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I. SUMMARY

The logic of the subroutines used by the Solar and Lunar Orbit Perturbation
Effects computer program, SLOPE, along with their relationships to the main
program and to each other, is presented.



I. INTRODUCTION AND EXPLANATION OF THE LOGIC CHARTS

The Solar and Lunar Orbit Perturbation Effects computer program,
SLOPE, is designed so that the basic computations are performed by several
subroutines. This paper presents the logic of these subroutines and describes
their relationships to each otherand to the main program. It is intended to be
used as an aid in correlating the computations to Reference 2 and to show the
logical flow of these computations.

The Common statements, Data statements and Format statements for
each subroutine are presented along with a Table of Contents and Cross-
Reference Listing for the subroutines. The Cross-Reference Listing show
for each label in the subroutine the page and symbol number for the label
itself and for all points in the flow charts at which transfers to it are found.
These page numbers refer to the flow charts and are at the right uppermost
corner of each flow chart. They are not to be confused with the page numbers
of this paper itself. An asterisk, *, indicates that there are other transfers
to a label other than the one shown.




OI. MAIN PROGRAM, SATD

The main program does a minimum of computation. Its main function is to
control the several computational options and to control the input and output of
the program. The logic charts presented on the following pages correlate the
interaction of the subroutines and the main program. (See page 2 of Reference
1.)



COLE SaTD

DECKX SATD

1000
1010
1020
1030
1040
10350
1100
1500
2000

010

COMMON/ORB /0 (28) ,A,E, 01 ,EL,W,CW,EN,IBUG,L M
COMMON/DER/D (6) ;WD ,CWD,ELD,1SEC(2),KS5L
COMMON/RAD/P(6,6),B(6,8)
COMMON/PERT/ARG (125,2) ,ARGD (125,2) ,PAR(125,2,6),5EC(5,2)
COMMON/COEF/C(125,5)

COMMON/CONS/ CJ2,CJ4,AE,PLINM

DIMENSION SAT(12),ASL(3,3),1C(%),KSL(2),PT(5),PG(5,2),TOP(S)
DIMENSION STA(3),TERM(5)

DIMENSION Di1OUT(6,10),1C1(6,3),PARDL(6,6),FLG1(6)

DIMENSION DUMOUT(123,13),1CD(123,5) ,PARDUM(123,6),FLGDUM(123),
1TRMD (123)

DIMENSION BLOCK (100)

DIMENSION MESS(4,5),AS(4)

EQUIVALENCE (DUMOUT,D10UT)

EQUIVALENCE (Dlouj,l(l),(DlOUT(l,l),PARDI),(DlOUT(l,lD),FLGl)
V

EQUIVALENCE (DUMOUT(1,1),1CD(1,1)), (FARDUM(1,1),DUMOUT(1,6)),
(FLGDUM (1) ,DUMOUT(1,13)), (ITRMD (1) ,DUMOUT(1,12))

EQUIVALENCE (ISEC(1),181), (ISEC(2),1s2)

DATA(ASL(1,1),1 = 1,3)/6HSOLAR ,6HGRAVIT,S5HATION/, (ASL(1,2),1=21,3)
/6HLUNAR ,6HGRAVIT,SHATION/ , (ASL(1,3),1=1,3)/6HSOLAR ,6HPRESSU,
2HRE 7/
,TWP/6.2831853/,VUPD/107.085/,0PR/57.29578/,RPD/.0174532925/
yFLAG/ .99999999E+30/ ,0NE/1.0/

DATA (MESS(1,1),1=1,5)/6HPE ORB,6HIT GEN,6HERATOR,6H WAS U,3HSED/,
(MESS(2,1),1=1,5)/6HGILL O,6HRBIT G,6HENERAT,6HOR WAS,6H USED 7/,

(MESS(3,1),1=1,5)/6HBRWER ,6HORBIT ,6HGENERA,6HTOR WA,6HS USED/ ,
(MESS(4,1),1=1,5)/6HHST OR,6HBIT GE,6HNERATO,6HR WAS ,6HUSED

DATA ACUT/3HCUT/, ABLNK/3H 7/

DATA (AS(I1),121,4) /6H ,6HSOLAR , 6H y6HLUNAR /
EQUIVALENCE (KS,KSL (1)), (KL,KSL (2)}

FORMAT (12A6)

FORMAT (4E12.8)

FORMAT (416,F6.0)

FORMAT (3F12.6,216,213,318)
FORMAT(F6.0,1X,fF2.0,12,F2,0,1X,2F2.0,1X,F2:0,F3.0)
FORMAT (6E12.8)

FORMAT(F10.5,1X711)

FORMAT(3E14.8)

FORMAT (1M1//30X27HER82% START OF CASE ##%%%)
FORMAT (1HO//5X12A8/)




COLE saATD

(CONT)

MISCELLANEOUS STATEMENTS

DECR $ATD

$011

2010

2020

2030

2040

2050

2080

2090

2100

2110
2120
2200
2210
2300

2310

2320

2400

2420

2410
2500
2510

2600

3000
3100
3200

3300

FORMAYT (1H1,5Xx,12A8)

FORMAT (1NOSX13IMEPOCH DATE ISF11.8,10% CENTURIES,20x,12,1H/7,12,1H/,
12,F12.6 7/ 6X,21MSATELLITE HAS AREA OF E14.8,20H SQ., CM. AND MASS
OF E11.4,6H GRAMS )

FORMAT (1H010X3AS)

FORMAT (1HD10X3HDAY F7.2,10H OF EPOCH ///
TXITHPERTURBING FORCES)

FORMAT (1HD10X29HSOLAR RADIATION PRESSURE, F =E£15.8,14H CM./SEC./SE
)

FORMAT(///20X68HORBITAL ELEMENTS (EXCLUDING LUNAR-SOLAR PERTURBATI
ONS AT THIS POINT)
/712X 1HAL9XIHELIOXIHILIOXINHLY

4E20.8//9XSHOMEGALIEXOHCAP OMEGALISXIHNIOXIHT/4E20.8//)
FORMAT (1HO, 6X28HARGUMENTS OF TERMS HAVE FORM//

10X81H (N1 XLAMBDA PRIME + N2XOMEGA PRIME + N3%CAP OMEGA PRIME + N4
®OMEGA + N5XCAP OMEGA)//)
FORMAT (1HD12X26HINCLUDING SECULAR TERMS - 2A6 )

FORMAT (26X7HDELTA E9X7HDELTA I9XTHDELTA LTX11HDELTA OMEGA
3X15HDELTA CAP OMEGA/)

FORMAT (2x14,2x513,6E16.8,14,1XA3)
FORMAT(11X313,6E16.8,1x%,A3)
FORMAT (1HD14X5HTOTAL ,5E€16.8,3X,3A6 )
FORMAT (1HO12X7HSECYLAR,5E16.8,3X,3A6 )
FORMAT (1HO8X11HGRAND TOTAL,5E16.8)
FORMAT (9X14HN1 N2 N3 N4 N5, 6X

THDELTA E9XTHDELTA 19X7HDELTA L7X11HDELTA OMEGA
3X15HDELTA CAP OMEGA,3X, 6HPERIOD,6X4HTERM)
FORMAT (12XB8MN4 NS N1, 6X

THDELTA E9XTHDELTA I9XTHDELTA L7X11HDELTA OMEGA
3X15HDELTA CAP OMEGA, 3X, 6HPERIOD )

FORMAT (1HO2BX1HE ,15X1HI , 1 SXIHL , 1 3IXSHOMEGA ,9X9HCAP OMEGA//
20x5E€16.8)

FORMAT (1HD,12X,1HA,15X SHE,15X1HI , 15X1HL ,13XSHOMEGA ,9X9HCAP OMEGA/
/ 4X6E16.8)

FORMAT (1HO,3Xx,16HPERTAPE ELEMENTS 5E16.8 )
FORMAT (1HO10X21HAMPLITUDES BY TERM - 3A6//)
FORMAT (1HO10X36HAMPLITUDES BY TERM - SOLAR RADIATION//)
FORMAT(1HOL1OX16HCONSTANTS - J2 =E15.8,6H, J4 =E15.8,
144, PER. LIMIT =£15.8/20X,16MSOLAR PRESSURE =E15.8 ,13H DYNES/S
Q.CM.)
FORMAT (1H120X32HDEBUG OUTPUT/)
FORMAT(1HO,10X,20HSEMI-MAJOR AXIS, A =F12.8)
FORMAT (1HO,10X,1 THECCENTRICITY, E =F12.8)

FORMAT (1H0,10X,48HREDUNDANCY OR END OF FILE ON BINARY ELEMENT TAPE
)
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0ELX saTD
3400
3500
3100
3300

3o

3s20

3930

FORMAT(IND,10X,28MBINARY ELEMENT TAPE INPUT - LYY T
FORMAT(1H0,10%X,47HDELTA T OPTION MUST BE USED WITH PERTAPE OPTION)
FORMAT(1HO,12X30Ha® WARNING - A OUT OF RANGE *%//)
FORMAT{1M0,12X,18Ms%% ERROR STOP #xx#)

FORMAT ( T6H1 NO PERTURBATION OPTIONS SELECTED ON TIME AND PERTUR
BATION OPTION CARD NO. 14 , 18H - CARD IGNORED )

FORMAT (4BH1 TIME ON TIME AND PERTURBATION OPTION CARD NO. 14 ’

4TH 15 BEFORE TIME ON PREVIOUS CARD - CARD IGNORED )
FORMAT ( T78H1 NO PERTURBATION OPTIONS SELECTED ON PERTURBATION OP
TION CARD - CASE IGNORED )
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CECK SATC

TABLE OF CONTENTS AND CROSS-REFERENCE LISTING

PAGE BOX LABEL
CECKX SATC

1.06 10
1.24 3014
1.29 302
1.32
1.33 15
1.36 11
1.37 13
2.01 14
2.04 16
2.06 17
2.10
2.11 5615
2.15 18
2.25 900
2.29 810
2.33 27
3.01 28
3.09 330
3.09 20
3.10
3.15 21
3.16 22
3.18 23
3.19 24
3.21 25
4.01 350
4.04 360
4.11
4.14
4.17
4.25
4.27
4.30
4.33
4.%4 40

REFERENCES

3.14 9.02 9.05

1.32 1.32 1.32 1.32 1.32
1.32 1.32 1.32

1.37 2.02 \

3.02

4.02
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TABLE OF CONTENTS AND CPOSS-REFERENCE LISTING

PACE BOX LABEL
OECx SaY(

3.0 48
5.02 43
3.03 S0
5.08
$.09 70
5.12 80
S.14
$.18
5.17
5.18 90
5.31
5.32
5.33 1110
6.01 110
6.05
6.09 111
6.10 115
6.14
6.16 120
6.20 125
6.23 130
6.27 148
6.28 149
6.29 1495
6.34 150
7.01
7.02 155
7.14
7.18%
7.16 160
7.20 170
7.24
r.28 178
7.29 178
7.33

REFERENCES

6.17
6.21

6.14

6.30
6.27

7.05

DECKR sate

(CONT)
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FAGE BOX

DECKX SATD

TABLE OF CONTENTS ANC CROSS-REFERENCE LISTING

LABEL

164
166
190

192

178

180

198
209
920
930

999

REFERENCES

3.20

8.27
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VUPC - CONVERSION FACT
FROM DAYS TO CANONICAL
UNIT OF TIME

OR

L = 2
M =3
1TP = 6

?

/ REAC BCD

// UNIT L
t FORMAT 1500

170 LIST 1§
cJ2, CJa, AE, FLIM,
SOLP

CUT = TWP/FLIM/YUFC

AFLAG = ABLNX

I EFOCH INFUT

2.33 —o——
10

/ e

EAC BCC
// UNIT o

// FORMAT 1000

170 18T IS
SAT

16

170 LIST 1§
10PR, 10PW, 1070,
KT, SATID

/\ 17
10PW .NE. u\
.ANC. 1BTO .EQ.
9

930

\\\\\fRUE
106PR .EG. O —

FALSE

S

PAUSE 11111

20
HALT
21
REWIND
UNTT 11

10

DECK SATD

301
READ BCC
UNIT L

FORMAT 1040

24

25

170 L1sT 1§
SATID, YEAR, MONTH

DAYS, HOUR, FMINS,

SECS, FSECS

26

MONTH = MONTH - 1
DAYS = DAYS - 1.

SECS = SECS +
FSECS/1000.

READ BCD
UNIT L
FORMAT 1050

27

28

1/0 LIST s

A, E, O, EEL, Ew,
ECwW

PAGE 1

1.23
33
A = BLOCK(2)
E = BLOCK(3)

Ol = BLOCK(1IT)
EEL = BLOCK(14)

Ew = BLOCK (18}
ECW = BLOCK(10)
YEAR = BLOCK (91}

MONTH = BtO(K(OZ) -
DAYS = BLOCK(93) -
1.

