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ABSTRACT

A method is presented for computing the aerodynamic
influence coefficients (AICs) for a surface traveling at subsonic
speed through an oscillatory gust field. The method is based on
one of the fundamental solutions of unsteady flow theory--that of
Sears for a two-dimensional airfoil traveling through a harmonic

gust field in an incompressaible fluid.

The harmonic gust AJCs relate the aerodynamic control
point forces to the spanwise variation of the gust amplitude

through the following definition

{Fg} PYW b s [cgl {wg/wg}

The Aerospace IBM 7090 Computer Program No. HMOZ provides

the gust AICs in printed and optional punched-card output formats.

The program capacity is 100 surface strips and 100 values of

reduced velocity.

11
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SYMBOLS

I.ocal! semichord

Reference semichord

The odorsen function

Flement of gust AIC matrix

Distance between forward and aft control points
Control point force

Besscl functions of first kind of orde:. zero and one,
Local reduced frequency

Reference reduced frequency

Lift

Moment

Surface span

Velocity

Reference gust amplitude

Local gust amplitude

Leading edge coordinate

Sweep angle of surface quarter-chord line

Gust wave length

Auvmospheric denasity

Sears function

respectively



SECTION 1

FORMULATION OF PROBLEM

A. Introduction

The random response of a vehicle to atmospheric turbulence can be
analyzed if the frequency response to a harmonic gust is known. The harmonic
gust forces acting on a high aspect ratio surface at subsonic speeds can be
found from the incompressible two-dimensional theory of Searsl from which
the gust aerodynamic influence coefficients (AICs) may be derived. The pres-
ent study is an extension of the computational aspects of the method previously

reported.

B. Sign Convention

A consistent sign convention is chosen between the force and gust direc-
tions. If the gust is specified as an upwash, a positive force acts upward; if
the gust is specified as a downwash, a positive force acts downward. The

leading edge coordinate x is chosen as positive aft.

C. Derivation of Equations

We define a set of AICs for a harmonic gust that relate the complex
amplitudes of the control point forces to the spanwise variation of the gust

velocity:
F VW b C w 1
{ 8} i K r® | B ] <W8/ 8} W

This definition is completely general, being equally as applicable to

a lifting surface theory as to a strip theory. However, in the case




of a strip theory, the AICs take on a simplificd partitioned form that appears

as follows:

W [ l [ 7]
O ,_ 0 o 4= _9
e l I I
0 0 ® o o 0
S S S A IR B
0 ! 0o 'C, Teesa I o
(C ] ! | B2 | (2)
g s e s s
R A N I R
0 t 0 | 0 Io.o I an
L I | l I ..

The first null partition is reserved for control points whose aerodynamic
forces can be neglected (e.g.. external stores) or can be found from some
other theory (e.g., slender body theory). The remaining partitions are of
size 2 x 1 since two control points are necessary on each strip if it has two

flexible degrees of freedom (assuming a rigid chord).

To derive the strip AICs, we assume that the gust lift and moment
about the airfoil quarter-chord are known. The equivalence between the
given loads and the control point forces is shown in Fig. 1. From Fig. 1 we

note the equivalence

F + F = L (3)
dF = -M y (4)

and in matrix form, the forces appear as

Lg + Mg/d
E5- (5)
F -M /d
g
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Fig. 1. Given (a) and Replacement (b) Force Systems and Geometry.

To continue the derivation, we muast have the relationships between the lift
and moment and the gust velocty lo this end we select the incompressible

solntion of Sears (cf. . Ref 1) who gives the lift and moment (when corrected

for sweep) as

Lg - 2w cos A pV wgbAy o(k) exp(-ikx/b) (6)
M =0 (7)

where the Sears function o¢o(k) is related to the Theodorsen function C(k) as

o(k) - 'Jo(k) - iJl(k)T C(k) + 17 (k) . i8)



The first sweep correction, the factor cos A, adjusts the two-dimensional

lift curve slope; the second sweep correction, the factor exp(-ikx/b), accounts
for the phase difference in the gust maximum amplitude reaching the leading
edge of each surface strip. Substituting Eqs. (6) and (7) into Eq. (5) yields

the force-gust velocity relationship

F bAy ¢(k) exp(-ikx/b)

2m cos A pV wg (9)

which, by comparison with Eq. (1), yields the harmonic gust AICs for the

B;

where the local reduced frequency kj is based upon the local semichord length.

)'th strip

k. -ik.x./b.
(bj/br)(ij/s) o ( J) exp( lkaJ/bJ)

2w cos A (10)
0

k. - wb./V (11a)
) )
= (ZwV/\)(bj/V) (11b)
= Zvrbj/\ (11c)

where )\ is the gust wave length, and the reference reduced frequency is

based upon the reference semichord

k = 2nb /) (12)
r r

Once the partitions have been obtained for each strip, the total matrix is

assembled as indicated in Eq. (2).
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SECTION II

GENERAL DESCRIPTION OF INPUT

A. Units

Since all input is geometrical and the gust matrix is dimensionless, the

units of length are only required to be consistent--feet or inches (or

centimeters).

B. Classes of Numerical Data and Limitations

1. Example Problem

As an example we consider a two-strip wing with the following

geometrical properties:

cos A - 0.7500

b - 2.00 ft
s 5.00 ft
Strip No. ay(ft) b(ft) x( ft)
1 3.00 3.00 0.20
2 2.00 1.60 0.30

We seek the gust AICs for the two reduced velocities l/kr = 1.00 and 5.00,

and for the steady case (input as l/kr = 0).

2. Program Restrictions and Options
a. The maximum number of wing strips per data deck is 100.
b. The maximum number of reduced velocities per data deck
is 100.
C. Any practical number of input data decks may be stacked

successively and run during one machine pass.




SECTION II1

DATA DECK SETUP

A. LoadinLOrd(- r

Input decks punched from keypunch forms are loaded behind column

binary deck HMO02. The data for cach input deck must be in the following

order:
(1)
(2)
(3)
(4)
(5)
(6)
(7

Heading card
NSTRIP, NFREQ, NPUNCH
cos A, b, s
o
Ayi series
bi series
X, series

(1 /kr)j series

B. Input Data Description

(1)

(2)

The heading card is for data identification; any characters
desired may be used in Columns 2 through 72. Column 1 should

be blank.

Control card (FORMAT 1814)

(a) NSTRIP = number of strips; < 100

(b) NFREQ = number of reduced velocities: < 100

(c) NPUNCH = 0 or blank if aerodynamic matrices are to be

punched in cards.

NPUNCH # 0 if no punched output is desired.

-1



(3)

(4)

(5)

(6)

(7

Constant parameters (FORMAT 6E12.8)

(a) cos A = cosine of sweep angle of quarter-chord
(b) br - reference semichord
(c) s - surface span

sy, series (FORMAT 6E12.8)

Ay1| AYZ- o 'Ay(NSTR'P) - Stl‘lp Wldths
bi series (FORMAT 6E12.8)
bl' bZ' ., b(NSTRIP) local semichords

x, series (FORMAT 6E12.8)

X 0 Xy X (NSTRIP) leading edge coordinates

(I/kr)j series (FORMAT 6E12.8)

“/kr)l' “/kr)Z' - reduced velocities

Lk INFREQ

NOTE: Each new series starts on a new line (card).

C. Example Keypunch Forms

Keypunch forms for the example problem are shown on the following

page. Columns 73 through 80 are for data deck sequencing and may be any

choice of letters and numbers.
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SECTION IV

PROGRAM OUTPUT

Printed Output

pages.

1

2.

3.

All input data.

For each reduced velocity:

a. Reduced velocity value
b. Elements of AIC matrix partition representing each strip.
C. Punched card identification and sequencing.

The example problem printed output is shown on the following

10
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B. Punched Output

1. A deck of punched cards (output) from this program is suitable as

an input deck to other programs requiring the use of AlCs.

25 All punched output 1s sequenced in order on Columns 73 through
B0 starting with HM02000. The data appear in the following order:

a. Card 1 contains (l/kr)l (FORMAT 6E12.8).

b. Card 2 contains m, the size (number of control points) of

the AIC matrix, and n, the number of strips (partitions) (FORMAT 18I4).

€. The AIC matrix punched in column binary form and its TRA

card make up the remainder of the punched output for (l/kr)l.

3. The order of Statement 2 is repeated for all reduced velocities
per input deck.

4. Each matrix is punched in compact form by columns. Column I

begins in Origin 1 and Column 2 in Location (1 + matrix size).

5. The matrix is punched in the order: Column 1 (real), Column 1
(imaginary); Column 2 (real), Cclumn 2 (imaginary); - ; Column m (real),

Column m (1imaginary).

15
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SECTION V

PROCESSING INFORMATION

OE ration
STANDARD FORTRAN "1OMNIT IR system

Fatimated Machine Time

T time 1n  nutes

NSTRIP number of strips

FREQ number of .. ducca valoaities
n number of sets (decks) of input data

n
T 0.2 + 001 (NSTRIP)j x (FRFZQ)j
)1

Machine Components Used

About 2000 core storages
Standard FORTRAN input tape {(NT1)
Standard FORTRAN output print tape (NT2)

Standard FORTRAN output punch tape (NT3)

16



SECTION VI

PROGRAM NOTES

A. Subroutines Used

RDLN: reads and prints title cards

AEROPS: punch AIC matrix

BESSEL function routine

BJYO: computes Bessel functions, order zero
BJY1l: computes Bessel functions, order one
BINPU: binary punch routine

B. Generalized Tapes

Input, print, and punch tapes are defined as Units 2, 3, and 12,
respectively; however, these may be altered by placing the desired units
on symbolic cards HM020028, HM020029, and HM020030.

