE- ~E-~
-
~ “4402-0 03)

C 1 > 1 .  8> 480 V E L O C IT Y  ~ULL C9”PO #N T  401)7 ~~~~E~~E O P  ~~~400-0 )4.
C 0 1 1 , 1 0 )  A YE EULEP 4NULE Y44—CO~~~C ’, , T  FO X E D  13 ~0’)y ~ AN - - 4 - ~
C 0 )1 .11 ) APE lULl)’ ANG LE PITC ,i—CO UPO kJFI\ T FIXED 1 7  ‘-O~~~ ~‘~~~~~0 3 :’l
C 1 > 1 , 1 2 )  A~)( EULER AN ULE ROLL—C 41M?ONE T ~~!XE0 TO #-Oiy ~~~~~~~~~~
C 0)3,35) X X  DISPLACEM ENT *~~COMP ON 4NT FIXED REFF~~’- c c  ~~- -  O 1  ‘ 4
C 1)1.16) vy  D ISPLACEM ENT Y—COM PONI-N T F IX E D  ~ E~~E-’~~O1 ‘ X ’ L-C -~
C ~~) I , l 7 I  77 OI c PLA C EMEN T ?_ COMP j-~FN1 FIxE3 2FF’— ’- -TF —. X - )().

C 7)1, 76> ~~~~ A C C F L E P A T IO N  X COUPO)’ENT HODY .,4.FF (OE XJCF ~~~~ ‘ - 
-

C 1)1,771 -Iv)- ’) A C C E L E RA T I O N  V— C O~~P-340E40 T 9007 PF~~ T~-E’jCE “~~40 -

C Y )1 ,7dI v 7 O  A CCF L ’- (-ATION 7—COMPON EN T 1.004 R E F F F ’ .1 ’ E  M4 ~~ I , — 3
C 1) 1.7~~I 4000 A C C E L E R A F  ION Y4W—CJ’-’ -’ D E NT -1007 0 E ’~ ’E 40OF •-‘4~ ,UIi :.-

C Y ( l , 0) APOT ) A CC FUE P 4T ION 8 1 T C , 4 _ C 0 . 4 0 ’ F~~> T 9007 8EF) E~JC# “ 4 ’
C ‘4(1.1.1) A~~Dt) A C C F L E # - A T 1 O N  8 O L L — L O ” f I  NOD , 8 F1) ’ENOE —~~~‘-~~- l 1 - o
C 1 (1, 4.- AYE’) EUL .ANG .VEL. Y44—CO’-’P -\~ NT FIX Er ) T I~~~~~~Y M A ~ 0 .7
C y ’ ) , P l :  XPEO E U L .X 4 0 O . V E L .  p ITC H_ C c~~PO~~m 1  F I X E r )  7 0  ,Orl y ~~ 40 - 1 - _

~
C 1)1.1.7) AR C O EUL. XN G .VEL . kULL—CO ”PO~ # ’T F Ix ED 31) )1-30~ ‘2.N~ -
C 0 )1,00) X IdO V E L O C I T Y  X—C O”RON~~40T (‘IXCf) PFFE’~~ NCE 4 4 4 4 0 1 11 1~~~i
C .4 1 .9 1> Yvr ) VE LOCI TY Y — C O M PO N F N ’ FIXE’) p

~
r
~~-~~- C F  “440 035.

C 7)1.02) 77D VE LOCIT Y i—CO MPONENT FIXED REFERENCE M A N 1 Q ( C k l

C 4440)115)
I F)N vA - ~S .NE.0) GO 00 20
I 1  M A ’,U0O540
140.0 9 4 4 0 11 ,6

A— ”
4’- .
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- -
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NADC’ 76313 30

4 4 $~’, O0’7

10 HflELT .50C~~F L T
POELT1 :i./1OELT
ROELT2S2. O8DELT I 4A 40~ -

IFI’TCT R.FO .O l 0,0 TO 50
20 CONTINUE 44’ - C~-

NVAPS O
I F )T I M E . L ~~~. TM A X )  00 10 60 

ML1o I0O~-~
XT CTi-~~.rCT P.1
(-0 3D 130 ,40.170). XTCT P

30 T ’ ) F L T : Z D E L T 2  M A N J 1 0 7

TMA X :ZM A O ?  4440-400’, —

60 10 )(j 4 4 4 0 0 1 4 -  -

40 TOELT ZDELT1
T M A X O 2 M A X 3  MAN -I C-i ,

GO TO 10 M A N  1 0 7 4

C ••~~• 0•0*  TIME LOOP ~~~~~ •••~ MA N  - 0 7 7 -

C .0*0 0*0*

SO CONTIN UE
*10*41 MA N UOO 7S

ZFLWG ). ZFLWC, M4 40 0 - )  77

iFRwG1 iF>~90 
M4NL007~

IFUSTDP.#E .l ) ISTOP= 0
C A LL 1 4 0 1 1

TIMEOT IMF .TI)ELT
O I S T . U I S T =V 0 T I ) E L T  4 4 4 0 1 1 ) - C

IF (TSTAN(Il.G T .TIME I GO TO 20
N V A R S ~~) 

‘‘AN - C -

101
60 10 120 4 4 4 0 0 1  -~~

C ..0PUNGE—)XUTTA °° 
M A N I C ’ — )

60 1.2 M ANE )

70 (.0 TO ()70.80.100.00).I
80 DELT2 :WDELT 9 4440000-’--

DELT2R PDELI2 M A 4 0 l 3 0 - ~~

OUAOI ROEL T 1
GO TO 100 M AN-jO)-.)

90 DELT2~~T D E L T
DELT2 R PE F L T 1  M A40l jO0N~

OUAD1~~~T)FLI2 
MANU0D ~~ —

100 DO 110 ~=1,75 
M440I10 007

YI T , )=Y(I. F)*Y II_ 1. X * 75)*DELT2
11 0 CONTINUE
120 VX9 :YII.1I 4 4 4 0 0 1 1

V Y N Y ) I , 2>
VZR Y II , 3 1
400 Y)I.4)
*PD Y(I.5 ) M$\ UQ I 1..

*P0.v(L,6>
AYE * Y (1 . 1 0 )

:- APE .YII.1l) 4 4 4 0  1 f )7

* R E * Y l I . 1 ? )  4 ) N

74.1>1,151 M 4 ., N l ) ) 1  -

YY *Y(I ,16)
Zi.Y(1 ,17 I 444011 0 1 1 1

¼.
A—A S
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NA 0 C 7 6 3 13 30

CALL V 830 1V X R ,V Y 5 , I d 7 - ’ ,A Y E ,A P E ,A 1 . E .~~XD .Y YU,7Z’),1) MA N 01 ) 2
M 4 4 0 4 C j j j

V :5’),- ,T)V I- ,Sr ,.710002)
*0:0. 4*4001 1 1 6
*77P 0. M A N I ) 1 3 7
A O F P= O . 9 ~4400)11-1
T V 1 = v - - , S T— v -’ M 4 4 0 0 8  11.
TV2 *V X ’ — ’ - O - ’ T  M A N E )  140
IF > )T d1*0 ? .1 Id~)0*2I. ,1 .0.) AY AT A N 2)TVi,1V 2) 4*401 121
I r f ~~ ’.’.E. 1 .) 4Y F P 474’,2) yY ) ) , 4 XO )
IF )v.’- ’ .G .) 3270:A TA- ,2)—7 7D.Id.,) M 4Nu0b23
IF)NVA -’5. o F ,O) PETUU’-, 4440(40124
IF (I.EU.3.o2 .I.O.E. .1) (-0 TO 138 M440 J01?5

C ~~ V A R IA T I O N S  DUE 10 iNPUTS ••* 4 4 1 . 0 0 32 4 -
*0159 (1) AY E *UT PP MA NUG 127
*0158 12) :4PF~~UTPQ M A N E )  11..
LOIS)’ 13) :A ,JEOUTQQ UANU C 12-~
A P A T E l 1 ) ’ r A y f l~~0TPP MA N U O 1 3 O
A R A T E l~~) A Dfl *UT PP 8A NU 0131
*QATE (3) :A 0000TWP MA NUO1 32
CALL V ’~~I 

- 
M A 4 0 j )33

Ir )EXI T . 4-.F .0.I 1,0 T’) 170 -
CALL CO NTPL 2I 4A40U0135
DELALE :DEL ’AU ) *X S Y SIl 44400)13-,
ALECP 1=ALOFZ.))E LALE MAN IC 137
D E LA IL :U E L T A t 2 ) * X S 1 5 1 2 )  MA N L : D 3~’
A LC YP ’L )ELAT L
DELPUr):DE LIA IJ ):XSYS) 3 U A 4 0 L~~ .0
A LG FRU A L G F  .0ELPi~O M 4 4 0 1 C  141

33 0 CALL A N AL 444000 -.2
(F I E X I T . ’- ’ .0.1 00 TO 170 MA40101 , .0
LP :0E—APD~~~4Yu O I Z I v _ L U * t X Z 4  MANU O 44
N00040—A )’D :)4201I1I4,47001X7) ~ ANU 0- .~
o(7.lp) x F ~~o ’ 4A 5 5 —  A P D V Z # 4  • AY O” IIYR MA N LJO I4S
1(3.77): vF~~P~~AS S— AY D VX N  • A 800 Id 79  M 4 4 0 U 0 1 4 7
7(1,70): 7F061.A cS— a-~~0vY9 • A PL) V 4 8  MANU OI ,0
A y D D : L P * r , pT x i o N P~~~P 1 x  MA N u 0 1 A ’~
* P O D ) . ~~ _ A I ,*4.) O * D I x 1 Z . ) A Y O , A P D ) * ( A Y D . ~ A R O ) * I X Z ) 0 R I Y  U A N U I D 1 S O
AR0D:LP[Pj7.’J)”DPIxZ MAN UOISI
0(),7.I*Ayflf) N*N)J 0 152
Y(I,80) 4P010 U4N C-b - 3
Y)).5j) 4001) MANE))7’.

- ‘ C A P E - ’C0 5’ ) A P E )  44-4000155
SAPE:SiN (L-~F) .
CA~~F = C O S L A A E )
IF (AH S )CA PE I.L T .0.OOH GO TO ll M A N I l I S H
7 (),951 ( A P r ” S X - . L • A V C’CA PE) /C* PE MAN U O 1SO
Y( 1 ,54 - ) 4P0~~CA8E 

— AYO SARE 4440(4(114,3
Y (I,1. 7 )’APT -.Y)I,8 5)0SIN)AP E ) 4 4 4 0 - 4 . 1 5 1

4- Y(I,93I~ 10 0 MAN L J) 14 - .
7)1,9 1): v~ O 4444000)83
Y ( I , 4 0 2 ) o  77)) MAN UQ14-’ .
1 F ) IX J . #

~# .0) GO TO 150 ~4NU O1b5
1~~’ Ia 1•1 MANU 0I68
¼.
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NA D C— 7 631 3-30

IFC I .LE . ’., 00 TO 70 M d 4 0~~~~

14 )) 14 0  1~~3 .75 ~~~~ e l ’ ”

‘~~~
I 7 5  

M A40 0)

7(4.0 1 0 ) 7 1 1 , 4 )  •?.•).l 2.0)=Yl3,~~))=y (4,r~~ 1 .)64.6b67 M A N  0 1 7 3

I4O Y)4 ,i )*Y(1 ,1l .TOELT 0Y( 4 ,4~ I ~ A 40 - U 1 7 .

INO .1 M A N , ) 1 ‘~~

1k’. “ IN - 1  7~
60 10 120 M 4 ) , J ) ‘ .

i~~O CO 180 1:1.150
1 60 0 ( 1 , 1 ) 7 1’,I)

T.T .TUELT - MA N - 3 1 7 1

11.0=0
1:1 4 4 40

60 TO ~O 
M AN C 1-0

170 44=99999999.
wRIT E (3) I~~S~~’~~’’~
PETU PN I 4 - 3

END

0 e 0 0 0 0 0 0 4

SUBRO UTINE MAT R IX 141,42,43,4,1.1) MAT000)1

DIME NSION A )91
C COP-IPUTI EULER ANGLE MATRIX A FROM EULER ANGLES A 1,A2, A3

C 41=1 IS FOR USUAL MA TRL .X 44393)4-..

C 1.1~~— 1 I S FOP INVERSE OF USUAL MATRIX
SA 1 .SIN (A 11
S * 2 = S ! N ) 4 2 )  M A C P A ) ’

SAJ SI N (43 , 444 -5 . - 0)-

CAI :COS 1 41) M A T— 0 0 -4

CA2:CO S)A2 ) 44’ ,

CA 3 COS (A 3 M A T — 0 ’ ..

S1C3 :SAb ~~CA3 
MA T-~C 1 ~

S1S3:SA l .cA 3 “A~~~0 2

C1C3:CA1~~CA 3 
‘4 0’)—

CIS3 :CAI cA 3 ~~. IP~~~~j S

,tl ):CAI ’C42 “AT- ~OO’ ’
A ) 3 ~ N b ) C I c 3 * S A ? — S k C 3  MG - 6 0 1 ’
L (5_7 .N1)=01C3 5420S153 441900 ,-’

A (3 .401) S81°C42
A (5)=SIS3 .SA2’CIC3
A (7.4J1) CA ?*SA)

- ‘ 
A t5.? N1):—SA2
A(7 — #J1 ) S1C 3 542—C)53 441400.’)

AI Q l 0 C A 2~ CA 3
RETU )’~r -- END

- 
- SUBROUTI NE 441.14 MN E M OO-T i

A- Al

-It-
’

-‘4
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i .~i

1.400—763)3—30

COMMO N /FOPCE / x F , .O,oFL .i. X F F L F , ’ ,S,~~~~~JE 1 . x F L .lE ’ , o F ) ’,., —‘NE- ’ 012
1 XF LJ ,x ’(’ N,XF FI’..AFW, x.X l’ .
2 YF .yFFuS ,Y j E T , y F L u E T , Y - ~~,.,y

F
~~ J ,y F0 o,yF4 IN,YF., M~~~4’ M

o YAD D • 4 4 0 ( ”  010
3 7F,7F 6.2 FL oC,,,F LE ,Z 1~~ JS,/F- ,JET ,ZFLJET ,7F)’,J, M N t M 0Th

‘ Z F L 1 , Z F c -  0 , / # . . , / 8  ,
S
A L F140,9E1)’),~~’4A0J , ~ -NE ”
6

4 M F I 4 - , P G Y X4O ,PM 4 ) J ,  ~ N E ” L O 1 1
7
C N F I N , Y ’ , Y R O . X ” A ’ ) 1 )  “NE ”0013
COMMO N /518149/ E (l4),,’)b ) , X ) F ) .~~L, -M , , O, 4 , Y,OZ’ 4 , I 4 ,I7,

1 PD (6.7),LT ” ,EPfl,~~,4,, I 4 - ) , x M 1 , — ’ , . -412,I. 8){ r,b,i ), M N E -’ l)S
2 XEL)1 4 ),XEN)7 ),A #C (2R ),AF ’U),AFS)35). X r ., (7), M N E ” O ) ~~
3 XIT )?1),XWG)21) ,Y,- ,)4t) ,Y~~L )?1),14 -.(2)),-’...CG, “NE -’ 017
A D A M P , O E P D ) 1 ) l . F ) - E S , F~~ ) X ) 1 i l , -’~~ ’ . . = L C - , x C - 1 8 3 ) ,  “N)’-’ )P
S XJET (14l. XM IN,4 yE F #~.E’,PCE,r,))~~SS ,.- .S40.DCP,~,I(e,,71 , ~~~~~~~~~
A S T A C C , , T Z E R O , O T ,)’ S 3 , M X P A S S , x L I 9 t T , x ~4 J T ( 1~. 0 l . Y R J T ) 7 ) 4 4 4 0 1 M ) ?0
7 , X L J T I B 4 ) , Y L J T ( 7 )
COMM ON /STPIMA/ A Y,V 8,A GW , IX Z ,xXO,YvU, Z2O ,A LU F .A PF?,Av ~ P ,C iM L . “NE’’3 022

1 COLL IA ,CYCF 3 ,CYCL)3 ,UINT ,xC 1 T 20 ,PEr A 3 I .  “1.E”0fl?3
2 TI ME ,TMAX,X CIT(20 .6),ALC , -.Z,X LorI.AL C ,E2.C .STA. ‘~ ,F”O’?-.
3 CPW IC .D IX IZ ,D fYI- 4 .UIZIY,FTP(TS,,(R140.P1U30,
A TSTAR (14).ZM4*2 .L’4403.4SECOL,CYPWIC,RUOIN), U N E U O O ? Y

S ?DELTI,ZDELI 2 M1.EMOO21
COMMON . / S T A M A - N/ x X , v v , A Y 1 , 4 - I V , A P ,

~~. A R 4 G , A S E P , A Y b) ,CC-’ L ,T ) P IX , O P ! 7 ,  ‘-4’-E- 1,~”
1 P5S7 ,AYOMX.DELT2 .)’I7Z,4- )~~LT ,~~c,UST ,KTCT 8,8M ASS, 

M~~~~M 0 7 ,

2 TWDPI,VGUST ,ISIU )- ,XAGUN ,YAC,UN,Y(,UST,Z4,3U40 .flELT2P, MNE~~~ )~~~-)
3 POI D TR,S EF LT 1 ,PJE L T 2 “NE” J031
COMMON /MANAL / G ,AP,PE O , ’,I;.ALEL ,T A X L . t A x ~~,K,7~~1 (,lX*< ,,ALCYO ,

1 A L F 1 N ,A L LW G , AL~10 G,CO~~LE,C FIN,c(L ,r),C -~,,,c~LEL E , M 4 0 r” J ) 3 3

2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
M \ - ~~ 0i ,.

3 XA E LF.AAFI’ ..4AFL)S.~4 AU E T , Y A F I N . Z A t L E ,Z AF ! N , 7A F~~~~, “‘— 1  “30~~0
4 YA EL E ,YAF - 3.YAL.G.YA R.G ,00L IxT .YC .IJEI ,?A1)Elr.
S ALE CR1.ALC ,Fp D,4ALF?I,Y), .jNT’..z# *Gi, ZE8,, 1 “ 40E ” -3 37
COMMON /ROMAN / PI.77, A L T ,T , A P O U ,A R D O . A v ,DTR-’.G’- ’A xv ,-- ?1 T - 51 ,

1 PA T F?.STOP2.xO JST ,C, M A X V I  ,G”4~~V2,G MAXV3,C,USTYP, ~4 , 4 ’ M )  )~~~
2 LNGT,-41 ,PILGH1, SrA ’412
COMMON /MANA RO/ I ,V, ’- ,A G ,TCELT. 4-~, 5 TE , -)(,uSTF,~~C .USTw.VI,)cT ,V - ’ST., MN E ” 00-.~

1 y 1)uSrF ,(~F - . ,GLAT ,&,&RT ,8x ,,.V7#4.A,-’j,Vy-),A~~~ ,AyO, M40#”)l.. ,-

2 C O L c T 4 . C Y S T w 1 , C Y S T c 2 . . EA L , 4 v o , A ,E , A~~E
i’ COMMON 1STA1.P O/ J .W, L I ’~

4,l(E LE ,dS 4-.’,Y F1N(2 ),7FEL )2l.CU.)1, 4-- iN0. M \EM II ) , ’.

1 PILC,-.V, PM , # LI
COMMON /STA RA N/ C3.C4,”w,CLP .CLR ,OCD ,UQL , D ) N , C L 4 - C , ’) N ~~j , F T A O , N J 4 ’ T ,  “0)  ‘- ‘01  ~

1 0FI’..cL9c L,yF S b 4),cN -’~ ,_ ,CNPcL ,c1.#4co.c -~~
-5 L.Cc~~~s, M ’,r~~~~1’.7

2 O3ELF.E 40SMC ,Lw140 .,~ — i - ,T. YA0 - - 1O ( j A . J )  ,,I — ’,~~~ T , A~- 8 E Y, MN~~M 3 ’.-,

3 *Y E T , C4 IPC 0 l ,C 7 PC I2,COL1)ET.)X,.UEL .OZ ,~ G E L ,E T A ) ,4X , ~ NE” ) 0 ’ N
4 P0&w01, RC *!NG,S41’~Ok
COMMON /TOPLOT/ At - I l 3 , , A L I 3 ) ,E X I T . I C O R )2 0 ), )P SN .  440)80,151

I NPAP T ,NVA 4A,NV A1.9,00 A 9C,N SCA LE
1 ,NVAP S ,N)—UINT , N T I M E
CO’4’—O’4 fF090/ Y)’,150 ) M N I M O 1 - - .
COMM ON /)-‘JETS/ N-JET )’ ,1r)1”)3), XU) 10),X[i(101 •4Q )A0 ),T ~~JS),O ) •

1 T N E G ( 1 0 1 , X A J E T P ( 1 0 ) , Y A J E T P ) i O l , Z , > J i - T 9 ) 1 O ) ,

4—48
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- N A DC— 7 631 3— 30

2 AYN JTR(bO ),APRJT 4.)10).,JTPCON (10)

PEAL 1X, )v.IZ .IX7, M A SS ,ITORS ,LL ,~cit,LRJE T , MLJE1, M4.JET , ’,LJE t,NP irT “ 0’  ‘ - 3 1
DIM ENS I ON 1 f’ R ) l . .)  “NE”)’)
f’3I>I9Ai.. ~~40r’- (X F ,FOP (1)) MNE ” O3
I F N VA 4C.oF .21 00 1 0 10
N V A RC~~-. M N F”-
60 TO 20

10 CO’I 1I’~UF “NE”))
IF (Nv ARC .#,F.0 ) 1.VA RC I

20 COMTZ ’.uE
CAL L T I N I T
AL E (. 0 .

AL FIN L). MN)

ALL4.000. M 40E”OO
ALR I.(,00.
*20:0.