HOUR = BLOCK (94)
FMINS = BLOCK (95)
SECS =
BLOCK (96) /1000,
INC = BLOCK (100)

3a

WRITE BCC :
// UNIT M

t FORMAT 3400

35

170 LISY IS
(MESS(IND,I),1=21,5)




oLt satd CECR 8ATD os/e3/er

1 I
< N '
[ 3
| s l
22
/—“‘—7 | I /
wR1TE BCD 2 RDBIN 302 29
// UNLT w // .
FORMAT 2000 . (BLOCK, 1N) CAZ = YEAR * 363, +
// / ) AINT(LYEAR-1.)/4.)
A __T 1 + .5
N |
23
// 30

WRITE BCC COMPUTEL 6O 10 \\\\\
// UNIT M // FOR IN
FORMAT 5019 15 AT 1.33
/ 920 AT 9.06 TRU
L MONTH (LE. O

19
1/0 LIST 1§ - H
SAT | \ 06 FALSE
N— 17
11
BRANCH ACCORCING TO THE 3
/ VALUE OF VARIABLE IN
WRITE BCC BEGIN DO LOOP
// UNIT M 16 1 = 1, MONTH
FORMAT 2600 !
f SET 1 =1
2.04
12 32
1/0 LIST 15 COMPUTED 6O TO
cs2, Ci4, PLIM, FOR I
SOLP 11 AT 1.36

14 AT 2.01
11 AT 1.36
13 AT 1.37
13 11 AT 1.36
13 AT 1.37

/ 11 AT 1.36

REAC BCD 11 AT 1.36
UNIT L 13 AT 1.37
FORMAT 1010 11 AT 1.36

13 AT 1.37

N

11 AT 1.36
14
1/0 L1sT IS
AREA, EM
N—
15
BRANCH ACCORDING TO THE
READ BCO VALUE OF VARIABLE 1
UNIT L

FORMAT 1020

RN

11

~

PaceE 1
{CONT)
! 7
11 /
1.32 —% -
3¢
l DAZ = CAZ ¢ 3. J

2.04

16

37
| DAZ = CAZ + 30. |
2.04
N—

6



N
/

AMOD (YEAR,4.)
SLE. O.

TRUE

HieH

ENC OF 0O LOOP
VARIABLE I

1.
17

30

7

EFM = HOUR/24. ¢
FMINS/1440. «
SECS/864950.

CAZ = CAZ o CAYS

TEFNM

12 3 DAZ/36528.

3

6323 1S NUMBER OF
CAYS IN A JULIAN
CENRTURY

CECY SATC

C1AGNOSTICS

FALSE

16
F = (AREA/EM) x*
SOLP *
(.10197162€-2)
17

.10197162E-2 1§
CONVERSION FACTOR
FROM CYNES TO GRAMS

EN = Ax%(-1.35)

£EE = €

g0l = 01
EL = EEL
W = EW

Cw = ECW
por = 0.

NYEAR = YEAR
NMON = MONTH + 1

NDAY = DAYS ¢ 1.

900
//HRXTE BCD
// UNIT M

i FORMAT 3100

25

26

1/0 LIsT Is
A

WRITE BCD
UNIT M
FORMAT 3700

12

FAGE 2

T

1/0 LIST 1S
CELTI, CELTO, TENC
, KSL(1), KSL(2),
1S€EC, %R, 10, 1BLG

/l\ .
SL(1) + xsuz\
+ KR + I1SEC({1)}

+ 1SEC(2)

(+)

WRITE BCD
UNIT M
FORMAT 3930




COLE sarvp

9
BECIN DO LOOP
S01%5 1 =1, 8
!
SET 1 = 3
10

l, STA(1) = 0.0

8015

I TERM(1) = 0.0

ADD 1 TO I,
COMPARE TO 5

HIGH

ENC OF LO LOOP
VARIABLE I

DECK 8ATD

19
WRITE BCD
UNIT M
FORMAT 2010
20

170 LIST 1§
TZ, NMON, NDAY,
NYEAR, TEFM, AREA,}|
EmM

21
WRITE BCD
UNIT .M
FORMAT 2420
22

170 L1IST Is
A, E, O, EL, W, CW

24
READ BCO
UNIT L
FORMAT 1930

/._JJ

13

910

Pact t

(CONT)

WRITE BCD
UNIT M
FORMAT 3200

30

1/0 L1ST 18
E

9.08

999



COLE SATD DECK SATC FAGE

[ =] and

2.32 8.34
1
10
DELTP = DELT! /////\\\\\
KT =
(TENC-CELTO) /DELT! TRU
+ 1. IDTO .NE. O
DELTY =
CELTI/36525.
T = TZ + 4
DELTO/36525. - 01 FALSE
DELTI —
350
! 11
2
\\\\\ ETL = ET 1
\ 12
REAC BCD
UNIT L
FORMAT 1105
13
| 1/0 LIST 15
T =T - 3. % CELTI ET, KSL(1), KSL(2),
1SEC, KR, 10, 1BUG
KT = XT + 3
PA = &
FE = E
FOl = 01
FL = EEL
FW = EwW
l } PCW = ECW
} FXT = XT
| PER = TWP/EN *
i 13.4472
i

14




£OLE 3ATD

CONVERSION FACTOR
FROM CANONICAL UNIT

13.4472 1

OF TImME 16
WINUTES

T

CAYS = TAYS o 1,
FMON = MONTH + 1

CELYO = CELTC - 3.

COl = O! % DPR
CCw = ECw * CPR
CwWw = EwW * CFR

CEL = EEL * DPR

¢ DELTP

/

S

REWINC //

i UNIT ITFP /)

7

WRITE BINARY ;
1TpP

/O

DELTP, FMON, DAYS,
YEAR, SATIC, A, E,
DOI, DCW. CW, CEL,
| TEFM, PER, FXT, ONE

170 LIST Is

BEGIN CO LOOF
200 <X = 1, KT
!

SET KX = 1

/HRH‘E BCO
// UNIT M
FORMAT 39290

A

\
17
170 LIST s
LS.
(o
N
200

15

pECx sarg

23 ///k\\ 18
7 T

e h
5L s vsLeN ')

a ¥F o+ 15ECT1)

.

Al

i

24 __l
//uaxr: BCo

"

N

+ ISEC"2) ///

// UNIT ™ //
// FORMAT 3917

20

170 LiIsT 18
KX

(on

N
200

pact ]
(CONT)
2%

21
i

T2 + ET/36€52%.

= ET % VUFD -
Lorv

4.04

369
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! 3%0 ;

T = T ¢ DELT!

ET = (T-T2) &
3325,

CELT = DELTI #* VvUPD
¢ 36525,

FALS \
KK .EQ. 1

TRUE

3

DELT = DELTO =% VUF?J

360 4

WRITE BCD
UNIT M
FORMAT 5011

1/0 L1ST 15
SAT

WRI1TE BCD
UNIT M
FORMAT 2030

170 LIST 18
g1

BECK SATD PAGE 4
/rﬂr_/ /___d/
26
14
/////\\\\\ WR1TE BCD
UNIT M
FORMAT 3000
1SEC(2) +
1SEC(1) .NE. Q
27
1 SUN
2
. o
0
1
15
WR1TE BCD 28
UNIT M
FORMAT 2090 1 MOON
3
. (N
o
1
16
1/0 LIST 1§
AS(IS1+1), 29
AS(152+3)
BEGIN DO LOOP
001 =1, 2
!
SET 1 = 1

WRITE BCD
UNIT M
FORMAT 2040

19

170 LIsT 18
F

16

5.03

/////\\\\\ 30
KSL (1) .:a.::\\\

TRU

31

sLepP

o

(8]

- X

£ 1]
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1

WRITE BCD
UNIT M
FORMAT 2020

10

170 LIST IS
(asL(I,1),1 = 1,3)

WRITE BCD
UNIT M

/ FORMAT 2020/

13

1/0 LIST IS
(ASL(1,2),1 = 1,3

OECXK $ATD

20

O O
«»
-
»

EL = AMOD (EL, TWP)
W= W ¢+ DELT % WO

CW = Cw + DELT *
CwC

22

WRITE BCD
UNIT M
FORMAT 2050

23

170 LIsT 1§
A, E, O, EL, W,
cw' EN' T

24

CALL PERTURBATION
SUBROUTINES

\\\\\ 25
\\\\{A
1BUG .NE. O

17

Pacl &
{CONT)

BEGIN CO LOOF

405 3 = 1, 127
!
SET J =
33
FAR(J,1,6) =

TWF/ (ARGD (4,1} 2VUFD

ACC 1 TO J,
OMFARE TO 123

HIGH

ENC OF DO LOOF
VARIABLE J

/

50



COLE SATD

4.30

N

(0}

49 2
1 SLGP

6

. (1)

1}

1

/

LO/E
ACC 1 TO I,
COMPARE TO 2

HIGH

ENC OF DO LOOP
VARIABLE I

CECx

WRITE BCD
UNIT M
FORMAT 2100

14
BEGIN DO LOOF
150 J = 1, 2

I
SET J B 1
6.34
15

N

KSL () .EQ.::\\\

148
16
BEGIN DO LOOP
90 I = 1, 123
I
SET 1 = 1
17
BEGIN DO LOOP
90 K = 2, 8
!
l SET K = 2 N

18

SATC

FAGE K

24
WRITE BCD
UNIT M
FORMAT 501t

25

1/0 LIST IS
SAT

26

//NRITE BCC //
UNIT M //
FORMAT 250

/

27

170 L1ST 18
(ASL(K,J),X=1,3)

28
WRITE BCD ;7
UNIT M
// FORMAT 2080
29
WRITE 8¢CD
UNIT N

/  FORMAT 310,




COLE "sATD

¢
1 SRP
4
. )
o
1
?
BEGIN CO LOOP
00=1, 6
I
SET 4 = 1
>
7
8
P, 6) =
TWP/ (B (J,4) 2VUPC)
70 ////,\\\\ 9
ACC 1 TO 4,
COMPARE T0O 6
HIGH
10
ENC OF CO LOOP
VARIABLE J
11

OFTIONAL
OUTPUT-AMPLITUCLES
8Y TERM, FOR 10 NOT
EQUAL TO ZERO

-] 4]

Y

90 18

PAR(1,J,K) =
PAR(1,J,X) * DPR

SN

ADD 1 TO X,

LO/E

A COMPARE 10 S

N

HIGH

ENC OF GO LOOP
VARIABLE X

N

ADC 1 TO T,
OMPARE TO 123

HIGH

ENC OF DO LOOF
VARIABLE I

19

SATC

paceE S
{CONT)
S0
BEGIN DO LOOP
110 1 = ¢, 123
)
SET 1 = 1
6.03
31
BEGIN DO LOOP
1110 11 = 1, 8
!
SET Il = 1
>
32

IICD(I,II) = C(I,ID)

1110

33

PAR(I,J,1D)

l FARCUM(1,11) =

N

ADC 1 TO 11,
COMFARE TO 5

HIGH

34

ENC OF 0O LOOF

VARIABLE 11

36

FARCUM(1,6) =
PAR(1,J,6)

TTRMD(I) = 1

FLGDUM(I) = aBLNK




COLE SATT

and

\
/

ABS (ARGC (1,))

LT, cuw\\\\\
pd

TRUE

2

FLGCUM(I) = acCuT ]

o

AN

ACC 1 TO I,
OMPARE TO 123

LO/E

HIGH

-

ENB OF CO LOOF
VARIABLE !

8cDso

(CumovT,123,
13,-11,1,123)

“os AN

WRI1TE B¢CO
UNIT ™
FORMAT 2119

CECK SATD

.

N

ABS (ARGD (1,4))
AT CUT

15
BEGIN DO LOOP
120 X = 1, 2
I
SET K = 1
<
Y
120 16
PG(K,J) = FG(K,J) +
FAR(1,J,K) %
COS (ARG (1,4))

/////\\\\\ 17
\\\\gpxse
ADD 1 TO K

]

COMPARE 7O 2

HIGH
18
v END OF DO LOOP
VARIABLE K
19

BEGIN DO LOOP
125 Kk = 3, §

!
SET K = 3

20

FAGE [

26

170 LIST 15
(FG(X,J) ,X=1,5%) ,
(ASL(13,3),1451,3)

5.15 —

148 /////\\\\\ 27
\\\\J
1SEC())

BEGIN DO LOOP
1495 K = 1, 5

I
SET K = 1

<
“«

1495 29

SEC(K,J) = SEC(K,))
* DELT % OPR

/////\\\\\ 30
\\\*P/ee
A0D t TO X

, —ay—
COMPARE TO 8

MIGH

END OF DO LOOP
VARIABLE K




oLt savD

| r
1/0 LISY 18
(L, (oumouT(1,11),11
1,13 ,1=1,120)

ISRAV!TAT!ON TOTALSA]

s.23
111 A 9
RECIN DO LaoP
118 X = 1, §

!

SET K = 1
115 10

ACD 1 TO K,
COMPARE TO 5

HIGH

12

ENC OF CO LOOF
VARIABLE X

BEGIN CO LOOF
130 1 = 1, t23
!

