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An IBM-7O4 Code for Studying Particle Orbits in Cyclotron Fields 

by 

H. C. Owens and T. A. Welton 

I. INTRODUCTION AND GENERAL DESCRIPTION 

This program is the second of a series of II:M-7O4 codes designed to 

study the properties of orbits in arbitrary cyclotron field configurations. 

This report is a preliminary and somewhat sketchy description of the general 

orbit code. The code* is felt to be in good. operating condition, but obvious

ly no guarantees can be made. A fuller description, together with some use

ful modifications may be issued later. The first code of this series (ORNL 

designation is No. 1462) is a code for determining properties of equilibrium 

orbits and small oscillations. It has been incorporated into this program as 

a subroutine to enable the code to locate resonances, and to make use of the 

details of the small oscillations from the equilibrium orbit in choosing 

initial conditions for studying non-linear orbit properties. Code. No. 1462 

is completely described in O:RNL-CF-59-11-2. The general orbit code takes a 

particle with a specified initial momentum and follows its progress through 

the cyclotron. The equations of motion integrated are: 

p' = Q - rB(r,Q) r 

p' = (r/Q)pr 

p' = [r 'dB/ 'J r - (pjQ) 'dB/? Q] z 
z 

*sets of binary program cards can be obtained by writing to T. A. Welton, Oak 
Ridge National Laboratory, P. o. Box X, Oak Ridge, Tennessee. 

Because of the flexibility and complexity of this cod.e, no complete guarantee 
can be given of its correctness. It has operated sa~isfactorily over a range 
of conditions. Errata will be circulated, if errors are discovered, and com
ments on possible malfunctions will be welcomed. 
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z = (r/Q)pz 

I = Q -r B Pre e e e 

r' e = (re/Qe)pre 

t' = (N/2,r)E r/Q, 

prime means d/dQ 

Q(Q) 

p 

z 

Pz 

t(Q) 

r (Q) e 

Pre(Q) 

Qe(Q) 

N 

E 

= radius as a function of Q for the orbit to be 
calculated 

= radial momentum as a function of Q for an arbitrary 
reference orbit in the median plane 

= ( 2 2)1/2 p - Pr 

= magnitude of the particle momentum 

= axial displacement 

= axial momentum 

= (N/2,r) x time from Q = 0 

= the value of r(Q) a particle will have if started on 
the equilibrium orbit and given acceleration each 
Ru.nge-Kutta step 

= the value of pr(Q) of the equilibrium. orbit 

= ✓ p2 _ p2 
re 

= number of sectors 

= total relativistic energy. 

Various combinations of these equations are allowed as explained in the 

operating instructions. The following uni ts are used: 
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speed in units of c, so that velocity and~ are identical 

momentum in units of m c, where m is the parti cle rest 
0 0 mass 

2 energy in uni ts of m c 
0 

time in units of a = c/ w 
0 

field in units of b = m c w /e. 
0 0 

4 If b i s measured in units of 10 gauss, and t he particles have charge 

number z and mass number A (not necessarily integral), then: 

a= 313 ,0 A/bz cm= 123, 21 A/bz inches 

w/2~ = Z/A (15.246 b ) Mc/sec . 
0 

The resonance hunt routine takes a given resonance and finds t he mo

mentum which will cause the operat ing point in the ( -,) , ;) ) plane t o fall r z 

a given distance from a specified resonance line . The algari thm for this 

procedure i s as foll ows . 

If it is desired that k = m ])r + n -i>z' then a :function f(p) is defined : 

f(p) = m -,) + n -v - k r z (1) 

For convenience, 

parameters. The 

_.res• and _ires. h l d b ~ ~ are c osen separate y an must e input r z 
res . res number k is then calculated as k = m v + n 1,/ • r z 

Note that the values of -ii and -v finally detennined by the resonance hunt r z 

will not necessarily be identi cal with -vres • and -v res· • A guess p i s r z o 

made for panda corrected value p1 is calculated by Newton's method: 

(2) 
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,)res• are input parameters, used to determine k and 
z the distance awa;y from the resonance line 

are integers specifying the resonance of 
interest 

v r(p), ))z (p) are the radial and axial frequencies, respect
ively, as found by the equilibrium orbit code 

is the initial guess for the momentum. (Ex
perience shows that the nearest entry in a 
reasonably small interval table of equilibrium 
orbit values is usually necessary and probably 
sufficient.) 

is a standard increment by which the momentum 
is varied, to estimate df/dp 

is the new momentum guess. 

With p: p
0 

and then p = p
0 

+ t:., the equilibrium orbit code is run. 

f(p) and f(p + t:.) are computed from which, using (1), a new guess, p, 
0 0 0 

is computed. A test is made to see if \ f(p )j <. E , where E. <-~ 1. 

If l f(p) \ > €, p1 replaces p
0 

and the procedure is repeated until the 

condition is met. Check is made in case the procedure fails to converge, 

i.e. for \ fn \ > \ fn-i \ the calculation stops and a diagnostic comment 

is printed on t he printer. 

If the resonance hunt is used, then the initial conditions are placed 

on an ellipse of the form 

-- ✓ ~: x(Q) Ju:. (A cos (3) 

(4) 
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= the starting angle 

= 

= 

= 

= 

= 

= 

= 

are the deviations from the equilibrium orbit of the 
radial coordinate and momentum 

an input number which determines the x-amplitude. 
(Action) 

an input number which is the phase angle ( in radians) 

Ml2 M:i_i(Q) - l/2(Mu - M22) ?\2(Q) 

-sino JS_2(Q) 

Ml2 M2l(Q) - l/2(?\1 - M22) M22(Q) 

-sin o M22(Q) 

?\2 sino 

o = 2~-,). /N, and the M.j give details of the small oscillations. 
X l. 

For the sake of brevity in this report, the reader is referred to ORNL-2765, 

pages 42-44, by M. M. Gordon and T. A. Welton, for explicit definitions of the 

Mij. Exactly parallel definitions hold for the axial motion. 

It will be observed that, with these definitions, if the amplitude is 

sufficiently small to allow neglect of non-linear effects, the ellipse de

fined is just an invariant ellipse. With this option it is possible to ob

tain as -on-line printed output r, p , z, and p , a CRT plot at a pre-set r z 

interval of x and Px' 

~cos 1fx and 

or a CRT plot at a pre-set interval of the variable_s 

~sin ?Jr. 1-;- X 
These arrangements have been made to 

facilitate obtaining neat and easily interpreted phase plots. Other 

alternatives can be easily arranged by the user. 
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II. OPERA.TING INSTRUCTIONS 

The program is designed to be stored on, and used from, logical 

tape 3. The control subroutine reads the code into the memory from cards 

and then writes t he code on tabe 3 in three parts . Part one has all of 

the code that is common to the modified equilibrium orbit code and the 

general orbit code. including the input parameters. Part two is the modi

fied equilibrium orbit code including the resonance hunt routine and the 

initialization part of the curve plotter routine. Part three is the 

general orbit code. Once the program is written on tape 3, the progr am 

deck need not be loaded again. All that is needed to run the program, in 

addition to the parameter cards, is a load card and t he proper transfer 

cards as explained below. 

Two basic modes of operation are possible as follows: 

A. Resonance Hunt Not Used 

The code enters this mode if HNTRS = O. The code must be furn

ished the initial momentum in PRES, the starting radius in RESR, and the 

starting radial momentum in PRRES . If plots are to be made, the radius 

of the equilibrium orbit at the plotting angle must be input in REA.RP 

and the radial momentum in PRBRP . Other parameters possibly needed axe, 

by number, 1, 2, 7, 8, 9, 17, 18-27, 31-4o. 

B. Resonance Hunt Used 

The equilibrium e>rbit values of r and p , at the approximate r 

p-value for resonance specified by PORES, must be input in RESR and PRRES , 

:respectively. Other parameters possibly needed are numbers l-4o . 
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Several options for both A and Bare allowed, and are controlled 

by either keywords or sense switches. These are: 

1 . Acceleration Options. If NACCE = o, no acceleration will 

occur. If NACCE = 1 and NACON = O, accelerating gaps will be spaced 

around the cyclotron. The first gap will come at the end of the Runge

Kutta step during which Q becomes larger than GAPLl and each succeeding 

gap will occur at intervals of 2,r/GAPPR, where GAPPR is the number of gapE! 

per revolution. If NACCE = 1 and NA.CON= 1, acceleration will be given 

at the end of each Runge-Kutta step. Also, two additional radial equa

tions will be integrated to update the equilibrium orbit, enabling r, p r 

plots to be made with reference to the "central rey". Note: GAPPR must 

be a floating point number giving the number of times energy is supplied 

during one revolution in either of the options above. 

be 8E 

2. Time Options. If TIMIN = o, the energy gain per gap will 

= 8/GAPPR. If TIMIN = 1, 6E = 
6 

GAPPR 
[ (1- E. )cos(Q-wt) + f.. cos3(Q-wt) , 

where 8 = DELTA, E:. = EPSGP, and lJ = OMEGA in the table of parameters. 

3. Online Plot Options. If PLT = o, no plots will be made. 

If PLT / O, then plots will begin at the Runge-Kutta step specified by SPLOT 

and continued at sector intervals specified by PLT. If sense switch 6 is 

up, r,pr plots relative to the equilibrium orbit will be made. If s.s. 6 

is down~ cosr, {J';_- sin lf, as defined in equations (3) and (4), 
1{ ,/-;-

will be made on the rand p axes, respectively. 
r 

4. Offline Plot Options. If PLOFF = 1, the following information 

will be written on tape 4: 



th 
0 record 

1st_ Kth 

records 

K + 1 record 

K + 2 to end of 
1st orbit. One 
record each R.K. 
step 

end of 1st orbit.
end of 2nd orbit. 
1 record each R.K. 
step 
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l Nonsense word } 
Run number (RUNNO) 
Key word (KYWRD) 

Nonsense word 
x1 
~ 
Px1 
Px2 
R 
Pr 

:~} not written 
Pzl if NZM = 0 
Pz2 -

t°nsense word } cos or 
cos oz 

Nonsense word 

~eJ 
R 
Pr 
z 
Pz 

End of File Mark 

~Norense word 

J 
Nonsense word 

Re 
Pre 
R 
Pr 
z 
Pz 

End of File Mark 

Identification material 
for use in processing 

Written by equilibrium 
orbit code at the end 
of each Runge-Kutta step 
when resonance hunt is 
used. Written once for 
each picture. 

Written once for each picture 

Written by general orbit 
code at the end of each Runge
Kutta step for 1st orbit com
puted 

Counter to indicate the orbit 
number 

Written for 2nd orbit 
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intervals of PRINT Runge-Kutta steps. If sense switch 3 is down at the 

beginning of a series of runs, the printing will be online. If s. s. 3 

is up, output will be on tape 6 ready for the offline tape printer. 

5. Z-Motion Option. If NZM = o, the z, p equations will not 
z 

be integrated. If NZM = 1, the z, p equations will be integrated. 
z 

NOTE ON TRANSFER CARDS : The input parameters for each orbit must be 
-- followed by a transfer card as in the equilibrium orbit code. 

There is a difference, however; in this program the parameters 
are input at two different places requiring two different trans
fer addresses. The first parameters for each set of "NORNS" runs 
must be followed by a TRA 89 card and each set af'ter that by a 
TRA 701 card. TRA must be punched in columns 8, 9, and 10, and 
the decimal address beginning in column 12. 

III. INPUT PARAMETERS 

The magnetic field data for this orbit code consists of values of B 

and~ stored on two tape drives in a uniform polar grid. The format 
" Q 

must be identical in every respect with that dexcribed for code No. 1482. 

Note t hat the simplest of the possible assumptions has been made for the 

magnetic field off the median plane. This simplification seems to intro

duce but little error in the usual cyclotron field. 

NY INPl is used for loading parameters. The control word is set to 

load one word per card by giving the decimal location of that word in 

columns 1-6, the pseudo-operation indicating the mode of input in columns 

8-10, and the word to be loaded beginning in column 12, but subject to 

the restrictions set up in NY INPl. 

The following is the list of parameters for input: 
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Parameter 

l .1.KYWRD 

2 RUNNO 

Decimal 
Location 

2756 

2757 

2758 

2759 

2760 

Pseudp
operation 

OCT 

DEC 

DEC 

DEC 

DEC 
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Type 
Number 

OCTAL 

Description 

-NORNS, --PRNTO, NACCE, NACON, PLT, 
PLOFF, NZM, TIMIN, HNTRS, where 
NORNS gives the ~umber of orbits t o 
be put on one picture. Two octal 
digits are allo~d f or this number. 
PRNTO gives the number of t he Runge
Kutta step at the end of which the 
r, Pr and/or z, Pz printout begins . 
Three octal digits ~e allowed for 
this number. 
NACCE equals one or zero depending 
on whether acceleration is given 
each Runge-Kutta step or not . 
FLT-Plotting will be made every "PLT" 
true sector.* If PLT = o, no plot 
will be made. 
PLOFF equals one or zero if the in
formation for plotting will be stored 
each Runge-Kutta ··step on tape 4 or 
not. 
Nl.M equals one or zero if the z, Pz 
equations are to be i ntegrated or not. 
TIMIN equals one or zero if the time 
equation .is needed or not. 
HNTRS equals one or zero if the res
onance hunt is to be made or not. 

INTEGER Identification for each run. RUNNO 
will appear on all output · and may be 
used as desired. 

Fl. Pt. Amplitude parameter for the r, Pr 
ellipse on which the initial con
ditions are placed if the resonance 
hunt routine is used. 

Fl. Pt. 

Fl. Pt. 

Amplitude parameter for the z, Pz 
ellipse. 

The phase angle for the r, p motion. r 

* "True sector" implies the range of Q for which fields are actually stored. 
This may be one or more sectors of the machine in the usual sense. 
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6 PSIZ 2761 DEC Fl. Pt. The phase angle for the z, p 
motion. z 

7 PRINT 2762 DEC Iw.lEGER The z, Pz and/or r, Pr printout 
will be made every "PRINT" . Runge-
Kutta steps starting with t he "PRNTO" 
R.K. step. 

8 INRKS 2763 DEC INTEGER Starting Runge;..Kutta step. To start 
at the beginning of the 1st R.K. 
s t ep (theta= o), set INRKS = 1, 
the 2nd R.K. step set INRKS = 2, etc. 

9 SPLOT 2764 DEC INTEGER SPLOT denotes the R.K. step at the 
end of which r, Pr plots are to be 
started. 

10 PORES 2765 DEC Fl. Pt. The initial guess for pat the res-
onance specified. The nearest entry 
in the 1482 output table has thus far ,.. proven accurate enough. 

11 NURR 2766 DEC Fl. Pt. The specified value of the radial 
\,, frequency at the resonance sought. 

12 NUZR 2767 DEC Fl. Pt. The specified value of the vertical 
frequency at the resonance sought. 

13 MRES 2768 DEC Fl. Pt. The coefficient of NURR used in de-
noting the resonance. 

llJJ .. NRES 2769 DEC Fl. Pt. The coefficient of NUZR used in de-
noting the resonance. 

15 DELP$ 2770 DEC Fl. Pt. The increment by which pis varied 
during the resonance hunt . This 

, parameter thus far has not proven 
critical. The value 0 .001 will prob-
ably prove satisfactory. 

16 EPIR 2771 DEC Fl. Pt. EPIR specifies the accuracy to which 
the resonance is desired. 

• 17 T4NEW 2772 DEC Fl. Pt. T4NEW should be set equal to one or 
zero, according as tape 4 has inform.a-
tion to be saved or not at the start 
of a session. If T4NEW = 0, the code 
will hunt for the sentinel word that 
marks the end of information t o be 
saved. 



18 MONTH 

19 DAY 

20 YEAR 

21 KFX 

22 NFL 

23 NSTAR 

24 BKEY 

25 RIN 

26 MROT 

27 DELTAR 

28 PRES 

29 RESR 

2773 

2774 

2775 

2776 

2777 

2778 

2779 

2780 

2781 

2782 

2783 

2784 

BCD 

BCD 

BCD 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 
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Hollerith 

Hollerith 

Hollerith 

INTEGER 

Fl. Pt. 

INTEGER 

INTEGER 

Fl. Pt. 

FL Pt. 

FL Pt. 

Fl. Pt. 

Fl. Pt. 

NY INPl requires that Hollerith 
information be input by first giv
ing a word count which must be 
punched in column 12. Therefore , 
in inputting MONTH, DAY and YEAR, 
a 1 must be punched i n column 12 
f ollowed by the appropriate number. 

Likewise. 

Likewise 

The number of Runge-Kutta steps per 
sector. 

The number of sectors per revolution . 

* Number of sectors per true sector . 
Same as NSTAR in 1482. 

Field identification word. This 
must be the same as the first word 
in the identification record on t he 
field storage tape. Note: Keyword 
on tape must be in decrement part 
of word like a Fortran integer, 
whereas BKEY must be in address po
sition of word as in SAP input. 

Minimum value of r for which fields 
are stored on tape. 

Maximum value of r for which f i elds 
are stored on tape. 

I ncrement in r for stored fiel ds. 

Input of p only if resonance hunt 
is not used. 

Input for rat the equilibrium orbit 
specified by PORES if the resonance 
hunt is used or as initial R value 
if starting conditions are specified 
without using resonance hunt . 

* Sector h.a.s the same connotation as period ( or approximate sector.). A true 
sector would be a superperiod. For most purposes, there is some redundance 
in the notation. 
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30 PRRES 

31 ADJ'PR 

32 ZMAX 

33 DELTA 

34 NOREV 

35 OME~ 

36 GAMMA 

37 EPSGP 

38 GAPLl 

39 GA.PPR 

4o SCALE 

2786 

2787 

2788 

2789 

2792 

2793 

2794 

2795 

2797 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 

DEC 
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Fl. Pt. 

Fl. Pt. 

Fl. Pt. 

Fl. Pt. 

Fl. Pt. 

Fl. Ft. 

Fl. Pt. 

Fl. Pt. 

Fl. Pt. 

Fl. Pt. 

Fl. Pt. 

Input for Pr at the equilibrium orbit 
specified by PORES if the resonance 
hunt is used or as initial Pr if the 
starting conditions are specified 
without using resonance hunt . 

Used to adjust scale on Px when (x, Px ) 
plots are being made. Ordinarily 
equals one and is stored in the code 
as such. 

Used to stop the calculation when z 
becomes greater than ZMAX. 

Energy gain per revolution 

Number of revolutions per orbit. 

Coefficient of time used in the gap 
crossing (r.f. frequency). 

Used to start the particle out of 
phase when starting at some Runge
Kutta step other than the first 
(wt = g + GAMMA). 

Epsilon for the gap crossing where 
oE = o/q [(1 - E. )cos(Q - wt) 
+ E. cos 3( g - wt) .J . 
Speci-f'ies the location of the first 
accelerating gap and must be in units 
of radians. The energy will be im
parted after the first R.K. step dur
ing which the azimuthal angle exceeds 
GAPLl. If the first gap comes at the 
end of the first R.K. step, small 
value (0.00001 is suggested) for 
GAPLl must be inserted. 

~umber of gaps per revolution. 
Note: When acceleration i s to be given 
each R.K. step, GAPPR must equal 
(NFL) x (KFX). 

Scale should equal the maximum value 
of x or Px to be plotted. The scale 
factor printed on the picture will 
be one-fifth of scale. 



• 

41 PRBRP 2798 

42 RBARP 2799 

Sense Switch 
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2 

3 

4 
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DEC Fl. pt. 

DEC Fl. pt. 

IV. SENSE SWI'roHES 

Position 

Down 

Up 

Up 
Down 

Up 

Down 

Up 
Down 

Up 

Down 

The value of Pr at the equilibrium 
orbit, used for center of x, Px 
plots when resonance hunt is not 
used. 

The value of r at t he equilibrium 
orbit, used for center of x, Px 
plots when resonance hunt is not 
used. 

Use 

Subroutine NY INPl is used which re
quires s . s. 1 down :for card input. 
Caution. NY INPl will attempt t o read 
input from tape 3 with a resultant 
stop in (127)8• 

No effect on running of code. 
Stops code in (1113)8 at the end of 
the Runge-Kutta step. If start is 
hit, the next parameters will be read 
in and the calculation will proceed. 

Specified output will be offline . The 
infonnation wanted will be wri t t en on 
tape unit 6. (This does not i ncl ude 
the detailed information f or plotting.) 

I 

Specified output will be online . 

No e1'1'ec t • . 
Film frame will be advanced as soon 
as current orbit is completed. 

Calculation stops in (2456 )8 when pi c
ture overflows~ Put s.s. 5 up, hit 
start to continue the same orbit. The 
plotting of points will cease unt i l 
(r,Pr) falls within range. 
Put s.s. 5 down, hit start t o go t o 
next case. 

*sense switch five is used only when the (r, Pr) plot exceeds t he allowed s cale. 
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Up 
Down 

(x, Px) plots will be made 
Plots will be made of 

J J~ cos 1.f and ✓ Jx sin 1{J'. 

Y. TEST CASE 

To give the user a reference case, a set of input parameters has 

been included with the.program deck. The only other input required 

is the field set (field set 103) and derivatives for the test case as 

described in the write-up of the equilibrium orbit code number 1482 (0RNL

CF-59- ll-2). The test case takes eight particles, each having initial 

r and pr on the ellipse as described above, and follows them, one at 

a time, through ten revolutions. The output is under sense switch 
' 

control as indicated above. The following is output: the infonnation 

for offline plotting will be written on tape 4, the r, pr values will 

be output at the end of each sector either online or offline, on tape 6, 

according to the position of sense switch 3, and the phase plot of 

(x, px) or ( ./Jj1C cos lf, ,-/ Jx/1C sin 1f!') will be made according to 

the position of sense switch 6. If cathode ra:y plotting is not available, 

the keyword (PLT = 0) must be changed to omit the plotting. Notice: 

the keyword N0RNS is set equal one; thus each set of initial conditions 

is followed by a transfer to 89 card and each orbit phase plot will be 

on a separate picture. If it is desired to have all of the orbits on 

one picture, then set N0RNS equal to eight (10)
8 

and replace all but 
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the first transfer card by a transfer to 701. The last card before the 

two blank cards is a transfer to (2580)10 which causes the final stop 

to be in (5024)8• 
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( .... ~, 00125 ORG 85 
* REM ORB IT CODE 1821 , PART ONE OF TWO - H. OWE NS 

ABS ,-, 00 125 0 0 7400 4 060 75 LOAD TSX I NP l , 4 Al 
' 00 126 0 0000 1 0 00001 1 , 0 , 1 

00127 0 42000 0 00000 HPR 
r 00130 0 02000 0 0012~ TRA LOAD 

T 00131 - o 75400 0 00000 PXD A2 UNPACK KEY WORD 
001 32 0 56000 0 05304 La DQ KYWRD 
0 0 133 - 0 76300 0 00006 L~L 6 
00134 0 60100 0 05400 STO NORNS NORNS GIVE S NUMBER OF ORBITS 

T 00 135 - o 75400 0 00000 PXD PER PICTURE . 
( 00136 - o 76300 0 00011 LGL 9 
' - 00 137 0 60100 0 0540 1 STO PRNTO PRN TO = O• NO PRINT OUT I S WAN TED 

T 00 140 - o 7 5400 0 00000 PX D PRNTO SE LECTS R. K. STEP RELATI VE TO 
( 00141 - o 76300 0 00003 LGL 3 1NRKS . TO STAR T PRINT OUT 
'-., 00 142 0 60100 0 054 02 STO NACCE NACCE = 0 ACCELERATION IS 

T 00143 - o 75400 0 00000 PXD NOT WANT ED 
00144 -o 76300 0 00003 LGL 3 

\ 00145 0 60 1 00 0 05403 .STO NACON NACON = 0 ACCELERA TION I S 
T 00146 - o 75400 0 00000 PXD NOT CONTI NOUS . 

00 147 - o 763 00 00003 LGL 3 
00150 0 60100 0 06 4 04 STO PLT PLT = 0 NO RUNN I NG PLOT 

T 00 151 =0 75400 0 00000 PXD IS TO BE MADE 
00 152 - o 76300 0 00003 LGL 3 
00 153 0 60100 0 05405 STO PLOFF PLOFF = 0 NO VA LUES ARE TO 

T 00154 - o 75400 0 00000 PXD BE STORE FOR PLOTTING 
0 0155 - o 76300 0 00003 LGL 3 
00156 0 60 100 0 05406 STO NZM NZM = 0 z MOTION NOT USED 

T 0015 7 - o 75400 0 00000 PXD 
00160 - 0 76300 0 00003 LGL 3 
0016 1 0 60 100 0 05 407 STO TIM I N TIM I N = 0 NO TIME EQUS . NEc.DED 

T 00 162 - o 75400 0 00000 PXD 
I 00 163 - o 76300 0 00003 LGL 3 
\. 00164 0 60100 0 05410 STO HNTRS HNTRS = 0 1482 NOT NEEDED 

00 165 0 76000 0 00166 INLZP PSE 1 18 A2 . l s . s . 6 DWN PLOTS CI RC LE , UP PLOTS ( X, PX) 
00 166 0 02000 0 00 17 0 TRA *+2 
00 167 0 02000 0 00325 TRA PCIRC 
00170 0 50000 0 05404 CLA PLT 
00171 0 1 0000 0 0027 2 TZE REDDY+l 
00 172 0 76000 0 00030 CFF 
00173 0 76000 0 00030 CFF 
00174 0 76 000 0 000 30 CFF 
00 175 0 50000 0 05355 CLA SCALE 
00 170 0 60100 0 00235 STO STP LT+5 

, -~i 
,_ 
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00177 0 00100 0 00236 STO STPLt+6 
00200 0 76000 0 00002 CHS 
00201 0 6 0 100 0 00232 STO STPLT+2 

( 00202 0 60100 0 00233 STO STPLT+3 
00203 0 76000 0 00002 GHS 
00204 0 40000 0 oi210 ADD SHIFT 

,- 00 205 0 24000 0 03226 FDH lOFL 
00206 - o 60000 0 002;37 STQ STPLT+7 
00207 -o 60000 0 00240 STQ STPLT+8 

,~ 00210 0 56000 0 00237 LDQ ST PLT-ti7 
00211 0 26000 0 03154 FMP SCAR 
00212 0 07400 4 04006 TSX FLOFX,4 
002 13 0 00000 0 00043 PZE 35 
0 0214 0 00000 0 00655 HTR BAST-3 SCALE IN WRONG 
00215 0 07400 4 03111 TSX FRE;4 
0 0216 0 76000 0 00003 SSP 
00217 - o 60000 0 03223 STQ TEXT5+2 
00220 0 76500 0 00036 LRS 30 
00221 Q 50000 0 03224 CLA PEROD 

'-, 00222 0 76300 0 00036 LLS 30 
00223 0 60100 0 03222 STO TEXHi+l 
00224 0 50000 0 05305 CLA RUNNO 
00225 0 07400 4 03 111 TSX FREt4 
00226 0 60100 0 03212 STO TEXTl+l 

/ 00227 -o 60000 0 03213 STQ TEXT1+2 
00230 0 07400 4 05736 STPLT TSX PPCRV,4 
00231 0 00000 0 00000 PZE o, o,o 
00232 -173400000000 DEC -. 015625 
00233 -173400000000 DEC - . 015625 
00234 0 01777 0 0 1777 PZE 1023 ,0,1023 
00235 +173400000000 DEC .015625 

\.. ; 00236 +173400000000 DEC .015625 
00 237 +177500000000 DEC . 3125 DEL..TA X 
00240 +1 77500000000 DEC . 3125 DE LT Y 
00241 0 07400 4 02061 TSX PWSH,4 
00242 0 07400 4 02 70 0 TSX WTEX,4 
00243 0 00003 0 03211 PZE TEXTl,0,3 
00244 0 01703 0 00005 PZE 5,0,963 
00245 0 07400 4 02700 TSX WT EX,4 

I 00246 0 00001 0 03214 PZE TEXT2,0,l 
00247 0 01703 0 00702 PZE 450,0,963 
00250 0 07400 4 02700 TSX WTEX,4 

I 00251 0 00003 0 032H, PZE TEXT3,0,3 
\. 00252 0 01703 0 01322 PZE 722,0,963 

00253 0 07400 4 02700 TSX WTEX,4 

I• 
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00254 0 00001 0 03220 PZt: Tt:XT4,0 ,l 
00255 0 00723 0 01700 Plt 960 , 0,467 
00256 0 07400 4 02700 TSX WT EX,4 
00257 0 0000 3 0 0 3221 PZE TEXT5,0 ,3 
00260 0 00 0 24 0 00005 PZE 5,0,20 
00261 0 07400 4 02 7 00 TSX WTEX , 4 
00262 0 00001 0 05325 PZE MONTH ,0,1 
00263 0 01747 0 01726 PZE 982 , 0 , 999 
00264 0 07400 4 02700 TSX WT EX,4 

r-
00265 0 00001 0 05326 PZE DAY ,O d 
00266 0 0 1716 0 0 1726 PZE 982 , 0,974 
00267 0 07400 4 02700 TSX WT EX, 4 
00270 0 00001 0 05327 PZE YEAR,0 ,1 

'· 00271 0 01665 0 01726 REDDY PZE 982,0,949 
00272 0 50000 0 05405 CLA PLOFF 
00273 0 10000 0 00321 TZE BOXH1 
00274 0 50 00 0 0 05324 CLA T4NEW 
00275 0 10000 0 00 3 0 3 TZE *+6 
00276 0 77200 0 00204 REW 4 
00277 0 76600 0 00224 WTB 4 
00300 0 70000 0 05 426 CPY COMMON 
00301 0 7 0000 0 05424 CPY ALL7 S 
003 02 0 7720 0 0 002 04 REW 4 
00 303 0 76200 0 002 24 RTB 4 
0 0304 0 70000 0 05426 CP Y GOMMON 
00305 0 7 0000 0 05426 CPY COMMON 
003 06 0 76600 0 00333 IOD 
00 3 07 0 50000 0 05426 CLA CO MMON 
00310 0 40200 0 05424 SUB AL L7S 
0 0311 0 10000 0 00313 TZE *+2 
0031 2 0 02000 0 00303 TRA *-7 
003 13 0 76400 0 00 204 BST 4 
0 03.14 0 76600 0 00 224 WTB 4 
003 15 0 7 0000 0 03230 GP Y RKST4 

' 00316 0 70000 0 05305 GPY RUNNO ._, 

00317 0 70000 0 05304 CPY KYWRD 
00320 0 76600 0 00333 IOD 
00321 0 50000 0 05410 BOXHl CLA HNTRS A2 . 2 
00 322 0 10000 0 00324 TZE *+2 
00323 0 02000 0 00350 TRA THRES 
00324 0 02000 0 00004 TRA 4 
00325 0 56000 0 05306 PCIRC LDQ JX 
00326 0 26000 0 03225 FMP 5FL 
00327 0 60100 0 05355 STO SCALE 
00330 0 56000 0 05425 LDQ Pl 
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00331 26 000 05 415 ... 
I 

f= MP EPR 0 0 ! 
i 

00332 0 0 740 0 4 05537 TSX SQRT ,4 
00333 0 4200 0 0 

00~ 
HPR 

00334 0 60100 0 054 STO COMMON 
00335 0 56000 0 05 2 b.DQ BPR 
00336 0 26000 0 05413 FMP CP R 
00337 0 60100 0 05427 STO COMMON+l 
00340 0 56000 0 05411 LDQ APR 
00341 0 26000 0 05414 FMP DPR 
00342 0 30200 0 05 4 27 FSB COMMON+l 
00343 0 601 00 0 05427 STO COMMON+ l 
00344 0 50000 0 05426 CLA COMMON 

/ 00345 0 24000 0 05427 FDH COMMON+l 
\. 00346 -o 6 0000 0 05707 STQ COEF 

00347 0 02000 0 00 17 (.) TRA I NLZP+3 
00350 0 02000 0 0054 3 THRES TRA HTRES TO GO THRU LAS T TIME 
00351 0 50000 0 01473 CLA NOP 
00352 0 62200 0 02224 STD H2+2 
0035 3 0 07400 4 02407 TSX ENTR ,4 
00354 0 50000 0 05423 CLA p 
00355 0 60100 0 05337 STO PRES 
00356 0 50000 0 05405 CLA PLOFF 
00357 0 10000 0 00365 TZE *+6 
0 0360 0 76600 0 00224 WTB 4 

t I 
00361 0 70000 0 06426 CP Y COMMON 
00362 0 70000 0 03246 CP Y CSR 
00363 0 70000 0 03250 CPY csz 
00364 0 76600 0 00333 IOD 
0036~ 0 50000 0 05406 ZIC CLA NZM 
00366 0 10000 0 00436 TZE RIC 
00367 0 56000 0 032 5 0 LDQ csz 
00310 0 2 6 000 0 0325 0 FMP csz 
003.11 0 30200 0 03164 FSB lF L 
00372 0 76000 0 00002 CHS 
00373 0 6 0 100 0 05426 STO COMMON 
00374 0 07400 4 05537 TSX SQRT,4 

I 00375 0 42000 0 05537 HPR SQRT 
00376 0 60100 0 00770 STO S INZ SINZ = SIN(SIGMAZ ) 
00377 0 50000 0 03343 CLA Z.l 
004 0 0 0 30200 0 03346 FSB PZ2 
00401 0 40200 0 03210 SUB SHIFT 
00402 0 60100 0 05426 STO COMMON 
00403 0 56000 0 05426 LDQ COMMON 
00404 0 26000 0 00 77 6 FMP 6S12 
00405 0 ,60100 0 05427 STO COMMON+l 
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00406 0 56000 0 03345 Lba Z2 
004 07 0 26 000 0 00775 FMP 8S11 
00410 0 30200 0 06427 FS B COMMON+! 
00411 0 60100 0 05365 STO AICZ AICZ = A FOR 1.c. ON Z EUIPSE 
00412 0 56000 0 05426 LDQ COMMON 
00413 0 26 000 0 01000 FMP 8S22 
00414 0 60100 0 05427 STO COMMON+l 
0041~ 0 56000 0 03345 LDQ Z.2 
0 0416 0 26000 0 00777 FMP 8S21 
00417 0 30200 0 05427 FSB COMMON+ l 
00420 0 60100 0 05367 STO CICZ CIRCZ = C FOR I . e . ON Z ELLIPSE 
00421 0 56000 0 00770 LDQ SlNZ 
00422 0 26 00 0 0 00776 FMP BS12 
00423 0 76 000 0 00002 CHS 
00424 0 60100 0 06366 STO BICZ BlCZ = 8 FOR 1. c . ON Z E6LlPSE 
00425 0 56000 0 00770 LDQ SINZ 
00426 0 26 000 0 01000 FMP BS22 
00 427 0 76000 0 00002 CHS 
00430 0 60100 0 05370 STO DICZ DIGZ = D FOR I . C. ON Z ELLIPSE 
00431 0 56 000 0 00 770 LDQ S!NZ 
00432 0 26000 0 03345 f=MP Z2 
00433 0 76000 0 00003 SSP 
00434 0 60100 0 05371 sto EICZ 
00435 0 50000 0 033 52 RIC Cl:A Xl 
00436 0 30200 0 03355 FSB PX2 
00437 0 40200 0 032 10 SUB SHIFT 
00440 0 60100 0 05430 STO COMMON+2 
004li.l 0 56000 0 0543 0 LDQ COMMON+2 
00442 0 26000 0 00772 FMP AS12 
00443 0 60100 0 05427 STO COMMON+l 
00444 0 56000 0 03354 LDQ X2 

'· 00445 0 2 6000 0 00771 FMP ASll 
00446 0 30200 0 05427 FSB COMMON+! 
00447 0 60100 0 05360 STO AICR 
00450 0 56 000 0 0543 0 LDQ COMMON+2 
00451 0 26000 0 00774 FMP AS22 
00452 0 60100 0 05427 STO COMMON+l 
00453 0 56000 0 03354 LDQ X2 
00454 0 26 000 0 00773 FMP AS21 
00455 0 30200 0 05427 FSB COMMON+! 
00456 0 60100 0 05362 STO CICR C FOR 1.c. ON R ELLIPSE 
004c.7 0 56000 0 03246 LDQ CSR 
00460 0 26000 0 03246 FMP CSR 
00461 0 30200 0 03164 FSB lFL 
00462 0 76000 0 00002 CHS 
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00463 0 60100 0 05426 STO COMMON 
00464 0 07400 4 05537 TSX SQRT ,4 
00465 0 42 000 0 05537 HPR SQRi 
00466 0 60100 0 00767 STO S I NR 
00467 0 56000 0 00767 LDQ SINR 
00470 0 26000 0 00772 FMP AS12 

/ 00471 0 76 000 0 00002 CHS 
00472 0 60100 0 05361 STO BICR B FOR 1.c. ON R ELLIPSE 

00473 0 56000 0 00761 LDQ SINR 
00474 0 26000 0 00774 FMP AS22 
00 475 0 76000 0 00002 CHS 
00476 0 60100 0 05363 STO DICR D FOR 1.c. ON R ELLIPSE 

,· 00477 0 56000 0 00767 LDQ SINR 
' 00500 0 26000 0 033 54 FMP X2 

00501 0 76000 0 00003 SSP 
00502 0 60100 0 05364 STO EICR E FOR IC ON RE LIPSE 

00503 0 07400 4 05570 TSX COMIC;4 
00504 0 5 0000 0 05404 PLTR CLA PLT 
00505 0 10000 0 00 540 TZE BOXH6 
00506 0 56000 0 05430 LDQ COMMON+2 
00507 0 26 000 0 01002 FMP AP12 
00510 0 60100 0 05427 STO COMMON+l 
0051 1 0 56000 0 03354 LDQ X2 
00512 0 26 000 0 01001 FMP APll 
00513 0 30200 0 05427 FSB COMMON+l 
00514 0 60100 0 05411 STO APR APR - A FOR PLOTTI NG ON CIRCLE 
00515 0 56000 0 05430 LDQ COMMON+2 
00516 0 26000 0 01004 FMP AP22 
0051 7 0 6 0 100 0 05427 STO COMMON+l 
00520 0 56000 0 03354 l:.DQ X2 
00521 0 26000 0 010 03 FMP AP21 
00522 0 30200 0 05427 FSB COMMON +l 
00523 0 60100 0 05413 STO CPR CPR = C FOR PLOTTI NG ON CIRCLE 

00524 0 56 000 0 0076 7 LDQ SINR 
' 00525 0 26 000 0 01002 FMP AP12 

00526 0 76000 0 00002 CHS 
00527 0 60100 0 05412 STO BPR BPR = B FOR PLOTTI NG ON CI RCLE 

00530 0 56000 0 00767 LDQ SINR 
00531 0 26000 0 0 1004 FMP AP22 
00 532 0 76 000 0 00002 CHS 
00533 0 60100 0 05414 ST O DPR DPR = D FOR PLO TTING ON CIRCLE 

00534 0 56000 0 00767 LDQ SI NR 
00535 0 26000 0 03354 FMP X2 
00536 0 76 00 0 0 00003 SSP 
00537 0 60100 0 05415 STO EPR EPR = E FOR PLOTTI NG ON CIRCLE 
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00540 0 77200 0 00201 t30XH6 REW 1 H6 
00541 0 77200 0 00202 REW 2 
00542 0 02000 0 00004 TRA 4 
00543 0 56000 0 05320 HTRES LDQ MRES 
00544 0 26000 0 05316 FMP NURR 
00545 0 6010-0 0 05426 STO COMMON 

-00546 0 56000 0 05321 LDQ NRES 
00547 0 26000 0 05317 FMP NUZR 
00550 0 30000 0 05426 FAD COMMON 
00551 0 60100 0 01014 STO TEMP0+3 K(NURR,NUZR) I N COMMON 
00552 0 50000 0 05315 CLA PORES 
00553 0 60100 0 05423 STO p 

