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GENDlAL DQUATIONS'OF MOTION 1 (OE.1) 

(Program 20 H 

~ra14 Thorne 

This routine owes ita Itxistence to a memo from F. T. Cole to ­
M. R. Storm. dated 10J"uae 195'1. It mte.vat•• the foUowtDc equations by 
the Runge-Kutta RoutiDeMU RKYS. usine floating po1D.tarlthD$Uc: 

dx (a + x) fT x 

dQ 

dllx :: 1J,z _11 2 .. 112 ' + ~Bl~.­
dQ	 x Y , ... Q 

d1ry
d9 -

1 

Output Format 

Initial condition printing:. 

1. Skipped Runs. Always start on a new page with no more than seven 
agendum sets to a page. 
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201 a 'J' 
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f'. A run may be skipped by raising SS2 any time after its agendum has 
been,read. 
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2.. Normal RUllS. Always start ona n w page. SUccessive pages are 
column headed. The.I\~-Kuttastep Dum ·.r (modulo 32" 76a) ·is pr1n.ted 
under "STEP. t1 .. 

2.01 ID
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NRK N 

2,01 N'pI NE NWOpNW~1.01 x (1Tx)m.a.x Y ('TT y)max Bmax m o 

1.01 P a r.. 
* 
STEP X Pl'K.' ~ 

,y PlY NTHETA/2.PI 

00000 x
0 (1tx )o Yo (Ne/a"').. 0 

*At this point, a T... SX 706~1.00' 4 IS. exe Uted. to allow for initial printing 
by the user. Return wlll normally be to 1, " causiq,a space before the heading 
.1& printed. This is o~; card no. 10ft GEM! cleek loads a TRA a, 4 into 
706810' This exit ia.!!!!. made if the run is s pped. 

r--. Result Printing: 

H

. I 

1. NWO~ O. with.the aid of the following 
d.iagram: t1.,. 

where: Np Isthe number of R-K steps between Prints, 

NWg is the number of R-X. ste .s calculated W#h Printing, 

and NWOp is the number of R-K st ps calculated WithOut Printing., 

. The vertical bars in the above diagraml indicate 'prints. Note that NWp
is a closed. region, i. e., both end points are printed even if NWp is not a 
multiple Of Np . . , . , 

Spaces on the tabulated results indicat the computation has passed
 
through a NWOp range. .
 

a. Printing occurs every ~p R-K steps.NWOp = O. 
, I 
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If,printing is desired in the field calculation s\tbroutine. a TJX 706410, Z 
is executed just after a aeto.fan!n,e~s are priated. ~guaranteepage headings, 
this printing subrO\1tiDesbo1d.cl·be closed with respecttetndex register Z and 
shOuld return to 7Z01immedjatelyafter the copy 1.., (or immediately after 
retllnl from print rou\fne).GBMluti~sPAll. PFDZ, and PANI. which may 
beuseclfor this printing (aeeCore Table at endot report). 

This·printing is optional; card no. 1 ot the GEM1 deck loads a TRA into 
location 70'410, . 

Field Calculation 

Four times per Runge-Kutta step. a TSX 70631 • 4 is executed to obtain 
new values of Be' .Br. andBz.This calculation mUS¥be written in the form of 
a closed subroutine with return to 1. 4. 

These new fitUc!components are to be stored in 74~510 through 740710
respectively. To facilitate this calculation, current values of (N8 I Z 11 ), x. 
71x' y. and Tfy are $tored in 754610 through 755010. respectively. 

Sense Switch Settffils 

1. For checldngp\lrpGses, an HPR 5Z5Z5ahas been placed at the re-entry 
point of MURKY3 toGBK1. If SSl is up. this idtruction is executed. 

Z. GEMl interrqptes. SSl inunediately after a. set of data has been read. 
and at the start of GEMl WRK'Y3. IfSSZ is up. tbe run will·be skipped. If SSZ 
is raised during the processtng of arun,a form skip is initiated. and the card 
reader is selected. 