~P0O O. MN€ ”O0
*RB JET O. MNE’0O
*Q000. MNE ”OO
ARO OrO.
*70:0. MNEM3 0

*000:0.
CDL4G • 0. - -

CO~ 4G 0. “NE’-”)’
COEL F 0.
C OFIN 0. MNE ”
CLLWG 0 0 . - “NE’- ) -

CLR ,’G 0. M7.~~ P-’ 1- -

CLEL E 0, -

CL F TN = 0, “NE” ’
OOL:0.
004:0. MNE” I-
ETA O= 0. MNE” -) -

-

E X 1 1 = O .
GUST Y’- 0.
).GUSTE O. ‘440 1 ” ) )
P460STF O. “NE”’))
) -$ G UST W :O.
11.0:1 M’. E “ C-
IwwAG=O
VGUS T E O .
V GUS 1 ’-’~~O . M40 E ”0O
YGUSTF :O .
Y GU S TM ~~~O. ‘4401’-):

X FL J O.0 “ N E ” ).

YFLJ=O.0 MNC ”Q l
ZFLJ O.O “ ‘1”O1

-‘ PMLJ~~0.0pMLJ 0.O ~ 401 “0 3
Y MLJ 0.0

XFR J*0.O
YcPJ :0 .0  “si’’ :- :
ZFRJ:0.0 “NE -‘-:3 )
PMRJ :0’.0 “ ‘El ’- -);

:. P MPj O . O  “ NE- ’ ) : -

3 A — 4 9

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ -~~~~~~~~~
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- I__ ~T -~~~

NAO C— 7 6313— 30 -

YM R J : Q , O  M N 1 M 0 1 1 2
X400:0. #4NE40))J
YAOr:0 . MNEM O II ..
ZA91’:-~ . 4N1M 0115

‘4 4€ MC 1 1 8

P~~4Dj- .0, M)VE’-’011 7
0 M A f l ) : 0 .  M N E M O I J R
00 30 I- .k.74 M N E ” O l l - #
FO~~ )1 )=1 . M4~ MO1? )

30 C O N T i N u E  MNE ’C_ i l ? l
DO ‘~~- J 1 ,1SO - M N EM O I ? 2
DO 40 I= 1 .~ MNE M O 1.13

MNEHO 124
40 CON T INU E MNE’4012’)

DUIY I Z — I v  444140 129
0 t x I Z ~ I :—) z ‘4NE”0127
Dt y 1~~~ I~~— t x  MNEMO 1? 0
I 4 ( X M I t . . L 7 ..~~~l~~8h 4 b F — 0 3 )  XMIN :DTR MNE”012 .
IFIX ” I N .OT .DT P x ’-’Io:OTQ 44tM0130
IF (XL I”I T .LT. (.~~‘-O Tp > .1W .XLI”IT.UT..17’5329) XLI’-IIT :OTR
I F I D AM P .LT . 40.:1 8 4 (> 1 1 ) l  OA MP= 4 0 , * E P R I I )  ) 4 4 ( M 0 ) 3 2
1ALw0 —YA R,.O, MNEMO1 33
‘V A L J E T = — Y A P J E T  ‘44E4-40 13 --
CALL V830 I XX O ’ YYCJ , 7ZO ,A YE ,A P E, AR E ,VX B ,V V8, V2 1 4,’.l) MNE”013r,
V .SGRT (X XC ~*02.YYD* ?.ZZO e) 44140)3’-
CALL 1U14N )XFC .V , ARE ) 44EM0137
P~~~= 1 ./ i  . MNE ’4Oi i
MA SS : ~ /3?.17 44144013- .
IF’(EPDS .Eo .0. EPDS= .5 4441M0140
*PWING Yi.1, (1~~ ) MNEMOI4I
IF (APW1NC,,4’’l .O.l 4N.~ING:10. 44140141
Swt )-C, S ())-T )$w-,)1)°A9w ING)
C W I N G S . i’ - / A ’Q. ING MN EO’Ol . .
RCwING = 0 .

I F ( C w 1 N O .~~ ’ ,0.)  PCI )NG 1./C~~ING MNE”O 1’ .N
CAO.= COS I AO- w 4NEU0147
C406 .b *C w I NI )  M N E M O j 4 >~

VAEPOl1N ,I ) :08-~~1L,,1)/ YAERO(17,1) WNE”C14’,
D1W)E L 04VC,_XAE LF_ C . (.N CAG4 441”01,0
D Z~~G E L~~LG~~0—7 4- LE~~S1’.)AG4)*CUG6 M N E M O 1 S -
Sw1NGl-1 ,5’cwI NG 44E401’,2
CNPCDZ C’’c’3 MN E ’-’3 1403
IF NJ T .&. 01 COLJET .i . MNE ” 0140 —
CALL V k 3C) TA ~~L .O,.0.,— AY )’JET,A PbJET,ARBJET .XFLJET,YFL,jET,ZFLJ~~T .1).~lN4 ’” .-3j-~’,

r - CALL API’) )*AJ E T,YA LJIT ,ZAJ ET ,XFLJET ,YELJET ,ZFLJET .LLJET , MLJL T. “NE”IL-”- .
NL JET) MNE ”01407

,- CALL V830 (TAXI4 ,O. .0. ,A Y R J E T  ,AP8J~~T ,A R  T . X E 8 J E T ,Y F ’RJ E T , ? F P j E T , j  I ~ N - “ O 1~~ -’
CALL APp)) I XA J E T  .YA PJET .F4JET .XFRJET,YFRJET ,ZFRJET,LRJET, MRJET, “NI 4015- ’

NRJET) MNE ” 01403
CYCPI CYST ,I1000CF (3).CYCF)2) MNE M O’.4-1
CYCP2 Co ST~~2 .CYCL )3).CYCL(2) UNEM O14- 2
PE O oPEE *L e0I- D A l 3 ) •~4F ’1A 2 NNE” 0I 4 -3

- ‘ C O LX O = C 1 L 5 1 K  M N E” O l s ’
‘1 XS T P (1) CYCPI UTPR

¼. ~ST K)2):CvCQ2°UT9R MNE ”01>5b

.4
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NADC 76313— JO

X S TK ( 3) . P FT ) .P EOA ( 1 ) / CP EO A I3 ) 1 0 8.)

CALL V R3O f , F C ) 2 3 ) , X F C ( 2 4 ) . X F C ) ~~5 ) , A y E . A P E . A R E , 7 ( l , 7 6 ) . 1 ) 1 . l 7 ) ,  M),SM - ,)4,9

1 v ( 1 . l M ) , — 1 )
MN f”-J(7-

1(1 ,9(1= 00) MN[”3j7.
NE “0 17

L1?)0:) MNE”117 -3
I F ( N PA R T .~ . 4’ . 2)  ~ fl 1 . ‘,O M NF” C i~~~~”.

SO W R ITE (8.9 0) TZEW C , ?r ,EL T 1 ,TM AX ,ZUELT2,Z4472.2MAX3
CALL 194k (EXIT. L INK .TAXL ,TARR, 4”ILG#2 1

60 CON T IN U E
0 ( 1 . 1 1 )  =?7 MNE”C 179
IFC1.PA RT.o4 ’.2) RETUR N

C I ’ 4 ! T ZA L I ZE  V A R 1 A RL ~~~S ON Ly  IF A MANEUVER IS CALLED FOR .
LW IN1. O MNE”- ) 1 -’ .
W M A S~~~ 1 ./1- ASS “~~i~~3 1 -~2
P 1 0 = 1 . / l y

OP 1 X • 17  — IX ?.IXl
IE’ ID P.EQ.0.1 GO TO 70
DD I X Z= I x ? / P P  M N E M C 1 — ’”
DPIX :I*/GP 41.1”) 1— 7
DPIZ=IZ/OP MNEMO1’~~
RETURN HNEM01 )~-.

70 CO NTI N UE

~ X IT 1.
wRITE (6,80)
PETUA, N - M N ’ ) M C  103

80 FORMAT ( l09~l0 CHECK FUSELAGE INERTIAS . THE NUMBERS INP)JT AQF Pp” :’-’)1— ~~
IOSICA LLY IMPOSSIBLE AND CANNOT 8~ P - 4 A N O LEO  BY THIS PPO -3RAM.l

90 FORMAT (11-40,54*,23HINPUT DATA FOR MAN EIJVEP/ 35X , 405’-’STAPT JE ”40i”C-1Oo
111 M A X )  DELT2 MA X 2  MA X 3  / 3 5 0 .  SSk SEC “Nt ”3 1 ’
2 (S IC) ISEC )  (SIC) (SIC) (SIC) /1H,290.5F10.3 “NE’- -1 ~~-
3 / / 3 50 ,  6 144J X C I T ( J , U  ( . 1 , 2 )  (.1.3) 1,3,’) ) ‘~‘. E ” ’ )~~-~ -~
4,3,5)  (J ,4’~) )

€40 M40E”)24~ j

• • • • • • • •0 0 0• * •  0* 0  0 0 0 e.0 • 0 0 0 0 0 4 4 0* 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0* * 0 0 0 0 0  • •* * *  0 * 0 0 00 * 0 0*

SUB ROUT I N E  401)1 )PD,V,IMODE )

COMMON /IGON IC / UU (6),VVC6 ),TA U (d2 ),OAM~~)2l ),NuRRTS .G4IN8,

1 IN O F X ,S TGA IN I F,),TSTAR ,COELTD,SLOT (3,9)

CO MM O N  /KVA PTR / )1V48)6).POI (6,12) MC-CEO(’ .

DIME NSION PD)8.7).SLT (3,9).ISLOTIA.2) MC-DF0- )~~S
D IM E N S I ON  HFL O(b ,21 .REAC II(3,2) MODEQ’) O

D A T A  P’140/9-.141 STZCw ,SHREDAL .IN ,IH .lrs .1k . IOHLO NC, STICK . “-E- E )04-7
1 8M14)’OTTLE.9)IL IRPOT 1,941L T1IROT 2 , 4 P 1L ANGLE 1,9HL ANGLE 2/ M))) ) )~~~~
O L TA HEAD )/ “) ) -  00-.

I 104450 SLP 41.0,101-PULL ANG LE,dPlYAW RATE, 74-4F4D VEL .1OHA NG OF A T K , ”~~~~-~~- )1 Ii
2 9HPIIC 1- 41.0/ 0 0 1 1

D A T A  ISLOT / 3 , 1 .,O ,0 , 0 ,O ,2 , 1 ,b ,9 , 1 0 , 1 1/  ~oD(0011
COLOOC OELTI ) e~~ -‘0 ( 3

W R I TE  (8~~~30 )  —‘: :— :11-.
1’ ISLTE~~O ‘4O DEC-0I40

¼.