00554 0 07400 4 -01023 TSXEO TSX EORBT , 4 
00555 0 56000 0 05320 LDQ MRES 
00 556 0 26000 0 03322 FMP NUR 
00557 0 60100 0 05430 STO COMMON +2 
00560 0 56000 0 05321 LDQ NRES 
00561 0 26000 0 03323 FMP NUZ 

r 00562 0 30000 0 05430 FAD COM.MON +2 
00563 0 60100 0 05430 STO COMMON +2 M(NUR )+N( NUZ) 
00564 0 30200 0 01014 FSB tEtv1P0+3 
00565 0 60100 0 01015 STO TEMP0+4 
00566 0 76000 0 00003 SSP 
00567 0 30200 0 01016 FSB TEMP0+5 
0057 0 - 0 12000 0 00572 Tt-1 1 *+2 
00571 0 00000 0 00627 HTR BADST RESONANCE HUNT FAI LED. HIT S TART 
00572 0 50000 0 01015 CLA TEMP0+4 TO TRY NEW CASE 
00573 0 76000 0 00003 SSP 
00574 0 6 0100 0 01016 STO TEMP0+5 
00575 0 3 0200 0 05323 FSB EPIR 

/' 00576 -o 12000 0 00351 TMI THRES+l RESONANCE FOUND 
' 00577 0 50000 0 05315 CLA PORES 

00600 0 30000 0 05322 FAD DELPS 
00601 0 60100 0 05423 STO p 
00602 0 07400 4 02407 TSX ENTR,4 
OOQ03 0 56000 0 05320 LDQ MRES 
00604 0 26 000 0 03322 FMP NUR 
00605 0 60100 0 05431 STO COMMON+3 
00606 0 56000 0 05321 LDQ NRES 
00607 0 26000 0 03323 FMP NUZ 
00610 0 30000 0 05431 FAD COMMON+3 
OOQll 0 30200 0 01014 FSB TEMP0+ 3 
00612 0 60100 0 01017 STO TEMP0+6 F ( PO+DELP S ) I TEMP0+6 
00613 0 30200 0 01015 FS B TEMP0+4 
00614 0 60100 0 0102 0 STO TEMP0+7 

- ~ - -
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00615 0 50000 0 05322 cLA DELPS 
00616 0 24000 0 01020 FDH TEMP0+7 
00617 0 26000 0 01015 FMP TEMP0+4 
00620 0 60100 0 05426 STO COMMON 
0062 1 0 50000 0 05315 CLA PORES 
00622 0 30200 0 05 426 FSB COMMON 

( 00623 0 60100 0 05315 STO PORES 
'- 00624 0 60100 0 05423 STO p 

00625 0 07400 4 02407 TSX ENTR , 4 
00626 0 0200 0 0 00555 TRA TSXEO+l 
00627 0 -07400 4 04064 BADST TSX OUT , 4 
00630 0 42 0 00 0 00000 HPR 
00631 3 31450 0 00660 PTH BAST ,0,130 96 
00632 -1 00000 0 00361 FVE 241 
00633 0 50000 0 05405 CLA PLOFF 
00634 0 1 0000 0 00654 TZE *+16 
00635 0 76400 0 00204 BST 4 
00636 0 76200 0 0022 4 RiB 4 
00637 0 70000 0 05426 CPY COMMON 
00640 0 7 0 000 0 05 426 CPY COMMON 
00641 0 76600 0 00333 10D 
00642 0 5 0 000 0 05426 CLA COMMON 
00643 0 40200 0 05424 SUB ALL7S 
00644 -o 10000 0 00647 TNZ *+3 

I 00645 0 76400 0 00204 BST 4 
00646 0 02 000 0 00653 TRA *+5 
00647 0 76600 0 00224 WiB 4 
0 0650 0 70000 0 05 4 26 CPY COMMON 
00651 0 70000 0 05424 CPY ALL75 
00652 0 76400 0 ooio4 BST 4 
00653 0 76600 0 0033~ IOD 

'~·--· 0 0654 0 77200 0 00 203 REW 3 
00655 0 76200 0 00223 RiB 3 
0 0656 0 "7-6200 0 00223 RTB 3 

\. 
00657 0 000 00 0 00540 HTR BOXH6 
00660 26213143 2524 BAST BCD FAILED TO FI ND RESONANCE . TO TRY FOR SAME OR NEW RESONANCE, 
00661 606346602631 
00662 452460512562 t-

00663 464521452325 
00664 336063466063 
00665 517060 264651 
00666 606221442560 
00667 465160452566 
00670 605125624645 
0067 1 214523 25 7360 
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00672 602124416462 tKD ~ ADJU ST PARAME TERS , Hl t Si AR T, 
00673 63604721512 1 
00 674 44256325 5 162 
00675 0 76600 0 00224 ST I NF WTB 4 
00676 0 7 0000 0 03347 CP Y TIME NONSENSE WORD 
00677 0 70000 0 03352 CP Y Xl 
00700 0 70000 0 033 54 CP Y X2 
00701 0 7 0000 0 03353 CPY PXl 
00702 0 70000 0 03355 CPY PX 2 
00703 0 70000 0 0335 0 CP Y R 
00 704 0 70000 0 03351 CPY PR 
00705 0 50000 0 05406 CLA NZM 
00706 0 10000 0 00713 TlE * +5 
007 07 0 70000 0 03343 CP Y Zl 
00710 0 70000 0 033 45 CP Y Z2 
00711 0 70000 0 03344 CP Y PZl 
007 12 0 7 0000 0 03346 CP Y PZ2 
0 0 71 3 0 766 0 0 0 00333 IO D 
00714 0 02 000 0 022 4 0 TRA H2+14 
007 15 0 5 0000 0 033 5 2 STPL CLA Xl 
00716 0 6 0 100 0 0 100 1 STO AP ll 
0071 7 0 50000 0 03354 CLA X2 
007 20 0 60100 0 0 1002 STO AP12 
00721 0 50000 0 033 53 CLA PXl 
00 722 0 60 100 0 01003 STO AP2 1 
0072 3 0 50000 0 03355 CLA PX2 
00724 0 60100 0 01004 STO AP22 
00725 0 50000 0 03343 CLA Zl 
0072 6 0 60100 0 01005 STO BPll 
00727 0 50000 0 03345 CLA Z2 
00730 0 60100 0 01006 STO BP12 
00731 0 50000 0 033 44 CLA PZl 
00 7 32 0 60100 0 0 1007 STO BP21 
00733 0 50000 0 03346 CLA PZ2 
00734 0 60100 0 01 01 0 STO BP22 
00735 0 50000 0 0335 0 CLA R 
00736 0 60100 0 05357 STO RBARP 
0073 7 0 50000 0 03351 CLA PR 
00740 0 60 1 00 0 05356 STO PRBRP 
00741 0 02000 0 02231 TRA H2 +7 ,, 
00742 0 50000 0 03352 STOIC CLA Xl 
00743 0 601 00 0 00771 STO ASll 
00744 0 5000U 0 0 3354 CLA X2 
00745 0 601 00 0 00772 STO AS12 
00746 0 50000 0 0335 3 CLA PXl 

l , 
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00747 0 60100 0 00 773 Si O As21 
0 0750 0 50000 0 03355 CLA PX2 
00751 0 60100 0 00774 STO AS22 
00752 0 50000 0 0334 3 CLA Zl 
00753 0 60100 0 00 775 STO B511 
00754 0 50000 0 03345 CLA Z2 
00755 0 601 00 0 00 776 STO B512 
00756 0 50000 0 0334 4 CLA PZl 
0 0 757 0 601 00 0 00 777 STO B521 

r 00760 0 50000 0 03346 CLA PZ2 
00761 0 6 0100 0 0 1000 STO BS22 
00762 0 50000 0 03350 CL A R 

r 00763 0 60100 0 05374 STO RBAR 
00 764 0 50000 0 03351 CLA PR 
00765 0 60100 0 05375 STO PRBAR 
00766 0 02000 0 02235 TRA H2+11 
00767 0 00000 0 00000 S I NR 
00770 0 00000 0 00000 SINZ 

~ 00771 0 00000 0 00000 ASl l 
00 77 2 0 00000 0 00000 AS 12 
00773 0 00000 0 0000 0 As2 1 

./ 00774 0 00000 0 00000 As22 
00775 0 00000 0 00000 BSll 
00776 0 00000 0 00000 BSl2 

( 00777 0 00000 0 00000 B521 
01000 0 00000 0 00000 B522 
0 100 1 0 00000 0 00000 APll 
0 1002 0 00000 0 00000 AP 12 
0 1003 0 00000 0 00000 AP21 
01004 0 00000 0 00000 AP22 

r 0 1005 0 00000 0 00 00 0 BPll 
0 1006 0 00000 0 00000 BP1 2 
01007 0 00000 0 00000 BP2 1 
010 10 0 00000 0 00000 BP22 

010 11 TEMPO BSS 10 
01023 -0 63400 1 0350 5 EORBT SXD J UNK+8 ,1 
01024 -o 634-00 2 03506 SXD JUNK+9,2 
010 25 -o 63400 4 03507 SXD JUNK+l0,4 
0102 6 0 5340 0 1 03161 LXA FX4,l HUNTING FIELDS ON TAPE 
01027 0 76200 0 00221 RTB 1 READ IDENTIFICATION RECORD 
01030 0 70000 0 05426 CPY COMMON 
01031 0 70000 1 05432 CAPY CPY COMMON+4,l 
01032 2 00001 l 01031 TIX CAPY,ltl COPY 4 IDENT. WORDS 
01033 -o 76000 0 00011 ETT END OF TAPE TEST 
01034 0 02000 0 02621 TRA ETT+3 END OF TAPE - TRANSFER TO REWIND 

- --



--- - ---- ---- - --- - - ----· - - ---- - - --- - - --- -- - - ----- - - ---~---- - --- - -- - ------- - - - - - - - - - - ----- - -- - --------, • 

Oi03S 0 1.,6600 0 00~33 foo 
01036 - o 16000 0 000 12 RlT REDUN DANCY TAPE TES T 
01037 0 42000 0 00000 HPR STOP, TAP E ERROR-I N- KEYWORDS 
0 1040 0 50000 0 05426 CL A COMMON 
0 1041 0 771 00 0 00022 AR S 18 
01042 0 40200 0 0533 3 SUB BKEY 
0 1043 0 10000 0 01051 TZE CAPY+l 6 CORRECT SET OF FI ELDS FOUND 
0 1044 0 76200 0 00 221 RTB l 
0 1045 0 70000 0 05426 CP Y COMMON 
0 1046 0 02000 0 026 16 TRA ETT 
01047 0 02000 0 01026 TRA CAPY-3 END OF F ILE TRANS FER 
01050 0 02000 0 02616 TRA ETT END OF RECORD TRANSFER 
01051 0 50000 0 05427 CLA CO MMON+l CHECK MI NI MUM R VALUE 
0105 2 0 40200 0 05334 SWB RIN 
01053 0 76000 0 00003 SSP 
01054 0 40200 0 02623 SU B ETT+5 
0 1055 - o 12 000 0 01057 TM! CAPY+22 
0 1056 0 42 000 0 000 00 HPR 
0 1057 0 50000 0 05430 CLA COMMON +2 CHECK MAX I MUM R VALUE 
01060 0 40200 0 05335 SUB MROT 
01061 0 76 000 0 000 03 SSP 
01062 0 40200 0 02623 SUB ETT+5 
01063 -o 12 000 0 01065 i Ml CAPY+2 8 
0 1064 0 42000 0 00000 HP R 

( 
01065 0 50000 0 05431 CLA COMMON +3 CHECH DE LT A R VALUE 
01066 0 4 0200 0 05336 SUB DELtAR 
01067 0 76000 0 0000 3 SSP 
0 1070 0 40200 0 0262 3 SUB ETT+5 
0107 1 - o 12000 0 010 73 TMI CAPY+34 
0 10 72 0 42000 0 00000 HPR 
0107 :3 0 76200 0 00222 RTB 2 HUNT CORRECT F IELD DERIVAT I VES ON 2 
0 1074 0 7 0000 0 05426 CPY COMMON 
01075 0 70000 0 05426 CBPY CPY COMMON 

( 0 1076 -o 76000 0 00011 ET T 
' 01077 0 02000 0 02624 TRA ETT+6 

01 100 0 76600 0 00:333 10D 
( 01101 -o 76000 0 00012 RTT 

01 102 0 42 000 0 00000 HPR 
01103 0 50000 0 05426 CLA COMMON 
01104 0 77100 0 0002 2 ARS 18 
01105 0 40000 0 05333 ADD BKEY 
01106 0 10000 0 01114 TZE FXK 
01 107 0 76200 0 00222 RTB 2 
0111 0 0 7 0000 0 05426 CPY COMMON 
01111 0 02000 0 02626 TRA ETT+S 
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Ot112 0 02000 0 01073 tRA CBPY- ~ 
01113 0 02000 0 02626 rRA ETT+8 END OF RECORD TRANSFER 
0 1114 0 50000 0 0533 0 FXK CLA KFX FLOAT K FIX 
01115 0 07400 4 04026 TSX FXFL0 ,4 ENTER FIX-FLOAT ROUT I NE 
0 1116 0 00000 0 00043 PZE 35 
0 1117 0 42000 0 00000 HPR 
0 1120 0 60100 0 032 40 STO KFL 
01121 0 50000 0 03173 CL A 2PI 
0 1122 0 60100 0 010 16 STO TEMP0+5 

f 0 11 23 0 56000 0 03240 LDQ KF L A2 
0 1124 0 26000 0 0533 1 FMP NFL 
01125 0 60100 0 05426 STO COMMON KNFL TO COMMON 

I ·' 
0 1126 0 50 000 0 03173 CLA 2PI 
01127 0 24000 0 05426 FDH COMMON 
01130 - o 60000 0 01504 STQ Hl STORE H FOR RK l 
011 3 1 - o 60000 0 022 22 STQ H2 STORE H FOR RK2 
01132 0 07400 4 02552 VAR TRA TSX SELP ,4 
01133 0 56000 0 053 40 LDQ RESR 
01134 - o 60000 0 03244 STQ INIT R BETA TO INITI AL R 
01135 - o 6000 0 0 03365 STQ YRKY3-7 BET A TO R. K 
01136 - o 60000 0 033 50 STQ R BETA TO ReK 
01137 0 50000 0 05 331 CLA NFL A6 
0 1140 0 24000 0 03173 FDH 2PI 
01141 - o 60000 0 03235 STQ N02PI STORE N/ 2 Pl 

r 01142 0 50000 0 05341 CLA PRRES A6e5 I NITLIZE PR 
01143 0 60100 0 032 45 sto I NITPR 
01144 0 60100 0 03366 STO YRKY3- 6 
01145 0 60 100 0 033 51 STO PR 
01146 0 50000 0 03171 CLA NURKY4 
01147 0 60100 0 031 70 STO NURKY3 NO . OF EQUATIONS TO RKl 
01150 0 56000 0 05330 LDQ KFX A7 
01151 0 20000 0 05332 MPY NS TAR 
01152 -o 60000 0 05426 sta CO MMON 
01 153 0 76300 0 00001 LLS 1 
01154 - o 60000 0 03237 STQ BEER BEE R=(2KN*J*=NOe OF WORDS/RECORD 
01155 0 50000 0 05 42 6 CLA COMMON 

( 01156 0 40200 0 05314 SUB SPLOT 
' 01157 0 40000 0 03 156 ADD FXl 

0 1160 0 76700 0 00022 ALS 18 
( 01161 0 60100 0 03331 STO RKSPL 
\. 01162 0 50000 0 05313 CLA INRKS 

01163 0 40200 0 03156 SUB FXl 
01164 -o 10000 0 01167 TNZ *+3 
01165 0 50000 0 05313 CLA INRKS 
01166 0 02000 0 0 1172 TRA *+4 

: 
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0116 7 0 50000 
01170 0 4020 0 
01171 0 40 000 
-01 172 0 76700 

0~17 3 0 60100 
01174 0 60000 
01175 0 5 3400 
01 176 - 0 6 3400 
01177 - o 63400 
01200 0 50000 
01201 0 6 0 100 
01202 0 60000 
01203 0 60000 
0 1204 0 60000 
0 1205 0 60000 
01206 - o 75400 
01207 0 56000 
01210 0 22000 
0 1211 - 0 60000 
01212 0 60000 
01213 0 53400 
0 1214 0 50000 
01215 0 300 00 
012 16 0 60100 
01217 2 00001 
01220 0 56 000 
01221 0 26000 
01222 0 60100 
01223 0 50000 
0 1224 0 24000 
01225 -o 60000 
01226 0 26000 
01227 0 60100 
0 1230 0 50000 
0 1 231 0 30200 
01232 0 30200 
01233 0 30200 
01234 0 60100 
01235 0 30200 
01236 0 24000 
01237 -o 60000 
01240 0 50000 
01241 0 07400 
01242 0 00000 
01243 0 42000 

0 05426 
0 053 13 
0 03157 
0 00022 
0 03330 
0 03236 
1 03237 
1 02651 
1 01640 
0 05334 
0 0326 5 
0 032 5 3 
0 03254 
0 03257 
0 03260 
0 00000 
0 03 174 
0 03237 
0 03241 
0 03262 
2 03241 
0 03262 
0 05336 
0 03262 
2 01215 
0 05331 
0 05 331 
0 05 426 
0 03164 
0 05426 
0 03263 
0 03233 
0 03234 
0 03233 
0 03234 
0 05336 
0 05336 
0 0324 3 
0 05334 
0 05336 
0 05426 
0 05426 
4 04006 
0 00043 
0 00000 

FADl 

cLA COMMON 
SUB l NRKS 
ADD FX2 
ALS 18 
STO RKSIN 
STZ BEERT 
LXA BEER , 1 
SXD TW,l 
SXD TIXN ,1 
CL A RIN 
STO FRIA 
STZ RHO l 
STZ RH02 
STZ PRHO l 
STZ PRH02 
PXD 
LDQ MAXSTO 
DVH BEER 
STQ RAP 
STZ RSPAN 
LXA RAP , 2 
CL A RSPAN 
FAD DELTAR 
STO RSPAN 
TIX FADl , 2 ,1 
LDQ NF L 
FMP NFL 
STO COMMON 
CLA lFL 
FDH COMMON 
STQ lONSQ 
FMP BETA 
STO RAMP 
CLA BE TA 
FSB RAMP 
FSB DE LTAR 
FS B DELTAR 
STO RMlN 
FSB RlN 
FDH DELTAR 
STQ COMMON 
CLA COMMON 
TSX FLOFX,4 
PZE 35 
HPR 

ZERO TO BEERT 
A7 e5 BEER TO IRl 

BEER TO DECREMENT 
SET FR I A I NITIALLY WITH RIN 

A8 ZERO ACCUMULATOR 

A8 e5 

A9 

AlO 

All 

Al2 

NO . OF R VALUES I N API ARY =RAP 

R I NCREMENT IN APIARY=R SPAN (FLPT) 

N SQ TO COMMON 
MAYBE CHANGED TO 2FL 

1/NSQ TO PERM . STORAGE 

RAMP=R AMPLITUDE FOR P 

ESTI MATED R MI N. FOR P 

FL. PT• TAPE LOCATION 

ENTE R FLOATI NG TO FIX ROUTINE 
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01244 0 60100 0 0325 1 STO Mt LOC A1j 
0 1245 0 10000 0 0 126 1 TZE Al 35 
0 1246 - o 12 000 0 0 1261 TM! Al 35 
0 1247 0 53400 2 0325 1 LXA MTLOC,2 Al4 
0 1250 0 50000 0 03265 CLA FRI A I NI TIALLY FRI A CON TAI NS RIN 
012 51 0 30000 0 05336 FAD2 FAD DE LT AR 
01252 0 60 100 0 03265 STO FRI A 
0 125 3 2 00001 2 01251 TI X FAD2 ,2,l FRIA=F IRST R I N APIARY 
0 1254 0 53400 2 03251 LX A MT LOC , 2 
01255 0 76 200 0 0022 1 SKIP RTB l SKIP TO INITIAL RECORD 
01256 0 76200 0 00222 RTB 2 
01257 2 0000 1 2 01255 TI X SK I P,2 ,1 
0 1260 0 02000 0 0 1264 TRA A15 
0126 1 0 60000 0 03251 Al35 STZ MTLOC Al3 a5 
0 1262 0 50000 0 05334 CL A RI N 
0 126 3 0 60 100 0 03265 STO FRIA 
01264 0 53400 l 0 3241 Al5 LX A RAP,l Al5 I Rl CONTAINS NUMBER OF RECORDS I N APIAR Y 
0 126 5 0 53400 2 03237 LXAl LXA BEER, 2 IR2 CON TAINS NUMB ER OF FIELDS/R VALUE 
0 1266 0 5 00-00 0 03 175 CL A MAP COPY LOOP FOR READ ING F I ELDS 
0 1267 0 4 02 00 0 03236 SUB BEERT 
0 1270 0 62 100 0 0 1276 STA CPY 
0127 1 0 60000 0 02603 STZ RETRY+9 ZEROCOUNTE R 
01272 0 76200 0 00221 RTB 1 
0 1273 0 70000 0 0542 6 CPY COMMON 
0 1274 0 0200 0 0 0127 6 TRA CP Y 
0 1275 0 02000 0 0130 6 TRA READER 
0 1276 0 70000 2 00000 CPY CPY 0, 2 
0127 7 2 00001 2 01276 TI X CPY , 2 ,1 
01300 - o 76000 0 00012 RTT REDU NDANCY TAPE CHECK 
01301 0 0 7400 4 02572 TSX RE TRY, 4 FAILED, TRY AGA IN 
01302 0 5 0000 0 03236 CLA BEE RT 
01303 0 4 0000 0 03237 ADD BEER 
01304 0 60100 0 03236 STO BE ERT 
01305 2 00001 l 0 1265 TI X LXAl ,1,1 I NITIAL HI VE OF BEES I N AP IARY 
0 1306 0 76 100 0 00 000 READER NOP 
01307 0 60000 0 0323 6 STZ BEE RT LOAD I RS FOR READING DERIVATIVES 
0 131 0 0 53400 1 0324 1 LX A RAP , l 
01311 0 53400 2 03237 LXA2 LX A BEE Rt2 
0 1312 0 50000 0 031 76 CLA MAD 
0 1313 0 40200 0 03236 SUB BEE RT 
0 1314 0 621 00 0 01322 STA CPYCAT 
01315 0 60000 0 026 15 STZ RET RY2+9 ZERO COUNTER FOR TRY ING TO REREAD. 
01316 0 76200 0 00222 RTB 2 
01 317 0 70 000 0 05426 CPY COMMON 
01320 0 02000 0 01322 TRA CPYCAT 
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01.321 0 02000 0 01340 TRA A15 4+6 
01322 0 70000 2 00000 CPYCA T CPY 0 , 2 COPY LOOP FOR DERIVAT I VES 
01323 2 00001 2 01322 TI X CPYCAT , 2 , 1 
0 1 324 -o 76000 0 000 12 RTT REDUNDANCY TAPE CHECK 
01325 0 07400 4 02604 TSX RE TRY2 , 4 FAILED, TRY AGA I N 
01326 0 50000 0 03236 CLA BEERT 
01327 0 40000 0 03237 ADD BEER 
01330 0 60100 0 03236 STO BEERT 
01331 2 00001 l 01311 TIX LXA2 , l,1 I NIT I AL BAN D OF DER . IN MEMORY 
01332 0 50000 0 03265 Al54 CLA FRI A A15 . 4 
01333 0 76600 0 00333 IOD 2 19 I - 0 DELAY 
01334 0 30000 0 03262 FAD RSPAN 
01335 0 60100 0 03264 STO MAR I A MARIA=MAX R IN APIARY 
01336 0 761 00 0 00000 NOP 
0 1337 0 02000 0 0 1346 TRA Al54+12 
01340 0 50000 0 02551 CLA Z28 +7 
0 1341 0 601 00 0 01334 STO Al54+2 
0 1342 0 02000 0 01332 TRA Al 54 
01343 0 76100 0 00000 NOP 
01344 0 761 00 0 00000 NOP 
01345 0 76100 0 00000 NOP 
01346 0 07400 4 01441 TSX OROUT,4 Al6 
01347 0 56000 0 03233 LDQ BETA Rl CALCULATE AND STORE NEW R GUESS FOR NEW P 
01350 0 26000 0 03253 FMP RHO l WHERE R=BETA(l+RHO ) 
01351 0 30000 0 03233 FAD BETA 
01352 0 60100 0 03244 STO I NITR 
0 1353 0 6 0 100 0 03350 STO R 
01354 0 60100 0 03365 STO YRK Y3-7 
01355 0 56000 0 05423 LDQ p R2 CALCULATE AN D STORE NEW PR GUESS FOR NEW P 
01356 0 26000 0 03257 FMP PRHOl PR=P(PRHOl ) 
01357 0 60100 0 03245 STO I NITPR 
01360 0 601 00 0 03366 STO YRKY3-6 
01361 0 60100 0 0 3351 STO PR 
01362 0 07400 4 01441 TSX OROUT,4 R3 
01363 0 50000 0 03253 CLA RHOl R4 
01364 0 30000 0 03253 FAD RHOl 
01365 0 30200 0 03254 FSB RH02 
01366 0 60100 0 03252 STO RHO RH0=2 RH0 1-RH02 
01367 0 50000 0 03257 CLA PRHOl 
01370 0 3 0000 0 03257 FAD PRHO l 
01371 0 30200 0 03260 FSB PRH02 
01372 0 60100 0 03256 STO PRHO PRH0 =2P RH01- PRH02 
0 1373 0 56000 0 03233 LDQ BETA R5 
01374 0 26000 0 03252 FMP RHO 
01375 0 30000 0 03233 FAD BE TA 
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01376 0 60100 0 0335 0 STO R 
01377 0 60100 0 03244 STO I NI TR 
01400 0 60100 0 03365 STO YRKY3-7 R=BETA(l+RHOJ = INITIAL R GUESS 
01401 0 56000 0 05423 LDQ p R6 
01402 0 26000 0 03256 F~P PRHO 
0 1403 0 6 0 100 0 0 3351 STO PR 
01404 0 601 00 0 03245 STO I NITPR 
01405 0 60100 0 03366 STO YRKY3-6 PR=PXPRHO=I NIT IAL GUESS 
01406 0 0 7400 4 0 1441 ENTER TSX OROUT ,4 R7 TRANS FE R TO 0 - ROUTINE 
01407 0 50000 0 0 3253 CLA RHO l R8 
0 141 0 0 30200 0 03254 FSB RH02 
0 1411 0 60100 0 05 426 STO COMMON 
01 41 2 0 56000 0 05 42 6 LDQ COMMON 
01413 0 26000 0 03 166 FMP 3FL 
0 1414 0 30000 0 03255 FAD RH03 
0 1415 0 6 0 100 0 0 32 52 STO RHO RH0=3RH01-3RH02 +RH03 
01416 0 50000 0 032 57 CL A PRHOl RlO 
01417 0 30200 0 03260 FSB PRH02 
0142 0 0 60100 0 05426 STO COMMON 
01421 0 56000 0 05426 LDQ COMMON 
01422 0 26000 0 031 66 FMP 3FL 
0 1423 0 3 0000 0 03261 FAD PRH0 3 
01424 0 6 0100 0 03256 STO PRHO PRH0 =3(PRH0 1-P RH02)+PRH03 
01 4 25 0 56000 0 032 33 LDQ BETA R9 
0 1426 0 26000 0 0325 2 FMP RHO 
01 4 27 0 30000 0 03233 FAD BETA 
0 1430 0 60100 0 03350 STO R 
01431 0 60100 0 03244 STO INITR 
01432 0 60100 0 03365 STO YRKY3-7 R=BETA( l+RHO J (3 PTS USED) 

01433 0 56000 0 03256 LDQ PRHO Rll 
01434 0 26000 0 05423 FMP p 
01 435 0 60100 0 03351 STO PR 
01436 0 6 0100 0 03245 STO I NI TPR 
01437 0 60100 0 03366 STO YRKY3-6 PR=P(PRHO) (3PTSUSED) 
01440 0 02000 0 01406 TRA ENTER 
01441 - 0 63400 4 03475 OROUT SXD JUNK,4 0 .05 
01442 0 60000 0 032 47 STZ TEMP2 0 1 
01443 0 60000 0 03356 RENT STZ THETA 02 INITIALIZE R. K. l +RK2 

01444 0 60000 0 03353 STZ PXl 
01445 0 60000 0 03354 STZ X2 
01446 0 60000 0 03373 STZ YRKY3- l 
01447 0 6 0000 0 03 371 STZ YRKY3-3 
01 450 0 60000 0 03370 STZ YRKY3-4 
01451 0 50000 0 03164 CLA l FL 03 
01452 0 60100 0 03352 STO Xl 



01453 0 60100 0 03355 STO PX2 
0 1454 0 60100 0 033 72 STO YRKY3- 2 
01455 0 60100 0 03367 STO YRKY3- 5 
01456 0 60000 0 032 7 1 STZ TC 04 . 5 ZERO TEST COUNTER 
01457 0 50000 0 03271 CLA TC ZERO TX! DECREMENT 
0 1460 0 62200 0 01634 STD TXI 
01461 0 50000 0 03237 CLA BE ER 04 
01462 0 7 7100 0 00001 ARS 1 
01463 0 73400 l 00000 PAX o,1 BEER/2 TO I Rl 
01464 0 50000 0 03247 CLA TEMP2 05 
01465 0 12000 0 01474 iPL 056 
01466 0 50000 0 01651 CLA FORSU 05 . 5 SET UP ORDERS FOR Z- EQUAT I ONS 
01467 0 62200 0 01637 STD CLAP+2 
01470 0 50000 0 01473 CLA NOP 
01471 0 62200 0 02117 STD K23 
01472 0 02000 0 021 7 5 TRA ZROUT 
01473 0 76 100 0 00000 NOP NOP USED FOR SETTING ORDERS 
0 14 74 0 50000 0 01473 056 CL A NO P 05 e 6 
01475 0 62200 0 01637 STD CLAP +2 
01476 0 53400 2 03171 LXA NURKY4t2 06 SE T UP TO REEN TER RoK ol 
01 4 77 0 60000 2 03475 STZl STZ QRKY3,2 
01500 2 00001 2 01477 TiX STZl,2,l 
01501 0 50000 0 01651 CLA FORSU 07 
01502 0 62200 0 0211 7 STD K23 
01503 0 0 7400 4 03510 RKl TSX RKY3,4 08 ENTER RUNGA-KUT TA WI TH BEER/2 IN I• R., l 
01504 0 42000 0 000 00 Hl HPR 
01505 2 00001 1 01503 T!X RKl , l,l 09 
01506 0 50000 0 03350 CLA R 010 
0150 7 0 30200 0 03244 FSB INITR 
01510 0 60100 0 05426 STO COMMON EPSILON R IN COMMON 
0151 1 0 50000 0 03351 CLA PR 
01512 0 30200 0 03245 FSB !NITPR 
01513 0 60100 0 05427 STO COMMON+l EPSI LON PR IN COMMON+l 
0151L~ 0 76000 0 00003 SSP 
01515 0 60100 0 05430 STO COMMON+2 
01516 0 50000 0 05426 CLA COMMON 
01517 0 76000 0 00003 SSP 
01520 0 30000 0 0543U FAD COMMON+2 
01521 0 30200 0 03177 FSB EPS 
01522 0 60100 0 03247 STO TEMP2 TO TEST FOR EQUl o ORBIT 
01523 0 50000 0 03355 CLA PX2 NEWR,PRGUESS 
01524 0 30200 0 03164• FSB lFL 
01525 0 24000 0 03354• FDH X2 
0!526 -o 60000 0 05430 STQ COMMON+2 (ALPHA22-ll/(ALPHA21) IN COMMON+2 
01527 0 26000 0 05426 FMP COMMON 
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0 153 0 0 30200 0 05 4 27 FSB COMMON+l 
01531 0 60100 0 05431 STO COMMON +3 NUMERATOR OF A 
01532 0 56000 0 05430 LDQ COMMON+2 
0 1533 0 26000 0 033 52 FMP Xl 
01534 0 30200 0 05430 FSB COMMON+2 
0 1535 0 3020 0 0 03353 FS B PXl 
01536 0 60100 9 05432 SiO COMMON+4 DENOMI NATOR OF A 
0 1537 0 5 0000 6 05431 CLA COMMON+3 
01540 0 24000 0 05432 FDH COMMON+4 
01541 -o 60000 0 05427 STQ COMMON +l A I N COMMON+l 
0 1542 0 50000 0 03244 CLA IN!TR 
01543 0 30200 0 054 27 FS B COMMON+l 
01544 0 60100 0 03244 STO I NITR 
01545 0 60100 0 03350 STO R 
01546 0 60100 0 o336v STO YRKY3-7 NEW R 
01547 0 56000 0 05427 LDQ CO MMON+l 
01550 0 26000 0 03352 FMP Xl 
01551 0 30200 0 05427 FS B COMMON+l 
01552 0 76 000 0 0000 2 CHS 
01553 0 30000 0 05426 FAD COMMON 
01554 0 24000 0 0 3354 FDH X2 
01555 -o 6 0000 0 0543 0 ST Q COMMON+2 B I N COMMON+2 
01556 0 50 000 0 03245 CLA INITPR 
01557 0 30200 0 05430 FSB COMMON+2 
0 1560 0 6 0100 0 032 45 STO I NITPR 
0 1561 0 601 00 0 03351 STO PR 
01562 0 60100 0 03366 STO YRKY3-6 NEW PR GU ESS S TORED 
01563 0 0200 0 0 01443 TRA RENT 
01564 0 50000 0 03350 BEEP CLA R Bl 
01565 0 30200 0 03265 FS B FRI A 
0 1566 0 24000 0 05336 FDH DE LTAR 
01567 - 0 60000 0 05426 STQ COMMON 
01570 0 50000 0 05426 CLA COMMON B2 FIX= NO . OF R VALUES R I S FROM AP I ARY 
0 1571 0 07 400 4 0400 6 TSX FLOFX,4 
0 1 572 0 00000 0 00 043 PZE 35 
0 1573 0 42000 0 00000 HPR 83 FLT= FIX FLOATED 
01574 0 6 0 100 0 03273 STO FIX 
01575 0 1 0000 0 00627 TZE BADST 
01576 0 0 7400 4 04026 TSX FXF L0,4 
0 1577 CJ 00000 0 000 4 3 PZE 35 
0 1600 0 42 000 0 00000 HPR 
01601 0 60100 0 03274 STO FLT 
01602 0 56000 0 032 74 LDQ FLT B4 CALCULATE R2 FOR INTERPOLATION 
0 1603 0 2600 0 0 05336 FMP DELTAR 
01604 0 30000 0 0326 5 FAD FRI A 

- --- - - - -
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01605 0 6 0100 0 03321 sto R2 
01606 0 56000 0 03273 LDQ FIX B5 t Nt= RE LATIVE ADDRESS OF R2 FROM APIARY 
0 1607 0 20 000 0 0323 7 MPY BEER 
0 161 0 - 0 60000 0 03272 STQ I NT 
0 1611 0 50000 0 03272 CL A I NT B6 
0161 2 0 4 0000 0 0 3237 ADD BE ER 
0 161 3 0 4 0000 0 0323 7 AD D BEER 
0 1614 0 40000 0 03 156 ADD FXl 
01615 0 7 3400 1 000 00 PAX 0 ,1 LOAD I Rl WIT H REL . ADDRESS OF R4 
01616 0 53400 2 0316 1 LX A FX4, 2 8 7 4 I N I R2 
01617 0 50000 0 03271 CLA TC B8 
0 1620 0 76000 0 000 0 1 LBT 
0 1621 0 02000 0 01631 TRA I NCTC WH EN C(AC ) 35=0 
0 1622 0 5 0000 0 0 1634 CLA TX! WHEN C(AC)35=l 
01623 0 40 000 0 0 3207 ADD Bli 
01624 0 62200 0 01634 ST D TXI 
0 1625 0 340 00 0 02651 CAS TW 
01626 0 00000 0 0 1626 TOFAR HT R TOFAR STOP THETA TOO LARG E 
01627 0 02 000 0 01644 TRA SE TDC WHEN THETA=2 PI/N 
0 1630 0 761 00 0 00000 NOP 
01631 0 50000 0 0 3271 INCTC CLA TC I NCREASE TEST COUN TER 
0 1632 0 4 0000 0 03 156 AD D FXl 
0 1633 0 60100 0 0 3271 STO TC 
0 1634 1 00000 1 01635 TX! TXI CLAP,1, 0 ADVANCES THETA PI CK- UP 
01635 0 50000 1 17571 CLAP CLA AP I ARY , l 
01636 0 60100 2 03305 STO B5 , 2 FIEL DS FOR I NTERPOLATION STOR ED 
016 37 0 76100 0 01647 NOP BFORZ NOP TO TRA TO P ICK UP Di HE TA 
01640 2 00000 1 0 16 42 TIXN TIX NEXT, 1 , 0 DECREMEN t I Rl BY BEER 
0 164 1 0 761 00 0 00000 NOP 
01642 2 00001 2 01635 NEXT TIX CLAP , 2 ,1 
01643 0 02000 0 01665 TRA RI GH T+ l ALL 4 FIEL DS FOR I NT ER. STORED 
01644 - o 75400 0 00000 SE TDC PX D 
01645 0 62200 0 0 1634 STD TXI SET UP I NCREMEN T FOR THETA=2 P I /N 
0 1646 0 02000 0 0 1631 TRA I NCTC 
0 1647 0 50000 1 1 3371 BFORZ CLA BTHETA ,l 
01650 0 60100 2 0 3312 STO DB 5,2 B DER IVATI VES STORED TO I NT ERPOLATE 
01651 0 02000 0 0 1640 FORSU TRA TIXN 
01652 - o 63400 1 03476 WRKY 3 SXD J UNK+l, 1 Kl STORE ALL I. R. S 
0 165 3 - o 6 3400 2 03477 SXD JUNK+2 , 2 
0 1654 .. o 63 400 4 035 00 SXD JUNK+3 , 4 
0 1655 0 50000 0 03350 CLA R K2 TEST ON SUFFI CIENT F I ELDS FOR I NTERPOLATI ON 
01656 0 30000 0 05336 FAD DE LTAR 
0 1657 0 601 00 0 05426 STO COMMON 
0 1660 0 56000 0 05426 LDQ COMMON 
0166 1 0 50000 0 03264 CLA MAR I A 