T

SE =1

DEC $ATC
I j‘.
128 | 20
PGIK,J) = PGIX,J) »
PAR(1,),%)
SIN(ARG (1,0}
\\\\\ 21
O/EQ

ADD t TO K, —
COMPARE TO 5

HIGH

ENC OF CO LOOP
VARTABLE X

130

LO/E

////\\\\\ 23
ADE 1 TO 1 \\\\\

)

OMFARE 7O 123

HIGH

ENC OfF DO LOOF
VARIABLE I

25

WRITE BCD

UNIT M
FORMAT 226G90

21

(4% 4 (]
“CONT)
| e
’
WRITE 8¢CD
UNTT M

FORMAT 2210

1/0 L1ST IS
(SEC(K,J) ,K=1,8),
(ASL(15,4),1021,3)

LO/E
ADD 1 TO 4,
COMPARE TO 2
5
15 H1GH
\

ENC OF DO LOOF
VARTABLE )

37

EEGIN CO LOOF
55 1 =1, 6

!
SET 1 = 1

1




COLE sarTl

Y

BEGIN CO LOOP
188 x = 2, 8

!
SET x = 2

~

7
153

P(1,%x} = P(I,X)

CPR

3

/N

ACS 1 TO X,
COMPARE T0 §

MIGH

(]

»

ENC OF CO LOOP
VARIABLE %

LO/EQ

N

ACC 1 10T,
COMFARE T0 6

AN

HIGH

(v

ENC OF CO LGOP
VARIABLE ©

DECK SATD

/7]

v

14

BEGIN DO LOOP
160 J =1, 3

)
SET J = 1

<

13

1c141,9) = 8(1,3)

PARC1(1,3) = P(1,4)

160 16

PARC1(1,)+3) =
F(l,J¢d)

//////\\\\\\ 17
ACC 1 TO J\

COMFARE 10 3

HIGH

ENC OF CO LOOF
VARIABLE )

l FLG1 (1) = ABLNX

170 ’////\\g\\ 20
FALS \\\\\
ABSI(B(1,4))

LLT. Yt

22

Pace 4

/-

7.07
171 28

BEGIN DO LOOP
178 K 2 1, 8

I
SET K = 1

ACC { TO X,
COMPARE 10 5

HIGH

ENC OF DO LOOP
VARIABLE X

BEGIN 0O LOOP
1901 =1, ¢

!
SET 1 = 1

8.03

LT, Cuyt

190



CoLR. sare DECK $ATD racEt
(\? {CONT)
(4 s
. ' -
N BEGIN TO LOGCP
] 164 x = 1, 2
SE’ vy -
21 D
I FLGY (1) = ACUT J AT _
164 35
FT /v, = PT(v) +
Pl X} %
/\ 22 COs(B(1,6))
8
LO/E

WRITE BCC

ADD 1 TO x,\ se
wMPARE 10 7 /\
UNIT M
FORMAT 5011/' \/ . o

™.

ACC 1 TO X,
HIGH COMFARE TO 2
9
1/0 LIST 18§
SAT 23 HIGH
ENC OF DD LOOF
VARIABLE 1
10
// 37
WRITE BCD 24 END OF DO LOOF
UNIT M VARIABLE K
FORMAT 2510 2 BCDSO
4
. (010UT,6,10, -
1] 9,1,6) 38
1
11 BEGIN CO LOOF
166 X = 3, 5
!
WRITE BCD 25 SET X = 3
UNIT M
FORMAT 2080
WRITE BCD 8.01
UNIT M 166 39
FORMAT 2120
FT(K) = FTI(K) +
12 FII,X) =%
// SIN(B(I,6))
WRITE BCC 26
UNIT M
FORMAT 23290 1/0 LIST 18
({(D1OUT(1,J4),4=1,10
,121,6) /____/
13
27
BEGIN DO LOOF
179 1 = 1, € RADIATION TOTALS
!
SET I = 1
|/
/
Vo

23



COLE $SATD

1
LO/E \\\\\
ACD 1 TO X

COMPARE 710 3

HIGH

~n

END OF DO LOOP
VARIABLE X

190

w

LO/E
ADD 1 TO I,
COMPARE TO 6

HIGH

END OF DO LOOFP
VARIABLE I

CECx SATD

/]

\r 14

WRITE BCD
UNIT M
FORMAT 2200

1/70 LIsT I8
(PT(K) ,K213,9) ,
(ASL(1J4,3),1421,3)

Y

180 /////\\\\\ 13
FALS \\\\\
KSL(J) .NE. O

TRUE

TOP(K) = TOP(K} +
PG(K,J)

/////\\\\\ 15
LO/E \\\\\
ADD 1 TO J

y

COMPARE T0O 2

HIGH

END OF DO LOOP
VARIABLE J

Y

\\\\\ 17
KR .NE. 0\\\\\
v

TRUE

24

PAGE [}
23
WRITE 8¢<O
UNIT M
FORMAT 2400
26

1/0 LIST 1§
EO, 010, EEL, EW,
ECW

"

28

TFE = ET % 86400.
QE = PE ® TOP(1)

QOl =
AMOD (PO1+TOP (2) *RPD
TWP, TWP)

QL =
AMOD (PL+TOP (3) #RPD+
TWP, TWP)

W =
AMOD (PW+TOP (4) #RPD+
TWP, TWP)

Aw =
ANOQD (PCW+TOP (35) 2RPD
TWP, TWP)

29

/

WRITE BINARY
UNIT Ltp

l




CoLt satd

DECK SATD

{ )
TOP{K) = TOP(K) ¢
| PT(K) ]

7
| GRAND TYOTAL ]
$.3¢
192 8
BECIN DO LOOP
193 x =1, 8
I
SET n = 1
9
TOP (K) = ©O.
STA(K) = TERM(K)
10

BEGIN DO LOOP
180 ) =1, 2
!

SET ) = 1

178 12

TERM(K) = TERM(K) +
SEC(K,J) * RPD

TOP(K) = TOP(K) +
SEC (K,J)

195 /////\\\\\ 19
ADD 1 1O x;\\\\

COMPARE 10 §

HIGH

20
END OF DO LOOP

VARIABLE K

21
WRITE BCD

UNIT M

FORMAT 2300

22

170 LIST I8
(TOP(K) ,K = 1,5)

I DOT = ET * VUPD

198 24

€0 = E ® TOP(1)

010 = Ol o TOP(2) *
RPD

EEL = EL + TOP(3) x
RPD + STA(Y)

Ew = E ¢+ TOP(4) x
RPD ¢+ STA(4)

ECW = CW ¢ TOP(5) =
RPD + STAL(S)

25

Pact ]
(CONT}

30
1/6 LIST 1§
TFE, PA, QE, @O1,
aL, oW, acCw
31
WRITE BCC
UNIT M
FORMAT 2410
32
1/0 L1ST 1§
QE, QoOl, aL, Qw,
acw
33
PE = PE o
(SEC (1,1)+SEC(1,2))
* DELT

POl = POl +
(SEC(2,1)+SEC(2,2))
* DELT

PL = PL ¢+
(SEC(3,1)+SEC(3,2))
* DELT

PW = PW ¢
(SEC(4,1) +SEC (4,2))
* DELT

PCW = PCW ¢
(SEC(5,1)+SEC(5,2))
* DELT

\ 34
LO/E \
ADD 1 TO KK,

COMPARE TO KT




COLE saTD

END OF DO LOOP
VARIABLE KK

WRITE BINARY

UNIT ITP
4
170 LIST 1s
FLAG, (CuM,I=1,6)
5

/
// WRITE
/

ENC FILE 710
UNIT ITF

26

DECK SATD PAGE ]

{ 930

1.17.

WRITE 8CD
UNIT M
FORMAT 3500

v

999

/

WRITE BCC
UNIT M
FORMAT 3300

-END OF RUN- RETURN
CONTROL TO MONITOR

\O

9

10
(o

N—

A FORMATS




CoLE YD pecx $atg PAGE *
(CONT)

(=

! 920

1.23

WRITE BCD
UNIT M
FORMAT 3300

27



IV. SUBROUTINE SIX
This subroutine computes the set of six derivatives:

dl d da do e el
de ° di ’° de °* di de ' di

from pages 8, 9 and 43 of Reference 2. (See page 22 of Reference 1.)

28




DECK S$IXD

3100

3200

COMMON/ORB/Q@(28) ,A,E,01 ,EL,W,CW,EN,IBUG,L M
COMMON/DER/D (6) ,WD,CWD,ELD
COMMON/CONS/ CJ2,CJ4,AE,PLINM

FORMAT (1HD10OX9HOMEGA DOT,E16.8,5X13HCAP OMEGA DOT,E16.8,5X5HL DOT,
E16.8 ,3x,12H(OBLATENESS) )

FORMAT (1HO3X11HD (L DOT)/DE,5X11HD(L DOT)/DI,3Xx15H4D (OMEGA 0OT) /DE,

1X15HD (OMEGA DOT) /D1,2X19HD(CAP OMEGA DOT) /DE,2X19HD (CAP OMEGA DOT
)s/D1/4E16.8,2E£20.8)

29



COLE SATD

SUBROUTINE Six

S8CALCULATE Slx
DERIVATIVES®R»

! Six ;

4.20

‘ SUBROUTINE SIX ]

2
$O1 = SIN(OD)
€Ol = COS(OI)
colz = colsx2
Cola = COl2#a2
E2 = E % E
z:=1.- €2
RZ = SQRT(2)
72 = 2 % 2
73 = 22 % 2
DEN = 32. » 22
AJ2 = CJ2 =
(AE/A) %2
AJS = AJ2%%2
AJs = Cl)4 x
(AE/A) x%8
3
I L Dot ]

T1 = - AJ2 %
(1.-3.%C012)

12 = AJS *
(10,-25.9E2+16.5%RZ~
6.2(10.-15.8E2+16.%

RZ)#CO12
+(330.-25.%E2+144.%

RZ)#CO14)/CEN

T

DECK S1xD

15

T2 = AJS % COI =*
(4.-9.%E2+412.%R2-(
40.-5.%E2+36.%RZ) %

col2) /DEN
.16
T3 = - 5. % AJ4 %
(2.+3.%E2) * COl =*

(3.-7.%C012) /DEN

17
CWD =:3. % EN *
(T1+72+473) /22
18
DL DOT)/DE
19
T4z - A2 %
(3.-9.%C012)
20

(20.-125.%E2496.%R2Z
6.%(40.-75.%E2+96.%

+(860,-125.%E2+864.%

e =

RZ)%COl12

RZ) %CO14) % AJS/DEN
21
T3 = - 15, % AJ4 x

(3.-30.%CO12+35.%

(2.¢5.%E2) x%

€ol4) /DEN

22

L1

]
(T1472473)/(R2%x22)

) = .75 % EN 2 E

DiL DOT) /DI

1
!

31

PacE 10

32

C(3) = 3., %« gEN % E
* (T14T2473)/23

33

I O (OMEGA DOT) /D1 ]

34

TL = - 2.5 % AJ2 ]
J

35

T2 = AJS %
(3.%(6.-21.%E2+32.%
RZ)-5.%(86.-9.%E2+
72.32RZ)%CO12) /DEN

36

T3 2 - 5. % AJA %

(9.%(8.+7.%E2)-7.%(

28.+427.%E2)%xC0O12)
/DEN

37

D(a) = 3. % EN %
SOl % COI =
(T1+472+473) 722

38

|D(CAP OMEGA DOT)/DE]

| TL = - aj2 |

40

T2 = AJS »
(7.-27.%E2+42.2R2-(
155.-15.2E2+126.%R2

*C012) /CEN




COLT 3AYD

(/’;\)sullouvl»t

]

3

(3.-30.%CO012+35.%

T - 185, % A4 %

E2 »

COl4) /DEN

ELC = EN + .7%5 =% EN
® (T14T2+T3)/(Z2R2)

8
I OMEGA DOT
9
TL = - AJ2 %
(1.-5.%CO12)
10

T2 = AJS %

(-10.-25.%E2+24.%RZ
6.%(6.-21.%E2+32.%

RZ)*%CO12+5.%

(86.-9.%E2+72.%R2)*

COl4) /DEN

11

T3

= - 5. % AJA %
(12.+9.%E2-18.%(8.¢
7.%2E2) %COI2+7.%(28.
27.%E2) % COl4) /DEN

[ ]
(

= .75 % EN %

Ti+T2+73)722

l <

AP OMEGA DOT

oECK $1x8
24
T = - 1.5 % AJ2 ]
23
T2 = AJS

(3.%(10.-15,%E2+16.%
R2)-(130.-25.%E2¢+
144 .%RZ) %xCO12) /DEN

26

73

(3.-7.%C012) /DEN

=T - 75, x AJA %

E2 *x

27

D

(T1+4T2+473)/(RZ%2)

(2) = 3. * EN %

501 % COl x

0

(OMEGA DOT)/DE

29

T1 = - AJ2 %

(1.-5.%C012)

30

(-65.-75.%E2+84,.%R2Z
6.%(3.-63.%E2+112.%

+5.%(335.-27.%E2+
252.%RZ) %C014)/ (2.%

T2 = AJS *

RZ)xCOl2

DEN)

31

T3

= - 2.5 % A4 x
(3.%(19.-9.%E2)-54.%
(13.+7.%E2) %C012
07.%(139.+481.%£2)2

COl14) /DEN

32

AL 190
™, (CONT)
3 1
/
| “
TY z - 85, & A4 *
(11.+49.%E2) =
(3.-7.4C012) /CEN
42
D(5) = 6. © EN * E
* COl =
(T14T2¢T3) /23
43

ID(CAP OMEGA DOT)/DI]

I T1 = .5 % AJ2 ]

45

T2 = - AJS *
(4.-9.%E2+12,.%RZ-3.
(40.-5.%E2+36.%RZ) *

Col12) /CEN

46

T3 = 15. % AJ4 %
(2.43.%E2) *
(1.-7.%CO12)/DEN

47

D(6) = 3. % EN %
SOl * (T1+4T2+73)722

48
WRITE 8CD
UNIT M
FORMAT 3!0?//
49

1/0 LIST IS
wh, CwD, ELD




COLE satD

SUBRQUTINE Six

/N

18UG .NE. n\

DECK SIxD PAGE 11

/

WRITE BCD
UNIT M
FORMAT 3200

(C(K)

1,0 LIST 18

yK=1,6)

- 4
(eon

N—

33



V. SUBROUTINE SUN

Subroutine SUN computes solar ephemeris quantities and their derivatives
with respect to time using the relationships on page 46 of Reference 2. These
quantities are referenced to the earth's equatorial plane. (See page 22 of
Reference 1.)

