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DRAFT 

The error convention in Genie Spirel has been changed in 

order to have the error message include the name and order of the 

user's program that last transferred to Genie Spirel and also the 

name of that GS program first called by the user, regardless of 

any supporting GS subroutine in which the error may have actually 

been found. 

In order to accomplish this objective, a new location, 

~ELOC, has been added to the ST-VT. This location is 11 set 11 

each time a user's program calls a supporting subroutine. The 

contents of this location are the name of the called program 

in the left five hexads and the contents of PF upon entry in 

the right five triads. A setting for ~ELOC must be provided 

for in ~b_ GS programs,_ without f- in its name. 

In most cases, the above requirements can be met by having 

the user's program come into a GS program at the first instruction, 

which then sets ~ELOC, and having other GS programs come into the 

second instruction, avoiding this setting. 

FXEXP 

ELOC 

(other 

Example: 

ORG 

REF 

FXEXP 

f--ELOC 

from USER~ 

from GS? 

REF Is ~ ... ) 
PF 21600 

TRA 

STO 

NAME,CC+l 

CC+l 

*ELOC 

_,.,. , .. ~···' 

(rest 

NAME 

of program 

(0000 are four zeroes) 

.... ) 
BCD FXEXPOOOO 

END 

An important exception is the case where, in the past, 

one GS program has come into another GS program at the second 

instruction, e.g., COS into SIN. Under the present convention, 

,, .. ~ ........... . 

,,,,_.. .. '\ 

i/slj 

.Y,t- br-Jli'~.'/ 
·)PROG-
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.,,...\ COS will come into SIN at the third instruction, while all other 

USER~ 

GSfCOS -=;t 

cos? 

GS programs will come into SIN at the second instruction. 

cos 
ELOC 

Example! 

(other REF'S •..• ) 

PF 

( .... ) 

( .... ) 
NAME 

(Note: 

SIN 

ELOC 

(. ... ) 

( .... ) 
NAME 

w. l.J = spaces) 

PF 

ORG 

REF 

21600 

TRA 

STO 

STX 

TRA 

BCD 

END 

ORG 

REF 

TRA 

TRA 

TRA 

21600 

STO 

BCD 

END 

COS,SIN 

+.ELOC 

NAME,CC+l 

CC+l 

*ELOC 

2 

*SIN,CC+)( 

cos w u 0000 

~ELOC 

CC+2 

CC+3 

CC+3 

NAME 

*ELOC 

SIN U LI 0000 

Another exception to the general format as indicated in 

the FXEXP example is the case where a GS program uses U. In 

this case U must be stored before PF is brought to U in the setting 

of ~ELOC. 



.. -----.._ 
\ 

.---.,. 

___ ,.,,,.. 
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In line with the above convention, the transfer to~ERPR 

has been changed, the principal modification being that the 

program name no longer is mentioned in the error message or 

below the transfer to~ERPR. 

If a GS composed error message (numbered from 01 to 05) 

is desired, the code is only one line, e.g., 

( .... ) 
MESS 

03 TRA *ERPR 

If some other message is desired, the code is as follows, e.g., 

00 TRA 

NOP 

BCD 

*ERPR 

MESS 

ARGUMENT 

TOO LARGE/ 



Real scalar

CJ 

0 



SQR

0 

I 

C) 



I I 
I 

0?./06/6P \3,58 

SQR ORG 

ERPR 
ENTRY 

ER~ 
BYE 

T7 
T7 

P5 

T6 
7 
'-

T7 

P5 
T6 
T7 
P5 

z 

-T6 

T7 

PS 

T6 

r 1 
l 

f~EF 
REF 
f~EF 

TRA 
f F ( Z ER ) T R.t 
IF ( r~l'J 7 l T:~-"' 
CLA+2 
RWT 
TLF 
LT6+2 
ILF 
bEU 
lF(i'10\/)SKP 
;;CC, ERM 
LUf"< 
DML 
CRL 
UMR 
DML 
IDV+2n 
CRR 
ADD+20 
UML 
CPL 
FMP 
FD\7 
FSB 
OM~ 
FA.O " 
IF(PN7)T~f\ 
SB5 
LT6 
TU..J 
TR;\ 

TRA 
TRA 

END 

l¥, .... ERFR 
11, .. ENTRy 
*S]R 

G~~!E SQRIT7l ~ U,T7 

, .. i;:: \ITfn 
BYE- . 
(-7i~ 
T!_pB6+1 
1:.·,< IT 
a10 
Z.ed6+1 
'+100, u.e1;; 
a.7,CC+t 
-' I, t3~S+ I 
a.2-2; LI ... T6 
a 1 !l u ... P:5 
a.'15• U•T6 
a--115~R, .. Bf;5 
a +3.P u·:~ 
a::i 
a 1 o, u-~'35 
as 
d 1. 0 
a:35, U•:'~ 
ci").1 I ,,.p,5 
Rrd ... Tr-, 
Tr) 
Tr, 
d!,B:s-1 
T~,U·T6 
a. \IE\,J·r LP 
a7-.,l:3[-1 
b·S, 1::36-1 
a. 1~36 
a°F,U .... T7 

~C:RPR 
PC",IJ ... T7 

,..., 
c 
3 
1; 

5 
f., 

7 
1 0 
1 l 
12 
13 
1 i1. 

1 i:::: 
I 6 
1 
20 
21 
22 
23 
2'~ 
2~ 
26 
27 
30 
31 
3? 
33 
34 
]5 
3A 
37 
1+ (') 
i+ I 
1+2 
4-3 
,4,Ll 

i+5 
46 
1t 7 
so 
51 

5? 



PROGRAM SQR 0:?_/06/ 6'6 I 3, i:;9 

ERPR 77775 75 44r., ! c:: 76 1 J,~oo oooon 
ENTRY 77776 7S '+ '+t'.'.?;' ~ "6 1 hJO 00000 

77777 6? 6Qf-, I ? ~.2 5 1.1.00 nooon 
l 0 1 0 I rc0 no 4'+0 I 7777 '+ ENTRY 

07 0 1 (' 10 (:)Q 4:"l() I 00036 YE 
07 oss!'n 00 400J 0()034 ERR 
01 21 7('\2 '-'6 0'11:)0 77773 

:5 If r, 2 l f)+ 1 no 0'10 I noo26 EXIT 
0 1 lr2nr7 no 41;)0 noo I ('l 
06 50.L:f? ,;:,6 Q:1:)0 00000 
00 42N',i:;; h5 4000 04-000 
07 2100(': ?O 4()00 00000 
(J1 o2?r)c 1noo 00001 

l r•-, 0 ! lt I rE-r /"\6 4·100 7777r::, .;:; 

1 4 if· i::::; b. 5 (', ' n h5 Lj,l')QO nooo I 
1 ~5 0 (:,, J..i. i+ (' l. n ('6 4:')J.i,0 00000 
16 07 45056 c::;5 4000 0QOJ7 
17 t~5 44C0h 1"12 4000 00011 
20 01 44() i .(\ no ~ooo 0000? 
2 1 0 1 13"cn L1.5 4000 coo I () 
22 00 450::;r-: no 41,JO OQOOE-
23 0 1 I orPn no 000 l ooo I 6 ""0000A 
2lf OJ 4'+01 ("\ n2 4")40 00000 
?;;, 
~-~ ·~ 16 50100 75 '4-000 00005 
26 01 10.~ or !"16 CJ ')::)0 0000? 
27 07 I 0'"'0(" 00 0'100 OQOOIS 
3(.) 0 l t okoo r"Q 0100 OQOOf. 
3 I 0 1. 41.j.("(l(' ~5 '+"00 00001 
':;!''"• ._.c 0 l. I 011 00 f16 0000 0000~ 
':;! ·:; -· ~,_,; 

lt r=; os,&o no 4'.)Q 1 77772 NE\.JTlY 
EXIT 34 0 I 4oror::: l,6 4')Q0 oocoo 

~c;;: 
.... ~- o..,J or-, 501<€:n i!.6 0 I oo "0000 
36 0 1 42no? no 41300 nooon 
37 0 l 0 1 ono r,7 4-::,()0 00000 

ERf:? 40 01 01roo 00 4 1+0 1 77734 ERPR 
BYE 4 l 00 0 l ron n7 4;))0 00000 

iliO!s:liE1'<.:E)I{*** 

.... onorA 42 0 I 00 1 iJO ro 0100 nooon 

316 E:RPR 0 7777f;: 20000000000000 0 
317 Et,JTRY 0 77776 3oonooooooonoo 0 
320 BYE 0 4 I r:; I 0000000000000 0 
321 i:.Ri~ 0 1, .., 500:1oor.0000onon 0 
322 txIT 0 ?4 4.'+0D0000000QODO 0 
323 •OOOOA 0 J.i.f ~3oooooooooocoo 0 
324 i'JEWTLP 0 ~)7 ~7noooco0000000 0 



EXP

0 

IO 

CJ 



:3/01/67 11 • 58 PAGE 
I 

EXP ORG ·2 

1:J '3 
ERPH REF *•ERFR 4 
ENTRY REF' .-. ... ENTRY 5 

RE~ *EXP 6 
7 

.REM GENIE EXP(!7l .. UiT7 10 - - ·-
1 I 

TRA MEN TRY 12 
TS 20002 oZ,B6+i 13 
T6 .20002 aZ.,B6+J 14 
BS RWT EXIT . 15 
I RWT LI\Sr,u ... ss 16 
T7 IFINZEITRA F Ii\lE 17 

CLA dl, O,LJ..,!7 20 
TRA EXIT 21 

FINE: IT71 IF(PN7)SKP d l 70, O, R•Z 22 
'TRA a.START. 23 

T7 !F ( NS!'-! )TRA al,AST,R•T7 24 
02 1~RA 111:E~PR 25 

L.T7 dl70· 0 26 
STAr<T T7 FDV C9, u..:r7 27 

-T7 IF ( NN7 )'TR/I. CC+l>U,.R 30 - RWt ' LAST,R•T7 z 31 
T7 FAD+6n EXP06,B5-1 32 

DML a 1, u;r5 33 
lF(ZER)TR.A aCC+l 34 

I 
R BElJ .C9, U•T7 35 

I ·r7 iF!NN7.)SKP do~s 36 '.../ 

STO T7,.B5-1 37 
T7 FSB ao, 25., u•T7 i+O 

VDF cg,u.:..r6 '+ I 
FAD t1 '+2 
VDF C7 '+3 
FAD T6 '+4 
F'SB c1,, u ... r6 '+5 

T7 F'MP cs '+6 
FAD Tr, '+ 7 
VDF C~+B5 50 
FAD Cl+B5,U•T6 51 

TS IDV+2A a10,u ... 95 52 
2 CRR d6 53 

ADD+2t, d I, 0 51+ 
(.)ML a.B5 55 
FM~ Tr-,,U•T7 56 

LAST ACC: I l) 57 
T7 VD!=' d 1, o, U•T7 60 

EXIT .$95 z, 66-1 - 6! 
PF ,SUR,LT6 86,66-1 62 
T7 l.. T5 86,R•CC 63 

64 
EXPn6 OCT 06000 0000 0000 00000 65 
C9 OCT 77261 3441 3767 64364 66 
C8 oct 61127 3256 0'+30 57346 67 

/ 

C7 OCT 01326 1304 0426 15661 70 
C6 OCT 01036 2276 6664 62216 71 
C5 OCT 01001 0314 6314 63146 72 
C4 bCT O l 145 7173 5342 70212 73 



3/01'/67 11 • 58 
C3 OCT 
t2 oct 
Cl Oct 

END 

I 
I~ 

I 
I 

PAGE 2 
011io 0354 7620 76734 74 
01001 5350 4771 45327 75 
01001 1406 i740 :506i§ 76 

77 
100 
IO t 



PRQC'.lR.A.M EXP 3/Ql/67 12, 1 5 

ERPR 77775 75 IJ.4615 76 1400 00000 
ENTRY 77776 75 4455~ 36 1400 00000 

77777 44 t,,757? 52 5400 00000 
1 01 01000 00 4401 77774 'ENTRY 
2 05 ?000? 26 i+ooo 00000 

1:J 3 06 2000? 26 4000 00006 
4 45 ~t641 00 0001 000'1'3 EXIT 
5 20 ~1641 45 0001 00040 LAST' 
6 07 01osn 00 400! 00002 FINE 
7 01 ?1700 07 0001 00055 •OOOOA 

10 01 01oon 00 4001 00037 EXIT 
FINE 1 I 27 06150 IO 0001 00054 •00008 

12 01 01000 00 4001 00003 START 
13 07 0nson 17 4001 00032 LA Si 
14 02 oioon 00 '!-401 77766 .ERPR 
15 01 5047("1 00 0001 00050 "'00008 

START 16 07 !0700 07 0001 00035 C9 
1 7 17 OB!!:,50 02 4001 00001 
20 00 Pi6'+1 17 0001 00025 LAST 
21 07 10460 65 0001 0003! EXP66 
22 01 J.i,'+010 05 4000 OOOOT 
23 01 O 1 O I ('l 00 4001 OOOO"j" 
24 02 21000 07 0001 00027 :C9 
25 07 0~550 00 0001 00041 •ooooc 
26 01 ?0001 65 '+000 00007 
27 07 !0500 07 0001 OOOlf.O •00000 
36 01 !0700 06 0001 oooaii. CB 
31 01 10400 00 0000 00007 
32 01 !67on 00 0001 00023 C7 
33 01 10400 00 0000 00006 