01662 0 04000 0 01664 TLQ RI GH T K3 
0 1663 0 42000 0 00000 HPR STOP NE ED MORE FIEL DS 
01664 0 02 000 0 01564 RI GHT TRA BEEP K5 TO PICK UP BEES AND DER IVATIV ES 
0 1665 0 5 0000 0 03350 CLA R K6 
01666 0 30200 0 03321 FS B R2 
0 1667 0 24000 0 05336 FDH DE L TAR 
01670 -o 60000 0 0327 0 STQ X X= <R - R2 ) /DELTA R 
01671 0 26 000 0 0327 0 FMP X X USED I N I NTE R. POLY . 
01672 0 6 0 100 0 0326 7 STO XSQ X SQUARED=XSQ 
01673 0 56000 0 0 3267 LDQ XSQ 
016 7 4 0 26000 0 03270 FMP X 
01675 0 60100 0 03266 STO XCUB X CU BED =XCUB 
0 1676 0 30200 0 03 270 FS B X K8 CALC ULATE I NTER . COEFF . = 
01677 0 601 00 0 05426 STO CO MMON Al,A2 , A3 t ANDA4 
01 700 0 24000 0 03167 FDH 6FL 
0 170 1 - o 60JOO 0 03275 STQ A4 A4=1/6(X CUBED- X) 
0 1702 0 56000 0 06426 LDQ COMMON 
0 1703 0 26 000 0 03202 FMP HA LF 
0 1704 0 30200 0 03267 FSB XSQ 
0 1705 0 3 0000 0 03 164 FAD lFL 
01706 0 6 0 100 0 0327 7 STO A2 A2 = (X CUBE- 2X SQ- X+2)/2 
0 1707 0 50000 0 0 5426 CLA COMMON 
0 171 0 0 30200 0 03270 FSB X 
0 1711 0 30200 0 03267 FSB XSQ 
0 171 2 0 76000 0 00002 CHS 
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0 17 l'."3 0 24000 0 03 165 FDH 2FL 
0 1714 - o 60000 0 03276 STQ A3 A3=- (X CUBE- X SQ- 2X)/2 
0 1715 0 50000 0 0 3267 CLA XSQ 
01716 0 30200 0 03270 FSB X 
0 1717 0 24000 0 03165 FDH 2F L 
0 1720 - 0 60000 0 05426 STQ COMMON (X SQ- X)/2 I N COMMON 
01721 0 50000 0 05426 CLA COMMON 
017 22 0 30200 0 03275 FSB A4 
0 17 23 0 6 0100 0 03300 STO Al Al =- (X CUBE- 3X SQ+2X)/6 
0 17 24 0 56000 0 03267 LDQ XSQ K9 CALCULATE COEF FICI EN TS FOR R DERIVATI VES 
01725 0 26000 0 0 3202 FMP HALF 
0 1726 0 60100 0 05426 STO COMMON 1/2 X SQUA RE IN COMMON 
0 1727 0 30200 0 03203 FSB SIX TH 
01 730 0 6 0 100 0 05432 STO COMMON+4 A4* =1 /2X SQ- 1/6 
0 1731 0 5 0000 0 03270 CLA X 
01732 0 30200 0 05 4 26 FSB COMMON 
01733 0 30200 0 03204 FSB TH I RD 
0 1734 0 60100 0 05427 STO COMMON+l Al*=-X SQ/2 +X- l/3 
01 735 0 56000 0 05426 LDQ COMMON 
01736 0 26000 0 03166 FMP 3FL 
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01737 0 60100 0 05426 STO C'.OMMON 
01740 0 30200 0 032 70 FS B X 
0 1741 0 30200 0 03164 FSB lF L 
0 1742 0 76000 0 00002 CH S 
01743 0 60100 0 05431 STO COMMON+3 A3* =- 3X SQ/2+X+l 
0 1744 0 50000 0 05426 CLA COMMON 
01745 0 30200 0 03270 FSB X 
0 1746 0 30200 0 03270 FSB X 
0 1747 0 30200 0 03202 FS B HALF 
01750 0 60100 0 05430 STO cotv,MON +2 A2*=3X SQ/2- 2X-1 /2 
0 1751 0 56000 0 05427 LDQ COMMON+l KlO DBDR =Al *B l+A2*B2 +A3*B3+A4*B 4 
0 1752 0 26000 0 03304 FMP Bl 
0 1753 0 6 0100 0 05427 STO COMMON+l Al*Bl I N COMMON+l 
01754 0 56000 0 05430 LDQ COMMON +2 
01755 0 26000 0 03303 FMP B2 
01756 0 30000 0 0 5427 FAD COMMON+l 
01 757 0 60100 0 05427 STO COMMON+l 
01760 0 56000 0 05 4 3 1 LDQ COMMON+3 
01761 0 26000 0 03302 FMP B3 
0176 2 0 30000 0 05 427 FAD COMMON+l 
0 1763 0 601 00 0 05427 STO COMMON+l 
0 1764 0 56000 0 05432 LDQ COMMON+4 
0 1765 0 26000 0 0330 1 FMP B4 
0 1766 0 30000 0 05427 FAD COMMON+l 
01 767 0 24000 0 05336 FDH DELTAR 
0 1770 - o 6 0000 0 033 15 STQ DBDR 
0 1771 0 56 000 0 03300 LDQ Al Kll B=A1 Bl+A2B2+A3B3+A4 B4 
01772 0 26000 0 03304 FMP Bi 
0 177 3 0 601 00 0 05427 STO COMMON +l 
0 1774 0 56000 0 032 77 LDQ A2 
0 1775 0 26000 0 03303 FMP B2 
01776 0 30000 0 05427 FAD CO MMON+! 
01777 0 6 0100 0 05427 STO COMMON+J.. 
02000 0 56000 0 03276 LDQ A3 
0200 1 0 26000 0 03302 FMP B3 
02002 0 30000 0 05 4 27 FAD COMMON+l 
02003 0 60100 0 05427 STO COMMON+l 
02004 0 56000 0 03275 LDQ A4 
02005 0 26000 0 03301 FMP B4 
02006 0 30000 0 0 5427 FAD COMMON+l 
02007 0 6 0 100 0 03316 STO BE E 
02010 0 56000 0 03351 LDQ PR Kl 2 
0 2011 0 26000 0 03351 FMP PR 
02012 0 60100 0 05426 STO COMMON PR SQUARED IN COMMON 
020 1 3 0 50000 0 03231 CLA PSQ 
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02014 0 302 00 0 05426 FSB COMMON 
020 15 0 6 0 100 0 05426 STO COMMON P SQ- PR SQ I N COMMON 
02016 0 07400 4 05537 TSX SQRT , 4 Kl 3 ENTER SQUARE ROOT ROUTI NE 
0201 7 0 42 000 0 02017 SQRTQ HPR SQRTQ 
02020 0 601 00 0 03314 STO QI NV Kl4 SQ RT(P SQ- PR SQ ) =Q I NV ERSE 
0202 1 0 5 0 000 0 03 164 CLA lFL 
02022 0 24 000 0 03314 FDH QI NV 
02023 - 0 60000 0 0331 7 STQ QBA LL Q BALL=l /SQR T (PSQ- PRSQ ) 
0 2024 0 26000 0 03351 FMP PR Kl 5 
0 2025 0 60 100 0 05426 STO COMMON QPR I N COMMON 
0 2026 0 56000 0 05426 LDQ COMMON 
0202 7 0 26 000 0 03350 FMP R 
0 2 030 0 6 0 100 0 03 451 STO VRKY 3- 7 
02031 0 56 000 0 033 50 LDQ R Kl6 
0 20 3 2 0 26000 0 0 3316 FMP BEE 
02033 0 30200 0 033 14 FSB QI NV 
02034 0 76 000 0 00002 GHS 
0 203 5 0 6 0 100 0 0345 2 STO VRKY3- 6 FI PR l =Q I NV- RB 
0 20 36 0 56000 0 03350 lDQ R Kl7 
02037 0 26000 0 0 331 5 FMP DBDR 
02040 0 6 0 100 0 0543 3 STO COMMON+5 R( DBDR) I N COMMON+5 
02041 0 30000 0 03316 FAD BEE 
0 204 2 0 6 0 100 0 05 4 30 STO COMMON+2 B+R( DBDR ) I N COMMON+2 
0204 3 0 56 00 0 0 033 17 LDQ QBALL 
0 20 44 0 26000 0 0 3350 FMP R 
02045 0 6 0100 0 0543 1 STO COMMON+3 RQ I N COMMON +3 
0 2046 0 56000 0 033 17 LDQ QBALL 
02047 0 26000 0 0 3317 FMP QBALL 
02050 0 60 100 0 05 4 27 STO COMMON+l 
0205 1 0 56000 0 0542 7 LDQ COMMON+l 
020 52 0 26Cl0 0 0 0323 1 FMP PSQ 
020 53 0 6 0 100 0 054 27 STO COMMON+l (P SQUARED ) (Q SQUARED ) I N COMMON+ l 
02054 0 56000 0 0 5427 LDQ COMMON + l 
0 2055 0 26000 0 05431 FMP COMMON +3 
02056 0 6 0 1 00 0 054 32 STO COMMON+4 P SQ R Q CUBED I N C0MMON+4 
02057 0 5600 0 0 0 3352 LDQ Xl Kl 8 
0 2060 0 26000 0 05426 FMP COMMON 
0206 1 0 60 100 0 0542 7 STO COMMON+ l 
02062 0 56000 0 03353 LDQ PXl 
02063 0 26000 0 05432 FMP COMMON+4 
0 2064 0 3000 0 0 0542 7 FAD COMMON +l 
02065 0 60100 0 03453 STO VRKY3- 5 F ( Xl)= (Q PR ) Xl+( P SQ R Q CUBED)PXl 
02066 0 56000 0 03354 LDQ X2 Kl9 
020 67 0 26000 0 05426 FMP COMMON 
0 20 70 0 60 100 0 05 4 27 STO COMMON+ l 
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02071 0 56000 0 03355 LDQ PX.2 
02072 0 2 6000 0 05432 FMP GOMMON+4 
02073 0 30000 0 0542 7 FA D COMMON+l 
02074 0 60100 0 03455 STO VRKY3- 3 F(X2l=(QRJX2+(P SQ R Q CUBED)PX2 
02075 0 56000 0 05426 LDQ COMMON K20 
0 2076 0 2600 0 0 03353 FMP PXl 
02077 0 60100 0 05427 STO COMMON+l 
02 100 0 56000 0 03352 LDQ Xl 
02101 0 26000 0 05430 FMP COMMON+2 
02102 0 30000 0 05427 FAD COMMON +l 
02 1 03 0 76 000 0 00002 CHS 
02104 0 60100 0 03454 STO VRKY3 - 4 F(PXl)=(-QPR )PXl-( B+RDBDR )Xl 
02105 0 56000 0 05 4 26 LDQ COMMON K21 
0 2106 0 26000 0 03355 FMP PX2 
02 107 0 60100 0 05427 STO COMMON+l 
02110 0 56000 0 03354 lDQ X2 
02111 0 26000 0 05430 FMP COMMON +2 
02112 0 30000 0 05427 FAD COMMON +l 
0 2113 0 76 000 0 00002 CHS 
02114 0 60100 0 03456 STO VRKY3 - 2 F(PX2) STORED 
02 115 0 50000 0 03164 CLA lFL K22 
02116 0 60100 0 03457 STO VRKY3- l F!THETA) 
0 2117 0 02000 0 02171 K23 TRA KEXIT K23 
02 120 0 56000 0 03300 LDQ Al K24 THETA DER IVATIVE=Al DBl+A2 DB2 +A3 DB3+A4 D84 
02 121 0 26000 0 033 11 FMP DBl 
02122 0 60100 0 0.5427 STO COMMON+l 
02 123 0 56000 0 03277 LDQ A2 
02 124 0 26000 0 033 10 FMP D82 
02 125 0 30000 0 05 427 FAD COMMON+l 
02126 0 60100 0 0542 7 STO COMMON+l 
02 127 0 56000 0 03276 LDQ A3 
02 130 0 26 000 0 03307 FMP DB3 
02131 0 30000 0 05 427 FAD COMMON+l 
02 132 0 60100 0 05427 STO COMMON+l 
02 133 0 56000 0 032 75 LDQ A4 
02134 0 26000 0 03306 FMP D84 
02 135 0 30000 0 05427 FAD COMMON+l 
02 136 0 6 0100 0 03320 STO DTHETA 
02137 0 56000 0 0543 1 LDQ COMMON+3 K2 5 
02 140 0 26000 0 03232 FMP E 
02 141 0 60100 0 05427 STO COMMON+l 
02 142 0 56 000 0 05427 LDQ COMMON+l 
02143 0 26000 0 03235 FMP N02PI 
02 144 0 60 100 0 03450 STO VRKY3- 8 F( TJ=E RQN/2P I 
0 2145 0 56000 0 03350 LDQ R K26 
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02146 0 26000 0 03235 FMP N0 2PI 
02 147 0 60100 0 03443 STO VRKY3- 13 F( R AVE) =RN/2P I 
02150 0 56000 0 05431 LDQ COMMON+3 K2 7 
02151 0 26 000 0 03344 FMP P Zl 
02152 0 6 0 100 0 03444 STO VRKY3- 12 F(Z l )=( RQ)PZl 
02 153 0 56000 0 0543 1 LDQ COMMON+3 K28 
0 2 154 0 26000 0 03346 FMP PZ2 
02155 0 60100 0 03446 STO VRKY3- 10 F(Z2)=( RQ )PZ2 
02156 0 56000 0 05426 LDQ COMMON K29 
02157 0 26000 0 03320 FMP DTHETA 
0 216 0 0 302 00 0 05 433 FSB COMMON+5 
02161 0 76 000 0 00002 CHS 
0216 2 0 60100 0 0543 4 STO COMMON +6 
02 163 0 56000 0 0543 4 l.:.DQ COMMON+6 
02 164 0 26000 0 03343 FMP Zl 
02 165 0 601 00 0 03445 STO VRK Y3- 11 F(PZl) = (R DBDR- Q PR DTHET A) Zl 
0 2 166 0 56000 0 054 34 LDQ COMMON+6 K30 
02167 0 26000 0 03345 FMP Z2 
02 170 0 60100 0 0 3447 STO VRKY3- 9 F(PZ2) 
02 17 1 ~o 53400 l 03476 KEXIT LXD JUNK+ l , l 
021 72 - 0 53400 2 03477 LXD JU NK+2 , 2 
0 2 173 - 0 53400 4 03500 LX D J UNK+3 , 4 
02174 0 02000 4 0000 1 TRA 1, 4 
02175 0 5 0000 0 03 172 ZROU T CLA NURKY5 z ROUT 13 EQUATIONS TO BE SOLV ED R. K. 2 
02 176 0 60100 0 0317 0 STO NURKY3 13 EQUATIONS TO BE SOLVED RK2 
02177 0 53400 2 03170 b.XA NURKY3 , 2 
02200 0 6 0000 2 0 3475 STZ2 STZ QRKY3 , 2 
0220 1 2 00001 2 02 200 TI X STZ2 , 2,1 Q BANK ZEROED 
02 202 0 6 0000 0 03345 STZ l2 Z2 I NI T IAL.IZE RK2 
02203 0 60000 0 03344 STZ PZ l 
02204 0 60000 0 03362 STZ YRKY3- 10 
02205 0 60000 0 03361 STZ YRKY3-l l 
02206 0 60000 0 03347 STZ TIME 
02207 0 60000 0 03342 STZ RAV E 
0 2210 0 60000 0 03357 ST Z YRKY3- 13 
02 21 1 0 6000 0 0 03364 STZ YRKY3- 8 
022 12 0 50000 0 03 164 CLA lFL Z3 
02213 0 601 00 0 0334 3 STO Z l 
022 14 0 601 00 0 03346 STO PZ2 
0221 5 0 6 0 100 0 03363 STO YRKY3- 9 
022 16 0 6 0 100 0 0336 0 STO YRKY3-12 
02 217 0 60100 0 03325 STO MINA lFL I N CELL TO LOCATE MI NI MU M R 
02220 0 60000 0 03326 STZ MAXA 0 I N CELL TO LOCA TE MAX I MUM R 
02221 0 07400 4 03510 RK2 TSX RKY3 , 4 Z4 ENTER RUNGA-KUTTA 2 
02222 0 4 20 00 0 0000 0 H2 HPR 
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02223 -o 63400 1 0350 1 sxD JUNK+4 , 1 STORE I . R • 1 
02224 0 02000 0 02240 TRA NUGOON 
02225 0 50000 0 03331 CLA RKSP L 
02226 0 34000 0 03501 CAS JUNK+4 
02227 0 02 000 0 02231 TRA * +2 
02230 0 02 000 0 00715 TRA ST PL 
02231 0 5 0000 0 03330 CLA RKSIN 
0 2232 0 34000 0 035 0 1 CAS JU NK +4 
02233 0 02 000 0 02235 TRA *+2 
02234 0 02000 0 00742 TRA STO IC 
0 2235 0 50000 0 05405 CLA PLOFF 
02236 0 1 0000 0 02240 TZ E *+2 
02237 0 02 000 0 00675 TRA STINF 
02240 0 50000 0 03350 NUGOON CLA R z5 . 5 
02241 0 56000 0 03325 LDQ MINA 
02242 0 04000 0 02244 tla NUGOON+4 
02243 0 601 00 0 03325 STO MINA 
02244 0 56 000 0 03326 LDQ MAXA 
02245 0 0~000 0 02247 TLQ NUGOON +7 
02246 0 02000 0 02250 TRA GOON 
02247 0 60100 0 03326 STO MAXA 
0 2250 - o 5340 0 1 03501 GOON LXD JU NK+4,l Z6 
02251 2 00001 1 02221 TI X RK2 ,1,1 FI NAL PASS THRU ORBIT COMPLETED 
02252 0 56000 0 03354 LDQ X2 Z7 
02253 0 26 00 0 0 0 3353 FMP PXl 
02254 0 60100 0 05426 STO COMMON ALPHA 12 X ALPHA 21 l N COMMON 
02255 0 56000 0 0335 2 LDQ Xl ALPHA 11 X ALPHA 22 
02 256 0 26000 0 03355 FMP PX2 
02257 0 30200 0 05426 FSB COMMON ALPHA DETE RM INANT - 1 
02260 0 30200 0 03164 FSB lFL 
02261 0 760 00 0 00003 SSP 
02262 0 3020 0 0 03200 FSB EPS2 ABSOLUTE VALUE OF (ALPHADET.-1) 
02263 - o 12 0 00 0 02 265 TMI PAT - EPSI LON2 
0 2264 0 00000 0 00000 HTR FLUNKED 
02265 0 56000 0 03345 PAT LDQ Z2 PASSED ALP HA TEST 
02266 0 26000 0 03344 l=MP PZl 
02267 0 60100 0 05426 STO COMMON BETA 12 X BETA 21 
02270 0 56000 0 03343 LDQ Zl 
02 271 0 26000 0 03346 FMP PZ2 
02272 0 30200 0 05426 FS B COMMON 
02273 0 30200 0 03164 FS B lFL 
02274 0 76000 0 00003 SS P 
02275 0 30200 0 03200 FSB EPS2 
02276 - o 12000 0 02300 TMI PBT 
02277 0 00000 0 00000 HTR FLUNKED BETA TEST 
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02300 0 50000 0 03352 PBT CLA Xi la 
02301 0 30000 0 03355 FAD PX2 
02302 0 24000 0 03165 FDH 2FL COS SIGMA R 
02303 - 0 60000 0 03246 STQ CSR I N CSR 
02304 0 50000 0 03343 CLA Zl 
02305 0 30000 0 03346 FAD PZ2 
02 306 0 24000 0 03165 FDH 2FL 
02307 - 0 60000 0 03250 STQ csz COS SIGMA Z IN CSZ 
0231 0 0 50800 0 03350 CLA R Z8 , 3 
023 11 0 30200 0 03244 FSB INITR 
02312 0 76000 0 00003 SSP 
02313 0 60100 0 05426 STO COMMON 
02314 0 50000 0 03351 CLA PR 
02315 0 30200 0 03245 FSB I NITPR 
02316 0 76000 0 00003 SSP 
02317 0 30000 0 05426 FAD COMMON 
02320 0 60100 0 03313 STO EPi 
02 321 0 50000 0 03246 CLA CSR zs . 35 
02322 0 07400 4 03672 TSX ARCOS;4 
02323 0 00000 0 00627 HTR BADST COS(SIGMAR) OVER ONE PUSH START TO START NEW C 
02324 0 60100 0 05426 STO COMMON 
02325 0 56000 0 05426 LDQ COMMON 
02326 0 26000 0 03235 FMP N02PI 
02327 0 60100 0 03322 STO NUR NUR =N/ 2Pl ARC COS(SI~MA R) 
02330 0 50000 0 03250 CALNU CLA csz 
02331 0 07400 4 03672 TSX ARCOS , 4 
02332 0 00000 0 00627 HTR BADST COS(SIGMAZJ OVER ONE . PUSH STAR T TO START NEW 
02333 0 60100 0 05426 STO COMMON 
02334 0 56000 0 05426 LDQ COMMON 
02335 0 26000 0 03235 FMP N02Pl 
02336 0 60100 0 03323 STO NUZ NUZ =N/2 Pl ARC COS(SIGMA Z) 
02337 0 02000 0 02350 TRA Z84 
02340 0 50000 0 03246 CSRO CLA CSR 
02341 0 30000 0 03206 FAD FL90 
02342 0 60100 0 03322 STO NUR COS ROV ER ONE . 90+COS R OUTPUT 
02343 0 02000 0 02330 TRA CALNU 
02344 0 50000 0 03250 CLA csz 
02345 0 30000 0 03206 FAD FL90 
02346 0 60100 0 03323 STO NUZ COS Z OVER ONE , 90+COS Z OUTPUT 
02347 0 02000 0 02350 TRA Z84 
02350 0 50000 0 03326 Z84 CLA MAXA zs . 4 
02351 0 30200 0 03325 FSB MINA 
02352 0 24000 0 03165 FDH 2FL 
02353 - 0 60000 0 03327 STQ AMP AMP =( MAX R-MIN R)/2 
02354 0 56000 0 03232 LDQ E 
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02355 0 26000 0 03205 l=MP r=L938 
02356 0 30200 0 03205 FSB FL938 
02357 0 60100 0 05426 STO COMMON (E - 1)938 . 23 IN COMMON 
02360 0 56000 0 05426 LDQ COMMON 
02361 0 26000 0 03155 FMP AMORT 
02362 0 60100 0 03324 STO KE KE =(E- 1)938e 23A 
02363 0 50000 0 03254 Z9 CLA RH02 Z9 ALL RHOS AND PRHOS 
02364 0 60100 0 03255 STO RH03 MOVED BACK ONE CELL 
02365 0 50000 0 03253 CLA RHOl 
02366 0 60100 0 03254 STO RH02 
02367 0 50000 0 03260 CLA PRH02 
02370 0 60100 0 03261 STO PRH03 
02371 0 50000 0 03257 CLA PRHOl 
02372 0 60100 0 03260 STO PRH02 
02373 0 50000 0 03350 CLA R ZlO RHOl = (R- BETAl/BETA 
02374 0 30200 0 03233 FSB BETA 
02375 0 24000 0 03233 FDH BETA 
02376 - 0 60000 0 03253 STQ RHO l 
02377 0 50000 0 03351 CLA PR Zll PRHOl=PR/P 
02400 0 24000 0 05 42 3 FDH p 

02401 - 0 60000 0 03257 STQ PRHO l PRHOl STORED 
02 402 0 761 00 0 00000 NOP 
02403 0 50000 0 031 71 CLA NURKY4 Zl 4 
02404 0 60100 0 03170 STO NURKY3 NO . OF EQUATIONS=? 
02405 - o 53400 4 03507 LXD JU NK+l0 , 4 
024 06 0 02000 4 00001 TRA 1 , 4 
02407 -o 63400 4 03507 ENTR SXD JUNK+ l 0 , 4 
02410 0 07400 4 02555 TSX SELP+3 , 4 
02411 0 56000 0 03233 LDQ BETA Zl6 
02412 0 26000 0 03263 FMP lONSQ 
02413 0 60100 0 03234 STO RAMP BETA/NSQ=R AMPLITUDE 
02414 0 30000 0 03233 FAD BETA Zl7 
02415 0 30000 0 05336 FAD DELTAR 
02416 0 30000 0 05336 FAD DE LiAR 
02417 0 60100 0 03242 STO RMAX R MAX =BETA+R AMP+2 DELTA R 
02420 0 50000 0 03265 CLA FR I A Zl9 
02421 0 30000 0 03262 FAD RSPAN 
02422 0 56000 0 03242 LDQ RMAX Zl8 
02423 0 04000 0 02542 TLQ Z28 Z20 IF BEES IN MEMORY EXIT 0 - ROUT 
02 424 0 50000 0 03233 CLA BETA Z21 
02425 0 30200 0 03234 FSB RAMP 
02426 0 30200 0 05336 FSB DELTAR 
02427 0 30200 0 05336 FSB DELTAR 
02430 0 60100 0 03243 STO RMIN R MIN=BE TA- (R AMP+2 DE LTA R) 
02431 0 30200 0 05334 FSB RIN Z22 
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02432 0 24000 0 05336 f=DH DELiAR 
02433 -o 60000 0 05426 STQ COMMON 
02434 0 50000 0 05426 CLA COMMON 
02435 0 07400 4 04006 TSX FLOFX,4 
02436 0 00000 0 000 43 PZE 35 
02437 0 42000 0 00000 HPR 
02440 0 60100 0 05426 STO COMMON 
02441 0 50000 0 03251 CLA MTLOC Z23 
02442 0 40000 0 03241 ADD RAP 
0244 3 0 40200 0 05426 SUB COMMON 
02444 -o 12000 0 03163 TMI FX6 Z24 STOP I N FX6 IF FIELDS DO NOT OVER LAP 
02445 0 10000 0 02454 TZE Z2 7 Z25 TAPE LOCATED RIGHT 
02446 0 60100 0 05427 STO COMMON+l Z26 
02447 -0 63400 2 03503 SXD JUNK+6, 2 
02450 0 53400 2 0542 7 L..XA COMMON+l,2 
02451 0 76400 0 00201 BST BST 1 
02452 0 76400 0 00202 BST 2 
02453 2 00001 2 02451 TI X BS T,2,l TAPE POSITIONED TO READ BEES 
02454 -o 63400 1 03504 l27 SXD JUNK+7;1 
02455 0 53400 1 03241 LXA RAP ,l 
02456 0 60000 0 03236 STZ BEERT 
02457 0 53400 2 03237 LXA5 LXA BEER,2 
02460 0 50000 0 03175 CLA MAP 
02461 0 40200 0 03236 SUB BEERT 
02462 0 621 00 0 02470 STA YPC 
02463 0 60000 0 02603 STZ RETRY+9 ZERO COUNTER FOR TRIALS OF M. T. READING 
02464 0 76200 0 00221 RTB 1 
02465 0 70000 0 05427 CPY COMMON+l 
02466 0 02000 0 02470 TRA YPC 
02 467 0 02000 0 02500 TRA REREAD 
02470 0 7 0000 2 00000 YPC CPY 0,2 
0247 1 2 00001 2 02470 i l X YPC,2 d 
02472 - o 76000 0 00012 RTT REDUNDANCY TAPE CH~CK 
02473 0 07400 4 02572 TSX RE TRY ,4 FAILED; TRY AGA I N 
02474 0 50000 0 03236 CLA BEERT 
02475 0 40000 0 032;37 ADD BEER 
02476 0 60l00 0 03236 sto BEERT 
02477 2 00001 l 02457 TIX LXA5 ,1,1 
02500 0 76ioo 0 00000 REREAD NOP 
02501 0 76000 0 00144 SLN 4 
02502 0 60000 0 03236 STZ BEERT 
02503 0 53400 l 03241 LXA RAP ,l 
02504 0 5340 0 2 03237 LXA6 LX A BEER , 2 
02505 0 5000 0 0 03176 CLA MAD 
02506 0 40200 0 03236 SUB BEERT 



' 
62507 0 621.oo 0 02515 stA tAcYPC 
02510 0 60000 0 026 15 STZ RETRY2 +9 ZERO COUNTER FOR TRYI NG TO REREAD 
02511 0 76200 0 00222 RTB 2 
02512 0 70000 0 06427 CPY COMMON+l 
02513 0 02000 0 02515 TRA TACYPC 
02514 0 02000 0 02546 TRA Z28+4 
02515 0 7 0000 2 00000 TACY PC CPY 0 , 2 
02516 2 00001 2 02515 TIX TACYPC, 2 ,1 
02517 - o 76000 0 00012 RT T REDUNDANCY TAPE CHECK 
02520 0 0 7400 4 02604 TSX RETRY2 t 4 FA I LED, TRY AGAIN 
02521 0 50000 0 03236 CLA BEERT 
0 2522 0 40000 0 0 3237 ADD BEER 
025 23 0 6 0 1 00 0 03236 STO BEERT 
02524 2 00001 1 02504 TI X l.XA6 , l ,l 
025 25 0 50000 0 05426 Z275 CLA COMMON z21 . 5 
02526 0 60100 0 03251 STO MTLOC MAGNE TIC TAPE LOCATION STORED 
02527 0 53400 1 03251 LXA MTLOC t l 
02530 0 60000 0 03265 STZ FR I A 
02531 0 76600 0 00 333 l OD 2 19 I - 0 DE LAY 
02532 0 50000 0 03265 THERE CLA FRIA 
02533 0 30000 0 05 336 FAD DE LfAR 
02534 0 60100 0 03265 sio FR I A MT LOC(DELTA Rl COMPUTED 
02535 2 00001 1 02533 t1x THERE+l , ltl 
025 36 0 30000 0 05334 FAD RIN 
02537 0 60100 0 03265 STO FRI A FR I A=RI N+( MTLOC)( DE LTAR) 
02 540 0 30000 0 03262 FAD RSPAN 
0 2541 0 601 00 0 03264 STO MAR I A MAR I A=FRIA+R SPAN 
02542 - o 53400 2 03503 Z28 LXD JUNK+6 , 2 Z28 REPLACING I NDEX REG . 
02543 - 0 53400 1 03504 LXD JUNK+1 , 1 
02544 -o 53400 4 03475 LX D JUNK , 4 
02545 0 02000 4 0000 1 TRA 1 , 4 EXIT Z , O ROUTINES 
02546 0 5 0000 0 02551 CLA Z28+7 
02547 0 6 0 10 0 0 0254 0 STO THERE+6 
0 2550 0 02000 0 02525 TRA Z275 
02551 0 50000 0 05335 CLA MROT 
02552 0 50000 0 05423 SELP CLA p INCREMENT P 
02553 0 56000 0 05426 LDQ COMMON 
02554 0 60100 0 05423 STO p 
025 55 - o 63400 4 05437 SXD COMMON+9 , 4 SAVE I . R. 4 
02556 0 56000 0 05423 LbQ p 

02557 0 26000 0 06423 f:'MP p 

02560 0 60100 0 03221 STO PSQ P SQUARED IN PE RMANEN T STORAGE 
02561 0 30000 0 03164 FAD lFL 
02562 0 07400 4 05537 TSX SQRT , 4 ENTER SQUARE ROO T ROUT I NE 
02563 0 42000 0 0000 0 HPR SQ . RT. ERROR RETURN 

- - - - - - -- ,__....._ ____.,.._ _ ... -------------



02564 
0256 5 
02566 
02567 
02570 
02571 
0 2572 
02573 
02574 
02575 
02576 
02 577 
02600 
02601 
02602 
02603 
02604 
02605 
0 2606 
02607 
0261 0 
026 11 
02612 
02613 
02614 
02615 
02616 
02617 
02620 
02621 
02622 
02623 
02624 
02625 
02626 
02 6 27 
02630 
02631 
02632 
02633 
02634 
0 2635 
02636 
02637 
02640 

0 60100 0 0 3232 
0 5 0000 0 0542 3 
0 24000 0 03232 

- o 60000 0 03233 
- 0 53400 4 0543 7 

0 02000 4 0000 1 
0 50000 0 02603 
0 40000 0 0315 6 
0 60 100 0 02603 
0 4 0200 0 03162 

- 0 12 00 0 0 02600 
0 02000 0 02641 
0 53400 2 0323 7 
0 76400 0 0020 1 
0 02000 4 77771 
0 00000 0 00000 
0 50000 0 026 1 5 
0 4 0000 0 03 156 
0 60100 0 02615 
0 40200 0 03162 

-- o 12 000 0 02612 
0 02 000 0 02631 
0 53400 2 03237 
0 76400 0 00202 
0 02000 4 77771 
0 00000 0 00000 

--o 76 000 0 00011 
0 02000 0 02621 
o 02oou o 0 1044 
0 77200 0 00201 
0 00000 0 00000 

+155414336750 
0 77200 0 002 02 
0 00000 0 00000 

- o 76 000 0 000 11 
0 02000 0 02624 
0 02000 0 011 07 
0 53400 2 03237 
0 76400 0 00202 
0 76200 0 00222 
0 70000 0 05426 
0 70000 0 05426 
2 00001 2 02635 
0 00000 0 00000 
0 00000 0 00000 

RET RY 

RETRYZ 

ETT 

WH I CH 

STO t: 
CLA P 
FDH E 
STQ BE TA 
LXD COMMON +9 , 4 
TRA 1,4 
CLA RET RY+9 
AD D FXl 
STO RET RY+9 
SUB FX5 
Tt--1I RETRY+6 
TRA WH ICHl 
LXA BE ER, 2 
BST l 
TRA - 7 , 4 
HTR 
CLA RETRY2+9 
ADD FXl 
STO RETRY2 +9 
SUB FX5 
TMI RE TRY 2+6 
TRA ~JH ICH 
LXA BEER , 2 
BS T 2 
i RA - 7 , 4 
HTR 
ETT 
TRA ETT+3 
TRA CAPY+ll 
REW l 
HTR 
DEC e00000l 
REW 2 
HTR 
ETT 
TRA ET T+6 
TRA CBPY +lO 
LX A BEER , 2 
BST 2 
RTB 2 
CPY COMMON 
CPY COMMON 
TI X *-1 , 2 , 1 
HTR 
HT R 

BE TA=P/E 
RES TORE I e R• 4 

SET UP TO REREAD DR IVE 1 

DO NOT TRY MORE THAN 5 TI MES 

END OF REREAD TAPE l LOOP 
COUN TER FOR NUMB ER OF TRI ES AT READ I NG 
SE T UP TO TRY TO REREAD DR I VE 2 

END OF REREAD TAPE 2 LOOP 
COUNTER FOR REREAD I NG DRIVE 2 

REW I ND AND STOP 
STOP , END OF TAPE l AND REWOUND 

REWIND 2 AND 
STOP 

S TOP - TRIED TO READ RECORD FROM TAPE 2 5 TI ME 
STOP- BEER NOT= NUMBER OF DERIV . PER RECORD 

- - - - - - - - - - - - - - . - . - - -- - . - - - - - - - ... - ·- - . ------ .. . - - - ... . - - - - - .. - - .. - -



02641 0 53400 2 03237 WHICHl LXA BEERt~ 
02642 0 764 00 0 00201 BST 1 
02643 0 76200 0 002 2 1 RTB 1 
02644 0 70000 0 05426 CPY COMMON 
02645 0 70000 0 05426 CPY COMMON 
02646 2 00001 2 02645 TI X * - 1 , 2 , 1 
02647 0 00000 0 00000 HTR STOP-TR I ED TO READ RECORD FROM TAPE l 5 T I ME 
02650 0 0 0000 0 00000 HTR STOP-BEER NOT = NUMBER OF F I ELDS PER RECORD 
02651 l 0000 0 l 01635 TW TX! CLAP d, O 

PREPARETOWRI TETEX TONCATHODERAYTUBE Ol 32 
BYBAS I CLI NKAGE , TSXPWSH , CSMA LL, HORIZON TAL 0133 

TSXPW LH,C LARGE , HORIZONTAL 0 134 
TSXPWSV , CSMA LL, VERTICAL 0 135 
TSXPWLV,CLARGE,VERTI CAL 0 136 

0265 2 0 50000 0 02766 PW LH CLA WTEX+54 LARGE LETT ERS 0 137 
02653 0 0200 0 0 02662 TRA PWSH+l 0 138 
02654 0 50000 0 02765 PWSV CLA WTEX+53 SMA LL LE TTERS 0139 
02655 0 02 0 00 0 02657 TRA PWLV+l 0140 
02656 0 50000 0 02766 P\'ILV C: LA WTEX+54 LARGE LETTERS 014 1 
02657 0 56000 0 03055 LDQ WTEX+l09 VERTICAL WR I TI NG 014 2 
02660 0 02000 0 02663 TRA PWSH+2 0 143 
02661 0 50000 0 02765 PWSH CLA WTEX +53 SMALL LETTERS 0 14 4 
02662 0 56000 0 02775 LDQ WTEX+6 1 HORIZONTAL WRI TI NG 0 14 5 1 
02663 0 62100 0 02712 STA WTEX+l O DE LTA POI NT, DI STANCE 0146 ! 
02664 0 40000 0 02677 ADD PWSH+l4 0 147 
02665 0 62100 0 02763 STA WTEX+51 DELTA CHARACTER , DISTANCE 0148 
02666 0 40000 0 02677 ADD PWSH+l4 0 149 
02667 0 62100 0 02670 STA PWSH+7 0 15 0 
0 267 0 0 50000 0 0267 0 CLA * 015 1, 
02671 0 60100 0 02767 STO 1,<JTEX+55 DELTACOLUMN , DI STANCE 0152 
02672 0 76700 0 0000 1 ALS 1 0 153 
02673 0 60100 0 02770 STO WTEX+56 DISTANCEBETWEENCHARACTERS Ol.541 
0267 4 - o 60000 0 02742 STQ ~HEX+34 DE LTA PO I NT; DIRECT I ON 0 155 
02675 0 76600 0 00030 ~HV WR ITECRT 0 156 
02676 0 02000 4 00001 TRA 1 ,4 READYTOWR I TE 0 1 57 
0267 7 +000000 000001 DEC 1 0 158 1 

WRITE TEX TOFNWORDSSTOREDATZ 0159: 
P+OTSXWT EX,C 0160 
P+ lPZEZ , O, N 0 161 
P+2PZEX , O,Y STAR TATX,Y 0162 , 

02700 - o 63400 l 03010 WTEX SXD WTEX+7 2 ,l PRESERVE I NDE X REG I STERS 0 1631 
02701 -- o 63400 2 03011 SXD WTEX+73,2 0164 
02 702 - o 63400 4 03012 SXD ~HEX+74 , 4 01651 
02703 0 50200 4 0000 2 CLS 2,4 0 166, 
02704 0 56000 4 00002 LDQ 2 ,4 0 167: 
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02705 '"- 0 76300 0 00022 LGL is 0168 
02706 0 60100 0 02771 STO WT EX+57 0 169 
02 707 - 0 50000 0 02771 GAL WTEX+57 0170 
02710 0 53400 1 0301 0 LX A WT EX+7 2 ,1 0171 
02711 0 60100 1 03077 STO WTEX+l27,l PREDETERM I NEVER TI CALPO I NTPOSITIONS Ol.72 
02 71 2 0 40000 0 02712 ADD * 01 7 3 
02713 2 0000 1 1 02711 T1 X WTEX+9 ,1,l 0174 
02 714 0 50000 4 000 0 1 CLA 1,4 LOCAT E CODE WORDS 0175 
02715 - o 73400 2 00000 PDX 0 , 2 01 u~ 
02716 0 77100 0 00022 ARS 18 0177 
0271 7 0 40000 4 00001 ADD 1•4 0178 
02 72 0 0 62100 0 02 721 STA WTEX+17 0179 
02721 - o 50000 2 02721 CAL *t2 NEWWORDOFSI XCHARACTERS 0 18 0 
02722 0 60200 0 0277 2 sl w WTEX+5 8 0181 
02723 -o 63400 2 02766 SXD WTEX+54, 2 STORE WORD COU Nt 0182 
02724 0 53400 4 030 12 LX A WTEX+74,4 0183 
02725 0 50000 0 03007 CLA WTEX+71 NEW CHARAC TER 0184 
0 2 726 0 56000 0 02772 LDQ Wi EX+5 8 0185 
02727 - 0 76300 0 00006 LGL 6 0186 
02730 - o 60000 0 02 77 2 STQ WTEX+58 0187 
0 2731 0 73400 2 00000 PAX 0 ,2 0188 
02732 0 50000 2 03067 CLA WTEX+l1 9 , 2 EX AM I NE FOR BLANK CHARAC TER 0189 
02733 0 10000 0 02762 TZE WTEX+50 0190 
02734 0 56000 2 03067 LDQ WTEX+ll9; 2 0191 
02735 0 53400 2 03011 LXA ~HEX+73, 2 0192 
02736 0 53400 1 0301 0 LXA WT EX+7 2 ,l NEW COLU MN 0193 
02 737 -o 77 300 0 00001 RQ L 1 COPY LOOP 0 194 
02740 0 16200 0 02744 TQP WTEX+36 0195 
02741 0 50000 1 03077 CLA WTEX+l 27 ,1 0 196 
02742 0 00000 0 000 00 PZE STORECOLU MNPOS ITION 019 7 
02743 0 02000 0 03104 TRA TEM P+5 0198 
02744 2 0 000 1 1 0 2737 TIX WTEX+31,l,l REPEATLOOP 0199 
02745 - o 50000 0 02771 CAL WTEX+5 7 0200 
02746 0 40000 0 02767 ADD WTEX+55 0201 
02747 0 60200 0 02771 S LW WT EX+57 0202 
02750 2 00001 2 02736 TlX WTEX+30, 2 ,1 0203 1 
02751 0 4 0000 0 02770 ADD WT EX+56 SPACE TO NEX T CHARACTER POS ITION 0204 
02752 0 602 00 0 02771 S LW WT6X+57 0205 
02753 2 00001 4 02 725 Tix WTEX+21,4,l 020 6 
02754 -o 53400 2 02 766 LXD WTEX+54,2 PI CK UP WO RD COU NT 0201 
02755 2 00001 2 02721 TI X WTEX+l7, 2 ,1 0208 . 
02756 -o 5 3400 1 03010 LXD WT EX+72,l RES TORE I ND EX REGI STERS 0209 
0275 7 - o 53400 2 0 3011 LX D WTEX+73, 2 0210 
02760 - o 53400 4 03012 LX D WTEX+74,4 0211 
02761 0 02000 4 00003 TRA 3,4 TEXTCOMPLETE D 0212 1 