4-51

-‘4 

~~~~~~~~~ ‘ ~~~~~~~~~~~- ‘~~~~~ ~~~~~~~~~~~~~~— 
-



— 
- — -- -

- 
NA DC— 7 63 13— 30

INDE X :0

K S L T T ’ — ~
0020  1=1 ,3 “‘ )D€UOlM
MSLIT .ocLTT. 3
CALL SLIT )SLI.SLOT. *SLTT) MC’)E1~~2O
ISL1I~~ I40L’~~.3 

MODEC-0? ,

J1 4 I’4C 4’~— ? 
M 00FC3?E

DO 10 ,J:1.j1 “OOEO0 .’ i

JSLIE I S L O T  ( 3 .  I ” r _ i L )

CALL SLTE PO I.I SL T L.uSLTE ’IMO DE ) MODEO ’?o
COELTO :CO4’L TD/CGLD .3937
IF I.E-i .1 . AND.l’- ’ODE .4 J.2) COELTU COELTD’V0 .3048 UOD4 ’u-1? 7
11.01 x It.[’E 1.1 M O O E O O 2 - s
WR ITE )b. — ’) ‘-EA Dl (t ,I’-’ODE ) .READ(J, IMODE) . $00100?-.

1 (uIJ )L 1 , V V I L I , L 1,3),COELTO MOD€003j

10 CONTI NUE 40010031
CALL SLIT (SLOT,SLT ,KSLTT ) MODEOO3 I

20 C O N T I N U E  40010033
I PI TE I A , 4 0 )  M 0 0 100 3 4

RFTJI ’N MODEOO3S
30 FQ PMAT(1 ~-4 O, 57x ,1S4NuM€RATOR ROOTS/1X, 117HDEPENO.VAB. INr)€P.MODE0O 3,~
I V A R .  PEA L )  P-lAG ) R~ AL 2 IMAG2 “OD 00037
2 REAL 3 14403 G A I N )  MO D E O O 3 o

40 FO R ’4A 7(/f / 34k ALL TIMES APE IN UNITS OF SECONDS/ MODE00~~-~
1 811- ALL GA INS ~-r ~E TI) UNITS OF M/SEC , 44 0 OR PAD/SEC PER C” . OF COU ODEOO, —1
2NTROLLE P ‘)EFLECTION ) $0010041

50 ~OP1 -AT (14-I ,A )0,5X.A)0.7614 .6) ‘4001004)
END M CD(0 C43

• ... . 0 0 0 0 0  0 0 0 0 0 . . • 0* 4 0 0 0 0 0 0 0 0 4 0 0 0 4 0 0 4 0 0 0 0 0 0 0 4 4 0 0 0 4 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 •S 0 0 0 0 0 0 0 0 0 0 0 0 0

SUBPO UTIN~ OFFTPM OFFTOO ’4 1
COMMON /STPIA N / T1 (96),DL,OM,oN.Ox,00 ,DZ,T2 (113),XFC128I, OFFT0002

1 73 (1791,1-ASS O F E T O - 0 3
COMMO N /5791444/ T4 3 ),t *l ,T 5117 0 ),DIXI Z,O IYIO ,D IZ IY O FFT OCOA
COMMON /?-44N4P0/ 1,V, T8I11 ),vxk,V Z8,AP D,VY ~~,AP0,AY0,T1(4), OFFI000S

1 A O E ,A P E , A RE  O F F T O O ’ t .

COMMON / F’r)Py/ y ( 4 , 150)  O F F T 0 0 7
F.€AL MA SS ,IXZ OFFT000~
IFf l ’( 1,H5 .E0.0 . I  O r) TO 10 OFFT0009
ARO —Y (1,M5 )’SL N (AI’F) OF E T OO1O

1- CAPE :011 .Mc) COSIAPE ) O F FTO OI 1
A P 0 = C A P E °c T N ) A W E )  • OF F T O O 1 2
* Y f ) =CA R E °C ) )S ) A RE )  O F FT O O I3

GO TO 20 OFFTOCI’.
10 COt - T 1’~~ E

IF (Y(d.86).EO .1.) Or) TO 20 OF FTOO I8
AQEt3 .32.17 .(Y12,At ,)—CO$ (APE )•COS (ARE ) I/V OFF TOO17
AP O=A P€O OFFTOO 1- .

20 Co’~T I N J E  OF F I O O I —
C ALL V830 (XFC (23) ,0FC124) ,X FCI2S ) ,AYE,APE,APE,Y (1.76) .1(1.77) • O F F T C - 3 ? _ i

I Y (1.7)~
),—l O FFT O O 2 IDx s MAS S .(4 ’( 1 ,7 6 ) . A P D 0V ZB— A - y r)0V 18) O F F T OO 2 I

¼.

4—52
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r
1.A0C 7 6 3 1 3 — 3 0

DY ‘44 5 c 0 ( V ( 1 , 7 7 I . A 0 0 0V X A ’ - A 0 - ) ’V 1 k )  OFFTCO23

Cl 4 4 5 6 * ( y ( j , 7 4 ) . A P ’ ) V 7 ) - i — 4 4 0 0 V 4 ’ i )
DL = APf~o (A0’J0D1ZI Y~~~UC IX/)
1444 r MP DOA00 0 3IX1? .)A41).A Y O1 QA RO_ AYD)*I X 2 OFFIe))-’-
ON A P D . ( A P J ~~D I Y I X . A Y D~~I 0 Z 1

30 CONT INUE OFFTO-)?’-
9E TU P N

END OFFT 0O3O

••  * 0 * 0 0 00 0 * 0 4 * 0 0 0* 0 . 00 0  4* 0* 0* 0  0 0 0 0 0 0 0 •t • 0 0 •*  0 0 0 0* 0 0 4 0 0 0* 0 0* 0 0*

SUBROUTINE P88A (W, ’)0-ND)) P A R A C 01

CO MMO N / S T 9 t A ~~/ T i  195) •PD(8,7) •T~ ‘~1 ,c- o,,7 313491 •I-PAS S PA~~ -~~~O O 2
COMMON /~~A N A L~ 

T 4 ( 5 ) , T A X L ,T A X 8 PA P A O C ’ ) 3

CO MMON /44440493/ T5U-fl,COLSTK ,CrSTKi,CYSTK2, PEDAL,4~~E ,APE.APE, P A P A ) ) ) . .
1 TLSTK (2l,II4LSTKII ) PA 1~A 7Q)5

COM”ON /Tc)PLCT/ T81Al.E~~IT PARA)1Th

DIMENS I ON V 4 9(11) PAPA ))’- )
EQ UIVAL EN CE IVA4I)).CO LST K) P44431- C -’
I F C OND1.or .0.1 17-0 TO 10 PAPA))’-.
C A L L  WRFM PAPAC Q I )
CALL WRVP (3 ,VAP ,IcM 1 , PD,TAXL ,T4~

,R) PAI ’A-~O 1~
10 IF (E XI T .40F.0.) GO TI) 20

~RI7E (b,E 0) P A P A O O ’. ,j
GO TO .10 

- -

20 W PT TE (6.SO ) NP455
30 C O N T I N U E  PA I ’A 3 ) l o

CALL TI’-’r o (IUSED,DT !ME ,TLEFT) PAPA:’):)

WR ITE (1.,70) NPASS,TUSEO 9 * 9 4 3 ) , ’-
-‘-- 40 RETURN

SO FORMAT (31,,1A IPCRAFT IS 000NOT *OO TRIMMED A FTE9 ,15,
I 1?~. I 1ERAT IONS./130,9~-)0 ** *°*0) 94 4 - 0 ) - ) . ’ :

60 F O °M A T  (2 1 w — A I P C R A F T , IS TR IMM ED .)
70 FO RMAT ) 5 * 6 1 - P A~~T 1.18013 .111- IrE RATION S ,IOXF1O. 3 ,

1 3S~ MINUTES ELAPSED CO MPUTING TI”E I PAI ’a-: 7 - .

• END PA?A 02’D

•.. 0 0 0 0 0 4 , .* *0 0 0 .* 0 0 0 9 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 e • 0 0 0 •* * * *0 4 0 et 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0  • 0 0

SUBPOUTI~ .V PPLOT PPLOO)~~
COMMON /T’iPLQr/ 44-1(3).AL(3),E0IT,rcoN(20),IPSN. PPLOO’-74

1 NPAQT,40V 444,NVARB,NVA PC,N5CALE
1 ,NVAPS ,NPPINT.NTIME

- . C OM M O N  /9L~~TD’ 
wF AD12,210) PPL O O70’)

DIMENSiON 4)209) PPL0000o
DI4ENSJ fl~ AC I3 ),AD (3 ),NVA P(3),RA TE(3) P P L C - O O - 3 7
0114 145101. L T N E ) 1 0 1 )  PPL~~O 0 ~~
EOU IVA L EN CF (N~~A P)1). N9AI ’A )
DAT A 11/11-1/,I2/1Hd/.I3/11 -3/ .I4/INW/,I5/iHS/ .16/1H4/,17/l’7/ .

I IN /IN /
C W R ITE 1-lADING FOP PLOT PPL000I2

~ 

i~~ 
- 

- 

- - -



I

4A0C 7631 3— 30

C ALL R,~T PPLOOI3I3

C CkANE,F P93PEP PLOT SCALES PPL 0001.

IF) NSC9LE .LT . ) GO 10 10 PPL00015
NSC4LE= cC4L~~—-. PPL001IN
AM( 3) ‘--~ - l  1)~~ 1000. PPL 00017
AL 13 ) A L )1 ) *1)00. PPL00018

10 IF(N~,CA LF. LT .~~) 00 113 20 PPL000I-.
NSCALE~~N 5CAL~~—~ P P L O~~0?0
A 1-4 l~~ l ‘-~~)?) 1 )OO. PPL 0002 )

PPL00021
20 IF NS C -’-L ’ .LT .l) GO ~O 30 

PPL00023
N S CA L E ’-0 ’-OA L F~~ PPL00024
* 4 4 ) 1 )  :4~~) 1 1 )Q,)0. P P L 0 0 0 2 S
AL))) *AL 1 1 * 1 -i~~0 PPL000?o

30 00 60 4:1,3 PPL00027
L O N V A R ( N I  PPL0002S

OIl TO ‘.0 PPL000?9
A L ( N ) ). PPL0003O
*‘l (41 10. PPL00 03I

40 CONT IN UE PPLO)032
IF(N.E~~.,) ~:11 PP100033
IF(4.E’~.2 “=1.? PPLOO)3.
TF (N .LQ .3) “=14 PPLC’3035
IF )L.GT .O .AN13. L. LT. ?1Ol 0010 50 PPI_00036

- 
. uRITE (6,180) M ,)HEA))( Iç,210 ),Ku0 1,2 ) PPL00037

* 4 4 ( 4 )  ~~~1OO0. PPL 00038
A L ) N ) — 2 0 0 0 .  P PL O OO 3 -~
GO TO b - u  PPL00043

50 W P T TE)A,IR O ) M.v-.EAD (K,L).K:1,2) PPLOO- )41
60 C O N T I N J )  PPL000- .2

C COMP1 ’’E SCA LING CONSTA NTS PPLOG’- ’-3
00 70 1:1.3 PPLOO3 -’
RA T I (1 ):(A 1- )j )— A L )I))/10 . PPL000’5
A C I I ) L O . / P A T E  (I )  OPL000’.”

1O *-))I( i. 5— IL ( t ) 4C1 1 ) 9PL000’.7

C R ITE ~~ “‘~OL 
AN0 S C A L E  ~iE A 0 I N G  D P L : _ 0O 4~~

W~~ITE (6,11-0 ) 11. Ai(1 ),A p-4( 1) .RATE(1 ), I3 .I1 ,12 PPLO OOQ- ~
W R ITE 18 .11- 0) 12. AL 2 ),AH1l).RATE )2).I~~.Ii,i4 PPL OOC iNO
WRITE )b •1E0 (4, A L I 3I.AH (3).PATE(3 ),Ib.I2,I4 PPL OO INL
wR ITE (

~~,17 0) 17 .11,11,14 PPL000S2
C (NrT TALYZ E LINE TO BLANKS PPL000S3

DO 80 1:1,101 PPLOOI)5..
80 LI NE 111 :1 8 PPL000SS

C A L ). TI M E .  ) TU SED . T D EL T ,T L E FT )  P PL OCO S o

90 R E A D  1.3 ) IPNN ,T .A PPLO O-) ’-- 7
I ’ I T . G T.’~R 9R.E.04) On TO 150

N T I M F N T T M ) . 1  PPL 0005O

— . I F ( 1 . T I M~~.~~~~.’~-8 1 NT 1.11441=0 ?PL000NO
- I F IN T I ” f .’- E .O) 00 1) 40 PPL000NI

C S C A L E  D A T A  T~ F IXED  POINT POSITION 01. SCALE PP L)OO1-/
PPLOOI ) 1- 3

#V.D(N- ~A 9C )*AC(3) .Afl (3) PPL000’.-
¼. C C~ EC’c FOR EU UA L ITY OF VA PIAO LES PPLOC’~88

IF)KB.EO.~~:) 00 10 100 PPL000N7

4—5 4

‘
‘4*
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5-’ -

NAOC T 6 3 1 3 — 3 0

1F K B . E 1 3 . I Y )  GO 10 110
IF (KX.EQ. :v ) (,) TO 120 ~PL.OO05.

C C- .ECK TO SEE IF VAW IA ~ LES FA LL ON SCALE PP-,~O O iT0
IF(K b,GF.1.ANU.~~-’

._ .’.1 01 ) L IN F(1 -PI: 11 PPL0007 .
IF (KX .U E .1 . 4 .Kx.L ~~.~~ U 1 ) L I N E 1 K * ) 12 P PL OO ) 7 2

IF )p’ ’y.OE.1. A’-0. K o .L E . 1 0 1 )  L INE(KY) *I4 9P , O O 0 7 ~
0)) T O  140 ° P L C - O T ’ -.

100 IF KR.E I3 .Yv (,O 10 130
C FIRST AND SECONO VA 9 IA ~4LES A kE IN SAME POS ITION PPLQ0O’~,

IF wP.GE .l. ANu.~~k .LF.1 0l ) LI NE ~~~l 0I3
IF(rI .OF .i. AI.J.*Y.LF .101) L IN E )’~V ) I’
GO TO 14 0 P4-L000’N

C F )—’ST AND 1-114-3 v AW I A P L E S  AkE IN SAME POSITION
ilO IF (Kk. -.,E.1.E NJ.’(4 .LF.1011 LINF1K9):I5

IF (KX.C,E. 1 .A~~tj.K~~.LE .l U1 ) LI N E C 4~x ) I2
GO TO 140 44L 131’ -

C SECOND 41.40 TMIR D VA R I A B L E S  ~4E IN SA ME POSITION
j20 IF (KR ~~~E .1.A Nu.KB.L E.1 0 1 ) LINE )1S14):I1

IF(K*.GE.1.AII D .Kx.L F. 1011 LINE(K~~(:I6 PPL O C -0 1 - -

GO TO ( 4 )
C ALL THREE VAPI A9 LES ARE IN SAME POSIT ION

130 IF IKt.G E. 1. A~~).KB.LF .1 U1I LINE(Kt7) 17 
-

140 w R ITE (6.190) 1,LINE - PP( O )3-,.
C RESET LI NE TO BLANK S

IF (K 1.4.GE.1.AN ).W04 .LF .1 01i Li -NE ( K b )  :Ib 49L ‘)
IF (K X .GE. 1.A NU .KX .LE .1011 LINE (P~X 1 IB PPLOCCO 3
IF(KY.(,E.1.A N- O.KV.LF .101 ) LINE (KY).IB PPLO 30’-
GO TO 90 P c - - - -

150 CONTI NUE PPL 1J :QN

CALL TI MEX )TUSEO,TPELT .TLEFT)
WRITE (6.200) b ELT
PETL IP1. 9

~~L 3
)60 EORMA T (11- •10* .9HSCALE ~~~~~~~~~~~ FP OM . F 1 1 . J . 4 H  T~~~.F11 .3. P’~L C ~~ilU

1 101- 1 INCH r,F9.3,120.AA .St-. FOR .41.34 • ,4I,:x, uP L3OI r, 1
— 2 191- ON SAME PRINT POS .) PPLOC1 ’

jlO FO~ 44A T C )46*,A1,Sk Fop .41,3k • .41.35 • .41.19.-) ON SAME P91ST °OS.99 L-O), -l-1
1 //67X,N INCBFS ./T20,1H0. T30,151,T4O,1 2.T50.1’-43,T60,1-.4, ~~~~ C C I I —
2 TTO ,1 H5,TB0 .11-8 ,T 90,1H1.Ti00 ,1hb.T 110 ,11’~ ,T11-4 ,2- ’ 1J/

3 T20.1k* ,TJ0,1 H0 .T4O,l R0 ,T50,1B* ,TbO,1#* ,T70,1.~,*,TEIO,1,,., ~~- L C ) - 9
4 190.11l* ,11 (J).1k* ,T110 .1 h* ,T12O,I H*)

180 FOR M A T  (78x ,- ”H SYM IJOL .41,21- :,IA1Q) 94L

1 90 F O R M A T  11’.. ,5X,F9.2,4x,1 0 1 A 1 1  P2L- ~ D I I 4
200 F ØRM A T  ( 1 . - ’O . F I i . 5  PPL-OC)~~O

• E ND P P L O O 1 1 1

•... . . . . . 0 0 0 0 0 0.0 0 0 0 0 0 . 0 0 0 0 0. ..* 0 0 0 0 0 • 0 0 0 . .* . 0 .* . 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 . 0 0 0 0 0  • •0 0 0 0 0 .e

SUBRO UTINE RANG (A1,A2,A3 ,81,’-)2 .B3,C1,C2.C3,N1.421
C PANC . ’002
C A IS THE MA T R I X  OF THE A SET I)f E .JLF I ’ ANGLES 444017,0303
C B IS TkE M A T R I X  OF THE B SET ~F EUL I4 AN GL ES
C C IS THE MAT R Ix OF THE C SET 01 EULER ANGLES
c

¼
4 — 5 5

~
‘ •4a

~

:

~
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C N1 1• 402 1 IS FOp -‘~~A ~~~~~ -0007
-0) C 41’ l. 5? . -  1 (5 fQu~ - . ‘ -A ) T . ’A N N P U S E )  RA SC-000p

C 1.1= I. N ) = — (  (S ‘-OP — ( T 4 - A~,S43)SE) 4 RASh)))-,

C s).—i. 402.-— 1 (S FOp R(1P04S~~3St .)*A(TR4NSPOSE ) 405,001)

C RAN -~- OO 1 1
DIME NSI N 4)3,3),~’ (3 ,, ,C (3 ,3l

C CO”)-UTF A ~~ ‘-,- “‘ —~~T PI C~~S 
PA N~-O0 ’,3

CA LL “414-1 . ( M i . A 2 , A 3 , 9 . N i )  P440(Q)).
CALL ‘-4T,~ Ix )-,1, -~2.~~~~,1,N~~l R A N G O O 1 S

C CO”~~- TF C M A T R I X  P44000(1

30 10 I . 1  - P41.00017
30 1 3  j 1.3 PANC .O 019

C ((,J) fl P4400001-.
DI) 10 L 1.3 QAN 002J
C(t ,,J )*C )I, J)•1 )L,J) A(I ,L1

10 C 0 NT 1 S .~ 
RANi;0022

C C ?-’ECK TO SEE IF .‘ITCH ANGLE IS 90 DEGREES P41.1-0023
IF (C (i,1).~-O.~~..4- 43: .c11,2).EO.o. 1 GO TO 40 945o002 .
CI AT AN 2 IC)1.2 ),C (1,1) ) RAN0002S
C 3=A TAN4) C c2.3l ,C (j,3 )) RA N h~002~-~
CC3=C 05 (C1
IF(A-)( CC 3).LE .O .0O 1 ) GO TO 

2 0 RAN( 1002R
C 2SATA N 2(t—C )1.3)0CC3) .C13,3) ) PANGO1-2..
GO TO 30 RL40),)0j~

20 CONTI ,UE P4400003 .
C1:ATANl )— C I1 ,,3(,( C (2 ,-~fl0SIN(C3))) 

R4N u0032
30 CON T I u , E  - P4400033

C CREC . T O  SEE IF C1.C2 .C3 47E IN WPONG QUADRANT RANG -’03’.
IFICOS )C c -i .0E.0.) RFTIj I - N PAsG0o)~,

C P E C C l M P T~ CI.C 1~,C3 1-s CORRECT QUADRANT RANG OOJ6

C 1=A T 9r • 2(— c11,d( •—c .1)) P4400037
C 3 ATA N C (—C )2,3 ). —C (3 .3 )) PAN DC -03-
IF (A~~S (CC 3 .~~E .0.031( 

I~ F T J i C -s P A NG O C 3~
C2= AT A N 2 1 ( — C ( i,3 1 C0S (C3)1,C (3 .-i)I P440004.
PET URN PANh- ‘4~

C R ESOLVE I T D E T E 9 ” I N A C Y  CAUSEIJ BY P IT C~V A N G L E  BY U S I N G  OLD P 4 4 0 ) 0 0~.)
-~~~~~ C YAW ANG LE

40 CONT INUE P44000’.
C2 — S T O ’CI. 510796. C 1l,3(i RAN -CO O ’ .)-
C3r( ATAS2) — C (l,1), )— C(1, 3 )°CI 3 ,i1)) C1)~~C)1.3) P A N G O C ’-
RETURN P44000*7

‘- - END P440004-’

~ .

So B” )UTINF PA1( (x.EPOX .XL IM (T,VAP,A T ,i3T ,C1,ATH ,BTPI. CTH ) RATIO )’ .
CO M M O N  /M V L P T P /  K V A R ) 6 )  RA I
0I1..E NSI DN V A R I 1 1 ) , X 6 (.EPDXII 1) . - 1 L ’ ’  1

P41)0.-i. Q A f l -  -

‘
- R A T I O A .1 .

-
~~ 

00 10 (:1.4 ~~~~
- 

-

¼. C CHECK TO SEE IF ANY COPPECT ION EXCEEDS L i”TTS -a -

~
- 

- I F ( A 1 - 5 )X  (II ) .GT.xL IM IT ) PA T I O 1 A B S ) X L IM I T /X  (U) Pa ’

A—5 6
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C CHOOSE PATIO SO TNAT LARGEST CORRECTION ~ LIMIT QA TIOO~~9
IFfRATIO .LF.PAT IO I ) r.O TO 10 RA T IOO1O
PATIO MA T I OL P AT IOO I1
11= 1 RAT JOOI 2

10 CONTINUE RAT I0~U3
C MAKE COPPECTIONS PAT IOOI ’

00 20 Ial.6 RATI01 j~
VAP(K VA I))= VAP(KV ~~~(I)).XU)0 kATIO*EPDX (KVA R(I)) PA T IOO 1b
IF (KVA R ( I ).EQ. ~.ANO. (AT ~~~~~~~~~~~~~~ •.

~€ .0..OR.CT .~~E.O.)) RA T I O O I 7
1 V AP ( 9) A1 •(BT •CT ‘VA R ) d))’VA~~( ~ ) RA T !0Oj~
IF (KVAR ( I ).E~~,10.A MD .(ATM.NE.0..O~? .I~TM.NE.0,.OR.CTp.l .NE.0.)) PAT I0O1~

1 VaR )21I zAT~~. T ~~.CT~iavAR 1U~~~•vAR 1O PAT IOO2O
20 CONTINUE ‘ PA TIOO 21

IF RATIO.NE.1 .) WRITE (6,40) x,PAT EO ,II P A T 1 O O ? ~
30 RETUkN RA TIOO 23
40 FORMAT (1MO// 12~ CO RRECTIONS ,~~X,6F1t.7. RAT IOO?4

1 / 39MORATIO A PPLIED TO Co~ kECTION VECTOR IS ,F10.7, RAT IOO2S
2 1711 FROM COMPONENT ‘13) RATIOO 2b
END RATZOO27

.. ........... ................. .... ... *e. .. ...... *... ... *.*.... ... *.’............

SURPOUTINE: REACT REAC 0 00A
COMMON /FOPCE/ T1 (7 ,ZFPJ,T2 9).VFRJ,T3 (12),ZFRJ, REAC0002

1 T4(11;,PNRJ.TS (1~~),PMRJ.T b(12).YMPJ REAC0003
COMMON’ /RJETS/ NJETP,XSTK(3) •XU (1O ).XQ~~1O) ,X~~(10) ,TPOS (10) , ~~~A C O 1 r ~4

I TN EGC1O ),KA JE TR (i0),VA JET— (LO ),ZA JETR (L0), QEAC0 fl~
• 2 AYBJTR(10),AP 4J1r~(1O ),JTRCON (10) PEAC 000b

3 ,xACT,TPCTA,TPCTh,N~ CS,TJET~~(10) REAC O~~O7
COMMON /LJETS/ T7(Q31,TLJETC 6J REAC0C ~O~
COMMON /MA NARO/ T~~(3)sTO~ LT REACOO0~
COM MON /CONTP/ AOISPc3),ARATE (3),DELTA (4),TMR(23,RPCT(3),xSYS (2~~) RE A C O O 1 O
COMMON /ST ANRO/ J .W,LINK REA COO 1I

• COM MON /STPIA’i / AOUM(5 ’3),XRJT (140) PEACOn I2
DIMENS ION v (10 ) ,‘rl(1O),y2 (j Q ).NP(jOJ ,VC(ZOI.Y1 C (1O ),YZL (1O ), REACOf)13

‘ I  1 y2L (10),TJETC 1O REA COQ 14

~EACO 0I 5
TRAMP (X,x0,XU,XR,TP ,TN) TN0 (RAM~~(X.x0—XO— xR, XO-AD )—1.) REA C~~’flN

1 •TP.RAMP (x.x0.xO,X0.XO .~~R) REA COO 17
XFRJ~~0. REACOO 1E~
YFP,j:0. PEAC 0O1~
ZFRJ:0. PE ACOO 2O
PMRJzO. REACOO21
PMRJ:0. REACOO ?2
VMRJ~~0. REAC0023
SUNTaO. PEACOO24
XPCTrI. REACOO2~
00 10 1 1,10 REAC OO2b

• 10 TJET P (I) :O . PEA COfl27
DO 20 ~J.I,NpCs QEAC 0fl?~
IFUTLJETIJJ),LT.10 0.).AND.(NPCS.NE.0)) *PCT’XPCT—l ./NRCS ~EA CO02Q

20 SUUT:SUMT.TLJE.T (J.JI/1000. PEAC0O~~)
TPCTAI’U . REACOO 3I

A-ST

— ~~~~~ ~~~~~ ~~~~~~~~~ ~~ •1~ •W•’ — ~~~ •“ ‘ .  -‘ - ‘ . ‘  - -.

- -~~~~~~~~. —— _____________________ k
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TPCTHL:0. PEACOO32
Ir CX PCT ..T ..05 IPCIAI=TPCTA /XPCT R(AC0033
I~~(~ PCT .(~T..0~~) TPCTI~41=TPCTB /(X PCT .2) REAC OO34

30 DO 60 M~~t ,~ uJ F T ’ ~ a€ACO 0 4~,
Ic(x~~(~~I.L~~.O .e ~~~~~~~~~~~ PEACOO46

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~EAC QO47
IF(LINK .~dW .4) &0T0 50 ~EAC0O4b
TAU 1= JT 14~~(’~i—1 ) 12)
TAu2 1cj’~~(~~— 1 ).13 R~~AC 0050
IF TaU1.Eo.0...~~C.T Au2.E0 .0.) GOTO SO REACOO SI
!F(T AU2.Ft~.0.) GOTO d,0 REACOOS 2

C .• sEco~~0 O~~L~~c~ REACOOS3
V2(N~~~(TJFTC t.)—Y (N — (TAU1.TAU2) Yt (N))/(TAU1’TAU2 ) R~~AC0OS4
CALL R1~~MAN (Y (N),Y1 (N).Y~~(N1,T0~ LT/4.,NP(N),Y1C (N),YC (’~> .Y~~LCN)) P~~AC O 0SS
GO TO 60 P~~AC0056

C .• FIRST 0RCE~ RUCOOST
40 Y1 (N)1(TJ1 TC (N)—v (N ))/TAUL REACOOS8

CALL. STLjF5 (Y(N),V1(N),TL)~~LT/4..NP (N),YC (N),Y1LCN)) R~~AC00S9
60 10 60 REAC OO 6O

C . ZERO O~~UE~ RtAC00~~1
SO YC (N)2t JE~~C (N) R~ AC0O6~

• 60 TJ~~Tw (N~~~’vC (N) REACOO63
IF (LIN’~.P.f.2) 6010 ~0 

Q~~AC0064
DO 70 111,10 REACOO65
PdP(I )=O REAC OO 6b
Y (1J~~T.J~~T~~(I ) REACOO6T

70 Y1U~~~Q. REACOO 66
80 CflNTI I~UE REAC00~~9
90 DO 100 N=1.NJETP REACOO 7O

1F ( (TPCTA1 .TPCT ~~1) .‘~E.O.) TJETR (N)=TJETR (N).CTPCTA1 .TPCTHI*SUMT) REA COO 7I
1 •SUfrT/100. REACOO7 2
TJETR (N~~~TJETW(~~~eX PCT RtACOO73
CALL v~~30(yJ~~T4~(.q;,Q.,0.,Ay~~JTp(N),AP8JTR (N),O .,xF,yF,zc ,1) PEACOO74
CALL ~P~~0 (xAJETP(N).YAJETP (N),ZA ~JETRtN ),*F,YF,ZF,RM.PU ,YM) PEACOO7S

REACOO 76
RE AC 0 077
REAC OO7S

~~M~~~J R 4 . QU QJ  REAC007~
PMRJ:PM.Phdpj REAC00b~0

REACOO)U
100 CONT1~4UF REAC008.~

R~~T(J1~N REACO0~33
END REACOO84

SUBR0UTIN~ PEAD IN (1) R€A 00001
CO’4MON /5TPIA~~/ 11 (184), PEA00002
2 XEL (14),XE ~~(7).XFC (28 ),XFN(7),XFSt3S),Xr,N (7), READ000 3
3 xIT (?1),xwG )21),Y~~~(21),YFL (~~1),YFN(21),T2 (?7), PEA00004
4 XCON(63),XJETCI4),T3 (3),GUUSS,T4(44),TZEpO, PEA 0000S

T 5 ( 3 ) . X R J T ( 1 4 0 J , Y P J T ( 7 ) , X L J T ( N 4 ) , Y L J T ( 7 )  ~ EADO0 I) b
COMMON /5TR~~p”A/ T6(24),KCIT (20),T7 (4),rMAX,XCIT (20,b),T8(9). REA0000T

A—5 8
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1 K R E A D , T 9 , T S T A B ( ( 4 ) , Z M A X 2 , Z M A X 3 ,T 1O ( 3 ) , Z O E L T 1 .  REA00008
2 ZDEL T2 PEA O 0 0 0 ~

COMMON /T0 ’LOT/ T 1 1 ( 7 ) , IC O P 4 (2 0 ) , I PS N . N PA R T ,T 1~~ ( 3) .N SCA L E  ~ EA O 0 0 1 0
COMMON /CO~~TP/ AOISPC3),APATE (3),OELTA (4),TMR(2),PPCT (3),XSYS (28) ~E AD0011
COMMON /METI/ X~~(3SJ , (~~1).Yt~(21),XE (14),YE l~~1 ).XF (7).YF l~~1), READ Qfl I~

1 XJ (14),XC (63),YRL7).XPU4O).*T (2b).XD (1).XI(21), ~EAO001 j
2 VL (7).XL (~~4J,X S (~~e,,TS(14),XCM(2U.6) READO 01~.
DATA IMET/0/ REAO00j~,

C • • NAMEL IST O ICT IONA RY

• NA MEL IST /CMA NGE/ X4.Xw,YW ,XE .YE,XF,YF,XJ,XC,YR,XP,XT .*D .XI,
1 YL,AL,XS,TS REA000I8
IF (NPA PT.F0.6) 6010 20 REA DO01~
IF (NPART .NE.9.AP40.NPART.Nt.10) 60 TO 10 REA0002O
READ (S,CMANGE) ~€*ooo~~
CALL CONVUMET ) REAO002~
GUESS z 2. REA0002J
IF (NPART .EO.9) GUESSIO. REA 0002A
RETURN REA000?5

10 CONTI NUE REA000?b
READ (S,70i IPSN ,ICOM REA00027
IF (I PSN.LT.O) IMETII REA D002 ~• ZPSN*IAl~S (IPSN) READ0O2~
R(A O( ’~.t O )  X P , X W , Y W ,X E , Y E ,X F ,Y F ,X J ,X C ,X T ,X 0 ,X I  .15 REA 000 3O
R(AD(5.60) y~ READ OO31
NJL4 Y R ( 1) * 1 4 . ..5 R EA 0 0 0 3 2

• PE:AD (S,60) x’U1).f=1.NJ14J QEA00033
PEAD (~~,60)  YL • REA0003’.
PdJ14~~~L ( 1)  °14. • .5 REA 00025
PEA D( 5 .6 0 )  ( X L ( I ) , 1 1,NJ14) R EADUO 3 b

• READ (5 .60)  XS R E A 0 0 0 3T
• lEO. R E A 0 0 0 3 b

CALL C O N V ( I M E T )  REA D003~
IF (NPART .EO.L.O R.NPA RT. EQ .7)  RETURN R EA 0 0 0 4 O
GOTO 40 READ 00~~1

• 20 NPART 2 READ00- ~• DO 30 1=1.14 P EA 0 00 4 3
30 TSTAR (I)=f). READ00~~a

IF (NSCALE.E0 .0) 6010 40 REAO00~~,
READ(5,C i~,ANC,E1 REA r) OOAe ,
CALL C O N V ( IM ET )  REA000i. 7
GIJESS O. READ004~

40 CONTINUE REA DOO4 9
PEAD (S,60) TZERO,ZO€ITI ,ZMAXI,ZDELT2,ZMAX2,ZMAX3 REA000SO
I I T?EPO REA000S1
IF ZOELT1.EQ .0.) ZDELT1 0.1 REA000 S2
I F (Z O E LT 2 . EQ .0 . )  ZDE LT 2 ZO ELT 1 REA000S3
T MA X I 7 M A X I  RfAO00’~4
DO 50 1=1.20 P EA D O O S 5
READ (~~,~~O) NEXT , j .(XCM (I,K),K’L,6) pEar)oocf.
KC ITCI ) ~ .J PEA000’ 7
KREAO I I R(AD00~~~
IFUMET.E0.0)  CALL C f l N V 1 (J ,X C !T , t )  PEA 0 0 0 S 9
IF (NE X T .EO. 0)  R~~TUWN R EA 0 0 0 6 O

SO CONTINUE REA000 6I
RETURN REA00062

A— 59 
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60 FORMAT (7F10.0) REA00063
70 FOQMA T ( ? X , 18.6A 10/7A10/TAIO ) REA00064
80 FORMAT (Ii, (4,~~~,6F1O.0 ) READO0b~• END REA0006b

SIJ~4POUTIP4F PIEMA N (v,Y1 ,Y2,OT,NPASS,YIC,YC,Y2L) PIEM000L
Z,(NPASS)po.lo,20 PIEM0002

10 Y2L Y2 RIEM0003
• Y1C*y1 PIEM0004

YCSY RIEM0005

• NPASS I RIE M000o

• 6010 30 QIEM0007
20 YC ’VC.YlCor)T .(Y2.2.1Y2L )I6. 0T**2 RIEM0008

• Y1C y1C .DT .(Y~~.Y2L)/2. R~~EM0Ofl~
• 30 YIYC .YIC.OT.OTO*2* (4.*Y2_Y2L )/6. R IEMOO 1O

Y1 YIC .DTO (3.*Y2_Y2L)/2. R IEMOOL1

• ‘V2L Y2 RIEMOOI2
RETURN R1fM0013
END • RIEMOOL 4

SUBROUTI~~F POOA ROOA OOO1
COMMON /STRD/ X,y,U,v,T .A(9,?),IY,IYS,G (6,2),SLIM.1O,I0 ROOA0002
OIMfNSIO~ RS(6?,OF(6),CS )b),t.INP (11),EVL (2,2) ROOA000 3
EOtJ TV AL€SCF (OF (1) .UN) , (DF (2) ,VN ) , (OF (3) •DUN , (OF ( 4 )  .DVN) • (OF ~0OAO004
1(5). OtiNi,, (OF (6),OVN1), C UNP (L1).YS), (UNP (1),U1). (UNP (2),i,2),POOA0O0 ~,
2WNP (3),U3), ( U N P( 4 ) , IJ4), (UNP (~~), Ub ). (UNR (6),U6) • (UNP (7),u7).ROOA000b

• • 3 nJNP 4 ) . Uc 1 . (UNP (~~) ,US2)  ‘ (tJNP(10). US3) ROOA 0007
• DA TA  FA , F P  / lpi ,IH°/ ROOa000s

ZFTXZ ROOA O 0O’~
• 

• I P O  P0040010
1520 P0040011
14=0 P0040012
ITFZO P0040013
DO 10 1=1. 10 P0040014

10 ~5 (j) 0. • 
P0040015

OS: .0005 P0040016

• TSTIO. P0040017
UNDV O. P0040018
SLIM2 SLIM .SLIM P00*00(9

= 5.272 P0040020
• Y=0. P0040021

• GO TO 210 POOA00?2
ENTRY POOP P0040023
I~ (IFT—3 20. 70, 220 P00*002’.

2O FVL (1,!FT )=X ROOAOO?5

8’ EVL (2.IFT .I, P0040026
GO TO (30.S0 ).IFT P0040021

A—60
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30 X sL0.~~3 P0040028
40 IFT=IFT .1 POOAOO2V

GO TO 210 P00*0030
SO ~zO. P0040031

IF I EV L (2 , 1 ) .N E .  0 ..OP. E VL(2 .2 ) .  NE. 0. ) GO TO 40 P0040032
~ R!TE (~~.‘0)  P0040033

60 FORMAT (4 3N Fu NCTION VALUE IS ZERO ~OR ALL VALUES OF X ) P0040034
GO TO s~~o P0040035

70 IFT:4 P0040036
IF (U.E0.0. .AND.V .EQ.0.) 1P4 1 P0040037

80 ICTZO • POO4O O3~(
• FM=FA P0040039

• IF( AcSS (GUP.1,Z))• 485(GIIR*1,2)))100.100,90 P0040040
90 JF((~~—G (jP.1,L) )o~~2.(y—c,(IR.L,2)).~~2— .O5•TST)1S0,15O,160 P0040041

• tOO IF (I H )110 ,11O,3 90 P0040042
110 IF(ITF)120,120,140 P00*0043
120 0S= .01 P0040044

ITFx I • P00*0045
130 X = — .1274396 P0040046

Y =X P0040047
GO TO 170 • P00*0048

140 IF(GUR,1,.EQ.0..ANQ.G(IP,2),EQ.0.) GO TO 130 P00A004 ~
150 G (IP.1.1)=x P0040050

G C I P . l . 2 ) = v  P00 *0051
160 X= G (IR.1,1 )4.999 P00*00S2

Y 4MAX1 ( A~.$(G(1R.1.2)~~.999 1, AaS (2,E—3.G(IR.1,1))) R00400S3

• 170 00 180’ 1=1,11 P0040054
• 180 IJNO (I)~~0. P0040055

GO 10 210 P00*0056
• 190 0gN1=OX P0040057
• OYNI=DY P0040058

DXSPIUXS P0040059
200 0x 0S4X P0040060

OYsOS Y P00*0061
OXS OX DX .OY*DY P0040062

• X *.DX P00A0063
P0040064

210 RETURN P00*0065
220 ICT=ICT .1 POOAO 0~~6

• IF u. EQ. O..*ND. V. EQ. 0. ) GO 10 500 P0040087
IF ( IR)270,270.230 P00*0068

230 CONTINUE POQA0O6q
00 260 J 1.IS P00*0070

• X I : X — C S ( J )  P00*0071
Ylly • P00*0072

-‘ TS4 V / U  P0040073
IF (RS(J))?S0,250,240 P00*0074

?~~0 Ytz(Y.Y).vT P0040075
X t i C X t Y).(XI .Y ).$S~~J) P0040076

4 . 250 1S2= J/t*I .xT .YI .vI) ROOAOO77
Uu(XI•Y1 T64)°T52 P0040078

?60 V ( T S 4 X 1~~Y t ) 4 T 5 2  R O O A O O 7 ’ ~
4 279 1j5: A’lS(U), *85(V) ROOAOORO

U7:t17.US—,,53 P0040081
U6:U4 ROOAOOR 2

___  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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US:u3 P00*0083
U4:V—U2 QOOAOOs’.
03:0—U I POO400~~S

• 02zV P00400Mb
U1 IJ P00400s7

• 0S3=US2 P00*00MM
US2 LiSL R0OA00$~
US 1= 05 P0040090
IFUCT—2 )200,190,280 P00*0091

• 280 4V4=3.’u7 P00*0092
DO 290 1:1.6 • P0040093

290 DF(! =UP.PcI).AVG P00*0094
• 

• IF (OY)320.300.320 POO400~~5
300 OPN=0A /OXNI ROO4009e.

TS3 WON-OPN.DUNI)’DPN P004 0097
T Sz I . •UPN R0O4 O04~3
7S1=TS DJu .153 P0OAO0Q~
T SSZ-2. *UN.TS P00*0100
1S7=TS1.151.2.°1S3 TS5 P0040101

310 DXN I=O * P0040102
DX=T55 0X/CTS1. SIG~H SQRT( ASS (TS7)),TS1)) P0040103
GO TO 370 P0040104

320 DPN= (DX~ D~ N1.DY*DYN1)/DXSP P00*0105
• DINZ (DY*DXN1—DX4DYN 1) /DXSP P00*0 106

TS1:DUN—OPNØDUNI .DI~t*OVN1 P00*0107
T52=DVN—DI N*0UN1-ORN*OVN1 R0O*010~
1S3=D WN*TS1—DIN.T52 • P00*0109

• 
• TS4 D~ N*TS24flIN*TS1 P0040110

• • TS=1..ORN P0040111
• TS1= TS DUPv—DV~~ DIN’TS3 P0040112
• 1S2:TS UVN.DtJN°OIN .TS4 P0040113

TSS:2.’(VN.DTN UN TS) P004011.
TS6 —2.* (VN*TS .UN*DT N) P00*011)
TS7= (1S1—T52)0 (TS1.TS2).2.°(1S5 TS3 TS4 TS6) P00*0116
TS8=2.~~(TSj.TS?.TS4.TS5.TS3°TS6) P00*0117

• 159= 4€’S TSn• sou zrC1. .ers8/Tsno.2> R00A011 M

• TS3: S Q PT ( . 5  • *F3S (TS9.T57)) P00*0114
TS4Z SIr,N( SQPTt.5 A8S(TS9—TS711,TS8) P0040120

330 IF TSI°TS3.TS2 TS4 )34U,350,350 P0040121
340 TS4:—TS~. P00*0122

T53:—TS3 P00*0 123
350 T 5 7= T S I .T c 3  P0040124

TS8:TS2.1S4 P0040125
TS3zTS7’ 2.TSM~~02 R0OA01?~
TS1Z(TSS TS7.756*TS8)/TS3 P0040)27
152= I TS8 TS7—1S5’TS?) /153 P00*0 12~
DXNI DX P00A01?~
OYM1 DY PO0A01~~
DX zTS1 D~~N1—TS2 eDYM1 P0040131
DYITS2 UXN1 .TS1*DYNL P00A01~~ ’
DXSP UXS R0OAOt~~
y:y.OY P004011~

• ~F ( A&5~ y~ .67. i.E—S .AND. *BS y / x )  •GT. 5.E—4 ) GO TO 360 P004013~
Ya0. QOO40L3~
DY:0. P00*013?