~. 34 01 10500 06 0001 0002? C6 
~- 36 07 !0600 00 0001 00022 :c5 

36 01 1 011·00 00 0000 00006 
37 Ol 16700 00 0041 00022 C3 
'+O 01 H'J4QO 06 00'+1 00023 Cl 
.It I 05 !S32!'." '+5 4000 0001·0 
42 00 4505t::: 00 4000 00006 

1=-: '+3 Ol 1002n 00 ooot 00021 •OOOOA 
44 01 4'+010 00 40'+0 00000 
45 01 ,o~on 07 0000 00006 

.LAST 46 Ol "'· ! oon 00 4000 00000 
47 07 f6700 07 0001 0001-5 •0000A 

EXIT 50 01 40ooi:::: 66 '+000 00000 
-· 51 47 ~~JI) 66 0100 00000 I s2 07 5045("1 50 0100 00000 

EXP06 53 06 00000 00 0000 00000 
:C9 54 77 26t34 41 3767 64364 
C8 55 01 1273P 56 0430 57346 
C7 56 01 ?261 '.? 04 Qlf.26 15661 
.t6 57 01 0362? 76 6664 62216 
:cs 60 01 001 O:? 14 6314 631'1'6 
:c~ 61 01 14571 73 5342 70212 
'C3 62 01 l I 003 5'!' 7620 76734 
t::2 63 01 rot s::i so 4771 '!'5327 
t1 64 01 r,o I pi 06 7740 50616 

!IOIOIO'OII IIE!IOIO!E 

•o6ooA 65 Ol ri1.., 1 or, 00 0000 00000 
""00008 66 01 ?5?00 00 0000 00000 
•ooooc 67 77 rOOOO 00 0000 00000 
•oooo~ 70 77 ,anon 00 0000 00000 

-· 



316 ERPR 0 77775 1 20000000000000 0 
,317 E:NTRY 0 77776 l 30000000000000 0 
326 EXlT 0 50 1 600000000000000 0 

-- :321 LAST 0 ti:6 l ·560000000000000 0 
i3~2 FINE 0 lt l :210000000000000 0 
:3P3 •OOOOA 0 ,.;5 l 1100000000000000 0 

~ ,32~ •OOOOB 0 66 1 1110000000000000 0 
(~ :325 START 0 !6 1 '260000000000000 0 

--- 3?6 C9 0 i::;~ 1 66000000()000QOO 0 
-- 3?7 EXP06 0 5! 1 6~0000000000000 0 ... 

3'.30 ..aoooc 0 67 l 1r20000000000000 0 
,331 •OOOOD. 0 70 1 1130000000000000 0 
3:~2 CB 0 55 1 "700000000000000 0 
3:33 C7 0 5A 1 720000000000000 0 
3-:.~ C6 0 6? l '7~0000000000000 0 
3-::-;5 cs 0 60 l 760000000000000 0 
3:;6 C3 0 62 l 1620000000000000 0 
3?7 CI 0 f-4'i l to6000000000QOOO 0 
3t\-Q .C4 0 61 -3 1000000000000000 0 
3~1 ,C2 0 63 3 t64ooooooooooooo 0 



LOG

0 

-I 

0 

0 



:3/0 l/67 t 1, 59 PAGE 
I 

LOG ORG 2 
'' 

,J 
3 

ER Pf~ REF' ~h·ERPR 4 
ENTr<Y REP *""ENTRY 5 

REF' *LOG~ 6 
7 

REM GENIE LOGrT7) .... 'UiT7 IO 
1 t 

TRA :11tENTRY 12 
T7 IF ( NEG )TRA ERR 13 
85 21602 .Z.,86+1 14 
z 20102 TL,86+1 15 

TLF d!O - 16 
SUR,LT6+2 T 6, B6+ 1 17 
XLF 4000 20 

T7 IF!Nzt:)SKP .d l, 0 21 
z TRA/ EXI'T1U•T7 22 
T7 CRL clt5.1R•B5 23 
es DMK , a.+3., O•R 24 

OML a3,u:;s5 25 
T7 BEU az,cc+1 26 

IF ( MOV) SKP ,.,..u, B5.:.1 27 
ACC1ERM . a.z ... 2 30 

·-S BEU t7,U•T7 31 
FAD s,u•T6 32 

T7 FS8 .C7,B5+1 33 
F-"DV T6,U•T6 34 

) FMP U,U•T7 35 
FMP C6 - 36 
FAD ,~ 37 
F'MP T7 40 
FAD C4 lf. I 
FMP T7 42 
FAD C:3 43 
~M? T7 lf.4 
FAD c2 lf.5 
FMP T6 46 
FSB dO, 51 U+T6 lf.7 

P5 a EU C2,U•R 50 
DML ,dl!, J 51 
FAD T,; 52 
FMP .C: t, U•T7 53 

EXIT LT6 B6-t,B6-I 54 
TL:'-J a*86-1,B6-I -i::: !'.)_, 

885 a)!€:36-t,B6-1 56 
T7 TRA a.PF 57 

•. 

60 
C7 OCT 77265 0117 1463 76357 61 
t6 OCT 77127 6042 0233 ·'+5572 62 
cs def 7715i 2645 7065 0150'+ 63 
C4 OCT 77223 5677 t357 62423 64 
C3 OCT 77:~66 160'+ 7036 ·'+761 3 65 
C2 bCT 01002 7052 J+354 51335 66 

) Cl OCi 77261 3441 3767 64347 67 
70 

ERR 01 TRA *ERPR 71 
z TRA PF',U•T7 72 - . 

END 73 



PRor;;f~AM L9G 
ERPR 77775. 75 '-',46 lr::; 76 1'+00 00000 
ENTRY 77776 75 44556 '36 1'+00 00000 

77777 53 56462 52 5'+00 00000 
l 01 o loon 00 '+40 I 77774 :ENTRY 
2 07 0151('} 00 '+001 00053 ERR 

_) 3 '+5 21602 26 0000 00000 
'+ 00 20!0? 26 0000 77773 
5 0.t 42007 00 J+.000 00010 
6 01 63462 26 0000 00006 
7 QI 4200R 00 '+000 04000 

IQ 07 02osn 00 0001 00047 •OOOOA 
1 1 00 01000 07 4001 00031 :EXIT 
12 07 4,5066 55 4000 00017 
13 4-5 l.4,000 oa '+000 OOOl"f 
1 4, 01 4401n 45 4000 00003 
15 07 21oon 20 '+000 00000 
16 01 n2200 65 1000 00001 
1 7 01 k 102n 00 4-000 77775 
20 13 '? l OOC'i 07 0001 ·00026 :C7 
21 01 · JC4QO 06 0000 00003 
22 07 !0500 25 0001 00024 :c7 
23 01 1070(') 06 0000 0000(, 
2'+ 01 10600 07 0000 00001 
25 01 10600 00 0001 00022 :C6 
26 01 10400 00 0001 00022 :c5 
27 01 10600 00 0000 00007 
30 01 10400 00 0001 0002·1 :c1+ 
31 01 ! 06Qr') 00 0000 00007 
32 01 1040(') 00 0001 oooao :c3 
33 01 10600 00 0000 00007 

. .----._ 34 01 !0400 00 0001 00017 ic2 ) 
35 01 10601'\ 00 0000 00006 
36 01 lQ500 06 0001 00022 •oooos 
37 '+5 ·'? I ooc 02 0001 00014 :c2 
40 01 tt,4010 00 '+000 00047 
41 01 10400 00 0000 00006 
'+2 01 !060(') 07 0001 00012 :c 1 

1~·:=- EXIT 43 01 90460 66 OlOO 77776 
'+'!- 01 4.2003 66 '+500 77776 
46 01 40(')05 66 '+500 77776 
'+6 07- 01000 00 '+200 00060 

·c7 47 77 2~501 l 7 ! .lt63 76357 
C6 so 77 1e160 lt-2 0233 45512 
C5 51 77 i:::H26 45 7065 01504 
ti+ 52 77 22356 77 1357 62'+23 
C3 53 77 36A 1 t; 04 7036 4761:3 
c2 5'+ 01 ('027("'! 52 '+354 51335 
Ct 55 77 ~6134 41 3767 64347 
ERR 56 01 r I 000 00 4401 77716 ERPR 

57 00 n1oon 07 '+200 00000 
ilO!OIE?i,llE~IIE*M 

•oaooA 60 01 00100 00 0000 00000 
•oooos 61 77 ?Ooor. 00 0000 00000 



-

-

I. 

I 
I 
I 

~. 
\., __ _....., ' 

-~ 
) 

.,/ 

316 ERPR 
317 ENTRY 
3PO ERR 
33 l ;..OOOOA 
322 EXIT 
3~::,3 C7 
3;,4 C:6 
325 cs 
326 C'+ 
37'7 C3 
3:,0 ~2 
331 •OOOOB 
3:;:i2 Ct 

0 7777F, 20000000000000 0 
0 77776 30000000000000 0 
0 5f, 760000000000000 0 
0 6G 1000000000000000 0 
0 4S ·530000000000900 0 
0 4? 600000000000000 0 
0 50 620000000000000 0 
0 51 6'+0000000000000 0 
0 52 660000000000000 0 
0 53 ,00000000000000 0 
0 ~S4 '720000000000000 0 
0 61 to10000006000600 0 
0 r:;5 7l!-0000000000000 0 



LOG10

0 

-l 

0 

() 



• 

3/01/67 I~· 07 PAGE 

LOG!O ORG 
I 
2 
3 

LOG REF' •LOG 4 
ENTk'Y REF ••ENTRY 5 

REF' •LOG TO 6 
7 

REM §ENI~ COMMON LOG IT7/ • u .. !7 
l I 

TRA •!:'.NTRY 12 
FF RWT EXIT 13 

TSR •LOG.tCC+l 14 
T7 FMP C'1N.tU•T7 16 

EXIT TRA T z, - 16 
17 

CON OCT 77 1571 3366 124'+ 6710 ao 
21 

E.ND 22 
23 

PRO".;'.RAM L9Gl0 3/01/67 t 3, o~ 

LOG 77775 53 5646? 52 5400 00000 
ENTRY 77776 75 44t55l, 36 1400 00000 

17777 53 56461'\ 10 0400 00000 
1 Ot O!C"On 00 4.lf.O I 77774 ENT~Y 
2 47 ~1~41 00 0001 00002 EXIT 
3 Ol l!.0000 20 '+'+01 77771 LOG 
4 07 !060(' 07 0001 00001 CON 

EXIT 5 01 o t non 00 4000 00000 
CON 6 77 I a:7 1 ~ 36 6124 '+6710 

···!Iii····· 

' 

316 LOG 0 77775 20000000000000 0 ~ 
3t7 ENT Ry 0 77776 30000000000000 l 0 
3co EXIT 0 = 'j6ooooooooooooo 0 --·~' 
3:::, 1 ~o~ 0 6 ?00000000000('100 0 



SIN

C) 

0 

0 

··r 
·I 

I I 



j 

02/08/68 10,01 

SIN 

ENTRY 
ERPR 

,JUMP 

EXIT 

T6 
F5 
T7 
•7 

T7 

-T6 

T6 

-T7 

T6 
-Ti:; 
-T,; 
-TS 

ORC:.i 

REM 
;~E'1 

FM 
CL.A 
Cll, 
RPt\ 
20002 
20002 
20002 
lF(ZER)TRA 
FMFJ 

IF(NtJ?)SKP 
TRI\ 
FAD+6() 
JML 
J.F(ZER)TRt· 
lDV 
t,EU 
F lvlP 
f-"Mf:J 

FM? 
FAD 
FMP 

F' A:) 

i="MP 
FAD 
FMP 
FAD 
FM? 
~ A,j 
FAD 
vDF 
FAJ 
FMP 
FM 0 

FAD 
f'AJ 
F DI/ 
FAD 

TRA. 
L.T5 
LT7 
L.T7 m,, 
TRA 
TRA 
T!7A 

:;R:5 
T6 XUFVLT6 

SL\J( T7) ... U,T7 
S QS (T7) ... R 

)ji~-t::NTF'y 
;;;, ... :::RPP 
:..,s IN. 

a. *:ENT P 'y 
a~.,1:~+1 
ah 
1:·q T 
c.7.-86.J.l 
6.7,166+1 
e,7_,.86.;\.1 
s'.::,(:'c 
c1·;u,..T7 
T ','<'J'+ 7 
6. E ·:~°-
t:x-P06 
cl, 1-<+T5 
a LJMp,LJ ... 3r:: 
c11., R ... f-15 
C'"' ., u ... "T' 7 
G # J.;..H, 
C7.,U-+17 
CJ, 
(. r.; 
.. 

l ',. ,, 

[? 