34




DECK SUND

COMMON/ORB/QS(T) ,D@S(7),QL(7),DQL(7),A,E,O1 ,EL,W,CW,EN
DIMENSION C(15)

OATA (C(I),1 = 1,15)/0,999997,0.01675104,-0,418E-4,-0.13E-6,
0.98560027,279.69668,36000.7689 ,0.3E-3,281,22083,

1.719175,0.4528E-3,0.,23.452294,-0.0130125,-0.164E-5/,
RPD/.0174532925/,TWP/6.2831853/,APT/.44622973E-8/,VUPD/107.085/

35



DECK SUND
SUBROUTINE SUN

12.01 SUN 4.27%
12.09 100 12.10
12.13 110 12.14

36




COLE sATD DECK SUND PAGE 12
SUBROUTINE -SUN

SOLAR QUANTITIES
PARAMETERS (n —
110 13
! SUN ; DRS(I) = APT %
— pas(I)
4.27 —edf
1
[AVSUBROUTlNE SUN 41
2 \
S ADU L TO &,
TT =7 + 71 COMPARE 10 7
T2 = 1T %7
Qs(1) = C(1)
HIGH
Q$(2) = C(2) + C(3)
* T + C(4) % T2
QAS(3) = C(%)/vUPD
15
END OF DO LOOP
3 VARIABLE
DUM =
SNGL (DMOD (
36000.76892%DBLE(T) 16
360.00))
QS (4) =
AMOL (QS5(4) , TWP)
4
QS(4) = C(6) + DUM
+ C(8) x T2 17
Q5(5) = C(9) » ExXIT
C(10) = T « C(11) %
72 N

Qs(6) = C(12)

QS(7) = C(13) »
C(14) % 7 + C(15) =%
T2

I TIME DERIVATIVES

37



CoLE 8D

SUBROUTINE UM

/’]~\) DECK SyuND

N’

T

8

pes(1) = 0.

£es(2) = C(3) + 7
R A

pes(3)y = 0.

DAS(4) = C(T) + T
® C(8)

DAS(Y) = C(10) + 7
* C(11)

pas(s) = 0.

DAS(T)Y = C(14) + 7
* C(1%)

T

T

T

T

CHANGE TO RADIANS

BEGIN DO LOOP
1001 = 3, 7

!
SET I = 3

E

L
r g

100

9

QS(I1) = RPD * Qs(1

J

\\\\\\ 10
ADD 3§ TO I,
COMPARE TO 7
HIGH
11
END OF DO LOOP
VARIABLE 1
12

BEGIN DO LOOP
1101 = 4, 7

!
SET I = 4

38

03/23%/6¢7

PaGE

12
(CONT)




VI. SUBROUTINE MOON
The relationships on page 47 and 48 of Reference 2 are used to compute

lunar ephemeris quantities and their time derivatives (referred to the Earth's
equatorial plane). (See page 23 of Reference 1.)

39



DECK MOOND
COMMON/ORB/QS(7) ,D@S(7),QL(7) ,DQL(7) \A,E,O1 ,EL,W,2ZW,EN,IBUG,L,M
DIMENSION C(14)
DATA(C(1),1 = 1,14)/.012150668,.054900489,270.43416,481267.883
-0.00113,334.32956,4069.03403,-0.010325,-.12E-4,259.183275,
-1934.14201,.00208,13.064993,5,1453964/,
RPD/.0174532925/,TWP/6.2831853/ ,APT/.44622973E-8/,YUPD/107.085/

3300 FORMAT(1HO21X5HSOLAR17X3HDOT1SXSHLUNARL7X3HDOT/

IX1HM4E20.8/9X1HE4E20.8/9X1HN4E20.8/4XCHLAMBDA4ERD.8/
SXSHOMEGA4ER20.8/1X9HCAP OMEGA4E20.8/9X1H14E20.8)

40




13.01
13.04
13.18

13.21

DECK MOOND
SUBROUTINE MOQON
MOON
10

S0

4,289
13.09
13.16

13.18

41



COLE SATD

SUBROUTINE MOON

LUNAR QUANTILTY

1ES

PARAMETERS (T)

MOON
4.28
1
SUBROUTINE NOONAAJ
2
T2 = 17T %7
TT =T + 7
L (1) = (1)
QL (2) B C(?)
QL(3) = C(13) =%
RPOD/VUPD
3
BEGIN DO LOOP
to0 1 =1, 3
I
SET I = 1
>
>
10 4
pet (1) = 0 l

5
ADD 1 TO 1,\

COMPARE T0 3

HicH

END OF
VARIAB

0O LOOP
LE I

42

DECK MOOND

FAGE

QL(T) = ACOS(CLY)
SLY = SIN(QL(7))
FAC = SwW/SL!
SLW = SIP % FAC
QL(G) = ASIN(SLW)
€z =
(CSI-CIPXCLI) /7 (S1P»
sL1)

Z = ACOS(C2)
QL(5) = Z ¢« G - WP

QL (4) = QL (6) »
QL(5) ¢+ CR - 6

10

gaL(m =
(DAS(7) %k (CIPRSSI+
SIPXCSI%CW) ~-DWSIP*
SSI*SwW) /SLI

11

DAL (6) = SIP %
(DW*CW-FACKRCLI*DQL (
7))/ (SL1*COS(QL (6))

12

DAL (5) = DG - Dw +
(DQAS(7) *CSTXSW+D Wk
SSI®CW-SSIRCLIRFAC
*DQL (7)) 7 (SLIRCZ)

13

DAL (4) = DQL(6) o
D@L (%) + DCR - DG

BEGIN DO LOOP
S0 1 = 4, 7

13



COLE s$avD

SUBROVUTINE MOON

7
Cun =
SNGL (CMOD ¢
481267.08314#CBLE(T
»360.C0))
8

CR = (C(3)+ DuUM
+C(3)%xT72) = RPD

DCR =
(C(A)+C(5)%XTT) =
APT
¢ =
(C(6)+C(T)RT+C(8) %
T2+C(9)xT%T2) * RPD
Ce =
(C(T)+C(B)RTTHC(9) %
3.%T2) *x APT
WP =
(C(20)+C(12)%xT+C(12
*T7T2) *x RPD
oW =
(C(11)+C(12)%TT) =%
APT
Pl = C(14) x RPD
SW = SIN(WP)

CW = COSI(WP)
CIP = COS(FD)
SIP = SIN(PI)
€SI = €OS(s(7))
$S1 = SIN(QS(7))

CLI = CIP * CSI -~
SIP % SSI * Cw

1

43

DECX MOCND PAGE 1)
@ (CONT)
> ]
A 50 J 19

oL (1) =
ANOD (QL (1), Twe)

ADD 1 TO I,
COMPARE 10 7

HIGH

END OF DO LOOP
VARIABLE 1

N

19
WRITE BCD
UNIT M
FORMAT 3300
20

1/0 LIST 1§
(Q5¢J),Das (), QL ()
0AL (), 4=1,T)

h 4

21

Exlt



VII. SUBROUTINE SRP
The amplitude and phase of each term in the equations from pages 44, 45

and 46 of Reference 2 for Solar Radiation Pressure is computed by this sub-
routine. (See page 21 of Reference 1.)

44




DECK SRPD
DIMENSION R(1%5),C(5)
COMMON/ORB/@8(7) ,DQS(T) ,@L(T) ,0QL(?) A, E,OL EL W, CW,EN,IBUG,L, N
COMMON/DER/D (8) ,uWD ,CWD
COMMON/RAD/P(6,6),8(8,86)

EQUIVALENCE (S1,Q8(7)), (SLD,DQAS(4)),(5L,@5(4))

45



14.01
14.08%
14.07
14.13
14.20
14.21
14.28
4
14.34
14.35
15.03
15.09
15.12
15.18
15.23

15.26

DECK SRPD
SUBROUTINE SRP

SRP

100

200

300

400

$00

600

700

800

900

5.06x%

14,08

14.14

14,22

14.29

14,36

15.04

15.13

15.19

15.27

46




COLE saATD DECK SRPD PAGE 14

SUBROUTINE ORP-

##PERTURBATIONS BY SOLAR
RADIATION PRESSURE®®
PARAMETERS (F) 9 24

END OF DO LOOP FAC = R(1) % C(2) *
! SRP ; VARIABLE 1 R(8)

P(5,2) = FAC/B(5,4)

s.oe
1 1Q P(6,2) = -
FAC/B(6,4)
I SUBROUTINE SRP ] CALCULATE AMPLITUDE
OF PERTURBATIONS
DELTA E
25
2
CELTA L
3 TWE T S$.2831853 11
$O1 = SIN(OI) FAC = C(1) # R(l{;]
26
$SI = SIN(S1)
FAC = R(7) #
col = cos(ol) 12 (C(4)+C(5) SR (8))
€SI = COS(SD) BEGIN DO LOOP FAT = R(13) =
201 =1, § (D(1)+D(2)%R(14))
HOI = .5 % (1.-COI) : 7
SET I = 1
HSI = .S % (1.-CSI)
27
VOl = .S % (1.+COI) >
200 13 BEGIN DO LOOP
vel = .5 % (1.+CSD) 400 1 = 1, 5
P(l1,1) = FAC % !
Z2=1. -E*E R(141)/B(1,4) SET 1 =
RZ = SQRT(2)
>
R(7) = - 1.5 % F % 400 28
E 14
\ P(1,3) =
R(1) = R(7) % A (FAC/B(1,4)+FAT/B (1
5)) % R(le1)
R(2) = vOl = HSI
ADD 1 TO I,
R(3) = voI % vsI COMPARE TO 5
R(4) = HOl =% vsi 29
R(5) = HO! » HS! /\
HIGH
R(6) = - .5 % $OI * \\\\\
$s1 ADD 1 TO I,
COMPARE 10 $
R(8) = A/E
15
. END OF DO LOOP
VARIABLE 1
. 16
30
P(6,1) = - FAC =
R(6)/B(6,4) END OF DO LoOP
‘ VARIABLE 1
|
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CoLE savd

SUBROQUTLINE shp

I 3

R(9) = - .3 % R(1)

R(10) = SOI * #Hs§l
R(11) = SO1 & vSI
R(12) = €Ol % 88!

R(13) 2 1.9 * F »
R2/ (ENSA)

R(14) = -~ E »
COl/ (Zxs01)

R(13) = 1.3 x F »
€/ (ENSARRZ®SO1)

AZN = A * A % EN
C(1) = - RZ/(A2ZNRE)

(3 = -
1.7 (AZN2RZ%SO1)

C(2) = - COl = C()
Cl4) = - 2./ (EN%A)

C(S) = - T/(A2ZN=E)

BEGIN DO LOOP
1001 =1, 6
I

SET 1 = 1

>,
7

B(I,4) = B(1,1) &
WD + B(1,2) % CWD +
B(1,3) # SLD

6

B(I,6) = B(l,1) * W
+ B(1,2) % CW +
B(I1,3) = SL

100 7

l B(I1,%) = B(l,‘)t#EJ

CEen sReC

DELTA 1

18

FAC = R{1) =
(C(2)+C (M)

FAT = R(1} =%
(c(2y-c(3))

BEGIN DO LOOP
3001 =1, 2

H
SET I = 1

Y

20

P(1,2) = FAC %
R(1+1)/8B(1,4)

300 21

P(142,2) = FAT *
R(I+3)/B(1+2,4)

\\\\\\ 22
ADD 1 TO 17\\\\

COMPARE TO 2

48

Facl 14
(CONT)

T .