-
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SECTION VII

FLOW DIAGRAM
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SECTION VIII

SYMBOLIC LISTING

A partial list of the principal FORTP AN symbols used in the program

may be related to the physical notation as follows:

FORTRAN Notation Physical Notation

BR br

B(I) bi

CGIR (I) Real AICs for strip i

CGII (I) Imaginary AICs for strip i
COSLAM cos A

DELY (I) ay,

EJOX Bessel functions of the first kind
EYOX Bessel functions of the second kind
FREQ (J) l/kr. j'th value

NSTRIP Number of strips

NFREQ Number of reduced velocities

S s

The complete symbolic listing is given on the following pages.



-~

C

C
(
C

HARMONIC GUST AERODYNAMIC INFLUENCE COEFFICIENTS 1714/
BY INCOMPRESSIBLE STRIP THEORY. HM020002
HM020003
DIMENSION CGIR(100,4), FREQI100)s DELY(100), o:ce.. HMOZ20004
1 X(100), EJOXL100), EYOX(100) g
COMMON NT1, NT2, NT3 HM020007
HM020008
1 FORMAT { 1814 ) HMO20009
2 FORMAT ( 6E12.8 ) . HMOZ20010
& FORMAT  (1H0 46X, ISHMARMONIC GUST AICS /7 1HO 39X, I3, 9 én
1 13, 20H REDUCED FREQUENCIES / 1MO 24X, ng-‘ LAMBDA 012
2 F15.8, TH, BR = FE15.8, bH, S = F1%5.8 HND200113
S FORMAY ( IHO 23X, IHI 7TX, THDELYI(I]) 15X, &HBI(]) 16X, tx—._, / HM0O20014
1 (1H 21X, 13, E1T7.8, 2€20.8)) HMO 20015
6 FURMAT (1MO 6X, 9M 1/KIR) = SEL1T.8, 7/ (1IN 15X, SE17.8)) HMOZOOL S
7 FORMAT (1M1 21X, 29HHARMONIC GUST AICS, 1/KI(R) = EL15.8, HMO
1 21N, NUMBER OF STRIPS = 3 ) = N
9 FORMAT (1H0 28x, STHALL STRIP PARTITIONS 2 ROWS BY 1 COLUNMN, COMPHNOZ0019
ILEX ELEMENTS / IHO 14x, SHSTRIP &x, 10HROW | REAL 9X, JOMROW 1 I1MMM0O20020
2A0 Ix, 1OHNROW 7 REAL Ix, 1OHROW 2 IMmMAG ) HM020021
10 FORMAT (1M 15X, 113, AFE19.8 ) HMO20022
NT1 = INPUTIAPE »
NT? = DUYPUTTAPE HMO20025
NT3 = PUNCHTAPE HM020026
HM020027
NTL = 2 U
NT2 = 3 :
NTY = 12 —
TWOPI 6.2831853 HM020032
1TWO = 2 HM020034
NCARD=0Q
o =
14 CALL ..-.HJ W, W, 1) —a
READINPUTYTAPE NTI1, 1, zwanqv. NFREQ, NPUNCH
READINPUTYTAPE NT1, 2, COSLAM, BR, S

il




o

HARMONIC GUST AERODYNAMIC INFLUENCE COEFFICIENTS

16

8

19

READINPUTTAPE NT1, 2, (DELY(1), I=1,NSTRIP)
READINPUTTAPE NTL, 2, (BU1), I=1,NSTRIP)
READINPUTTAPE NT1. 2. (XEE)s I=LoNSTRIP)
READINPUTTAPE NTL, 2, (FREQII), Il ,NFREQ)

CONL = TWwOP|leCOSLAM

WRITEOUTPUTTAPE NT2, &, NSTRIP, NFREQ, COSLAM, BR,

WRITEOUTPUTTAPE NT2, S, ((I, DeLY(IL), BULI),
WRITEOUTPUTTAPE NIZ, 6, (FREQUI)I=1NFREQ)

DO 21  JFREQ = 1,NFREQ
WRITFOUTPUTTAPE NT2, 7, FREQIJFREQ), NSTRIP

D( 19 ISTR]P L eNSTRIP

CGIRLISIRIP,,3) = 0.

CGIRLISTRIP,4) = 0.

BIORR = BIISIRIP)/BR

IF (FREQ(JFREQ)) 17,17,18

CGIRILISTRIP,1) ONL1*BIOBReDELY(ISTRIP)/S
yIRUISTRIP,2) = O

GO 19

EKJ] =1./FREQIJIFREQ)*RIOAR
CALL RESSFEL { EXJI,1,EJOX,EYDX,0)

X)),

OEN (EJOX(2)+EYOX(1))ee2+(EYOX(2)-EJOX(]1))00?
f .~;:-A.,o_~__-.n_.»<;.‘_-,.m<,._..._~<‘-,u_-‘;;-_w...\:»t

Gu-(EYOXEZ)SEYOXT I 4EJUXIZ2)*EJUXTL) ) /7DEN
PHIKR = EJOX(1)eF+EJOX(2)C

PHIK] = EJOXI1)*G-EJOX(Z)eF+EJOXI2)

TEMP = EXJIex(ISTRIP)Y/BLISTRIP)

EPSR = COSF (TEMP)

EPSI =-SINF (TEMP)

CONZ = CONLI*BIOBRDELYIISIRIPY/S
CCIRTISTRIP,1)=CON2#(PHIKRSEPSR-PHIKI®EPSI)
CGIRIISTRIP,2)=CONZ=(PHIKRSEPSI4PHIKI=EPSR)
CONTINUE

WRITEOUTPUTTAPE NT2, 9

>

I=1NSTRIP)

1

HM020040

y

X
x
o
"~

C
C

-’

I
x
-
N
O
O
o

HM020052
HMO 20(

HM020064
HM020065




WRITE QUTPUT TAPE NT2, 10, | To(CGIR(T4J) s Jd=1s4),1=1,NSTRIP) HM020078
IF (NPUNCH) 21,20,21 HM020079

GOTO 14
mzc.—.o.o.o.o.o.o.o.o.—.o.o.o.o.o~




eces . o

PAGE &

HARRONIC GUST AERODYNAMIC INFLUENCE COEFFICIENTS

STORAGE NOT USED BY PROGRAM

DEC oC1 OEC  oct
1496 02730 32558 77456

STORAGE LOCATIONS FOR VARIABLES APPEARING IN COMMON STATEMENTS

e A DEC  OCY
NT1 3258) T7486)1 NT2 325£) 17460

DEC OCY

STORAGE LOCATIONS FOR VARIABLFES APPEARING IN

DIMENSTON AND EQUIVALENCE STATEMENTS

DEC 0C1 DEC oct DeC (00 | DEC oct
B 1295 02417 LGIR 895 01511 DELY 1395 02563 EJOX 1095 02107
EYOX 995 01743 FREQ 1495 02727 X 1195 022%3
STORAGF LOCATIONS FOR VARIABLES NOT APPEARING IN COMMON, DIMENSTOUN, OR EQUIVALENCE STATEMENTS
DEC 0cCt DEC (0 | DEC oc1t DeC octy
BIUBR 49% 007S7 BR 494 007158 CONL 493 00755 CoNZ 492 007154
COSLAM 491 00753 DEN 490 00752 eKJl 489 00751 j “ oo071%0
EPSR  4RT7 00747 F 486 00746 € 485 00745 84 00744
TTwD 4R3 00741 NCARD 4B2 00747 NFREQ 4B1 00741 NPUNCH 4B0 DO740
NSTRIP 479 007137 PHIKI 478 0073¢ PHIKR 477 00735 S 476 00734
TEMP 475 00733 TwOPI 474 007132
SYMBOLS AND LOCATIONS FOR SOURCE PROGRAM FORMAT
EFN LOC EFN L0C EFN LOC EFN LDOC
8)1 1 00722 8)2 2 00720 B4 4 007106 815 S 00657
LB N 6 00637 8)7 I 00626 8)9 9 00604 B)A 10 00547
LOCATIONS FOR DTHER SYMBOLS NOT APPEARING IN SOURCE PROGRAM
DEC (a]o | DEC ocY DEC ocry DEC ocrT
1) 467 00723 2) 342 00526 3) 347 00533 4) 32167 1711117
6) 350 00536 C)G1 471 00727 C)G62 472 00730 c)ioo 473 00731
DI20¥ 165 00745 DI3OF 166 00244 D140E 145 00221

[4
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LOCATIONS OF NAMES IN TRANSFER VECTOR
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12e

oE e

HM020086
( UNEX) ) HM020087

ND © YNUX) ) .
RS ) w
Bl 1

Y ANSWERS - » COMPUTE BOTH Y AND J HM0D20092
= -1 o COMPUTE ONLY J,S HM020093

SUBROUT I NE . ‘ ‘ I i
HM020098
HM020099
CALL BJYO (X, T, FJ, FY ) HMD20106
HM02010%
" oaN 45051 Y .
10 CALL BJYL (X, T, F
IF ( N-1 ) 50,50,12 HMD20110

HM020111

HM020116
HMO020117




12e

oE e

HM020086
( UNEX) ) HM020087

ND © YNUX) ) .
RS ) w
Bl 1

Y ANSWERS - » COMPUTE BOTH Y AND J HM0D20092
= -1 o COMPUTE ONLY J,S HM020093

SUBROUT I NE . ‘ ‘ I i
HM020098
HM020099
CALL BJYO (X, T, FJ, FY ) HMD20106
HM02010%
" oaN 45051 Y .
10 CALL BJYL (X, T, F
IF ( N-1 ) 50,50,12 HMD20110

HM020111

HM020116
HMO020117




BESSEL 1709762 PAGE 3

STORAGE NOT USED BY PROGRAM

E s

DEC oOCV DEC  OCY .