Tc, 
C1,u .. 15 
cilt, 0 
c11.~. 0 
1:-:; 
'\7,U .... T6 
U.,j+T7 
cl!, O.iU•T5 
u 
l'.:;;U~T6 
d 1.. 0 
Ts..,u ... T7 
t,C:XlT•35 
TsSeU·•T6 
-T:5,CC+ I 
r .t, 
&.re+ I 7) J' U+T?-
c=- ;( I T - 3 
n:::xrr-2 
c~XlT-i 

PAGE 

? 
'3 
'+ 
i::;: 

f., 

7 
I 0 
I ! 
12 
13 
1 J+ 

15 
16 
17 
20 
21 
22 
23 
24 
2:=:-
2f. 
27 
30 
3l 
3? 
33 
3'+ 
35 
3t-
37 
40 
4 l 
'+? 
43 
'+ l.f 
4i:; 
t+ f-
47 
50 
51 
5'"' c 

53 
511 
55 
56 
57 
60 
61 
6~ 
63 
64 
,. t;;; 
0-

6f-
67 
7(; 
Tl 
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j'c 
EXlT '+ 7 01 01000 00 4000 00000 
t10 50 77 !520? 36 3147 7'+737 
C9 s1 77 3 t t 03 75 5242 10263 
ca 52 77 76626 24 6030 17304 
t7 53 77 02167 06 2077 0070l!, 
C6 54 77 7!507~ '+3 3562 53564 
C5 55 77 03433 ti+ 7700 02120 
CJ.t, 56 77 7:;33~ 36 6'+20 76512 
C3 57 77 06314 63 1016 44737 
:c2 60 77 66252 52 5255 01604 
CI 61 77 ?1777 77 7777 77631 
ERR 62 00 ntooo 00 '+1+0 1 77712 ERPR 

63 01 30000 00 0001 00001 MESS 

/-.) our 64- 00 O'l 000 07 '+200 00000 
MESS 65 '+0 61466 45 '+lf.45 56325 

66 53 ll·0614 64 i+6I2 56347 
67 40 55250 12 3002 22525 

MOOK~ lUIOIOIE llE 

•OOOOA 70 01 00100 00 0000 00000 



·------- .. 

316 SQRT 0 7777'+ 1 20000000000000 0 
317 ERPR 0 77775 1 30000000000000 0 
3?0 ENTRy 0 77776 1 lt-0000000000000 0 
3~1 OUT 0 6'+ 1 1070000000000000 0 
322 :,,;OOOOA 0 70 1 n sooooooooooooo 0 
323 ERR 0 62 1 1650000000000600 0 

0 324 t:xIT 0 47 1 -~00000006000600 0 
325 Sit3N 0 44 1 ssooooooooooooo 0 
326 CtO 0 50 1 620000000000000 0 
3?7 C8 0 52 1 66000000000QOOO 0 
330 ,C7 0 53 l 700000000000000 0 
331 C6 0 51+ 1 720000000000000 0 
:3'.32 cs 0 55 1 7'+0000000000009 0 
3:~3 C4 0 56 1 '760000000000000 0 
33li, C3 0 51 1 1600000000000000 0 
335 t2 0 60 1 1020000000000000 0 
,3'.=!6 c, 0 61 1 fO'+OOOOOOOOOoooo 0 
337 C9 0 51 1 6'+000000000000() 0 
'31+0 MESS 0 65 l 1110000006000606 0 
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JUMP 

COMP 

EXIT 

BYE 

C 1 1 
CIO 
C9 
C}s 
C"i 
C6 
C5 
·-JJ. 

""' C3 
C2 
Cl 

T7 
T6 
T5 
P.5 
I T71 
I TTI 
-.i. 

T6 
IT7i 

IT71 
T6 

T7 

T6 
PF 
T7 
7 

lF(ZER)TRl 
2000? 
20002:· 
20002' 
r=MP 
iF(NEG)SKP 
fR1\ 
FAL) 
FS3 
TRA 
.FA0 
FSF3 
rDV 
F-" Mr=i 
FM? 
FA:.) 
F"Mr' 
f' AJ 
rM:::> 
FA) 
f"M? 
FAJ 
FMP 
FA.:) 
;=Mi:) 
f' i\J 
;:r-1p 
FA,,) 
f"Me 
FAO 
IF(PCS)TRf· 
LT6 
sBG 
LT5 
L- T6 
rR,\ 

OCT 
GCT 
OCT 
OCT 
OCT 
uCT 
UCT 
QCT 
(JCT 
CCT 
GCT 

EN'.) 

GE\JIE J\T/>.!\!(T7l ... U.1T7 

BYE 
d.Z,H6+l 
:i7.,B6+1 
t?:,66-1 
Cl !J>U""T6 
a 1. o 
a,.J:JMP ., LJ.o-81:, 
di~ o.,,u .... 15 
(.JlPR,.Z 
aCDMP1R+B5 
C!t>U,...T5 
dl,O,R •• z. 
r3., u ... ro 
(;., J .... T6 

.-, -
..... J 

TA 

....... 
......... '; 

r-s 
,: ·:, 
T~ 
: \ 
r :; 
C:9+85, U•T6 
5.[XIT,t6.,,J 
-Tt::, 
a. "':36+?.; L' ... T7 
1jt,+!1U..-F. 
~t:)., R+CC 
pr::-,u .... r, 
}71520~36314774737 
0100! 1231370774E3J 
J7t44hJ7665~10413? 
77766262460301730~ 
7702!670620770070~ 
77750764335625356~ 
77o3433J477oone12c 
77733333664?07651f 
77Q631463!0t644737 
77652525252550\604 
773777777777777631 
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c. 
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1~ 

5 
f, 

7 
IO 
l l 
1 
1 
l k. 
'r;--! ."J 

l f 
17 
20 
21 
2? 
23 
2L1 

2~: 
26 
27 
3(: 
31 
3c.' 
3-=l 
34 
35 
36 
37 
'+0 
'+ I 
1+2 
'+3 
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PRQGRA1"1 ATAN 02/Q1:/68 1 5. I ~. ..:, 
-

('7 oln)r, ro '+ l")J 1 r,oo4? BYE 
2 (6 20CC? ?6 -1-"'\00 noooo 
3 C5 ?Qii()? ?6 '+)00 ocooo 
4 '+5 2ono? f..6 1,·1QO ocooo 
:> 27 1 or--or r6 0101 00037 C 1 I 
6 c'7 02~10 r,o .)10 1 00051 ... orooA 
7 3n O 1 !"'{''(') 45 +101 00003 JU~P 

10 C6 I O'•OC 
,..-, 
~ ', :) ') ''_\) l 00047 •OCOOA 

I I 'i 7 1o~cr 10 J")J I 0(;033 C 1 1 
I'' G 1 O!CQO t='C::. 't JO l 00002 COMP c. ...., 

,JUMP 1 :; 27 1 Qli,fr, r·5 J')Ol 00031 C 1 I 
1 I• .,. OIS t 050(': 10 .J10 I 00043 •OOOOA 

COMP lo 01 !070(: r,5 v·")QO 00005 
16 01 1or-or n6 0100 DQOOI 
1 / 01 !060n !"Q 010 1 00030 C8 
?"' L,V 01 l O~ C:r, ro 00oi 00030 C7 
21 01 !OfCn no 0100 0Q006 
22 01 1 Oil nr. 00 010 I 00027 C6 
2.3 01 ! Of·Or i'O 0')00 00006 
2ll· 01 )Qhnn i'O 0'1Jl 0Q026 C5 
2:::, 01 l Qfl'"'a(', ro 0')00 0Q006 
26 O i l 04 ('(', 1"0 C,') 0 l 00C25 C4 
2? 01 i ()!,{":(' no 0(),:)0 OQC06 
30 OJ 10~·00 no 0:')01 00024 C3 
31 01 J0600 ('iQ C,'){)0 0QG06 
32 01 l 0 1,.IOn 1",Q 0101 0Q023 c2 
-:, ", --~ 01 l Qf-00 no 0000 0Q006 
3LI 01 1 Qb.(i(' ro 0'):) 1 00022 C 1 
35 01 1 o~.eir1 !"Q 0'})0 oooos 
-:i. 
·--·O 01 t0 41 0t n6 (/)+ l 00010 C9 
37 07 () 1 I I G (-6 i+ :') ,J 1 OQGO! EXIT 
4(1 OJ 5Ql1-6r. no l ')JO nooo6 

EXIT l,H 06 4000~ ri7 4-~00 00002 
42 47 5()1+"' 0 02 () 1 JO 00001 
4,•1 

.::i 07 50 4 €,n i:;;o 0\JO 00000 
BYF 'ti+ on o l n:10 r,7 It ~',)0 00000 
C 11 4::; 77 ! 5'.'.:'(")? ?6 3 t 4- 7 74-737 
Clo 46 O! 001 I -·~":'~ "'l 37J7 74631 
[~3 47 77 l '+ h. /.1 1 76 6;;;21 Oi,-13? 
C8 50 77 76€-'?A ?4 6•')30 17304 
C7 51 77 02167 1"!6 c.177 00704 
C5 52 77 75"7f-- h3 3"562 53564 
C5 i:;·;;: 77 031:33 14 7700 02120 ,., .:::, 

Cit· 5Lt 77 73'=':~? .... , 61+20 76512 ""0 

CJ 5:) 77 Q6?!h h3 11116 441-737 
c2 56 77 65:::'~:C;:, c:::2 b~:55 DI 60LJ. 
Cl 5·· 

- I 77 377~'7 77 /777 77631 
~*·>'IE * ,,on101,( ~ 

4-J000A 60 01 oo,nn f"IQ 0000 nooo0 

316 6Yt:: c l+#J 510000000000000 0 
311 C!1 0 /J.\".: ~3oooocoooocooo 0 
3?l) •OOOOA c f.C 101ooooooooooooc 0 

----- 321 .jLJi"1P Ci 13 2ooooooocoooooc 0 
_./ 

) 
322 COi'W 0 , f. ?20ti00COC00QCOC• 0 
323 t,o, 0 ~~ c AlOooocoooocoDc 0 
321+ C? c ~ I 630000000000000 0 
32;5 C6 0 r:= F: 650ooocoooooooo 0 
3'"', r-o ccs 0 i::~ A70ooocoooooooo 0 
327 C4 0 t::~ 710000000000000 0 
":l ':li1 t·"i 0 t:=;"" 730000000000000 0 



331 C2 0 i:.:.f. l 75ooooooouuouuu u 
332 Ct 0 r::::7 l 770000000000000 0 
333 C9 0 Ji 7 1 570000000000000 0 
33'!- txIT 0 /;. 1 l 460000000000000 0 
3·:w _,,O CtO 0 4-6 3 55oooocoooooooo 0 
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02/06/6? 15, 29 

SlNH uR3 

EXP 
ERPR 
C:NTRY 

FINE 

WHICrl 

EXIT 

C:RR 

CON 

z 
I 
FF 
i7 
z 

IT71 

T7 

R 

l'2 
Tl 

-R 
-R 

KEF 
REF 
r-,;EF 
~:EF 

'l RA 
ri\AJ T 
RWT 
~WT 
IFII\JZE)TRA 
::;;TJ 
CLA 
TRA 
lF ( i'\JEr::) ~!(P 

TRA 
TS~ 
yDF 
t3SF 
F"M?+? 
jSF 
AC: 
CLA 
1...DR 
TRA 

TRA 
1...D~ 
IF{PNZ)T'</s 
ACC 
TRA 
xU'i 

UC r 

•;::xP 
iit•ERPR 
~ .. F.:NTRy 
"",:; I NH 

l!tr::'\JTRY 
v,i--qcr-1,cc+1 
v,; "4 I CH 
l::.'(!T. 

r I ~t:. 
6~ 
o 1. 0 
,;, 1{ CH 
o 1 10, r 
c.>n 
•:::;<P1CC-l-l 
a I, 0 
T'? 
;,. s 
T7 
L • .J•R 
B .;, S:~+ I 

,.,C: ~!-JR 
Cl ,1, R•T7 
pc,R•U 
iil',/1 I C!,,i 
pr::,U.T7 
e1"'F, 1 •cc 

3 
4 
~ 
f-: 
7 

10 
1 ! 
1? 
13 
l 4 
l 1=; 

lc-
17 
20 
21 
22 
2? 
24 
2f 
26 
27 
30 
31 
32 
33 
34 
3~ 
3€-: 
37 
4n 
'lo I 
'+2 
tf.3 
44 
i;,5 
'!-6 
'+ 7 
5!"' 
51 



Pl'< Ql:,r( Ji M S l Nf-l 1!?10~1~~ I !'- • 31 

E Xr" 77774 4.Li f-F'7? r;:-2 tJ1- JO r'JC '.)( 
~-RPR 7777'-::; 7r;- 4 41- I~ ., 6 l '.j. .)0 l"J(()!"'· 

E ,\if RY 77776 7~ 44,c::-lk~ -::it, l i+QO r~J('JI''.' 