P(6,3) = -
(FAC/B(6,4)¢FAT/B (S
$)) % R(6)

FAC = D(2) = l(l’)l

Y

33
BEGIN DO LOOP
s00 1 =1, 2
I
SET 1 = 1t
34

P(I,3) = P(1,3)
FAC % R(1+1)/B(1,5)

500 35

P(1+42,3) = P(1+2,3)
- FAC %
R(1+43)/B(1+2,5)

36

COMPARE 10O 2




oLt sarg

SUBRQOUTINE SRe

ADD 1 TO I,
COMPARE 10O &

ogex sRpd

Ja

23

END OF DO LOOP
VARIABLE 1

49

PacE 14
(CONT)
37
END OF DO LOOFP
VARIABLE 1
38

DELTA OMEGA

—




COLE $ATD

SUBROUTINE SRP

FAC =
(D(3)+D (4) %R (14)) %
R(1Y)

FAT = - C(1) * R(8)
* R(7)

2
BEGIN DO LOOP
600 I = 1, 5
I
SET I = 1
N
I
600 3
P(1,4) =

(FAT/B(1,4)+FAC/B (]
5)) % R(I+1)

'y

N

ADD 1 TO I,
COMPARE TO 5

HIGH

w»

END OF DO LOOF
VARIABLE 1

PL6,4) = -
(FAT/B(6,4)+FAC/B(6
5)) % R(6)

FAC = - C(2) % R(9)

FAT = D(4) % R(15)

50

DECK SRPD PAGE

M

I DELTA CAP OMEGA

16
FAC =
(D(5)+D(6)%R(14)) =%
R(13)
17
BEGIN DO LOOP
800 I = 1, S
!
SET I = 1
N
7
800 18
P(I,5) = FAC x
R(1+1)/8B(1,5)
////\\\\ 19
ACD 1 TO 1,
COMPARE TO 5
HIGH
20
END OF DO LOOP
VARIABLE 1
21
P(6,5) = - FAC =
R(6)/B(6,5)
FAC = - C(3) % R(9)
FAT = D(6) % R(15)

195




COLT satd

SUBROUTINE SRhP

l
8
BEGIN DO LOOP
W0 1 =1, 2
)
SET 1 = 1
3
7 X
9

P(1,4) = P(1,4) «
FAC % R(1+9)/B(1,4)
+ FAT %
R(l+1)/B(1,5)

10
LA,KSCR = -1 + 12 4]

11

P(142,4) = P(14+2,4)
- FAC %
R(KSCR) /B (1+2,4) -
FAT *
R(1+3)/B(1+2,5)

700 12

P(l+4,4) = P(1+4,4)
- FAC %
R(12)/B(1+4,4) %
(=1.) %%1

ADD 1 TO I,
COMFARE TO 2

HIGH

ENC OF 0O LOOF
VARIABLE I

/_J~4/

51

CECX SRPD Pact 319

(cOoNT)

BEGIN DO LOOP
900 1 = 1, 2
!

SET I = 1

\/4

23

P(1,8) = P(1,3) o
FAC % R(1+9)/B(1,4)
¢ FAT %
R(1+1)/B(1,%)

ca
KSCR = - 1 + 12 4]

25

P(1+2,5) = P(1+2,5)
- FAC %
R(KSCR) /B(1+2,4) -
FAT %
R(1+43)/B(1+2,5)

900 26

P(1+44,5) = F(1+4,5)
- FAC %
R(12)/B(1+4,4) *
(-1.) %%l

ABC 1 TO 1,
COMPARE TO 2

HIGH

VARIABLE !

29
EXIT

N—

| ENC OF CO LOOF




VII. SUBROUTINE SLGP

The Solar and Lunar Gravitational Perturbations subroutine, SLGP, com-
putes both long-period and secular effects using equations 4 and 5 from page 9
of Reference 2. The amplitude of each of the long period terms is also com-~
puted (See page 20 of Reference 1).
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DECX SLGPD

DIMENSION 2(67) ,AC(23,T)
CIMENSION XAP1(2),CO0EFA(8,2)
COMMON /ORB/ Q(14,2) ,XA,XE, X1 ,EL ,OMA,COM, XN

COMMON /PERT/ ARG (125,2),ARGCOT(125,2),DE(125,2),01(125,2),DL (125,
2),0w(125,2) ,DOM(125,2) ,PER(125,2) ,5EC(5,2)

COMMON /COEF/ CLAMP(125),COMAP (125) ,CCOMP (125) ,COMA (125) ,CCOM(125)
COMMON /DER/ D (6) ,OMADT,COMDT,ELD,I1SEC (2),KSL(2)
REAL LAMP,LAMFDT

CATA XAP(1),XAP(2)/23440,,60.2681/
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COLE SATC DECKX SLGPC

TABLE OF CONTENTS AND CROSS-REFERENCE LISTING

PAGE 50X LABEL REFERENCES
16.01 SLGF 4.31% 5.02%
16.04 110
16.07 120 16.03
16.08 121
16.09 122 16.07
16.11 16.13
16.12 10
17.06 a0y 17.07
17.10 802 17.11
17.16 803 17.17
18.01 804 18.02
18.11 18.13
18.12 910
18.18 18.20
18.19 911
18.25 315 fs.26
19.02 916 19.03
19.98 317 19.09
19.17 19.19
19.18 918
19.22 913 19.23
19.26 19.29
19.28 901
19.32 20.02
20.01 903
20.06 20.10
20.09 904
20.15 20.18
20.17 905
22.42 23.03
22.44 23.01
22.45 701
23.03 700
23.06 23.12
23.08 23.10
23.09 703
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23.12
23.15
23.17
23.2%

23.24

DECK SLGFD
SUBROUTINE SLGP
fa:k4

23.24

23.22
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COLE sATD

SUBROUTINE sLéeP

PARAMETERS |
INDEX = 1 FOR
GRAVITATIONAL
PERTURBATIONS
INDEX = 2 FOR
GRAVITATIONAL
PERTURBATIONS

INDEX)
SOLAR

LUNAR

! SLGP ;

4.31 ——i

1

I SUBROUTI

NE SLGP l

TAN(Q

Q) =

DECK SLGPD

SIN(QQ) /COS (QAR)
XMP = Q(1,INDEX)

XNP = @(3,INDEX)

vy

XAPN = XAP(INDEX)
EP = Q(2,INDEX)
LAMP = Q(4,INDEX)
OMAP = Q(5,INDEX)
COMP = Q(6,INDEX)

LAMPDT =
Q(11,INDEX)

OMAPDT =
Q(12,INDEX)

COMPDT =
Q(13,INDEX)

PAGE 16

/]

16

XIP = Q@

SRE
SART (1.

<1 = ¢
s1 = §
SIF = 8
sls =
SIPS =

CAt
SRE/ (XN%*X

CA2
CI/ (XNSXAX

CA3 = -
CAd4 = -

CAS
SRE*%2/ (XN

7,INDEX)

-XE%x%2)
0s(x1)
IN(XD)
IN(XIP)
Sl*%x2

SIPx%2

Ax22%XE)

*2%xSRE*SI
CA2/C1
2./7XN/XA

SXAxR2%XE

AN
ISEC(lNDEX)\\\\\
e

o

i

t-74)

BEGIN
10 1

SET

DO LOOP
=1, 125

I
1 =1

Y

11

ARG (1
CLAMP (1
COMAP (1
CCOMP (1

COMA (1

CCOM (

y INDEX) =
) ok LAMP ¢+
) % OMAP +
) % COMP +
) *x OMA +
1) % COM

10

12

ARGDOT(
CLAMP (1)
COMAP (1)
CCOMP (1)

COMA (D)

CCOM (1

1,INDEX) =
% LAMPDT +
* OMAPDT +
* COMPDT +
* OMADT +
) % COMDT

OMPARE TO 325

56

SCIP = SIN(XIP)#s3

S0

S

S

S

S

SIC = S1%s3
C812 = CS128%3
5612 = S$SSI12%%3°

CIC = Clxx3

S61P2 = SSIP2%%3
R=1. -85, & Cls

SOP = 1. - 5. %
C1PS

10R = 1. + 10, =%
cl - 15. # (Cl1s

M1OR = 1. - 10. *
cl - 15. & CIs

10F = 1. + 10, *
CIF - 15. % ClPS
MiOF = 1. - 10. %

CIP - 15. % CIPS

2R = 1. + 2. % C1

S
- 3. % C1s
SM2R = 1. - 2. * (1
3. % C1Is
17
S2P = 1. ¢+ 2. % CIlP

B2

B3

B84

4.

[-3]
4.
(1]

87

()

- 3. % CIPS

SM2FP = 1. - 2. %
CIP ~ 3. % CIPS

Bl = 11. - 15, »
Ccls

= 11. - 10. *x C1
- 45, x Cl1§

S 11, ¢ 10, % (1
- 45. x C1§

2. ¢+ 7. 2 C1 -
Cls - 9. » CIC

« = T. % Ct -
1S « 9. » C1IC

= 8. -~ Cl - 3, &
cls

=2 2, ¢ Cl - 3, @
cls

CAM3I4 = XMHP *
XAXRI/XAPNSR4

M14 = CAM34/XA%X%2

SEF = 1. » EF

|
®




COLE ATt CECK siLGrl PAGE 16

3 n

D

 SUBROUTINE SiLGf

¢

J 14
110 4 END OF DO LOOP
VARIABLE !
ACY = 2% »
(1.-1.5%xS818) =
(1.-1.5%S1PS)
15
THEF = 3. * EP
CIP = COS(XIP)
-] Z(1) = 2.
CIs = Cl#%2
AC4 = 3. x XNP%R%2 2 Z2(2) = - EP
XMP % XA%%2 % XE =% CIPS = CIP%x%2
AC3 2(3) = SEP
sslz =
SIN(XI/2.) %%2 Zi4) = 2,
e sstp2 = 2(8) = - THEP
SIN(XIP/2.) %%2
ACS = - 4. % SI =% Z(6) = THEP
Cl * (1.-1.5%S1PS) c¢sle =
COS (X1/2.) %2 Z(1n = 2.
DUMB = 2. % XNPx%xx%x2
£ XMP * XA # csipe = 2(8) = THEP
(.41 .5%xXE*x%x2) A COS(XIP/2.) %%2
2(9) = - THEP
AC3 = DUMB * AC3 SFI2 = ssl2#%2
Z2(10) = 2.
ACS = DUMB = 3./32. SFIP2 = S$SIF2%%2
% XA % ACS Z(11) = - EP
CF12 = Csl2#x2
SEC(1,INDEX) = 0.0 Z(12) = SEP
CFIP2 = CSIP2%%2
SEC(2,INDEX) = 0.0 Z(13) = 2.
S2IP = SIN(2.xXIP)
SEC(3,INDEX) = CA4 Z(14) = - Ep
@ AC3 + CAS * AC4 $21 = SIN(2.%x1)
Z2(15) = SEP
SEC (4,INDEX) = - €21 = CoS(2.%xI)
CA2 ® ACS - CAl % Z(16) = 2.
AC4 slz = sIN(XxIs2.)
Z(17) = - EP
SEC(5,INDEX) = - €12 = €os(xl/2.)
CA3 % ACS 2{(18) = SEP
CCI2 = Cl2%%3
2(19) = 2,
SCI2 = slasx3
2(20) = - gp
120 7 C6IP2 = CSIP2%%3
\\\\\ 2(21) = SEP
z(22) = 2.
(=/+)
KSL (INDEX) St w; 2(23) = - gp
T Z2(24) = SEP
Z(23%) = 2.
|/
/-
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COLE satlh

SUBRQUTINE sLGP

2(28) = - EP
2(27) = SEP
Z(28) = 2.

Z2(29) = THEP

Z(30) = - THEP
2131 = 2.
Z(32) = - THEP

Z(33) = THEP

Z(34)

"
~N
.

Z(33) = - THEP
Z(36) = THEP
Z(37) = 2.

Z(38)

"
‘
m
°

Z(39) = SEP

Z(40) = 2.

Z(41)
Z(42) = SEP
Z(43) = 2.
Z(44) = - EP
Z(45) = SEP
Z(46) = 2.
Z(47) = THEP
Z(48) = - THEP
Z(49) = 2.

Z(50) = THEP

BECK SLGPC

_/
4
3
AC(3,1) = 4, % CFl12
% SIPS
AC(4,1) = - 8, %

SFl12 » CFIpP2

AC(5,1) = - 8, %
CFl2 = SF1p2

AC(8,1) = 8., » SFI2

* SFIp2
AC(T,1) = 3. % SIS
% SIPS
AC(8,1) = - 3. %
SIS * SIPS

AC(9,1) = 8. * S1 x
€s12 % SIP % Cslp2

AC(10,1) = - 4. *
sl % €512 * S21p
AC(11,1) = - 4, %
SFI2 x SIPS
AC(12,1) = - 4, %

SI *x s$s12 % s21p

AC(13,1) = 8, % SI
% §S12 * SIP %
¢sipe

5
I

4
AC(14,1) = 8. % SI
% CSI2 * SIp &
ssip2
AC(15,1) = 8. % sl
x SS12 * SIP *
ssip2

5
BEGIN DO LOOP ’
801 1 = 16, 23 !

!
SET 1 = 16 !
801 6

AC(I,1) = 0.0 l

3

58

03723/67 FAGE 17

13

DUMB = 2. % DUM

AC(1,2) = 4. % CF12

* CFip2

AC(2,2) = 0.0

AC(3,2) = 2. % CFI12

* SIPS
AC(4,2) = 4. % SF12
* CFIlp2
AC(5,2) = - 4.

CF12 & sFip2

AC(6,2) = - 4,
SF12 % sFip2

AC(7,2) = 0.0

AC(8,2) = 0.0

AC(9,2) = 2. ®# s1 ®
Cslz * SIP % Cslp2

AC(10,2) = - sl
cs12 x s21p

AC(11,2) = 2. %
SFI2 % SIPS

AC(12,2) = SI =%
ssl2z % s21p

AC(13,2) = - 2.
St % S$sl2 #% S1P
cslp2

*

*

%*

L]
%

14

AC(14,2) = 2. % S1

* CS12 * SIP x

ssip2
AC(15,2) = - 2. #
S1 * SSI2 % SIP »
ssip2
18
BEGIN DO LOOP
803 1 = 1, 18
!
SET 1 = 3
)




COLE sarvp

I SUBROUTINE $Si6P

Z(53) = - THEP
1(82) = 2.
2(53) = - EP

Z(54) = SEP
2(58) = 2.