325 00505 32561 T7e81

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN COMMON. DIMENSION, OR EQUIVALENCE STATEMENTS

¥

1)

BJYO

10
17
24

DEC ocY DEC ocy DEC ocY DEC ocr
324 00504 Z 323 00503 :
LOCATIONS FUR OTHER SYMBILS NOT APPEARING IN SOURTE PROGARAM
DEC  OCT DEC  OCT DEC oct DEC acT
318 004T6 2] 291 DO%A3 3 7995 D0AAT 8) 305 00es1
310 00486

LOCATIONS OF NAMES IN TRANSFEY VEITOR

DEC ocTy DEC ocr DEC ocT DEC ocr
0 00000 BJY1 1 00001

ENTRY POINTS TO SUBROUTINES NOT OUTPUT FROM LISRARY
BJY1

EXTERNAL FORMULA NUMBERS WiTH CORRESPONDING INTERNAL FORMULA NUMBERS AND ODCTAL LICATIONS

IFN  LOC EFN  IFN LDC EFN IFN LDC EFN IFN
1T 00164 12 10 00176 14 11 00202 16 12 53257
13 00212 18 164 00217 20 15 00224 22 16 00230
17 00247 26 18 00252 28 19 00271 30 20 00276
23 00325 E L] 4] “““"“ 3% 2% 00337 3 F4 ) n—"""
271 00353 “2 30 00s1 4 31 00425 .6 32
313 00437



00000

00020
00021
00022
00023
00024
00035
00026
00027
00030
00031
000132
00033
00034
00035
00036
00037

00053
00054

00001
0000 00 0 00000
«0634 00 & 00000
0500 00 4 00001
0621 00 O 00023
0500 00 & 00003
0621 0Of 20027
0500 00 4 00004
0a21 00 0 00030
0500 00 4 00002
0631 00 0 00012
0500 00 0 0 "0
0601 "0 0 CHO
0100 00 0 VOu. 3
-0120 oM D 0OC™1
0500 00 0 000 &
0621 00 0 00027
0020 00 0 00023
0500 00 0 00036
0621 00 0 00030
0500 00 O 00000
0074 00 4 00053
0 00000 0 00000
0020 00 0 00033
0601 00 0 00000
~0600 00 0 00000
“053%% 00 & 00000
0020 00 & 00005
0560 00 0 00037
0500 00 0 00040
0020 00 0 00027
0 00000 0 00041
s3rTTTITIANNY
+201400000000

-0634 00 1 00112
~-0634 00 2 00104

BJYO

82
83
CALL

B4
8BS

B6

B7
88
B89

1/09/762

ENTRY BJUYO

HiR
SxD
CLA
STa
CLA
STA
CLA
STA
cLA
STa
CLA
STO
TZE
LR B
CLA
STA
TRA
CLA
STA
CLA
TSx
PLE
TRA
STOD
STQ
LXD
TRA
LDQ
CLA
TRA
PLE
ocy
DEC

COMMON BSS

BF2F

SXD
SxD

BILD- 1,4

1.6

83 STORE ADORESS OF ARGUMENT
Be SET J STORAGE

G 6

85 SET ¥ STORAGE

244

Bl

CALL*I SET PARAMETER
83 BOTH J AND Y
82 ONLY J

87 ONLY ¥

B4

B3

B7

BS

BF2F,.4

B6

BJYD~1,4

Seb

-1:] ERRDR RETURN
B9

B4

COMMON

Arvrrrrriay

1.

10

BESSEL FUNCTIONS J ZFRD AND/DOR Y ZERD OF x
BF2F+0031,1

BF2F+0025,2

PAGE 1

1402015)
14020161
14020182
HeI2I163

4AM020154
140201565
442220165
44020157
44020153
440201867
4402017
44020171
14020172
414020173
HM0201 7%
HY020175
44020175
194320177
44020173
44020177
44020180
44020181
44320182
44320183
1402018%
44020185
4%020185
H4020187
44020183
14320133
4422017)
44220171
AND20192
44020193
AMD201 9%
44320135
44020195
44020137




00065
00056
00057
000860
00081
00062
00063
00064
00065
00065
0006 7
00070
00071
00072
00073
00074
Voo TS
00076
00077
00100
00101
oo102
00103
00104
00105
00106

00110
00112
00113

00114
00115

00120
00121
ool1az

~0634
0560
o162
0020
0580
0040
0020
0601
oreo
0601
0560
0040
0500 00
0020 00
-05%
0560
0040
0500 00
0241 00
-0600 00
0260 00
0601 00
0074 00
0 00000
0560 00
0162 00
0020 00
0801 00
0074 00
0 00000
0601 00
0560 00
-
0241 00
0260 00
0300 00

COOBPRBOCOIPROC~0PRROCOOREMIrOCOREBROLIOODODr

00135

0000

1

00216
00064

00002

0004

7

00218

0007

3

00226

0000

3

0004

T

00150

0004

0022
0000

7
1

00110
oo172

00236
00052

000+

7

00254

0005

1

00052

Wi

BF2F+0050,4
lsé

BF2F+0009
2+4
COMMON+006

Freotert:y

BF2F+0016
BF2F+0107

COMMON+D06
RF2F+0081
LOMMON+DOO
COMMON+ 000
COMRON+000
BFZF+0088,4
BRF2F+0108
1.1
BF2F+0029
BFZF 40079

o ;
BF2F+011
COMMON+009

FC2

i3]

COMMON+0086

BF
COMMON+008
COMMON+009

==

Sgw
i
?’ i

1/09762

PAGE 2

44020193
14020193

1402023}
H402020%
44020205

14020203
4402021)
44220211
HuD20212
44020213

L)
.‘uwuu—m

14020215

44020217
s

3

44920221
140223222
14020223

440202:<3
44020227

440202134
44020235




00123
00124
00125
00126
oo127
00130
00131
00132
00133
00134
001356
00136
00137
00140
00141

00143
00144
00145
00146
00147
00150
00151
00152
00153
00154
0015%5
0015%
00157
00160
00161
00162
00183
00184
00165
00166
00167
00170

0765 00 O 00043
0020 00 C 00171
0500 00 0 00050
0074 00 4 00316
0020 00 0 00178
0601 00 0 0004¢
0500 00 0 00150
0241 00 0 00050
~0600 00 O 00041
0074 00 4 00203
0 00000 0 00245
0601 00 0 00046
0074 00 & 00203
0 00000 0 00254
0601 00 0 00052
0500 00 0 00050
0302 00 0 00052
0601 00 O 00045
0500 00 1 00001
0340 00 0 00104
0020 00 0 00164
+202600000000
0500 00 0 00045
0074 00 & 00255
0241 00 0O 00044
0260 00 O 00046
0560 00 O 00047
0162 00 0 00160
0760 00 0 00002
0601 00 0 00051
0560 00 1 00001
0162 00 0O 00164
0020 00 0 0OL72
0500 00 0 00045
0074 00 4 00256
0241 00 0 00044
0260 00 O 00046
0765 00 O 00043

LRS
TRA
CLA
Tsx
TRA
ST0
CLA
FOP
srd
sx
PlE
STO
TSX
PLE

S0
CLA
Fs8
STYD
LA
CAS
TRA
DEC
CLA
T8x
FDP
FMp
LDQ
ToP
CHS
SYD
LDQ
QP
TRA
CLA
sx
FOP
FMp
LRS

s
BF2F+0078
COMMON+00T FC&
BFZF+0163,4
BF2F+008)
COMMONSDON
BF2F+0061
COMMONCOOT
COMMDN+000
BF2F+0088,4
BF2Fe0122
COMMONSODS
BF2Fe¢D0B8,6
BF2F+0129
LOMRONSDO9
COMMON+007
COMMON+DDS
COMMDONSDODS
1,1
BF2F¢0025
BF2re00Ty
3.
COMMON+D04 FCS
RF2F+01130,4
CUMMUNSDD ]
COMMONSDDS
LOMMUNSODS
BF2F+0069

COMMDN+008

Lol

BF2F+0073

BF2Fe00T19

COMMON+004 FCe
BF2F 4013144
COMMON+00)

COMMON®005

35

1709782

PAGE 3

44020235
414220237
44020233
414020237
4402024)
44323241
44022242
414020243
44020246
HM020245
HMD20245
140202417
140202463
14022247
He0202%)
44020251
44220252
14327253
44022254
14020255
44020255
44220257
4402025
44020253
1402025)
14229251
414020252
44020253
140202564
440232565
44222255
440202517
44020253

BT

14320271
44020212
440202713




ooin
00172
00173
00174
ooLT5
00176
o017
00200

00204
00205
00206
00207
00210
oo211
00212
00213
00214
00215
00216
00217
00220
00221
00222
00223
00224
00226
00226
00227
00230
002
00232
00233
00234
00235
00236

0500 00 0 00051
~0534 00 1 00112
~0534 00 & 00135
~0534 00 2 00104

0020 00 & 00003
~0534 00 1 00112
-0534 00 2 00104
-0534 00 4 00135

0500 00 0 00047

0020 00 4 00002

0500 00 & 00001

0621 00 0 00212
~0754 00 0 00007

0534 00 2 00205
0020 00 0 00212

0560 00 0 00042

0260 00 O 00041

0300 00 2 00000

0601 00 0 00042

2 00001 2 00210

0020 00 & 00002
+10544 7113564
+200400000000

+164670315620
«171402400064
+1 74554074002
- _TI503765545
+20150377173%48
~202437777765
+201400000000
~165404416744
*171430340621
«1 74835050211

+200466040575
*#177570222371)
+1644574526173

CLA
LXD

LXD
TRA
LXD
LXD
LXD
CLA
TRA
CLA
STA
P XD
LXA
TRA
LDQ
Fup
FAD
STO
TIX
TRA
OEC
DEC
DEC

DEC

DEC

DEC

COMMON+0O8B
BF2F+0031,1
BF2F+0050,4
BF2F+002%.2
3,6
BF2F+0031,1
BF 7+0025,2
BF2F¢0050,4
COMMON+006
Za b
146
BF2F+0095%

7
BF2F+0090,2
BF2F+0D095

COMMON+0D1

BF2F+«0093,2,1

2.4

1E~18

5
¢,.0002100,-.0039444,+.0444479

“« 3163866, 1. 2650208, -2.209999T,01.