77777 6? 51)(;.;li\Lt 
,,.., 

c :: '+00 (' ()(' 0(' 

01 c1rc0 "'0 4401 77771.i. ENTRY 
2 00 ? 1 f4, I ~o CJOl oac 1 e:: WHICH 
3 20 21f-4J ('(! c101 c·oc 1 Al WHICH 
~ 47 ?lJ!l..t '"'0 C• 'i'.) l C'OC 1 ~ EXIT 
~ C7 Cl''br "C 4 ''\:.) 1 roe 02 FINE 
b 00 2orr· 1 t'C, 4100 1,JC)C 

7 O l 21 '70f'\ "'0 (;•10 l CQC23 .. ooonA 
10 01 Olr"Cn 1"10 4, O 1 C'Q(07 WHICH 

FI f\JE 1 I 27 02~ I(' "0 (,l')J 1 00(2? •OOOOB 
1 c 01 (' l re('\ ..., ~. . \) ., '") J l roe 1 I ERF 
I .3 01 4QCGr ?o i, i~ J I 77760 l='.XF 
1 4 07 16700 1"0 (. ....,J l roe I f •ooonA 
15 C 1 l 4e-:Or /"IQ (. '))0 CQ( 07 

16 01 I o.eo::i l"\Q (./iO 1 roe l ~ •OOQOC 
1 7 O! 14i::::cr 1'"'0 C·"lOO GO( 07 

\.:Ht Cl- 2J 01 41 ro,... '"'2 4'"1J0 C•OC ~)C 

? l 0 1 2 l 71.,i ".:IQ (j l '.)0 (' oc Jr 
'?') ··- ,. O? c:;oi·cl"' "'0 C! .)0 r JC Of' 

EXIT ?'~ . :l Cl otror (' 7 '1,,"\JQ C'JCOO 
ERR 24 C? O 1 rcr, !"10 4- 1•01 77750 ERPR 

2o 07 50'-•0n !7 cnot 00(04 CON 
?· -0 01 os' i.:. r, , l 't'.:>JQ roe on 
27 Cl 4 1 re: r- ro L,l•:)l 77767 WHTCl..l 
3o I -.... 01ror "'7 ~ ".))0 roe Jr" 
31 l? 54.r-cr 70 i.. ?JO C\Jr·oc, 

CON 32 37 02? ! j, e-: I l, I 3'+ 02f6:?: 
llOI( ,M l!Uf ~ lU! llE 

... ororA 33 01 nu, c,r, /"IQ (.,1JO roe JO 
·ocort, :l4 01 ?::i?rr !"IQ V'l')O C'Q(' JC 
•Ocoee 3t> 7"7 2orc,.. 1"'0 (")JO rococ 

316 EXP 0 77774 20000000000000 0 
317 [RPR 0 77775 3a;1ooro0ooocoo 0 
320 C:."JTRy 0 7777~ 40 '.)00C"•0000QO JO 0 
321 wHICH c ?('" ~1ooooccoooocoo 0 
322 EXI'T c ?3 ~40000000000000 0 
323 FINE c I . 220000000000000 0 ' l 
324 •OdOQA 0 

"'.:). 4600oooooooococ 0 ' .:) 

325 •OOOOR G ~4 4?r0oorooocoooo 0 
326 t::.RR c ~~ -::)50JOOOOOOnocJo 0 
327 •ooooc c ,., :- c::.or'\::,oooonorocoo 0 
330 CO,\i 0 ~'i 440000000000000 0 
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3/ O 116 7 t 2, I I 

COSH 

SINH 
ENTRY 

PROriR~M 

S l~JH 
ENTRY 

••••••••• 

316 
317 

COSH 

77775 
77776 
77777 

1 
2 
3 

SINH 
ENTRY 

ORG 

REF 
REF' 
REF' 

TRA 
STX 
TRA 

END 

0 
0 

62 ~0554 
75 44556 
lf.2 ~11624 
01 r 1 ()00 
01 43oor:: 
01 ct nor 

7777! 
77776 

72 
36 
72 
00 
00 
30 

•SINH 
••ENTRY 
•COSR 

•ENTRY 
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3/01/67 12, 20 

5lf.00 00000 
1'+00 00000 
5'+00 00000 
'+'+0 I 77774 ENTRY 
lf.000 00002 
'f,lf.0 l 77771 SINH 

20000000000000 
3ooooooooooroo 

0 
0 

1 
2 
3 
4 
5 
6 
7 

10 
l t 
12 
13 
14 
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3/01/67 t 2, 12 

TANH QRG 

EXP REF 

REM 

NOP 
T7 lF(NZt:)TR.A 
z TRA 
IT71 IF(NN7)SKP 

TRA 
PF RWT 

TSR 
T7 VDF+2 

FAD+2 
T7 FS6 

FDV 
EXIT TRA 

aIG T7 Ir! NEr;) TRA 
PF SUR.1LT7 
Pf.; SUR.1LT7 

END 

PROt;RAM TANH .. 

EXP 77777 '+If. !,,7f:.7? 
1 01 ~O(')Qn 
2 07 I" l 05(') 
3 00 rtoor 
4 27 ne,i,:;5r 
5 01 r 1 non 
6 '+7 ? 16lf. I 
7 01 ll.000('1 

10 07 1670? 
I 1 01 1040:> 
12 07 I er:::or, 
13 Ot !070('1 

EXIT I '+ 01 0100('1 
BIG 15 07 0 l c:- 1 n 

16 At-7 ~347('1 
1 7 At,7 5347t 

lM II( llE 'll lll llOIOIOIE 

•ooooA 20 01 ?5201"\ 
•ooooB 21 01 ('10101"\ 

316 EXP 0 77777 
31. 7 •OOOOA 0 ~o 
320 BIG 0 15 
3-:, l Ex IT 0 I '+ 
3'.')2 ;.00008 0 ?I 
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•i:.'.)(P 

GE '-l I I:. TANH ( T? l .. U.1T7 

l 
CC+l 
p,:.-, U•T7 
dl7Q,() 
BI3 
EXIT 
•EXP.1CC+l 
d I, o, 86+ I 
T1 
61,· 1 
86.1 86-1 
( 2) ,U•T7 

CC+l 
dt, o,R.cc 
-·H, o, R•CC 

-
3101167 12, 20 

52 5'+00 00000 
00 oooc 00000 
00 '+001 oooor 
07 '+200 00000 
00 0001 00013 •ooooA 
00 '+001 00007 BIG 
00 0001 00005 EXI! 
20 '+'4-01 77767 EXP 
26 0001 00010 •OOOOB 
00 0000 00007 
00 0100 77776 
66 0100 00000 
07 '+000 00000 
00 '+001 00001 
50 0001 00002 •ooOOB 
so 1001 00001 •00008 

00 0000 00000 
00 0000 00000 

20000000000000 
270000000000000 
230000000000000 
220000000000600 
300000000000000 

0 
0 
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0 

I 
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3 
4 
E, 
6 
7 
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16 
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3/01/67 12, 12 PAGE 
I 

AS I "JH ORG 2 
3 

SQR REF •c;QR 4 
LOG REF •LOG 5 
E:Nft;1y REF ••ENT Ry 6 

REF •ASINH 7 
10 

REM §SNI~ ASINHIT7)•U,T7 l I 
12 

TRA •ENTRY 13 
PF RWT EXIT 14 
T7 lFINZF)TRA tc+t 16 
2 TRA tXIT1U•T7 16 
T7 STO 6618~+1 17 
T7 FMP T7 20 

FAO dt. o,u.r1 21 
TSR •SJR,CC+l 22 

T7 FAD IB6•ll1U•T7 23 
fSR •t..oG, cc+ 1 24 

z IF(PQc:;)SKP ·B6•l.166-l 25 
-T7 NOP al.., U•T7 26 

EXIT T7 TRA z 27 
30 

ENO 31 
32 

PRO~RAM ASINH 3/01/67 12, 20 

SQR 77774 62 f,Qf l? 52 5'+00 00000 
LOG 77775 53 c:';!462 52 5'+00 00000 
ENTRY 77776 75 4~55A 36 1'+00 00000 

77777 4+0 ~2i;os 5'+ 7'+00 00000 
l 01 01oon 00 '+401 1777'+ ENTRY 
2 '+7 ?f64! 00 0001 00012 EXIT 
3 07 f'l051" 00 '+001 00001 
4 00 rtoon 07 '+001 00010 EXIT 
5 07 :r10001 26 '+100 00000 
6 07 I C60t"l 00 0000 00007 
7 01 1 Olron 07 0001 00006 •OOOOA 

to 01 41"100<"' 20 '+'+0 I 77763 SQR 
1 l 07 1040,, 07 2100 77776 
12 01 4000!"l 20 4401 77762 LOG 
13 00 02110 66 1100 77776 
14 17 '.?()OOt"l 07 '+000 00000 

EXIT 15 07 01000 00 '+000 00000 
•••*'**••• •ooooA 16 ot 1"0 IQ(' 00 0000 00000 

316 SQR 0 77774 20000000000000 0 
317 LOG 0 1111e 30000000000000 0 
3~0 ENTRY 0 77776 400000Q000QOOO 0 
3::, I Ex IT 0 t! 'e6oooooooooo6oo 0 
3?2 •OOOOA 0 I! 300000000000000 0 
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ACQSH ORG 
I 
2 

,,) 
3 

SQR REF •SQR 4 
LOG REF *LOG 5 
ERPR REF' ·'*•ERPR 6 
ENTRY REF ••ENTRY 7 

REF" a.EA.COSH 10 
1 I 

REM §ENI~ ACOSH('i7)'\l!UiT7 12 
13 

TRA *i::NTRY 1 lt -
PF RWT EXIT 15 
·r7 IF f NZF: ):SKP d I, 0 16 

TRA BYE:· 17 
T7 IF(POS)SKP .d I, 0 20 

·TRA .ERR 21 
T7 STO ,96, B6+t 22 
T7 FMP i'7 . 23 

FAD .... d 1 ~ ·O, U•T7 24 
fsR •sQR,.cc+ 1 25 

T7 FAD !B6·11,B6-l 26 
EXIT ,SPF=" z., u .. r7 27 

TRA ~LOGiCC+t 30 
31 

ERR z TRA •ERPR 32 
NOP MESS 33 

BYE z ·rRA Pl=',U•T7 3ti, 
) E ,::: 8CD ARGUMENT .L§:ss THAN 1 • ,0/ 35 M_ S., .. 
•./ 36 

END 37 
'+0 
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SQR 7777:3 
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ERR t6 
17 

BYE 20 
ME:ss 21 

g2 
23 

llOIE llE * * IIOIEMOIE 

·""OOOOA 2'+ 
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317 LOG 0 
,320 ERPR 0 
3::: 1 E:NTRY 0 
322 Ex It 0 
323 •OOOOA 0 
3:::i4 BYE 0 
.3,5 ERR 0 
326 MESS 0 
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lf.O 42566 2't 7'+00 00000 
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00 Of GOO 07 1+200 00000 
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AT ANH 

LOG 
ERPR 
ENP~Y 

T7 
IT71 

T6 
'T7 
... r1 
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PF ,_ 

T6 
T7 

~~~ z 
EXIT z 
Ftgss 

13 

ORG 

REF 
REF 

,REF' 
'REF 

REM 

TRA 
IF I ZER )TRA 
IF(NNZ)SKP 
TRA 
STO 
FAD 
FAD 
VDF' 
NOP 
TSR 

.LT6 
FMP 
TRA 

TRA 
NOP 
TRA 
BCD 

,END 

•LOG 
• ... ERPR 
*•ENTRY 
•A TANH 

§ENI~ A!ANH!T7)~U,T7 

*ENTRY 
EXIT-
cl I, 0 
ERR 
86186+1 
d 1, o,'U•T6 
d I, 0 
T6,U•T7 
} .. ,U•T6 
;~LOG, cc+ I 
86 .. ·l I U•PF' 
do. s, u .. r7 
PF', B§-1 ' 

•ERPR 
MESS-· 
PF', U•T7 
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ERRR 7777,5 
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77777 
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:2 
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t:2 
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'ERR l,6 
17 

.EXIT ao 
MESS 21 

22 
23 

llOIOIE ~ llE !Ji ~IOIElN 

·•ooooA 84 
·•oooos 25 

316 LOG, 0 
,317 .ERPR 0 
,320 ENTRY 0 
321 Ex It 0 
3~2 ,;.ooooA 0 
:323 ERR 0 
;3::::,4 •o6ooe 0 
325 ,MESS 0 

--------------- .. 

3/0f/6? 1 2, 21 

!S3 56lf.q2 ea 5400 00006 
75 4 .. 615 '76 1400 00000 
7S 44556 36 J-41,00 00000 
'fO 6340fi 54 7400 Ooooo 
Ol (') (!QOO 00 '+40 I 77774 ENTRY 
07 01010 00 '+001 000 J:5 :~xrr 
2~ 06550 00 0001 00020 •OOOOA 
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06 ?Ooot 26 '+lOO 00000 
07 1·0400 06 0001 0001:5 ·•OOOOA 
f7 10400 00 0001 coop" •OOOOA 
0 .1 16700 07 0000 00006 
'+ ?_ 30000 ·06 0000 00000 
01 40000 '20 '+40 l 777,~'_t' .LOG 
06 50460 47 01'00 7777.6 
07' 10600 07 0001 000 J;o •OOOOB 
01 01000 66 '+200 00000 
00 01000 00 '+401 77156 'ERPR 
91 :?0000 00 0001 oooor 'MES~ 
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8~ I :370000000000000 0 
!6 1 :210000000000000 0 
26 1 ·400000000600600 0 
?i 1 '.330000000000000 0 
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our 

'"'.Z 

82 
R 

T7 

et! 

T6 

8=1 
T7 

ORG 
RE-E'. 
REF 
IREF 
REP' 
REF 
TRA 
rm 
St@ 

VDF' 
FMP 
FMP 

IF(PNZ)TRA 
BSF 
FMP 
£@.® 

F-S£ 
g':8£ 
TSR 
FMP 
FAD =l~-T:SIR -
=I::f=t~ 
SB! 
FSB 
LT'+ 

ffi-A 
t£J€l? 
TRA 

OUT! Bl IF(ZER)TRA 
TRA 

ME£~==================BjSi 
~@8 

~ 
ill1@-
~ 
* ... E~PR 
~IH,AMMA 
~i::NTRY 
~@1-8 
1™=+~1 

I, U•R 
OUT l -
d~Z· 
d~l 

l!i!!t 
d I,' U"'"T5 
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Cr:iN+4 
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CGN 
Tr:; 
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T~~ 
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T It 
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€;1m=1 
ITT&~~I 
€i¥:il=t 
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T t, 
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- END 