--- . .,. _ __ __ __ _ 
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I 

02762 - o 50000 0 02771 CAL WTEX+57 CHAR ACTE R WAS BLANK 021 
02763 0 40000 0 02763 ADD * 021 
02764 0 02000 0 0275 2 TRA WiEX+4 2 021 
02765 0 0 000 0 0 030 30 PZE WTEX+88 LOCATI ONOF SMALLLETTERI NFO 021 
0 2766 0 00000 0 030 50 PZE WT EX+l04 LOCATI ONOFLARGELETTERI NFO 021 
02767 0 0 0000 0 00000 PZE DELTACOLUMN 021 
02770 0 00000 0 000 0 0 PZE SPACE BETWEENCHARACTE RS 02 1 
02771 0 00000 0 00000 PZE POINTADDRESSESONCRT 022 
02772 0 00000 0 0000 0 PZE CODETRANSIENTSTORAGE 022 

TABLEOF3~ - BIT CHARACTERANDCONSTANTCODES 022 
02773 +000642 120301 OCT 000642 120:301 022 
02774 +001303400000 OCT 001303400000 73 ' 022 
02775 0 62100 0 0 2771 STA WTEX+57 HORIZONTAL WRI TI NG 022 
02776 +30 3 214461 3 03 OCT 303214461303 71 z 022 
02777 +006047401 0 03 OCT 006047401003 70 y 022 
03000 +306 240405143 OCT 306240405 143 67 X 022 
0 3001 +37640 1010177 OCT 376401010177 66 w 022 
03002 +0163 06006 007 OCT 016306006007 65 V 023 
03003 +177 0040200 77 OCT 177004020077 64 u 023 
0 3004 + 002 0 177402 0 1 OCT 002017740201 63 T 023 
03005 +1050544642 4 2 OCT 105054464242 62 s 023 
03006 +100 200401 0 0 2 OCT 100200401002 61 I 023 
0 3 0 07 +00000 0 00 0000 OCT 000000000000 60 BLANK 023 
0 3 010 0 0000 0 0 00 00 7 PZE 7 023 
03011 0 00 0 00 0 00 0 05 PZE 5 023 
03012 0 0 0000 0 00006 PZE 6 023 
0 3 013 +124 34 3 7070 52 OCT 1 2 4 34 370705 2 54 * 023 
03014 +1105 2 655242 2 OCT 110526552422 53 $ 024 
03015 +175114462276 OCT 175114462276 52 -o 024 
03016 +3761114523 0 6 oci 376111452306 51 R 024 
03017 +175015050336 OCT 175015050336 50 Q 024 
03020 +37611 0 442206 OCT 376110442206 47 p 024 
03021 +175 0 14060276 OCT 175014060276 46 0 024 
03022 +376020202177 OCT 376020202177 45 N 024 
03023 +376020600577 OCT 37602 0600577 44 M 024 
0 3024 +377 0040201 0 0 OCT 377004020100 43 L 024 
03025 +376101210501 OCT 376101210~01 42 K 024 
0 3026 +1010 0402 00 7 7 OCT 101004020077 41 j 025 
03 0 2 7 +02 0 10040201 0 OCT 02 0 100402010 40 025 
0 3030 -00 0 002777775 OC:T -2777775 025 
03031 0 000 25 0 00 0 25 pz~ 21,0,21 025 
03032 0 00003 0 00003 l'.>ZE 3,0,3 02 5 
030 3 3 +20'.3 01 2 1070 00 OCT 203012107000 025 
030 34 +00 140 6 0 0 0000 OCT 001406 000 0 0 0 33 • 025 
0 30 35 +175117762276 OCT 17 5 117762276 32 +O 025 
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0~036 +000007740000 OCT 00 0007740000 31 1 02 'P8 
0 3037 +3761 00402 177 ocr 37610040 2 1 77 30 H 02')9 

0 3040 +175014062371 OCT 175014062371 27 G 0260 

03041 +37611044020 1 OCT 3 7 6110440 2 0 1 26 F 0261 
03042 +377 1144603 01 OCT 37 711446030 1 25 E 0 262 

03043 +203 7740602 76 OCT 203774060276 24 D 0263 

0 3044 +175014060242 ocr 175014060242 23 C 0264 

03045 +203774462266 OCT 203774462266 22 B 0265 

03046 +370221044574 OCT 3 70 22 1044574 21 A 0266 

0304,7 +0201 03 7020 10 OCT 020103 7020 10 20 + 0267 

03050 - 000003777774 ocr - 3777774 0268 

03051 0 00034 0 00034 PZE 28,0,28 0269 

03052 0 0000 4 0 00004 PZE 4,0,4 02 7 0 

0 3053 +0201 00402010 OCT 020 100402010 14 0271 

030 54 +0 50241 205024 6cT 050241 205024 0272 

03055 0 62200 0 02771 STD WTEX+57 VERT I CAL WR ITI NG 0273 
0305 6 +0151 1445 2236 OCT 0151144522 36 11 9 0274 

0 3057 +155114462266 OCT 1551 14462266 10 8 0275 

03060 +00361044120 3 OCT 0036104412 03 07 7 0276 

03061 +1711 24462260 Oct 17112446226 0 06 6 0277 
03062 +117054261271 OCT 11705426 127 1 05 5 0278 

03063 +060241137620 OCT 0602411376 20 04 4 0279 

03064 +105014462266 OCT 1050144622 66 0 3 3 0280 

0 3065 +34511446 23 06 OCT 345114462306 0 2 2 0281 
03066 +00 1027760000 GCT 001027760000 01 1 0282 

0306 7 +1750140602 76 OCT 17 50140602 76 00 0 02 8 3 
0307 0 0 00000 0 00000 PZ E PREDETERMINEDCOLUMNPOSITIONS 0284 
03071 0 00000 0 0000 0 PZE PREDETE RM I NEDCOLUMN POSITIONS 0284 

030 7 2 0 00000 0 00000 PZE PRED ETERMI NEDCOLUMNPOS I TIONS 028 4 

03073 0 00000 0 00000 PZE PREDE TERMINEDCOLUMNPOSI T IONS 0 284 

03074 0 00000 0 00000 PZE PREDETERMI NEDCOLUMNPOSITIONS 0284 

0 3075 0 00000 0 00000 PZE PREDETE RM I NEDCOLU MNPOSITIONS 0284: 

030 76 0 00000 0 0000 0 PZE PREDETERMINEDCOLUMN POSITIONS 0284 

03077 0 00000 0 00 0 00 TEMP PZE 0286 

03 100 - o 30000 0 06055 UFA PPCRV+79 028 7 

03 101 - o 7730 0 0 00011 RQ L 9 028 8 
03 102 - o 76300 0 00022 LGL 18 0289 

0 3103 0 02000 1 00001 TRA 1 , 1 0290 

03 104 - o 60000 0 03110 STQ TEMP+9 029 1 

03 105 0 7 0000 0 02771 CPY WTEX+5 7 DI SPLAY POINT 0292 

03 106 0 56000 0 0311 0 l DQ TEMP+9 0293 

03 107 0 02000 0 02744 TRA WTEX+36 0294 

0 3110 0 00000 0 00000 PZE 0295 

00001 A EQU l 0296 

00002 B EQU 2 0297 

.., _ _ ___ .,. ___ _ __ __ _ ___ _ __ _ ____ _ _ . .. ... ........ _ _ ___ -- · · - - - -- --- -- ·- - - .. .. - - - .... - - .. - -- - - - - - - - - - - -- _, 
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0000 4 C EQU 4 
Bl NARY TO BCD CONVERS I ON UNREStR ICT ED I NTEGERS 

6298 
BSF~Eloooo 

03 111 - o 6 3 400 l 03 15 2 FRE SXD ABOX , 1 FRElOOOl 
03112 - 0 63400 2 03153 SXD BBOX , 2 FREl0002 
03113 0 60200 0 05430 SLW COMMON+2 FRE 1 0003 
031 14 0 56000 0 05430 LDQ COMMON +2 FREl OOO 
03 11 5 0 76000 0 000 00 CLM FRE1000 5 
0 3 116 0 6 0 100 0 05430 STO COMMON +2 FRE10006 
0 3117 0 6 0000 0 05 426 STZ COMMON FRElOOO 
03 120 0 6 0000 0 05427 STZ COMMON+l FRElOOO 
03 121 - o 53 400 2 03 151 LXD FRE+32 t 2 f= RE1ooo 
03 122 0 5 3400 1 0315 1 LX A FRE+32 ,1 f=RE1001 
03 12 3 - o 75400 0 00000 PXD o , o FREl OOl 
03 12 4 0 22000 0 03 150 DVH FRE+31 FRE l OO l 
03 12 5 0 76 70 0 l 00044 ALS 36 91 FREl OO l 
03126 0 4 0000 2 0 5427 ADD COMMON+l, 2 FREl OO l 
0312 7 0 60100 2 05 42 7 STO COMMON+l , 2 FREl OO l 
03 130 l 7777 2 1 03 13 1 TXI FRE+16 , l t-6 FRE l OO l 
0 3 131 0 50000 0 03 147 CLA FR E+30 FREl OO l 
03 132 0 04000 0 0 3137 TLQ FRE+22 FRE l OOl 
0 31 33 - 3 00000 1 03 135 TXL FRE+2 o , l , O FRElOOl 
03 134 0 02000 0 031 23 TRA FRE+ l O FRE1 002 
03 135 0 53 400 2 03 147 LXA FRE+30 , 2 FREl 0 02 
03 136 0 02000 0 03 122 TRA FRE+9 FRE1 002 
03 137 0 5 0000 0 05426 CLA COMMON FR E1 002 
03 140 0 361 00 0 05430 ACL COMMON+2 FRE10 02 
0 3 141 0 6 0200 0 0 5426 SUI COMMON FR E10 02 
0 3 142 0 50000 0 05426 CLA COMMON FRE1 002 
0 3 143 0 56000 0 0 54 27 LDQ COMMON+! FRE1002 
03 144 - o 53400 1 03152 LXD ABOX, l FRE10 02 
0 3 145 - o 5 3400 2 03 153 LXD BBOX, 2 FRE1 002 
03 146 0 02000 4 0000 1 TRA 1 , 4 FRE 10 03 
03 147 0 00000 0 00001 PZE 1 FRE1003 
0 3 150 0 0 0000 0 000 12 PZE l. 0 FRE 100 3 
03151 0 00000 0 000 44 PZE 36, 0 , 0 
03 152 0 00 000 0 00000 ABOX 
03 153 0 00000 0 00000 BBOX 
03 154 +24 55644166 72 SCAR DEC l . OE ll 
03 155 +204700000000 AMORT DEC 14 . 00 FACTOR USED I N CA LCULATING KE 
0 31 56 +00000000000 1 FXl DEC l 
03 157 +000000000002 FX2 DEC 2 
03160 +000000000003 FX3 DEC 3 
03 16 1 +000000000004 FX4 DEC 4 
03 162 +000000000005 FX5 DEC 5 
03163 +000000000006 FX6 DEC 6 USED AS A STOP FROM Z24 
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03 164 
03165 
03 166 
03167 
03 170 
03171 
03 172 
03 173 
03174 
03175 
03176 
03177 
03200 
03201 
0 3202 
03203 
03204 
03205 
03206 
0 3207 
032 10 
03211 
03 212 
03213 
03214 
03215 
0 3216 
03217 
03220 
03221 
03 222 
03223 
0 3224 
0322 5 
03226 
03227 
03 230 
0 3231 
03232 
03233 
03234 
03235 
03236 
03237 
03240 

+201400000000 
+202400000000 
+2 02600000000 
+203600000000 
+000000000015 
+000 000000007 
+000000000015 
+2036220 77323 
+000000004200 

0 00000 0 17571 
0 00000 0 13371 

+167406111564 
+167406111564 
+000000000235 
+200400000000 
+1 76525 2 52527 
+177525252524 
+2 127 250 72702 
+20 755000 0000 
+0000 0 1000000 
+001 000000000 

606051644560 
606 0606060 60 
606060606060 
475160606060 
475146223360 
011 0 02016060 
606 0 60606060 
516060606060 
606062234313 
606060606060 
606060606060 

+000000000033 
+203500000000 
+20 45 00000000 
+203 4 00000000 

0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 

lFL DEC 1 . 000 
2FL DEC 2 . 000 
3FL DEC 3. ooo 
6FL DEC 6 . 00 

NURKY 3 DEC 13 
NURKY 4 DEC 7 
NURKY 5 DEC 13 

2PI DEC 6 . 2831 852 
MAXSTO DEC 2176 

MAP HTR AP I AR Y 
MAD HTR BTHETA 
EPS DEC . ool 
EPS2 DEC • 001 
ST157 DEC 157 
HALF DEC . 500 
S I XTH DEC • 16666667 
THI RD DEC . 33333333 
FL938 DEC 938 •23 
FL90 DEC 90 e 00 
BI T OCT 000001000000 
SHI FT 0CT 001000000000 
TEXTl BCD 3 RUN 

TEXT2 BCD lPR 
TEXT3 BCD 3PROB. 1821 

TEXT4 BCD lR 
TEXTS BCD 3 SCL= 

PEROD OCT 000 000000033 
5FL DEC 5 . 0 
l OFL DEC 10 . 0 
4FL DEC 4 . 0 
RKST4 
PSQ 
E 
BETA 
RAMP 
NOZPI 
BEERT 
BEER 
KF L 

TEMPORARY US ED BY RUNGA- KU TTA 
NUMB ER OF EQUATI ONS USED TO FI ND EQUILI BR IUM ORB IT 
MAX I MUM NUMB ER OF EQUATIONS USED 
FLOATI NG POINT 2 PI 
MAX I MUM STORAGE I N API ARY !FIXED POI NT) 
MEMORY LOCATION OF APIARY 
MEMORY LO CATION OF DER IVATIVES< BTHETA) 
EPS ILON FOR ORB IT TEST(FL . PT . ) 
EPSILON FOR ALP HA AND BE TA DETE RM I NANTS 

938 . 23 (FL . PT e ) 

1 IN 17TH BlT 

P- SQUARED 
SQ RTIP SQUA RED+l) 
P/SQ RT(P SQUARED+l) 
BET A/ N SQ (FLT . PT .) 
FACTOR USED I N NU ROUTI NE 
TEMPORARY TO AVO I D SUBROUT I NE TEMPS 
NUMBER OF FIELDS PE R R- VALUE =2KN*IF I XED I NT. ) 
NUMBER OF RUNGA- KUTTA STEPS PER SECTOR (FL . PT) 

• • • • • - • • • • • • • - • • • • • • • • • - - • • - - • - - - • - - - - - • • - - • - - • • - • • - - • - - • - - • • • - • • • • • • • •• - - • - - - - •••• - • - - • • • - • • - • - • - - - • - - - • :c - -- - ~ - • • .• • - - • - - - - - :I 



03241 
03242 
03243 
03244 
03245 
0 3246 
0 3247 
03250 
03251 
03252 
0 3 253 
03254 
03 25 5 
03256 
03257 
03260 
03261 
03262 
03263 
0326 4 
0 3265 
03266 
03267 
0 3 2 70 
032 71 
0 3272 
0327 3 
03274 
03275 
03276 
03277 
03300 
03301 
03302 
03303 
03304 
03305 
03306 
03307 
03310 
033 11 
03312 
03313 
03314 
033 15 

0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 0000 0 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 0000 0 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 0000 0 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 

RAP 
RMAX 
RMIN 
I NITR 

I NITPR 
CSR 
TEMPZ 
csz 
MTLOC 
RHO 
RHO i 
RH02 
RH03 
PRHO 
PR.HO l 
PRH02 
PRH03 
RSPAN 
lONSQ 
MAR I A 
FRIA 
XCUB 
XSQ 
X 
TC 
INT 
FI X 
FLT 
A4 
A3 
A2 
Al 
B4 
B3 
B2 
Bl 
B5 
DB4 
DB3 
DB2 
DB l 
DBS 
EP I 
QINV 
DBDR 

NUMBER OF RECORD$ I N APlARY(FIXED Pt) 
MAXtMUM R FOR P(BY FORMU LA) 
MI NI MUM R FOR P(BY FORMU LA) 
I NITI AL R FOR GIVEN OR BIT 
I NITIAL PR FOR GI VEN ORBIT 
COS I NE S I GMA R 
TEMPORARY USED IN 0- ROUTINE 
COSINE SIGMA Z 
NUMBER OF BLOCKS HUN TED FORWARD FOR F I ELDS 
USED I N GUESS FOR I NIT R 

USED I N GUESS FOR INI TPR 

INCREMENT OF R IN AP IARY =MARIA- FRIA 
1/N SQUARED (FL . PTel 
MAX I MUM R I N API ARY 
FI RS i R I N API ARY 
X CUB ED 
X SQUAR ED 
X=( R- R2l /D ELTA R 
TEST COUNTER-E I THER O OR l 
RE LATIVE ADDRESS OF R2 FROM AP I ARY 
NUMBER OF R VALUES BEiWEEN RAND API ARY 
FI X FLOATED 
AS ARE COEFFIC I ENTS 
FOR I NTERPOLAT I ON WITH 
CORRESPOND I NG BS AND DB S e 

B VALUES FOR I NTERPOLATI ON 
WI TH B GREAT ER THAN B2 
AND LESS THAN 83 

THETA DERIVAT IV E VALUES 
FOR INTERPOLAT I ON- SAME 
ORDER AS FI ELDS 

EPSILON =ERROR IN EQUILIBR I UM ORBIT 
=SQ . RT . (P SQ- PR SQ ) 
RADIAL DERIVATI VE OF B 

• - ... - - - - - .. - - .. - .. - .. - .. - .. - - - - - - - .. .. .... ..... - •• - .... - - • - • - ... ...... - - - - .. - .. - - - .. - .. . - •• - .. - .. - - . ... - - • - - - - - .. - - • - • - .. - .. - - - - · - ... - -- - -- - - - - • ~ ... - ~ • - _:_ :...i 



• ' 
03 ~16 0 00000 0 00000 BEE 
03317 0 00000 0 00000 QBALL 1/SQ . RT(P SQ-PR SQ) 
03320 0 00000 0 00000 DTHETA THETA DERIVATIVE OF B 
03321 0 00000 0 00000 R2 
03322 0 00000 0 00000 NUR 
03323 0 00000 0 00000 NUZ 
03324 0 00000 0 00000 KE KE=938 . 23(E-l)A 
03325 0 00000 0 00000 MINA ACTUAL MI NI MUM R IN ORBIT 
03326 0 00000 0 00000 MAXA ACTUAL MAXI MUM R FOU ND I N ORBIT 
03327 0 00000 0 00000 AMP (MAXIMUM R- MI NIMUM RJ/2 FOR EACH ORBI T 
03 330 0 00000 0 00000 RKSlN 
03331 0 00000 0 00000 RKSPL 

03332 tURKY3 BSS 8 
03357 XRKY3 BES 13 
03374 YRKY3 BE$ 13 
03411 RRKY3 BES 13 
03426 SRKY3 BES 13 
03443 URKY3 BES 13 
03460 VRKY3 BES 13 
03475 QRKY3 BES 1 3 
03475 JUNK BSS 11 

RKY3 MURA FLOAT I NG POINT RUNGE - KUTT A MURKY3 
0351 0 0 50000 4 00001 RKY3 CLA 1,4 H TO AC RKY 300011 
035 11 0 60100 0 03336 STO TURKY3+4 SAVE H RKY30002 
03512 - o 63400 l 03337 SXD TURKY3 +5tl SAVE I Rl RKY30003 
03513 - o 63400 2 03340 SXD TURKY3 +6,2 SAVE IR2 RKY30004 
03514 - o 63400 4 03341 SXD TURKY3+7 ,4 SAVE IR4 RKY30005 
03515 - o 53400 2 03666 LXD RKY3+110 , 2 SET IR2=4 RKY300061 
03516 0 50000 2 03672 CLA RKY3+ll4,2 SE T SWITCH RKY30007 
03517 0 62100 0 03527 SiA RKY3+15 RKY30008 ; 
03520 0 53400 l 03170 LXA NURKY3 ,l 
03521 0 07400 4 01652 TSX WRKY3 ,4 COMPUT E F(I) RKY30010 
03522 0 56000 l 03460 LDQ VRKY3,l F ( I ) RKY300ll 
03523 0 26000 0 03336 FMP TURKY3+4 FORM K( IJ)=H F(I) RKY30012 
03524 0 10000 0 03526 TZE RKY3+14 IF ZERO , DO NOT ROUND RKY30013 
03525 -o 50100 0 03653 ORA RKY3+9 9 ROUND RKY300 14 
03526 0 76500 0 00043 LRS 35 K ( I J l TO MQ RKY30015 
03527 0 02000 0 00000 TRA 0 SWITCHCTO EVALUATE EACH EQ •) RKY30016 
03530 0 50000 l 03475 CLA QRKY3,1 EPSILON(!) TERM RKY30017 1 

03531 0 56000 0 03655 LDQ RKY3+101 CLEAR MQ RKY30018 
03532 0 07400 4 03612 TSX RKY3+66,4 TO DOUB LE PRECISION FLOATING PT • ADD. RKY300 19 
03533 0 30000 1 03374 FAD YRKY3,l +Y ( I l RKY30020 
03534 0 60100 1 03357 STO XRKY3 , l FOR NEXT EQUATION RKY30021 
03535 - 3 00001 2 03544 TXL RKY3+28,2,1 TO PREPARE FOR NEXT STEP RKY30022. 
03536 2 00001 l 0352 2 TIX RKY3+10 ,l,l LOOP,DONE AFTE R N PASSES RK Y300231 

-- - - - -- -··· 
.., ____ _ __ 
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t • 

03537 2 00001 2 03516 i!X RKY3+6 , 2 ,l LOOP , bON E AFTER 4 PASSES RKY 30 02 4 
03540 - o 53400 1 03337 LX D TU RKY3+5,1 RESTORE I R 1 RKY30025 
03541 - o 53400 2 03340 LXD TURKY3 +6, 2 RESTORE I R2 RKY 30026 
03542 - o 53400 4 03341 LXD TURKY3+7 ,4 RESTORE IR4 RKY3002 7 
03543 0 02000 4 00002 TRA 2 ,4 OUT RKY300 28 
03544 0 60100 1 03374 STO YRKY3,1 y ( I l RKY30029 
03545 - 0 60000 1 03475 STQ QRKY3 ,l SAVE EPS ILON(IlT ERM FOR NEX T S TEP RKY30030 
03546 0 02 000 0 03536 TRA RKY3+22 RKY3003 l 
03547 - o 60000 1 03411 STQ RRKY 3,1 K ( I O j RKY30032 
03550 0 26000 0 03656 FMP RKY3+102 1/2 K(lO) RKY30033 
03551 0 60100 0 033 32 STO TURKY:3 STORE FOR DP FLOA TI NG PT . ADD . RKY30034 
03 552 - o 60000 0 03333 STQ TURKY3+l RKY30035 
03553 0 02000 0 03530 TRA RKY3+1 6 TO MA IN RKY3003 61. 
03554 - 0 60000 l 03426 STQ SRKY 3,1 K ( I 11 RKY30037 
03555 0 26000 0 03657 FMP RKY3+10 3 (l - SQ . RT,l/2J K(lll RKY30038 
03556 0 60100 0 0333 2 STO TU RKY:3 STORE FOR DP FLOA TI NG PT • ADD . RKY30039 
03557 - 0 60000 0 0333 3 STQ TURKY3+1 RKY300401 
0 3560 0 56000 l 03411 LDQ RRKY3 ;l K (IO l RKY3004l 
03561 0 26000 0 03660 FMP RKY3 +104 ( - l/2+SQ , RT,l/2)K{IO) RKY30042 
03562 0 07400 4 0361 2 TSX RKY3+66,4 TO DOUB LE PRECISION FLOATI NG PT , ADD , RKY30043, 
03563 0 02000 0 0 3530 TRA RKY3+16 TO MA IN RKY30044 
03564 - o 600 00 1 03443 STQ URKY3,l K ( I 2 l RKY30045 
03565 0 26000 0 03661 FMP RKY3+105 (l+SQ . RT .l /2 ) K( I2l RKY30046: 
03566 0 60100 0 0333 2 STO TURKY3 STO RE FOR DP FLOATING PT , ADD , RKY30047 
03567 - o 60000 0 03333 STQ TURKY3+1 RKY30 048 
03570 0 56000 l 03426 LDQ SRKY3 ,1 K ( Ill RKY30049 
03571 0 26000 0 0366 2 FMP RKY3+1 06 (-SQ, RT , l /2 ) K( lll RKY30050 1 

03572 0 07400 4 03612 TSX RKY3+66 ,4 TO DOUBL E PRECISION FLOAT I NG PT , ADD . RKY30051 
03573 0 02000 0 0 3530 TRA RKY3+16 TO MAIN RKY30052 
03574 - o 60000 1 03460 STQ VRKY3 ,l K ( I 3 l RKY30053 
03575 0 26000 0 03663 FMP RKY3+107 (l/6) K(I3l RKY300 54 
03576 0 6 0 100 0 03332 STO TURKY3 STORE FOR DP FLOATING PT. ADD , RKY300 55 ! 
03577 - o 60000 0 03333 STQ TURKY3+1 RKY30056 
03600 0 56000 l 03443 LDQ URKY3 ,l K ( I 2 l RKY3005 7 
0360 1 0 26000 0 03664 FMP RKY3+108 l/3(l+SQ . RT ,l /2 )K(I2l RKY30058 
03602 0 0 7400 4 03612 TSX RKY3+66 ,4 TO DOUB LE P RECISION FLOATI NG PT , ADD. RKY3 0059 
03603 0 56000 l 03426 LDQ SRKY3,l K ( I 11 RKY30060 
03604 0 26000 0 03665 FMP RKY3+109 l/3(1 - SQ , RT ,l /2 )K(Ill RKY30 061 
03605 0 07400 4 03612 TSX RKY3+66,4 TO DOUBLE PRECISION FLOATI NG PT , ADD . RKY30 06 2 
03606 0 56000 1 03411 LDQ RRKY3 ,l K ( IO l RK Y30063 
03607 0 26000 0 03663 FMP RKY3+107 (l/6)K( I O) RKY3006 4 
03610 0 07400 4 03612 TSX RKY3+66,4 TO DOUBLE PRECISION FLOATING PT , ADD , RKY30065 
0361 1 0 02000 0 035 30 TRA RKY3+16 TO MAIN RKY3006 6 
0 361 2 - o 60000 0 03334 STQ TU RKY3+2 DP FLOA TI NG PT , ADD , STORE A(2 l RKY30067 
03613 0 30000 0 03332 FAD TURKY3 A(ll+B(ll RKY30068 



• r , 
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03614 0 60100 0 03335 sto tURKY3+3 S TORt: MSP RKY'.3006 
036 15 - o 75400 0 00000 PXb CLE AR AC RKY3007 
03616 0 76300 0 00043 LLS 35 LSP TO AC RKY300 7 
03617 0 30000 0 03334 FAD TURKY3+2 +A(2) RKY300 7 
03620 0 30000 0 03333 FAD TURKY3+1 +B(2) RKY3007 
0362 1 0 30000 0 03335 FAD TURKY3+3 +MSP OF A(l) +B(ll RKY3007 
03622 0 60100 0 03332 STO TURKY3 STORE MSP OF SUM RKY300 7 
03623 0 16200 0 03644 TQP RKY3+92 RKY3007 
03624 - 0 12000 0 03641 TMI RKY3+89 HERE IF MQ-, OUT IF AC- RKY3007 
03625 0 40200 0 03653 SUB RKY3+99 HERE IF MQ-, AC+,-1 I N 35T H BIT RKY300 7 
036 26 0 601 00 0 0 3335 STO TURKY3 +3 RKY300 7 
036 27 0 76000 0 00000 CLM CLE AR MAGNITU DE AC RKY3008 
03630 - o 77300 0 000 11 RQ L 9 SE PERATE CHARACTE RIST IC RKY3008l 
03631 - 0 76300 0 00033 LGL 27 FROM FRACTI ON OF LSP RKY3ooa;J 
03632 0 1 0000 0 03647 TZE RK Y3+95 IF ZERO ,T RA NSFER RKY3008~ 
03633 - 0 76000 0 00003 ssM -F RACTION OF LSP RKY3008~ 
03634 0 40000 0 03652 ADD RKY3+98 ! - FRACTI ON RKY3008 ~ 
03635 - o 60000 0 03333 STQ TURKY3 +1 RKY:3008~ 
0 36 36 - 0 6 0200 0 03 333 ORS TURKY3 +1 COMB I NE CHARACTER I ST I C AND FRACTION RKY3008J 
03637 0 50200 0 0333 3 CL S TURKY3 +1 - LSP RKY3008 
03640 0 30000 0 03335 FAD TURKY3+3 +MSP RKY3008 9 
03641 0 6 0 100 0 03332 STO TURKY3 MSP RKY3009C 
03642 - o 6 0000 0 03333 STQ TURKY3 +1 LSP RKY3009~ 
03643 0 02000 4 00001 TRA 1,4 OUT RKY3009~ 
03644 0 12000 0 0364 1 TPL RKY3+89 HERE IF MQ+, OUT I F AC + RKY30093 
03645 0 4 0000 0 036 53 ADD RKY3+99 HERE I F MQ+, AC-, +l I N 35TH BIT RKY3009~ 
0 3646 0 02000 0 03626 TRA RKY3+7 8 RKY30091 
03647 0 50000 0 03332 CLA TURKY3 HERE IF LSP=O, REPLACE MSP RKY3009 
0365 0 0 76500 0 00000 LRS S IGN OF MS P REPLACES SIGN OF LSP RKY3009 
03651 0 02000 0 03641 TRA RKY3+89 RKY3009S 
0 3652 +001 000000000 OCT 00 1000000000 1 I N 8 TH BIT RKY30099 
03653 0 00000 0 00001 HTR 1 1 I N 35 TH BIT RKY30 100 
03654 0 00000 0 03 17 0 HTR NURKY3 NUMBER OF EQUA TI ONS RKY30 10 l 
03 655 0 00000 0 00000 HTR ZERO RKY30 102 
0 3656 +200400000000 OCT 200400000000 1 / 2 RKY30 10 ~ 
03657 +17745 37303 15 OCT 177453730315 l - SQ . RT . (1/2) RKY3010~ 
0366 0 +176650117 146 OCT 176650117146 - l/2+SQ . RT • ( 1/2) RK Y3010 .. 
03661 +201665011715 OCT 201665011715 l+SQ . RT . ( 1 /2) RKY30 10€ 
03662 - 200552023632 OCT 600552023632 - SQ . RT . (1/2) RKY3010l 
03663 +176 525252525 OCT 176525252525 1/6 RKY3010S 
03664 +200443261211 OCT 20044326 1211 l / 3 ( 1 +SQ • RT • 1/ 2) RKY30 10 ~ 
03665 +175617713146 OCT 175617713146 1/311- SQ . RT . l /2 ) RKY30 110 
03666 0 00004 0 03547 HTR RKY3+31 , 0 ,4 SW ITCH CONSTANTS RKY30 l ll 
03667 0 00000 0 03554 HTR RKY3+36 RKY3011~ 
03670 0 000 00 0 03564 HTR RKY3+44 RKY30 11 3 



('.)3671 

05303 
05304 
05305 
0 5306 
05307 
0 531 0 
053 11 
05312 
05313 
05314 
053 15 
05316 
05317 
05320 
0532 1 
05322 
05323 
05324 
05325 
05326 
05327 
05330 
05331 
05332 
05333 
05 334 

0 00000 0 03574 
036 7 2 
04006 
04026 
04064 
03356 
03355 
03354 
03353 
03352 
03351 
03350 
03347 
03346 
03345 
03 344 
03343 
0 334 2 
05303 

0 02000 0 00004 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 0000 0 
0 00000 0 00 000 
0 00000 0 00000 
0 00 000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
01006060606 0 
076060606060 
05 1160606060 

+0000000000 20 
+202600000000 
+00000000000 1 
+000000000001 
+000000000000 

HTR 
ARCOS BSS 
FLOFX BSS 
FXFLO BSS 
OUT BSS 
THETA SYN 
PX2 SYN 
X2 SYN 
PXl SYN 
Xl SYN 
PR SYN 
R SYN 
TI ME SYN 
PZ2 SYN 
Z2 SYN 
PZl SYN 
Zl SY N 
RAVE SYN 

ORG 
TRA 

KYWRD 
RUNNO 
JX 
JZ 
PS I X 
PSIZ 
PRI NT 
I NRKS 
SPLOT 
PORES 
NURR 
NUZR 
MRES 
NRES 
DELPS 
EPIR 
T4NEW 
MON TH BCD 
DAY BCD 
YEAR BCD 
KFX DEC 
NF L DEC 
NSTAR DEC 
BKEY DEC 
RI N DEC 

RKY3+52 
7 6 
16 
30 
408 
XRKY3-l 
XRKY3- 2 
XRKY3- 3 
XRKY3-4 
XRKY3-5 
XRKY3-6 
XRKY3- 7 
XRKY3- 8 
XRKY3- 9 
XRKY3-10 
XRKY3-ll 
XRKY3-1 2 
XRKY3- 13 
2755 
4 

. ' • 

- NORNS ,--PRNTO, NACCE, NACON ,PLT, PLOFF , NZM , TIMI N, HNTRS. 

11 0 
17 
159 
16 
3. oo 
1 
1 
0 

AMP LITUDE OF R ELLIPSE 
AMP LIT UDE OF Z ELLIPSE 
PHASE OF R ELLIPSE 
PHASE OF Z ELLIPSE 

STARTI NG R. K. STEP 
R. K. STEP FOR STARTI NG PLOT 
P GUESS FOR RESONANCE 
NUR AT RESONANC E 

COEFFICIENT OF NUR RESONANCE 
COEFFI CIENT OF NUZ RESONANCE 
DELTA P FOR RESONANCE HUNT 
SETS ACCURACY OF ACCEP TAB LE RESONANCE 
I S TAPE 4 NEW . IF T4NEW = o. NO 

SAME AS KFL EXCEPT FIXED 
NUMBER OF SECTORS PER REVOLUTI ON 
NUMBER OF SECTORS PER FIELD CYCLE 

FIELD IDENTIFICATION WORD 
INITIAL R FOR FIELDS ON TAPE 

RKY30l l 



05335 
05336 
05337 
05340 
05341 
0534 2 
05343 
05344 
05345 
05346 
05347 
0 535 0 
05351 
05352 
05353 
05354 
0 5355 
0 5356 
05357 
05360 
05361 
05362 
05363 
05364 
05365 
0 5 366 
0 5367 
0 5370 
0 5371 
05372 
05373 
0 5374 
0 5375 
0537 6 
05377 
05 4 00 
05401 
05402 
05403 
05404 
054 05 
05406 
05407 
0541 0 
05 411 

+ 175631463146 
+1 67406111564 

0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 

+ 20 1400000000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 000 00 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 0000 0 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 000 00 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 0000 0 0 00000 
0 0 0000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 0 0000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 

MROT DE C . lo 
DE LT AR DEC eOOl 

PRES 
RESR 
PRRES 
ADJPR DEC 1. 0 
ZMAX 
DE LT A 
NOR EV 
GPRIE 
GPRIM 
OMEGA 
GAMMA 
EPSGP 
GAPLl 
GAPPR 
SCALE 
PRBRP 
RBARP 
AICR 
BICR 
CICR 
DICR 
EICR 
AICZ 
BICZ 
CICZ 
DICl 
EICZ 
S IPS! 
COPS! 
RBAR 
PRBAR 
RESZ 
RESPZ 
NORNS 
PRNTO 
NACCE 
NACON 
PLi 
PLOFF 
NZM 
TIMIN 
HNTRS 
APR 

• 
MAX 1MUM R FOR WH1CH tlELDS AR~ ON tAP~ 
DELT A R= I NCREMENT IN R FOR STORED FIELDS 

RESONANCE P 
RESONANCE R 
RESONANCE PR 

MAX I MUM Z STOP ORB IT IF Z = ZMAX 
ENERGY GA I N PER REV . 
NO . OF REV . PER ORB IT (EACH ORBIT) 
USED TO CALCULATE DE LiA PRE FOR GAP 
USED TO CALCULATE DELiA PR FOR GAP 
COE FFICIENT OF TIME 
TO START ORBIT OUT OF PHAS 
EPSILON FOR GAP CROSS I NG 
INITIAL GAP LOCATION 
NUMBER OF GAPS PER REVOLUTI ON 
SCALE ON (R;PR) PLOT . IF=O USE CIRCLE . 