~+00024846,¢.00427916,-.04261214

225300117, -. 74350384, +.60559366,+.36T746651

¢.00014476,-.00072805,+.00137237

1709782

PAGE

-

4402027+%
440222175
44020275
44020217
44020273
44323213
4402023%)
14222231
440202%2
44020233
44020284
143222545
140202485
44020287
44020283
44020237
44020291
443202351
14020232
440202733
44020294
44020235
44020295
44323207

44020293

14020293

44020301




bt

ooz3r
00240
00241
o024
00243
00244
00245
00246

00250
00251
00252
00253
00254
00256
00256
00257
00260
00261

00262
00263
00764
00265
00266
00267
00270
o027
oozi2
00273
00274
00275
00276
oozr7

00301
00302
00303
00304

~1665755523386
*167547604304
~163618754512
~171552174610
~15483530771712
+200630410514
~164434251725
*165463450260

+166433612541
=170530121603
+162513537003
174525237266
+200622077324
+201622077325
0300 00 0 00314
0240 00 0 00314
~0600 00 0 00041
0502 00 0 00041
-0634 00 4 00043}
-0534 00 4 00267
-0300 00 0 00315
-~0773 00 0 00010
0760 00 0 00010
0760 00 0 00001
1 00004 & 00270
0300 00 0 00315
0300 00 0 00041
2 00004 & 00274
0760 00 0 00002
0601 00 0 00041
-0300 00 0 00315
0260 00 0 00041
0601 00 0 00042
0560 00 0 00310
0260 00 0 00042
0300 00 &« 00315
0765 00 0 00043
2 00001 & 00301

DEC

DEC

DEC

DEC
FAD

570
CLS
SxD
LXD
JFA
QL
RND
LBT
rxl

FAD
FAD
Tix
CHS
STOD
JFA
FMp
sto
LDQ
Fmp
FAD
LRS
Tix

=.00009512,-.00552760,-.00000077,¢+.79788455

~.00013558,¢.00029333,¢.00054125

~o00262573,+4.00003954,+.04165397,¢.78539816

1.57079633
BF2F+0161
BF2FeD181
COMMON+000
~OMMON+000
COMMON®002,4
BF2F+0140,4
BF2FeN162

8

BF2F+0146l,4,446
BF2F¢0D162
COMMON+ QDO
BFE2Fe0D145,4,4

~OMMON+000
BF2Fe0162
COMMON+000
CLOMMONSOOD1
BF2F+0157
COMMONGOD]
BF2F+0162,4
35
OﬂNﬂoQ—WOoO-—

ADD PI/2 FOR COSINE
DBYAIN NO.

OF QUADRANTS

FIX FOR QUADRANT ADJUST

OBTAIN VEAREST SEMICIRILE

TEST QUADRANTS

FLOAY

FIRST

AND FIURTH

SECOND AND THIRD

FIRST QJUADRANT FQUIVALENT

OBTAIN SQUARED

ARGUMENT

1709762

14020302

140203))

44020304

44020325
44020335
44020307
4402239%
4432030
4432031)
44020311
44020312
44020313
4402331
4143251315
14222315
14020317
44020319
440203193
44220320
443231321
14022322
14022323
“402032%
44222325
44323325
442323327
44020323
14020323




14

00305 0260 00 0 00041
00306 <0534 00 & 0004
00307 0020 00 & 00001
D010 +164476053726
00311 ~171462246361
00312 175506321103
0031% ~200512567414
003146 +201622077324

+234000000000
00 0 00041
00 0 00003
0100 00 0 00342
0601 00 0 00042
~0320 00 0 00345
0765 00 0 00001
0400 00 0 00042
0765 00 0 00001
0400 00 0 00346
~0634 00 & 00041
0534 00 6 00317
0601 00 O 00043
0500 00 0 00042
0240 00 0 00043
-0600 00 0 00044
0500 00 0 00044
0300 00 0 00043
0 00343

2

5560 oo 0 00041
0162 00 & 00002
0020 00 & 00001

00351 0601 00 O 00041
00352 10u~o 00 0 OOO——

T/09/62 PASE &

FMP COMMON+ODO 4402033%)
LXD COMMONXD02,4 140203131
TRA 1,46 - EXIV n"--n““
ocy 476051 L 175506321703
OCT 600512567416,201622077326,234000200000 4402333
STO COmMmMON+000 SAVE ARGCUMENT SIGN
ssp N ]
T2F BF2F+0183 0 ExIT IF ZERD 44 7
STO COMMON+QODI SAVE N H4)20333
ANA BF2F+018s PUTE TRIAL VALUE, X 440203%7
LRS 1 x
ADD COMMON®0OL x o

1 x

AF2F+D187 “

COMMON®DOOOD .6 00 RETURN ADDRESS 4402) 340

BF2Fe0164,4 S INDEX FOR 3 ITERATIONS 44020365

x )
SQUARE RDOT
COMMONSODY X
COMMONSDODY X N/X 4402235)

LOMMON+D02 X ¢« X 14020351

246 IF ¢« , SKIP ONE 14023355
Le# IF - 4 DO NOT SKIP ONE 44020357

1 :
COMMON+000 44020351
O ~moo-~ MASK EXPONENT 44020352




00353
00354
00355

00387
00360
00361
00369
00383
00 364
00385
00366
00367
00370
00371
0oy?r2
00373
00374
00375
00376
003rT
00400
00401
00402
00403
00404
00405
00406
00407
00410
00411
00412
00413
00414
00415
00416
00417
00420

0300 00 O 00041
0765 00 0 00033
0767 00 0 00001
0402 00 O 00412

=0501 00 0 00421

~0600 00 0 00042
0300 00 0 00421
0560 00 0 00042
0601 00 0 00042
0500 00 0 00413
0763 00 0 00033
0300 00 0 00417
0601 00 0 000s1
0302 00 0 00420
0240 00 0 00041

~0600 00 O 00041
0260 00 0 00041
0601 00 0 00043
0560 00 0 00416
0260 00 0 00043
0300 00 O 00415
0765 00 0 00043
0260 00 0 00043
0300 00 0 00414
0765 00 0 00043
0260 00 0O 00041
0300 00 0 00042
0765 00 0 00043
0260 00 O 00422
0020 00 4 00002
+377000000000
0000 00 0 00401
0000 00 0 00200

#202561251001

#200754215603
+200462532521
+200552023631

+2015562023631

FAD
LRS
ALS

STQ
FAD
LDQ
sTD
cLa
LLS
FAD
STO
FSB
FoH
sTQ

STD
LDQ
FMp
FAD
LRS

FAD
LRS
FMp
FAD
LRS

TRA
IC T
HTR
HIR
DEC
DEC
DEC
DEC
DEC

COMMON+000
217

1

BF2F40223
BF2F+0230
COMMONS0D]
BF2F+0230
COMMON+0D01
COMMON+001
BF2F+0224

27

BF2F+0228
COMMON+000
BF2F+0229
COMMON +000
COMMON+000
COMMON+ D00
TOMMONS0OD?2
BF2F+02217
COMMON®OOD2
BF2Fe0228

35
COMMONSDOD?
BF2F+0225

35
_OMMONS000
CUMMON®ODI
35

BF2F+0231
244
377000000000
251

128
2.8853912903
9614706323
5989786496
.707106781187
1.41421356237

NORMALIZE

1/09/82

PASE

7

1402035%)
1402J0356%
44020365
44220385
44020357
440231363
14020353
44020317)
44020371
1%020312
44020373
143203 7%
440221375
44022375
440203717
44020373
44020377
19432338)
440201381
44020382
44020383
44020386
44020385
494320385
14020387
14220383
44020387
44222330
44020391
44323332
14020393
4402039%
44020395
440202335
44020397
4432313313
1402013939
4402242)




00353
00354
00355

00387
00360
00361
00369
00383
00 364
00385
00366
00367
00370
00371
0oy?r2
00373
00374
00375
00376
003rT
00400
00401
00402
00403
00404
00405
00406
00407
00410
00411
00412
00413
00414
00415
00416
00417
00420

0300 00 O 00041
0765 00 0 00033
0767 00 0 00001
0402 00 O 00412

=0501 00 0 00421

~0600 00 0 00042
0300 00 0 00421
0560 00 0 00042
0601 00 0 00042
0500 00 0 00413
0763 00 0 00033
0300 00 0 00417
0601 00 0 000s1
0302 00 0 00420
0240 00 0 00041

~0600 00 O 00041
0260 00 0 00041
0601 00 0 00043
0560 00 0 00416
0260 00 0 00043
0300 00 O 00415
0765 00 0 00043
0260 00 0 00043
0300 00 0 00414
0765 00 0 00043
0260 00 0O 00041
0300 00 0 00042
0765 00 0 00043
0260 00 O 00422
0020 00 4 00002
+377000000000
0000 00 0 00401
0000 00 0 00200