~~~B-~~~~Wt> 
LOG 77774 53 56462 ~2 5400 00000 
EXP 77775 44 67~72 ~2 5400 00000 
ERPR 77776 7~ 4461~ 76 1400 00000 

Lt 

R 

LP2 
CON 

lOOIE * llE llOIE llE )IE 

7JfPPJ---------------ffi=®:§:M,~~ 
l=====®--2™-~~g_-™-=1 
8ttttttt1=G=G=1#®@=A~~:6 
3 01 4000? 20 4noo 00001 
.4 01 400~3 no 4000 00000 
s 47 4ono1 n2 4noo 0000 
6~~ 
;rn~®~~ 

I €1 €H==t=@~ggg@ll@S-3 
11 01 10~00 07 000~ 00052 
12 01 50460 10 0000 00001 
13 01 t67Co 05 0001 ooost 
~~~ 
l~ 
14S-----------d¥!~-----e-E~i@6 S 
t7 02 14500 62 0005 00037 
20 01 10600 02 0000 00004 
21 42 05!50 00 400! 77774 
~~ 
2 a ®='=lmtsw==i:m@fr@J@g@eoo:s 
W+ em~~ 
es 01 10~00 ns 0000 00001 
26 o, 1osoo 04 onol 00037 
27 01 40000 ?O 440! 7774'+ 
3-@==---@='1 !---@~@~ 

3j 0=1==®)5~®5 
Be~~ 
33 01 40000 ?0 4401 77741 
34 4t 051~0 no 4001 00010 
35 01 40001 00 4000 00030 
M~™\c--0 
3~~:6 
4-@~~ 
'+1 01 1o~on 04 onoo 00004 
42 4! 01110 61 4001 77774 
43 07 10700 n7 0000 00004 
~W-1¥0@~:00P 
4<:5 @=!=#1---Mr?-A----t 10~~~® 

±Eo---------------~~~ 
47 00 01000 00 440T77T26 
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s ,F-------4=t£®=1ffl™®™OO@oo£J-
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54:::===5£~~ 
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--- __ ____ 3? 3 OUT! 0 i:2 I 6 onorno11Mfil'-.Q.O 0 
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~$ @ /.t@ I 4¥6™:ta:oo®oof'~{")+++-0 

-a4 @ ¥1 I 5§00!:l@~{) 13 
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QRG 

.REi1 
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TRA 

END 
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CARTN 

SIN 
REAL 
IMAG 
EI\TRY 

PRQGR.AM 

SIN 
REAL 
I :'1 t-. 3 
E \IT RY 

* * JIOIOIE llHIE lll: 11( 

316 
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T7 
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7777J 
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77775 
7777b 
77777 

1 
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STN 
REAL 
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fRA 
lF(NZC")SKP 
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F~P 
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'tl+O 1 
O~JO 
4::;JQ 
u::::JO 
4 1+) 1 
US,'.)0 

44J1 
OSJO 
44Jl 
4'-=iJO 

F1LAR TO CARTESIAN 

•SIN 
i...·PLX ........ 
if •C:NTRy 
~1"'."RTI\; 

c *:':NT~Y 
;, ..'\ 6""2 
lic16""2 
id6= 1, 36+ 1 
-.;rN,CC+l 
# 16o;;31 dt- l 
• ,:;,EAL 
it.~6.:216t-! 
• T 1AG 
·~6+t,36·1 

,..,,ocor 
"'JCOO 
.'"I.JC.JC 
A·JC.JO 
,..,,oooc 
77774 
77775 
7777~ 
7777t., 
7 776S 
77774 
77764 
77775 
77763 
nooo1 
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70ooooooooocoo 
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I 
k· :3/02/67. I 3i ;23 'PAGE 

~'..;}' 
_. :"· -: ":"" ~-

PQU~R ORG 

I 
0 .REM CARTESIAN ;To POLAR - -

I: ASIN REF, ·IIEASI,N 
MOD REF •MQb.· 

1, RHO REF. .CMPLX -

I 
THETA :REF ...... 
ENTRY .REF' ••ENT Ry 

.REF IIEPOLAR 

'TRA •ENtRY 
'PF' RPA .EXIT-

:CLA.1 DP,L+2 eo...:2,s6+ 1 
TSR *MODiCC+J 

I 
IF(ZER ,-rRA CLEA~,R .. z 

T7 STO iRHO 
I,, VDF *B6~·1 'U•T7 

- ·tsR •ASIN, CC+·l 

I z IF( NEG )SKP -*86•2, 66.,;.·1 

I 
,-T7 FAD PI.1U•T7 
T7 IF(Pos) TRA .acc+1 ·· 

I i='AD 
.. 

TWOPI,U•T7 
1.-_· 

'T7 STO iiTHETA.1CC+l 1·.= 

I CLE~,N :z $TO,D8L *RHO, B6;.~i . 

I 
e:xn_· TRA z,a6-t .. ., 

I ') PI DEC 3, 1~1592653589 I. . 
TWQPI DEC 6, 283185307178 .. ·".' 

END 

- . - . - . ..,. .. ____ ~- ~--~ 
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ASIN 77772 4-0 ,.,2i::o"' 52 5'+0(') 00000 
MOD 77773 54 r;E,43P 52 5'+00 00000 
RHO 7777'+ 4-2 c:;41,~71:i 36 7000 00000 
THETA 77775 75 1•757 57 5000 00000 
ENTRY 77776 75 4455f, 36 1400 00000 

77777 57 56534 06 1400 00000 
1 01 otoon 00 '+'+0 l 77771+ ENTRY 
2 '+7 2160! 00 000! 00014 E.XIT 
3 01 ?l706 26 0100 77775 
'+ 01 4000('1 20 '+'+0 I 77766 MOD 
5 01 o t n 1 ("\ 10 '+001 00010 CLEAN 
6 07 ?OOOl 00 '+401 77765 RHO 
7 01 !6700 07 0500 77776 

to 01 4000f"I 20 '+'1-0 I 77761 AS!~ 
1 1 00 rPS l t'1 66 0500 77775 
12 17 10400 07 0001 00005 PI 
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3'.'.'1 Tf.!i:'.TA 0 7777! 100000000000000 0 
3?2 ENT Ry 0 77776 r10000000000000 0 
3?3 t:XfT 0 ,, 310000000000000 0 
3"'1- CLl::'.AN 0 !6 300000000000000 0 
3;,5 PI- 0 ?O 330000000000000 0 
326 TWOPI 0 ::, ! 350000000000000 0 
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l 
? 

E~--l~~t£~~~~~~_:__::-~_--~~~~~~l)~~~L~~~eF=gl~JM;;gs~~~~A=~~-~~ 
--------------'---ENTRY KEF -if<+t_NTRY 

E~PR ~EF •·ERPR 
- ~EF ~Mao-

6 
7 

10 
.. ------·-·---··-· - - . ---- --·-··--·--------- -- ---··-·· ·-------·--···-----········· ... , .. _ ""'"- -- -- .............. ·---····-.. ···-----------------·----·.--·-·---· ·- -- -·. ·--· -· -···-. --···--- --·-------- -------- ··--··-·· ---···-----·-- ----·--·-·· ---·· -- -· --·- ........ ___ -··· .. --·--·--·- ...... ------ ·-. . .. -· .... . 

-- --- ---- ------::::::::::_:~: ___ ---- ::,:_':::C:::c:"::=:'-c:':c:==~===--=----,=~1¥1=== 
---··-------------··---- - ·-·--·--···-----·----·-··--------------·---··------·· -· --···--·-···- . . .. - . . . . 

==------~-~-=~-~~,£5~-f{~~=-~~===~~i~:~;s~fuii~~;~~~7:;~:-_c}~:~-~;~::~£~11f~:~:~rr~-:_-='~::•:=~:::=~~~~:~--==:=--::; - -~ 
---- - s------FMP____ - Si'<J•T7 -'------ --- [ 4 
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ITIMES

0 

0 

l 
I 

. .. I 

0 

·~~----



02/06/6? 16, 51 

I TIMES 

PROGR.AM 

PEAL 
I i'1,A. G 

llOOOE llf llOIE !If!* 

316 
317 

-u 
PF 

IT I >1E 

77776 
77777 

RFAL 
l"'1AG 

1 
2 
3 

r<EF 
i~EF 

(..LA,CRL 
STO 
XUR .. 

E:.NJ 

/J.? 54c::7c:: 
7r::::. 75757 
(. l ? ! 7CL 
1 ! 2onr1 
47 i=ii+ro 1 

n 77776 
Ci 77777 

":l6 
r::::7 
~6 
'-6 
,:;;o 

C1PLX ............. 
-il!c36-?,86-l 
~I 1.A.i,j,€36 .. 1 
o. ~~!:.AL, R·•rC 

O;,_/Qf.,/~d 

7"lJ0 ('iQ000 
~"l)O ('\ocon 
l1JO 7777r::::. 
'+ 4) 1 77774 IM.AG 
'1-4-Jl 77772 REAL 

16,53 

5oooorono0ocoo 
6C\)00G00000000 

0 
0 



CSQR

0 

0 

T 

0 

-- --------



I (~ 
1·,c ,~ 

1-·-· 
I 

I 
I 

:3/03/,67 1§, 28 ·PAGE 

9~QR ORG 

R[At,,. 
IMAG 
SQR 
POLAR 
CAR TN 
ENT~Y 

EXIT 

PF 

REM 
:REM 

REF' 
REF 
:~EF 
REF' 
REF 
REF 
·REF' 

TRA 
;RWT 
CLA,OBL+2 
tLA,D8L+2 
·rsR 
CLA,D'1L 
r:.ov+2 
'TSR 
:sro 
-CLA, DBl.;l.1-2 
·tsR 
AB6 
TRA 

.END 

:C~QR ( *B6•2 ).~CMPLX 
$QR1-~00)~etMALF(·THETA)+ 

:CMPLX ........... 
MES QR 
ME POLAR 
.~CARTN . 
*•ENTRY 
lll(CSQR 

•l::NTRY 
EXIT--
*86~2,B6+1 
. aB6.,.12, B6+ 1 
,MEPQLARi CC+ l 
JiEREAL., U;T7 
d2~ I S6+·1 
JIESQRi cc+ l 
B6·2 
aB6~2186+l 
iCARTN,CC+J 
.z-s · -
t. 

l 
1 
2 
8 
4 
5 
6 

_·7 
1.0 
l I 
12 
13 
l 4-
l-5 
1.6 
1·7 
20 
21 
2?. 
2:3 
:2lf-
25 
:26 
'27 
30 
31 
32 
33 
31+ 
35 



PROGRAM C§QR 3/03/67 16,32 

R~AL 77771 '+2 64575 '36 7000 00000 
lMAG 77772 75 75757 57 5000 00000 

:SQR 77773 62 60612 52 5'+00 00006 
'POLAR 7777.,i,. 57 5~631+ 06 1400 00000 
CARTf\! 77775 '+2 lf!.'616 35 5400 00000 ;,:J ENTRY 77776 75 4At55~ 36 1'+00 00000 

77777 42 62606 12 5400 00000 
l Ot o I 000 00 lf.'+0 1 7777Jt ENT~Y -
2 47 ?lA'+I 00 000! 00012 '.EXIT 
3 01 ?!706 26 0500 77775 
·4' 01 21'706 26 '+100 77775 
5 01 4000() 20 4401 77766 POLAR 
6 01 ?1704 07 0'+01 77762 REAL 
7 02 10702 26 0001 OOOOr, .. OOOOA 

10 01 40000 20 1+40! 77762 SGR 
l l 01 ?Ono! 00 1+100 77775 
1:2 01 ?1706 26 4100 77775 
13 01 lf('OOO 20 '+lJ.0 1 7776! :CAR TN 