S IN(PS I X) 
COS(PSIX) 
CENTER OF R ELLIPSE 

RESONANCE Z 
RESONANCE PZ 
NUM BE R OF RUNS PER FRAME 
R. K. STEP AT WHICH PRINT OUT rs STARTED 
NACCE NO T ZE RO ACC ELERATION rs USED 
NACON NO T ZE RO ACCELERAllON ts CONT!NUOUS 
PLT NOT ZERO PLOT IS MAD E EVERY PLT SECTlON 
PLOFF NO T ZE RO (R,PR) AND (, PZ ) I NFO. SAVED ON 
NZM NOT ZERO Z MO TI ON USED 
TIMIN NO TZ ERO TIME EQUAT ION IS NEEDED 
HNTRS NOT ZE RO CODE 1482 USED TO FI ND P RESONA 



" . • 
05412 0 0 0000 0 00000 BPR 
0 5413 0 00000 0 00000 CPR 
05414 0 00000 0 00000 DPR 
05415 0 00000 0 00000 EPR 
05 416 0 00000 0 00000 APZ 
05417 0 00000 0 00000 BPZ 
0 5420 0 00000 0 00000 CPZ 
0 5421 0 00000 0 00000 DPZ 
05422 0 00000 0 00000 EP Z 
05423 +173507534121 p DEC .02 MOMEN TUM 
05424 - 377777777777 ALL7S OCT 777777777777 
0 5425 +20262 2077323 PI DEC 3 .1415 926 

05426 COMMON BSS 10 
05440 cos BSS 63 
05441 SIN SYN COS+l 
05537 SQRT BSS 25 

05570 - o 63400 4 05437 COMIC SXD COMMON+9 ,4 PSIX = PHASE OF R ELLIPSE 
0 5571 0 50000 0 0531 0 CLA PS IX 
05572 0 07400 4 05440 TSX COS ,4 
05573 0 60100 0 05373 STO COP£ 1 
0 5574 0 5000 0 0 0531 0 CLA PS IX 
05575 0 07400 4 05441 TSX S I N,4 
05576 0 60100 0 0537 2 STO SIPS l 
05577 0 56000 0 05364 LDQ EICR 
056 0 0 0 26000 0 05425 FMP PI 
05601 0 60100 0 05426 STO COMMON 
05602 0 50000 0 0 5306 CLA J X 
05603 0 24000 0 05426 FDH COMMON 
0 560 4 - 0 60000 0 05426 STQ COMMON 
05605 0 50000 0 05426 CLA COMMON 
05606 0 07400 4 05537 TSX SQRT,4 
0 5607 0 00000 0 00000 HTR 
0561 0 0 60100 0 05426 sto COMMON 
05611 0 56000 0 0536 0 LDQ AICR 
05612 0 26000 0 05 373 FMP COPSl 
0 561 3 0 60 100 0 05427 STO COMMON+l 
0 5614 0 56000 0 05372 LDQ SlPS l 
0 5615 0 26000 0 05361 FMP BICR 
05616 0 30000 0 05427 FAD COMMON+l 
05617 0 60100 0 05427 STO COMMON+! 
05620 0 56000 0 05427 LDQ COMMON+l 
05621 0 26000 0 05426 FMP COMMON 
05622 0 30000 0 05374 FAD RBAR RBAR =RFOREQU ILI BRIUMORBIT 
0 5623 0 601 00 0 05340 STO RE SR R 1 • Ce 
05 624 0 56000 0 0536 2 LDQ CICR 
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05625 0 26000 0 05 373 FMP COPS! 
05626 0 60100 0 0542 7 STO COMMON+l 
05627 0 56000 0 05 363 LDQ DICR 
0563 0 0 26000 0 05372 FMP S IPS I 
05631 0 3 000 0 0 0542 7 FAD COMMON+l 
05632 0 60100 0 05427 STO COMMON+l 
05633 0 56000 0 05427 LDQ CO MMON+l 
05634 0 26000 0 05426 FMP COMMON 
05635 0 30000 0 053 75 FAD PR BAR 
05636 0 60100 0 05 341 STO PRRES PR 1. c. 
05637 0 5 0000 0 05406 CLA NZM 
05640 0 10000 0 05 705 TZE LEAVE 
0 5641 0 50000 0 05311 CLA PSIZ PSIZ 
05642 0 07400 4 05440 TSX COS,4 
05643 0 60100 0 05373 STO COPS! 
05644 0 50000 0 05311 CLA PS IZ 
05645 0 07400 4 05441 TSX SIN ,4 
05646 0 60100 0 05372 STO SIPS! 
05647 0 56000 0 05371 LDQ EICZ 
05650 0 26000 0 05425 FMP Pl 
0 5651 0 601 0 0 0 05426 STO COMMON 
0 5652 0 5 0000 0 05307 CLA JZ 
0565 3 0 24000 0 05426 FDH COMMON 
0 5654 - 0 6000 0 0 05426 STQ COMMON 
05655 0 50000 0 05426 CLA COMMON 
05656 0 07400 4 05537 TSX SQRT ,4 
05657 0 00000 0 00000 HfR 
05660 0 60100 0 05426 STO COMMON 
05661 0 56 000 0 05365 LDQ AICZ 
05662 0 26 00 0 0 05373 FMP COPS! 
05663 0 60100 0 05427 STO COMMON+l 
05664 0 56000 0 05372 LDQ S I PSI 
05665 0 2600 0 0 05366 FMP BICZ 
05666 0 30000 0 05427 FAD COMMON+l 
0 5667 0 60100 0 05427 STO COMMON +t 
05670 0 56000 0 05427 LDQ COMMON+l 
05671 0 26000 0 05426 FMP COMMON 
0567 2 0 60100 0 05376 STO RE SZ z 1. c. FOUND 
05673 0 56000 0 05367 LDQ CI CZ 
05674 0 26000 0 05373 FMP COPS! 
0 5675 0 60100 0 05427 STO COMMON+l 
0567 6 0 56000 0 05 370 LDQ DICZ 
05677 0 26000 0 05372 FMP S IPS I 
05700 0 30000 0 05427 FAD COMMON+l 
05 701 0 60100 0 05427 STO COMMON+l 
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0 5 702 0 56 000 0 05 4 27 LDQ C:OMMON+1 
0 5103 0 26 000 0 05426 FMP COMMON 
05 704 0 60 100 0 05 377 STO RESPZ 
05 705 - 0 53400 4 05437 LEAVE LXD COMMON +9 , 4 
05 7 06 0 02000 4 0000 1 TRA 1,4 
0 570 7 0 00000 0 00000 COEF 
05710 -o 6 0 000 0 06 067 PL XY l STQ PPC RV+ 89 STOREY 0 00 5 
0 5711 0 56000 0 06065 LDQ PPCRV+87 SE T LOW I NTENSIT Y S IGNA L 000 6 
0 5712 0 02000 0 05715 TRA PLXY 2+ 2 000 7 
0571 3 - 0 60000 0 06067 PL XY2 STQ PPCRV+89 STORE Y 0008 
05714 0 56000 0 06 0 56 LDQ PPCRV+80 SET HI GH I NTEN S ITY S I GNA L 0 00 9 
0 5715 -o 60000 0 06 070 STQ PPCRV+90 00 10 
05716 0 30200 0 06 0 61 FS B PPCRV+ 83 XMI NUSM I NI MUMX 00 11 

05717 0 76600 0 00043 LRS 3 5 00 12! 
05720 0 26000 0 06062 FMP PPC RV +84 TI MESXSCALI NGFACT OR 00131 
0 5721 - 0 3 0000 0 06 0 55 UFA PPC RV+79 FI XEDPOI NT 00 14: 
05722 0 76700 0 00022 AL:S i s 00 15 
05723 0 4 0000 0 06057 ADD PPCRV+s i HOR IZON TAL DISTANCE FROM LEFT OF GRA PH 00 16 
0 5724 0 62200 0 06 070 STD PPCRV+90 0017 
05725 0 500 00 0 06 067 CLA PPCRV+ 89 00 18 
05726 0 302 00 0 06063 FSB PPC RV+85 YMI NUSM I NI MUM Y 00 19 
0 5727 0 76500 0 00043 LRS 35 002 0 
05730 0 26000 0 06 064 FMP PPCRV+86 TI MESYSCALI NG FACT OR 002 1 
05731 -0 3 0 000 0 06055 UF A PPCRV+79 FI XEDPOI NT 002 2 
0 5732 0 4 0 000 0 0606 0 ADD PPCRV+ 82 VERTICAL DI STANCE FROM BOTT OM OF GRAPH 0023 
0 5733 0 621 00 0 06070 STA PPCRV+90 002 4 
0 5734 0 7 0000 0 0607 0 CP Y PPCRV+90 ENTER THE POINT 002 5 
05735 0 02000 4 00001 TRA 1 , 4 RETURNTOP ROGRAM 00 26 

PREPARETOPLOT ON CATHODERAYTU BE 00 27 
P+OTSXPPCRV ,C 0 0 28 
P+lPZE X,O,Y MINI MUMX , YON TUBE 0029 
P+2 DECX MI NI MUMXONGRAPH 00 30 
P+3DECY MI NI MUMYO NGRAPH 0031 
P+4PZEX,O, Y MAX I MUMX ,YONT UBE 003 2 
P+5DECX MAX I MUMXO NGRAPH 0033 
P+6DECY MAXI MUMYONGRAPH 003 4 
P+7 DEC DE LT AX GRA PHVERTICALGRI DSPACI NG 0035 
P+$ DECDE LT AY GRAPHHOR I ZON TALGRI DSPAC I NG 0036 

0 5736 0 76600 0 00030 PPCRV WTV WR IT ECRTDI SP LAY 003 7 
05737 0 5000 0 4 000 0 1 CLA 1,4 STORE LOWER LI MITS OF PLOT ON TUB E 0038 
05740 0 56000 4 00001 LDQ 1,4 0 0 39 
0 5741 0 62 200 0 06 065 ST D PPCRV+ 87 004C 
05 742 - 0 76300 0 000 22 LGL 18 0041 
05743 0 6 2 200 0 06057 STD PP CRV+ 81 0042 
0 5744 0 6 2 100 0 06060 STA PPCRV+ 82 0043 
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I 1.7571 APIARY BES 2176 
' 00125 END LOAD 

SHARE ASSEMB LER STATI ST ICS 

TAPE TOTAL l FA I L 2 FA I L 3 FAI L 4 FAIL 
! NP 2095 0 0 0 0 
LI B 0 0 0 0 0 
COL 2107 0 0 0 0 

NUMBER OF ON - LI NE I NPUT RECORDS 0 

( NUMBER OF OFF- LI NE PR INT RECORDS 2126 

NUMBER OF SYMBOLS, DEF 344 , DEFOP O, UNDEF 0 

l 

/ ' 

( 



0 06061 
4 00006 
4 00003 
0 0606 7 
4 00004 
4 0000 1 
0 06066 
0 00022 
0 06055 
0 06 05 5 
0 06067 
0 06064 
4 00010 
1 03077 
1 03100 
0 06067 
0 06065 
0 00022 
0 06057 
0 00022 
0 0605 7 
0 06067 
0 06056 
0 05766 
4 00003 
0 06063 
0 060 71 
0 06013 

60000 
50000 
30200 
60100 
50000 
402 00 
62100 
77100 
50100 
3 0UOO 
24000 
60000 
26000 
63400 
07400 
60100 
50200 
76500 
62100 
76300 
70000 
40200 
56000 
04000 
50000 
60100 
10000 
12000 
50000 4 
12 000 0 
56000 4 
26000 0 
30000 0 
40200 0 
621 00 0 
50200 0 

05745 -o 
05746 0 
05747 0 
05750 0 
05751 0 
05752 0 
05753 0 
05754 0 
05755 - o 
0 5756 0 
05757 0 
05760 -o 
05761 0 
05762 - 0 
05763 0 
05764 0 
05765 0 
05766 0 
05767 0 
05770 0 
05771 0 
05772 0 
05773 0 
05774 0 
05775 0 
05776 0 
05777 0 
06000 0 
06001 0 
06002 - o 
06003 0 
06004 0 
06005 - 0 
06006 0 
06007 0 
06010 0 
06011 
06012 
060 13 
060 14 0 
06015 0 
0 6016 0 
060 17 -0 
06020 0 
06021 0 

0 60100 0 
0 70000 0 

00006 
06013 
00003 
0606 4 
06055 
06060 
06057 
06057 
06067 
06 067 
00005 
00002 
06067 
06066 
06055 
06055 
06067 

0 50000 4 
30200 4 
60100 0 
50000 0 
5 0 100 0 
30000 0 
24000 0 

StQ PPCRV+83 
CLA 6,4 
FSB 3,4 
s ro PPCRV+89 
CLA 4,4 
SUB 1,4 
STA PPCRV+88 
ARS 18 
ORA PPCRV+79 
FAD PPCRV+79 
FDH PPCRV+89 
STQ PPCRV+86 
FMP 8,4 
SXD TEMP , l 
TSX TEMP+l ,1 

STO PPCRV+89 
CLS PPCRV+87 
LR S 18 
STA PPCRV+81 
LLS 18 
CPY PPCRV+81 
SUB PPCRV+89 
LDQ PPCRV+80 
TLQ PPCRV+24 
CLA 3,4 
STO PPCRV+85 
TZE PPCRV+91 
TPL PPCRV+45 
CLA 6t4 
TMI PPCRV+45 
LDQ 3,4 
FMP PPCRV+86 
UFA PPCRV+79 
SUB PPCRV+82 
STA PPCRV+81 
CLS PPCRV+81 
STO PPCRV+89 
CPY PPCRV+89 
CLA 5,4 
FSB 2;4 
STO PPCRV+89 
CLA PPCRV+88 
ORA PPCRV+79 
FAD PPCRV+79 
FDH PPCRV+89 

CALCULATE RANGE OF YON GRAPH 

CALCULATE RANGE OF X ANDY ON TUBE 

Y RANGE IN FLOATING POI NT 

STOREY SCALING FACTOR 
SCALEDELTAY 

STOREHORIZONTALGRIDSPACING 

HORIZONTAL GRID LI NE LOOP 

REPEAT LOOP 
SAVE MI N. Y AND LOCATE Y ORIGIN 

THEST FOR MAXY LESS THAN OaO 

CALCULATE LOCATI ON OF Y ORIGIN 

ENTER ORIGIN I N HI GH I NTENSITY 
RANGE OF X ON GRAPH 

X RANGE ON TUBE IN FLOATING POINT 

004 
0045 
004 
004 
004 
004 
005 
005 
005 
005 
005 
005 
005 
005 
005 
005 
006 
006 
006 
006 
006 
006 
006 
006 
006 
006 
00 7 
007 
007 
007 
007 
007 
00 7 
007 
007 
007 
008 
008 
008 
008 
008 
008 
008 
008 
008 
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06022 -o 60000 0 06062 STQ PPCRV+a4 StbRE X SCAUNG FACtOR 0089 
06023 0 26000 4 00007 FMP 7,4 SCALEDELTAX 0090 
06024 0 0 7400 l 03100 TSX TEMP+l,l 009 1 
06025 - o 53400 l 03077 LXD TEMP , l 0092 
0 60 26 0 60100 0 06067 STO PPCRV+89 STOREVER T ICALGRIDSPACING 0093 
0602 7 0 50200 0 06061 CL S PPCRV+83 0094, 
06030 0 62200 0 06060 STD PPC RV+82 VERTICAL GR I D LI NE LOOP 0095 
06031 0 7 0000 0 06060 CPY PPCRV+82 0096 
060 32 0 40200 0 06067 SUB PPCRV+89 009 7 
06033 0 56000 0 06056 LDQ PPCRV+80 009 8 
0 6034 0 04000 0 06030 TLQ PPC RV+5 8 REPEATLOOP 0 099 
06035 0 50000 4 00002 CLA 2 ,4 SAVD MI NI MUM X AND LOCATE X ORIGIN 0100 
06036 0 60100 0 06061 S TO PPC RV +83 0 10 1 
06 037 0 1 0000 0 06073 TZE PPCRV+93 0 102 
06040 0 12000 4 000 11 TP L 9 , 4 NOXOR IGI NONGRAPH 0 103 
06041 0 50000 4 00005 CLA 5 ,4 TE ST FOR MAX X LESS THAN O. O 0 104 
06042 - o 12 000 4 00011 TMI 9 , 4 0 105 
060 43 0 56000 4 00002 LDQ 2,4 CALCULATE LOCATI ON OF X OR I GI N 0106 
06044 0 26000 0 06062 FMP PPCRV +84 0107 
060 45 - 0 3000 0 0 06055 UFA PPCRV+7 9 0108 
06046 0 76700 0 00022 ALS 18 0109 
06047 0 4 0200 0 06 0 57 SUB PPC RV+8 1 0 110 
06050 0 622 00 0 06060 STD PPC RV+82 011 1 
06051 0 5 0200 0 0606 0 CLS PPCRV+82 01 12 
06052 0 60100 0 06067 STO PPC RV+8 9 0 113 
0605 3 0 70000 0 06 067 CPY PPCRV+89 ENTER OR I GIN I N HI GH I NTENS ITY 0 114 
060 54 0 02000 4 000 11 TRA 9 ,4 PLOTREADY, RE TURNTOPROGRAM 0 115 
06055 +233000000000 OCT 233000000000 MAG IC NUMBER 0116 
06056 - 002000000000 OCT - 2000000000 NEG . VA LUE OF TUBE LI MIT + 1.0 0 117 
06057 +200000000000 OCT 200000000000 - HOR I ZON TAL 0 118 
06060 +1 00000000000 OCT 100000000000 VERT ICAL 0 119 
06061 +000000000000 DEC o. o MI NI MUMXONGRAPH 0 120 
06062 +0 00000000000 DEC o. o XSCALINGFAC TOR 0121 
06063 +000000000000 DEC o. o MI NI MUMYONGRAP H 0 122 
06064 +000000000000 DEC o. o YS CALINGFACTOR 0 123 
06065 0 00000 0 00000 PZE TRANS I EN TSTOR AG E 0 124 
0 6066 0 00000 0 00000 PZE 0125 
06067 0 00000 0 00000 PZE 0 126 
0 607 0 0 00000 0 000 00 PZE 0 127 
06071 0 5 0000 0 0606 0 CLA PPC RV+82 MI NI MUM y I S o. o 0 128 
06072 0 02000 0 06007 TRA PPC RY+41 0129 
06073 0 50000 0 06057 CLA PPCRV+ 81 MI NI MUM X IS o. o 0 130 
06 074 0 02000 0 0605 0 TRA PPCRV +74 0 131 

06075 I NP l BSS 572 
1 3371 BTHETA BES 2176 

- - - . - . - - - - - - .. - - - - - - - - - ... - - . - - .. - - .. - - - - ... . - . - - - - - - - - - - - - - - - -- ... - ... - . - - - . - - - . - - - - - - - ___:: ....::__:::________::__ - - - . -- -- -- - .. - .. ----- - - ---- - - --- - - - - - ... - -



' 4 • 

00125 ORG 85 

* REM ORBIT CODE 182lt PART TWO OF TWO - H• OWENS 
ABS 

00125 0 50200 0 05143 CLS FX5 A3 
00126 0 60100 0 05037 STO TRYlC 
00127 0 6 0 100 0 06040 STO TRY2C 
00130 0 50000 0 05132 CLA NURKY4 
0013 1 0 6 01 00 0 05 131 STO NURKY3 
00 132 0 50000 0 05403 CLA NACON 
00 1 33 - o 1 0000 0 00 15 1 TNZ *+14 
00 134 0 50000 0 05 131 CLA NURKY3 
0013 5 0 40 200 0 05 141 SUB FX2 
00136 0 6 0 1 00 0 05 1 31 STO NURKY3 
00 137 0 50000 0 05407 CLA TIM I N 
00 140 - 0 10000 0 00 15 1 TNZ *+9 
00 141 0 5 0000 0 05131 CLA NURKY 3 
00142 0 4 0200 0 051 4 0 SUB FXl 
00143 0 60 1 00 0 05 1 3 1 STO NURKY3 
00 144 0 5000 0 0 05406 CLA NZM 
00 145 - o 100 00 0 00 1 5 1 TNZ *+4 
0014 6 0 50000 0 05 13 1 CLA NURKY3 
00 147 0 40200 0 05 141 SUB FX2 
00 150 0 60 100 0 05 131 STO NURKY3 
00 151 0 50000 0 05406 CLA NZM 
00 152 0 10000 0 002 03 TZE BOXB6 TRANS . IF NO Z MOT I ON 
00153 0 5 0000 0 05124 CLA NOP B2 SET TRAS TO NOP I N 
00 154 0 62200 0 0032 7 STD TAPE2 BOXE J l 
00 155 0 62200 0 005 4 0 STD READER 
00156 0 6 2 200 0 01476 STD BOXK9 B3 
00157 0 62200 0 0 1613 STD BXK 17 SE T TO SOLVE Z EQUS • 
00160 0 50000 0 05053 CLA RtB2 B4 
00161 0 62200 0 00502 STD HN TFD+2 
00162 0 50000 0 05 123 CLA TRA B4• 1 SET P I CK UP B ROUT 
00163 0 62200 0 021 76 STD TIXN--1 TO GE T B DERe 
00164 0 77200 0 00202 REW 2 85 REW I ND DR I VES AT 
00165 0 77 200 0 00201 BEND REW 1 B5e l OUTSE T 
00 166 0 5 0000 0 05402 CLA NACCE Cl I S ACCE LERATI ON 
0016 7 0 10000 0 00214 TZE BOXC4 USED 
00 170 0 50000 0 05353 CLA GAPll 
00171 0 60 100 0 05056 STO GA PLO C2 I NITIAL IZE GAP 
00172 0 50000 0 05124 CLA NO P 
00173 0 62200 0 01131 STD GSE T CROSSI NG 
00174 0 50000 0 05156 CLA 2PI C3 2P I /GAPPR = ADVGP 
00 175 0 24000 0 05354 FDH GAPPR I F MA CH I NE STOPS 
00170 - o 60000 0 050 45 STQ ADVGP 
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00 177 0 $0000 0 05344 CLA DELTA 1N WR ONG 
00200 0 24000 0 05354 FDH GAPPR 
0020 1 - o 6 0000 0 05061 STQ EPGAP EPGAP = ENERGY GA I N 
00 202 0 02000 0 00221 TRA BOXD l PER GAP 
00203 0 50000 0 051 23 BOXB 6 CLA TRA B6 SE T TO TRANS . AROUND 
00204 0 62 200 0 00327 STD T APE2 · USING DR IVE 2 
00205 0 622 00 0 00540 STD RE ADER B7 SET TRANS AND NOPS 
00206 0 62 200 0 01476 STD BOXK9 TO LE AVE OUT z MOTION 
00207 0 62200 0 0161 3 STD BXK17 
00210 0 5000 0 0 05124 CLA NO P B8 SET NOP TO AVOID 
00211 0 62200 0 00502 STD HNTFD+2 USING DR IVE 2 
00212 0 62 200 0 02176 STD TI XN- 1 B9 SET PICK UP B ROUT . 
00213 0 02 0 00 0 00 165 TRA BEND TO TRANS . AROUND DER . 
00214 0 5 0000 0 05 123 BOXC4 CLA TRA C4 SET TO TRANS FER AROUND 
002 15 0 62 200 0 01131 STD GSET GAP CROSS I NG 
00 21 6 0 5 0000 0 05123 CLA TRA 
00217 0 62200 0 01667 ST D KEQU I-2 C5 LEAVE OUT EQU ILI BR I UM 
00220 0 0 2 000 0 0023 1 TRA BOXE l ORB IT EQUATI ONS 
00221 0 5 0000 0 05403 BOXD l CL A NACON Dl 
00222 0 10000 0 00226 TZE *+4 NACON = 0 ACCELERA TI ON 
00223 0 50000 0 05124 CLA NO P D2 IS DI SCRETE 
00224 0 622 00 0 0 1667 STD KEQU I - 2 
00 225 0 02 000 0 00231 TRA BOXE l 
00226 0 5 0 000 0 05123 CL A TRA D3 
00 227 0 622 00 0 01667 STD KEQUI - 2 
00 23 0 0 02000 0 00231 TRA BOXEl 
00231 0 50000 0 054 07 i:30X E1 CLA TI MI N F7 TI MI N = 0 NO TI ME EQUS . 
00232 - o 1 0000 0 00237 TNZ BOXF8 NEEDED 
00233 0 5 00 00 0 05123 CLA TRA 
002 34 0 62200 0 01654 STD BXK 18 FlO TO LEAVE TI ME OUT KROU T. 
00235 0 62200 0 02332 STD TA T TO LEAVE TI ME OUT GAP CROSS . 
00236 0 02 000 0 . 00 242 TRA BOX F4 F8 SET NOP TO USE TI ME 
00237 0 50000 0 05124 BOXF8 CLA NOP 
00240 0 6 2200 0 01654 ST D BX K18 I NK RO UTINE 
00241 0 62200 0 0233 2 ST D TAT I N GAP CROSSI NG . 
00242 0 50000 0 0540 1 BOXF4 CLA PRNTO F4 PRNTO = 0 NO PR I NT OUT 
00243 - 0 1 0000 0 00247 TNZ BOXF5 WI LL BE MADE 
00 244 0 50000 0 051 23 CLA TRA F6 
00245 0 62 200 0 011 25 ST D PSE T 
00246 0 02000 0 00252 TRA * +4 
00247 0 50000 0 05124 BOXF5 CLA NOP F5 FIX TO PR I NT EVERY PR I NT 
0025 0 0 62 200 0 01125 ST D PS ET R. K. STEP 
00251 0 6 0000 0 05035 STZ RKST4 
00 252 0 5 0000 0 05404 CLA PLT 
00253 0 10000 0 00256 T-Z E *+3 
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00~54 0 50000 0 05124 cLA NOP 
0025 5 0 02000 0 00257 TRA * +2 
00256 0 50000 0 05 123 CLA TRA 
00257 0 62200 0 01136 STD BOXMl 
00260 0 53400 1 05 142 BOXJl LXA FX4,1 J l HUN T RI GHT FI ELD 
00261 0 76200 0 00221 RTB 1 SET 
0026 2 0 7 0 000 0 05426 CPY COMMON 
0026 3 0 7 00 00 1 054 32 CAPY CP Y COMMON+4 t l 
00264 2 0000 1 1 002 6 3 TI X CAPY,l,l 
00205 - o 76 000 0 0001 1 ETT 
00266 0 00000 0 05125 HTR REWSTP END OF TAPE 1 I S REACHED 
00267 0 76600 0 00333 I OD KEY WORDS MUST BE 
0 0270 - o 7 6000 0 000 12 RTT CHECKED; NO . OF WORDS PER 
00271 0 0 7400 4 0 1355 TSX TRY5 1 , 4 BLOCK MUST BE CHECKED. 
00272 0 50200 0 05 143 CLS FX5 HIT START , TAPES WILL 
002 73 0 60100 0 05037 STO TRYlC REW I ND MACH I NE WILL S TOP 
00274 0 50000 0 05426 CLA COMMON 
00275 0 77 100 0 00022 ARS 18 
00276 0 4 02 00 0 05333 SUB BKEY 
00277 0 10000 0 00305 TZ E CKR I N 
0 0300 0 76200 Q 00221 RTB 1 
0030 1 0 70000 0 05 4 26 CPY COMMON 
00302 0 02000 0 01 4 03 TRA ET Tl 
00:303 0 02000 0 00260 TRA CAPY- 3 
00304 0 02000 0 0 1403 TRA ETTl 
00305 0 50000 0 0542 7 CKR I N CLA COMMON+! 
00306 0 40200 0 05334 SUB RI N 
00307 0 76000 0 00003 SSP 
00310 0 4 0200 0 05 152 SUB EPST 
00311 - 0 12000 0 003 13 TMI CKMROT 
003 12 0 42000 0 00000 HPR RIN DOE S NOT AGREE WITH 
00313 0 50000 0 0 5430 CKMROT CLA COMMON+2 VALUE ON TAPE 
00314 0 40200 0 05335 SUB MROT 
00315 0 76000 0 00003 SS P 
00316 0 40200 0 05152 SUB EPST 
003 17 - o 12000 0 0032 1 TM! CKD LR 
00320 0 42000 0 00000 HPR MROT DOES NO T AGREE 
0032 1 0 50000 0 05431 CKDLR CLA COMMON+3 WITH VALUE ON TAPE 
00322 0 40200 0 05336 SUB DE LTAR 
00323 0 76000 0 00003 SS P 
00324 0 40200 0 05152 SUB EPST 
00325 -o 12 000 0 0032 7 TM! TAPE2 
00326 0 42000 0 00000 HPR DE LTAR DOES NO T AGREE 
0032 7 0 76100 0 00355 TAPE2 NOP BOXJ2 Jl • l FILLED IN WI TH TRANSFER 
00330 0 76200 0 00222 RTB 2 IF DERIVATIVES NOT WANTED 

- - -· -- -- -
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00331 0 10000 0 05426 cPY COMMON 
00332 0 7 0000 0 0 5426 CPY COMMON 
00333 - o 76 000 0 000 11 ETT 
00334 0 00000 0 0 140 1 HTR REW2 END OF DERIVATI VE TAPE 
00335 0 76600 0 00333 IOD HIT STAR T WILL REWIND 2 
00336 - o 76000 0 000 12 RTT 
00337 0 07400 4 01367 TSX TRY52 , 4 KE YWORD ON DER IVAT IVE 
00340 0 50200 0 05143 CLS FX5 TAPE READ WRONG 
00341 0 60 100 0 05037 STO TRYlC 
00342 0 5 0000 0 05 4 26 CLA COMMON 
0 0343 0 7 71 00 0 00022 ARS 18 
00344 0 40000 0 0 5 333 AD D BKEY BKEY :: '-KBEY 
00345 0 10000 0 00 355 TZE BOXJ2 
00346 0 76 200 0 00222 RT B 2 
00347 0 70000 0 05426 CPY COMMON 
0035 0 0 02000 0 00352 TRA *+2 
0 0 351 0 02 000 0 00330 TRA TAPE2+ 1 
00352 - o 7 6 000 0 00011 ETT 
0 0353 0 00000 0 01 4 0 1 HTR REW2 
00354 0 02 000 0 00346 TRA * - 6 
00355 0 5 0000 0 0533 0 BOXJ2 CLA KFX J2 FLOAT K FX 
00356 0 0 7 400 4 03044 TSX FXF L0 ,4 
00 357 0 0 0000 0 00043 PZE 35 
00360 0 00000 0 0 120 6 HTR TRAAL 
00 36 1 0 6 0 100 0 05121 STO KFL 
00362 0 56 000 0 05121 LDQ KFL J3 tl 
0 0363 0 26 000 0 05331 FMP NFL 
00364 0 60100 0 05426 STO COMMON 
00365 0 50000 0 05156 CLA 2PI 
00366 0 24000 0 05426 FDH CO MMON 
00367 - o 6 0000 0 0 111 0 STQ H H COMPUTED 
0 03 7 0 0 50000 0 05426 CLA COMMON 
00371 0 07400 4 03024 TSX F LOFX, 4 
00372 0 00000 0 00043 PZE 35 
00373 0 000 00 0 01206 HTR TRAAL 
00374 0 6 0 100 0 05036 STO RKS PR 
00375 0 50000 0 0533 7 CLA PR ES 
00376 0 60100 0 05423 STO p 

00377 0 50000 0 05 340 ( LA RESR 
00400 0 60100 0 052 72 STO R 
0040 1 0 56000 0 05423 LDQ p J3 . 2 
00402 0 26000 0 0 642 3 FMP p 
00403 0 6 0 100 0 05064 STO PSQ 
0 0404 0 30000 0 05144 FA D lFL 
004 05 0 07400 4 05537 TSX SQR T, 4 
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00406 0 00000 0 0 12 06 HTR TRAAL 
00407 0 60100 0 05-066 STO t E = SQRT( PSQ+l) 
0041 0 0 5 0000 0 05423 CLA p 

00411 0 24000 0 05066 FDH E 
004 12 - o 60000 0 05065 STQ BETA BET A COMPUTED= PIE 
004 13 0 56000 0 05330 LDQ KFX J4 
00414 0 2 0000 0 05332 MPY NS TAR 
00415 - o 60000 0 05041 STQ SB EER K NS TAR = SBEER 
00 416 0 76300 0 0000 1 LLS 1 
00417 - o 60000 0 05063 STQ BEER 2K NS TAR = NO . BEES I N RECORD 
00420 0 53400 1 05063 LX A BEER,l 
00 421 - 0 63400 1 05127 SXD TWl ,1 

00422 - 0 6 3400 1 0513 0 SXD TW2 ;1 
00423 - 0 63400 1 02264 SXD NE XT2--2 ,l 
00424 - o 63400 1 02177 SXD TlXN , 1 
00425 0 50000 0 05406 CLA NZM J4 el 
00426 - o 1000 0 0 00432 TNZ CRAP 
00427 0 50000 0 05060 CLA MAXSTO J4 • 2 
00 430 0 76700 0 00001 ALS 1 
00431 0 60100 0 0506 0 STO MAXSTO 
00 432 - 0 75400 0 00000 CRAP PXD J4 . 3 
00433 0 56 000 0 05060 LDQ MAXS TO 
00434 0 22 000 0 05063 DVH BEER 
00435 - o 60000 0 05070 STQ RAP RAP = NO . R BLOCKS IN APIARY 
00436 0 60 000 0 05062 STZ BEER T 
00437 0 6 0000 0 05031 STZ RSPAN 
00440 0 53400 2 050 7 0 LX A RAP ,2 
0044 1 0 50000 0 05031 CLA RS PAN 
00442 0 30000 0 05336 FAD DELTAR 
00443 2 0000 1 2 00 442 TIX * -1, 2 ,1 
00444 0 60100 0 05031 STO RSPAN 
00445 0 500 0 0 0 05272 CLA R J4 . 4 
00 446 0 30200 0 05334 FSB RIN 
00447 0 24000 0 053 36 FDH DE L TAR 
00450 - 0 600-00 0 05042 STQ LOCR 
00451 0 5 0000 0 050 42 CLA LOCR 
00452 0 07400 4 030 24 TSX FLOFX ,4 
00 453 0 00000 0 000 43 PZE 35 
0 0 454 0 00000 0 01206 HTR l RAA L 
0 0 455 0 60100 0 05 042 STO LOCR 
00456 0 50000 0 0507 0 CLA RAP J4 . 5 
00457 0 40200 0 05042 SUB LOCR 
0 0 46 0 0 402 00 0 05042 SUB LOCR 
00461 0 10000 0 00 475 TZE TPRGT 
00462 0 12000 0 00475 TPL TPRGT 
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00 46 3 0 50200 0 0501 0 CLS RA P J4.6 
00464 0 771 00 0 0000 1 ARS 1 
00465 0 4 0000 0 05042 ADD LOCR 
00466 0 6 0100 0 05426 STO COMMON 
00467 0 53400 1 05426 LXA COMMON , 1 
0 0470 0 50 000 0 05334 CLA RIN 
00 471 0 30000 0 05336 FAD DE LTAR 
00472 2 00001 1 00471 TIX * - 1 , 1,1 
00473 0 6 0 100 0 05067 STO FRIA 
00474 0 02000 0 00500 TRA HNTFD 
00 475 0 5 0000 0 05334 TPRGT CLA RlN J4 • 7 TAPE LO CATED RIGHT 
00476 0 60100 0 05067 STO F RI A AT S TAR T. 
00 477 0 0 2 000 0 00504 TRA READB 
00500 0 53400 1 05426 HN TF D LX A COMMON , l J 4 . 8 
00501 0 76200 0 002 21 RTB 1 J4 e 9 
00502 0 76200 0 00222 RTB 2 FILL ED I N WIT H NOP IF 
00503 2 00001 1 00501 Ti x *-'2 , 1,1 Jl • ll MO Z MO TION. 
00504 0 53400 1 05070 READB LX A RAP ,l Jl . 12 
0 0505 0 53400 2 05063 LXA BE ER,2 F4.13 
0 05 06 0 5 0000 0 0 5051 CLA MA P J4 . 14 
0 05 07 0 4020 0 0 05062 SUB BE ERT 
00510 0 6 2 100 0 005 17 STA CPY 
00511 0 50200 0 05 143 CLS FX5 J4 . 15 
00512 0 6 0 100 0 05037 STO TRYlC 
0 0 51 3 0 76200 0 0022 1 RT8 l 
00514 0 70000 0 05426 CPY COMMON 
00515 0 02000 0 005 17 TRA CPY 
00516 0 02000 0 00536 TRA ENDF END OF FILE REACHED 
00517 0 7 0000 2 00000 CPY CPY 0;2 J4 e l7 
00520 2 00001 2 00517 TI X CPY, 2 ,1 
0 05 21 0 02000 0 00523 TRA NOREX 
005 22 0 00 000 0 0 120 6 HTR TRAAL J4 . 18 STOP . WRONG NUMBER OF 
00523 - o 76000 0 00012 NOREX RiT J4.19 BEES PER RECORD 
0 0524 0 07400 4 0 1 34 3 TSX READl,4 
00525 0 5000 0 0 05062 CLA BE ERT J4 . 20 
00526 0 4 0000 0 05063 AD D BEER 
0 052 7 0 6 0 100 0 05 062 STO BEERT 
00530 2 0000 1 l 00505 TIX READB+l,1 , 1 J4 . 2 1 
0053 1 0 76600 0 00333 10D IO D J4 . 33 I NPUT OUTPUT DEL AY 
00532 0 50000 0 05067 CLA F RI A 
00533 0 30000 0 05031 FAD RSPAN 
00534 0 6 0 100 0 05032 STO MAR I A MAR I A = MAX • R I N API AR Y 
00535 0 02000 0 0054 0 TRA *+3 
00536 0 5 0 000 0 05335 ENDF CL A MROT 
0 0537 0 02 000 0 00534 TRA * - 3 
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00540 0 76100 0 00567 READER NOP BJ434 J4 . 22 FI LLED I N Wt t H TRA 
00541 0 60000 0 05062 STZ BEERT J4 . 23 NO Z MOT i ON 
00542 0 53400 1 050 70 LXA RAP H J4 . 24 
00543 0 53400 2 05063 LXAZ LXA BEE R, 2 J4 , 25 
00544 0 50000 0 0 5052 CLA MAD J4 . 26 
00545 0 40200 0 05062 SUB BEERT 
00546 0 62100 0 00555 ST A CPYCAT 
00547 0 50200 0 05143 CL S FX5 F4 . 27 
00550 0 60 100 0 05040 STO TRY2 C 
00551 0 76200 0 00222 RTB 2 J4 . 28 
0055 2 0 7 0000 0 05 426 CP Y COMMON 
00553 0 0 2 000 0 00555 iRA *+2 
00554 0 02000 0 00567 TRA BJ4 34 END OF F I LE REACHED 
00 55 5 0 7 0000 2 00000 CPYCAT CP Y 0 ; 2 J 4. 29 PUT RMAX = MAR I A 
00556 2 00001 2 00555 Tl X * - 1,2, 1 
00557 0 02000 0 00561 l'RA NDEX 
00 560 0 00000 0 00000 HTR STOP , NUMB EROFDER I VAT I ES 
0056 1 - o 76000 0 000 12 NDEX RTT J4 • 30 PER RECORD , TAP E 2 ; WRONG 
00562 0 0 7 400 4 01331 TSX READ2;4 
00 563 0 50000 0 05062 CL A BE ERT J 4 . 3 1 PUSH S TAR T TO TRY TO READ 
00564 0 4 0000 0 05063 ADD BEER AGA I N. 
00565 0 60100 0 05062 s t o BEERT 
00566 2 00001 l 00543 TI X l.. XA2 , 1 , l J4 . 32 DER I VA TIV ES I N MEMORY 
00567 0 76600 0 00333 BJ434 loD 
00570 0 50200 0 05345 CLS NOREV J 4 a3 4 
005 7 1 0 60100 0 05046 STO REVCO 
00572 0 50000 0 05337 CLA PRE S 
00 573 0 60100 0 05 423 STO p 