#202561251001

#200754215603
+200462532521
+200552023631

+2015562023631

FAD
LRS
ALS

STQ
FAD
LDQ
sTD
cLa
LLS
FAD
STO
FSB
FoH
sTQ

STD
LDQ
FMp
FAD
LRS

FAD
LRS
FMp
FAD
LRS

TRA
IC T
HTR
HIR
DEC
DEC
DEC
DEC
DEC

COMMON+000
217

1

BF2F40223
BF2F+0230
COMMONS0D]
BF2F+0230
COMMON+0D01
COMMON+001
BF2F+0224

27

BF2F+0228
COMMON+000
BF2F+0229
COMMON +000
COMMON+000
COMMON+ D00
TOMMONS0OD?2
BF2F+02217
COMMON®OOD2
BF2Fe0228

35
COMMONSDOD?
BF2F+0225

35
_OMMONS000
CUMMON®ODI
35

BF2F+0231
244
377000000000
251

128
2.8853912903
9614706323
5989786496
.707106781187
1.41421356237

NORMALIZE

1/09/82

PASE

7

1402035%)
1402J0356%
44020365
44220385
44020357
440231363
14020353
44020317)
44020371
1%020312
44020373
143203 7%
440221375
44022375
440203717
44020373
44020377
19432338)
440201381
44020382
44020383
44020386
44020385
494320385
14020387
14220383
44020387
44222330
44020391
44323332
14020393
4402039%
44020395
440202335
44020397
4432313313
1402013939
4402242)




POST PROCESSOR ASSEMBLY DATA

423 IS THE FIRST LOCATION NOT USED BY THIS PROGRAM

REFERENCES TO DEFINED SYMBOLS

432 R
12 Bl
21 B2
i3 B3
a Be
30 8s
33 Bé
36 87
37 B8
40 B9
53 BF 28

1 BJYO
24 CaLL
4! COMMON

11
1S
3.
Se
T,
26
i3
34
24,
103,
135,
200,
3T7,.
ie
13
UOO
133,
201,
321,
363,

14,
17,
22

21

53,
104,
137,
204,
320,
402,

31

136,
210,
324,
367,

NO ERROR IN ABOVE ASSEMBLY.

20
35

S4,
106,
140,
206,
322,
4071

oo-
141,
211,
321,
371,

55,
107,
146,
207,
326,

ﬂOc
142,
213,
i3,
312,

57,
111,
147,
330,

100,
143,
257,
332,
373,

1124
152,
255,
3yr,

101,
144,
260,
333,
374,

61,
115,
156,
256,
340,

102,
151,
261,

376,

62,
116,
162,
262,
352,

110,
153,
271,
335,
401,

67,
117,
163,
263,
156,

113,
154,
214,
336,
404,

70,
120,
165,
267,
is7,

114,
155,
276,
361,

71,
124,
172,
270,
isl,

121,
160,
217,
382,

1/709/82

73,
126,
173,
212,
366,

122,
166,
301,
351,

74,
127,
174,
275,

125,
1656,
305,
353,

A

GE 1

75,
131,
175,
33D,
31,

139,
1567,
3)6,
3580,

134
177

302
3715

132
171
3ls



1709782 PASE 1

00001 ENTRY BJYIL 44020405
BESSEL FUNCTIONS J, (X) AND Y, (X) 44020427

00000 0000 00 0 00000 HTR 44020409
00001 ~0434 00 & 00DOD BJY] SXC BJY1~1.4 44020402
00002 0500 00 & 00001 CLA 144 4402041
00003 0621 00 O 00023 STA B3 STORE ADDRESS OF ARGUMENT 443295411
00004 0500 00 4 00003} CLA 3,4 44220612
00005 0621 00 0 00027 STA B4 SET J STORAGE 44020413
00006 0500 00 & 00004 CLA &,% 4AMDZO041N
00007 0621 00 0 00030 STA B3 SET ¥ STORAGE 44020815
00010 0500 00 & 00002 CLA 2,4 44020415
00011 0621 00 O 00012 STA B1 443234617
00012 0500 00 O 00000 81 CLA 44020413
00013 0601 00 0 00025 STO CALL*I SET PARAMETER 44020417
00014 0100 00 O 00023 TZE B3 BOTH J AND Y 4020422
00015 -0120 00 O 00021 ™l B2 ONLY J HuD20421
00016 0500 00 O 00036 CLA 87 ONLY ¥ - 40204822
00017 0621 00 0 00027 STA B4 143234 2Y
00020 0020 00 0 00023 TRA B3 4402042%
00021 0500 00 O 00036 B2 CLA B7 44322625
00032 08621 00 0 00030 STA B85 44020425
00023 0500 00 0 00000 83 CLA 44020427
00024 0074 00 & 00053 CALL TSX BFIF,& HN02042%
00025 O 00000 0 00000 PIE 494023423
00026 0020 00 0 00033 TRA B6 4M02043)
00027 0601 00 O 00000 B4 STOD 14020431
00030 0800 00 0 00000 B85 s1Q AN020832
00031 0534 00 4 00000 LXD BIYL-1.4 24
00032 0020 00 & 00005 TRA 5,4 3s
00033 0560 00 0 00037 B6 LDO B8 FREDR RETURN 149234135
00034 0500 00 0 00040 CLA B9 44020435
00036 0020 00 0 00027 TRA B4 H¥D20637
00036 O 00000 O 00041 87 PIE LOMNON 4020433
00037 v§§ as ocyY ArrIITIIIIINY u”e
00040 O 00000 O 00000 B9 PIE O %)
00041 COMMON BSS 10 494379441
BESSEL FUNCTIONS J ONE AND/DR ¥ INE DOF X 44020642

00053 0634 00 1 00114 BF)F SXD BF3F+0033,1 14020443




e
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00054 0634 00 2 00104 SXD BF3F+0025,2 4M) 2460
00055 ~0634 00 4 DO140O SXD BF3F+D053,4 14020445
00056 0560 00 & 00001 LDO 1.8 HNDZI44S
90057 0162 00 D 00061 e 44020487
00080 0020 00 O 00064 TRA 1 44020443
0006) 0580 00 0 00222 LDQ BF3F+0103 14020449
00062 0040 00 0 00064 TLQ BF3F+0009 4402045)
00063 0020 00 & 00002 TRA 2,4 14020451
00044 0601 00 0 00047 STD COMRON+006 ANDZo452
00063 0760 00 0 00003 ss» 44020453
00064 0601 00 0 00050 STO COMMON+OOT AND 20454
000867 0560 00 0 00222 LDO BF3F+010) 44329455
00070 0040 00 0 00073 TLQ BF3F«0015 44902)4655
00071 -0754 00 O 00000 PXD 4402048517
00072 0020 00 & 00003 TRA 3.4 420855
00073 <0534 00 1 00140 LXD BF3F+0053,1 AN220453
00074 0560 00 0 00153 LDO BF3IF+0064 Hu02045)
00075 0040 00 0 00130 TLO BF3F+0045 44020451
00076 0500 00 0 00047 CLA COMMON+006 FC2 44020452
00077 0241 00 O 00153 FOP BF3F+0064 44020453
00100 -0600 00 O 00041 STQ COMMDN4 000 4NI2085%
00101 0250 00 O 00041 FuP COMMON+000 44020463
00102 0601 00 D 00041 STO COMMONS000 AN 20405
00103 0074 D00 & 00207 TSX BFIF«+D092,4 AND 704857
0010« O 00000 0O 00232 PLIE BF3Fe¢0111 44320653
00105 0765 00 0 00043 LRS 35 1402065673
00106 OZ60 00 0 0O0DAT FuP LOMRONSOOL 49220810
00107 0560 00 1 00001 LDO 1.1 44320471
00110 0OI862 00 0 00112 TQP BF3F 0031 4N320472
00111 0020 00 0 00175 TRA BFIF+008) 44320473
00112 0601 00 O 00051 STO ZOMMON+QO0B 4422047 %
00113 0074 00 & 00207 TSX BF3F«0092,4 Fo3 44020675
00114 O 00000 O 00261 PLE BF3F+0118 AMD208T75
00115 0241 00 0 00047 FDP COMMON+DO6 440204717
00116 -0600 00 O 00052 STy COMMRONS009 AMD20473
00117 0560 00 0O D0OD4AT LDQ COMMON+DDS 19220677
00120 0260 00 O 00231 FMP BF3F«0110 44)2)048)
00121 0074 00 & 00352 TSXx BF3F+0191.,4 440204381




00122
00123
00124
00125
00126
00127
00130
00131

00132
00133
00134
00135
00126
00137
00140
00141
00142
00143
00144
00145
00188
00147
00150
00151

00152
00153
00154
00155
00156
00157
00160
001s1

00182
cole3
00164
00165
001686
00167

0020 00 0 00202
0241 00 0 00257
0260 00 0 00051
0300 00 O 00052
0765 00 0 00043
0020 00 0 00175
0500 00 0 00050
0074 00 & 00321
0020 00 0 00202
0601 00 0 00044
0500 00 0 00153
0241 00 0 00050
-0600 00 0 00041
0074 00 & 00207
0 00000 0 00250
0601 00 0 00046
0074 00 4 00207
0 00000 0 00257
0601 00 0 00052
0500 00 0 00050
0302 00 0 00052
0601 00 0 00045
0500 00 1 00001
0340 00 O 00104
0020 00 0 00167
+202600000000