-
~~~~ • 
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360 YS:Y*Y P00*0138
370 X=*.OX P0040139

P0040140
IF (TST—1.F—15 )380,380,410 P00*0141

380 FM:F14 P0040)42
390 1.4:0 P00*0 143

S 400 *O .  P00*01’.’.
YzO. P0040145
YS:0. P0040 146
GO TO 500 P0040147

410 DX5:0X 0X.OY.UY ROOAOI4b
AT OXS/TST P00*0149
IF c*r •LF. I.E—Is P 60 10 510 P0040150

• IF (ICT — 21 ) 470,450.420 P0040151
420 IF AT— *1x 450,460,460 P00A01S~

• 430 4TtATX P0040153
X*XX P00*0154

• P00*0155
YS:YSX P0040156

440 r*4:Fe P00*0157
• GO TO 510 P0040158

450 A T X = A T  R00*O 159
XXIX P0040160
1*11 P0040161
YSX=YS P00A0 162

460 IF (ICT •LT. 25 ) GO TO 470 P00 40 163
IF (*1 •NF. AIX ) 60 TO 430 P00*0164

• IF (I~~T.0E. 40) 60 10 440 P0040165
*70 IF TST— 5L1u2 210.210.b5O P00*01.~,

• 480 y:—v P0040157
• BSUSJ YS RO0*015~4IS~ I S 1  P00*0169

*90 ICT=0 P0040170
~00 AT IO . P0040171

• 510 CONTINUE P0040172• IFUR.EQ .6 GO TO 530 P0040173
IP:Ip.1 P0040174
Is:Is.1 P0040175
CS ( IS) :X P00401 76
G( IP.1) X P0040 177
G( IR,2) :Y P0040 178
IF( r . NE. 0 ..AN D .ICT .GT.O )  GO TO 480 P0040 179
DO 520 1=1.2 P00401MG
TS2 F VL (1,T )—X P0040181
IF (VS.GT .0.I TS2ITS2.TS2.YS P00A01’.2

520 E VLC2 ,1) FvL1~~,I >1152 P0040183
D2s(EVL (2.j).EVL(2.2))*.S P00A01$4
UNPT=01’T R0OAOIM’D
IF ( 4hS(FVL (2,1)—EVL (2,2)) • LE. 1.E—4~ 485(01;) 60 TO 590 P0040186
IF (IP.LT. (0 ) GO TO 80 PO0*01M7

530 CONTINUE P0040188
-
‘ 

WR ITE (6,640) P0040149
• 540 FOPMAT (41M SOLUTION EXCEEDS MAXIMUM NUMBER OF ROOTS) P0040190

GO TO 570 • 
R0 CA 0 19 1

r ~5O WRIT E (6.560) SLIM R004019e

A— 63
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560 FORMAT (23$ NEXT ROOT GREATER TIIAN,F1O.(,8$ P*OIANS) P00*0193
c70 WRI TE (6.580) P00*0194

580 F0~ MA T (4 4 .4 INCOMPLETE FUNCTION RESIDUE F(S) REMAININ4.) P0040195

~9O 10= 0 P00*0196
ZOzIP P00*0191
*:LJN PT P00*0198

RETURN ROOAO 1RQ

ENO P0040200

SURPOUTINE SLT~ CR0 .J.L,~~
) SLTE0001

COMMON /TPONIC/ UU (6),VV (6),T*U (
~~2),O4MP (22),NUMRT5.6AINR, SLTE0002

1 INDEX,STGAIN (6) ,TSTAR.COELTD,SLOT(3,9) SLTE0003

DIMENSION PD(b.12),K (3,2) SLTE0004
DATA X /2,6,4.1,3,5/ SLTE0005
DO 10 1=1.3 SLTE0006
SLOT (I,J ) = P D ( K I l , M) .L> SLTE0007

10 CONTINUE SLTE0008
CALL 5R7 SLTE0009
RETURN • SLTEOO1O
ENO SLTEOO11

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• SURPOUTINE SLIT ~~~~~~~ S LTT 000 I
• DIMEN SION A(3,9).B(3,9) SLTT0002

LsK’2 SLT70003
DO 10 1=1,3 SLTT0004
DO 10 )~~~.L 

SLTT000S
• *(I,J):B(t,J) SLTT0006

8(I,J)*0. SLTT0007

• 10 CONTINUE SLTT000M
RETURN SLTT0009
(ND SLTTOO1O

SUBPOUTIN~ SOLVE • 
SOLV0001

COMMON /STPIA4/ 11 (e0),x(6),12(59),KM1,T3 (3S0),PDPHI (6,7) SOLV0002
COMMON /TOPLOT/ T4 (6).EXIT SOLV0003

C SOLUTION OF KM I LINEAR EQUATIONS IN KM1 VARIA BLES SOLV0004
>14 2 1 • ~(M( SOLV000S
NM1ZK MI—L SO L V0 0 0 6
00 60’ z (~ 

KNi SOLV0007
K I M • SOLV0008

C CP$ECK FOP ZERO ON DIAGONAL SOLV0009
1F (ARS( I4)PwI(M,M)).C~F•,1•€ 0b )GO TO 40 SOLVOO IO
00 10 IIK , K MI  S O L V O O 1 1

4-64 
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!c(A PS (pOpw1 (1.M;).r.E.I.t—05>6O TO 20 50Lv0012
10 C0NTINU~ SOLVOO1 3

C SIr4C~ULAR MA TRIX NO SOLUTION 50LV0014
Fx(T =i. 50L90015

SOLV OAIS
20 00 30 11121 , N1 SOLvOOl l

SOL vOO 14
P00..! (1 .11! ) :l ~~1)pp4 I (M ,II I) SOLv 0O1 ’

30 R0Pp .(u~~ . 1 T r ( = l  SOL v O O 2 3
40 0’) SOj s. ‘~~u SOLVOO11
SO POPs! ( N ,J =P 1)~’e.t ( M ,J ) / P D P $I( M ,M) S0Lvoo?2

IFC .$1.LT .~~~Go TO lo SOLvOO23
0’) b0’4~ = .r, KNI  SOLVO O?4
00 60 J = .. ~41 SOLVOO2S

60 P0PN I (~~~,J~~~P0~~~I ( MP , J ) POP$1 (MP .M)*POPNI(M,J) SOLVOO?6
70 0>) 8GM = ). x~~1 SOLVOO27
80 X ( M P : P U P $ I c — ,r41) S0LV0 02 8

DO 90K1 = 1. NM~ S O L V O O 2 9
.1 z Ni — K )  SOLVOO 3O
K j — 1 SOLVOO 31

• 00 90.4 = 1. K SOLVOO32
90 X(M)=)I(M)—PDP$I(M,J)~~XL)) SOLVOO 33

• RETURN SOLVOO3’.
(NO SOLVOO3S

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
• SURPOUT !Nc SRT S PT 0 0 0 0 1

• COMMON /ST~4 r’/ LJX , UY .u ,V .T . A( 9 ,2 ) , ! 0 , 102 , G (6 , 2 ) ,S L IM , I D , I L  S P T 0 0 0 0 2
COMMON /TPON IC/ u U ( s ) . V V 6 ) . T A u ( ~~2 ) , O A M P ( 2 d ) . N Q , G 4 IN9, S P T 0 0 0 0 3

1 INDEX ,5TGA IN (6),TSTAR,CDL,SLQT (3,9) SRT00004
DO 10 1:1.6 SRT0000S
00 10 J= 1.2 SRT00008

10 G (I,J) = 0. 5P700007
1Dz6 SPT00008
10=3 SRT00Q0~102:9 SRT000IO
1 L 1  SRT00011
SLIM=10000 . SRT00012
1:1. SRT00013
CA LL 9004 S R T 0 0 0 1 4

20 UP :(UX~~JV) (UX,UY) SPT0001S
(.4= 2.0UX.IJY SRT0001’
00 30 L:1.3 SRT00017
M: 3•L—3
DO 30 1:1,3 SP700019

SRTO 0020
K.3’I—2 SPT00021
*(N.1 ) = SLOTCL,K•2).SLOT (L,I(.I)’UX • SLOT CL . K UR SPT000?2

30 A ( N , 2  SLOTCL .K•1 •UV •SLOT (L,i( ) U1  SRT000?3
40 CALL n ET SRT000?—

CALL MOOFi 5PT00n~
,s

IF (IL)20.S0,20 SRT00026

I’
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SO NP=j)~ 5R700027
IFC NP.GT.’.) NP> 4 5PT00028
COLZUX 5RT00029
00 60 J:1.6 SPT0003O
PjIfl,)) 0 . SR1’00031