00 57 4 0 50 000 0 05340 CLA RESR 
0057 5 0 60100 0 05272 STO R 
005 76 0 50000 0 05341 CLA PRRES 
00 577 0 6 0 100 0 05271 STO PR 
00600 0 50000 0 05406 CLA NZM 
0 0601 0 1 0000 0 00606 TZE * + 5 
00602 0 50000 0 05376 CLA RESZ 
00603 0 6 0 100 0 05267 STO z 
00604 0 5 0000 0 0537 7 CLA REi SPZ 
00605 0 60100 0 05266 STO PZ 
00606 0 50000 0 05403 CLA NACON 
00607 0 1..0000 0 006 14 TZE *+5 
006 10 0 5 0000 0 05 374 CL A RBAR 
00611 0 6 0100 0 05264 STO RE 
00612 0 50000 0 05375 CLA PRBAR 
0061 3 0 6 0 100 0 05263 STO PRE 
00614 0 76000 0 00 163 PSE 11 5 s . s . 3 DOWN GI VES ON-LI NE PRI NT 
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0 0-615 0 02000 0 00644 TRA SE TOF 
00616 0 50000 0 05 133 CLA FVE 
00617 0 601 00 0 01025 STO HED+8 
00620 0 6 0 100 0 0 1033 STO HED+l4 
00621 0 601 00 0 01043 STO Tl TL l-2 
00622 0 60100 0 0 10 5 0 STO TI TL 1+3 
0062 3 0 601 00 0 0 1056 STO HEADl-'2 
0 0624 0 6 0 100 0 0 1320 STO OUT 1-2 
00625 0 60100 0 01 32 7 STO OUT1+5 
00626 0 5 00 0 0 0 05 134 CLA FVE+l 
00627 0 60100 0 01210 STO TRAAL+2 
0 063 0 0 601 00 0 020 1 2 STO POPR+3 
00631 0 6 0 100 0 020 4 0 sro RLRGE+4 
00 632 0 60100 0 02064 STO ZLRGE+4 
00633 0 6 0 100 0 021 07 STO RSMLL+3 
00634 0 6 0100 0 02454 STO HALT +3 
00635 0 5 0000 0 05124 CLA NOP 
00636 0 60100 0 0245 5 STO HALT+4 
0 0637 0 60100 0 02041 STO RLRGE+5 
0 0640 0 601 00 0 0 2065 STO ZLRGE+5 
00641 0 6 0 100 0 0211 0 STO RSMLL+4 
00642 0 60100 0 0 20 13 STO POPR+4 
00643 0 02 000 0 00672 TRA *+23 
00644 0 50000 0 05135 SETOF CLA PON 
00645 0 601 00 0 01025 STO HED+8 
00646 0 6 0 100 0 01 0 33 STO HED+l4 
00647 0 6 0100 0 01043 STO TITLl- 2 
00650 0 60100 0 01050 STO TITL1+3 
00651 0 6 0100 0 01056 STO HEADl-2 
00652 0 5 0000 0 05 136 CLA PON+l 
00653 0 60100 0 01320 STO OUTl- 2 
00654 0 6 0 100 0 0 1327 STO OUT1+5 
00655 0 50000 0 05137 CLA PON+2 
00656 0 60100 0 020 12 STO POPR+3 
00657 0 601 00 0 02454 STO HALT+3 
00660 0 601 00 0 0 21 0 7 STO RSMLL+3 
0066 1 0 6 0100 0 02064 STO ZLRGE+4 
0 0662 0 60100 0 0204 0 STO RLRGE+4 
00663 0 601 00 0 0 12 10 STO TRAAL+2 
00664 0 50000 0 05134 CI..A FVE+l 
00665 0 60100 0 020 13 STO POPR+4 
00666 0 6 0 100 0 0 2455 STO HALT+4 
00667 0 601 00 0 0204 1 STO RLRGE +S 
0067 0 0 6 0 100 0 02065 STO ZLRGE+5 
00671 0 60100 0 0211 0 STO RSMLL+4 
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00672 0 60000 0 05043 STZ TCl ZERO TEST COUNt ER 
006 73 0 60000 0 05044 STZ TC2 
0 0674 0 50000 0 05043 CLA TCl 
00675 0 62200 0 02173 STD TX Il ZERO TXI DECREMENT PICK B 
00 676 0 62200 0 02261 STD TXI2 
00677 0 53400 1 05131 LXA NURKY3 , 1 J4 136 ROUT I NE 
00700 0 50000 1 05273 CLA R+l;l J4 137 
00701 0 60100 1 05243 STO YRKY3 ;1 
007 02 0 60000 1 05203 STZ QRKY3 ,l 
00703 2 0000 1 1 00 700 Tt x *-3,l;l 
00704 0 50000 0 05407 CLA iI MI N J4,i38 
00705 - o 10000 0 00 71 0 TNZ *+3 
00706 0 60000 0 05265 STZ TI ME J4 . 39 
00 707 0 6 0000 0 05235 STZ YRKY 3- 6 
0071 0 0 50000 0 05406 CLA NZM J4 a40 
00711 - o 10000 0 00716 TN Z * +5 
00712 0 60000 0 05267 STZ z J4,4l 
007 13 0 6 0000 0 0 5266 STZ PZ 
00714 0 6 0000 0 05237 STZ YR KY3-4 
0 0715 0 6 0000 0 05236 STZ YRKY3- 5 
00716 0 50000 0 05403 CLA NACON J4 e42 
00717 - o 10000 0 00 7 24 TNZ * +5 
00 720 0 6 0000 0 05264 stz RE J4 e43 
0072 1 0 60000 0 0 5263 STZ PRE 
00722 0 60000 0 05234 STZ YRKY3-7 
00723 0 60000 0 05233 STZ YRKY3- 8 
00724 0 60000 0 05033 STZ RKS Tl J4 144 
00725 0 60000 0 05034 STZ RKSi2 
00 726 0 60000 0 05035 STZ RKST4 
00 727 0 60000 0 05270 STZ iHEiA 
00730 0 5 0000 0 05 313 Cl.A I NRKS 
00731 0 4 0200 0 05 140 SUB FXl 
00 732 - o 10000 0 00735 TNZ *+3 
00733 0 53400 1 050 41 LXA SBEER , l 
0 0734 0 02000 0 0 1015 TRA HED 
00 735 0 50000 0 05041 CLA SB EER ..14 146 
00 736 0 40200 0 05313 SUB I NRKS 
00737 0 40000 0 05 14 0 ADD FXl 
00 740 0 73400 1 00000 PAX 0 ,1 
00 7 41 0 50 000 0 053 13 CLA INRKS J4 . 4 7 
00 742 0 40200 0 05140 SUB FX1 
0074:3, 0 73400 2 00000 PAX 0,2 
00744 0 50000 0 052 70 CLA THETA 
00745 0 30000 0 01110 FAD H 
00 746 2 00001 2 00745 TI X * - 1,2,1 
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00747 0 6 0100 0 05 270 s to TH ETA 
0075 0 0 6 0 100 0 05 240 STO YRKY3-3 
00 751 0 3000 0 0 0535 1 FAD GAMMA J4. 48 
00152 Q 2 4 000 0 0535 0 FDH OMEGA 
0075 3 0 5000 0 0 0 5407 CLA TIM I N 
0 0754 0 1 0 0 0 0 0 00 757 TZE *+3 
00 755 - 0 60000 0 05 265 STQ TI ME J4.49 
00756 - 0 6 00 0 0 0 05235 ST Q YRKY3-6 
00 757 0 5 0 000 0 05 313 CLA I NRKS 
0 076 0 0 4 0200 0 05140 SUB FXl 
00761 0 76700 0 ooooa. ALS 1 
0076 2 0 7 3 40 0 2 00000 PAX 0,2 
00 76 3 - o 63400 2 0217 3 SXD TXIl,2 
0 0 764 - o 63400 2 02261 SXD TXI2;2 
00766 0 5 0 000 0 0540 2 CLA NACCE 
0 0 766 0 1 0 00 0 0 0 1000 TZE *+10 
00767 0 50 00 0 0 0 5056 CLA GAPLO J4.411 
0 077 0 0 3 0 200 0 05151 FSB RONDO 
00771 0 34000 0 0527 0 CAS 'rHE:TA 
00772 0 02 000 0 0 1000 TRA *+6 
00773 0 761 00 0 0 0000 NOP 
00774 0 5 0000 0 05056 CLA GAPLO 
00775 0 30000 0 05045 FAD ADVGP 
00776 0 6 0 100 0 05056 STO GAPLO 
0 0 777 0 0 2 000 0 0077 0 TRA *-7 
0 1000 0 5 0000 0 05 3 13 CLA I NRKS J4 . 412 
0 1 001 0 40200 0 05314 SUB SPLOT 
0 1002 0 1200 0 0 0 1007 TPL *+5 
0 10 03 0 6 00 0 0 0 05404 CLA PLt 
0 1004 0 4 0200 0 05140 SUB FXl 
01 00 5 0 6 01 0 0 0 05 0 5 5 STO PLTT 
0 1006 0 02 000 0 0 10 10 TRA *+2 
0 100 7 0 6 0 000 0 05055 ST Z PLTT 
0 1 0 10 0 5 0000 0 05313 GLA I NRKS 
0 10 11 0 4 0 2 0 0 0 05140 SUB FXl 
0 1012 0 6010 0 0 06033 STO RKS Tl 
0 101 3 0 6 0 100 0 05034 STO RKS T2 
0 1014 0 601 00 0 05035 STO RKS T4 
01 0 15 0 5 0200 0 05 140 HED CLS FXl 
0 10 16 0 6 0 100 0 0 5116 STO PNT 
0 1017 0 50000 0 0 640 1 CL.A PRN TO 
0 1020 0 1 0000 0 0 11 0 7 TZE H'-1 
01021 0 074 0 0 4 03 10 2 TSX OUT,4 
0 1022 0 00 000 0 0 1206 HTR TRAAL 
0 102 3 3 03 750 0 0 106 0 PTH HEADl, 0 , 2024 
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01024 -o 00040 0 05305 F'OR RUNN0,0,32 
0 1025 l 0 0000 0 00006 PON 6,0,0 
01026 0 50000 0 05406 CLA NZM 
0 1027 0 10000 0 01045 TZE Tlill 
0 1030 0 07400 4 03102 TSX OUT , 4 
01031 0 00000 0 012 06 HTR TRAAL 
01032 3 23530 0 01062 PTH HEAD2 ,0,10072 
0 1033 l 00000 0 00006 PON 6,0,0 
01034 0 07400 4 03102 TSX OUT,4 
01035 0 00000 0 0 120 6 HTR TRAAL 
01036 - 3 11640 0 05272 SVN R,0,5024 
01037 - 3 11651 0 05271 SVN PR,0,5033 
01040 - 3 11 662 0 05267 SVN Z ,0,5042 
01041 - 3 11673 0 05266 SVN PZ,0,5051 
01042 .... 0 00106 0 05034 f'OR RKST2 , 0 ,7 0 
0 1043 1 0 006 0 0 00006 PON 6,0,48 
0 1044 0 02000 0 0 1057 TRA HEADl - 1 
0 1045 0 07400 4 03102 T ITLl TSX OUT ,4 
01046 0 00000 0 0 1206 HTR TRAAL 
0 1047 3 23530 0 01074 PTH HEAD3,0,10072 
0 1050 l 00000 0 0000 6 PON 6, 0 , 0 
0 1051 0 07400 4 031 02 iSX OUT ,4 
0 1052 0 00000 0 012 0 6 HTR tRAAL 
01053 - 3 11652 0 05272 SVN R,0 ,5034 
01054 ... 3 11664 0 0.627 1 SVN PR , 0 , 5044 
0 1055 -- o 00106 0 06034 FOR RKST2,0 ,70 
01056 1 00060 0 00006 PON 6•0,48 
0 1057 0 02000 0 0 11 07 TRA H-1 
0 1060 605164456045 HEAD l BCD 2 RUN NUMBER 
01061 644422255160 
01062 606060606060 HEAD2 BCD R PR z PZ R. K. S . 
01063 606060605160 
0 1064 606060606060 
01065 475160606060 
01066 606 0 60607160 
0 1067 606060606060 
0 1070 4 771 60606060 
01071 606060606060 
01072 606060606060 
01073 513342 336233 
01074 606060606060 HEAD3 BCD R PR R• K• S • 
01075 606060606060 
01076 606060606060 
01077 605160606060 
01 100 606060604751 



01 101 606060606060 
01 102 606060606 060 
0 110,3 606060606060 
0 11 04 6060606060 60 
01105 513342336233 
0 11 06 0 53400 l 0504 1 LXA SBEER ,l J 5 
01107 0 07400 4 02526 TSX RKY3 ,4 
0 1110 0 00000 0 00000 H HTR 
0 111 1 0 76000 0 00162 PSE 114 PUT S . S . 2 DOWN TO STOP RUN . 
0 1112 0 02000 0 01114 TRA *+2 
01 113 0 00000 0 01206 HTR TRAAL HIT START TO RUN NEXT CASE 
01 114 0 50000 0 05033 CLA RKSTl J5el 
0 1115 0 4 0 000 0 05140 ADD FXl 
01116 0 60100 0 05033 STO RKST l 
01117 0 50000 0 05034 ClA RKST2 
01 120 0 4 0000 0 06140 ADD FX'.l. 
0112 1 0 60100 0 05034 sto RKST2 
0 11 22 0 50000 0 05035 CLA RKST4 
0 112 3 0 4 0000 0 05140 ADD Fxl 
0 1124 0 601 00 0 05035 STO RKST4 
01 125 0 76100 0 01131 PSET NOP * +4 Ll CHANGED NOP TO TRA TO LEAVE OUT 
0 1126 0 50000 0 05035 CLA RKST4 Llel PRI NT OUT• 
01127 0 40200 0 05401 SUB PRNTO 
01 1 30 0 12000 0 01301 TPL BOXJ6 
0113 1 0 76 100 0 01136 GSET NOP * +5 L2 CHANGED TO TRA IF NO 
0 1132 0 5 0000 0 05270 CLA THE TA l2 • l ACCE LERATI ON WANTED 
01133 0 30000 0 05151 FAD RONDO 
01 134 0 30200 0 05056 FSB GAP LO 
01135 0 12000 0 02273 TP L GAP 
01136 0 76100 0 0 1143 BOXM l NOP BOXOl Ml CHANGED TO TRA TO LEAVE OUT PLOT 
0 11 37 0 50000 0 05033 CLA RKST l Ml.I 
01140 0 34000 0 05 314 CAS SP LOT 
0 1141 0 02000 0 01 143 TRA *+2 
01 142 0 02000 0 01411 TRA B0XM2 TRANS . TO TEST FOR ONLI NE PLOT 
01143 0 50000 0 0 5405 BOXO l CLA PLOFF 01 
01144 0 10000 0 01160 TZE BXOll 
01145 0 7 6600 0 00224 WTB 4 01 . 2 STORE DATA FOR PLOTS 
01 146 0 70000 0 05426 CPY COMMON NONSENSE WORD 
01 147 0 7 0000 0 05264 CPY RE 
01 150 0 70 UOO 0 05263 CPY PRE 
0 1151 0 7 0000 0 05 272 CPY R 
0 1152 0 70000 0 05271 CPY PR 
0 1153 0 7 000 0 0 05267 CPY z 
0 1154 0 70000 0 05266 CPY PZ 
0 1155 0 7 0000 0 05033 CPY RKSTl 
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0 1156 0 76600 0 00333 !OD 
0 1 157 0 0 2 000 0 0 1160 TRA BXOll 
0116 0 0 5 0000 0 05034 BXOll CLA RKST2 01.i 
0 1161 0 4 0200 0 05036 SUB RKSPR 
01162 0 10000 0 01166 TZE BOX02 END OF REVOLUT ION 
01163 2 00001 1 011 07 TI X H- 1 ,ld END OF TRUE SCETOR 
01164 0 60000 0 05033 STZ RKST l 
0 1165 0 02 00 0 0 0 1 106 TRA H- 2 
01 166 0 60000 0 05033 BOX02 STZ RKST l 
0 116 7 0 50000 0 05353 CLA GA PLl 
0 117 0 0 60100 0 05056 STO GAPLO 
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01171 0 60000 0 05034 STZ RKST2 
0 1172 0 6 0000 0 052 70 STZ TH ETA 
0 1173 0 60000 0 05240 STZ YRKY3- 3 
01 174 0 5 0000 0 05407 CLA TIM I N 
01 175 0 10000 0 01202 TZE * +5 02 .1 
01176 0 50000 0 0535 0 CL.A OMEGA 02 . 2 
0 1177 0 30200 0 0 5156 FSB 2P I 
0 1 200 0 6 0100 0 05265 STO TIME 
0 120 1 0 60 100 0 05235 STO YRKY3- 6 
0 1202 0 50000 0 05046 CLA REVCO 02 . 3 
0 12 03 0 4 0 000 0 05 140 ADD FX l 
01204 0 60 100 0 05046 STO REVCO 
0 1205 - 0 10000 0 0 1 106 TNZ H- 2 ORB I T NOT COMPLETE 
0 1206 0 07400 4 03 102 TRAAL TSX OUT , 4 Gl SK I P TO CHANNEL 1 
0 1207 0 00000 0 0 1206 HTR TRAAL 
0 12 10 1 0000 1 0 00006 PON 6 , 0 ,1 
0 12 11 0 76000 0 00 164 PSE 11 6 PUT s . s .4 DOWN TO ADVANCE FILM AT END OF ORB I T 
01212 0 02000 0 01214 TRA *+2 
0 1213 0 76 000 0 00030 CFF 
0 1214 0 50000 0 02466 CLA HAL TO 
0 1215 0 60100 0 02451 STO HA LT 
01216 0 50000 0 0 5400 CLA NORNS 
01217 0 40200 0 05 140 SUB FX l 
0 122 0 0 6 0 100 0 05400 STO NORNS G2 
01221 - o 10000 0 0 1257 TNZ RE LOD 02 , 4 
0 1222 0 5 00 00 0 05404 FIXTP CLA PLT 02 . 5 F I X TO PLOT AXES AND PICKUP 
0 1223 0 10000 0 01227 TZE CFF+l NEW KEYWOR D AND PA RAMETERS 
01224 0 7600 0 0 00030 CF F 
0 1225 0 76000 0 00030 CFF 
0 122h 0 76 000 0 0003 0 CFF CF F 
0 1227 0 50000 0 05405 CLA P LOFF 02 . 7 
01230 0 1 0000 0 01247 TZE TSKP I 
0 1231 0 50000 0 05057 CLA ENDFI 02 . s 
0 1232 0 40000 0 05 14 0 ADD FXl 

- - - - - - - - - - - - - -- -- - - - - --- ---- - - - -- --- - - - - -- - - - - - ~ ~ --- -- --- -- - - - - - -------



) 

01233 0 6 0100 0 0505 7 STO END!=' I 
0 1234 0 77 000 0 00204 WEF 4 
01235 0 76600 0 00224 WTB 4 
01236 0 70000 0 05034 CP Y RKST2 NONSENSE FOR FORTRAN 
0 1237 0 7 0000 0 05057 CP Y ENDFI 
0 1240 0 7 6600 0 00333 I OD 
0 1241 0 76600 0 0022 4 vJTB 4 
01242 0 70000 0 05 4 26 CP Y COMMON NONSENSE FOR FOR TRAN 
0 1243 0 7 0000 0 054 24 CPY ALL7S 
0 1244 0 76600 0 00333 IOD 
01245 0 60000 0 0505 7 STZ ENDFI 
0 1246 0 76400 0 00 204 BST 4 
0 1247 0 77 200 0 00203 TSKPI REW 3 02 . 9 
0 1250 0 5 0000 0 05406 CLA NZM 
0 125 1 0 1 0000 0 01253 TZE * +2 
0 1252 0 77 200 0 00202 RE W 2 
0 1253 0 77200 0 00201 REW 1 
0 1254 0 7 6200 0 00223 RTB 3 
01255 0 76200 0 00223 RTB 3 
0 1256 0 02 000 0 00004 TRA 4 
0 1257 0 50 000 0 05405 RELOD CLA PLOFF 
0 1260 0 1 0 00 0 0 0 1271 TZE *+9 
0 1261 0 77 00 0 0 00204 WEF 4 02 . 43 
0 1262 0 50 000 0 05057 CLA ENDFI 
01263 0 4 0000 0 05140 ADD FXl 
0 1264 0 6010 0 0 05057 STO ENDFI 
0 1265 0 76600 0 00224 WTB 4 
01266 0 7 0000 0 05034 G:PY RKST2 
01267 0 7 0 000 0 0505 7 CPY EN DFI 
01270 0 76600 0 00333 IOD 
01271 0 07400 4 03 732 LOAD TSX INPl ,4 Al READ PARAMETERS I NTO 
0 1272 0 0000 1 0 0000 1 1 , O '1 MEMORY 
0 1273 0 0000 0 0 0 1206 HTR i RAAL 
0 1274 0 02 000 0 012 71 TRA LOAD 
0 1275 0 50000 0 0541 0 CLA HNTRS 02•46 
01276 0 1 0000 0 01 300 TZE *+2 
01277 0 07400 4 05570 TSX COMI C, 4 
0 1300 0 02000 0 00567 TRA BJ434 
0 130 1 0 5 0000 0 051 16 BOXJ6 CLA PNt 
0 1302 0 4 0000 0 0514 0 ADD FX1 
01303 0 6 0100 0 05116 STO PNT 
01304 - o 1 000 0 0 01131 TNZ GS ET 
0 1305 0 50200 0 053 12 CLS PRI NT 
0 1306 0 60100 0 051 16 STO PN T 
0 1307 0 5 0000 0 05406 CLA NZM 
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oi310 0 10000 0 01322 tZ~ CUT 1 
0 1 3 11 0 07400 4 03102 TSX OUT , 4 
0 1 3 12 0 00000 0 0 1206 HTR TRAAL 
0 1313 - 3 11640 0 05272 SVN R , 0,5024 
01314 - 3 11651 0 05271 SVN PR , 0 , 5033 
01315 - 3 11662 0 05267 SVN Z , 0,6042 
01 310 - 3 11673 0 05266 SVN PZ , 0 , 5051 
01317 - 0 00106 0 05034 FOR RKST2 , 0 ,70 
01320 1 00060 0 00006 PON 6 , 0 ,48 
01 321 0 02000 0 01131 TRA GSET 
013 22 0 07400 4 03102 OUT l TSX OUT ,4 
0 1323 0 00000 0 0 1206 HTR TRAAL 
01324 - 3 11652 0 05272 SVN R,0,50 34 
01 325 - 3 11664 0 052 71 SVN PR , 0 , 5044 
0 1 326 - 0 00106 0 05034 FOR RKST2,0,70 
01327 1 00060 0 00006 PON 6,0 , 48 
01330 0 02000 0 0 1131 TRA GSET 
01331 0 76400 0 00202 READ2 BST 2 
01 :B2 0 53400 2 05003 LXA BEER , 2 
01333 0 50000 0 06040 CLA TRY2C 
0 1334 0 4 0000 0 05 140 ADD FXl 
01335 0 60100 0 05040 STO TRY2G 
01336 - o 12 000 0 0 1342 TMl RETRY4 
0 1337 0 42000 0 00000 HPR STOP . TRI ED TO READ TAPE 
01340 0 77200 0 00202 RHJ 2 2 F I VE TI M~S . PUSH SAR T 
0 1 341 0 00000 0 0 1206 Ht R TRAAL 
01342 0 02 000 4 77767 RETRY4 TRA - 9 ,4 
01343 0 76400 0 00201 READl BST 1 
01 344 0 53400 2 05063 LXA BEER, 2 
01345 0 50000 0 05037 CLA TRY l C 
01346 0 4 0000 0 0 5140 ADD FXl 
0 1347 0 6 0 100 0 05037 sto TRYlC 
0 1 350 - o 12000 0 01354 TMl RETRY3 
01351 0 42000 0 00000 HPR STOP . TR IED TO READ TAPE 1 
0 1352 0 77200 0 00201 REW 1 FIVE TI MES . P USH START WILL 
0 1 353 0 00000 0 00000 HT R REWI ND 1 AND STOP 
01354 0 02000 4 77771 RETRY3 TRA - 7 , 4 
0 1355 0 76400 0 00201 TRY51 BST 1 
0 1356 0 50000 0 05037 CLA TRY lC 
01357 0 4000 0 0 05140 ADD FXl 
01360 0 601 00 0 05037 STO TRY l C 
01361 - o 12000 0 01306 TMI RE TRY 
01362 0 42000 0 00000 HPR STOP . TRIED TO READ TAPE l 
0 1 363 0 77200 0 00201 REW 1 FIVE TI MES. PUSH START . 
01364 0 00000 0 01206 HTR TRAAL 
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01365 0 76100 0 00000 NOP MAGN EtI C tAPE 1 I N ERROR 
01366 0 02000 4 77767 RETRY TRA -9,4 
0 1367 0 76400 0 00202 TRY52 BST 2 
0 1370 0 5 0000 0 0503 7 CLA TRY l C 
01371 0 40000 0 05 140 ADD FXl 
01372 0 6 0 100 0 05037 STO TRYlC 
0 1373 - o 12000 0 0 14 00 TMI TRYAG 
01374 0 42 000 0 00000 HPR STOP , TRIED TO READ TAPE 2 
01375 0 77200 0 00202 REW 2 FI VE TI MES, PUSH START WILL 
01376 0 00000 0 01206 HTR TRAAL 
01377 0 76100 0 00000 NOP TAPE 2 I N ERROR. 
0 1400 0 02000 4 77767 TRYAG TRA - 9,4 
0 140 1 0 77200 0 00202 REW2 REW 2 
01402 0 00000 0 00000 HTR S TOP TAPE 2 AT END 
01403 - o 76000 0 00011 ETTl ETT 
0 1404 0 02000 0 0 1406 TRA ETT1+3 
01405 0 02 000 0 00276 TRA CAP'f+ll 
01406 0 4200 0 0 00000 HPR END OF TAPE 1 REACHED 
01407 0 77200 0 002 01 REW l HIT START , WILL REWIND 1 
01410 0 00000 0 00000 HTR 
0 1411 0 5 0000 0 05055 BOXM2 CLA PL TT 
0 141 2 0 4 0000 0 05140 ADD FXl 
01413 0 601 00 0 050 55 STO PLTT 
0 1414 0 34000 0 05404 CAS PLT 
01415 0 02000 0 01417 TRA *+2 
01 416 0 0 2000 0 0 1420 TRA *+2 
0 1417 0 02000 0 011 43 TRA BOXO l 
01420 0 60000 0 05055 STZ PLTT 
0 1421 0 02000 0 02400 TRA PLOTR 
01422 -o 63400 1 05160 WRKY3 SXD JUNK,1 Kl STORE ALL I . R. S 
01423 - o 63400 2 05161 SXD J UNK+l,2 
0 1424 - o 63400 4 05 16 2 SXD JUNK+2,4 
01425 0 50000 0 05272 CL A R K2 R+DELTAR-MARIA TES T 
01426 0 30000 0 05336 FAD DE LTAR ON SUFF . FIELDS 
01 4 27 0 56000 0 05032 LDQ MAR IA 
0 1430 0 04000 0 02034 TLQ RLRGE 
0 1431 0 50000 0 05272 CLA R 
01432 0 30200 0 05336 FSB DELTAR 
0 143 3 0 56000 0 0506 7 LDQ FRIA R GREATER THAN SHOULD BE. 
0 1434 0 0 4 000 0 0 1436 TLQ *+2 
0 1435 0 02000 0 02 104 'tRA RSMLL 
01436 0 02000 0 02123 RIGH T TRA BEEP K5 TO PICK UP BEES AND 
01437 0 50000 0 05272 CLA R K6 DERIVATES 
0 1440 0 30200 0 05073 FSB R2 INTE RPOLATION ROUTI NE 
0 1441 0 24000 0 05336 FDH DE LT AR 



1 • • 
01442 ... 0 60000 0 o501i STO X 
0 1443 0 26 000 0 05071 F' MP X 
0 1444 0 6 0100 0 05072 STO XSQ 
0 1445 0 56000 0 05072 LDQ XSQ 
01446 0 26 000 0 05071 FMP X 
0 1447 0 6 0 1 00 0 05030 STO XC UB 
0 1450 0 30200 0 05071 FS B X 
01451 0 60100 0 05426 sto COMMON 
0 1452 0 2400 0 0 051 47 FDH 6FL 
0 1453 -o 60000 0 05074 S TQ A4 A4 = l/6(XCUBED- X) 
01454 0 56000 0 05426 LDQ COMMON 
01455 0 26000 0 05157 FMP HA LF 
01456 0 30200 0 05072 FSB XSQ 
0 1457 0 3 0000 0 05144 FAD lFL 
0 1460 0 60100 0 05076 STO A2 A2 = (XCUBE- 2XSQ-X+2) * 1/2 
0 1461 0 5 0000 0 05426 CLA COMMON 
01462 0 30200 0 05071 FSB X 
0 1463 0 30 200 0 0507 2 FSB XSQ 
01464 0 76 000 0 00002 CHS 
01465 0 24000 0 05145 FDH 2FL 
01466 - o 6 0000 0 05075 STQ A3 A3 = -( XCUBE-XSQ- 2X)*l/2 
01467 0 50000 0 05072 CLA XSQ 
01470 0 30 200 0 05071 FSB X 
0 1471 0 24000 0 05145 f="DH 2F L 
01472 -0 60000 0 05426 STQ COMMON 
01473 0 50000 0 05426 CL A COMMON 
01474 0 30200 0 050 74 FS B A4 
01475 0 60100 0 05077 STO Al Al = ~,xcu BE- 3XSQ+2X)*l/6 
01476 0 76100 0 01544 BOXK9 NOP BXKll K9 CALCULATE COEFFICIENTS 
01477 0 56000 0 05072 LDQ XSQ FOR R DER IVATIES 
01500 0 26 000 0 05157 FMP HALF 
0 1501 0 60100 0 05426 sto CO MMON 
0 1502 0 30200 0 05155 FSB S IXTH 
01503 0 601 00 0 05432 STO COMMON+4 A4* = l / 2XSQ - 1/6 
0 1504 0 5 0000 0 05071 CLA X 
0 1505 0 30200 0 054 26 FSB COMMON 
015 06 0 30200 0 05154 FSB THIRD 
01 507 0 6 0100 0 05427 STO COMMON+ l Al* = - XSQ /2 + X l /3 
0 151 0 0 56000 0 05426 LDQ COMMON 
015 11 0 26000 0 05146 FMP 3FL 
01512 0 601 00 0 054 26 s t o COMMON 
015 13 0 30200 0 05071 FSB X 
0 1514 0 30200 0 05 144 FSB lFL 
0 1515 0 76000 0 00002 CHS 
0 1516 0 60100 0 0543 1 STO COMMON+3 A3* = -3XSQ/2+X+l 
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01517 0 50000 0 0 5426 CL A COMMON 
01520 0 30200 0 05071 FSB X 
0 1521 0 3 0 200 0 05071 FSB X 
01522 0 302 00 0 05157 FSB HA LF 
01523 0 6 0 100 0 05430 STO COMMON+2 A2* = 3XSQ/2-2X-l / 2 
01 5 24 0 56 000 0 05427 LDQ CO MMON+l KlO 
01525 0 26000 0 05103 FMP Bl DBDR = Al*Bl+A2*B2+A3*B3 
01526 0 60100 0 05427 STO COMMON+l +A4* B4 
01527 0 56000 0 05430 LDQ COMMON+2 
01530 0 26000 0 05102 FMP 8 2 
0 15 31 0 30 000 0 05427 FAD COMMON+ l 
01532 0 60100 0 05427 STO COMMON+l 
01533 0 56000 0 05431 LDQ COMMON+3 
0 1 534 0 26000 0 051 0 1 FMP 83 
01 535 0 30000 0 05427 FAD COMMON+l 
01536 0 60100 0 05427 STO COMMON+l 
01537 0 56000 0 05432 LDQ COMMON+4 
01540 0 26 0 00 0 051 00 FMP 8 4 
01541 0 30000 0 05427 FA D COMMON+l 
0 1542 0 24000 0 05336 FDH DE LT AR 
01543 - o 6 000 0 0 05114 STQ DBDR 
0 1544 0 56 000 0 050 77 BXKll LDQ Al Kll 
01545 0 26000 0 05 10 3 FMP Bl 
01546 0 60100 0 05427 STO COMMON +l 
0 1547 0 56 0 0 0 0 05076 LDQ AZ 
0 155 0 0 26000 0 051 0 2 FMP 8 2 
01551 0 3 0000 0 05427 FAD COMMON+l 
01552 0 6 0100 0 05427 STO COMMON +l 
0155 3 0 56000 0 050 75 LDQ A3 
01554 0 26 00 0 0 051 0 1 FMP 8 3 
01555 0 30000 0 05427 FAD COMMON+l 
01556 0 60100 0 05427 STO COMMON+l 
01557 0 56000 0 05074 LDQ A4 
0 1560 0 26 000 0 05100 FMP 8 4 
01561 0 3 000 0 0 05427 FAD COMMON+l 
01562 0 6 0 100 0 05026 STO B B= A1Bl+A2B2+A383 
01563 0 56000 0 05271 LDQ PR K12 +A484 
01564 0 26000 0 05271 FMP PR 
01565 0 60100 0 05426 STO COMMON PR SQ = COMMON 
0 1566 0 500 0 0 0 05064 CLA PSQ 
01567 0 30200 0 05426 FSB COMMON 
01570 0 601 00 0 05426 STO COMMON 
01571 0 07400 4 05537 TSX SQRT,4 Kl3 
01572 0 02 000 0 02007 TRA POPR 
01573 0 60100 0 05112 STO QINV Kl4 QINV = SQRT(PSQ-PRSQ) 
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0 1574 0 50000 0 05 144 CL A 1 f:"L 
015 75 0 24000 0 051 12 FDH QI NV 
01576 - 0 60000 0 05113 STQ QBA LL QBAL L = 1 /SQRT(PSQ- PRSQ ) 
01577 0 26000 0 052 71 FMP PR Kl5 
0 16 00 0 60100 0 05426 STO COMMON Q PR I N COMMON 
0 16 0 1 0 56 000 0 05426 LD Q COMMON 
0 1602 0 26000 0 05272 FMP R 
0 1603 0 60100 0 05212 STO VRKY3-l RDO T = RQ (PR) 
0 1604 0 56000 0 052 7 2 LDQ R Kl6 
0 16 05 0 26000 0 05 02 6 FMP B 
0 16 06 0 30200 0 05 112 FSB QI NV 
01607 0 76 000 0 00002 CHS 
0 1610 0 60100 0 052 11 STO VRKY 3- 2 (PR)DOT = QJ NV- RB 
0 1611 0 50000 0 0 5144 CLA lFL 
0161 2 0 6 0100 0 05210 STO VRK Y3- 3 THETA DOT = 1 
01613 0 761 0 0 0 01654 BXK1 7 NOP BXK 18 Kl7 SO LVE A PZ EQUS . 
0161 4 0 56000 0 05272 LDQ R 
01615 0 26000 0 05114 FMP DBDR 
01616 0 6 0 100 0 05 4 33 STO COMMON +5 R( DBDR ) I N COMMON+5 
0 1617 0 56000 0 05077 LDQ Al 
0 1620 0 26000 0 051 10 FMP DB l 
0 1621 0 60 100 0 0542 7 STO COMMON +l 
0 1622 0 56000 0 05076 LDQ A2 
0 1623 0 26000 0 05107 FMP DB 2 
0 1624 0 30000 0 054 27 FAD COMMON+l 
01625 0 6 0 100 0 0 5427 STO COMMON+l 
0 1626 0 56 000 0 05075 LDQ A3 
0 1627 0 26000 0 05106 FMP DB3 
01630 0 30000 0 054 27 FAD COMMON+! 
0 1631 0 6 0 100 0 05427 STO COMMON+l 
01632 0 56 000 0 05074 LDQ A4 
0 1633 0 26000 0 05 105 FMP DB4 
01 634 0 30000 0 05427 FAD COMMON+l 
016 35 0 60100 0 05027 STO DTHETA 
01636 0 56000 0 05426 LDQ COMMON 
0 1637 0 26000 0 05027 FMP DTHETA 
01640 0 76 000 0 00002 CHS 
0 1641 0 30000 0 05433 FAD COMMON+5 
0164 2 0 6 0 100 0 06427 STO COMMON +l 
01643 0 56000 0 05 427 LDQ COMMON+ ! 
0 1644 0 26000 0 05267 FMP z 
01645 0 60100 0 05206 STO VRKY3- 5 PZ DO T = R( DBDR)Z- Q( PR)Z( DTHETA) 
01646 0 56000 0 05272 LDQ R 
0 1647 0 26000 0 05 11 3 FMP QBALL 
0165 0 0 60100 0 05427 STO COMMON +! 
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01651 0 56000 0 05427 LDQ CO MMON+! 
0 1652 0 26000 0 05266 FMP PZ 
01653 0 60100 0 05 207 STO VRKY3-4 Z DOi = (RQ)PZ 
01654 0 76100 0 01667 BXK18 NOP KEQUI-2 Kl 8 SOLVE TIME EQU. 
01655 0 5 000 0 0 05331 CLA NFL 
0 1656 0 24000 0 05156 FDH 2PI 
0165 7 0 26000 0 05066 FMP E 
01660 0 60100 0 05427 sro CO MMON+l 
01661 0 56000 0 05427 LDQ CO MMON+! 
01662 0 26000 0 05272 FMP R 
01663 0 60100 0 05427 s'to COMMON+l 
0 1664 0 56000 0 0542 7 LDQ COMMON+l 
01665 0 26000 0 05113 FMP QBALL 
01666 0 60100 0 05205 STO VRKY3- 6 TIME DOT = (N/2PI)ERQ 
01667 0 76100 0 01775 NOP KEX IT 
01670 0 02000 0 02211 TRA BEE PE TO PICK UP BS FOR 
01671 0 50000 0 05264 KEQUI CLA RE THE EQUI LI BRIUM ORBIT 
01672 0 30200 0 05054 FSB R2E 
01673 0 24000 0 05336 FDH DEL TAR 
0 1674 -0 60000 0 050 71 STQ X 
01675 0 26000 0 050 71 f=MP X 
01676 0 60100 0 05072 STO XSQ 
01677 0 56000 0 05072 LDQ XSQ 
01700 0 26000 0 05071 FMP X 
01701 0 601 0 0 0 05030 STO XCUB 
01702 0 30200 0 05071 FSB X 
01703 0 60100 0 05426 STO COMMON 
0 1704 0 24000 0 05147 FDH 6FL 
01705 - o 60000 0 05074 STQ A4 
01706 0 56000 0 05426 LDQ CO MMON 
01707 0 26000 0 05157 FMP HALF 
0 171 0 0 30200 0 05072 FSB XSQ 
01711 0 30000 0 05144 FAD lFL 
01712 0 6010 0 0 05076 STO AZ 
01713 0 50000 0 05426 CLA COMMON 
0 1714 0 3 0 20 0 0 05 071 FSB X 
0 1715 0 30200 0 05072 FSB XSQ 
01716 0 76000 0 000 0 2 CHS 
01717 0 24000 0 05145 FDH 2FL 
0 1720 - o 60000 0 05075 STQ A3 
Oi72 1 0 50000 0 050 72 CLA XSQ 
0 1722 0 3 0200 0 05071 ~S B X 
0 1723 0 24000 0 05145 FDH 2FL 
0 1724 - 0 60000 0 05426 STQ COMMON 
01725 0 50000 0 05426 CLA COMMON 
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0 1726 0 3 0 2 00 0 05074 FSB A4 
0 17 27 0 6 0 100 0 05077 STO Al 
0 1730 0 56 000 0 05077 LDQ Al COMPUTE B FOR E . O. 
0 1731 0 26000 0 0 51 03 FMP Bl 
0 17 32 0 6 0 1 00 0 05426 STO COMMON 
0 1733 0 5600 0 0 05076 LDQ A2 
0 1734 0 26000 0 051 02 FMP 8 2 
01735 0 30000 0 05426 FAD COMMON 
0 1736 0 6 0 100 0 0 5426 STO COMMON 
0 1737 0 56000 0 0 50 75 LDQ A3 
01740 0 26000 0 05101 FMP 83 
0 1741 0 3 0000 0 0 5426 FAD COMMON 
0 1742 0 60100 0 05426 STO COMMON 
0 1743 0 56000 0 05074 LDQ A4 
0 1744 0 26000 0 05100 FMP B4 
0 1745 0 30000 0 05 426 FAD COMMON 
0 1746 0 6 0 100 0 05026 STO B 
0 1747 0 56000 0 05263 LDQ PRE 
0 175 0 0 2600 0 0 05263 FMP PRE 
01751 0 601 00 0 05426 STO COMMON 
0 1752 0 5 0000 0 050 64 CLA PSQ 
0 1753 0 30200 0 0 5426 FSB COMMON 
0 1754 0 6 0100 0 05426 STO (OMMON 
01755 0 07 400 4 0553 7 TSX SQRT,4 
0 1756 0 00000 0 0 1206 HTR TRAAL 
01757 0 60 100 0 05047 STO QI NV E 
0 176 0 0 50000 0 05144 CL A lFL 
0 1761 0 24000 0 05047 FDH QINVE 
0 1762 -o 6 0000 0 05050 sro QBALE 
01763 0 26000 0 05263 FMP PRE 
01764 0 60100 0 05426 STO COMMON 
01765 0 56 000 0 054 26 LDQ COMMON 
0 1766 0 26 000 0 05 264 FMP RE 
01767 0 60100 0 05204 STO VRKY 3-7 RE DOT = ( RE) Q (P RE ) 
01 77 0 0 56 000 0 05 264 LDQ RE 
0 1771 0 26 000 0 05026 FMP B 
0 1772 0 30200 0 05047 FSB QINVE 
0 1773 0 76000 0 00002 CHS 
0 1774 0 60100 0 05203 STO VRKY3- 8 PRE DOT = QI NV E - ( RE) B 
01 775 0 50000 0 05406 KEXI T CLA NZM 
0 1776 0 10000 0 02003 TZ E * +5 
0 1777 0 5 0000 0 05 267 CLA z 
0 2000 0 76 000 0 00003 SSP 
02001 0 30200 0 05343 FS B ZMAX 
0200 2 0 12000 0 02 06 0 TPL ZLRGE 

- - - ... - - - .. ,,. - ... ... - - __,,..-.,, .. - - - ---------·--~~- - • - - ... - ..,.._ --- - ...... ---- ... -- - - ff" - - .... -- ... ..---- - - - - - - - ~ " ... ,,.. - - -~ -.--- ,- .. - ... - - ..• - - - w .. --- - - .. --· 



0200~ 
02004 
02005 
02006 
0 20 0 7 
020 10 
02011 
02012 
02013 
02014 
02015 
02016 
02017 
02020 
02021 
02022 
02023 
02024 
02025 
02026 
02027 
02030 
0203 1 
02032 
02033 
02034 
0 2035 
02036 
02037 
02040 
02041 
02042 
02 043 
02044 
02045 
02046 
02047 
02050 
02051 
02052 
02053 
02054 
02055 
02056 
02057 

- o 53400 1 05160 
- o 5340 0 2 05161 
- 0 53400 4 05 162 

0 02000 4 00001 
0 07400 4 03 102 
0 00000 0 01206 
3 35374 0 02015 
l 0000 1 0 00006 

- 1 00000 0 00361 
0 00000 0 01206 
625051637447 
625040475162 
5034603 14421 
2731452 15170 
336047215121 
442563255162 
604751462221 
224370603145 
606651464527 
336060606060 
303163606263 
215163606346 
602746606346 
604525676360 
232 162253360 
0 07400 4 03102 
0 00000 0 012 06 
3 31454 0 02043 

- o 00057 0 05046 
1 00001 0 00006 

-1 00000 0 00361 
0 00000 0 012 06 
51604665255 1 
605144216733 
603021246060 
606060606060 
606051256546 
436463314645 
62606346605 1 
644533606060 
303 163606263 
215163606346 
605164456045 
256763602321 
622533606060 

POPR 

NEGSQ 

RLRG E 

ROMAR 

LXD JU NK, 1 
LX D J UNK+l,2 
LX D J UNK+2,4 

" 

TR A 1,4 END OF K ROUTINE 
TSX OUT , 4 
HTR TRAAL 
PTH NEGSQ ,0,151 00 
PON 6,0,l 
FVE 24 1 
HTR TRAAL 
BCD SQRT( PSQ-PRSQ ) I MA GI NAR Y. PARAMETERS PROBABLY I N WRONG . 