2(35¢) = - EP

(3P = SEP
2(38) = 2.
2(39) = - EP

Z(80) = SEP
Z(81) = 2.
2(82) = - EP
Z(63) = SEP
Z(64) = 2,
2(6%) = - EP
2(66) = SEP
Z(867) = TYHEP
CuMB = - 15./64, x

XNPEX2 #* XMP %
XA%%X2 * XEXx2

AC(1,1) = 8. ® CFl2
* CFiP2
AC(2,1) = - 4, %

SIS * (1.-1.5%SIFS)

DECK SLePD

0§

LO/E

ADD 1 TO I,
COMPARE 1o 23

HIGH
t

7

END OF DO LOOP
VARIABLE 1

BEGIN DO LOOP
8p2 1 = 1, 15

J
SET I =1

802

10

AC(

1,1y = ac(l, )
CumMB

*

N

COMFARE 70O 15

ADD 1 TO 1j\\\\

11

12

ENC OF DO LOOF
VARTABLE !

59

Gy/23/47 PAGE 1Y

(CONT)

>
803

18

IAC(I,!) T AC(L,2) o

I pume

Lo/E
ADD 1 TO I,
COMPARE TO 15

HIGH

ENC OF DO LOO
VARIABLE I

3

CuMB = 3,/32.
XNFx%2 % XMF
XA%X%2 %
L.+l 5%xXE%x%2

*
*

)

o

AC(16,2) = - s2
S2IF

ACI17,2) = - 2.
SIS % SIFS

AC(18,2) = - 4,
SIS * CFIF2

AC(19,2) = 2.
* SIF * CS1FP2

AT (20,2) = 4.
* SFIlF2

AC(21,2) = 2.
* SIP % SSIF2

1

AC(22,2) = 0.0

AC(23,2) = 0.0

*

*

* s21

* S1s

* sel




COLE $aTD

SUBROUTINE SsieP

CECX sLePD

()

1 3

BEGIN DO LOOP
804 1 = 16, 21

!
SET 1 = 18

60

Face 1!
(CONT)




COLE SATD

SUBROUTINE SLGP

[N

—

LO/E

804 1

AC(1,2) = AC(1,2) =
Cuyms

/////\\\\\ 2
ACD 1 TO0 1,
COMPARE T0O 21
HIGH
3
END OF 0O LOOP
VARTABLE 1
4

AC(1,3) = .5 % CF12
* CFIP2

AC(2,3) = .25 % SIS
* (1.-1.5%SIPS)

AC(3,3) = .23 %
CFl12 x SIPS

AC(4,3) = .5 % SFI2

* CFIP2
AC(5,3) = .5 % CFl2
* SFIP2
AC(6,3) = .5 % SF12
* SFIP2
AC(T,3) = 3./16. %
SIS % SIPS
AC(8,3) = 3./16. %
sIs » SIPs
AC(9,3) = .53 % 81 =

€812 s SIP s CSIP2

AC(10,3) = - .23 *
81 # C812 # s21p

AC(11,3) = .23 %
SFIZ # 8IPS

DECX SLGPD FAGE 18
____/ _ﬁ_a/
/ /
10 e”
t
BEGIN CO LOOP cuMg = CumBi *
910 1 = 1, 15 3./732. % XA
)
SET 1 =1 CuMBl = 15./64. #

XNF%%2 % XMF *
XA%X%2 % XE*%2

Y

11 AC(1,5) = - 8. =%

512 % CC12 % CFI1F2
AC(1,4) = AC(I,3) X%

buMB2 AC(2,5) = 4. % SI %

Cl % (1.-1,.5%SIPS)

AC(3,5) = - 4. %
910 12 s12 % cCcl2 ® SIPS
AC(1,3) = AC(1,3) % AC(4,5) = 8. x Cl2
DuMB1 % SCI2 % CFIP2
AC(5,5) = - 8. %

s12 % CCI2 * SFIP2

AC(6,5) = 8. % CI2
* SCl2 % SFIP2

N

AC(7,5) = 3. % S1 =

/e

¢l * slps
ADD 1 TO I,
COMPARE TO 15 AC(8,5) = 3. % SI #
€1 % SIPS
HIGH 21
AC(9,5) = 2. %
(C1+C21) * SIP %
cslp2
14
AC(10,5) = -
END OF DO LOOP (C1ec21) =% s21p
VARIABLE I
AC(11,5) = 4. % Cl2
* 5C12 % SIps
15 AC(12,5) = (Ci-c21)
* s21p
DUMB1 = 2. % XNPX%2
% XMP * XA % AC(13,5) = - 2, *
(1.41.5RXE*A2) (C1-C21) * $1p %
csipe
AC(14,5) = - 2. %
16 (CI+C21) % SIP %
ssipe
DUMB2 = 3. & XNP#%2
* XMP % XA®%2 % XE AC(15,5) = 2. *
" (C1-C21) & sip *
ssipe

61




COLl satD

SUBROUTINE SLGP

AC(12,)3) = 2% » 8!
* $S12 » s21P

AC(13,3) = - .5 o
Sl * $S12 ® SIP »
csipe

AC(14,3) = - .S »
$S1 * Cs12 o S1p =»
SSIP2

AC(135,3) = .3 o 81
® $512 @ S1P =%
$SIP2

AC(1€,3) = 3,732, %
s21 =» s21p

AC(17,3) = 3./732. =
S1s = SIPS

AC(18,3) = 3./716. %
S1s o CFIP2

AC(19,3) = - 3./186.
% S$21 o SIP o CSIP2

AC(20,3) = 3./716. =
SIS ® SFIp2

AC(21,3) = 3./716. *»
$21 o SIP * SS1P2

AC(22,3) = 3./716. »
(1.-1.5%818) % SIPS

AC(23,3) = .25 =
(1.-1.5%S18) =
(1.-1.5%81PS)

DUMB1L = 15./4. %
XNPE22 & XMP €& XA %
XEss2

DuMB2 = DUNMBL =
XA/XE

DECKR L6POD

17

BEGIN DO LOOP
911 1 = 16, 23
!

SET 1 = 18 |

Y

18

ACT

1,4) = AC(1,3) »
bumMB2

ADD 1 TO I,
COMPARE TO 23

HIGH

21

END OF DO LOOP
VARIABLE 1!

62

PAGE 10

m(coun
—/

BEGIN DO LOOP 1
9185 1 = 1, 18

——

SET

N
7
918 [ 3]

AC(L1,5) = AC(1,8) =
DymMe1

\ 26
ADD 1 rox\

COMPARE 710 18

HIGH

END OF DO LOOP
VARIABLE 1

28

AC(16,5) = c21 ¢
sa21p

AC(17,5) = S1 % C1}
* SIPS

AC(18,5) = 2. % 1
* C1 % CFlpP2

AC(19,5) = - 2. «x
€21 x SIP % CS1P2

AC(20,5) = 2. & S§1
* CI # SFIP2

AC(21,5) = 2. *x c21
* SIP % SSIP2

AC(22,5) = - 3. ¢
SI % C1 » SIps
AC(23,3) = - 4. 2
S x Cl =»

(1.-1.5%81PS)




COLE SATD

SUBROUTINE SLGP

/-

BECIN 0O LOOP
918 1 = 16, 23
!

SET 1 = 18

[\

916 e

AC(I,5) = AC(1,5) x

DumB

ADD 1 TO I, N
COMPARE TO 23

HIGH

END OF DO LOOP
VARIABLE !

S51S ® (1.-1.5%SIPS)

AC(3,6) = 8. % CFl12

AC(1,6) = 16. %
CFl12 x CFIF2

AC(2,6) = - 8. =*

* SIPS

AC(4,8) = - 16, *
SFI2 % CFIpP2

AC(5,8) = - 16. %
CFI2 * SFlp2

AC(6,8) = 16. *
$SF12 * SFI1P2

AC(7,68) = 6. % SIS
¢ SIPS

AC(8,6) = - 6. @
SIS * sIPs

AC(9,6) 2 16, % 81
¢ CS12 » Sip »
csipe

AC(10,6) = - 8, x
S1 » Cs12 % s21p

AC(11,6) = - 8, »
SF12 % S1PS

DECK SLGPD

11

AC(1,7) = 4, % CFI12
* CFIP2

AC(2,7) = 0.0

AC(3,7) = 2. x CFl2

* SIPS
AC(4,7) = 4. % SFI12
x CFIp2
AC(5,7) = - 4. &

CF12 % SFIP2

AC(6,7) = - 4. x
SF12 % SFIpP2

AC(7,7) = 0.0
AC(8,7) = u,u

AC(9,7) = 2. % SI %
Csiz x SIP % CSIP2

AC(10,7) = - sl x
csiz % s2IF

AC(11,7) = 2. %
SFI2 % SIPS

AC(12,7) = sl %
$s12 % s21p

AC(13,7) = - 2. %
S1 % SSI2 % SIP *%
csipz

12

AC(14,7) = 2, % SI
* Csl2 x SIP %

SSIpP2
AC(15,7) = - 2, %
SI % sSI2 % SIp x»

$sIfr2
AC(16,7) = - 521 «x

sa21p
AC(17,7) = - 2, %
SIS % SIPS
AC(18,7) = - 4., %
SIS & CFlp2

AC(19,7) = 2. & §21
® SIP % Cs51p2

AC(20,7) = 4, % 818
* SFIP2

AC(21,7) = 2. » 821
% SIP & 8s1pP2

AC{22,7) = 0.0
AC(23,7) = 0.0
DUME = 15,7128, *

XNP2X2/XN % XMP *
XE * SRE

@

63

v >

PAGE 19

ADD 1 101\

COMPARE 10 15

HIGH

20
END OF DO LOOFP
VARIABLE 1
21
BEGIN DO LOOP
919 1 = 16, 23
I
SET 1 = 16
919 22
AC(I,7) = AC(1,7) =%
CUMTH

ADD 1 TO 1,\

COMPARE 1O 23
HI1GH

1 X

END OF DO LOOP
VARIABLE 1

BEGIN 00 LOOP 4_]
901 1 =z 1, 67
!
SET 1 =z g l

<:>@ '

>~
L4

|

T (1-11/3 o 144]

f
®



COLE 3ATD

SUBROUTINE SLéP

AC(12,8) = - 8, »
Sl *x $S12 e s21p

AC(13,6) = 16. © SI
* $S12 % SIP »
csipe

AC(14,6) = 16, * Sl
% CS12 % SIP %
Ss1P2

4
AC(15,6) = 16. * 51
* SS12 o SIP %
sSsip2

BEGIN DO LOOP
917 I = 16, 23

I
SET 1 = 16

9217 8

»
n
-
o
1]
[=]
.
o
T

ADC 1 TO I,
COMPARE TO 23

HIGH

ENC OF CO LOOF
VARIABLE I

DECK SLGPD

2
\'.

13

DUMTL = 15./32. %
XE#%2 % XNPXR2/XN %
XMP/SRE/S1

14

DUMTH = - 3./32. %
XNP*%2/XN *
XMP/ (SRE*SI) %
(1.41.5%XE*%2)

15

OUM67 = -
XE/ (TAN (X1) ®SRE*%2)

BEGIN DO LOOP
918 1 = 1, 15

!
SET I =1

&

3)
N’

Y
17

AC(1,6) = AC(I,6) x
Dume

918 18

AC(I,7) = AC(],6) =%
DUM67 + AC(1,7) *
DUMTL

64

Pacl 19
(CONT)
(s

27

DE(I,INCEX) = CAl %
AC(),1) %
Z(1)/ARGCOT(1,INDEX

901 28

C1(1,INDEX) =
(CA2%AC(J,1)+CA3RAC
1,2)) %
Z(1)/ARGDOT (1,INCEX

ACD 1 1O I,
COMFARE TO 67

HIGH

30
END OF DO LOOP
VARIABLE 1
3
BEGIN DO LOOP
903 I = 1, &7
I
SET I =1
20.02
32




COLE satp

SUBROUTINE SLGP

903

CL(T,INDEX) = CA4 2
AC(J,3) + CAS =»

AC(),8)

ADD 1 TO I,
COMPARE TO 67

HIGH

[F
N9

~N

END OF DO LOOP

VARIABLE 1

DL( S,INDEX) =
DL ¢ 3,INDEX)

DL( 9,INDEX) =
OL( 9,INDEX)

DL (30, INDEX) =
DL (30, INDEX)

DL (32, INDEX) =
DL (32, INDEX)

DL (35,INDEX) =
DL (35,INDEX)

DL (48, INDEX) =
OL (48, INDEX)

DL (51,INDEX) =
DL (51, INDEX)

BEGIN DO LOOP
904 1 = 1, 67

J
SET 1 =

CEC® SLGFC

12

Dw( 5,INCEX) =
DWw( S,INDEX)

Dw( 9,INDEX) =
Cw( 9,INDEX)

DW(30, INDEX) =
DW (30, INDEX)

DwWi32,.INDEX) =
Dw(32,INDEX)

DwW(35,1INDEX) =
DW (35, INDEX)

DwW{48,INDEX) =
OW(48,INDEX)

DW(51,INDEX) =
Dw(51, INDEX)

DOM( 5,INDEX) =
DOM( 5,INDEX)

DOM{ 9,INDEX) =
DOM( 9,INDEX)

DOM(30, INDEX) =
DOM (30, INDEX)

DOM(32,INDEX) =
DOM (32, INDEX)

13

DOM(35,INDEX) =
DOM (35, INDEX)

DOM (48, INDEX) =
DOM (48, INDEX)

DOM(51, INDEX) =
DOM (51, INDEX)

BEGIN DO LOOP
905 1 = 1, &7

!
SET 1 = 1

A
7

I J o2 (1-1)/3 + 1

65

03/723/67

FrGE 24

23

CE ¢
5./8.