60 VV (J)~~0. 5RT0 0032
0’) 70 Jz 1 , I O  — SRT00033
Ut) C.) ) 6 ( j  • 1) 5RT00034

70 vvIJ):GCJ.2, SRT0003s
RETURN SRT00036
EN)) SR700037

SU8POUTI NE STA9 ST*B0001
COMMON /FOPCE/ XF ,XFRWG,XFLWG.XFELE,XFFUS,XFPJET,XFLJET,XFR.J . STA8000~

1 XFLJ,XFGUN,XFFIN,XFhI,XADD, STAR0003
2 YF,YFFUS,YFRJET,YFLJET ,YFRJ,YFL,J,YFGUN,YFFIN,YFW, STA900ri 4
0 yADO. STAB000S
3 ZE ,7FRWG,ZFL WG, ZFELE,ZFFUS,ZFRJET.ZFLJEI .ZFRJ, 51480006
4 ZFLJ,ZFGUN,ZF~~,Z4OO, ST*B0007
S QL,LPWG,LLwG,LELE.LFUS,LRJET .LL.JET ,PMRJ,RMLJ,LGUN,ST#~300n8

LFIN,PGYRO.9M400. ST*80009
6 OM,MPWG,ML WG,MELE.MFUS,MRJET .ML~~ET,PMRJ,PMLJ,MGUN,ST4~~O O1O

• MFIN,PGYPO,PM4DO, STARO 0 1L
7 0N,NPW6,NLWG,NEL~~,NFUS,NRJET,NL.JET ,Y)4RJ .VULJ,NGUN .STAPOOI2
C NFIN,YGVRO .VM40U ST*R0013
COM NON /STPIAB/ E (74),F(6).X (61,OL .DM,ON,DX,OY,DZ,IX .IY,TZ. STANOO 14

1 P0(6,7),0TP.Ep0.ERP(b),KM1,Ru’~0.R12,SPD( b,6,1). STAMOOLS
2 XEL(14),XER(7),XFC (281,*FN(7),XFS(35),x6N(7), ST480015
3 Xt T (2L 1,x~ G C2LI. ~~~~~~fl.YEL (?1).YFN(21),RLC (,. cT4M0t~17
4 DA M P , D E P O ( 1 1 P , E P O S . E P DX ( 1 1 ) , M A S S , W L C G . X C O N ( 6 3 ) ,  S T A ~~001~
S X%JET(1 4),XM IN ,AY~ FP,CNPC0,GUESS,NPASS.PtDPMI (6,7), ST4~ 001~
6 S T A C G . T Z E R 0 , O T ~~M S Q , R X P 4 S S . X L I M I T , X P J T ( 1 4 0 ) . Y P J T C 7 ) S T A ~~0 0 ? O
7 .XLJT (84),YLJT(T> STA~40021
COMMON /STPIMA/ AY ,v$ ,A C’~~, IXZ,xXU ,yyO ,ZZO ,ALGF.APFP,4 YFD ,Cr,WL, ST ABOO 22

1 COLL(6),CycF(3),cycL131,orsT,xc1I(20),?ED4(3). SIA40023
2 TIME,TMAX, xC Irc�0,6 ,AL6EZ,4L1;E1,ALGE2,CGsT*, STA~~O0?43 cPwtc,DIxT z,D1vIx ,rUzfy,FTKTS, REAo,P1u30. ST4BOOZS
4 TSTAP (14),ZM4x2,ZM4X3,ASECOL,CYPWZC .RUOIND, STAB0O26
S ZOELT1,?OELT2 51*80027
COMMON /MANAL/ O,AP.PED,OWG ,A L~~L,T4XL, T4XR ,XA ~~G,ZAw0,ALC yP, STAi~0O? 8

1 ALFIN, ALLWG ,AL~~ G,C0ELE.CtW LN.C0LWC,•C0~ WG ,CL~ LE, STA POO29
2 CLFIN,CLLWG ,CL9WG,CWINr,.CYCWl.CYC~~2.P4N(~,E.wC,COL, ST4~~0 030
3 XAELE ,XAFIN,XAFUS .XAjET.YAFtN .Z*ELE .Z4FI~~.7AF!Js, ST A90fl 3 1

YA ELE ,YAFUS .YALWO,YAN WG.YAL .JET • YARJET • Z4jET, 57440032
S ALECP1,ALGFPD.s4LFPt,YGUSTw,ZFLw 61,ZF~~~r,1 ST*90033

COMMON /140M*N/ RI ,7 7 ,A L T , T , 4 PO I J ,A PO D ,A Y 0 O , O T P R ,G M A X V , .4 4 1 F 1 ,  S 7 490 0 3 ’
1 RATF2 .STO P2,Xr,IJSI.C,M4XV1,C,MAXV2,6M4XV3,GUSTYP, ST*R0035
2 LNGT$1,PtL0M1. STA~~T2 5TA 90036
COMMON /M*NAPO/ I .V.Nw4G,T0ELT,hGlJ51E.$GUSTF.)4c,USTW.Vr,UST~~.VOUSTW,ST4’40037

1 Y G U S T F , G F W D ,G L A T , G V T , V X N . V Z 8 , A P O ,V Y M , A P U . A Y D .  ST *4 0 0 3 8
2 COLSTK,CYSTK1.CYSTK2,PEDAL,*YE,APE,ARE S7*80039
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3 ,TLS TK (2).THLSTK (
~~) ST4MQr4O

COM MON /STANRO/ J.W ,LINK ,QELE,VSNO,YFIN (~~),ZFELC2 ),C0NO1,SWING , 5TAM00~~1
1 P!LGMZ,P.GEL1 STA~40042
COMMO N /TOPLOT/ AM( 3> ,4L 3J,)x17.!COM(20),IPSN, STAMOO 43

3 NPA RT ,NVARA,NVAPQC.NVAM C,NSC 4LE ST480044
1 ,NVA~~S,NP?INT. ’~TIME STAMOO ’ .S
COMMON /KVA PT~~/ KVA P(6) sPOt 51*80046
D1MFPvSION VA0I8),EP00 (b),A(74).,~S(6),V4W1(11).& )NITC11 ),VA ’~SV (11) ST4R,~~~7
OIU FNSION 001 (b,12).KS1 (6) ,Pb~,1(b,b).D(6).VAPM(b),POT (b.12) STA ’uO’8
(OUI9ALFNCE (IA~i (1),vxM ),(A (1 ),AF), (VAWL(1j. C0L5T$c ) STAROO49
PE4L IX,Iv, !Z,MA SS 51480050
047* Fl ,F2,F3.F4,FS.F8.F7.F8,F~4/.224809. .393701 ,.737562. 10.76391, STA’40051

I 35.31466,.571015..7375b2..U50~~39,3.28084/ 57*40052
047* I(5/13.23.J5,48.6j • 51490053

• DATA K51/3,14 .~~4.b~~,49,3b/ STANOOS4
LINK:3 ST4’~005~
00 10 N 1.1j STAF~00S6
VAQSV (N) V*R1 (N ) STA800S7

10 CONTI NUE 5T490058
J=2 574800 5 9
KM1z6 ST4~ 0O60
00 20 LL 1.74 • ST*80081

20 E (LL) 4(LL) ST*80062
• 00 30 LL I,6 5TA8006J

30 P D 1 f t L , 12 , =— A ( K S I ( L L ) )  S T A B O O 6 4
CALL BJACOR 51480065

• KOUNTS O S ST* i3006e ,
DCOL’O. 5T4 80057
COLS COLST )( S T A 8 0 3 ~”~
UNIT (1) 1fl 0.*8AI~IOE/C0LL (1) STA9006~
UN!T (2) 100..CYCF (3)/CYCFC1) 51490070
UNIT (3 )=100 .°CYCL (J)/CYCL (1) STABOO 71
UNIT (4)=I00.°~~tOA (3),PEDA (1 ) STAF iOO72
00 40 L L M .11 ST480073

40 IJN IT (LL )=OTP STAt00 78
• CALL VP3U CXXO ,YYD ,ZZO,AYE ,A PE ,ARE ,VXB,VYB ,V ZB ,— 1) STA 8O~~7S00 50 •J=1.4 ST 4 8 0 0 76

00 50 I=1.s STA~~O077
PO1(I,J) P01(X v.,J )°UNXT (J) S1A80078
PD (I,J) P01 (I,J) ST*8007i

50 CONTI NUE ST * B0080
00 60 J 8.11 ST4300131
DO 60 1=1,6 ST*B00~~i
PD1(1,j) P01 (r,J) U9!T(J) 51440083

60 CONTINUE 
• 

51480084
00 90 ,J 1,11 51490065
FM=F2 STAHOO9 6
XF (J.GT .4.*N0.J.LT.M ) FM:1 . STA ROOM 7
DO 70 I l,l. STA~~0046

• PDT (I.J)*P01(I.J) ST*90089
70 CONTZ ’JUF 5 T A 8 0 ) ~~O

DO 80 1=1 .3 STAE100’4 1
P01(t,J):P01 (I,J )*FM /F1 5T480092

80 POHI.3,J)=POIU•3,J)•FM/F7 STAi00 c~3
90 CONTINUE ST*9009’
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S

• W RITE (6.390) ST*80095
S C4LL W~~~V P j  (1,VAP ,KU1,PD,T*XL .TAAR) ST A~~0096

DO 10 0 1 1.3 ST480097
100 DU)ZMAS S*14.5939 STAAOO9N

0(41112/F) ST480099
D (s)=Iy/F3 51*80100

ST #R O 101
DO 120 J 1 .t 1  ST480102
00 1)0 I:).,, 51*80103

51*8010’.
• 120 CONTINUE STABO1OS
S WPITE (b,3o .O) 51480106
• CALL WRVP 1 (1. 9Ap ,KM1,PD,TAXL ,T4XR) ST*80107
• C4LL V830 (0..0.,W,AyE.APE ,ARE,XF ~~,yFW .ZFw,— 1 ) STARO1ITh

00 130 1=1 .6 51480109
0’) 130 .J= 1,11 S T A B O I I O

i30 P 0 t ( C . J )= p ~~~T ( I , , j )  S1480111
• EP DC I )= x I r 1 4 1  S7*80112

EPDD (2)=XT 1 4 )  STAROII 3
EPODc3) :XIT (6) 51480114

• EP0D (4):X1114 5T4R0115
• EPDD S):X1116) ST*80118

• (POO (6I XIT (6) STABOI17
00 140 1=1 .6 ST*80[18

• S 140 Fv*~~~1 r l  51480119
• DO 210 J~~1.6 ST*80120

V4R(J) V4P(J)4EPOD (J) . STAROL21
IF(J.E0.1 60 70 150 STARO122

• VAP( J—1 )~~v*P(J—J)—EP’)D (J— 1) 51480123
• iSO CONTINUE ST*80124

• 
• 

CALL A NAL STANO l2s
IF~CEx1T. NF.O.) RET URN STAB0I26
GO TO (160,17U.160,17O,lbO,170),.J STABO 127

• 160 IPITE (b.360) ST*80128
170 Tv=VAR 3 STA80129

• DO 180 1=1.6 STABO13O
• FM=FQ 51480131

1F 1.LU.3.0Q .!.r,T.4)  FM:1. 5TA80132
380 V A P M ( I ) V A P ( T ) / F U  S T4 80 133

V*PM (J) VARM (3)*DTPP 51*80134
CALL WR VP(1 ,V* ,KM1 ,PD ,T *XL ,T *XR) STABOI 3S

ST 480 13b
CALL wREM STABO137
SPD (J,1.1)~~~F— E ( 1 ) ST480138
5 P O ( J , 2 . Z l = Z F — E > 2 4 )  ST*80139
SPfl(J,3,1):OM—E(49) STAROIAO
SPO (J,4,1) yF—E(14) STA80141
SPO LI.S ,t)=0L—€ 36 ) S1A80142
SPO (J,b,1)=’)N—E (62 S1480143
00 190 K:3,6 STARO144
SPO(J,K,t)=SPO (J,K,1)/EP00(J) STARDIAS

)90 CONTINUE $T480146
013 200 Ic xI,74 ST*80147

~~ A(K ) * (K)~~E (K) S74R0148
• p00 CONTINUE ST*B0149
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WR ITE (6.370) STABO 1SO
CALL .~MFM 51480151
L21 ST AR0 1S1~

710 CONTI’~UE ST~~’~~ I53
VAR ( 6 )  VAP (6) EPOO (6) STAR O I- ’ .
0() 220 1 1,6 ST~~’401-,5
DO 220 J=1.6 ~ TA8015~
FN=F9 STAi~tjj 57
F0=F 1 5TAM0 15~
1F 1.E 0.3.OP. 1.07. 4 1 FN 1.
IF J.EQ.3.OP .J.GT. ’ .FD F7 ST A8O1S O

p20 Pr)N1(1,.J)= .;P0 (1,J,1).FN/FD STAf~ )1~~L
W PITE (b.330) 57*80162
WR!Tf (b .350) ((PONI(I,J),1 1,6),J1,6) SIAPOI,, .
D(4)=0 (3) ST480184
D(3) =0(5) STA801s~,
O (5 =0 (6) ST*BOlbb
0C6)=ZZ/F3 ST4B0187
DO 230 1=1. 6 ST A 801o~’
00 230 j=1,6 STAPO 1b’~

p30 PON1(1.J)=PONI(1.J)/0 (J) 51AP0170
WRITE (6.340) 51480171
WPITE(6,350) ((PDN1(I,J),I 1,6),J 1,6) 51480172
IF (V.LE.0.) GO TO 290 S1480173

• X 4ELW = *A EL F_ XA 4G S7*9017’.
IF(QW6.6E..S (~) GO TO 240 STAR C17S
OWG:.5 0  

S STA~~3176• CwINO 1. STA8 O 1TT
S • SWING 1. STABO17 ’ .

240 CONTINUE STABQ17 ’~
• DO 260 .1=1 ,4 51*80180

DO 250 1:1.6 STAP O IB I
P0(1 .J )=#f) (I ,.•J) /V S7A s0 1M2
POI(1,J) Prj 1 cI,,j)/V ST*801~~3
PD1U.J.7~.=P01(I.J•7)/V STABOI - .’

250 C0NTI~~UE STAQ 0~ 65
260 CONTIN UE S7A801.’,~

00 261 J=l .l1 S1A80186
CALL Vs420(PD1 (1.J),pD1 (3,J),4p,PO1(1,J).P01(3.J),—1 ) STA901 8t~

261 CALL ~~i~~D (P01 (6,.J).P01 (4,J),AP,PO1(b,J).P)1(4.J),—1) STA90 1~~e
CALL LMODE (V,O WG,0.,W.CWING,*41L ) STA801~~7 

S
CALL LA MOOF (~‘.QWG.w,SWING ) STA ~’01~~~
LINK 4 ST 4N(~1~~~
DO 270 .1=1,13
TSTAH (J )=1cT*~4(J.1) 51*80)91

270 CONTINUE STA8Ot 9~
TSTAI4CI4 ) 09Q9. STA~~0 1c3
DO 2h0 .)1 .11 ST*901~~.
VARI(J ):VA PSV (J) 51*80195 

5
280 CONTI NUE 51480 196

CALL TIM ER (TUSED,DTI ME,TLEFT) 51440147
W RITE (6,320 UTIME,TUSED STA801~~~
RETURN STA 9O1~~~• 290 W0!TF (6.300; v STABO ?fl0

300 FORMAT (//10k ••a~ v = ,F10.2,61k LINEARIZED, NON—DIMENSIONAL STAS TA8O2O I

4.
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• 181L !TY ANALYSIS SKIPPED ••~~•) ST *802 02
• LIN K:’. S14R0203

DO 310 J 1,13 ST480204
TSTAR i> =rsr*~ C.> . 1> 57480205

• 310 CONTIN UE 51480208
TSTAR (t4 =4999. S1A040201
RET URN 51*80208

320 FO RMA T  (1$fl,10X,F7.3.22k M INUTES USED IN ST48 ,bX.F8.3, 51*80209
1 23..~ MI NIiTE S TOTAL RUN TIME) STA RO2IO

5 330 FORMAT (1$1,S1X,29kcT*~3IL ITY OERIV 4TIVE MATRICES//I 51480211 5

120x,83kTsc FOLLOWINC, MA TR IX lAS UNITS OF NEWTONS OR NEWTON.METR(S STA RO PI2
S 2PER M~~TPE/cFC 00 PAO/SEC//) 

S 51*80213
340 FORMAT (//30X,6SSTHE FOLLOWING MM TRIX 4*5 UNITS OF 1/SEC. METPF/SEST*#0214

LC OR i/MET PE.SEC//) STABO?15
• 350 FORMAT (lsO,30X, )PIU, 17 X . i r f W ,  17X,1kQ,)7X,IMV ,17X,AMP.I7X,ISP/INO. STAPO2I6

1 4X,1b$~~—F0RCE .6618.7/ STAPOPI?
2 5X,1657—FOPCE ,e,G1M.7/ S1A80218
3 5X,1 6$PITCH MOMFNT .6618.7/ ST*A0219
4 /5X,16,-Y—FOPCE ,6G1$.7/ 51*80220

• 5 5X,1 6sROLL MOMENT .6618.7/ 51480221
6 SX,1 6kYA4 MOMENT •6G18.7/) STA80222

360 FORMAT (1.-i) 51480223
370 FQQMA T (is ,63X,SHOFLTA) S STAPOZ?4
360 FORM AT (///.13X. 9TMTsE FOLLOWING MATRIX #45 UNITS OF METRES/SEC•’PSTAMO22S

5 1 OP PAD/SFC’~~2 PF P CM. OF CONTROL OR PAD. OF ANGLE) 51*80225
390 F O R M A T ( L NI . Z S X ,  941ITsE FOLLOWING MATR IX PIAS UNITS OF NEt~T0PJS OP NESTARO22T

1WTON .METPES PER CM. OF CONTROL Ok 8*0. OF ANGLE) STARO22s
(NO STA80229

SUNROUTI NE START STAP0004
COMMO N /STPIAM/ 71 (9?).IX.IY.I2,T2 (42),OTR,T3.ERP(6).T4,PMO,R12, 51400002

1 T5 (36).XEL(14),*ER (7),XEC(28),XFN(7),XFS (35),16(7),STA00003

• 3 XIT (21),XWG(21),YWG(21 ),YFL (21).YFNI21),BLCG, STA~~0Ofl.
• 4 D4MP ,DEPD (11 ),EROS,EPDX(11),MASS,wLCG .XCON(03), ST4R000S

S x.)ETcI4 ),XMIN,AYtFP ,CNMCD .GUESS,NPASS,PO0~4I (b.7 ), S T A Q ~~)0b
6 STACO.TZERO.DT SQ,MXPA SS,XLIMIT .XRJT (140),YRJT 7)ST*40007
7 •XLJT(8 4).’YLJT (7),XR4M.LRAM .RAM’4 STAR000M
COMMON /STPIMA/ T7 (2),AGW,IXZ .XXD,VYO ,ZZO,ALGF,T8(2).CGWL,T9(158),STA POOfl9

1 ALGE7,T10 (2),C (~STA ,T11(6),PIU30,TSTA8(t4) 51*80010
COMMON /STAMAN/ T12(03).CGI3L,113 (10).IWOPI,114 (7),P01019 ST*P0011
COMMON /MANA L/ 0.715(2) ,QWG,T16,TAXL ,TAX P.XAWG. ZAWG,T17(17 ) • STAROO12
3 XAE L.E ,x*FIN,XAFUS.XA ..ET.YAFIN,Z*EL(.ZAFIN,Z4FUS . STA00013
4 Y4ELE .YAFUS, YAL .~

(i,YAPWG,VALJET , YARJET tZAJET . STAPO O I .
S ALECPI.ALGFPD,$ALFPI,YGUSTw,ZFLWGI,ZFPWG1 ST*P001,

COM MON / PO MA N/ P1,77,ALT,T,T18(3),DTRR STAROO16
COMMON /)4ANARO/ T19 (191. STAPOO17
2 COLSTK,C’rST K1,CYSTK2,PEOAL .AYE .APE,ARE ST4ROO1N

• 3 ,TLST K(2),TkLST,c C~~l,AT,E41,CT,ATH,6T#,CTH STA POOI9
4 ,OFLAP1 .FAIL (6 ST*P0020
COM MON /ST*NPO/ J,W .LIMK ,QELE ,VSNO,T20 (4),CONO1 51490021
COMMON /STAPAN / C3.C4 ,PW,CLP,CLH ‘OCO.DQL ,00N,CL8O,CNBO,E140,NJET, S1480022
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1 
1 QFIN.CLRCL.yFS(14),CNICL .CNPCL .CNOCD.CNRCL .COLKS. ST ~~~~’ O ? 3
2 D3ELF,F WC.L4I .~~PIST,Y O> iI,i).AP4JFT .A JFT ,~~~~~~ f le
3 AY8JFT .CNRCD1.CNMC1)2.COLJET,)~~~(,EL,D740EL,ET* 0MX. STA ~~J~~’5
4 Pw G w K 1 , PCs IN( , ,Sv , IN (,H.A0~(,9,4NGL,OFLAP S T A 9 0 ’ ~?’~

S COMMON / .94818/  K V A ’ ( 8 )  S T A 0 0 0 2 7
COMMON /PjETS/ NJET P,XSTK(3) .xQ(1O),X0 (10),X44(10),TP)S(1O ). S 7A R O 0 i~

1 TNE O(10 ).AAJETR (i0),Y*JETM(1 O ) .ZA JFTQ (10J , STAPOO?9
2 AYb JTP(10).AP4JTR (10),JTRCON (iO) STARO ’3U
3 . x ACT • TPCT A,  TPCT8 , M l  CS ~ 9 )  031
COMMON /LJETS/ NJETL,* ETL(6).YA JETL (6> ,lA J~~TL (5>.AP4JTL (6). 5TA R0fl~~E

1 ARBJTL (b).CONLJ (~~,~~),NCO NL (6J.~~LT (2I.*LTil L2) 51*90033
2 •AY8JTL (b) ,A TT(6 ).ANC ’ (b).PSEAMG(b).TMEANG(6) 51*9003.
3 ,A NG4 (b ),ANG8(b),TLJ (T(61,AN(jC (b) S1ARO~~35
8 ,TPlLJET(6).TL (2.b), ’~L1N)( STA R O O4 6
COMMON /CONTR/ DUM 1 (1~,> ,XSYS 2~~),? 4TR1M 51*90047

S COMMON /MFT1/ X H ( 3 S ) , X W ( 2 1 ) , Y W ( ~~1 ),XE(1 4).Y E (/1), X F ( 7 ) , Y F L 2 1 ) .  S T A P f l f l J~
1 XJ (14),XC (bj),Y8 (7>,XA (140).XT (2d1,XG(7),xI(21). cTAR003~
2 YL (7),XL (64),XS(~~~),TS (18) 51*90040

• DIME NSION HEAD (2,1’.) 51*90041
S 

PEAL I Z,IY,IZ,IXZ S1*P0042
DAT A L ,LW/5,b/ STAROO .3
DATA HEAO/ STAP0O’..