BCD 5HIT STAR T TO GO TO NEXT CASE . 

TSX OUT , 4 
HTR TRAAL 
PTH ROMAR , 0 ,1 3100 
FOR REVC0 ,0,47 
PON 6, 0 '1 
FVE 241 
HTR TRAAL 
BCD 8R OVE R RMAX . HAD REVOLUTIONS TO RUN . 

BCD 5HIT STAR T TO RUN NEX T CASE . 
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02060 0 07400 4 03102 lLRGE TSX out ,4 
02061 0 00000 0 01206 HTR TRAAL 
02062 3 31454 0 02067 PTH ZOZMX , 0 ,13100 
02063 -0 00057 0 05046 FOR REVC0 , 0 ,47 
02064 1 0000 1 0 000 06 PON 6;0,1 
0206 5 -1 00000 0 00361 FVE 241 
0 2066 0 00000 0 0 1206 HTR TRAAL 
02067 716046652551 ZOZMX BCD 8Z OVER ZMAX. HAD REVOL UTI ONS TO RUN . 
02070 607144216733 
0207 1 603021246060 
02072 606060606060 
02073 606051256546 
02074 436463314645 
02075 626063466051 
020 76 644533606060 
02077 303163606263 BCD SHIT START TO RUN NEXT CASE . 
02100 215 163606346 
02 101 605164456045 
02102 256763602321 
02103 622533606060 
02104 0 07400 4 03102 RSM LL TSX OUT ,4 
02 105 0 00000 0 01206 HTR TRAA L 
02106 3 21602 0 0211 2 PTH RLRIN,0 , 9090 
02 10 7 l 00001 0 00006 PON 6,0,l 
02 11 0 -1 00000 0 00361 FVE 241 
02111 0 00000 0 01206 HTR TRAAL 
02112 516043256262 RLRI N BCD 9R LESS THAN RM I N. HIT START TO GO ON TO NEXT CASE . 
02 113 606330214560 
02114 514431453360 
02115 303163606263 
0 21 16 2 15163606346 
02117 602746604645 
02120 606346604525 
02121 676360232162 
02122 253360606060 
02123 0 50000 0 05272 BEE P CLA R 
02124 0 30200 0 05067 FSB FRIA 
02125 0 24000 0 05336 FDH DELTAR 
02 126 - o 60000 0 05426 STQ COMMON 
02 127 0 50000 0 05426 CLA COMMON 
02130 0 07400 4 03024 TSX FLOFX,4 
0213 1 0 00000 0 00043 PZE 35 
0 2132 0 00000 0 01206 HTR TRAAL 
02133 0 60100 0 05115 STO FIX 
02134 0 10000 0 01206 TZE TRAAL 

- ~·--·~ - - - -~~- - -- - - -- - - -
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02135 0 07400 4 03044 Tsx FXFL0;4 
02 136 0 00000 0 00043 PZE 35 
02 137 0 0 0000 0 01 206 HTR TRAAL 
02140 0 6 0 100 0 05122 STO FLT 
02141 0 56000 0 051 22 LDQ FLT 
02142 0 26000 0 05336 FMP DEL TAR 
02143 0 30000 0 05067 FAD FRIA 
02144 0 60100 0 05073 STO R2 
0 2145 0 56000 0 05115 LDQ FIX 
02 146 0 20000 0 05063 MPY BEER 
02147 - o 6 0000 0 05 117 STQ I NT 
02 150 0 5 0000 0 05117 CLA I NT 
02 151 0 40000 0 05063 ADD BEER 
0 2152 0 40000 0 05063 AD D BEER 
02 153 0 4 0000 0 0514 0 ADD FXl 
02154 0 7 3400 1 000 00 PAX 0 ,1 
02155 0 53400 2 05142 LXA FX4 ,2 
02156 0 50000 0 05043 CLA TCl 
0 2157 0 7 6 000 0 000 01 LBT 
02160 0 02000 0 02170 tRA I NCTC 
02161 0 50000 0 02173 CLA TXIl 
02 162 0 4 0 000 0 05150 ADD BIT 
02 163 0 62200 0 02173 STD TXIl 
02 164 0 34000 0 05127 CAS TWl 
02 165 0 00000 0 0 1206 TOFAR HTR TRAAL 
02166 0 02 000 0 02 203 TRA SETDC 
02 167 0 76100 0 00000 NOP 
02170 0 50000 0 05043 I NCTC CLA TCl 
02171 0 40000 0 051 40 ADD FX l 
02172 0 6 0 100 0 05043 STO TCl 
02173 1 00000 1 02174 TXIl TXI CLAPl,1 , 0 
02 174 0 50000 1 17767 CLAPl CLA APIARY , l 
02175 0 60100 2 05104 STO Bfi ,2 
021 76 0 76100 0 02206 NOP BFORZ CHANGED TO TRA IF Z MOTION USED 
02 177 2 00000 1 02201 TIXN TI X NEXT ,1, 0 
02 200 0 7610 0 0 0000 0 NOP 
02201 2 00001 2 02174 NEXT TIX CLAPl, 2 ,1 
02202 0 02000 0 01437 TRA RIGHT+l 
02203 - o 75400 0 00000 SET DC PXD 
02204 0 62200 0 021 73 STD TXI l 
022 05 0 02000 0 02170 TRA I NC TC 
02206 0 50 000 1 13032 BFORZ CLA BTHE TA,1 
02207 0 60100 2 05 1 11 STO DB5 ,2 
022 10 0 02000 0 02177 FORSU TRA TIXN 
0221 1 0 50000 0 05264 BEEPE CLA RE 

---... ----- ... -.. --- ---. -.. ----.... -.. -•.: .. --..... ---.. ... _ .. .. --.. ----. ------- --..... . -. --- .. . -·~ -------.. -----. ---. -. --.... --.. -...-~ ~ - ---==--- ---=-~------ ·_-_:_-:__ -= 
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02212 0 30200 0 05067 FSB F RIA 
022 13 0 2400 0 0 05336 FDH DEL TAR 
02214 - o 60000 0 05426 STQ CO MMON 
02215 0 50000 0 05426 CLA COMMON 
02216 0 07400 4 03024 TSX FLOFX,4 
0 2217 0 00000 0 000 43 PZE 35 
02 22 0 0 0000 0 0 0 1206 HTR TRAAL 
02221 0 60100 0 05 115 STO FI X 
02222 0 10000 0 02 104 TZE RSM LL 
02223 0 07400 4 03044 TSX FXFL0 , 4 
0 2224 0 00-0-00 0 000 43 PZE 35 
02225 0 00000 0 01206 HTR TRAAL 
02226 0 601 0 0 0 05 122 STO FLT 
0 2227 0 56 000 0 05122 LDQ FLT 
0 2230 0 26000 0 05336 FMP DE L TA R 
02231 0 30000 0 05067 FAD FRIA 
02232 0 601 00 0 05054 STO R2E 
0 2233 0 56000 0 05 115 LDQ FIX 
02234 0 20 000 0 05063 MPY BEER 
0 2235 - o 60000 0 05117 STQ INT 
02236 0 50000 0 05117 CLA I NT 
02237 0 40000 0 05063 ADD BEER 
02240 0 40000 0 05063 ADD BEER 
02241 0 4 0000 0 05140 ADD FXi 
02242 0 73400 1 00000 PAX Otl 
02243 0 53400 2 05142 LXA FX4,2 
02244 0 50000 0 05044 CLA TC2 
0 2245 0 76 000 0 00 001 LBT 
02246 0 02000 0 02 256 TRA I NTC2 
02247 0 50000 0 02261 CLA TXI2 
02250 0 4 0000 0 05150 AD D Bit 
02251 0 622 00 0 02 261 S tD TXI2 
02252 0 34000 0 05130 CAS TW2 
02253 0 00000 0 0225 3 TOFR Hi R TOFR 
02254 0 02000 0 02 270 TRA S i DC 
0 2255 0 761 00 0 00000 NOP 
02256 0 50000 0 05044 I NTC2 CLA tc2 
02257 0 4 0000 0 05140 ADD FXl 
02260 0 6 0100 0 05044 STO TC2 
02261 1 0 0000 1 02262 TXI2 TXI CLAP2,1,0 
02262 0 50000 1 17767 CLAP2 CLA APIARYtl 
0 2 26 3 0 60100 2 05104 STO B5 ,2 
02264 2 00000 1 02266 TI X NEXT2 , l,O 
02265 0 761 00 0 00000 NOP 
02266 2 00001 2 0 22 6 2 NEXT2 TI X CLAP2 , 2 , l 

.. - - - - - - .. -- . - -- - ..... - - ... . - - --- -- - _.., ...,.. ... _ ---· .., . - - - ... - - - ..--- . ~--- ...... ----- --..- - ... - ~ - --.--- ... - ..,.....,., _ ------ ... - ... - ,., ... - ...._ - - - - - - ...... -- - ----- ... . ,. . ,.. - -~ --- - ··--- - - -



• ~ • 
02267 0 02 000 0 0 1671 TRA KEQUi 
02270 - o 75400 0 00000 STDC PXD 
02271 0 62200 0 02261 ST D TXI2 
02272 0 0 20 0 0 0 02 256 TRA I NTC2 
0 2273 0 5 0000 0 050 56 GAP CLA GAPLO 
0 2274 0 30000 0 05045 FAD ADVGP 
02275 0 60100 0 05 0 56 STO GAPLO 
02276 0 56000 0 05066 LDQ E 
02277 0 26 00 0 0 0511 3 FMP QBALL 
02300 0 60100 0 05426 STO COMMON 
02301 0 56000 0 05426 LDQ COMMON 
02302 0 26000 0 05272 f= MP R 
02303 0 60100 0 05426 STO COMMON 
0 2304 0 56000 0 05426 LDQ COMMON 
02305 0 26 000 0 05061 FMP EPGAP 
02306 0 60100 0 05426 STO COMMON 
023 0 7 0 56000 0 05426 LDQ COMMON 
0231 0 0 26 0 00 0 05347 FMP GPRI M 
0 2311 0 300 0 0 0 05271 FAD PR 
0 2312 0 60100 0 05 271 STO PR 
023 13 0 50000 0 05403 CLA NACON 
02314 0 10000 0 02332 TZE *+14 
02315 0 56000 0 06066 GDQ E 
02316 0 26000 0 0505 0 FMP QBALE 
023 17 0 60100 0 05426 STO COMMON 
02320 0 56000 0 05426 LDQ COMMON 
02321 0 26000 0 05264 FMP RE 
0 2322 0 60100 0 05426 STO COMMON 
02323 0 56000 0 05426 LDQ COMMON 
02324 0 26000 0 05061 FMP EPGAP 
02325 0 60100 0 05426 STO COMMON 
02326 0 56000 0 05426 LDQ COMMON 
02327 0 26000 0 05346 FMP GPRIE 
02330 0 30000 0 05263 FAD PRE 
02331 0 60100 0 05263 STO PRE 
0 2332 0 7610 0 0 02361 TAT NOP LTO 
02333 0 56000 0 0535 0 LDQ OMEGA 
02334 0 26000 0 05 265 FMP TI ME 
02335 0 302 0 0 0 05 27 0 FSB THETA 
02336 0 76 000 0 0000 2 CHS 
0 233 7 0 60100 0 05426 STO COMMON 
02340 0 56 000 0 05426 LDQ COMMON 
02341 0 26000 0 0514 6 FMP 3FL 
0 2342 0 07400 4 0544 0 TSX COS ,4 
02343 0 601 0 0 0 05427 STO COMMON+l 
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02344 0 50000 0 05426 CLA COMMON 
02345 0 07400 4 05440 TSX COS,4 
0 2346 0 60100 0 05426 STO COMMON 
02347 0 30200 0 05427 FSB COMMON+l 
0 2350 0 6 0 100 0 05427 STO COMMON+l 
0235 1 0 56000 0 05427 LDQ COMMON+l 
02352 0 26000 0 05352 FMP EPSGP 
02353 0 30200 0 05426 FSB COMMON 
0 2354 0 76 000 0 00002 CHS 
02355 0 60100 0 05426 STO COMMON 
02356 0 56000 0 05426 LDQ COMMON COMMON = PHASE DEPENDENCE OF 
02357 0 26000 0 05061 FMP EPGAP GAP ENERGY 
02360 0 02000 0 02362 TRA *+2 
02361 0 500 00 0 05061 LTO CLA EPGAP 
0 2362 0 30000 0 05066 FAD E 
02363 ·O 60100 0 05066 STO E 
02364 0 56 000 0 05066 LDQ E 
02365 0 26000 0 05066 FMP E 
02366 0 30200 0 05144 FSB lFL 
02367 0 0 7400 4 05537 TSX SQR T,4 
02370 0 42000 0 05537 HPR SQRT 
02371 0 60100 0 05423 STO p 

02372 0 24000 0 05066 FDH E 
02373 - o 60000 0 05065 STQ BETA 
02374 0 56000 0 05423 LDQ p 

0 2375 0 26000 0 05423 F/v1P p 
02376 0 601 00 0 05064 STO PSQ 
02377 0 02000 0 01 136 TRA BOXM l 
02400 0 76000 0 00166 PLOTR PSE 118 IF s . s . 6 DOWN PLOTS WILL BE ON CI RCLE . 
02401 0 02000 0 02507 TRA RLSRB 
0 2402 0 5 0000 0 05272 CLA R 
0 2403 0 30 200 0 05357 FSB RBARP 
02404 0 60100 0 05426 STO COMMON 
02405 0 50000 0 05271 CLA PR 
02406 0 30200 0 05356 FSB PRBRP 
0 2407 0 60100 0 05427 STO COMMON+l 
02410 0 56000 0 05 427 LDQ COMMON+! 
02411 0 26000 0 05412 FMP BPR 
0 2412 0 60100 0 05430 STO COMMON +2 
02413 0 56000 0 05426 LDQ COMMON 
02414 0 26000 0 05 414 FMP DPR 
02415 0 30200 0 05430 FSB COMMON+2 
02416 0 60100 0 05430 STO COMMON+2 
02417 0 56000 0 05430 LDQ COMMON+2 
02420 0 26000 0 05707 FMP COEF 
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02421 0 60100 0 05431 STO COMMON+~ 
02 422 0 56000 0 05413 LDQ CPR 
02423 0 26000 0 05426 FMP COMMON 
02424 0 60100 0 05430 STO COMMON+2 
02425 0 56000 0 05427 LDQ COMMON+l 
02 426 0 26000 0 05411 FMP APR 
02427 0 30200 0 05430 FSB COMMON+2 
02430 0 60100 0 05430 STO COMMON+2 
02431 0 56000 0 05430 LDQ COMMON+2 
02432 0 26000 0 05707 FMP COEF 
02433 0 60100 0 05432 sro COMMON+4 
02 434 0 5 0000 0 0543 1 TSTOV CLA COMMON+3 
02435 0 76 000 0 00003 SSP 
02436 0 30200 0 05355 FSB SCA LE 
0 2437 0 12000 0 02451 rPL HALT 
02440 0 50000 0 05432 CLA COMMON +4 
0 2441 0 76000 0 00003 SSP 
02442 0 30200 0 05355 FS B SCA LE 
02443 0 12000 0 02451 TPL HALT 
02444 0 50000 0 05431 CLA COMMON+3 
02445 0 56000 0 05432 LDQ COMMON+4 
0 2446 0 76600 0 00030 WTV 
0 2447 0 07400 4 05 71 0 TSX PLXYl ,4 
02 4 50 0 02000 0 01143 TRA BOXOl 
0245 1 0 07400 4 031 0 2 HA LT TSX OUT,4 
02 452 0 00000 0 0 1206 HTR TRAAL 
02453 3 35374 0 0247 0 PTH OVERl , 0 ,151 00 
02454 1 00001 0 000 06 PON 6 , 0 ,1 
02455 - 1 00000 0 00361 FVE 241 
02 456 0 42 000 0 00000 HPR 
02 4 5 7 0 76000 0 00 165 PSE 117 
0 246 0 0 02000 0 02462 TRA *+2 
02461 0 02000 0 02465 TRA *+4 
02462 0 50000 0 02467 CLA HA LTO+l 
02463 0 60100 0 02451 STO HALT 
02 464 0 0200 0 0 01143 TRA BOXO l 
02465 0 0200 0 0 01206 TRA TRAAL 
02466 0 07400 4 03102 HALTO TSX OUT ,4 
02 467 0 02000 0 01143 TRA BOXOl 
0247 0 473123636451 OVERl BCD P I CTURE OVERF LOWED . PUT S . S . 5 DWN TO GO TO NEXT CASE . LEAVE 
02471 256046652551 
02472 264346662524 
02473 336047646360 
02474 623362336005 
02475 602466456063 
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02476 466027466063 
02 477 466045256763 
02500 602321622533 
02501 6043252 16525 
02502 316360644773 BCD 5IT UP, HIT START TO CONTI NUE . 
025 03 603031636062 
02504 632151636063 
02505 466023464563 
02506 3 14564253360 
02507 0 50000 0 05403 RLSRB CLA NACON 
02510 - o 1 0000 0 02521 TNZ *+9 
02511 0 56000 0 05271 LDQ PR 
02512 0 26000 0 05342 FMP ADJPR 
02513 0 30200 0 05356 FSB PRBRP 
02514 0 60100 0 05432 STO COMMON+4 
02515 0 50000 0 05272 CLA R 
02516 0 30200 0 05357 FSB RBARP 
02517 0 60100 0 05431 STO COMMON+3 
02520 0 02000 0 02434 TRA TSTOV 
02521 0 50000 0 05263 CLA PRE 
02522 0 60100 0 05356 STO PRBRP 
02523 0 50000 0 05264 CLA RE 
02524 0 60100 0 05357 STO RBARP 
02525 0 02000 0 02511 TRA RLSRB+2 

RKY3 MURA FLOATI NG POINT RUNGE- KUTT A MURKY 
02526 0 50000 4 00001 RK Y3 CL A 1,4 H TO AC RKY3000 
02527 0 60100 0 05257 STO TURKY3+4 SAVE H RKY3000 
02530 -o 63400 1 05260 SXD TURKY3+5,l SAVE IRl RKY3000 
02531 - o 63400 2 05 261 SXD TURKY3+6,2 SAVE IR2 RKY3000 
02532 - o 63400 4 05262 SXD TURKY3+7 ,4 SAVE IR4 RKY3000 
02533 - o 53400 2 02704 LX D RKY3+ll0,2 SET I R2 =4 RKY3000 
02534 0 50000 2 02710 CLA RKY3+114,2 S ET S~✓ ITCH RKY3000 
02535 0 62100 0 02545 srA RKY3+15 RKY3000 
02536 0 53400 l 05131 LXA NURKY3tl 
02537 0 07400 4 01422 TSX WRKY3 ,4 COMPUTE F(I) RKY3001 
02540 0 56000 l 05213 LDQ VRKY3 ,l F ( I ) RKY300l 
02541 0 26000 0 05257 FMP TURKY:3+4 FORM K(I J )= H F(I) RKY300 1 
02542 0 10000 0 02544 TZE RKY3+14 IF ZERO , DO NOT ROUND RKY 3001 
02543 - o 50100 0 02671 ORA RKY3+9 9 ROUND RKY3001 
02544 0 76500 0 00043 LRS 35 K ( I J) TO MQ RKY300 1~ 
02545 0 02000 0 00000 TRA 0 SW IT CH <TO EVALUATE EACH EQ .) RKY300l 
02546 0 50000 l 05203 CLA QRKY3,l EPSILON(!) TE RM RKY300 11 
02547 0 56000 0 02673 LDQ RKY3+10l CLE AR MQ RK Y30016 
02550 0 07400 4 02630 TSX RKY3+66,4 TO DOUBLE PREC ISI ON FLOATI NG PT . ADD . RKY30 01~ 
02551 0 30000 1 05 243 FAD YRKY3 , 1 +y ( I) RKY3002C 
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02552 0 60100 1 05273 sro XRKY3 , l FOR NEXT EQUATION RKY30021 
02553 - 3 0000 1 2 02562 TXL RKY3+28 , 2 , 1 TO PREPARE FOR NEXT STEP RKY30022 
02554 2 00001 1 02540 TI X RKY3 +1 0 , 1 , l LOOP , DONE AFTER N PASS ES RKY30023 
02555 2 00001 2 02534 TIX RK Y3+6,2 , l LOOP , DONE AFTE R 4 PASSES RKY30024 
02556 - o 53400 1 05260 LXD TURKY3+5 ,l RESTORE IR l RKY3002 5 
0 2557 - 0 53400 2 05261 LXD TURKY3+6 , 2 RESTOR E I R2 RKY3002 6 
02 560 - o 5 34 00 4 05262 LXD TURKY3 +7,4 RES TORE I R4 RKY300 2 7 
02 56 1 0 02000 4 00002 TRA 2,4 OU T RKY30028 
0256 2 0 6 01 00 l 052 43 STO YRKY3 , 1 y ( I l RKY30029 
02563 - o 60000 1 05203 STQ QRKY3 ,l SAVE EPS ILON ( I ) TERM FOR NEXT STEP RKY30030 
02564 0 02000 0 0255 4 f RA RK Y3+22 RKY3003 1 
02565 - 0 60000 l 05253 STQ RRKY3 , l K ( 1 O l RKY30032 
02 566 0 26000 0 0267 4 FMP RKY3 +102 1 /2 K( I O) RKY30033 
0256 7 0 60 100 0 0.5253 S TO TURKY3 STORE FOR DP FLOAT I NG PT . ADD . RKY30034 
025 7 0 - o 6 0000 0 05254 STQ TURKY3 +1 RKY3003 5 
0257 1 0 02000 0 025 46 l RA RKY3+16 TO MA I N RKY3003 6 
025 72 - o 60000 1 05 233 STQ SRKY3 , 1 K ( 11 l RKY3003 7 
025 7 3 0 26000 0 0 2675 FMP RKY3+1 03 (l - SQ . RT a l /2)K(I l) RKY30038 
02 574 0 60100 0 05253 STO TURKY3 STORE FOR DP FLOA TI NG PT . ADD . RKY30039 
02 575 - o 60000 0 0 5254 STQ TURKY 3+1 RKY 3004 0 
02 576 0 56000 1 05253 LDQ RRKY3 d K ( IO l RKY30041 
025 77 0 26000 0 02676 FMP RKY3+1 04 ( - l /2 +SQ aRTa l/2}K(IOl RKY30042 
02 600 0 0 7400 4 0 2630 TSX RKY3+66 , 4 TO DOUB LE PRECIS I ON FLOAT ING PT . ADD . RKY3004 3 
02 6 0 1 0 02000 0 02546 TRA RKY3+16 TO MAIN RKY30 044 
02602 - o 60000 1 05223 STQ URKY3 ,1 K ( I 2) RKY30045 
02603 0 26000 0 02677 FMP RKY3+105 ( l+SQ . RT . l /2 ) K( I 2) RKY30046 
02604 0 60100 0 05253 STO TURKY3 STORE FOR DP F LOA TING PT . ADD . RKY300471 
02605 - o 60000 0 05254 STQ TURKY3 +1 RKY30048 
02606 0 56000 l 05233 LDQ SRKY3 ,l K ( I 1) RK Y30049 
02607 0 26000 0 02 700 FMP RKY3+106 ( - SQ . RT . l /2)K (ll l RKY300 501 
026 10 0 07400 4 02630 TSX RKY3+66 , 4 TO DOUBLE P RECISION FLOATI NG PT. ADD . RKY3005 1 
0261 1 0 02000 0 02546 TRA RKY3+1 6 TO MA I N RKY30052 
026 12 - 0 6 0000 1 05213 STQ VRKY 3 , l K(I 3 l RKY3005 3 
026 13 0 26000 0 02701 FMP RKY3+107 ( l /6 )K( 13 ) RKY300 54 
026 14 0 6 0 100 0 05253 STO TURKY3 S TORE FOR DP FLOAT I NG PT. ADD . RKY3005 5 
026 15 - o 60000 0 05254 STQ TURKY3 +1 RKY30056 
026 16 0 56000 1 05223 LDQ URKY3 , 1 K ( 12) RKY3005 7 
02617 0 26000 0 02702 FMP RKY3+108 l/3( l+SQ . RT. l/2)K( l 2) RKY30058 
02620 0 0 7400 4 02630 TSX RKY3+66 , 4 TO DOUBLE P RECISION FLOAT I NG PT . ADD . RKY30059 
02621 0 56000 1 05233 LDQ SRKY3 , l K ( 11 J RKY30060 
02622 0 26000 0 02703 FMP RKY3+1 09 l /3 ( 1- SQ . RT. l/2 ) K(l l l RKY3006 l 
02623 0 07400 4 02630 TSX RKY3+66 , 4 TO DOUBLE PRECIS I ON FLOAT I NG PT . ADD . RKY30062 
02624 0 56000 l 05253 LDQ RRKY3 , l K ( IO) RKY30063 
0-2625 0 26000 0 02701 FMP RKY3+107 (l/6) K( I Ol RKY3006 4 
02626 0 07400 4 02630 TSX RKY3+66 ,4 TO DOUB LE PREC IS I ON FLOATING PT . ADD . RKY3006 5 
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02627 
02 630 
02631 
02632 
02633 
02634 
02635 
02636 
02637 
02640 
02641 
02642 
02643 
02644 
02645 
02 6 46 
02647 
02650 
0265 1 
02652 
02653 
02654 
02655 
02656 
02657 
02660 
02661 
02662 
02663 
02664 
02665 
02666 
02667 
0 267 0 
02671 
02672 
026 73 
026 74 
026 7 5 
026 76 
02677 
02700 
02701 
02702 
02703 

0 02000 0 02546 
- o 60000 0 05255 

0 30000 0 05253 
0 60100 0 05256 

- o 75400 0 00000 
0 76300 0 00043 
0 30000 0 05255 
0 30000 0 05254 
0 30000 0 05256 
0 60100 0 05253 
0 16200 0 02662 

- o 12 000 0 02657 
0 40200 0 02671 
0 60100 0 05256 
0 76000 0 00000 

- o 77300 0 000 11 
- o 76300 0 00033 

0 1 0000 0 02665 
- o 76000 0 00003 

0 40000 0 0267 0 
- o 60000 0 05254 
- o 60200 0 05254 

0 50200 0 05254 
0 30000 0 05256 
d 60100 o 06253 

- o 60000 0 05254 
0 02000 4 00001 
0 12 000 0 02657 
0 4 0000 0 0267 1 
0 02000 0 02644 
0 50000 0 05253 
0 76500 0 00000 
0 02000 0 02657 

+00 1000000000 
0 00000 0 00001 
0 00000 0 05131 
0 00000 0 00000 

+20040CJOOOOOO 
+ 177453730315 
+176650117146 
+201665011715 
- 2005520236 32 
+176525252525 
+200 443261211 
+175617713 146 

'rRA RKY3+16 
STQ TURKY3+2 
FAD TURKY3 
STO TURKY3 +3 
PX D 
LL S 35 
FAD TURKY3+2 
FAD TU RKY3+1 
FAD TUR KY3+3 
STO TURKY3 
TQP RKY3+92 
TMI RKY3+89 
SUB RKY3+99 
STO TURKY3+3 
CLM 
RQ L 9 
LGL 27 
TZE RK Y3+95 
SSM 
ADD RKY3+98 
STQ TURKY3+1 
ORS TURKY3+1 
CLS TURKY3+1 
FAD i URKY3 +3 
STO TURKY3 
STQ TURKY3+1 
TRA 1,4 
TPL RKY3+89 
ADD RKY3+99 
TRA RKY3+7 8 
CLA TU RKY3 
LRS 
TRA RKY3+89 
OCT 00 1000000000 
HTR 1 
HTR NURKY 3 
HTR 
OCT 200400000000 
OCT 177453730315 
OCT 176650117 146 
OCT 20 166501 17 15 
OCT 600552023632 
OCT 176525252525 
OCT 200443261211 
OCT 1756177 13146 

TO MA iN 
DP FLOA TI NG PT . ADD , STORE A (2) 
A(l)+ B (l) 
S TORE MSP 
CLEAR AG 
LSP TO AC 
+A(2J 
+8 (2) 
+MSP OF Al l) +B(l) 
S TORE MS P OF SUM 

HERE IF MO-, OUT IF AC-
HER E IF MQ- , AC+ ,-1 IN 35TH BIT 

CLEAR MAGN ITUDE AC 
SEPERATE CHARACTERISTIC 
FROM FRACT I ON OF LSP 
IF ZERO , TRANSFER 
- FRACTION OF LSP 
1- FRACilON 

• 

COMB I NE CHARACTERISTIC AND FRACTION 
- LSP 
+MSP 
MSP 
LSP 
OUT 
HERE IF MO+,OUT IF AC + 
HERE IF MQ + , AC-,+l IN 35 TH BIT 

HERE IF LSP=O, REPLACE MSP 
S I GN OF MS P REP LACES S IGN OF LSP 

1 IN 8 TH BIT 
1 1N 35TH BIT 
NUMBER OF EQUATIONS 
ZERO 
1/2 
1 ... sa . Rr . ,112 1 
- 1/2+SO eRT , (l /2 ) 
l +SQ , RT . (1 /2 ) 
- SQ , RT . (1/2) 
1/6 
l/3(l+SQ . RT . l/2) 
1/3( 1-SQ . RT e l/2) 

RKY30066 
RKY30067 
RKY30068 
RKY30069 
RKY30070 
RKY30071 
RKY30072 
RKY30073 
RKY30074 
RKY30075 
RKY30076 
RKY30077 
RKY30078 
RKY30079 
RKY30080 
RKY3008 1 
RKY30082 
RKY30083 
RKY30084 
RKY30085 
RKY30086 
RKY30087 
RKY30088 
RK Y30 089 
RKY30090 
RKY30 091 
RK Y30092 
RKY30093 
RKY30 094 
RKY30095 
RK Y30096 
RKY3009 7 
RKY30098 
RKY 30099 
RKY30 l00 
RKY30 l01 
RKY30 l 02 
RKY~0 103 
RKY'.30 104 
RKY30105 
RKY30 106 
RKY30 10 7 
RKY30108 
RKY 3010 9 
RKY30110 



02 7 04 
0 2 705 
02 70 6 
02 707 

0502 6 
05027 
05 0 30 
0 5031 
0 5 0 32 
05033 
05 0 34 
0 50 35 
0 50 36 
0 5 0 37 
05 0 4 0 
0 50 41 
0 50 4 2 
05 04 3 
05 044 
05045 
0 50 4 6 
0 5047 
0 5050 
0 50 51 
0 5052 
05053 
05 054 
05055 
0 50 56 
05057 
0506 0 
05061 
0 5062 
0 506 3 
0506 4 
05065 
05066 
05067 
0507 0 
05071 

0 00004 0 02565 
0 00000 0 02572 
0 00000 0 02602 
0 00000 0 02612 

0271 0 
03024 
03044 
03102 
0 3732 

· O 00000 0 00000 
0 0 0 000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 000 00 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 0 0000 0 00000 
0 00000 0 00000 
0 00000 0 0 0000 
0 00000 0 00000 
0 0 0 00 0 0 00000 
0 761 00 0 17767 
0 761 00 0 13 032 
0 76200 0 002 2 2 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 

+000000004735 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 0000 0 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00000 
0 00000 0 00 000 

ARCOS 
FLOFX 
FXFLO 
OUT 
I NP l 
B 

DTHETA 
XCUB 
RSPAN 
MARI A 
RKSTl 
RKST2 
RKST 4 
RKSPR 
TRYlC 
TRY2C 
SBEER 
LOCR 
TCl 
TC 2 
ADVG P 
REVCO 
QI NV E 
QBALE 
MAP 
MAD 
RTB2 
R2E 
PLTT 
GAPLO 
ENDF I 

MAXSTO 
EP GA P 
BEERT 
BEER 
PSQ 
8 ETA 
E 
FR I A 
RAP 
X 

HTR RKY3+3 1, 0 , 4 
HTR RKY3+36 
HTR RK Y3+44 
HTR RKY3+5 2 
BSS 76 
BSS 16 
BSS 30 
BSS 408 
BSS 572 

NOP API ARY 
NOP BTHETA 
RTB 2 

DEC 2525 

• • 
SWITCH CONSTANTS RKY30 l l l 

RKY30 112 
RKY30 113 
RKY30114 

MAGNE TI C FI ELD OB TAI NED BY I NTERPOLATION 
THET A DERIVATIVE OF B 
X CUBED 
I NCREMENT OF R I N AP I ARY =MAR I A- FRI A 
MAX I MUM R I N APIARY 

COUN TE R TO TES T FOR PLOTTI NG 
COUN TER TO TES T FOR END OF REV . 
COUNT ER TO TEST FOR PR I NT OUT 
NO . OF R. K. ST IPS PER REV . 
COUNTER TO REREAD TA PE 1 
COUNTER TO RER EAD TAP E 2 
K*NS TAR 
LOCATI ON OF RON TAPE 
t EST COUN TER FOR B PICK UP 
TES T COUNTER FOR B PICK UP 
2+I /GAPPR TO ADVANCE GA P 
REV OLUT ION COUNT ER 
SQ . RT . (PSQ~PRSQ ) FOR RE 
l/Qi NV E 

R FOR I NTE RPOLATI NG AT EQUI . ORB I T 
PLOT TEMP . TO TEST FOR PLT TH TRUE S EC. 
GAP LOCAt I ON 
COUNTER i EL L NUMBER OF FI LES PER PICTURE 
MA XIMUM STO RAGE IN AP I ARY 
DELT A/GAPPR = EN ERGY GA I N PER GAP 
TEM P FOR PI CK UP ROUT I NE 
IKNS TAR = NO . WORDS PER RECORD 
R SQUARED 
p / ~ 
SQ . RT . (PSQ+l) 
F I RST R I N AP I ARY 
NO . RECORD I N API ARY 
FOR INTERPOLATI ON 

•• - - .... - .• - • - .. - .. - • - ...... - .... - .. - • • - .. - - • - - - .... - • - ... - - - - --- - - - - - - .... ... - - - - • - - - . .. ... - - - .. - - .. - • • - - • - - . ... - - - .. - - .. - - - - ~-- ..... - ... . .. .. . .. ~- .... - - .... - - - ...... -➔ 



~ • • ' 
0 ~072 0 00000 0 00000 XSQ ~OR !NTERPOLAT10N 
0 5 0 73 0 00000 0 00000 R2 
05074 0 0000 0 0 00000 A4 
0 5075 0 00000 0 00000 A3 
0 5 0 76 0 00000 0 00000 A2 TEMPS FOR I NTE RPOLATI NG 
05077 0 00000 0 0000 0 Al 
05100 0 00000 0 00000 B4 
0 510 1 0 00000 0 00000 83 
0 510 2 0 00000 0 00000 B2 
05 103 0 00000 0 00000 Bl 
05104 0 00000 0 00000 B5 
05105 0 00000 0 00000 DB4 
05106 0 00 0 00 0 00 000 DB3 
051 07 0 00000 0 00000 DB2 TEMPS FOR I NT ERPOLATlNG 
05 11 0 0 00000 0 0 0000 DBl 
051 11 0 0 0000 0 00000 DB5 
05 11 2 0 00000 0 00000 QINV SQ . RT e (PSQ-P RSQ ) 
0 5113 0 0000 0 0 00000 QBALL 1/QINV 
05114 0 00000 0 00000 DBDR DERIVATIVE OF B W. R. T. R 
05 115 0 009'()Q 0 00000 FI X TEMP USED I N BEEP 
0 5116 0 00000 0 00000 PNT 
0 5117 0 00 000 0 00000 I NT 
0 5120 0 00000 0 00000 RMAX 
0 5121 0 0 0000 0 00000 KFL 
05 122 0 00000 0 00000 FLT TEMP US ED I N BEEP 
05123 0 02000 0 00000 TRA TRA USED I N S ETTING CODE 
05124 0 76100 0 00000 NOP NOP USED I N SETTING CODE 
05125 0 77200 0 00201 RE WS TP REW 1 
05126 0 0000 0 0 00000 HTR 
05127 1 00000 1 02174 TWl TXI CLAPl,1,0 
0 5130 1 0 0000 1 022 62 TW2 TXI CLAP2 ,1,0 
0 5131 +0000000000 10 NURKY3 DEC 8 
05 13 2 +0000000000 10 NURKY4 DEC 8 
05 133 -1 00000 0 00364 FVE FVE 244 
05134 ~1 0000 0 0 00361 FVE 241 
05 135 1 00000 0 00006 PON PON 6,0,0 
05136 1 00060 0 00006 PON 6,0,48 
0 5 137 1 0000 1 0 00006 PON 6,0,1 
05140 +0 0000000000 1 FXl ocT 00000000000 1 
0 5141 +000000000002 FX2 OCT 000000000002 
0 5142 +000000000004 FX4 OCT 000000000004 
05 143 +000000000005 FX5 OCT 0 00000000005 
05144 + 201400000000 lFL DEC 1. 0 
05145 + 202 400000000 2FL DEC 2 . 0 
05 146 +202600000000 3FL DEC 3 . 0 
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05147 
05 150 
05151 
0515 2 
05153 
05154 
05155 
05156 
0515 7 

05303 
05304 
05305 
05306 
0 5307 
0 531 0 
05311 
05312 
05 313 
05314 
05315 
05316 
05317 
05320 
05321 
05322 
05323 
05324 

~~ -- -

~ -. 