3. If an invariants routine is used. a TRA(or equivalent) must be stored 
in 721310 with return to 721410- Alter eacb~.. K 8t.p~SS3is interrogated; if 
SS3 is up, ane~dt is made to the invariants routine. 

4. SS6 governs the Search Feature. At the end of a successful run, SS6 
is interrogated. If up~an RPR7 1s executed. Pres·sing "START" will initiate 
procesSing of the next rUB. 
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Se~e Li~ts 

All sense light8 are utilizttd. However~ up(m entrance to outside 
routines~ they are all off. ThiS- status must be preserved upOn re-entry 
to GEMI. . 

Err~ JnQications 

Programmed Halts: 

HPRI No I. D. 

HPRZ Bo = 0 

P1"Uited Notes: 

FAILURE 1 'xl)- Xmax 
FAILURE Z J11)Col). (Tfx)max 

FAILURE 3 t. YI ~ Ymax 

FAILURE 4 

FAILURE 5 

'TryJ , (1ry)max
X," a 

SQBT-FAIL p Z _ 11 z 
x 

_1T Z 
y 

, 0 

COl\E TABLE 

MUGEMI 7064
1'0 - 740711 344 

MURKY3 7408 - 7521 114 

Tablt\ts 7522 - 7554 33 

CLSQRT2 7555 - 7578 Z4 

MURDll 7619 ... 7661 83 

MURFn2 766Z - 78Z5 164 

MUPRll 78Z6 - 790'1 8Z 

MU PFD2 7908 - 8100 193 

MU PANI 8101 - 8155 55 

1082 



ParaJDC!liter Address Value Remarks 

m 738.'7 

N):: 

Np 

NWp 

~~p 

738~ 

7384 

738' 

7386 

1) The total number otR-K steps desired. 

. il) TAe number of It-K Steps between prints 

. d X R 1l'VR y~ 1(.." N8Il. 7T. (Note 1) 
:l)Tn.. r Of"'B-1( steps over wtllch 
printina is desired. (Note 1) 
rhe num.ber Of R-K steps over which printing 
(s not desired. (Note 1) 

exp 

~:u: 

rN 

7378 

7339 

~32) The number of 1\-K steps per period. 

br The nu.m.ber 01 periods per revolution. 

~m-.x 

~11" x)max 

738" ' 

7389 

+ 

+ 

Maximum Ab801~te Value of x. (Ix I~ Xmax>
,~ .. 

~.;.-

,­ um Absolute Value of17'x. Q'lYxlLlTxmax) 

~ax 
! 

7390 + )AAximum Absolute Value of y. (/Y! ~Ymax) 

~fTy)max 7391 + Naximum Absolute Value Of1'fy . ('T(y\~l1 y~) 

1&0 739~ lnit1a1 Value of x. 

~ Trx)o­ 7394 Initial Value of 1fx. 

f o 739.5 Initial Value of y,. 

(11;0 7390 InitialValue of 11'y. 

(Ne/z'1f)o 739:7 Initial 'Value of (N8/Z.1(). 

8
0 

739~ 

P 7380 

a 738J. 

/'­ 738..,a i 

'!sEARCH PEATUftE [ SSe UP r I 
~, N_,.'NOTES: '~jJl' 

r-. Printing is as follows: Mi,o; r: ~ "" 
N-".D: tV"":J Np R-IC .rtc p.s.

Z.	 If this is one run of a serfesi only those values DIFFUING from those of the
 
preceding run need bi specified. " . " • ,
 

3.	 Upon el)tJ,-ance to GEM1 R all values are set to 0 except those which have values 
mper_atheses in the remarkaeolumn. 

4.	 m andLmust be entftred on at least the bdtial run. . 
5. Agenda o~ i aerieS shOUld De- 1J'1~~~~,~ st.pled together in order of runnfug. 