1 1k ,10l FUSELAGE ,lOk pE,LOMA CTION JET.1Pl .104 LIET jET. STA RDO. ,
2 1k ,LOs ~ ING,1k .10 k ELEVAT OR ,lH .1OMFIN/9u00E9,1k ,

3 10k ,JET,3.tH .10k COI9TROLS,1Oh FLIOMT,l0s C0N6IANTS, STA80047
4 109 ALLOW ,1OHARLE ERPOR,1H .10k ITERAT ION ,LH ,L0NSTAt4 TIMES. ST*PQQ’.~
S 2•1i~ I 57*90049

• GUE5S O. STAP0O~~O
S NTPIM:O STARO O 51

C READ IN OATA 1~~PU SURROUTINE READ IM . 57480052
CALL RE :A DTM (TI ST*R0053

C CALCULA TE PHYSICAL CONSTANTS. STAP0~~c4
DTR .17453 29?,E—01 5T*Q~~0S’-
PHO= .002378* XFC (28) STAROOS8

S Qa .5*ll HO STA000c?

S PIIJ30=~~.5492C~858 STAROO’.5
DTPPSQ:328?.N0 635

L .
~~~ DT PP:57.2c,S77’~5 ST A P O Q 6

P12=1./i? . STA80O6~
PI 3.L41S9~~6536 ST490062
PO1OTW .174532925E 03 STAROO63

S 
MALFPI :1.c707~~b327 STA~~OO64
TWOPI 6.2831$5307 ST490065

C WRITE OUT HEADINGS. STA9006~
CALL IPOT ST*S80067

S WRITE (LM.90)
WRITE (LW.100) (MEA O (t .1).1 1,2),X8 STAP0~~”<~

• C CALCULATE CONSTANTS FOO FUSELAGE — SEE INPUT FORMAT GUIDE FOR ST4.~O1 70
C DESCRIRTIO N OF CONSTANTS. STAPOOT1

Wc*FS (1) 5TA8007/
STACC ,’*FS(c).R12 STAROOT 3
SLC (,:XFS(0,)l Pid STA ROO74

S WLCG XFS (7)*P12 51*90075
• CGSTA XFS S 5TA90076

CO9L~~~FSC6) 57*90077

A-li
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CGWL XES (7) STARO078
)lAF &JSaSTACf .—~~FS (2) 912 STAROO79
Y A F t : c : X F S ( 3 ) . w 1 2_ d L c r ,  S T A P O O s O
ZAFuc~~wLCr .— lFS(4,1Rl2 51*80081
Ix = X F S ( M)  S T A R O O R 2
IV zXFS (9 ST480043

• IZ X FS (1 0 STAPOOd ’.
I1?z XF5U1 51*80085
YFS ()j:XF5(15> .r>TR STARO086

S YFS(e )=XF S(?3) TSTR STAROO87
YESI3) zEs(25 •DTR ST4R008~
JPA Ma S1AC(~— X F 5 ( 3 3 ) O Q 1 2  S T A R O O N V
Z RA M = X F S ( 3 4 1 R 1 2 — W L C G  S T A R O O R O
R4 MM=A FS 3 S ) / 3 2 . L 7  ST*80091
W R ITE (LW, 100) (lEAr4( I.4 ),I 1,2),XW ,YW ST*R0092

C CALCULAT E CONST ANTS FOR wING — SEE INPUT FORMAT GUIDE FOP STAPOO93
C DESCRI PTION OF CONSTANTS. 57*80094

0wG= .5•Q.~~WG(i STAR0OVS
X A W G S T A C G — x w G ( 2 ) * 9 1 2  ST A P O O Q 6

57*80097
ZAwG zWLCG— ~~W0C4).R12 STAROO98
4Gw=x WG 5).I)rR STAROO99
PWGw ~~) X’.G(9).DTR STARO100
ETAO MXZ2.42 STA RO1O1
CLBOZ*WG (1?) STAPOIO2

• CLBCL XW6(13) STARO 1O3
CLR=xwG (14 51480104

• CLDzXwI~(1~~, 51490105
CNBO AWG(1 6) 51480108
CpiqC~~z*wr,~~17) STA RO1O 7
CM OCL X~~G 1H) S T A R O 1 O R
CNRCO X WGU9)IUTP 51480109
CNPCL=XWf~~20 STAPO IIO
CNPCD A W G ( 2 1 )  5T 4 R 0 1 1 1
DFLAP XFC (19) STAPO112
OFLA PIIOFLAP 51*90113
WR ITE (LW,100) C HEAO(I,S) ,I 1,2),XE ,YE ST490114

• C CALCULATE CONSTANTS FOR ELEVATOR — SEE INPUT FORMAT GUIDE FOP STAROII5S 
C DESCPZPTION OF CONSTANTS . S7*P013D

QELE :Q XEL 1 51480117
A A E L E S T A C G _ X E L ( 2 ) * 0 12  S T A R 0 L 1 > ~
YA ELE X E L ( 3 ) * 8 12~~8LCG STAR O119
ZAELE :WLCG_XEL (43*912 STARO1PO
ALG(Z XEL(5)*DTP 51*90121
WR ITE (LW,1 00) (HEAD(i,6),1 1.2)IXF ,YF 57*80122

C CALC ULAT E CONSTANTS FOP FIN/RUDDER — SEE INPUT FORMAT GUIDE FOR ST*80123
C DESCRI PTION OF CONSTANTS. 51*80124

QFIN=O~~x FN(1 ) ST4RO12S

~ A F I Nz S T A C 0_ x F N (2 ) 4 P 1 2  STA PO12 b
YAF IN 2X~~N (3).9j2_8LCC, 5TA90127
Z A F I N =W LCr,_ X F N C 4 ) * R 12  ST480 128
ALGF=*FN (c).OTR 57480129

S F~45MC21 .—x FN(7 ) STA90130
WR IT E (L W.100 ( (HEAr)(I,7),Ia1,2),XJ STAPOI 3I

C CALCULATE CONSTANTS FOR JET — SEE iNPUT FORMAT GUiDE FQP SIAROI32

a’
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• N4 D C— 7 6 3 1 3— 3 0

C DESC R IPTION OF CONSTANTS. STA~~0133
NJ~~T=~~JFT ( () STAWO1 3 ’ .
XAJFT :ST ACC ._ XJET(4)*R1E STARO 13S
YAp JET :xJ~~T (c).~~1d~~RLCr , STA RUI38
Z4J~~T=lLC ;~~~JtT 8)0P12 ST4WO 131
AYHJFT :~~)FT>M)lDTW STA RO1 3s

S A PAJET :~~~t .TC 9)*DTR 51*80139
A NGk:~~JIT ( 1 0 )  51*90140
ANr,L XJET( 11 ) ST*RO14.1

STARO1 ’.2
NJ14=N JETPQL4 STAROI ’ .i
X*CT=Y~~.jT(?) ST4RO144
TPCTA YI~j7(3 S ST*RO1.~TPCT~i= YPjr~~’.) STA~~01’.t’

STAR 01.7
WPITE (LW.100 ) (kEAfl(I,2),I 1,2).YR .(XA (IZ).11 1.NJ14) STAPO1’’4

C CALCULATE CO NSTANTS FUP REACT ION JETS — SEE INPUT FORMAT GUIDE FORSTA ~~01~~~
C DESC~~IDTION OF CONSTANTS. STARO1SO

DO 10 I 1 , NJETR S1a9015i
• X4JET~~(I)r STAC (i—X PJT(14°I 13)*R12 51490152
S YAJET R(I) xPJT (14°I~~12)*R12 t3LC& STAPO1S3

ZAJETR( I )=MLCC,— XPJT (1’°I— 11)oP12 61480154
AYBJTP (I)=,PJT (144I— 1O)~~DTR S1A~~O 1S5
AP BJT~~(I) iPJT (i41I— 9)*DTR 

S 
STA ROIS6

S JTRCON (I):xPJT(14h1~~R)..5 51490157

~~~~ ) X~~JT (14° I — 7 )  STARO1S8

• : XD(I) XPJT (14*1~~b) STARO1S9
XP (I):XRJT (i4*I~~S) ST4PO18O
IF (XP (I).LF.0.0) XR (I):0.01 STAQO16I
TPO5fJ )r~~Q~jTf14 0~~~4) 51*90162
TNEG(I) :xPJT (14..I—3 ) STAROL 63

S •~ 10 CONTI NUE STARO 15’
> 5 5

• 
NJETL=YLJT(1 )..5 STA RO1SS
NJ14=N JETLO 14 STARO1 6S
WRITE (L~~.1 00) (HEAOCI .3).I:i,2),YL •(XL (II).1I 1,8J14)

C CALCULATE CONSTANTS FOR LIFT JETS — SEE INPUT FORMAT GUIDE FOR STA 901’~~• C DESCRI PTION OF CONSTANTS STARO1N9
DO 20 I 1 , NJETL 51*80170

• - XA JE TL (1)= STA C (i—X L JTC1 4 I 13)0P1~ S14Q 0171
• Y*JETL (1 )=~~L .>T (14*I—12 )°P12—8LCG 57890172

Z4JETL (I):.~LC(,— XLJT(14 °I—11 )*812 5TA80173
APRJTL (I)=XLJT (14*I—10)0 ( TR S1A RO1 ?~.

• A RRJTL (I) XLJT (14*I 9)00T8 STARO1?,
AYBJTL(I)=XLJT (14°I— k)*DTR ST490176

• A TT(I)~~~LJT (14°I—7) STA RO 1??
ANG (t):XLJT (14.*1_ 6) STA 9017~

S1A~~0 179
THE4NG (I)=xL .jT (14’I— 4~~~DT9 S1A20180
ANGA (I):J~LJT(i4O I 3)/1O0. S1A RO1S1
INGNII ) :XLJTI14.I—2)/100. STAW0 1 8~
AN GC( I)ZX LJT (1411—1 )/100. STA RO 1R3

-S 20 CONTINUE STA RO1M ’ .
00 30 1= 1 , 6 STA RO 1SS
FA ! L ( I ) : 1 .  S T A 9 0 ~~” ,

30 NCQNL (I )=KCO P4 (12.I)..S STA90187

4—73
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DO 40 1=1,2 STA RO1B8
00 40 J 1.6 STARO1I4 V
C0NLJ (1,J)~~~CON (S’I.J 3) STAROLQO

• 40 CONTINUE 57*80191
AT XCUN(1 Q ) S1A80192
8TaXCON (~~0) STAROI93
CT= XCON(2 1, STARO1R4
*Ts.XCO~~(??) 51*80195
BTH=XCON (?3 51*80196

S CTMZXCON( 24) STAROLR7
NLI PH(z* CO M(35 ) . .5 5 51480198
00 50 lx i,? 57*80199
DO SO 11= 1,6 STAPO200
TL (I .II) xCON (29.6 1.II) STARO2O1

50 CON TINUE STARO2O2
S WRITE (LW ,100) (HEAO(I,9 ),1S1,2).(XC (I),I l,49) $1480203

WR ITE (Lw .1lO ) (XC (I,.1 50,63) STARO2O4
S CALL CON1 (XCON.COLJFT) STAPO20s

S WRITE (Lw .100) (HEAO (I,1OI,IZ1,2).XT STARO2O6
XxO .XFC (I).1.bi78 5TAR0207
YYO sXFC (2~~~1.6678 ST*90208

• ZZD:—XFC(3) S1480209
S ZZ=—XFC(4 ST*80210

S IF(GUESS.FO.2.) GO 10 60 STARO21I
• AYEZXFC (S).OTR STARO212

S AR( XFC(7).I3TR STAR O2 13
• 

S APExXFC(6).DTR . STAPOP1 4
• COLSTK XFC( 8) 51*80215

CYSTKI X FC(q) STARO2I6S 
CYSTK2=RFCI’l0) STARO217
PEOAL :XFCU1) STARO218

C TLSTK (1) XFC (15) 51*80219
TLST K (2) X FC(1b) 51*80220
IF (AT.NI.O..OR.8T.NE .0..OR.CT.NE.0.) TLST,((2)ZAT .CBT+CT4TLSTK(1) )~~ST*P02211 TLSTK(1) STARO?22

S TMLSTK (1)=XFC (17) 5TA90223
TNLST 2~~~~~ C d18 ) 51*90224
IFIATM .NE .0..O9.RTH .NE.0..OR.CTH.NE.0.) THLSTK (2)x*T#.(BTH.CT#. STAPO??5

• 1 TkLSTK (1)).THLSTK (1) 51*90226
QUESS 2. 51480227

60 CONTINUE 51480228
DO 70 Kx1,6 57*80229

70 KV 4PCK)ZXIT (14 .K) 51480230
TAXPZCOL JFT•COLSTK S STARO2 31
IF (P4J(T.LF.O) TAXP O. 5TA80232
TAXLZCOLJFT COLSTI( STARO233
IF (NJET.LE.1 ) T4XL=O . STAPO234

eo CONTINUE $1480235
VSNO=1./XFC(27) ST4RO?36

-
S WR ITE (Lw .I0OI (k€*t)(I,1I),1x1,2),*G 51*90237

S C CALCULAT E ALLOWABLE ERRORS. STARO238
FPR(1) XEQ (1) STARO239
EPP(2):XEP(2 STARO2’.0
ERR (3) XE P(3) ST*9024 1

41 (PP(4)zX(p (4J 51AR0242

t~f 4—74
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EPR (5) XEP ( 4 )  S1A90243
E P R C e f l = x E 9 5) S T A R O 2 4 ’ .
‘.RLTF (LW,100 ) (HEAD(I,12),I:1,~~).XI STA440245
frX PASS *IT (1) S STARO24~
COMPI X I T C S )  S T A 9 O 2 ~.7
XLI MIT /.00194 X 1T (12) ST*R024~

,
S XM I N:* I T( 13 ) 0T9 5 7 A8 0 2 ’ . N

&*MP *1T 1 2 4 )  STA~~O2 50
S 

• W PITE (L..10 0) (HEAO(I.13),I 1,2),TS STAPO2S1
S W P I T f ( L W , 1 ? O )  X s ST*~~0252

C CALCULATE CONSTANTS FOR SURROUTINE CLCO . STARO253
CALL Y FIX (YWI.,,YAERO) STA RO?5.
CAL L MM~~M STARO2SS
RET URN STARO2Sb

90 FO RMA T (iHO//ik ,61X,IQHINPUT 0414/) ST490257
100 FORMAT (1k0, 5SX,2A10,65 GROUP/ Ilk ,3X.7G1~~.7 ) ST480258
110 F O R MA T  ( 1 H 0 , N 9 X .1~C k T NT E R F E P E NC F  G ROUP/ I l k  ,3x ,7G 1 8 . 7~~ 51480259
120 FO~~MAT (190,57X,?OPICONTROL SySTEM GROUP/C ‘.X.7Gi~~.7)) ST420260

S END ST*8026i

5 •..........o ....*.*.o...*...o•*=*000**4.**e*4** * **•* * * *e=o • •.***** • .* .*= = •* •  •..•

SURPOUTINF STLJES (X ,X1 .DTX,NPASSX,XC ,X1L ) STLJ0 001
IFCNPASS X I2O ,1O ,20 STLJ0002

10 XIL :X1 . STLJ0003
xC=x - STLJO0C” .

• NP4SSX I STLJ000S
6010 30 S T L J 0 0 0 8

20 ;C=XC .OTXO(XI.X1L)/2 . STLJ0007
30 X :XC.OTX°(3. *i—X1L )/2. STLJO00~

.5- 
X1LZ X1 STLJ000~S RETURN STLJOOIO
END STL JOO11

.......,. *... =*... ,.... * ... *... *,.e **0...,... =*... ... =. .... ,... 0~~~~=.....

S 

SUBROUTINE TI MEX (TUSED,DTIME,TLEFT) TIME0001
PE A L NEW,NOW T I M E C O O 2

S 
DATA N OW / f l ./  T 1M f 0 0 0 3
N(W SECONO(T ) 

S 
T I M E 0 0 0’ .