14 01. 4!00~ 00 '+000 77772 

EXIT 1,5 O!. 01000 00 4000 00000 
liOOE :.'{ llOIOlOlE )IE 

·ooooA 16 01 00200 00 0000 00000 

·~ '316 REAL, 0 77771 I T10000000000000 0 
3l7 !MAG 0 77772 3 \20000000000000 0 
320 $QR 0 7777'3 1 J3000000Q000000 0 
321 POCAR 0 77774 1 140000000000000 0 
322 CARTN 0 7777?, 1 'fsooooooooooooo 0 
323 ENTRY 0 77T7e l \60000000000000 0 

1·- 3;::il/, EXIT 0 J:5 1 '340000000000000 0 
' 3~5 •OOOQA a I~ 1 360000000000000 0 

, . ., 

' 
I 



CEXP

0 

0 

0 



-

REAL 
IMAc., 
EXP 
SIN 
ENT 1~Y 

PRQt,RAM 

316 
317 
320 
3::, 1 
322 

3/02/67 t3, 25 

REAL 
IMA.G 
EXP 
SIN 
ENTRY 

PF 

R 

T7 

CEXP 

77772 
77773 
77774 
77775 
77776 
77777 

REAL 
IMAG 
E:XP 
SIN 
~N!RY 

1 
2 
3 
4 
0 
6 
7 

10 
l 1 
12 

ORG 

REM 
REM 

REF 
REF' 
REF' 
REF' 
REF' 
REF 

TRA 
L.T7+2 
TSR 
LT7+2 
TSR 
FMP 
STO 
FMP 
STO 
TRA 

END 

42 
75 
4l!-
62 
75 
42 
01 
47 
01 
01 
01 
02 
01 
07 
01 
01 

r:-4c::7c:: 
7F757 
f,7r:;7,;, 
i:;oi::;52 
441,c:,51,, 
4'+!, 7,;;, 
("! l OQf'I 
r:;o~ 7':J 
4,0oon 
5047';1 
40oor. 
I rlt,0!"1 
20001 
10600 
?000! 
r"! lOOC'\ 

0 77772 
0 7777"3 
0 7777'+ 
0 77775 
0 77776 

36 
57 
52 
52 
36 
12 
00 
26 
20 
26 
20 
66 
00 
66 
66 
66 

PAGE 

e 
3 

CEXP(•86•2l·CMPLX 4 
~EAL~etXtCOs YI IMAG=e+Xt§IN y 

~MPLX ...... 
•1::XP 
•SIN 
••ENTRY 
•CEXP 

•l:NTRY 
-~6-2106+! 
•E)(P1CC+l 
•'36•2106+ 1 
•SIN,CC+! 
86-l I B6-1 
•REAL 
b~1B6•! 
•IMAG1B6-I 
lllf36+ i I 86• J 

1000 00000 
5000 00000 
S'f.00 00000 
5400 00000 
1400 00000 
5400 00000 
4l!-O t 77774 
0500 7777'5 
440! 77770 
osoo 77775 
4401 77767 
0100 77776 
4401 77762 
0100 00000 
4401 7776i 
4500 00001 

310'2/t,7 13, 42 

tNTRY 

EXP 

SIN 

REAL 

IMAG 

12oooooooooocoo 
r30000000000000 
14000000000QOOO 
l50000000000000 
160000000000000 

0 
0 
0 
0 
0 

6 
7 

10 
l I 
12 
13 
14+ 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 



CLOG

C) 

0 



0 

I:) 

I-· 

:3/03/67 J ~· :28 

CLOG 

LOG 
PQL.AR 
REAL .. 
IMA ti 
ERR 
EN'fl'(Y 

SACK 

EXIT 

p~~tJ~ 

M~SS 

'T7 

·00 

.z 
·z 

OR~ 

REM 
:REM 

REF 
REF 
:REF 
REF 

.. REF' 
REF' 
RE~ 
·rRA 
:RWT 
.CLA,D8L+2 
IF'( NZE):SKP 
lF(ZER)TRA 
:tLA,O~L+2 
TSR 

.CT7 
'TSR 
STO 
AB6 
·rRA 

TRA 
NOP 
STO 
'TRA 
BCD 

.END 

PAGE 

:CLOGl*B6·2)~CMPLX 

1 
'2 
3 
4 

-~L.OG ( *6§•2 ~::LOG< MOD) ·+ , , ITljETA 

,MtL,QG 
:NriPQLAR' 
:Cf'1PLX .......... 
'ME ... ERPR 
,~h·ENTRy 
JKCL.OG . 

•E:NTRY. 
EXIT
illE86•E, R·.r7 
.Z.eB6+ 1 
ERROR 
asi:; .. 2,e6+1 
~PQL;A;RJCC+l 
*REAL 
•LoG'.iCC+I 
IIEREAL ... -
Z-lt, 
z 
IIEERR 
MSSS 
*IMAG 
BACK-
.ZERO AR§UM~N!SI 

,6 
·7 

. fo 
i I 
1:?. 
f3 
1'+ 
1'5 
16 
17 
20 
:21 
22 
.23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
lf.0 
'+ l 
'+2 
'+3 



- --- -·- .... -·- _,,_ -~ -·-

pRor,RAM CLOG 3103/67 16, 33 

LOG 77771 53 ~6462 52 5400 00000 
- POLAR 77772 57 56534 06 1400 00000 

REAL' 77773 42 5J+575 36 7000 00000 
!MAG 7777'+ 75 75757 "57 5000 00000 

C~) ERR 77775 75 446p:; 76 1'+00 00000 
ENTRY 77776 75 '+lj:55(.., 36 1400 00000 

77777 4? 5:!564 62 5400 00009 
1 01 o:t:ooo 00 lt,40 I 77774 :ENT~Y 

:2 lt7 ?1641 00 0001 ooo n· :EXIT 
,3 01 21706 17 osoo 7777~ 
-4 01 02050 26 0000 00000 
:5 07 OJC'lO 00 4001 00007 ERROR 
6 OJ ?"1706 26 '+100 77775 
7 01 40000 20 '+401 77762 POLAR 

10 01 5047!") 00 0401 77762 'REA~ 
1 1 01 40000 20 4401 777,57 .LOG 

BACK 1:2 0.1 ?0001 00 4401 77760 'REAL. 
t3 0.1 41006 00 '+000 77773 

EXIT 1,4 Ol 01000 00 4000 00000 
ERROR 15 oo OTooo 00 4401 77757 'ERR 

to 01 ,30000 00 0001 0000? MESS 
17 00 ?0001 00 4401 77754 . !MAG 
20 00 01000 00 4001 77770 BACK 

MESS 21 71 '+46 r~ 62 5zt.06 llf.664 
~2 54 44556 36 2222 52525 

IIOIOIE l"t llOIOIE W 11€ 

'~ 

13!6 .L.OG 0 77771 'f20000000000900 0 
,3J7 Pot:AR 0 77772 ,130000000000QOO '0 
320 REAL 0 77773 140000000000000 0 
:321 !MAG 0 7777'+ ·-Tsooooooooaoooo 0 
·3~2 ERR 0 7777~ · r 60000000000000 0 
:3?3 ENTRY 0 77776 170000000000000 0 
3~4 Ex IT 0 1,4 '3'+0000000000000 0 
:325 ERROR 0 !5 350000000000000 0 
326 BACK 0 1.2 320000000000000 0 
3?7 MESS 0 ?l 420000060600000 0 



CSIN

0 

0 

0 



3/02/67 t 3· 27 PAGE 
I 

CSP~ QRG 2 
3 

REM CSIN(*66-2l•CMPLX 4 
REM SIN(RICOSH(y l,COS(R)§INH(I! 5 

6 
cos REF •cos 7 
SINµ REF •SINH 10 
REAL REF C"1PLX 1 1 
IMAl":1 REF ....... 12 
ENT~Y REF ••ENtRy 13 

REF' •CSif\J 14 
15 

TRA •ENTRY 16 
PF ~T7+2 •96•1186+1 17 

TSR •SINH,CC+! 20 
[T7 •g6•3 21 
STO,D=,L BS•3 22 
TSR •cos.,cc+1 23 

R FMP 86-2 24 
STO •~EAL 2!5 

T7 FMP t:,1, ... 3., I •86 2~ 
STO •n °'1A<; 27 
TRA •96+2 30 -

31 
END 32 

PRQ!.iR.AM CSIN 3/02/67 13, 43 

cos 77772 '+2 5662~ 52 5'+00 00000 
SINH 77773 62 i:::0~54 72 5'+00 00000 
REAL 7777'+ '+2 54+57i::: 36 7000 00000 
IMA.G 77775 75 75757 57 sooo· 00000 
ENTRY 77776 75 44!,55f- 36 l'+OO 00000 

77777 '+2 ~2505 52 5400 00000 
1 01 cl QQ("I 00 '+401 77774 ENT~Y 
2 '+7 1='04 7'? 26 0500 77776 
3 01 40000 20 '+ lf.0 I 77767 SINti 
'+ 01 50470 00 osoo 77774 
5 01 '?0005· 00 '+100 77774 
6 01 Li.0(')0('1 20 '+4!-0 I 77763 cos 
7 02 ,e~oc, 00 0100 .77775 

10 Ot ?0(')01 00 '+401 77763 REAL 
l 1 07 10600 76 0100 77774 
12 01 ?Ooot 00 '+'+0 I 77762 IMA~ 
13 01 01oon 00 '+500 0000? 

••••••••• 

3!6 cos 0 77772 j"~ooooooooooooo 0 
3,7 SINH 0 7777! t OOOOOOOOOQOOO 0 
3i-'O REAL 0 71771+ l30000000000000 0 
3?1 IMAG 0 77775 t'+0000000000COO 0 
322 tN!RY 0 77171., tsooooooooooooo 0 



CCOS

0 

l 
I 

IO 

0 



3/02/67 t 3, 28 PAGE 
I ccoi:, ORG 2 
3 

REM CCOSl•B6-2l.CMPLX 4 
REM tis(RlCOSH(I),-SIN(RlSINH(l) 

- - • t •• 

6 
SIN REF' •SIN 7 
SINH REF' •SIN~ 10 
REAL REF C"1?l.X l l 
IMAG REF' ••••• 12 
t'.:NTPY REF' ••ENTRY 13 

REF' •CCO~ 14 
15 

TRA •E'.i'.ffRY 16 
PF [T7+2 11tB6-t166+t 17 

TSR •SIN~1CC+I 20 
LT7 •136 ... 3 21 
STO,DBL. 66 ... 3 22 
TSR •SIN1CC+1 23 

R FMP Bf:i ... 2 24 
STO •REAL. as 

T7 FMP 66-3:,r •B6 26 
-u STO •IMAG 27 

TRA -~36+2 30 
31 

END 32 

flROr'1RAM ccos 3/02/67 t 3, 4~ 

SIN 77772 62 5055? 52 5lf.00 00000 
SINH 77773 62 ~0554 72 5lf.OO 00000 
RE.AL. 7777'+ '+2 5'+575 36 7000 00000 
IMAG 77776 75 75757 57 5000 00000 
ENTRY 77776 75 41+~56 36 J400 00000 

77777 '+2 4:~56~ 22 5400 00000 
1 01 01000 00 '+lf.0 I 7777'+ ENTRY 
2 47 ~047::> 26 0500 77776 
3 01 4000C'I 20 440 I 77767 SINH 
4 Ot i::0470 00 0500 77774 
5 01 ?0005 00 4100 77774 
6 01 40000 20 4401 77763 SIN 
7 02 10600 00 0100 77775 

10 01 ~coot 00 4'+0 I 77763 REAL. 
l l 07 !060C 76 0100 77774 
12 1 t ~ooot 00 '+'tO I 77762 IMA§ 
13 Ot r'\JQOl"I 00 4500 00002 

••••••••• 

316 SIN 0 7777! 120000000000000 0 
317 SINH 0 77773 130000000000000 0 
320 REAL 0 77771+ i40000000000000 0 
321 IMAG 0 7777! J50000000000000 0 
3~2 ENTRY 0 77776 160000000000000 0 



CTAN

0 

0 
1-1 

I 

0 
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,···'\. 

02/06/6P. !6,55 

CTAN 

SINH 
SIN 
TAN 
Ef-<R 
r<EAL 
IMAG 
ENTRY 

YZERO 

ERROR 

PF 

F' 

T7 

p 

T7 

10 

ORG 

REM 
KE!'1 
KEM 
f"<EF 
REF 
REF 
REF 
REF 
·ii:;-
N-1" 

"EF 
REF 

TRA 
RWT 
CLA.t DPL 
F.A.J+c' 
iF(ZE!::')TRLI 
FAD .. 
iSR 
DBL.+,: 
LT7 
TSR 
FAO+c>. 
IF ( ZER l TR.II 
i./DF 
STO 
F'DV 
STO 
TRA 

TSR 
LDR 
STJ,Di=lL 
TRA 

TRA 
L.Tl 
TRA 

1 
2 
3 

C TANJ *36-2) ,..CM;:,LX 4 
R~AL=SIN 2X/lCQSH 2Y + COS 2Xl 
f~AG:SINH 2Y/(C0SH 2Y + COS 2X) 
~SINH 7 
MSIN lO 
MTAN 11 
M+j'.."'RpF,; 
(."IP[X 

~ .... i::N P?y 
~\C:TM;J 

;r..;1::>HRY 
t:.'l<I T, H6- l 