71,INCEX) = -
% S1 % SM2R
SIP % S2p

»

24

DE(
5./78

72,INDEX) =
. % SI % S2R
SIP % SM2P

DE(
15./4
*

73,INDEX) =
- % SIS % Cs12
SIPS * §siP2

26

DE(
15./74
*

74 ,INDEX) =
. % 51s % §s12
SIPS %x CslpP2

27

BE(
.75

75,INDEX) = -
* SI % SOR =
SIP * SOP

DE(

«25 @ CS12 » S10R

<

76,INDEX) =

*

S$IP2 x S10P

29

DE(
.28

* SSIP2 x SMiOP

TT,INDEX) = -
* $SI2 x $MIOR

30

DE( 78,INDEX) = -

5./8. 0 SI & SNER »
SIP » sM2P



COLE sATD

SUBROUTINE BL4P

0ECKk SLGPD

16

DW{l,INDEX) =
(DW(1,INDEX) ¢ (D (3} %
AC(J,8)+D (&) XAC(J,T
)/ ARGDOT(1,INDEX))

x
2(1)/ARGDOT (1, INDEX

BL(1,INDEX) =
(BL(1,INCEX)+C (1) 2
AC(),8) /ARGDOT (1,

INCEX) +D (2) %aC ()

»?) 7ARGDOT (1, INDEX
*®

2(1)/ARGDOT (1,INDEX

DW(1,INDEX) = - CA2
® AC(J,3) - CAL
AC(J,4)

904 9

DOM(1,INDEX) = -
CA3 % AC(J,%)

"

ADD 1t TO I,
COMPARE YO 67

HIGH

END OF DO LOOP
VARIABLE 1

905

17

DOM(1,INDEX)

N (DOM (1, INDEX) ¢+ (D (5)
AC(J,6)+D(8)%AC(J,7
)/ ARGDOT(1,INDEX))

%
Z(1)/7ARGDOT (1,INDEX

ADD 1 TO I,
COMPARE TO 67

HIGH

VARIABLE 1

END OF DO LOOP

20

DE( 68,INDEX) =
SIP * SOF

.75 % SI % SOR x*

21

DE( 69,INDEX) =
SS1P2 % SM10P

-25
* CSI2 % SI1OR %

22

DE( 70,INDEX) =

CSIP2 % si10pP

.25
* 5S12 x SMIOR x

66

PAGE 9

{CONT)

. 4_ l‘ 3

| DEC 79,1NDEX) = -
S./8. % S1 % S2R 4
| SIP & s2¢

32

DE( 80,INDEX) = -
15.74, % 818 % (Csl12
* SIPS % Cslp2

33

DE( 81,INDEX) = -
15.74. © s1s o 8812
e SIPS © ss1p2

34

DE( 82,INDEX) =
5.74. & S1 © SOR =*
SCIP

33

CE( 83,INDEX) = -
5.7/4. % CS12 % S10R
* SIPS x S§SIP2

36
CE( 84,INDEX) = -
5./74. % $512 =
SMiOR % SIPS x
csip2
37
CE( 85,INDEX) = -
5.72. % SI % SM2R =»
SIP * SFIP2
38
DE( 86,INDEX) = -
S.72. * S1 * S2R x%
SIF * CFIlp2

1



COLE sSATD DECK SLGPD PAGE 21

SUBRQUTINE sLé&P

_/ _/ _/
/] /] /]
1 17 32
DE( 87,INDEX) = S. DE(105,INDEX) = DE(122,INDEX) = -
* 318 & CSl12 % 9./16. % SIS % 5812 3. % C612 % C61P2
ss1p2 x 551P2 * SM1O0P
DE(123,INDEX) = -
DE( 88,INDEX) = S. 3. % 3612 * selp2
* SIS * SS12 *
celp2 18 DW(68,INDEX) = -
.75 @ C1 % B1 % SIP
DE( 89,INDEX) = DE (106, INDEX) = - ¢ SOP
S./74. % S1 * SOR * 9./8. % SI % CFI2 %
scIp SIP % SM2P DW(89,INDEX) = -
1./8. * SI ® B2
SSIP2 % SM1OP
2 19 DW(70,INDEX) =
1./8. % S1 % B3 #
DE( 90,INDEX) = DE (107,INDEX) = - CSIP2 % S10P
S.7/4. %= Csl2 x S1OR 9.78. % S1 % SFI12 *
* SIPS x CSiP2 - SIP % S2°P DW(71,INDEX) = -
5./8. % B4 % SIP *
s2p
3 20 DW(72,INDEX) =
5./8. % BS % SIP *
DE( 91,INDEX) = DE (108, INDEX) = - sM2p
S.74. % SS12 % 9./4. % C612 % SIPS
SM10R % SIPS % * Cs1p2
ssip2
33
21 DwW(73,INDEX) = -
4 15./8. % s1 % SM2R
DE(109,INDEX) = - * SIPS % SSIP2
CE( 92,INDEX) = - 9./74. % $612 % SIFS
5.7/2. % SI * SM2R % * sslp2
SIP % CFIP2
34
22 CW(T4,INDEX) =
5 15./8. % SI % S2R %
DE (110, INDEX) = -~ SIPS x CSiP2
DE( 93,INDEX) = - 15.716. % SIC %
5.7/72. % SI % S2R % sclp
SIP % SFIP2
35
23 DW(T75,INDEX) = .78
6 * CI » Bt x SIP =
DE(311,INDEX) = SOP
CE( 94,INDEX) = - 45./16, % SIS %
5. % SIS % CSI2 * Csl2 % SIps *x sSIp2
ceIPz
36
24 DW(?6,INDEX) = -
7 1./8, 9 S1 * B2 »
DE(112,INDEX) = CS1P2 » s10P
CE( 95,INDEX) = - 45./16. % SIS %
5. % SIS % $S12 * $512 » sips % CslIp2
s6lp2 T
T st
DW(??,INDEX) =
2 1078, & 81 » BY »
s$sipe » sNiOP
1

67




COLE 3ATD

SUBRQUTINE sLeP

—
DEC 96¢,1N0EX) =
9./718. % S1C & S1p
s S0P

DEC 97,INDEX) 3 -~
9./7/16. % 818 2 CSl2
* $SIP2 x sMiIOP

10

DE( 98,INDEX) = -
9.7/16. * SIS % §sl2
* CS1P2 * S10P

CE( 99,INDEX) = -
9./78. % S1 % CFie x
SIP x S2p

12

CE(100,INDEX) = -
9.78. * 51 = SF12 *%
SIP *x SM2P

13

DE (101, INDEX) =
9.74. % C612 x SIPS
* SSIP2

14

CE(102,INDEX) =
9./7/4. % S612 x SIPS
* CSIP2

15

CE(103,INDEX) =
9./716. % SIC * SIP
* SOP

16

DE(104,INCEX) =
9./716. * SIS % (Ss12
* (SIP2 % S10F

/4_/

/;\ DECK sL6PD

|
l

DE(113,INDEX) = -
9./72. % 81 & CFl2 »

$1P x SFIp2
26
DE(114,1INDEX) = -~
9./72. % S1 % SF12 #
SIP % CFlP2
27

DE(115,INDEX) = 3.
% (612 % S61F2

DE(llG,lNDEX) = 3,
® S612 % C6IF2

DE (117,INCEX) = -
15./16. % S1C %
SCIP

28

DE(118,INDEX) = -
45./716. % SIS %
Cs12 % SIPS % CSIf2

29

DE(119,INDEX) = -
45./16. * SIS *
§si2 * SIPS % SSIp2

30

DE (120, INDEX) = -
9./72. % SI % CFl2 x%
SIF % CFIp2

31

DE(121,INDEX) = -
9./72. % S1 % SF12 =*
SIP % SFIP2

68

PAGE 23
{CONT)

.

Cwi(re,INCEX) =
$./8., % B4 5 SIP =
sM2p

CW(T9,INCEX) = -
5.7/8. % BS x SIP ¢
52¢f

39

CW(BG,INCEX) = -
15./78. % S1 % SM2F
* SIPS % CSIP2

40

Cw(81i,INDEX) =
15./8. % 51 % S2R @
SIPS % §SIP2

CW(B2,INCEX) =
5.7/74. % C1 % B1 =%
SCIF

Cw(83,INDEX) =
5.7/78., % 51 % B2 *
SIPS # sSip2

Dw(84,INDEX) = -
5./78. % 51 % B3 =*
SIPS * CslfF2

Cw(85,INDEX) = -
5.72. % B4 % SIP x
SFIP2

DW(86,INDEX) =
5./2. % BS % SIP *
CFIpe

DW(87,INDEX) = -
5.72. % S! % SM2R =%
S6I1P2

DwWw(88,INDEX) =
S5./72. % S1 % $2R %
C6IP2

Ow(89,INDEX) = -
S.74. % Cl % By =
SCIP

DwW(90,INCEX) =
5.7/78. 2 S1 % B2 »*
SIPFS % CslFe

oo




COLE satl CEC" SLGFD FrCE 22

SUBROUTINE SLGP

_/ _ —/
/7 / — /7]
1 16 33
Dw(91,INDEX) = - DW(110,INDEX) = - COEFA(4,1) = -
S./78. % S1 = B3 * 15.716. % CI % sls CAM34 =
SIPS % SSlp2 % SClp (15./64.4135,7256.%
XEx%2)
2 17
34
DW(92,INDEX) = DW(111,INDEX) = -
5.7/72. * B4 % SIP % 15./732. % S1 & SM2R COEFA(S,1) =
iFife ® 5iPS % §51PZ COTFAiig i)
CW(93,INDEX) = -
5.72. % B3 x SIP =%
SF1p2 18 35
DwW(94,INDEX) = - DW(112,INDEX) = COEFA(6,1) = SRE/XN
5./72. % SI * SM2R % 15./32. % S1 % S2R * CAM14 %
c61P2 x SIPS % CSIp2 (15./64,+45./256.%
XE#%2)
DW(95, INDEX) =
5.72. ® S1 % S2R %
S6IF2 19
36
DW(96,INDEX) = DW(113,INDEX) = .75
9./16. % C1 % S1§ % % CS12 % B6 * SIP % COEFA(T,1) =
SIP = SOP SF1P2 CAM14/XN/SI/SRE *
(15./64.%XE+
45./256. %XEX%3)
3 20
DW(97,INDEX) = DW(114,INDEX) = - 37
3./732. % S1 % SM2R .75 % $512 % B7 *
* SSIF2 % SM1OP SsIP % CFlp2 COEFA(8,1) = DUM6T
* COEFA(6,1)
COEFA(1,2) = -
4 21 175.764. % CAM34 %
XE*%3
DW{(98,INDEX) = - DW(115,INDEX) = -
3./32. 8 SI % S2R * 3./2. % 81 % CFI2 % COEFA(2,2) =
CSIP2 % S10P s61p2 COEFA(1,2)
COEFA(3,2) = 3. %
COEFA(1,2) /XA
5 22
COEFA(4,2) = 3. %
DW(99,INDEX) = DW(116,INDEX) = COEFA(1,2) 7XE
3.716. % CS12 *x Be 3./72. % S1 % SFI2 %
s SIP x s2¢ celp2 COEFA(5,2) =
COEFA(1,2)
[ 23
38
OW(100,INDEX) = - DW(117,INDEX) =
3./16. % 8812 » B7 15./16. % CI1 x SIS COEFA(6,2) =
* SIP % sM2p % SCIP CAMI4/XN % 175./64.
* XEx22 » SRE
2 3

69



COLE saTDd

1 SUBROUTINE SLGP

1 7

l BW(L01,INDEX) = .1

9./8. & S1 % CF12 »
SIPS * ssip2 l

Cw(102,INDEX) =
9./8. % S1 % SFl2 »
SI1PS = Cslp2

OW(103,INBDEX) = -
9.716. % C1 % SIS =%
S1P % SOP

10

OW(104,INDEX) =
3.732. % S1 x SM2R
* CSIP2 * S10P

11

DW(105,INDEX) = -
3./732. % S1 % S2R *
SSIP2 * SM1OP

12

DW(106,INDEX) = -
3.716. x CSI2 * B6
® SIP % sSM2P

13

DW(107, INDEX) =
3./16. % 5512 ® B7?
* SIP @ S2P

14

OwW(108,INDEX) = -
9./8. » SI % CFl2 ®
SIPS * CSIP2

15

OW(109,INDEX) =
9./8. 9 81 » SF12 »
SIPS s ssIP2

/_J_/

DECH

24

DWi118, INDEX) = - |

15,732, % S1 & SM2R
® SIPS % Csip2 I

28

DW(119,INDEX) =
15.732. % S1 *x S2R
% SIPS *% SSIP2

26

Dw(120,INDEX) = -
<75 % CS12 % B¢ =

SIP % CFIpP2
27
DW(121,INDEX) = .75
* $512 % B7 % SIP %
SF1P2
28

DW(122,INDEX) = -
3.72. % S1 % CFl2 %

c61p2
29
DW(123,INDEX) =
3.72. % SI % SFl2 *
s61P2
30
COEFA(1,1) = -
CAM34 %
(15./64.%XE+
45./256., kXE#%3)
31
COEFA(2,1) =
COEFA (1,1)
32
COEFA(3,1) = - 3, x
CAM3A/XA *
(15./16,%XE+