0500 00 0 00045
0074 00 & 00261
0241 00 O 00044
0260 00 0 00046
0560 00 0 00047
0162 00 0 00163
0760 00 0 00002
0601 00 0 00051
0560 00 1 00001
0162 00 0 00167
0020 00 0 00176
0500 00 0 00045

TRA
FDP
Fup
FAD
LRS
TRA
CLA
TSX

sfo
CLA
FDpp
STQ
TSX
PLE
sT0
TSx
PIF
STD
LA
FS8
sT0
cLA
CAS
TRA
DEC
CLA
TSx
Fop
FMp
LDQ
Qe
CHsS
sTO
L0Q
TQP
TRA
CLA

BF3F«008B7
BF3F«0132
COMMON+008
LOMMON+ 009
35
BF3F+0082
COMMON+0O07 FL&
BF3IF+D166,4
BF3F+0087
COMMONS DO 3
BF3IF 0064
~OMMONCOO7
COMMON+DO0OD
BF3F+0092,4
WQWQOO—NU

-

OMMON+005
BF3F400D92,4
BF3IF+0113%2
COMMON+009
COMMONCOODT
CUMMON+OODY
COMMON+00D4
1.1
aF3F«D025
BF3F+007s
3.
COMMON+OD& FLS
BFIF+0134,4
COMMONSDO )
COMMONSDDS
COMMON+006
BF3F+0072

COMMON+ODS

1s1

BF3IF+0075

BF3F«0083

COMMON®OD4 FLo

1709782 PAGE 3

14020482
44020483
4020484

44325447
44020443
14020487

7

I
14020433
140204695
44020435

10923493
4402050)
44020501

14020525
44022507

1
44222512
44020513

44223513
44222519
: ... = mw'rlr




v
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00170 0074 00 4 00260 TSX BF3Fe0133,4 41402052)
00171 0241 00 0O 00044 FDP LOMMON+003 44220521
00172 0260 00 0 00046 FMP COMMON+DOS 44020522
00173 OFs0 00 O 00002 CHS 44020523
00174 0765 00 0 00043 LRS 35 4402052
00175 0500 00 0 00051 CLA COMMON+OOR 44323525
00176 -0534 00 1 00114 LXD BF3F+0033,1 44020525
00177 -0534 00 & 00140 LXD BF3F+0053,4 1422235217
00200 0534 00 Z 00104 LXD BF3IF+D02%,2 14220523
00201 0020 00 & 00003 TRA 3.4 44020527
00202 ~0S34 00 1 00114 LXD BF3F+0033,1 4402053
OUevd -0534 00 2 00104 LXD BF3F+0025,2 4323531
00204 —~0534 00 4 00140 LXD BF3F+0053,4 14020532
00205 0500 00 0 00047 CLA COMMON+006 14022533
00206 0020 00 & 00002 TRA 2.4 4402053
00207 0500 00 & 00001 CLA 1,4 44023535
00210 0621 00 0 00216 STA BF3F+0099 44322535

1 00211 -0754 00 0 00007 PXD 7 44323537
00212 0534 00 2 00211 LXA BF3F+0094,2 14020533
002!3 0020 00 0 00216 TRA BF 3F+0099 14022537
00214 0560 00 D DOD4Z LDQ COMMUNSDODL 4%0205%)
00215 0260 00 0 00LAL FMP COMMON+000 44022541
00216 0300 00 2 00000 FAD ,2 44020542
00217 0601 00 0 00042 STO COMMON+OD1 44327543
00230 2 00001 2 0C214 TIX BF3F+0D097,2,1 1402054 %
00221 0020 00 & D00UL2 TRA 2,4 44020545
00222 +1058471135%64 DEC 1E-1B 4M020545
00223 +16056407°577 DEC +.00001109,-.00031761,+.00443319,-.03954289 4AMJ2I547

00224 165515023444
00235 +171442421130
00246 —~174503736715

00227 #176657776111 DEC ¢.21093573,-.562649985 14023543
00230 ~200%37777753

00231 +200400000000 DEC .5 44023547
00232 #170555254422 DEC +.0027873,-.0400976,+.3123951,-1.3164827 4402055)

00233 ~174510365414
00234 +1T77477711001
00236 -201521012012




00236
00237

2202425423632
+17670502243)

00241
00242
00243
00244
00245
00246
00247
00250
00251

00252
00253
00254
002%5

00257
00260
00261

0024°
00266
00267
00270

i

00274
00275

0 1
00302
00303

~18ABAA0TE 548
rl67a51750362
~170507023776
+164546557423
*173417726752
+155642604610
+200630410514
+165461647612
-166642403726
-166605630311
+ 171642024531

sy

+200622077324

+201622077325
0300 00 0 00317
0240 00 0 00317
=0600 00 0 00041
0502 00 0 00UVsL
~0634 00 & 00043
-0534 00 4 00272
0300 00 0 00320
-0773 00 0 00010
0760 00 0 00010
0 00001
1 s 002713
0300 060 0 00320
0300 00 0 00041
2 00004 & 00277
0760 00 0 00007
0601 00 0 00041
<0300 00 0 00320
0260 00 0 00041
0601 00 0 00042
0560 00 0 00313

JM‘VwWMMImh". \1“ = v == e it = =
- = - Tews2 PASE S

440290551

44020552
DEC +.01659667,¢.00000156,¢.797884506 1402)055)
DEC  4Y02055%%
DEC ~.00005650,4~.12499612,4.78539816 i
DEC 1.57079613) 44379858
FAD BF3Fe0166 ADD P1/2 FOR COSIVE 44020557
FDH BF3IFeD 164 OBYAIN NO. OF QUADRANTS 1402055>»
14 _ )

(48 3 == == = : MManummem ‘m““““““”ﬂ
SXD o 1 1

LXD BFIFeD143,4 143793552
UFA BF3IF+0165 FIX FOR QUADRANT ADJUST 440235563
ROL 8 4402055
T SEmICIRCLE
.

44020563
1402051

FAD COMMON+000
TIX BF3Fe0148,4,4

on-_——

STO COMMON+001
LDQ




00304
00305

00307
oe3io
00311
00312
00313
00314

00318
00317
00320
00321
00332
00321
00324
00325
00326
003a7
00330
003 Y1
00332
0033)
00334
003356
00336
00337

060341
00342
0034)

00345

00347
00350
00351

0260 00 0O 00042
0300 00 & 00320
0765 00 0 00043
Z 00001 4 00304
0260 00 0 00041
<0534 00 4 00043

0020 00 & 00001
+164476053726

~171462266361
#LT75506321703
~-200512567414
¢2016220717324
+2 34000000000
0601 00 O 00041
0760 00 0 00003
0100 00 0 003%aS
0601 00 0 00042
~-0320 00 O 003¥50
076% 00 0 00001
0400 00 0O 00042
0765 00 0 00001
0400 00 0 001
~0634 00 & 00041
0534 00 4 00322
060! 00 O 00043
0500 00 O 00042
0240 00 0 0004)
~0600 00 0 00044
0500 00 0 DOOAS
0300 00 0 00043
0402 00 0 00350
Z 00001 & 0033
~0534 00 & 000s1
0560 00 O 00041
0162 00 4 00002
0020 00 & 00001
+001000000000

# 100400000000

-llytﬂsrzroiw‘n-.1--
170097862 PAGE &

FMP COMMON+OD] 440205717
FAD BF3IF+0165,4 14020573
LRS 35 490208717
A o

44020381
LD ZOMMON+002,4 414020548
TRA 1,4 EXLT 44221583
DCT 164476053726,57146462246361,175506321703 14020584

.

DCY 600512567414,201622077324,4234000000000 3 49020585
STD ZOMMON+000 SAVE ARGUMENT SIGN 44020585
Ssr ~ 18020587
TIE BF3F*0188 TO EXIY IF IERD 44020583
STD COMMON+001 SAVE N HN20587
ANA BF3F+D189 PUTE TRTAL VvALUF, X 1402059
LRS 1 X 44220591
ADD COMMON+0O1 X 14220592
LRS 1 x HN220593
ADD BF3IF+0190 4402039
SXD COMMON+ODO0,4 00 RETURN ADDRESS 44220595
LXA AFIF+D147,4 SEY INDEX FDR 3 TTYERATVIDNS 143729595
STO COMMON+0D?2 SAVE X 440205937
CLA _OMMON+001 COMPUTE SQUARE RDITY 4020593
FOM CUMRONSO0Z X N/X 4%0225%7
STQ COMMON+D03 x 4422062
CLA COMRON+DO0Y X N/X H¥020401
FAD ZDOMMON+DD? X « X 4940205837
SUB BF3F«0189 IVIDE BY 2 14220623
TIX BF3IFeOLT77,6,1 REPEAT LDOP 14020624
LXD COMMON+*000, 4 QOORE EXIT snv"- 44920509
e 2, IF +, - ONE 44320837
TRA 1,4 IF - , DO NOT SKIP DNE 19329593
DEC 134217728,8657043456 002 EXP 127, 1/2 = EXP -b64 44020507

it A““N'

it I

LW
|

|
1
if

|
:'m |
i
|

i
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00352
00353

00355
00356
00357
00360
00361

00382

00365
00366
00367
00370
oo3n
00372
00373
00374
00375

003y

00401
00402

00814
00415
004186

0100 00

-0120 00
0601 00

-0320 00
00

0765 00

0767 00

0560 00
0601 00
0500 0O

00
0000 00

CoBPBOCCORReCOCO0BECOO0BRPOCOCOReRCOORORF s

00001
00001

000s1
00414
00041
00033
00001

00415
00424

00424
00042
00042
00416
00033

00041
00423
00041
00041

00401
00200
00417 +202561251001

TZE 1,46

TMl 1,46

§T0 C

ANA

FAD C

LRS 27

ALS 1

SUB BF3F+0226

LDQ COMMONCDODI
STD ZOMMON+001
LA BF3Fe0227
LLs 27

FSR BFIF+0232
FOM ZOMRON+OOC
STQ COMMON+000
7o Zommowe002
sT0

LDQ BFIF+0230

FMP CDMMON+DD2
FAD BF3F+D229

LRS 35

FAP COMRONSD02
FAD BF3F+0228

LRS 35

Fup COMMON+DO0
FAD COMMON+001
LRS 35

ATR 2%7
MTR 128
DEC 2.8853912903

ERROR RETURN
.