;.,;'36"" 11 U-o-T7 
u 
Y1ERO 
T7,B6+1 
"~'~ IN, cc+ I 
Z,36+ I 

~:;INH.,,CC:+l 
b·S-1 
t:.'=?~OR 
b,s-2·· 
iR,EAL.., 36""' I 
t;,:~+l,l36-l 
~·.I.iAGPc:\6""'1 
l, 36 ... ! 

l. 
;,\~EAL 
~eS::;<IT,r36-1 

,vsf::'~R, E6- l 
1·'J6~3,a6-1 
Y7E~O.r3f-t 

12 
13 
1 4 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
3€-
37 
40 
'+ l 
'+2 
4,3 

'+ '+ 
45 
4-6 
47 
50 
51 
52 
'""? o. 



PROGR.A.M 

316 
317 
320 
321 
322 
323 
324-
325 
326 
327 

:.;_; ·. 

S!Nrl 
SIN 
T,\N 

CTAN 

SINH .• 0 
SIN. 0 
T A,\J 0 
ERF< 0 
REAL 0 

, ·rMAG 0 
E.NIRY 0 
EXIT () 
YZERo 0 
ERf~OR 0 

0;::/06/68 t 6, 58 

SI i'1 

·yzF'RrJ 

.77770 170()00000000000 
77771 ::iooooooooooooGo 
7777"e. I 210000000000000 0 
7777'3 1 220000000000000 0 
77771+ 1 ?30000000000000 0 
7777f'5 1 2ii-00000000noooo 0 
7777r- 1 ?50()00000000000 0 

?1 470000000000000 0 ..., .... ·'.' c: i:.;00000000000000 0 
'? (: 540000000000000 0 



CCOT

0 

0 

0 



3/02/67 t 3, 29 PAGE 
I 

CCOT ORG 2 
'~ 3 L) REM CCOTl*B6-2~·CMPLX l!, 

.REM REAL=SI N ·2x1 ( COSH 2Y·COS 2Xl 
REM lMAG=SlNH '2Y I ( COS .2X~CQSH 2Yl 

7 
SINH REF' Ji1:8INH t0 
StN REF •SIN 1 I 
COT REF JiECQT 12 
ERR REF )l(•ERPR 13 
REAL REF CMPLX l '+ 
IMAG :REF ............ 15 
ENTRY 'l~EF' *""ENi'Ry 16 

'REF •ccot 17 
20 

TRA *ENTRY 21 
PF RWT EXITIB6-1 22 

CLA,DBL *86 ... ,l, U.;.T7 23 
R FAD+2 u 24 

IF(ZERrTRA YZERO 25 
T7 FAD• T7,B6+t 26 

TSR •sIN,CC+t 27 
()8(+2 ,Z, 86+ 1 30 
t,.T7 86.;.3 31 
TSR ~SIN~1C£:+t 32 

R FSB+2 86 ... l 33 
IF ( ZER )Tf3A ERROR 31+ () \iDF' 66 ... 2- 35 

',,___.; STd li-REAL,B6-t 36 ... r, FDV B6+ l ,'B6 ... J 37 
STO ~!MA~>B6-t 40 

EXIT TRA Z,86 ... 1 4 1 
42 

YZEt-(Q TSR liECQT,CC+l 43 
L..DR z 44 
STO,DRL *REAL 45 
TRA #iEXIT,86-t 46 

47 
ERROR 1·0 TRA *ERR,B6-l 50 

.LT7 *86·3.166 ... I 5) 
TRA YZER91B6-t 52 

53 
.END 54 

I'' 

I 

i 

I 

I· 



r!'V ,.;; 1",-,n 1.,1,,v I _,, ·v c..r o ,, I .;,, . ""':"' 

Sir--!H 77770 62 50554 72 5400 00000 
Sl~-i 77771 62 c::;0552 52 5ll-OO 00000 
car 77772 '+2 5663? 52 5400 00000 
tRR 77773 75 44615 76 1400 00000 

0 REAL 77774 42 54j;57r::; 36 7000 00000 
!MAG 77775 75 75757 57 5000 00000 

ENTRY 77776 75 44556 36 1400 00000 
77777 42 4,f566 32 5400 00000 

1 01 01000 00 '+lf.0 I 7777'+ ENTRY 
.2 47 2J641 66 0001 00016 EXIT 
3 01 ?1704 07 0500 77776 
''+ 02 !0402 00 0000 00001 
5 01 Olotn 00 4001 00014 YZE~O 
6 07 10401 26 0000 00007 
7 01 40000 20 Lt-401 7776T SIN 

16 01 ?0006 26 0000 00000 
t I 01 ~Olf70 00 0100 77774 
12 01 40000 20 4401 77755 SI i-.1~ 
13 02 1050~ 00 0100 77776 
I '+ 01 01010 00 Lt,00 t 0001 t ERROR 

i< rs 01 16700 00 0100 77775 
16 01 20001 66 '+lf.0 1 77755 REAL 
17 17 !0700 66 0100 00001 
20 01 ?000! 66 4401 77754 IMAG 

EXIT 21 01 otooo 66 4000 00000 
YZERO 22 01 40000 20 4401 77747 COT 

23 01 fi0400 00 0000 00000 
24 01 20005 00 4lf.O I 777'+7 REAL 
25 01 otooo 66 4lf.O l 77772 EXIT 

ERROR 26 Io 01000 66 4401 77744 ERR 
I -- C) 27 01 59470 66 0500 77774 
I " 30 01 01000 66 400! 77770 YZE~O 

***''11!1Ell01E** 

316 SINH 0 7777,(!J I · 170000000000000 0 
31. 7 SIN 0 77771 I 200000000000000 0 
320 COT 0 77772 1 210000000000000 0 
3;, 1 ERR 0 7777'3 I 220000000000600 0 
3;:,2 REAL 0 77771.lr I 230000000000000 0 
323 !MAG 0 77776 1 240000000000000 0 
32'+ ENTRY 0 77776 I 2sooooooooooooo 0 
3?5 EXIT 0 ?t I 470000000000000 0 
3'.'."6 YZERO 0 ?2 I soooooooooao6o6 0 
327 ~R80R 0 '?~ I 5lf.0000000000000 0 

-- ) 



CASN

0 

0 

0 



3/03/67 t ~· 29 PAGE 
I 

CASN QR~ ?. 
3 

REM CASNIX+,IY):~,lCASNH,I(X+,IYl 
REM CATN, CTNH'ENTER AT ORDER j 5 -

6 
REAL REF Cil1?LX 7 
IMA'i .REF ••••• t (') 
CASNH .REF' •CASNH l I 
E:NT~Y REF' ••ENTRY 1? 

REF' •r:ASN 13 -
1 4 

TRA •ENTRY 15 
CLA CASNH I~ 
RWT tisusR 17 

PF RWT E.XIT1B6•l 20 
CLA+2 -*86,86+1 21 
~LA+2 -~6•2166+! 22 
CLA,D8L+2 a.'36•2186+! 23 

TOSUBR TSR •Z,CC+t 24 
CLA,DRL •REAL,86•1 25 

... u XUR z, 36:,.; I 26 
STO,D8L •REAL166•t 27 

EXIT TRA z 30 
31 

END 3? 

PROGRAM CASN 310'3167 I 61 33 

REAL 77773 '+2 ~,~7c:; 36 7000 00000 
IM.AG 1777'+ 75 75757 57 5000 0000() 
CASNH 77775 l!-2 4062'- 5'+ 7400 00000 
~NTRY 17776 75 l.i.~556 36 1400 00000 

77777 lf-2 4062C:, 52 5400 00000 
1 01 O!l'lOO 00 '+401 77774 ENTRY 
2 01 ~1,00 00 0001 7777? CASNH 
3 01 ~ 1 641 00 0001 00004 ·rosUBR 
. '+ l!-7 ?164! 66 0001 00007 EXIT 
5 01 2170? 26 1500 00000 
6 01 ?T7o? 26 0500 77775 
7 O! ?1706 26 l!-100 77775 

rosuBR 10 01 1+0nOl"I 20 4400 00000 
l 1 Ol 21704 66 0'+01 7776j REAL 
12 1 l c:;a.oon 66 0000 0000() 
13 01 ?000~ 66 '+'+01 77757 REAL 

EXIT 1 '+ 01 n t C'Ol'l 00 '+000 00000 
••••••••• 

31·6 REAL 0 777?"3 1 120000000000000 0 
317 IMAG 0 7777'+ 3 t3ooooooooooooo 0 
3~0 CASNH 0 7777~ 1 11+0000000000600 0 
321 EN'tRy 0 77776 I rsooooooooooooo 0 
3~2 TOSUBR 0 ,e l 26000000000QOOO 0 
3?3 ExlT 0 14 l 320000000000000 0 



CATN

0 

0 

0 



3/03/67 1~·29 

CAT"~ 

CATNH 
CASN 
ENt~Y 

PROr.iRAM 

CATNH 
CASN 
ENTRY 

IIOIUIE II! Ill IIE 11011 * 

316 
317 
320 

CATN 

77774 
77775 
77776 
77777 

CATNH 
CASN 
tN!RY 

1 
2 
3 
4 

QRG 

REM 
REM 

REF' 
REF' 
REF' 
REF' 

TRA 
STX 
CLA 
iRA 

END 

'+2 
42 
75 
42 
01 
01 
01 
01 

4063t::i 
'+062=-
44556 
1.LQ63'5 
o t nor. 
'+3oor:; 
~1701"1 
(') 1 (')01"1 

0 77771. 
O 77775 
0 7717,, 

54 
52 
36 
52 
00 
00 
00 
30 

PAGE 
t 
2 
3 

CATN(•86-2l:•,ICATNH,I(X+,IYl•CMP X 
I REAL I IS BETWEEN ZE~O AND 'p I 

•CATNH 
IIE".:ASN 
••ENTRY 
llif'.:ATN 

lll~:'-'TRY 
2 
C~TNH 
iCASN.eCC+X 

7'+00 00000 
5400 00000 
1400 00000 
5400 00000 
4401 77774 
4000 00002 
0001 77770 
1+'+0 1 77776 

3103167 16, 3'+ 

ENTRY 

CAT NH 
CASN 

tAi-000000000Q000 
1soooooooooo600 
'i 60000000000000 

0 
0 
0 

6 
7 

10 
1 1 
12 
1. 3 
14 
1 !5 
16 
17 
20 
21 



CSNH

0 

0 

.o 

( 
I 
l 

i 
I. 
1 .• 



3/02/67 t 3, 55 PAGE 
t 

CSN,; ORG 2 
3 

REM CSNH(•a6-2l~CMPLX 4 
REM ~SNHjX+/Yl=sINH x cos y,1./COSH X SIN 

6 
REAL REF CMPLX 7 
iMAr:. REF' ••••• 10 
SIN REF' •SIN 1 1 
SINH REF •SINH 

1 " e:NTr(Y REF ••E:NTRy 13 
REF' •CSNH 14 

15 
TRA •ENTRY 16 

PF LT7+2 •B6-I,B6+t 17 
TSR •SIN1CC+1 20 
LT7 11186•3 21 
STO,OBL 86'"'3 22 
TSR •SINH1CC+t 23 

R FMP 86 ... 3, I •96 24 
STO •IMAG 25 

T7 FMP 86+1 26 
sro •REAL 27 
TRA -~6+2 30 

31 
END 32 

33 

PROGRAM CSNH 3/02/67 13· 55 

REAL 77772 '+2 5,i;57=; 36 7000 00000 
IMAG 77773 75 7!5757 57 5000 00000 
SIN 7777'+ 62 c:::055;:, 52 5400 00000 
SINH 77775 62 r::::G554 72 5400 00000 
ENTRY 77776 75 4'4-55f- 36 1400 00000 

17777 42 ~2554 72 5400 00000 
1 01 CICIOt"l 00 '+401 77774 ENTRY 
2 47 c::047;:, 26 osoo 77776 
3 01 u.O("IOr. 20 4.1+-0 I 77770 SIN 
'+ 01 «:;O£i.7r. 00 0500 77774 
5 01 ?OOOt:i 00 4100 77774 
6 01 40oor 20 'ttf.01 77766 SIN~ 
7 02 I06or 76 0100 77774 

10 01 ?Q("IQI 00 4401 7776? IMA§ 
1 1 07 !f'!60t"l 00 0100 00001 
12 01 ?\,1001 00 4401 77757 REAL 
13 01 rioor. 00 '+500 0000? 

110••~····· 

316 REAL. 0 77772 l t30000000000000 c 
317 lMAG 0 7777! 1 1~0000000000000 c 
320 SIN 0 7777", 1 Tsooooooooooooo c 
321 SINH 0 7777! 1 t60000000000000 c 
3::i2 ~N!RY 0 7777~ 1 170000000000000 c 



CCSH

0 

0 

0 



3/02/67 l'+,00 

CCSH 

REAL 
IMAG 
SlN 
SINY 
ENTqY 

PROB RAM 

PF 

R 

T7 

REAL 
IMAG 
SIN 
SINH 
ENTRY 

ORG 

REM 
REM 

.REF' 
REF' 
REF 
REF' 
REF 
REF' 

TRA 
LT7+2 
TSR 
L.. T7 
STO,D~L 
TSR 
FMP 
STJ 
FMP 
STO 
TRA 

END 

CCSH 

77772 '+2 