+203600000000 6FL DEC 
+00000 1000000 BIT OCT 
+155414336750 RONDO.DEC 
+155414336750 EPST DEC 
+00 1000000000 SH IF T OCT 
+1 77525252524 THIRD DEC 
+176525 252527 SIXTH DEC 
+20362 2077326 2PI DEC 
+200 4 00000000 HALF DEC 

05160 J UNK BSS 
05203 QRKY3 BES 
05213 VRKY3 BES 
05223 URKY3 BES 
05233 SRKY3 BES 
05243 YRKY3 BES 
05253 RRKY3 BES 
05253 TURKY3 BSS 
05273 XRKY3 BES 
05263 PRE SYN 
05264 RE SYN 
05265 TI ME SYN 
05266 PZ SYN 
05267 z SYN 
0527 0 THETA SYN 
05271 PR SYN 
05272 R SYN 
05 303 ORG 

0 02000 0 00004 TRA 
0 00000 0 00000 KYWRD 
0 00000 0 00000 RUNNO 
0 00000 0 00000 JX 
0 00000 0 00000 JZ 
0 00000 0 00000 P~!X 
0 00000 0 00000 PSIZ 
0 00000 0 00000 PRI NT 
0 00000 0 00000 INRKS 
0 00000 0 00000 SPLOl 
0 00000 0 00000 PORcS 
0 00000 0 00000 NURR 
0 00000 0 00000 NUZR 
0 00000 0 00000 MRES 
0 00000 0 00000 NRES 
0 00000 0 00000 DELPS 
0 00000 0 00000 EPIR 
0 00000 0 00000 T4NEW 

6. o 
000001000000 
. 000001 
. 000001 
001000000000 
. 33333333 
. 16666667 
6 . 283 1 854 
. 5 
11 
8 
8 
8 
8 
8 
8 
8 
8 
XRKY3--8 
XRKY3-7 
XRKY3- 6 
XRKY3-5 
XRKY3- 4 
XRKY3-" 3 
XRKY3- 2 
XRKY3- l 
2755 
4 

t 

1 I N 17TH BtT 

- NORNS,-PRNTO , NACCE, NACON , PLT,PLOFF , NZM , TI MIN , HNTRS . 

AMPLITUDE OF R ELLIPSE 
AMPLITUDE OF Z ELLIPSE 
PHA SE OF R ELLIPSE 
PHASE OF Z ELLIPSE 

STARTING R. K. STEP 
R. K. STEP FOR STARTING PLOT 
P GUESS FOR RESONAN CE 
NUR AT RESONANCE 

COEFFICIENT OF NUR RESONANCE 
COEFFICIENT OF NUZ RESONANCE 
DELTA P FOR RESONANCE HUNT 
SETS ACCURACY OF ACCEPTABLE RESONANCE 
I S TAPE 4 NEW . IF T4NEW = Oe NO 

- .. ... .. • 1' .,. - .... - ......... - .. - - - .. - ... - - - .. - ..... - .... - • - - ....... - - • - ... - .. ~ - ... - - .. ~ " .. - • - .. - .. '!' - ... - - --- - _...,......._... - - ~- - - -- - - - - ...- --- ~ .. 



6 • " 

0 5325 0100 6 0606060 MONiH BCD 110 
05326 0 76 06060 6 0 60 DAY BCD 17 
05327 051160606060 YEAR BCD 159 
05 330 +OOO OJ 0000020 KFX DEC 1 6 SAME AS KFL EXCEPT FIXED 
05331 +202600000000 NFL DEC 3 . 00 NUMBER OF SECTORS PER REVOLUTION 
05332 +000000000001 NSTAR DEC 1 NUMB ER OF SECTORS PE R FI ELD CYCLE 
05333 +00000000000 1 BKEY DEC 1 FIELD I DEN TIFICAT I ON WORD 
0 5334 +000000000000 RIN DEC 0 I NIT I AL R FOR FIELDS ON TAPE 
05335 + 175631463 146 MROT DEC . 10 MAX I MUM R FOR WHICH FIE~DS ARE ON TAPE 
05336 +16740 6111564 DELT AR DEC . 001 DEL TA R=I NCREMENT I N R FOR STORED FIEL DS 
05 337 0 00000 0 00000 PRES RESONANCE P 
0 5340 0 00000 0 00000 RESR RESONANCE R 
05341 0 00000 0 00000 PRRES RESONANCE PR 
05342 +20 14000000·00 ADJPR D~C l eO 
05343 0 00000 0 000 0 0 ZMAX MAXIMUM Z STOP ORBIT IF z = ZMAX 
05344 0 0000 0 0 00000 DELTA ENERGY GA I N PE R REV . 
05345 0 00000 0 00000 NOREV NO . OF REV . PER OR BIT (EACH ORB IT) 
05346 0 0 0000 0 00000 GPR IE USED TO CALCULATE DE LTA PRE FOR GAP 
05347 0 00000 0 00000 GPRIM USED TO CALCULATE DE LTA PR FOR GAP 
05350 0 00000 0 00000 OMEGA COE FFICIENT OF TIME 
05351 0 00000 0 00000 GAMMA TO START ORBIT OUT OF PHAS 
05352 0 00000 0 00000 EPSGP EPSILON FOR GAP CROSSI NG 
05353 0 00000 0 00000 GAPLl I NITI AL GAP LOCATION 
05354 0 00000 0 00000 GAPPR NUMBER OF GAPS PER REVO LUTION 
05355 0 00000 0 00000 SCALE SCALE ON ( R,PR) PLOT . IF=O USE CI RCLE . 
05356 0 00000 0 00000 PRBRP 
05357 0 00000 0 00000 RBARP 
05360 0 00000 0 00000 AICR 
05361 0 00000 0 00000 BICR 
0 5362 0 0 0000 0 00000 CICR 
0 5363 0 00000 0 0 0 000 DICR 
05364 0 00000 0 000 0 0 EICR 
0 5365 0 0 0000 0 00000 AICZ 
0 5366 0 0 0000 0 00000 stcz 
0 5367 0 0000 0 0 00000 CICZ 
053 70 0 00000 0 000 00 Dtcz 
0 5371 0 00000 0 00000 EICZ 
05372 0 00000 0 00000 SIPS! SI N(PSIX) 
05373 0 00000 0 00000 COPS! COS(PS l X) 
0 5374 0 00000 0 00000 RBAR CENTER OF R ELL IPSE 
05375 0 0000 0 0 00000 PRBAR 
0 5376 0 00000 0 00000 RESZ RESONANCE l 
05377 0 00000 0 00000 RESPZ RESONANCE PZ 
0 5400 0 00000 0 00000 NORNS NUMBER OF RUNS PER FRAME 
05401 0 00000 0 00000 PRN TO R. K. STEP AT WH ICH PRI NT OUT IS STARTED 



05402 
05403 
05404 
0540 5 
0~406 
05407 
05410 
05411 
05412 
0 5413 
05414 
0 5415 
0541 6 
05417 
05420 
0 5421 
05422 
05 4 23 
05424 
05425 

05570 
0 5571 
05572 
05573 
0 5574 
05575 
05576 
05577 
05600 
05601 
05602 
05603 
05604 
05605 
05606 
056 0 7 
0 5610 
05611 
05 6 12 
05613 
0 5614 

0 00000 
0 00000 
0 00000 
0 00000 
0 00000 
0 0000 0 
0 00000 
0 00000 
0 00000 
0 00000 

0 000 00 
0 0000 0 
0 00000 
0 00000 
0 00000 
0 00000 
0 00000 
0 00 000 
0 00000 
0 00000 

0 
0 

0000 0 0 
00000 0 

0 00000 0 
0 00000 0 
0 00000 0 
0 00000 0 
0 00000 0 

00000 
00000 
00000 
00000 
00000 
00000 
00 0 00 

+173 507534121 
- 377777777777 
+ 2026 22077323 

-o 63400 
0 5 0000 
0 07400 
0 601 00 
0 5 0000 
0 07400 
0 60100 
0 56000 
0 26 0 00 
0 601 00 
0 500 00 
0 24000 

- o 6 0000 
0 50000 
0 07400 
0 00000 
0 6 0 100 
0 56000 
0 26000 
0 601 0 0 
0 56000 

05426 
05440 
05441 
05537 

4 05437 
0 0531 0 
4 05440 
0 05373 
0 0 5310 
4 05441 
0 05372 
0 05364 
0 0 5425 
0 05426 
0 05306 
0 05426 
0 0 6426 
0 05426 
4 05537 
0 
0 
0 
0 
0 
0 

00000 
0 5426 
05360 
05373 
0 5427 
0 5372 

NACC E 
NACO N 
PLT 
PLOFF 
NZM 
TI MI N 
HN TRS 
APR 
BPR 
CPR 
DPR 
EPR 
APZ 
BPZ 
CPZ 
DP Z 
EP Z 
p 
ALL7S 
Pl 

COMMON 
cos 
SI N 
SQRT 
COMIC 

DEC 
OCT 
DEC 
BSS 
BSS 
SYN 
BSS 
SXD 
CLA 
TSX 
STO 
CLA 
TSX 
STO 
LDQ 
FMP 
STO 
CLA 
FDH 
STQ 
CLA 
isx 
HTR 
STO 
LDQ 
FMP 
STO 
LDQ 

• 

. oz 
777777777777 
3 .1415926 
10 
63 
COS+l 
25 
COMMON+9 ,4 
PS IX 
COS , 4 
COPSI 
PS IX 
SIN , 4 
S IPS! 
EICR 
PI 
COMMON 
JX 
COMMON 
COMMON 
COMMON 
SQfH , 4 

COMMON 
AICR 
COPS! 
COMMON+ l 
SIPS! 

• 

NACCE NOi ZERO ACCELERAi 10N IS US ED 
NACON NOT ZE RO ACCELERAT ION IS CONTINUOUS 
PLT NOT ZERO PLOT IS MAD E EVERY PLT SECTI ON 
PLOF F NOT ZERO (R,PRJ AND l , PZJ I NFO. SAVED ON 
NZM NOT ZERO Z MOTION, US ED 
TI MI N NO TZE RO TI ME EQUATION I S NE EDED 
HN TRS NOT ZE RO CODE 1482 US ED TO FI ND P RESONA 

MOMENTUM 

PSIX = PHASE OF R ELLIPSE 
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05615 0 26 0 0 0 0 05361 FMP BI CR 
05616 0 300 0 0 0 05427 FAD COMMON+l 
05617 0 6 0 100 0 05427 STO COMMON+l 
05620 0 5600 0 0 05427 LDQ COMMON+l 
0562 1 0 26000 0 05426 FMP COMMON 
05622 0 30000 0 05374 FAD RBAR RBAR =RFOREQUILI BR IUMORB IT 
0562 3 0 6 0 100 0 06340 STO RESR R 1. c. 
05624 0 56000 0 05362 LDQ CICR 
05625 0 2600 0 0 05373 FMP COP S I 
05626 0 601 00 0 05427 STO COMMON+! 
05627 0 56000 0 0536 3 LDQ DICR 
05630 0 26000 0 0537 2 FMP SIPSI 
05631 0 3 0 000 0 05427 FAD COMMON+l 
05632 0 601 00 0 05427 STO COMMON+ l 
05633 0 56000 0 05427 LDQ COMMON+l 
05634 0 26 000 0 05426 FMP COMMON 
05635 0 30000 0 05375 FAD PR BAR 
0563 6 0 601 00 0 05341 s to PRRES PR 1. c. 
05637 0 5 0000 0 05406 CLA NZM 
05640 0 1 0000 0 0570 5 TZE LEAVE 
05641 0 5 0000 0 05311 CLA PS IZ PSIZ 
05642 0 07400 4 05440 TSX COS , 4 
05643 0 601 0 0 0 05373 STO COPSI 
05644 0 5 0 0 0 0 0 05311 CLA PS IZ 
05645 0 07400 4 05441 TSX SIN , 4 
0 5646 0 601 00 0 0 5372 STO SIPS I 
05647 0 56000 0 05371 LDQ EICZ 
0 5650 0 26 000 0 05425 FMP PI 
05651 0 6 0 100 0 05426 STO COMMON 
0 5652 0 5 0000 0 05307 CLA JZ 
05653 0 24000 0 05426 FDH COMMON 
0 5654 - 0 6 0000 0 05426 STQ COMMON 
05655 0 5 00 00 0 05426 CLA COMMON 
05656 0 07400 4 05537 TSX SQRT , 4 
05657 0 00000 0 00000 HTR 
0 5660 0 60100 0 05426 STO COMMON 
0 5661 0 5600 0 0 05365 LDQ AICZ 
0 5662 0 2600 0 0 0537 3 FMP COPSI 
05663 0 6 0 10 0 0 05427 STO COMMON+l 
05664 0 56000 0 0537 2 l..DQ SIPSI 
0566 5 0 26 000 0 0536 6 FMP BICZ 
05666 0 3 0 000 0 0 5427 FAD COMMON+! 
0 5667 0 6 0100 0 05427 s t o COMMON+l 
0 567 0 0 5 6 0 0 0 0 0542 7 LDQ COMMON+! 
0 5671 0 26000 0 05426 FMP COMMON 

.. -- - - - -• - -..- · -- -- -- - - .. --- . . ~ - ·• . -- .... - _. - .. - --- - - - . ... - . ... - ..... - ......... ... - - - . - .. .. ... - - .. - .. - - - .... - .. - - - ----- -- .. - .. ... ... - ----- ...... ,., .. . - -- . - .. .. -
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0 567 2 0 60100 0 05 376 STO Rt: St 2. 1. c. FOUND 
0 567 3 0 560 00 0 05367 LDQ CI CZ 
05674 0 26 000 0 05 37 3 FMP COPS I 
05675 0 60 100 0 054 27 STO COMMON+ l 
0 5676 0 56 000 0 05370 LDQ DICZ 
0 5677 0 26 00 0 0 05372 FMP S IPS I 
05700 0 30000 0 05427 FAD COMMON+l 
0570 1 0 6 0 100 0 05427 STO COMMON+l 
05702 0 56 000 0 05427 LDQ COMMON+l 
057 03 0 26000 0 05426 FMP COMMON 
05704 0 6 0 100 0 05377 STO RESPZ 
0 5705 - 0 53400 4 05437 LEAV E LXD COMMON+9,4 
0 5706 0 0 20 00 4 0000 1 TRA 1,4 
0570 7 0 0 0000 0 000 00 COEF 
05710 - 0 6 0000 0 06067 PLXYl STQ PPCRV+ 89 STOREY 0005 
0 5711 0 56000 0 06065 lDQ PPCRV+ 8 7 SET LOW I NTENSITY SI GNA L 0006 
05 712 0 02 000 0 0571 5 TRA PLXY2+2 0007 
0 571 3 - o 60000 0 06067 PL XY 2 STQ PPCRV+89 STOREY 0008 
05714 0 56000 0 06056 LDQ PPCRV+ 80 SET HI GH I NTENS ITY S I GNA L 0009 
05715 - o 6 0000 0 06070 STQ PPCRV+90 0010 
0 5716 0 30200 0 06061 FSB PPCRV+83 XMI NUSMI NI MUMX 00 11 
0 5717 0 76 500 0 0004 3 LR S 35 0012 
0572 0 0 2600 0 0 0606 2 FMP PPCRV+84 TI MESXSCALI NGFACT OR 0013 
0572 1 - o 3 0000 0 06055 UFA PPCRV+79 FI XEDPOI NT 0014 
05722 0 7670 0 0 000 22 ALS 18 0015 
057 23 0 4 0000 0 06057 ADD PPCRV+ 81 HOR IZONTAL DISTANCE FROM LEFT OF GRA PH 0016 
05724 0 6 2200 0 060 70 STD PPC RV+90 0017 
057 25 0 5000 0 0 06067 CLA PPC RV+ 89 0018 
0 5726 0 30200 0 06063 FSB PPCRV+85 YMI NUSMI NI MUMY 0019 
05 7 27 0 76500 0 000 43 LRS 35 0020 
05730 0 26000 0 06064 FMP PPCRV+ 86 TI ME SYSCALINGFACTOR 0021 
0 573 1 -0 3 0 000 0 06 0 55 UFA PPCRV+79 FI XEDPOI NT 0022 
0 5732 0 40000 0 0606 0 ADD PPCRV+ 82 VERTICAL DI STANCE FROM BOTT OM OF GRAPH 0023 
0 57 33 0 621 00 0 0607 0 STA PPCRV+90 002LJ 
05 734 0 70000 0 06 07 0 CPY PPCRV+90 ENTER THE POI NT 0025 
0 5735 0 0 2000 4 000 0 1 TRA 1,4 RET URNTOPROGRAM 0 02c 

PREPARETOPLOTONCATHODERAYTU BE 0021 
P+OTSX PPCRV ,C 0028 
P+lPZEX ,O, Y MI NI MUMX, YONTUBE 002S 
P+2DECX MI NI MUMXONGRAPH 003C 
P+3DECY MI NI MUMYONGRAPH 00 31 
P+4PZEX ,O, Y MAX I MUMX ,YONTUBE 0 03~ 
P+ 5DECX MAX I MUMXONGRAPH 00 3 
P+6 DECY MAX I MUMYONGRAPH 0 03 ~ 
P+7 DECDE LTAX GRA PHVERTI CALGR I DSPACI NG 00 3~ 1 

- - . - ---- - - . . . - . • •• 'T " "' - • .. • •,.. - • • T • • •• • ·• • • •• • .,. •-• 1'••• • • •- • - -• i- • ••• • •• -- • • • • • • 'l' •• ,r ...,.. • • •!"-.,._...• - -, - ---· -j 
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P+ADECDELT AY GRAPHHORI ZONTALGRI DSPACI NG 003 
05 7 36 0 76600 0 00030 PPCRV WTV WRITECRTDISPLAY 00 3 
05737 0 50000 4 00001 CLA lt 4 STOR E LOWER LI MITS OF PLOT ON TUBE 003 
05740 0 56000 4 00001 LDQ 1; 4 00 3 
05 741 0 62200 0 06065 STD PPG RV+ 87 004 
05742 - o 76300 0 00022 LGL 18 004 
05743 0 62200 0 06057 STD PPCRV+81 004 
05744 0 621 00 0 06060 STA PPCRV+ 82 004 
05745 - o 60000 0 06061 STQ PPCRV+83 004 
05746 0 50000 4 00006 CLA 6 , 4 CALCULATE RANGE OF Y ON GRAPH 004 
05747 0 30200 4 00003 FSB 3 • 4 004 
05750 0 601 00 0 06067 STO PPCRV+89 004 
05 751 0 5 0000 4 00004 CLA 4;4 CALCULATE RANGE OF X ANDY ON TUBE 004 
05 752 0 4 02 00 4 0000 1 SUB 1 , 4 004 
05753 0 62100 0 06066 STA PPCRV+ 88 005 
05 754 0 77100 0 00022 ARS 18 005 
05 755 - 0 50100 0 06055 ORA PPCRV+79 y RANGE I N FLOATI NG POINT 005 
0 5756 0 3 000 0 0 06055 FAD PPCRV+79 005 
05757 0 24000 0 06 067 FDH PPCRV+89 005 ~ 
0 5760 - 0 60000 0 06064 STQ PPCRV+ 86 STORE Y SCALI NG FACTOR 005 
0 5761 0 26000 4 000 10 FMP 8 t4 SCALEDELT AY 005~ 
05762 - 0 '6 3400 1 SXD TEMP t l oosl 
0 5763 0 07400 1 TSX TEMP+l ,1 005 
05764 0 60100 0 06067 STO PPCRV+89 STOREHORI ZONTALGRI DSPACING 005 
05765 0 5 0200 0 06065 CLS PPCRV+ 87 006 
05766 0 76500 0 00022 LRS 18 HO RIZON TAL GR I D LI NE LOOP 006 
05 767 0 6 2 100 0 06057 STA PPCRV+81 006 
05770 0 76300 0 00022 LLS 1 8 006 
05771 0 7 0 00 0 0 06057 CPY PPCRV+Sl 006 
05772 0 40200 0 06067 SUB PPCRV+89 006 
05773 0 56000 0 06056 LDQ PPCRV+80 006 
05774 0 04000 0 05766 TLQ PPCRV+24 REPEAT LOOP 006i 
05775 0 50000 4 00003 CLA 3 , 4 SAVE MI N. Y AND LOCATE Y OR I GI I 006 ~ 
05776 0 6 0100 0 06063 STO PPCRV+85 006~ 
05777 0 10000 0 06071 TZE PPCRV+91 oo7C 
060 00 0 12000 0 06013 TPL PPCRV +45 007J 
06001 0 50000 4 00006 CLA 6,4 THEST FOR MAXY LESS THAN O eO 007 
06002 - o 12 0 00 0 06013 TMI PPCRV+45 0073 
06 003 0 56000 4 00003 LDQ 3 , 4 CA LCUL ATE LOCATION OF Y ORIGIN 007i 
06004 0 26000 0 06064 FMP PPCRV+86 oon 
06005 - o 30000 0 06055 UFA PPCRV+79 00 7~ 
06006 0 4 0200 0 060 6 0 SUB PPCRV+82 007~ 
06007 0 62100 0 06057 STA PPCRV+81 007 E 
06 0 10 0 50 200 0 06057 CLS PPCRV+81 00 7 ~ 
06011 0 6 0 100 0 06067 STO PPCRV+89 008( 

-- -- .. .... ... - --...--~ ., ,.. ....,,- •• - -,.. - T ~ - - 1t - ...-__x~~- - _,.,,...,,.. - • • - • ..,. .,,.. - .,.--,,,. .... - - -,. • - - ,,. • ., - - r- - .,. ... - ..- - r .,. • ~ - - - .,. ., ... - - - .,. -=-~ -• _ ... • -" -"'-.,. -•_ .,- - .,. - _ "'l 
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06012 0 70000 0 06067 CPY PPC RV+89 ENTER OR iGI N I N HI GH I N'rENS iTY 0081 
06013 0 50000 4 00005 CLA 5,4 RANGE OF X ON GRAPH 0082 
0 6014 0 30 200 4 00002 FSB 2,4 0083 
06015 0 6 0 100 0 06067 STO PPCRV+89 0084 
06016 0 50 000 0 06066 CLA PPCRV+88 0085 
06017 -o 50100 0 06055 ORA PPCRV+79 X RANGE ON TUBE IN FLOATI NG POI NT 0086 
06020 0 30000 0 06055 FAD PPC RV +79 0087 
00021 0 24000 0 06067 FDH PPCRV+ 89 00881 
06 022 - 0 60000 0 060 6 2 STQ PPCRV+84 STORE X SCALI NG FACTOR 0089 
06023 0 26000 4 00007 FMP 7,4 SCALEDELTAX 00901 
06024 0 07400 1 TSX TEMP+l,1 00911 
06 025 ·- o 53400 1 LXD iEMP.i 0092 
06 02 6 0 60100 0 00067 STO PPCRV+89 STOREVERTICALGRIDSPACING 0093 
06027 0 50200 0 0606 1 CLS PPCRV+B3 0094 
06030 0 62 200 0 06060 STD PPCRV+82 VERTICAL GRI D LI NE LOOP 009 5 
06031 0 7 0000 0 0606 0 CP Y PPCRV+82 009 6 
06032 0 4 0200 0 06067 SUB PPCRV'+-89 0097 
06033 0 56000 0 06056 LDQ PP CRV+80 0098 
06034 0 0 4 000 0 0603 0 TLQ PPC RV+68 REP EATLOOP 0099 
06035 0 50000 4 00002 CLA 2,4 SAVD MI NIMUM X AN D LOCATE X ORI GI N 0100 
06036 0 6 0 100 0 0606 1 STO PPCRV+83 0 101 
06037 0 10000 0 0607 3 TZ.E PPCRV+93 0 102 
06040 0 12 000 4 OOO l l 1PL 9,4 NOXORI GI NONGRAPH 0 103 
06041 0 5 00 00 4 00005 CLA 5,4 TEST FOR MA X X LESS THAN Oe O 0 104 
06042 - o 12000 4 00011 TM! 9 , 4 0 105 
06043 0 56000 4 00002 LDQ 2 , 4 CALCULATE LOCATION OF X OR I GI N 0 106 
06044 0 26000 0 06062 FMP PPCRV+84 0 107 
06045 - 0 30000 0 06055 UFA PPC RV+79 0 108 
06046 0 76700 0 00022 ALS 18 0109 
06047 0 4 0 200 0 0605 7 SUB PPCRV+81 0110 
06050 0 6 220 0 0 06060 STD PPCRV+82 0 111 
0605 1 0 50200 0 06060 CLS PPCRV+82 01 12 
06052 0 6 0100 0 06067 STO PPC RV+8 9 0 11 3 
0 6053 0 70000 0 06067 CPY PPCRV+ 89 ENTER ORIGIN I N HIGH I NTENS ITY 0 11 
06054 0 0 2 000 4 00011 TRA 9 , 4 PLOTREADY , RETURNTOPROGRAM 0 115 
06055 +23300000 00 00 OCT 233000000000 MAG IC NUMBER 011! 06 0 56 .- 002 000000000 OCT -2000000000 NEG. VALUE OF TUBE LIMIT+ 1. 0 0 11 
06057 +200000000000 OCT 2000000000 00 HORIZONTA L 011 
06060 +100000000000 OCT 100000000000 VERT I CAL 01 1 ~ 
0606 1 +000000000000 DEC o.o MINtMUMXONGRAPH 012 
06062 +0000 0 000 0000 DEC o. o XSCALI NGFACTOR 0 12~ 
06063 +000000000000 DEC o. o MINIMUMYONG RAPH 012! 
06064 +000 000000000 DEC o. o YSCALI N<;;FACTOR 0 12 
06 065 0 0 0 000 0 000 00 PZE TRAN S I ENTS TORAGE 0 12 
06066 0 0 0000 0 oooou PZE 0 121 
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SHARE 

TAPE 
l NP 
LlB 
COL 

NUMB ER 

NUMBER 

NUMBER 

. ,-

06067 0 00000 0 00000 
06070 0 00000 0 00000 
06071 0 50000 0 06060 
06072 0 02000 0 06007 
06073 0 50000 0 06057 
06074 0 02000 0 06050 

13032 BtHETA 
17767 APIARY 
01271 
00001 0 TEMP 

ASSEMB LER STATIST ICS 

TOTAL l FAIL 2 FAIL 
1734 0 0 

0 0 0 
1734 0 0 

OF ON-LI NE INPUT RECORDS 

OF OFF- LINE PRINi RECOR DS 

OF SYMBOLS , DEF 305 , DEFOP 

~ZE 
PZE 
CLA PPCRV+82 
TRA PPCRV+41 
CLA PPCRV+81 
TRA PPCRV+74 
BES 2525 
BES 2525 
END LOAD 

3 FAI L 
0 
0 
0 

0 

1819 

O,UNDEF 

4 FAIL 
0 
0 
0 

1 

MINI MUM Y IS 0o0 

MINIMUM X IS 0e0 

• 

-~ ---- -------- ... ·--·--------------- -- - - ----- - -------- ... ---~--·- -~---------- ------ ---~----

01 
01 
01 
Ol 
Ol 
01 
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Al 

Load input porometers 
for 1s t run. Each 
set of porometen must 

Unpack 
keyw<><d 

be followed by tronsfe, cord 
01 explained in write up. 

B5 

Rewind drive 2 
to be sure it is 
:r.eroed properly 

BS. I 

Rewind 

drive 1 to 
be s ure it is 
ieroed properly 

B4 . I 

Set pick up routine 
to pick up theta derivotes 
for interpolation. 
(TRA • TIXN - 1) 

B9 

C l 

Is acce lerot ion used? 
NACCE > O? 

S.t NOP in pick up 
to s kip picking up 
theta der. for interpolation 
(NOP • TIXN-1) 

C4 

A2 .1 

Initialize plot 
II needed. (Details 
on seporote chort.) 

A2.2 

Enter resononce 
hunt if needed. 
(Details on separate 
chart.) 

YES 

B4 

Set RTB 
in HNTFO + 2 
to hunt 
drivotivet on 

drive 2 

BB 

C2 

Set NOP 
to GSET 
to set 

GAP 

S.t NOP 
In HNTFO + 2 
to ovoid 
hunting on 
drive 2 

cs 

A3 

Set tape rere ad counters 
Set NURKY 3 • No. of equat ions 
needed. 

B3 

Set NOP's in K-ROUT: 
to compute derivatives 
(cell changed Box K9.) 
To solve Z,P 2 equations. 
(C.11 changed Bx K17.) 

C3 

2 Pi 
- - ---- • AOVGP 
No. gaps per rev. 

___ a ___ • EPGAP 
No. !jlOps per rev . 

B7 

Set TRA's in K-ROUT: 
to s kip derivative s 
cell cha nged Box k9 
to sk ip Z, P 

2 
equotions 

(cell changed BXK 17) 

Set TRA to 
lea ve out GAP 
crossing 

Set TRA to 
leave out 
equi librium orbit 

UNCLASSIFIED 

ORNL-LR- OWG 43710 

Bl 

Is Z motion used? 
NZM > 0? 

YES 

B2 

S.t NOP's to use 
tape 2. Cells labeled 
tape 2 and reader 

B6 

Set TRA' s to skip 
us ing lope 2. (Cells 
changed: tape 2, reader) 

NO 

• 



READ B ....,1----1 

HNTFD 

0 1 

Box 01 t---e-,f Is acceleration continuou1? 
Is NACON > 0? 

YES 

JI 

S.orch Tope 1 (B lope) 
to find BKEY. Check 
RIN, RMOT, DEL TAR. Stop 
means input in wrong. 

NO 

' 03 

Set TRA to leave 
out equilibrium orbit 
equations 

JI. I 

Search tape 2 for 
theta derivatives 

i------... check BKEY • -KBEY 
Try reading tapes 

02 

Set NOP to 
solve equi. 
orbit 
equations 

-

Or machine Error. Code tells five t imes before stopping 

J 4 .7 

RIN • FRIA 

J4.6 

I 
LOCR - -RAP • COMMON 

2 
RIN + 6R (COMMON) • FRIA 

>-t:s 

( 

V 

J4.4 

R - RIN 
J4.5 ---

RAP - 2 LOC R ~ 0? )-
~R 

• LOCR 
(Fixed) 
0 • BEERT 

J2 

Zero 
QRKY3 
bank in 
R.K. 

~ 

Is time nN ded? 
(TIMIN > 0?) 

YES 

F8-F9 

Set K routin. to 
UP time 
S.t 9op crossing 
to use time 

NO 

UNCLASSIFIED 

ORNL-LR- DWG 4 3711 

FIO 

Set K routine to 
leave out t ime equ. 
S.t GAP crossing 

to not 1,1u time 

F4 

(PRNTO > 0?) 

Down Online 
Sense switch 3: 

Up Ofll ine K 
Is print out wonted? 

'-----' ~-----

-

J4.3 

RAP • 
MAXSTO 

2KNSTAR 

RSPAN • 
(RAP) (6R) 

YES 

F5 

Print out wi II begin ot 
R.K.S. duignoted by PRNTO 
relative to Theta • 0 stOfting point. 
Print out wi ll c ontinue ot 
each .. print" R.K.S. 

J3 

Float 
KFx 
• KFL 

i--

J3.I 

2. 
H • -

KN 
RKSPR ~ 
NK (Fixed) 

J4 . I 

~ ES_! )-r---\._ Is Z motion used 

,.___ 

NO 

J4.2 

Double the 
sin of 
Apoiry 

NO 

F6 

Set TRA 
to leave 
out print 
TRA • PSET 

J 3.2 

PRES• P 
RESR • R 

E - ~ 

Beto • P/ E 

J4 

K NSTAR 
.. Temp 

2 K NSTAR 
• BEER 



J 4 .8 

Tope Locoticn 
• I.R. I 

Copy B's 

normal 
sequence ~ - ~ 1 

J4.22 

NOP to TRA 

100 if der. 
not wanted 

J4.29 

J4.9 

RTB I 
RTB [Nop] 2 

J 4 . 13 

BEER . 1.R. 2 

J4.23 

0 • BEERT 

Passed 

J4.30 

Redundancy tape 
test RTT (Tope 2) 

Foiled 

J 4 .14 

Set address 
of cell 
to read in S's 
MAP - BEERT 
• CPY 

J4.24 

J4.15 

- S ➔ counter 
to retry tape 
reading 5 times 

NO 

Are rap reco,ds 

read? 

J4.25 

J 4.26 

Set address 

of cell to 
RAP. 1.R. I BEER - I.R. 2---~· I read derivatives 

MAD - BEERT 
• CPYCAT 

J4.31 

BEERT + BEER 
• SEERT 

J4.32 

Are RAP records 
read? r-- - - -1 

J4.27 

- S ... counter 

TRY2C to 
read 2, 5 times 

.. 

UNCLASSIFIED 
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? 
J4.28 End of fil e 

RTB 2 



• 

) 

_, 

J4.33 

10D 
MARIA • FRIA + 
RSPAN 

J 4 . 34 

Sot REVCO 
S.t Runge -Kutta vorioblos 

BJ434 Set for onl lne o, ofll ine 
prin t out. 

S.t pickup B routine 

J 4 , 49 

T im• • 
THETA + GAMMA YES 

OMEGA 
.. Time 
• YRKYJ-6 

J4.4IO 

INRKS - 1 
◄ Decrement 

of TXll, TXl2 
in pick up 
B rout ine 

J4. 4B 

Time needed? 

NO 

J4, 411 

Set inlt iol 
GAP tut 
Set lnlt iol 
PLOT test 

J5 

K NSTAR 

I.R. 1 

J4.36 

NURKY3 • 
1.R.1 

J4.47 

(H) INRKS-1) 
• THETA 
• YRKYJ-3 

J4.4t2 

Enter 
heading 
output 

--, 
/' ' / Enter \ 

Runge-

\ Kutto / 

K ' t--( 
Enter 
K- Routine 
from R.K. 
4 times/step 

NO,---~ 

J4.37 

J 4 .38 

J4.3 3 

RMAX • 
MARIA 

J 4 .39 

0 • TIME, YRKYJ.6 

UNCLASSIFIED 
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Initialize 
YRKY3 
ond 

Time needed? J4.4t 
QRKY3 bonks 

J4. 46 

KN' - (INRKS-1) 
• I .R.1 

J5. t 

Increase all R.K. step 
counters 

YES .._ __ _, 
J4 . 4 0 

Is Z mot ion 
needed? 

YES 

J4.44 

0 • RKSTI, 
RKST2, RKST4 

J4 .42 

0. Z, P ,, YRKYJ-4 
YRKYJ-5 

Is acceleration 
co,itinuous? 

0 • RE, PRE, YRKY3•7, 
YRKY3-8 

PSET • NOP? )-..JL-L- GSET • NOP? r--~-
NO 

Oi. 2 

Copy on tape 4 
nons ense word, RE, P RE, 
R, PR, Z, PZ, RKSTl. 

NO 

0 1 

1 s dump for extra 
plots needed? 
Ploff > O? 

---1 
I 
I 
I 
I 
I 



01.3 

Is end of true 
Jectot '? 

D2 

0 • RKST2 
0 • THETA 
0 • YRKY3-3 
GAP reset 

..,, 

0 • RKST 1 i-----..l 

02.1 

YES 
Is time needed? 

NO I 

02.2 

02.45 

Are I.C. on 
on ellipse? 

YES 

02. 4 6 

Solve for 
I. C. on ellipse 

C'&.l't - 2 ,, .. Time, 

YRKY3-6 

I 

02.9 

02.3 

02.44 

Pick up 
new I.C. 

END OF ORBIT? 

I 

02.8 

WEF 4 
Set up 
end of run 
condition 
with all 7' s 
in lost 
record. 

NO 

YES 

YES 

.. • 

UNCLASSIFIED 
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02.4 3~----~ 

Sot up end 
of orbi t 
condition on 
tape 4 (one 
record number 
of this orbit) 

YES 

02.42 

Saving info. 
for oxtro plots? 

NO 

02.4 

End of "NORNS" 
orbits? 

r ES 
02.5 

' 

Plot being mode? 

ti" 6 

Change film 

L~ 
02.7 

Saving info. for 
extra plots"? 

I 
NO 



.. 

PU 

S.S. 6 down? 

YES 

PL2 

Sc:ole • 5 x Jx 

..r,;e 
--•COEF 
AD-BC 

REI 

k • Hv:• • + Mv • ,. • 

f(Po) • Nv,(P) + Mv ,(P) - k 

f (Po + 6) • Nv,(P) + Mv , (P) - k 

NO 

PL3 

PL4 

Set coordinates , 
grid and legend 

YES 

Plots wonte d? 
(PLT • 07) 

NO 

RE2 

P 1 • Po - f(Po) 
6 

f(Po + 6 - f{Po) 

RE5 

RE9 

Rewind tapes 1 and 2 
execute transfer to 4 
which reads in main orbit 
code . 

NO 

PL5 

Plot coordinate 
oxes, grid and legend 
using shore subroutine 

GE-CRT 1 

RE3 

11 i f(P 1)1 > if(Po)I ? 

NO 

NO 

RE4 

I, l f{P 1)1 < EPIR, 
where EPIR « 1? 

REB 

Compute R,P, and 
Z, P • initial conditions 
using comic sub
routine . 

YES 

YES 

UNCLASSIFIED 
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PL6 

lnit iliie tape 4 if 
PLOFF . 1 

REG 

Go through 1482 
again to save the 
x

11 
for I.C. and plotting 

RE7 

Solve for the A's, B's, C's 
D's and E', for the R, Pr 
Z, P ln ltlol conditions 
and the R, P, plots . 
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Internal.: External: 

1-. R. H. Baaael 43. J. s. Allen, u. of lllinois 
2. R. s. Bender 44. H. L. Anderson, U. ot Chicaao 
3. J. L. Fowler 45. T. I. Arnette, Mich1i&n St ate U. 
4. F. T. Howard 46. H. G. Blosser, Michigan State U. 
5. R. s. Liv1Da1ton 47. K. Boyer, IASL 
6. J. A. Martin 48. F. T. Cole, KIBA 

7-U. H. c. Owen.a 49. B. L. Cohen, u. ot Pit tsburgh 
12. A. Simon 50. J . R. Cook, UCIA 

13-22. T. A. Welton 51. E. n. Courant, . -BNL 
23-42. Laboratory Records 52. ~- A. Ga.t>ren, LRL, B->...rkeley 

53. w. Gentner, CERN, Geneva 
54. M. M. Gordon., Michigan Sts.te u. 
55. K. G. Green, BNL 
56 . H. A. Howe, U .s. Naval Radiol ogical Defense Lab. 
57. D. L. Judd, LRL, Berkeley 
58. F. A. Heyn, Techni cal U., Delfi, The Netherlands 
59. E. L. Kelly, LRL, Berkel ey 
60. N. M. Ki ng, AERE , Har well 
61. L. M. Lederman, Columbia U. 

" 
62. D. A. Lind, U. of Colorado 

~ 
63. F. E. Mills, MURA 
64. G. Par zen, MURA 
65'. J. M. Peter son, LRL, Livermore 
66. ·· T. G. Fickavan.ce, AERE, Harwell 
67. J. Rainwater , Columbia U. 
68. J. R. Ri cll.e.rd.~on, UCIA 
69. A. Rober t s , U. of Roc~ester 
70. A. Schoch , CERN, Geneva 
71. L. P. Smith, LRL, Berkeley 
72. M. Snowden, AERE, Harwell 
73. H. s . Snyder, BNL, 
74. R. B. Sutto~, Carnegie Tech 
75. K. R. Symon, MURA 
76 . c. J . Taylor, LRL, Livermore 
77. L. c. Teng, ANL 
78. L. H. Thome.s, Watson Scientific Laboratory 
79. R. L. Thornton, LRL, Berkeley 
80. J . H. Tin.lot, u. of Rochester 

~ 
81. N .• F. Verster, Phii11ps Research Laboratories, 

~ 
Eind.b.oven,. The Netherlands 

82. w. Walkinshaw, AERE , Harwell 
' 83. R. Wilson, Harvard u. I .. 

84-98. TISE, AEC 