1709762 PAGE 7
414)2)51
14020511
44020512
44220513
44020514
44020515
14020615
14)20517

14323621
44022622
1402052}
102062
443208625

He32982s
iN320527
142226213%
44020629

e

4943235513

4402053
440205125
1Y

533
1402064)
44323641

HND20645
44020667




00420 2200754213603
00421 ¢200462532521
00422 +20055202363
00433 +201832023631
00424 +232000000000
00426 #2005427102177

DEC .9614706323
DELC .5989786496

1709762

PAGE 8

14020643
14020647
44020650

14325553
14020654




9¢

. . J .
210, 212, 213, 220, 260, 261, 265,
323, 325, 331, 333, 342, 343, 355,
s # |
41 CO 36, 64, 66, T8,
133, 135, 136, 141, 164, 145, 146,
205, 214 215, 217, 262,

36,

265,

147,
263,

156,
274,

303, 307

313,

275,

UON. OO L

’ 25,
' 157,
304,

’
163,
302,

160
301,

157,
217,
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b

ib
L]

r

SUBROUTINE AEROPS

DIMENS LON

CHIU100,4),

1120 s0K,
{ 1HO 40K, 2&4H
10H THRU HMO2

FORMAT ( 214, 64X, 4HHMO?
BLEDI=603044000260

10RE=1

IS=NSTARY

WRITE ODUTPUT TAPE NTAPET, 1y

[S=1Sel
K=2e¢[SIRIP

WRLTE ODUTPUT TAPE NTAPET, 3,

IS~iSe]

D86 & 1I=1,22

Al1)=0.
L=(
M=0

DO 12 I*1.1S51RIP
.vl-N

Do 11
MM |

IF (M-23) B,5,5

M=p-—-22

CALL BINPU (A, 22,
LORG= LORG 22
15=15+1
D8 & WN=1,22

ATN) =0.
LF  (W=23) 15,5,5

IF (L)

8,

8,7

AfM)=LHil, )

N=Mel

1F (m=23)

L=1
GOTO0
L=0

S

10,9,9

VBRwW, 1S

Ke ISTREP, IS

IORG,BCDZo IS«NTAPET)

RS

(VBRW,, ISTRIP,CH NTAPEI NTAPET NSTART
A(22)

0N/

HM0D20655
HM020656

HM0D20661
HM0206672

HM0 23666
HM020667

HM020668
HROZOOLY

HROZOGT1
HMD23672

HM020673
HM0206174
nmozoe /"
HMO206T76
HRO208 77
HMD?2D478
HM020679

HM020680

HMD20685
HM020686

HHM020691

HM020692

e




g -

NdNTI8 T1TVD 41

(L3dVIN®ST1*7078°0%0°V)

COLC20mWH
669020WH

14S1=S51

Z-NoMaM

(Z+r*TIHI=(W)Y

969C2OMH
E6S020NWNH
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STORAGE NOT USED BY PROGAM

DEC  ocCT OEC  oOCY
269 00415 32561 TT1461

STORAGE LOCATIONS FOR VARIABLES APPEARING IN DIMENSION AND EQUIVALENCE STATEMENTS

DEC ocy DEC ocr DeC oce DEC oce
& 268 00414

STORAGE LOCATIONS FOR VARIABLES NOT APPEARING IN COMMON, DIMENSION, OR EQUIVALENCE STATEMENTS

DEC ocrt DEC ocv DEC ocry DEC ]y |
BLDZ 246 00365 10ORG 245 00365 is 244 00384 3 243 00383
L 242 00362 L] 241 00361

SYMBOLS AND LOCAYIONS FOR SODURCE PROGRAM FORMAT STATEMENTS

EFN LOC EFN L0C EFN L0C EFN L0S
L 2R 1 90354 8)2 2 00387 8)3 3 go327

LOCATIONS FOR OTHER SYMBOLS NOT APPEARING IN SOURIE PROGRAM

DEC ocry DEC ocr DEC ocv DEC 1Jon |
2) 199 00307 3) 204 00314 6) 206 00316 9) 237 00355
162 239 00357 1100 240 00380

LOCATIONS JF NAMES IN TRANSFEQ VECTOR

DEC ocr DEC ocr DEC ocrt DEC ole |
BINPU 2 00002 (FIL) 1 00001 (STH) 0 00000

ENTRY POINTS TO SUBROUTINES NOT OUTPUT FIDW LIBRARY
BINPU (FIL) (STH}
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BINPU ROUTINE TO wRITE COL .aa n-u.. .I nbnuo !n.a-

00006

FRANGFER VECTOR
00000 743146623460
00001 746651623460
00002 745123303460

00006 0634 00 1 00142
00007 0634 00 2 00143

00013 0621
00014 ~0500 60
00016 0602 00 O 77776

PAGE |
ooooooo.oooooooooooooooooooooooso.ooooooo.oo-ooooooooooooooooooooo.oooo1lu~u~m
. 44020723
. == HNO20T27
. e = — »
. ‘ Y TO BE PUNCHED) == =3 ~ WWD20731
. TSx LOC [ND. wORDS TD PUNCH) oTy2
. TSx LOC (CARD ORIGIN FOR 1ST CARD) 44020733
. eTSX LOC (SEQ ND. OF 1ST ZARD) 4402073
. -TSX 1D FOR THIS DECK, 157 i'iqggig
. TSx = TAPE NUMBER) : =
sesnsCONTRARY l.ﬂl!l!:‘ﬂ%’ et
-

e ITEMS MARKED (e) MAY BE DELETED. BCD ID wlLL BE “¥020737

. UNCHANGED AND SEQ. NOS. WILL BE CONTINUOUS STARTING 440207¢D

- FROM 000. ALSD DRDER MAY BE SwW]iLMED.

. = = ===

* THIS VERSION PUNCHES OFF-LINE ONLY. ==

-

ooo..ooooo..ooooooooocooo‘oooooooo'oooo.oooooooooooooooooooooooooooooooo.‘ju~u:.m
ENTRY BINPU 44020745

. "w0ZO7 .1

(105)

(WRS)

(RCH)

(wic)

BINPU SXA 44020743
SXA 44020743
CAL®

= 57D =

= CLa LOC OF ARRAY =

STA
CAL» WORD COUNT 4402075%
SLwW ;‘o~o~mu

END=0 IF TRANSFER CARD




00016 0402 00 O 00325 sus D1 HM020755
00017 0622 00 o OOOOO STD LOCN 44020757
00020 0634 00 0 _ == = === Eee

00023 ~0120 00 O 00025

1
00024 -0501 00 O 00266 ORA REL ADD RELATIVE BIT 44020752
WORD

00025 ~0501 00 O 00334 ORA ..-x)nm . T-9, COUNT=22 ‘ 44020763

AND SET CELLS FROM CALLING SEQUENCE. HM020753

ooooooooo-ootooooooooooooooovoo.ooooooooooooooooooooAAO~O~0~

00033 0322
00034 lo—OO

0

0 00307 ERA MSKTSX 44020774
OOOOJO qz~ ﬂ~ JOSQDquumw Alo~u-u
ﬂ . .i..v‘ :f.h‘, .. ‘ .‘.,wﬂ 1 .,.rn

00041 -0100 00 0 00043 INZ o2 IS mmo ND lOtl~mno. H422078)
T 0008&? ~0754 00 o OOQOO PXD NO 44020781

00047 009~ 00 0 00267 SLw SEQNO SAVE 44020785
0005%0 1 --~ 4 Ooomu xi G5.,4,-1 44020787

] U
00056 AOMNO 00 0 77776 NLZT END IS WORD ZOUNT ZERD HN220792
00056 0020 00 0 00152 TRA TRCD MUST BE A TRANSFER CARD 44020793




Ss

41"

BENPU ROUTINE TO WRITE COL BIN CARDS ON TAPE. FIBII

00057
00060
00061

00065
00066
00067
00070
ocoen

.JT2

00073
00074
00075
00076
o007
00100
00101
00102
00103
00104
00105
00106
00107
00110
oo111
00112

0774 00
~0754 00
0774 00
0560 00
=0600 00
0361 00
1 00001
3 00000
2 00001
0634 00
0381 00
0602 00
-0500 00
0560 00
~-0765 00
-0500 00
~0763 00
-0600 00
<0130 00
0634 00
0774 00
0774 00
07rs 00
~0754 00
~0114 01
-2 00001
0767 00
0020 00

QoINS INNIION

CO=~QEmIrN~0O000C0C0O0Q

00026
00000
00000

11770
11710
00066
00160
00062
00061
171740
17741

00267
00327
00022
00305
00008
00326

00120
00004
00002
00003

00230
00113
00014
oolL07

1/09/62

PASE 3

4402279%

T Y L L e T R R L A R R ]

. BUILD THE CARD INAGE.
T L L T R R L L L P L b

.