45./256.xXE%%3)

70

FAGE 22
(CONT)

]

39

COEFA(T,2) =
CAMLA/XN/SRE/ST %
175./764., % XEss3

40

COEFA(8,2) = DUMET?
* COEFA(6,2)

Z$s = - 1.0

BEGIN DO LOOP
700 1 = 68, 89, 7

)
SEY I = 68

23.03

42

CI1(1,INDEX) = 0.0

D1 (1+1,INDEX) =
DE(1+1,INDEX)

DI (1¢2,INDEX) = -
DE(1+2,INDEX)

CI(I+3,INDEX) = 2.
% DE(I+3,INDEX)

DI (1+4,INDEX) = -
2. % DE{I+4,INDEX)

CI(1+5,INCEX) = 3.
* DE(1+5,INDEX)

DI (1+6,INCEX) = -
3. % DE(1+46,INDEX)

Is = - 1Is

43
BEGIN DO LOOF
701 K = 1, 7
I
SET X = 1
23.01
4
| M=14¢K-1 l
701 as

DL(M,INDEX) = 25 =
DE (M, INDEX)




CTOLE SATD

SUBROUTINE sLeP

LO/E
ADD 1 TO K,
COMPARE TO 7

22
! u) HIGH

-

~n

END OF DO LOOP
VARIABLE X

N

ADD 7 7O I,
COMPARE TO 89

HIGH

END OF DO LOOF
VARIABLE 1

BEGIN CO LOOP
702 1 = 96, 117,

!
SET I = 96

7

DECK SLGPD

102 \ 12
ADD 7 TO M .\

OMPARE TO 117

HIGH

03/23/67 PAGE 23

23

END OF DO LOOP
VARIABLE 1

711 \\\\\ 24
////// ~

ADD 1 TO J,
COMFARE TO 2

HIGH

25

ENC OF DO LOOP
VARIABLE J

13
ENC OF DO LOOP
VARIABLE !
14
BEGIN DO LOOP
711 J =1, 2
I
SET J = 1
.
<
15

M1 = 68 + (J-1) %
28

M2 = 95 + (J-1) %
28

O

h

16
BEGIN DO LOOP
710 1 = M1, M2
I
SET 1 = Mi
17

DOM({I,INDEX) =
(=CA3#%COEFA(5,J) »DwW
1,INDEX)+(D(5)%
COEFA (6,J)

*DE (1, INDEX) D (8) % (
COEFA(7,3)%DI (1,
INDEX) +COEFA(8,J) %
DE(I,INDEX)))
/ARGDOT (1 ,INDEX))
/ARGDOT (1,INDEX)

1

O

71




COLE SATYD

SUBROUTING L¢P

1
|

bl

D1

(1,INDEX) = 0.

1(1¢3,INDEX) 3

DE(1+1,INDEX) /3.,

(1+2,IN0EX) =

OL(1+2,INDEX) /3.

141e3,1N0EX) =

DE(L1+3,INDEX) #

 SA N

(14, 1NDEX) =

DE(1+4,1INDEX) 2

.73,

T(1+3,INDEX) =
DE(1+8,INDEX)

(1+8,INDEX) =
CE(1+8,INDEX)

s = - 2

4
BEGIN DO LOOP
703 K =1, 7
I
SET K = 1
8

703

BE(

DL (M, INDEX) =
M, INDEX) /3. x

ADD 1 TO X,
COMPARE TO 7

HIGH

END OF DO LOOP
VARIABLE K

72

DECKR sLerOD

I 18

DW(l,INDEX) =
(~CA2%COEFA(5,)) sDW
T,INDEX) -CAL®COEFA(

4,3)xDL (T,
INDEX)® (D (3)%COEFA(
6,J)#DE (1 ,INDEX) «D(
4) % (COEFA(T7,J) D1 (!

INDEX)
+COEFA(8,))xDE(T,
INDEX))) /ARGDOT (1,
INDEX) ) /ARGDOT (1,

INDEX)

19

DL (I,INDEX) =
((CAAXCOEFA(3,0) ¢
CAS*COEFA (4,0))%0L(
1,INDEX)
®(C (1) %COEFA(6,J) %
DE(I,INDEX) +D(2) %(
COEFA(T,J) DI (1,
INDEX)
+COEFA (8, J))%DE (I,
INDEX))) /ARGDOT (I,
INDEX)) /ARGDOT (1,
INDEX)

20

DI(1,INDEX) =
(CA3*COEFA (2,J)%D1(
1,INDEX) +CA2%COEFA(

1,J)%DE (1, INDEX))
/ARGDOT (1, INDEX)

710 21

DE(I,INDEX) = CAt *
COEFA(1,J) x
DE(1,INDEX)/ARGDOT(
1,INDEX)

COMPARE TO M2

PAact )

(CONT)



IX. SUBROUTINE BCDSO
B C Dinformation, specifically the period or amplitude of the long period

terms computed by subroutine SLGP, is sorted by this subroutine. (See page
25 of Reference 1.)

73




DECK BCDSO

DIMENSION A (ML ,MW)

DIMENSION TEMP (20)

74




24.01
24.04
24.0%
24,07
24.08
24.10
24.11
24.12
24,14
24.17
24.18
24,22
24.23
24.24
24.26
24.29
24,30
24.32

24.34

DECX BCDSO
SUBROUTINE BCDSO
BCDSO
5
10

13

20
144

’5

40

45

50

55

60

75
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SUBROLUTINE BCDSG
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45 172 = 1, Mw
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ADD 1
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BEGIN 0O LOOP
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BEGIN DO LOOP
50 11 = 1, 12

I
SET It = 1
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BEGIN DO LOOP
45 13 = 1, MW
)
SET 13 = 1
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KSK = K - I
KSC = KSK + 1 \

A(KSC,13) =
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ADD 1 TO 13,
COMPARE TO Mw
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END OF DO LOOP
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X. SUBROUTINE DATA
This subroutine contains data only—this data is used by subroutines SRP,

SLGP and the main program. The data in this subroutine is presented here.
(See page 24 of Reference 1.)
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DECK CATAC

COMMON/RAD/P (6,6) ,B(6,6)

COMMON /COEF/ CLAMP(125),COMAP (125) ,CCOMP (125) ,COMA (125) ,CCOM(125)
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COLE SATD DECK DATAD

THIS 1S A BLOCK DATA DECK

EXIT

N

BLOCK CaTa

DATA(CLAMP(I),1 = 1,67)/2.,1.,3.,0.,1.,1.,0.,1.,,%.,2,,
1.,3.,2.,1.,3.,2.,8.,3.,2.,1.,3.,2.,1.,3.,2.,1.,3.,0.,1.,
1.,0.,1.,1.,0.,1.,3,,2.,1.,3.,2.,1.,3.,2.,1.,3.,0.,1.,1.,0.,
1.,1.,2.,1.,3.,2.41.,3.,2.41.,3.,2.,1.,3.,2.,1.,3.,1./

DATA(CONAP(1),1 = 1,67)/0.,%.,~1.,0.,=1.,-1,,0.,-1.,-1.,
D.,1.,-1.,0.,1.,-1.,0.,1.,-1.,0,,1.,-1.,0.,1.,-1.,0.,1.,-1.,
G.p=1.3-3.40.,~1.,-1.,0.,-3.,-1.,0.,1.,-1.,0.,1.,-1.,0.,
$.,°10,00,-3.,-3.,0.,-1.,-1.,0,,1.,-3.,0.,1.,-1.,0.,1.,-1.,
Oovle,=1.,0.,1.,~4.,-1.7

DATA(CCOMP(1),1 = 1,67)/0.,1.,~%.,0.,-1.,-1.,2.,1.,-3.,0.,
1.,-1.,-8.,-3.,-5.,-8.,-3.,-5.,-2.,-1,,-3.,-2.,-1.,-3.,
~1.,0.,-2.98.,00,~2,,2¢,-3,1.,1.,-2.,0.,-3.,0.,-2.,-3.,
“2.,-8.,-3.,-2.,8.,1.,0.,-2.,2.,1.,-3.,0.,1.,-1.,-1.,0.,-2.,
8.3, ,-8. 3., 2., =8e,=2.,-1.,-3. "1,/

DATA(COMA(1),1 = 1,67)/~2.,-2.,-2.,2.,-2.,2.,-2.,-2.,
20020120120 1209203201°20,°20,7203720,°20,724,2.,24,

2ey 201201720 ,°20,°2042.,2.,-2.,2.,2.,~2.,2.,2.,2.,
2.,2.,2.,2.,-2.,-2,,-2.,0.,0.,0.,0,,0.,0.,0.,0.,0.,0.,0.,0.,0.,
9.,0.,0.,0.,0.,0.,0.,0.,0. 7

DATA(CCOM(1),1 = 1,67)/~2.,-2.,-2.,0.,0.,0.,-2.,-2.,2.,
w2 y2.1-2.,2.,24,240,2.520,2.,0.,0.,0.,0.,0,,0.,-1.,-1.,~1.,
B D T S s S S S B T S B B

DATA((B(I'J),xgl,Q),J:l,ﬁ)/‘#l.,-1.,-!.,U.,0.,1.,-1..1-|f1-'1-1'
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COLE sartDd

DATA(CCQM{Y),1 = 1,67)/-2.,-2.,-2.,0.,0.,0.,-2.,-2.,2.,
“2.,-2.,-2.,2.,2.,2.,2.,2.,2,,0,,0,,0,,0.,0,,0.,-1.,~%.,~1.,

T S R I M R T A N M I R N T R T SN A RN R NN NN X
Tor=303=00310y=2031%2403201724,372.4=20 =10 3=301=14,2.,2.)2.41.,1.,
1.,0.,0.,0.,0./

DATA(CLAMP(]) ,1268,125)/14%1.0,14%3,0,14%1.,0,14%3,0,2%0.0/
DATA (COMAP(1),1268,125)/358%0.0/

DATA (CCOMP (1) ,1268,12%)/-1.0,-2.0,0.0,-3.0,1.0,-4.0,
2.0,-:.9,90.0,-2.0,1.0,-3.0,2.0,-4.0,-3.0,-4.0,-2.0,
-$.0,-1.9,-6.0,0.0,-3.0,-2.0,-4.0,-1.0,-5.0,0.0,-6.0,
-1.0,-2,0,0.0,-3.0,1.0,-4.0,2.0,-1.0,0.0,-2.0,1.0,-3.0,
2.0,-4.0,-3.0,-4.0,-2.0,-5.0,-1.0,-6.0,0.0,-3.0,
-2.0,-4.0,-1.0,-%5,0,0.0,-6.0,0.0,0.0/

DATA(COMA(I) ,1268,125)/741.0,7%-1.0,7%1.0,
T#-1.0,7%3,0,7%-3.0,7%3.0,7%-3.0,0,0,0.0/

DATA(CCOM(I),1=68,125)/0.0,1.0,-1.0,2.0,-2.0,3.0,
-3.0,0.0,-1.0,1.0,-2.9,2.0,-3.0,3.0,0.0,1.0,-1.0,2.0,
-2.0,3.0,-3,0,0.0,-1.0,1.0,-2.0,2.0,-3.0,3.0,0.0,
1.0,-1.0,2.0,-2.0,3.0,-3.0,0.0,-1.0,1.0,-2.0,2.0,
-3.0,3.0,0.0,1.0,-1.0,2.0,-2.0,3.0,-3.0,0.0,-1.0,1.0,
-2.0,2.0,-3.0,3.0,0.0,0.0/
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XI. SUBROUTINE RDBIN
The Read binary subroutine reads a 100 word binary input tape that does

not have as word one a fixed point word, i.e., a non~Fortran type record.
(See page 23 of Reference 1.)
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DECK RDB

10

ENTRY
10¢D

ROBIN

*,,100
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DECK CATAD

DECK RDB
26.01 RDOBIN
26.02 ST
26.04
2¢.05
2¢.07
26.12 RDC
26.18 ERR
26.17 RNC

1.22%
26.02
26.03
26.04
26.07
26.08

26.09

26.14

26.1)
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COLE sarTD DECK ROB FAGE 2¢

(] Lo

1.22
1 17
stz RNC
CLA 3,4 HALT
STA 10

TRCB #+1 \

Iy

YES \\\\\
TEFB *+1

~Nd
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COLE ATD oECK ROB sact 26

(CONT)
N
>
ROC 12
{
CLA RNC
ADD s
[} $T0 RNC
/ sue =10

// RCMB 10

TEST SIGN ;:\\\

ACCUM

N
/

YES \
TCOB *

BSRB 1

TRCB RDC

02
N—
st
b -
/ [4 i
ERR ) 15
TEF8 ERR — cLa =2
STO* 4,4
NO 16
EXIT
\—'-
10
CLA =1
STOS 4,4

11

ExI?Y

-

/
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