TUSEO NEW/60. TXME000S
DTIME (NEW_NOW)/60. TIME 0008
NOW = NEW T I M E 0 0 0 7
TLFFT 1O. —TUSED TIME00 fl~
RETURN TIME000 9
(P10 TIMEOO IO

- 
~~~~~~~~~~~~~~~~~~ *W ~~~~~~ ••~~~W Q .O..~~.......*ø.*.4*....S*I •• • • •*  ê • • ~~~~ ~ *• •*• • •...  ~*• ••••~~

I, , SUBROUTINE lIM IT 1INI0001
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S

COMMON /STQ IMA / AY.VH.T1(2I,X*D,YYO,ZZO,T2,APFP.AYFP.T3(167). TINI0002
I FTKTS ,T412).TSTA 8 (14),TS(2),ASECOL TI P iZ0 00)
COMMON /STAM4N/ Tb(S) ,A81,G.*SEP,17 (4,,R550,AYOMX.T8(3> .PiGUST. TIMI000’.

1 ,CTC1R,T942),VGtjST,ISTOP,T1O(2),YGUST TINI000S
*886=0. T IP iI000b
A S( CO LZ O.  T INI0007
AVDMX*O . T I t w I O 0 0 .~
P GUST 0. T INI0009
ISTOP:O TINIOO1 O
VGUST*0. T1N10011
*5(8=0. TINIOOI?
KTCTP 0 5 TIPIIOO 13
FTicTS .59?S TIIi10014
RSSO x ,1N1 8181818 (—O2 

S 
TINIOO1S

YGuST:0. 71N10016
S VM=S0RT(XXO *�.YYD~ .2) T1N10017

*YFP O. TINIOO18
*DFP O. T1N10019
IF(VP4.ME.0.) AYFP *TAN2 (YYO,XXO) 71P41002D
IF(VM .NP .0..O 9.ZZO.NE.0.) APFP ATAN2(—ZZD,VPi) TINIOO21
00 10 1 2,l4 TINIOO22
IF(TSTA~~(I).EO. 0.) 15T4$(I)x9999. 

• T1N10023
10 CONTINUE T!NIOO24

RETURN - TINZOO2S
(PlO T1N10026

SUBROUTINE TRIM TP1M0001
COMMON /FARC’/ T1 (20),YFFIN,12 (b).ZFELE TPIM0002

S 
COMMON /STPIA8/ T3 (sO).x(6),OL,UM ,0N,DX,OY,DZ,T4(3),PO (6,7), TRIM0003

1 TS (145),XIT (21),T6(98),EPDX(ii),MASS.T7(79),AYEFP,TPIM0004
2 18(3),PDPpII(6,7),T13~~TZERO TR!M0005
COMMON /STRIMA / AY.Vk .AGW ,IXZ,XXU,YYD,Z10,ALGF,4PF9,*YFP,CGWL , TR1M0006

1 COLL (61,CYCFC3I.CYCL (J).DIST,XCITC2O),8E04 (3), 19IM0007
TIME.19 (1S1),ZDELTI TPIM000B

• COMMON /MANAL/ T10 (5),TAXL ,TAXM,T11 (17),RANGE TRTM000N
COMMON /M4NAPO/ I,V .NWAG ,TDELT,HGIJSTE,MGUSTF.HGUSTW.VC.USTE.VG~ STw,TRI MO 01O

1 YGUSTF,GFWD,GLAT,GVEPT,VX ,4,VZH,4P0,VYR,AR0,AYO. TRIMOOI2
2 COL Sfl~ .C~ STK1 ,CYST~(2,PEU AL .*YE.APE.ARE T#!’10012
COMMON fST4A~QO/ J,W .LINK.QEL (,VSN0,YF1N (2).ZF(L (2),CQNDZ,S.~ING, 19190013

1 PILr,k2,PWGEL1 TRIMOO14
COMMON /TOPLOT/ 4P4(3),AL (3).E~~IT,IC 0M(20).IPSN, TRIMOO1S

1 NPA Pt,NVARA~ NV*RB,NVARC,NSCALE TR !MOOI6
— COMMON /FOPY/ v14 .150) TR!M0017

COMMON /LJF TS/ 112(3i).COPCLJ(2.5) TRIMOO 18
DIMENSION VAR(11),HF*02 (2,11) TRIMOOI9
EQUIVALENCE (V4RC1I .COLSTK ) TRIMOO ?0
LOGICAL AYFFP TPIMOO 21
PEA L MASS ,tX Z 1R1M0022
DATA plE*02/ TRIMOO23

1 1k .10k THPOTTLE,IH ,1OHLONG STICM .1H .10k LAT STICK,1H • T81M0024
2 10k PEOAL.10H 805 E*CEf.I0P4DS STOPS (.10k PERCENT F, TRIMOO25
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S

3 IOHULL THROW ,10HCOUPUTEO ) .2.1k .i0~sL THROT 1 .)s , T 8 1M 0 0 2 6
~ 10P~L 

IP.941T 2 ‘1.-’ ,9HL *N(,LE j.1Pi .9kL ANGLE 2/ TRIM QO27

0*1* ~ U1~~T Q/ . i f 4 5 3~~9 E— 0 3 /  T R I M O O ? 3
AY EFP~~.TMI I~~. TRIMOO ? 9
IF AP ~S ( A Y c — A Y F ’ I  .LE..O1 .*ND .V(1 ,85) .EQ.O., AYE FP= .FALSE. TRp ’0030

S LPASS 5 1 81M0 0 3 1
IF(x Ir cJ, .Fo.~~.) LPAcS~~A 1PIM0 03~
EPO X ( i ) r l ./ P4 N C , E  T 8 I ’~f l0 33
(?Dx (~~) 1./CYCF (3) TR190 034
EPOX (i) l./CYCL 3) . 181M0035
(POX (~~

) =1 . /PE U A  ~~~ TR1M 003 6
00 10 I P ~,Cl TR IMOO 37

10 F P O X I I ) 1. T R I M 0 0 3~
IF (CUNLJC1.l).NF.0 .) EPDX (8)=l./ (C0NLJ(i,1)’~~O1DTR) TRI400~~9
IF (CONLJ(?,t).NE .0 . EPD*(9)~~L ./(COPjLJ (~~.1) *M0IOTR) TRIMOO4O
IF (CONLJU,2).NE.0 . E P D X ( L 0 ) ~~ i ./ ( CO NLJ ( l , d )~~P0 l G T R }  T P I M O O 4 i
IF (CO NLJ(2,2).NE.Q.) EPOX C11) 1./ICONLJ (2,? )*PO1OTR) TPIMOO 4~S C (POX IS IN UNITS OF PERCENT PER RADIAN 7R1M0043
DX=0 . TRIMO 0~~4
DY O. TRIMOO4S
DZZ0. 18190046
DL=O. 18190047
DN=0 . 1RIMOO 4~S 
DN=0 . T8IM0049
00 20 I~~5.7 18190050
(P’)x(I) i. T9!M0051

• 20 CONTINUE 181M0052
CALL DAMPER T P j M 3 ~~53
00 30 ~~~1.6 T P I U O O S.
X C K ) 0. 1Rl~~O05~
DO 30 L~~1.7 TPTMOOS 6

• PO(’(.LI~~O. TRIMOOS 7
S 

POP$I (P(.L)=O. 1PI~~0059
30 CONTINUE 1R1 M0059 S

L!N~c~~~ 78190060
CALL t T~~tu LPA SS 181.54006 1
00 40 I 1, I l  T8IM0062
IF (I.G7.’.~~~’fl.I.LT.~~) GO TO 40 TRI~~O063
IF ( V A R ( I I . r.E .Q . 0 . A N O . V A R ( 1 ) . L E. I 0 0.)  GO 10 40 T R I M O 0 6 ~
WRI TE (6 . c O )  (H E4 02 ( J . I ) , J 1 ,2 ) , ( H EA D 2( J ,5 ) . J 1,2) ,  T R I M O O 6 S

V A P q ) , M EA O 2 (J .6 ,J 1,2) , ( H E 4 02 (J ,7 I ,J = 1,2 )  T R I M O O 6 b
40 CONTINUE 18190 Db?

DL=O. 1RIMOO 6ó
DM :O. TRIM 00~~9
DN=0. TRIW0r~’~
DX= O.  78190071
01= 0. T R 1 u0 0 72
01.0. TPIMOO73
1(1. 1 )=V x R 18IMO074
VII. 2)=VYR TRIMOO7S
VI I . 3)=v78 18190078
V(1,4) sAvO 7 R 1M 0 0 7 7

T P 1 M 0 0 7~Y ( l ,6 )2 * P f l
Y(1,10) AVE TPXM00~ 0

A— l i

_____  
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S

V (1,11) APF 18190081
TRZMOOM2 S

0157= TZEPO.V TPIMOO83
AYSO. TRIMOON4 S

IF vx~~.NE .0.O.OP •vy8 ,N(,0 .) AY 4T492(—VYf4,VX8I TRIMOO8S
IF (NPART.PIE.2.OR .EXIT. NE.0.) RETURN 18190086
INOxO 18190087
TOELT Z0ELT1 TR1~~0084s
TI .EzTZE~JO— .95*TDELT TRIMOOS9
CAL L IVA R (EXIT,LINK.TAXL .T*XR, PILGP42) 18190090 1

S

~
CALL CONTPLC2 ) 18190091
ZFELU )=ZFFLF TRIMOO 92

S YFIPJ(1 )=Y FFIN T81M0093 S

REwIND 3 18IM0094
RETURN 18190095 5

50 FORMAT (1MO,4A10.F7.1,4A10) 18190096
(ND TRIMQO97 S

SUBROUTINE TURN (XFC .V.APE) TIjRN000L Li
COMM ON /F fl PY/ y(4.150) TUPN0002

• DIMENSI ON XFC (28) TURN0003
DATA G/32.17/.OTP/.1745329E—01/ TURN000A

S Y (2.bb) 1. 10990005
S 

IF(X FCC21 ).NE.0.) GO TO 60 108.540006
00 10 1=12.14 10890007
IFCXFCII).E0.0 .) GO TO 10 • 10850008

S JzI—11 TURN0009
• GO TO (20.30.40),J TURNOO1O

10 CONTINUE TURNOO11 S

RETURN TURNOO12 
S

20 CONTINUE TURNOOI3 S

GL(VEL XFC I12 ) 10990014
S ZF (GLEVEL.LE.1.) GO 10 bO TURNOO1S S

ARE= ACOSCI ./GLEvEL ) TURNOOL6 S

*RED=ARE / OT P 10890017
TRAD=V ’ 2/CGSTAN (AR () ) TUPN0O18
GO TO SO TURNOOI9

30 CONTINUE TUPNOO2O S
S 

A QEO .XFC (13) TURNOO2A
AREzARED’OTP 

S 
TURNO022 

S

S 
GLEVEL=1./COS (ARE ) 10890023
TP4D V 2/ (G’TAN (ARE)) TUPNOO24 

S

- GO TO 50 TURMOO2S
40 CONTIN UE 70990026

TRAOz*FC (l4) IURNOO27
*8(.ATAN2 Va•2.G.TRAQ) 70RN0028

S 
AREO.48E/OTR TU990029

S GLFVEL 1./COS (ARE) TU890030
SO CONTINUE 10990031

S Y U .8 5 ) :V / 7 R * O  5 
70890032

PSIO.Y (1,MS)/3TP TURNO033

A— T a S
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940C 7 63 13—30

TU9NT=3e , 0.,AMS I PSZOJ TURNOO 3w
TR4fl:A~~S (TpAO) 10890035

~RITF (6,100) GL~~VEL ,ARED .TP4O,PS1D,TURNT TUR NOO36
1 U P N 0 0 3 7

60 CO N T I . ’ JF TUPN0O3b
‘V 2 . 8 5 )  = *Vr I 1~~) 108900 3R
IF X E C t 1 2 — l .) 70.80,90 TUR9O (~40

70 CO NTINUE TUPN0c~’.I
WR ITE (6,110) XFC (12) TUQNOO42

80 CO NTINUE TURNOt)43
RETU RN 1URNO0~~W

90 WR ITE (6.120) XFC (1?) TURNOO4S
PETIjPN TUPNOO46

100 FORMAT C //15 9 6—LEVEL = G12.5.lOX.1’.P4 NA N K ANGLE 312.5/I , 10890)47
1 15~ TUR N PAOIUS 612.,,t0X,1 4P1 V A .  PATE G12.5//. 108900..-
2 4)P 4  TIME U~ FD TO COM PLtTE 360 OE(,RLE TURN = G12.S) T0R90049

110 FOR9AT I//2~~k POSH OVER M Ilk G—L~~VEL 612.5) 70890050
120 FOR MAT (//24k PULL—U P WI TM G—LEVEL G12.5) TUPNOOS1

(ND TUPNO0S2

• • • • • • • • • • •  *.~~*...*ø O ø .*e .* * *4* * * *Q* * ** * * *e U* *O* * ** o .*U •* *.. O U* * *. .  * .•*• • •  .. .•

SUPPOUTINF VA R I VARI00n ~S 

COMMON IFORCE/ XF,xFRwG .XFLWC ,,XFELE .XFFUS,xFRJET.XFLJEI ,xFRJ. VA PI000 2 S

S I - XFLJ.XFGUN ,X FFI t~.*FW,XAUD. V 48100fl3
2 yF.yFFUS.YFRJFT ,YFLJET.yFWJ,yFLJ,vFGUN.YFFIN ,yF~~, v A P ~~i’ ’ ’~.
0 ‘1400, VA P ! H) f l T h
3 Z~~,7cR 9C-.ZFLW(,,ZFELE ,ZFFUS ,ZF9JET.ZFLJET.ZFRJ. v4Q I00o~

S 5 ZFLJ.ZFGUM.ZF.~.lAOD. VA RI0007 I
S OL •LP ,,LL8G,LELE,LFtJS .LPJET .LLJET,PRRJ,PMLJ.LC,tIN.VAP1OC~~ ’
4 LFIN,QGVPO .PMA DO ,
6 0M,MPWC,,MLWG ,MELE.MFUS,MRJET,MLJET,PMRJ,PMLJ,M6UN ,vARI00~~OS 
P uF~~N.PGVPO,P~-’AoU, V A R I C O 1 1
7c MFIN ,VGYPO ,VMAOD VAPl )0~~J
COMMON /STPIA ri/ E (7’.) •F (b ).X (€).UL .DP’ ,DN,DX,0 Y ,OZ .IX,tY ,r7 . V A R i 0 ~~1’.

1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V 4~’ I) )i 5
2 xEL C14 ,XLR (7 .xFC 2S ,xE’ fl,X PS 3S .~~GNC7 .
3 XIT (2L ).XwG (d1) .Y~~G (2l),YEL(2l),yFN (21),kLCG, VA ~- j O O ~~7
4 DAM P,DEPDIl1),EROS ,~~PUX(1l),MAS S,sLCG ,xCON (bi), VA.fl 0’fl~
S XJET (14).*M IN,A YEFP,CNPCD .6UESS,NPASS,PpPs1 (b,7), yAP ~~Jr) I 9
6 STAC C,,T7€PO ,DTPWSQ,MXPASS.XLIM IT,XP JTC14O) .Y9J117)v4—1 0120
7 ,XLJT(84),Y1,JT(1) VA R IQ O ? 1
COMMON /STPIM A / AY.VM ,Ai,M.IXZ,XXL),Y’YD.ZZD . ALGF.APF P AYF P,CGwL , VAR IOO22

1 COLL(b ).CYCF (3),CYCL (3),JiST .~~CIT (20),PEr)A(3). vA P i O O f l
2 TIMF .TUAX ,XC IT(dU.6) .A LGE7.AL (-El ,ALGE 2 ,CGSTA , V48100?’.
3 CPW!C ,0IxI1.DrY1~~,O1ZI Y.~~TKTs ,K AO,PIj30, VARIOO2S 

S

A TSTAR (14),ZMAX2,2MAX 3.A SECOL ,CYPW IC ,R~JOINO , VA R I00.’~
r ZO(LTI.?OELT2 94910027

COMMON /ST 4MAM/ XX ,YY .AV1 ,RlV,APk),APB(i,4SEP .AYkG.C (.~3L ,ODIX ,DP1Z. V A ~~~~I O S ~~~~
5

- 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~I A R I Q 0 ?9
2 TWOPI ,VGUST.ISTUP . )(AGUN,YA(,(JN.Y&UST,ZAGUN.DELTIR , v A ~~~~0~~ 3()
3 PO1DTR.POELT1 .PUELT2 V4W I0C 54~
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S

COMMON /MANAL / a .AP,PF~ ,OWG ,ALEL , TAxL . TAXR v XA~~G,ZAW G,ALCV P • 9*810032
1 ALE t N.ALLWG ,ALRU (’,CULL~ ,COF 1 N,COL~~G.C~)k~~~,CLELE • JA P I O O 3 i
2 CLEIN ,CLL~~6.CLR. (,.CMI 5G .CYCRi.CYCQ2,-ANGE,WGCOL . VA R I0OJ ~
3 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .74F~~Ne ZAFi~5. V4R10035 S

4 YAEL F .YAFUS .YAL ,YA )~W~j,YALJET , YARJET ,Z4JET , 9*810038
S ALECP1,ALGFPD,kALFPI,YGUST .i,ZFLW~,1,ZF~~~G1 V*810037
COMMO N / P O M A N/  P1,?7.4LT .T.4Pr •u.A 4OO,AYuD,0rRI~,GMaxI.,4 4TE1, VA91Q0 3~

1 R4TF2,STOP2,X;JST ,r,MA~~V 1.,MAxV 2 ,644xv3,6uSTYP , VA R IOO3 9
2 LNGTM1. PIL; kl,ST~~~T2,DuA1.UU A~~.UD4j VARIOO ’.)
COMMO N / MA N AP U/  I .V .NwA (..TUELT .MUlJST~~,kGUSTF,b 6USTW.VGUSTE.VGO5TW,V4RI0041

1 YGUSTF .GFWO ,GLAI .GV€:RT,VX8.V Zrl,APt),VYtC,ARD,AYn, VAF1I0O ~~d
2 COLST (.CYSTKI,C YST(2,PEDAL .AYE .APE,APE VA810043
3 ,TLSTK(2),TkLSTK (d).AT,kT,CT.ATk,kTr4.CT~-i V4R10044

.DFLA P1,FA IL (b) VAPIOO4S
COM MON /TOPLOT/ *H(3),4L (J),EXIT .ICOM(20),IPSN, VARIOO46

P4PART .NVARA ,NVAW8 ,NVARC,NSCALE VARI 0047
1 ,NVAPS,NPRINT,NTI’-IE V4 RIOOAB
COMMO N /FORY/ v (4,l~~O) • VAR TOO49
COMMON /RjETS/ NJETP.XST,( (3).XU (10),XO(iO).XP(10),TPOS (10), VAR IOO SO

• 1 TNEr.(i0),XA JETRCIO ) .YAJE TRC1O), ZAJETR (10 ), VA RIQOS1
2 A YB JT RIl0 ’,A Pr~JTR (1Q ),JT9C0NC 1O) V4RIOOS2
PEAL LGUN,MGUN,MGUN VA PIOOS 3
DIMENSION !*X(2) VAR IOOS4
EQUIVA LENCE (T 4X(1),TA XL) VAR IOOSS
XDEL1 M(X1, 2,X3)=AMAXI(X1.A9191(X2 ,X3 )) 94910056

10 00 230 L :1,KREAD VA RIOOS T S
Jx~~C 1T (L ) • VAPIOOS8
IF J.EU.31 GO TO 210 VA R IOOS 9
IFCJ.GT .23 GO TO 230 VARI O O6O

S 
1F(J.LT .9.OP.J.r.T.12 GO 10 20 9*810061
CALL GUST (J) VAP10062

• GO To 230 VAR IOO63.5- 20 CONTINuE VARIOO6’ .
!F TIME.LT .XCIT L,1) GO 10 230 VAR IOOSS
IF (J.GT.12) 60 70 110 VA RIO O 6S
PATf XCI7(L .2) V*R10067

S Ic (TIME .Gr .X C IT L,3)) PATE 0. VAPIOO68
IF (TIME .~~~.xCIT L,4~~~RATE =‘*CIT (L,S) VAR IOfl~59H IF (TIM t..T .XC [T(L.6)) PATE O. VARIOO7O
OA=PATE ’HOELT 94910071
IFCPATE .EO .0.) GO TO 230 V4R10072
GO TO (3O.~~O,SO.60.70.80.90,100),J V4R10073

30 CONTINUE V4910074
COLSTK=XOrLIMC Q.,100.,COLSTX.D*) VARI0075
WGCOL :AGW VA RIOO 76

S GO 10 ~30 94810071
40 CONTINuE VAR IOO78

CYSTM I XI)FL1M(O .,100.,CVSTK1 .f)*) vA 810079
CYCRI :2CYSTP~10CYC F (3).CYCFC2) VAP IO DSO
*Lr,E32XC 09(e6)/(2..OTRR) VA PIOO81

5 5, XSTK(1 ) CYCPI’DTRR VAR1O 0~~2
GO 10 230 VAP IOO H3

SO CONTIN UE 9*810084
VA R IO

CYCP2~~CYSTK2’CYCL (3).CYCL (2) VARI0O~~6

A— sO
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XSTK(2 ) C YCP2~~OT PR VAPI00~~7
GO TO 230 VA P I O 0 e~-~

60 CONTINUE V A P I O 0 - ~
PF~~A L :AUE LT~~(0..1O0 ..PEDAL .DA) VAPI OO9O
R E ) = P L U A L a Q f l A ( 3 ) • P F f l .~ (~~ ) V A R t 0 ) ~~i

V A R TO
GO TO 0 VA P IOO 9 3

70 CONTIN(JE V A R  1000..
TLST~~(1~~~x flEL IM (O.,t00 ..TLSTK (1 (.OA( VA PI000S
IFI A T •NE .0..OR.RT .NE. 0..OR.CT •P4E.O.) TLSTK (2)~~4T •(‘4T • V A P t 3 0 ~~N

1 CT • TLSTXU)~~~ TLSTK(U vAPI0 r ’~.7
GO TO 230 V*RI0 0~~~

80 CONT INUE VA R1 00 ’.-~
T~~STK(~~~r,0FLIM(0.,100..TLSTK(2).DA) vARl0 ~~0~GO TO ~30 VAR IO 1~~

90 CONTINUE V 48101fl2
7HLST K(1)=XDELIM(O ..100 ..TMLSTK (1).DA) V A R I O 1 C 3

S 
IF (ATk.NE .O.,0-(.~~TH .NE.0. .OP.CTII.NE .Q.) TMLSTK (2)=ATPI , (8TH. VA P 1 O 1 O . .

1 CTH°TMLSTKU))~~TkLSTK U V4Rt01)~
GO TO 230 V A R I O l r ) 0

100 CONTIN UE V A P I O 1 O 7
TNLSTK(2)=XDELIM(0.,100.,THLSTK (2).D*) VA PI0 1 0~
GO TO 230 V4RI0i 0~

110 CONTINUE V A R I O 1 1 O
S K J—12 94810111

(‘0 TO (120.13U,lSO,231j.170,180,190,200,230,230,230) ,,c V A P IO I  12
120 F~~ATE 0. VA P IO)1 3

IFI ( T f N L . r , T . X C I T ( L . I )  I . A N D .  (TTME.LT.XCIT (L,3) I C FRAT E=XC IT (L . .’) VA ~~T 0 i ’~..
S IcC CTIM E.r ,T .XC IT (L .4)) .490. (TIME .LT.XCIT(L .b ) I I FRATE=XCIT(L .5) V A P I O ’. 

~~ I
DFLAP1=0FLaPl .E~~ATE u.4)ELT
(‘070 ~ 30 VAQ I01~~7

• 130 IF(TIME .LT .XC IT (L ,1 )) 60 10 230 V A R I O 1 I -
DA= X C IT IL, 3 *HI)FLT VA P IO I1’ .
NSX CIT IL ,6)..01 VA PIO12O
IF (XCITCL ,2).tU .0.) GO 70 160 VAP I O 1 ?~
TA X C N ) T41 9).D4 VA810 122

S XF(SIUN(1 .•~~A ).EQ .StGN(1.,(xC ITCL,5 )— TAX(N) ))) 60 70 230 VAR IGI? 3
TA X(l~J XCTT(L .~~) VA R IO12 4

i~~O 
X C I T C L . l )~~~~ 9~~. VAP IOI 2 S
GO TO 230 . VA8I01 ?~ 

S

150 IFrrIME .LT.XCIHL .1~~ 6010 230 V*91O127
OA=1 ./ (xClr(L .2)— XCIT(L ,1)) VA 8I01?~
N=XCIT (L,3) ..0l VA PI012~
FAIL (N ) PA IL (N)— DA ° .DELT VA R I O I 3 L )  S

IF(TTME .c,T.XCIT (L,2)) FAIL (NJ= 0 . 9*810131
6010230 V4810132

160 IF(T1ME .G F .XCIT (L,4)) GO TO 140 VA R I O I 3 J
TAx(9 ) TA X(N ).DA V*R 0l3~.
60 10 230 VA PIOI 3 S

170 IF( XC IT(L .3 ).LT .TIME 6010 230 VAP IO 13b S

T2UXC IT (L ,4 /’-IOFLT V A P I O I 3 T
IP(T?.ECi .0.) 72=1 . VAPI01 3~
D4.C~~C1Tft.?) 4Yr)-0flA3)/T2 VAPIO 1 3 q

S D043=OUA3.OA V A R I O I 4 U  S

ZF ((PEDAL .flA),LT .0.) 00A3=00A3—PEOA L—DA VA P IO 1~.l
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S

IF (CPEL)AL.OA ).(,1.100.( DDA3=DDA3-PEDAL—OA .100. VAP I 01A2
C-OIl) bU V A P I O 1 A J

180 IF(XCIT (L ..).LT .TI#E) GOTO 230 VAPIOI” .
T2=XC IT(L , S) /-~)FLT VAPI 01~~5
TccT2 .EQ .0 .) 12=1 . VA PIO1A6

• DA= — (ACIflL .3)*AWO .XCIT (L,2)*AREI—0D42)/12 l~fAPjQj47
DOA2=U 3Ad.~)A VA PIO 14&

S IF ( CCVST $2 .D4I .LT.0 .) DDA 2=DD A2— CV STK2— OA VAP I01~.~i
IF~~~CYST .5?.0A).GT.1O0.I DOA2zOOA ~~—CYSTK2—DA .100. VAR!015 0
GOb V48I0151

190 IF(X C IT L.5 .LT.TIME) 6070 230 VA RIOL52
T2 XCIT (L .6)/HDELT 5 VA PIO 1SJ
1F T2.L~~.fl.) 12=1. VAR IO Is’.

S D4= XC IT (L .3 )~~4PD .XCITIL ,~~)~~ CA PE XCIT (L,4))—DDA1)/T2 VA810155
D041:OUA1, f1 A 9*810156
IF ((CYSTK1 .O4I.LT.0 . ODA 1 DDA1 CYSTK1 D# 9*810157
IFuCVST~c1.DA ).GT .L0O.) DOA 1=DDA I— CVSTKI—DA .100 . v*Rr01S~
60 TO 40 VA PIO 15’~

200 IF(TIME.GT .X CIT (L,4)) 60 10 230 9*810160
OT1 XCIT (L,2)°(1— X C IT (L , 1 > )  VA P10161
OT2=XCtTIL,2)* (1.TUE~Lt_ xC IT(L ,1)) VAR10162
PATE= XCIT (L .3)*ROELI1/XCIT (L,2)’(SIN(O12)—SIN (0T1)) VAR IO 183

F Da.PATE°P-OFLT S 9*9101 64
K XCITft .c)•.1 V4P10165

S 
GO TO (30,40.SO,60,70.$0,90,100),P( VA PIOI 66

210 CONTINJE VARIO16 7
DO 220 K=1,S.2 V*RlOI6d

S 
IF 1IBE.GF .XCITCL,~~ NPPINT=XCLT L,K.1 VA PIOi~~~

220 CONTINUE V4PI0Z 70
• tF NP~~IN1 .LE.0) NPRI P4T 1 94810171

60 10 230 V*810172
230 CONTI NUE VAR IO17J

RETURN 9*8101 7’.
END VARIO u S

•....•....•..oa ... .a*.***.., .o.o ..*•e**o** ..**• .a.* .000**,* *** ..*•*••.*•.. .**•* .

SUBROUTINE v~~2O r X  .y ,A,X2,Y2.N1) VR2DOOflI
C Tw O DIMENSIONAL VECTOR TRANSFORMATION VR200002
C N 1 1  IS FOR USUAL VR2D000S3 S

XIZX 99200004
Y1=Y VR20000..

C 91 — 1 fS FOR INVERSE 99200004
SsSI~~(A)’N1 98200005
CuCOS C A ) VR200006
X2zX1~~C—V1 °S 98200007

55 Y2=xl~~S.Y1~~C 982000013
PET URN VR2D00O’~
190 98200010

4-82
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SUkQ( UTI~~ v P30 (X1,Y1.Z1,A 1.A 2 ,A3 .X2,Y2.Z2 .N1 ) vP300001
OI MF .51,ION A ( 9 (  98300002

C 1~~kEE 
1~IMENSI0 NAL VECTOR TRAN SFORMAT ION VR3~)OO03

C 9 1 1  FOR USu AL V P 3~) 0 0 r _
S C 9i — 1 FOR I~~vE-~cF V P 3 0 0 3 -)

C A LL U A T k T V  ( # 1 . A ~~ , A 3 . A . N 1 )  vR 3orOm
• X2 =x1 °A(1).Y 1” -.(?).71~~A (3) VR3 uG0 ~~7

Z2:X1 A(7).Y (~~A C8I .71 4(V) V R 3 D C ) S )~~
RETURN v93~~3O10
EN D  

S VP30001i

•..•* *  *...** .. .. . . .**oø**.  a.a..**....*.......*.•** •.~~•* U  ~~~~~~~~~~~~~~~~~~~~~~~ 0 U* •  • •U

S SUNF .OUTINE ‘ .PF-4 WPFM OOO~
COMMON /Fu )QCF/ 41 (74) WRF— 000d
DI MEN SION 4(74) WRFU0003
00 10 1= 1 .35 WPFMO0~u- .

10 A t ~~~A 1 I,.4.’.’.82 WRFM OO~~5
DO 20 I=3N.74 WRFM001o

20 A C I ) A 1 (I)o1 .3558 WRFuOO~~7
WR I TE (6.30) 4 w8F90008
RETURN W PFMOO~~,

30 FORMAT (1H0.64X,24HFORCE AND MOMENT SCJMMAPY. // W R F U O O I O
1 19 .15X .4IHT OTA L •P .WING L.~~ING 41ST413 FUS.4x, .RFa.0O1~

S - 2 SoHR*FIXEO JcTS*L u~/ JETS L/JETS INLET VSTAE~, ~~~~~~~~~
3 lx,179 W /GYRO P.1.E. .// wP~~~C 01 3

I2H ~—FORCF .13F 9.1/ WRFMOO1 ..
5 129 ‘V—F ORCE •F9.1.27x,~~Fc’.1/ WPF#00 D
6 129 Z—FORCE •1OF9.1. 9~~,2F9.1/ wRFMO O~~
7 12~ ROLL ,13F9. I/  WR F U O 0~.7
8 1?~ PITC9 .13F 9.1/ W R FMOC 1 -i
9 12~ Y Aw •13F9.I/)
END W R FM OO2O

SU~~POUT1 N~- ‘.8071 W POTO uO A
CO MMON /TOPLOT/ 4~l (3) ,AL (3 ),EXIT ,ICOMC2O ).IPSN , W P C T O O r 2

1 N PAR T ,NVA RA ,MVA P18, ’4VA PCC ,NSCA LE
1 ,NVAPS,NPR INT ,NT IME W RO T CO~~—

S CALL DAT E IN DAT E ) WROTOOC ”
RETURN WP O T fl O r c~ 

S

E N T RY  w PCT W R O T O O C 7

~PITE (6,10) NOAT~~,N PAW T,IPSN,jCOM WPOT000-4
RET URN WPOTOOu ~’4

10 FO RM AT w~~OT C C’10•
1 I (1 H1.49X.4O HV/STOL AI PC PAFT DYNAMI C ANAL YSIS PROGRAM/ W~~~~~~~~S J 0 I 1

2 55x.2uI9NAVAL A IR OEvFL O PM EN T CENTER/ W P O T U 0 ~~
3 5~~~,IkHC QMPIL (Q JULY 1918/
4 57X,IUHCOM PUTEO ,A 1O// ‘.801601..

4-83
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S . S

9ADC 76313 30

1H0,18X,I4,’x,19,SX,6A10/1k .32X,7A10 ./1H ,32x,7A10) ‘.8010015
END WR CTOO1 6