NEXT  AXT
PXD

COUNT  AXT

ARRAY LDQ
s1Q
ACL
TXI

LOCN TXH
TIX

IN SXA
ACL
SLW

2242

LR

'.QO

CIMAGE 24,7
CIMAGE+24,2
*4lyb,1
CC<-O-..
ARRAY, 2,1
COUNT &
CIMAGE
CIMAGE+]

CLEAR AC FDR CHECKSUM.
MOVE ARRAY INTD CDRE.
ACCUMULATE CHECKSUM FOR BODY.

FINISH WHEN SPECIFIED

BY ND. WORDS DESIRED.(2,4)
SEY COUNT FOR NEXT LOOP.
ADD IN CONTROL WORD.

PUT CHECKSUM [N TMAGE.

ANDZOTIS

44020793
140237137
44020802
44020801
44020892
HM022803
4A%02080%
44020825
44020805
14020807
44020803
440208273
44020812
443233511

oocc-oooo-oou-oo‘ooooo.ooooooooooooooooooonoo.oooooooooo-ooooooooooooo-o¢Au~uu—~
. EDIT THE IDENTIFICATION FIELD.
e T L T L b L

-

EDLY CAL
LDQ
LGR
CAL
LGl
STQ
XCL
SXA
AXT
AXT

ABC AXTY
PXD
CAQ
TNX
ALS
TRA

SEQND
Li1)
18
BCDID
)
I0LCD

Svl,l
Gyl
3,1

TAB,,1
e+3,1,1
12

&~3

SAVE FOR FINISHING.

44020813

44020815
44020815
44020817
44020813
4M020831)
44020820
“4020821
44020822
443223823
4402082%
44020825
44020825
AM920827
44020823
44020823
4402083)
44022831




9¢

BINPU ROUTINE TO MRITE COL BIN

0602 00
E Se¢P 00

00113 2
00114 2
00115 2 00001 &
00116 0580 00 ©
00117 3 00000 2

1

00120 0774 00

0761 00
00122 ~0500 00
00123 0074 00
00124 0522 60
00125 ~077& 00
00126 0522 60
00127 0754 00
00130 0621 60

w
PIN~OBDOOCOOORSMOSTrOSONRNOO

oo

TT734
00115

TT7740
00333
117140

Svi

SLw
™I

AXT

LAST#4,2
,§.¢—o~ol~

COL BIN AT LAST TO LAST+3

44020832
44020833

14027837
44020833

.oo.cooooooooo.oooo.ooooo‘oooooooooooooooOoooooooooo.oooooocoooooooooooazsUNUQwu

IMAGE IS BUILY, WITH THE BODY
| CIMAGE+23, AND ID AT LAST THRU Fhmumﬂw
TE THE CARD DN TAPE, sessanes

....O.....C‘....‘......‘........“...‘...........‘...'..O....‘......'..-&)ﬂ

4402084+
14020845

WRITE
WRITEL

BPTES

X1
X2
X4

R R R R Rl

SWTCH

NOP
CAL

CAL
ACL
SLw

CIMAGE

14D

$(RCH)
Ds4
$(WIC)
SINER) .4
SEQND
Ll
<wﬂ.¢°
SEQND
END
SWiCH
BFTES
$ITES)
we,
e, 2
.. L4

Se b

A22
CIMAGE

ESTABLISM 1/0 FOR TAPE I8

SET (WER) FOR RETRY. ;‘u~oowU

44020851

INCREMENT CARD COUNT.

44020855
44020857

TEST IF LAST CARD.
NOT THE LAST C

44020862
44020853

44020853
440208567




00151

00152
00153
00154
00155
00156
00157

00160
oolel
00162
00183
00164
00165
00166
00167
00170
uolT71

Qoir?
00173
00174
00175
00176
00177

00201
00202
00203
00204

0020 00 0 00057
0774 00 2 00027
0800 00 2 77770
2 00001 2 00153
0500 00 0 00322
0622 00 O 77740
0020 00 O 00073
0600 00 O 77776
-2 00001 2 00070
0602 00 0 77777
~-0754 00 2 00000
0402 00 0 77740
0622 00 0 77740
-0500 00 O 77777
-3 00000 2 00070
0600 00 2 77770
1 117171 2 0067
~075& 00 0 00000
-=0520 00 0 00302
0020 00 0 00211
0765 00 0 00022
0221 00 0 00332
0601 00 O 77777
~075« 00 0 00000
0221 00 0 00332
0767 00 O 00006
~-0602 00 O 77777
-0754 00 0 00000

PAGE S
TRA NEXT 4402087)
NN L e L L R A Pl R
N - He020872
TRCD  AXT 2342 , CLEAR REST OF 020873
s12 CIMAGE®24,2 CARD IMAGE. .
TiX e-1,2,1 ‘LONJﬂww
CLA InC STORE ZERD wWORD COUNT 44020875
STD CIMAGE 44020877
TRA EDIT 873
- SEE I
SEnsEsERERERES cus L T T

. i . 44020881

our ST2 END WORD COUNT EXHAUSTED 4402088 ¢
TNX INy 2,1 RETURN IF CARD IS FULL 44020883
SLW COMMON SAVE CHECKSUN, e
PXD 0s2 CORRECT #ORD COuNT
sus CIMAGE i
STD CIMAGE 1
CAL COMMODN RETURN CHECKSUM, 44020883
TxL INs 2,0 440208873
sTZ CIMAGE#24,2 SLEAR REST OF CARD.
xi 8=2.2,~1

L d
...'.‘.‘..'..O0.0.‘..................“...................'....‘.........ﬂ

» THIS ROUTINE CONVERTS A BINARY INTEGER TO BCD. (& OIGITS DECR-MQ) 44020834

T T L L T T Y R R R A AL R A P L

-
COSEQ PxD :
NIT BLSEQ TESTY 1F BLANKS DESIRED.
TRA COSEQX
LRS 18 RIGHT ADJUST BIN INTEGER
pvP TEN
S10 COMMON
PXD
pyeP TEN
ALS 5
ORS COMMON 44020325

PXD 44020907




n

14020903
44020903

14020917
« TABLE FOR BCD ADDITION OF 1 TO C(ACC)

14022929
- T — S S—S N — - shoslsad
00221 0400 00 0 00215 ADOD 81 . 14220925
00222 0500 00 0 00215 CLA 81 5 140209217
= : 3
™ v : , = -
6 :

00227 0000 00 0 00216 HTR G 0 WITH CARRY 14023332
o TABLES FOR BCD-COL. BIN. CONVERSION 44322933

00241 #000000000001
00242 —~37T377770000




SINPU ROUTINE TO MRITE COL BIN CARDS ON TAPE. FIBII

00243
00244
00245
00248
00247
00250
00251
00252
00253
00254
00255
00256
00257
00260
00261
00282
00263
00264
00265
00266
00R67
oozro
00271
00272
00273
00274
00275
0o27e
00277
00300
00301
00302
00303
00304
00305
00306
00307
00310

+000000000102
+000000000042

+000000004000
+000000004400
+000000004200
+000000004100
+000000004040
+000000004020
+000000004010
#000000004004
+000000004002
+000000004001

+000000004102
+000000004042

-3 11?77 T 00000
0400 00 0 00000

i

+ 000000002000
+000000002400
+000000002200
+000000002100
+000000002040
+000000002020
+000000002010
+000000002004
+000000002002
+000000002001

0 00000 0 o00OOO

+000000002102
4000000002042
606060606060

606060606060

0074 00 0 00000

+000000000000

10123 oCr

ocr

BCis BCI
ocr

MSKPDT TxL
REL ADD
SEONO BCI

ocr

BLSEQ
ocr

BCDID BCI
BLANK BCI
MSKTSX TSX

ocr

= = - =

1709782

0+0,0

6000,4400,4200,4100,4040,4020,4010,4004,4002,4001

1,8
$102,4042

Oe7e-1

1.
2000,2400,2200,2100,2040,2020,2010,2004,2002,2001

2102420462

1
1,
0
0,s1400,1202;1100,1040,1020,1010,1004,1002,1001

PASE 7

44020937

440209133

44020935
49020947

44020941
44020362
14020943
44020944

H402)365
4020945

HN020947
440237343
14020343
4422095)




$S6020nk

000000925000+ ¥€E£00
92000 0 00 0000 §EE00

NO1313%S Q¥OF TOWINC

-
-

(9e02CnH
ES6020mH

2z

00000 0 00000 0 92€00

374 07101

456020mK

00000 O 10000 0 92€00

10

1‘0%0

€S6020nK

2001000000004 0Z€00

00100000000+ L1€00

002100000000+ Z1£00

004100000000+ 11€00




BINPU ROUTINE TO wRITE COL BIN CARDS OM TAPE. FIBILI
POST PROCESSOR ASSEMBLY DATA

336

15 THE

FIRST

LOCATION NOT USED BY THIS PROGRAM

REFERENCES TO DEFINED SYMBOLS

330
336
54
51
31
53
10
216
142
1%3
184
331
333
105
P16
160

120
230
215
332
322

73
rP7730
66
327
5F

&2
305

306

SA
D1
G2
G3
G4
G5
IN
8
x1
X2
X4
14D
A22
ABC
END
ouY
REL
sVl
TAB
81
TEN

BLIs
EDLY
LAST
LOCN
Len)
NEXT
1RCD

BCDID
BINPU
BLANK

147
115,
15,

102
107
134,
176,
155

157

113,
L7
T4,

151

13,
51,

211

167

122

117
55, 136, 160, 335

215, 216, 2117, 220,
201, 205

214, 335
133

67

16

40, 1713

Nkv—n

222,

223,

224,

225,

226

1709782

PACE 1




29

I

HOZNSH 292
xX0350) 112

LA

il
il 1 il

arm}:w

il
il
|

et

53149

0%l
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