~~~~~~~~~~~~ * .o . O* *.  oo .•* * *. .* ,. . .* * * * *4*4*•* * * * ***•* * *•O . .• •.~~.*O . 4•*• • •*  ..•••. •• • • •

SU~~PO UTI9F W P V P  (N~~v AR.KM1 ,PD,TA X L .TAXR) WRVP 0001
C THE ACTION TAKEN IN THIS SUNPOUTINE DEPENDS ENTIRELY uJPO N N: wPVP0002
C IF N=1 — W R ITE V4’ .IA~~LES INDICATED IN TR IM AND STAN AND POTOP .RVP000i
C DATA ONLY WRVP000..
C IF 9=? — W~1ITE PA R T IAL  DERIVA TIVES ONLY wRVP 000S
C IF 9 3  — DO HOT- . WRVP0008

COMMON /MA NARO/ I ,V .NWAG,T0ELT ,HGUSTF.HGUSTF .+IGUSTW,VGUSTE .Vc,USTW ,WRVP0007
1 YGUSTF .GFuVU ,GLAT.GV E RT,VXN .9Z8,APO ,VYi3,A P0,AYO , W9.’P00013
2 COLSTK,CYST1 (1.CYSTK2,PEDAL,AYE ,APE.A ,~E WRVP0009
COMMON /V VAR TR / KVAQ (6).P01 WR V P O 0 J 3

C N 0ETFPMI~~ES ~~~~~~ TYPE OF OUTPUT wPV PO O11
C 1(91 = RAN K OF PA.1TIAL DERIVA TIVE MATRIX wRV POO 12

DIMENSIO N vAR 11 ,Pr)(6.7),kE40(ld) •VARD(11 ) WRVP OO 13
DIMENSIO N 8 0 1) 8 . 1 2)  W P V P O O 1 4
DATA DTRP/ 57.2’~57795/ W PVPOO15
DATA l-1E40/ WPVPOO 1 6

1 7kX—FORCF,79Y—FO . CF .791—FORCE, 7HY*W MOM ,9HPITCH MO~~,NHROLL MOM, WRV POO1 7
2 8HTHROTTLF .13HLONG STK,79L41 STK,SHPEDAL,31.4Y4W.SHPTTCN,hHPOLL. W RV P DO 1 i
3 99L TRROT 1.V-iL TH ROr 2,VHL ANGLE 1,9HL ANGLE 2.bH—ERROP/ W RV POO 19

• IF(N.EQ.?) r,~ To 20 WRVPOO2O
S DO 10 -1:1.11 wRVPO0?1

0A z1. ‘.9980022
IF CL .GT .4.AND .L.LT .~)) 04:0188 WRVPOO23

55. V*RD (L VA (L D WRVP0O?~.
10 CONTINUE WRVPO 02~

W R ITE (6.SO) (VARO(KvA P(L )),L 1,KM 1) WRVPOO 28
IF N.EQ .1 RETURN W RVPO O2 7

20 P P T T EC8.V- 0 CHEAD(U). J 1,KM 1) WRVPOO28
00 30 5J 1. p~~’1 w8VP0029

• -~~~ WQ ITEC8, 70) HEAO(KVAP(J) .6).(PD(I,J),I 1,KM1 ) w8vP0030
S 

30 CONTINUE WRVPOO 31
WPTTE (6,70) l-4EAD (18),(PD(I,KM1.1).I 1,KM1) wRV POO 32

• RETU RN WRVPO 033

• ENTRY .RVP 1 WRVPOO 3 ..
S WR ITE(b. ’,0 I (HEAD (J).J:1.6) WPVPOO3S

DO 40 .1:1.11 WPVP0038
MR 1TE C 8,70) HEAD(J•6).(PDICI,J),1=j.6) W PVPOO 37

S 
- 40 CONTINUE WRVPOO 3S

RETU RN WRV PO 0~~
50 FO RMAT (190.11X ,IOHVA R(I ) ,10F10.5) WRVPO0’ .~)
60 FORM A T (I#o.53~~.2~’I~P4RTI4L DER IVAT IVE M A T R I X / 2 k 0 , Z I X , 1 O ( 2 X , A 1 ( f l / )  ‘.PVPOO4I
70 FORM AT (19 ,410,2X.10612.S) WPVPOO42

S (NO WRVPOO4 J
I

• 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .0 s 0 0

51

SUNROUTINE XPRO (RX,RY,R7.FX,FY,FZ,ROLL,PITCP-4,YAW) XPR00001
¶

~~~~~
5 5 5 5

5~~~~~~~1 
1 55 ~~~~~~~ S 5 -



- N40C 76H3 30

C COMPUTE vECTOR CROSS PRODUCT L S 8 4 F XPRO)002
XP.~~ OO fl3

PtTCM :~~7*FY— ~~A 9FZ ZPP00004
S 

Y A W ~~u~ X •~~Y — P Y O F X

EN() XPR00007

. ..•

S U’4ROUTXNF ~FI X (Y IN.YAEPO )
C0MMO~ / S 7Q I Ari / A O u M c 1 ,~4),XELc14 ).-3 DUMC3S),~~FN(7 ).CDUM( 63 ).xwG(21)vF :’0~~)~
DIME NSI ON ...~~AO(5).Y IN(~~1,3),YA ERO( 31,J)

S O IM EN5I O N 5(3)
DATA #EA C/

1 4MWtNu;.jMl~LE,5jp1FIN , NOPMAL .9HREVE )~SED/ Y F I V S ) 0 r 5 5

S OATA DTu~u-..PI,OT~~QSQ /S7 .29S7$.3.1415V.i2li2.t~Ob/ Y FI , O0~~T
DO 20 1 :1.113 YF IxO O ’u~l
00=1 . YFI.D r-
IF (I.LE.2 .r~~.I.EO. 6I DO=L ./DTRR YF~~xO O~~O
IF (X .~~~.13.OR •I.E U .1 7 ) OO DIWP 

S Y F I x 0 C ~~1
IF(t .EO.1’. OO OT RPSO S Y F I X O O 1 2
DO 10 .J .1,3 Y FIxO l D 1~
YA FRO(I,J)= YIN(I,J).OD YF I~~~fl1.

10 CONTIN UE YF IXOO ~~’
20 CONTIN UE S Y F 1 X O 0 ~~~

S (1) *.. (
~ ( 1 )  ~~ 1 1 ‘

S 2):XEL (1) YF Ix ~01
YFI~~OO1- .

00 40 I~~~.1 Y FI X O O ? 3
IF VAE RO (17 .1).FO.O . 60 10 40 Y F I~~ fl 2 1
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
CLAE:2. PI0YAERO(16,T) /(2 .*SQQT ((2.*PI YAERO (1b,I)/YAERO (17 ,l))~~~ 2V F 1~~~)?3

1 ‘(I. lLH* d).’.)) VFI *0).z s
XKW8 :. 7.(l..Y4l~RO(5,I))**1.S34+.473 YFj~~Q02,
YAEPOC22.7 ):XKW 8°CLAE*YAERO (4 ,I)/S (I) YFI~~O O~~ ,

- I1:—2 ‘rF1X0027
12 :—I Y F I~~O0 ,’~j

S DO 30 Iw ?4.26.2 YFi~~03 2 9
11=11 .4 S 12=12.4 YFI XO O 3 O
YAEPO (!w.!~~~ (YAERO (I?,I)/COS (Y4E8O(I1.I)) VAERO(22,I)

1 •S1NI2. .YAERO )I1.I)),2 .)/(SIN(YAERO (I1,I )))~~~2 YFI XO0 3~
30 CONTINISIE Y V I X 0 0 3 3

ALMLE AT AN TAN(YA E~~O (1,I ))t 1 ./YAERO(18.I ) (1. YA ERO (H,1 )) ~F Ix 0~~l..

1 / (1.•Y4EPO (8.I)~~ YF1%O035
XL YA ERO (R.I) YFI X O O l S

Y F 1X0 037
S C2 2. 943° w( •*.3—7.2Os *XL0*2.S.1~~V $L— .113 V FI4003 8

S 

- 
XJ= .3•U..CI •Y A EUO( 1N ,II*CO S ALMLE •U1.•C1)•(1..C2 ) VF IX O O 3 R

1 — ((1 ..C2) YA EQO I13,I)* TA N (ALML€ )/7.)**3) Y F IX O O A O
YAEP0 (/3,T )= .~~~•XJ Y F I x O G A l

- IF (XJ .GT.n . YAERO(23,1):SQPT (2.65.XJI V F l x O ~~.2
40 CONT INU E Y F 1 X 0 0 4 3

RETUWN YF1~~0O44
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S 5 .-. (\U’1 4~~~~~~~~~~~~~~~~~~~~ i ( J C’) 4 D I - a) G O -~~(’J F) 4 a- Q- 4 flJ r ’) 4 U) ’ 0 P S a) O ’
-4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~m f’)r’)m I’) C’) I’) f’)

C’) C’) .0 PSS 
a a’ • a ‘ in

S a) Q Q a) 1* (1) 4
— • • a) t’) • P.. a a I— a) a
U) r— a P-- (

~.j a) a) • a- • • • • • S •
— P.- ~~~ • — • f • — C’) —4 a a S 0

U)
-.0
U.:
a)

a- a ‘0
-.0 — 0

-0 • C’) 9 EN I’) 4- a- a •z a) 4 ‘0 — — • a • • U) • a a
0 • S ~) 4- • • i’ ~ a 4 C’) • • S ~~ 0 • 4-
i—i a — • (N S 5 (N • EN (‘I a .-. 0 1’) • If) C’)
U) ‘0

w
-4
a

Z -~~ f-- C’) (U C’) a) — a- .4- .4- 0

~~ PS. >- • if) • ij~ ru ~ — in ø~ C’) 0’. • (U • 0
~~ I— -.0 • —4 5— -.0 4 C’) 0 0 ‘0 0 ‘0 0 — • If) a .

0 ‘.-‘ ii) ‘0 -.0 . a • CU a a — a .—. 0 ~~ U) — • • a
0 .._I in I (U — • I • • • • • • • it) — I S a U) —

S a
(‘I

ui - - a
0’ O . J Z~ a

U w in ~~ ‘0 —’  a- N r— r- -t r—~ o a nu a .0

~ . . OJ -4- cc • C’) (N a a- • a N • a C’) 4- -t — a a-
~ m .— a a a a • 0 1— U) a- c’.i a 9 t— . • .—. a • • —

5 
‘~ 0 ~ ~ EN • • cc .0 a) • (‘.3 0 • a’ • • • • a • • • a • 0 a a

.0 .- ru a a • e (‘4 I .—. • C~ 
(N a C’) a -# 4 ~J 0 (N (‘3 C’) e ‘.0 Ui 0

a)
S Z>i- 5—

(~U4 it)
•r ’~ a’ a

.0 a) .0 0’ .0 1’) a a a — a
U t . 0 a) a.  If) .3- -C) cca’ a)U3a 4 0 0
w a’ r— in • LI.: It) PS -o a a) .—~ a a If) — . ru a • .

S i • c~~ • . a’. a~ a a) . — • a- • — • • . .—. If) . • • a a
U a ‘~ —. 0’ I .—. • • ( j  • a . .—. • a — — • CU — C a .t) 0~

(-‘3
9 4

C’) 5 9 90
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• p-.- a (N C’) 4 F— (
~J S • 4 — a

• f--- —i ‘0 • a a’ -4- 0 r IN If) 0’ -4- a) LI) • — a
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N
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0 — .  (N C’) -4- .0 .0  PS a) 0’ a .- , (N C’) 4 ip ‘.0 5- a) a- a — (U C’) 4 it) 0—  EU 1’) 4 U) - .— — —
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S
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S
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0 S S
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S
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-4

- F) F)
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‘0 • S
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• 5 0 -0 • (N 0 — 0~ 0 a a a .—.
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— S

a
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—

S .—~ 
5’j0~ ~ • ‘ N  • N  (N • -4- 4 -3. •3s C’) C’)

S - 3’ 0’ . • 0’ • S 5 * -3. • S • S F— a)

4 5 • F) ~~ - F) — (‘3 ‘0 ‘0 — -.0 ‘50 C) 0 ‘0 — • —
‘0. • • ‘0  • a U) 0 r UF) •C’) —4 9 4 9 4 ‘0

• a S ‘N — a C .-‘) ‘N ‘N a (ii “) (U (N (ii (‘3 • C’) C’) U) C’)
‘0
-4

C’) a) C’)
C’) • (4) • C ’) .0 0 C’) ‘0 —

0 a ii) .0 • 0 0’ 0 • C’) .0 • C’) .—‘ a
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I.’.
0
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o c~~~ o 0 0  e 0 0 0 0 0 0

PS 0 0 0  00  0 0 0 0 0 0 0
e 00  • c e o  0 0 0 0 0 0
• .0 0 0 0 0 0 0 0 .0 — a

—. • .0 0 • P. 0 .0 0 .0 .0 0
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