77773 75 
7777'+ 62 
77775 62 
77776 75 
77777 '+2 

1 01 
2 47 
3 01 -
4 01 
5 01 
6 01 
7 02 

10 at 
l 1 07 
12 01 
13 01 

~ .. 57~ 
75757 
~055? 
150554 
44556 
42624. 
oioon 
f'.047? 
4,0000. 
~047n 
?0005 
4QOOC'l 
10600 
?Ooot 
!06on 
?0001 
("\ t oon 

••••••••• 

.3 ! 6 REAL 0 7777; 
317 IMAG 0 7177 
.320 SIN 0 7777'+ 
321 SJNH 0 77775 
3:,2 ENTRY 0 77776 

PAGE 

CCSM(*66•2).CMPLX 

1 
2 
3 
4 

;csM (. X+/Y l::: CCOSH x I cos y+/!SINH XlSI 
6 

01PLX 
••••• 
•SIN. 
•SINH 
••ENTRY 
•CCSA 

•ENTRY 
•96•1166+! 
•SIN,CC+t 
•96•3 
66-3 
•SINH,CC+t 
86-2-
-~EAL 
B1:i ... 3, I •B6 
•IMAG 
IM"36+2 

36 7000 00000 
57 5000 00000 
52 5400 00000 
72 5400 00000 
36 1400 00000 
72 5400 00000 
00 4A+-O t 77774 
26 osoo 77776 
20 '+401 77770 
00 0500 7777'+ 
00 4J00 77774 
20 '+A+-0 I 77766 
00 0100 77775 
00 '+'+0 l 77761 
76 0100 77774 
00 4401 77760 
00 4+500 00002 

3/02/67 t 4, 00 

ENTRY 

SIN 

SINtj 

REAL 

IMAG 

13000000000QOOO 
t't0000000000('100 
Tsooooooooooooo 
160000000000000 
110000000000000 

7 
10 
l l 
12 
l3 
14 
15 
16 
17 
20 
21 
22 
23 
2'+ 
25 
26 
.27 
30 
31 
32 
33 

I 

I 

i 
c 
c 
c 



CTNH

0 

lo 

0 



3/03/67 t 6, 30 

CTNH 

CTAN 
CASN 
ENT~Y 

PRQ<'iRtlM 

CTAN 
CASN 
ENTRY 

ll llE IN ¥ llOIOIOOE 

3!6 
3,7 
3?0 

CTNH 

77774 
77775 
77776 
77777 

CTAN 
CASN 
ENTRY 

1 
2 
3 
'+ 

ORG 

REM 

REF 
REF 
REF' 
REF 

TRA 
STX 
CLA 
TRA 

END 

'+2 t-.!4oi::: 
'+2 4062i:; 
7r:, ~Al-~5" 
4+2 ~si::;s~ 
01 I"'! l OOf'I 
01 43ooi::: 
01 ;, 1 701"'\ 
01 ct oon 

O 7777'+ 
0 77775 
O 77776 

52 
52 
36 
72 
00 
00 
00 
30 

PAGE 

CTNHtX+.IY):-,ICTAN,llX~,IYl - . ' . ~ 

•CTAN 
•CASN 
•·ENTRY 
•CTNH 

•r;:\ITRY 
2 
CTAN 
•CASN1CC+X 

5'+00 
Slf.00 
1400 
5400 
4'+01 
'+000 
000! 
'+40! 

00000 
00000 
00000 
00000 
77774 
00002 
77770 
77770 

3103167 16, 3'+ 

ENTRY 

CTAN 
CASN 

60000000000000 
70000000000000 

100000000000000 

0 
0 
0 

t 
2 
3 

5 
6 
7 

10 
1 1 
12 
13 
14 
15 
16 
17 
20 



CASNH

0 

0 

0 



-~-

CASNH 

CADIJ 
REAL 
IMAli 
CLQL, 
CMPY 
CSQR 
ENTRY 

FETCH 

EXIT 

3/03/67 1~130 

u 
... u 

PF 

u 

ORG 

REM 
REM 

REF' 
REF 
REF' 
REF 
REF 
REF 
REF 
REF' 

TRA 
CLA 
CLA 
RPE,WTG 
RWT . 
CLA1D8L+2 
CLA+2 
CLA+2 
Sl3 1 
'TRA 
CLA 
FAD• 
.CLA1DPL+2 
CLA,or::iL+2 
iSR 
SB1 
CLA,Dql..+2 
882 
TSR 
CLA,Dt;L+2 
CLA,DPL+2 
TSR 
AB6 
CLA,D2L 
TRA 

END 

PAGE 
I 
2 
3 

CASNHIZl=CLoGIZ+CSQR(Zf2•+1 l) 
tACS~ ENTE~s AT THIRD INSTRutTION 
- - - - 6 

*CADD 7 
C~PL~ 10 
••••• 11 
~CLOG re 
*CMPY 13 
*CSQR 14 
*•ENTRY f5 
~CASNH 16 

i*iENTRY 
cc-1,cc+1 
tc ... 1 
FE:TCH,86•1 
Exrr,B6-1 
*96,B6+1 
aB11B6+l 
a82,B6+! 
86-4,!•82 
*CMPY 
d t. 0 . 
i.,p:(EAL 
*REAL,86+1 
a86Fl>2>B6+t 
li(;CSQR>CC+t 
8$-6186-1 
*~EAL,86+1 
li96 .. 2 
*CADD 
*qEA[,86+! 
a.S6r;o21B6+t 
*CLOG,CC+! 
Z-d9 
a.>;!86+2,U•Bl 
Z,R•B2 

17 
20 
21 
2? 
23 
24 
25 
.26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
'+O 
'+ I 
42 
4'.3 
4lf 
45 
'+6 
47 
50 
51 
5? 



I • 

I 
I 
I 

I 

I 

I 

I 
I 

I: 
I 

0 

'\ 

PRO Fl RAM CASNH 

CADO. 77770 
REAL 77771 
lMAG 77772 
t.LoG 77773 
CMPY 77774 
CSQR 77775 
ENTRY 77776 

77777 
I 

:2 
3 

,4, 
5 
6 
7 

10 
1 l 
12 
! 3 

FETCH Pr 
15 
16 
17 
20 
21 
22 
23 
2Jt 
26 
26 
27 
30 

EXIT 31 
llO!EllE'~***llE* 

·ooooA 32 

316 
317 
320 
3;:, 1 
322 
·323 
3~4 
'3~5 
3;~6 
•327 

CADD 
REAL 
!MAG 
CL.OG 
CMPY 
.CSQR 
ENTRY 
FETCH 
EXIT 
·•OOOOA 

i+2 40434 32 
'+2 5~575 36 
75 75757 57 
42 c:;3564 62 
'+2 54577 02 
'+2 6~606 1'2 
75 44556 36 
42 4062~ 54 
01 01000 00 
01 Pl'70C 20 
l 1 ~1100 00 
01 ?07'+1 66 
4-7 ?16'+1 66 
01 21'706 '26 
01 ~170? 26 
01 ~t7o~ 26 
01 4C001 72 
OJ 01000 00 
01 2l70(") 00 
01 I ()l!,O I 00 
01 .. r' 1706 26 
OJ ?1706 26 
O!. 40000 20 
O! u.0001 66 
01 21706 26 
01 4000? 00 
01 40001'1 00 
O! 21706 26 
01 21706 26 
01 ll-0000 20 
O! /;. l 006 00 
01 ;:, 1701;. 41 
01 01oor. 52 

01 00100 

O 77770 
0 77771 
0 77772 
O 77773 
0 7777/J: 
0 77775 
0 77771:i 
0 1 '+ o ,r 
0 '.12 

00 

I 
1 
3 
1 
1 
1 
1 
l 
1 
1 

5400 
7000 
5000 
5'+00 
5400 
5'+00 
1400 
7400 
'+401 
0001 
000! 
000! 
000! 
0500 
l+-002 
4004 
4100 
4401 
0001 
0401 
040! 
'+JOO 
4,401 
4100 
0401 
4100 
'+401 
0401 
4100 
l!-40 I 
'+000 
4500 
'+000 

0000 

3/03/67 16· 35 

00000 
00000 
00000 
00000 
00006 
00000 
00000 
00000 
77774 ENTRY 
7777(:i 
77776 
00007 FETCH 
00023 EXIT 
00060 
00006 
00000 
77773 
7776T :CMPY 
0001,6 "';OoOOA 
77754 REAL 
77753 
77775 

REA~ 

77755 :CSQR 
7777"i 
777'+7 REAL 
77775 
7774~- "CADD 
7T744 REAL 
7777rs 
777'+4 TLOG 
77766 
00002 
00000 

00000 

i'+OOOQOOOOOOQOO 
rsooooooooooooo 
!60000006000600 
!70000000000000 

:200000000000000 
·21 0000000000000 
?2000Q000000000 
370000000000000 
'.5'+0000000000000 
560000000000000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



CACSH

0 

0 

0 



3/02/67 t3, 34 

CACSH 

PROGRAM CACSH 

CASNH 77775 
ENTRY 77776 

77777 
l 
2 
3 

••••••••• 

316 CASNH 
317 ENTRY 

ORG 

REM 

REF 
REF 
REF 

TRA 
CLA 
ADD 

END 

0 
0 

42 4062i:::: 
75 4lti55~ 
42 4042~ 
01 ri I CO('I 
01 ?l 70!" 
Ot , onon 

7777! 
77776 

54 
36 
24 
00 
00 
40 

PAGE 
1 
2 
3 

CACSHl•B6·2):CL0G!Z+CSQR(Z+2•-tll•CM 

•CASNH 
•·ENTRY 
•CACSH 

IIIJ::NTRY 
atECASNH 
a.2.1U•CC 

7'+00 00000 
1'+00 00000 
7'+00 00000 
'+ '+O I 77774 
4401 7777? 
'+000 00002 

3/02/67 14, 03 

ENTRY 
CAS~H 

ioooooooooooooo 
llOOOOOOOOOOC'IOO 

0 
0 

5 
6 
7 

10 
1 1 
12 
13 
14 
15 
16 



CATNH

0 

0 

0 
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12/23/67 t0,Q9 

CATNH 

REAL 
!MAG 
CLOG 
CDIV 
ERPR 
ENTRY 

OKAY 

EXIT 

ERROR 

PF 

p 
IT71 

e 1 
e2 
T? 
T7 

T7 
T7 

z 
10 

QRG 

REM 

REF' 
REF' 
REF 
REF" 
REF' 
REF' 
REF 

TRA 
RWT 
~LA,D5t.+2 
STO,DBL 
lF" ( NZF.') fR.A 
IF"(NZE)SKr:, 
TRA 
CT7+2 
STO 
~AO• 
FSB• 
CLA• 
TSR 
S82 
SBl 
CLA,OtjL 
~T0,08L 
CLA,D~L+2 
TSR 
1.. T7 
VDF• 
VDF• 
TRA 

STO,DBL 
TRA 
TRA 

El\!D 

1 
2 

-=-=--::=:i /·:::f~~~: 
:CATNHt •86-2 ).: l /~OG I ( till I I I ~l~MP -_-·--· - -~ -- ~:_-----. ~~i;3' .. -::=~-· 

C·"1?LX ':==cl==' 
••••• 7 
•CLOG 10 
J!iCDIV ff 

.-• •ERi;H~ ~· 
••ENTRY __ ~. 
•CATN~ -- 14 

11t!:'.r-.JTRY 
: E..'<t T 
,·Tie.a;~, u .. T7 
... 66-3 

C'<'AY,B6+1 
di, O,R,.z 
t:.~ROR,t36 .. I 

:..: _d h 01 ~6+ 1 
}t f;j 61f!i6+ 1 
~:c~5~~6iJ'!!'B 1 c-cc~e 1,:4, 1 .:.s 2 

·96"'3 
ME('\)IV 
•9.li_;:1 t86- t 
llEt,-5 ... 1166- I 
llE~AL.186 ... ! 
St,~'3,86-1 
d~6~2.rB6+! 
•CLOG.rCC+I 
d~f0i~6;..l 
•q€AL,B6"'l 
*f"'iAG 
z 
•qEAL,86 ... t 
•E~PR_1B6-t 
*~XI.T.tB6• 1 

,~ 
lf 
~ 
~ 
~. 

2~ 
23 
24 
·~· 

~c 
~· 

~ 

31 
32 
~ 
-~ 

-jf 
3(-
37 
l+t 
ii+ I 
'+2 
43 
4.4 

45 
4 f-
4 T•c_i: 

50:~t 
5 t~" 
S?c:c 



~=--=:::,===·.::,,--:-:~- -~-- . --------::CI'!T.NH -- ·--·-· ------------ ------ - -- --· -- ------ -- ·--~~±.·· ft't--:Ti'···~·.·· .. ··.:-::~-===~ 
REAL 77771 4~ 54c:::71!:c ~6 7ioo 00000 

--?~~::-~~ 
I MA.G 77772 7..:, 757';;7 r:::7 5100 00000 

-· 

CLOG 77773 '+2 r::;3!:'.'.~4 '-2 5400 coooo 
CDIV 77774 4? 43,:;-o~ i::::2 5400 00000 
E~PR 7777fJ 15 44~lc::; 76 1400 noooc 
ENTRY 77776 75 4-4£:;~~ ~6 1400 00000 

77177 42 40~35 ~4 7400 00000 
I Ot 0 1 ('.)C,Q r10 41J.Ql 77774 ENTRY 
2 '+7 21 ~'+ ! l'\Q 01'.) 1 00024 F.XIT 
3 01 217Cf r17 O'iJO 77775 
4 0\ 200ei:::: f'\Q 4100 77774 
5 02 otN~r ~6 4101 OQOO? OKAY 
6 27 02otn 10 0001 00024 •OOOOA 
7 01 O 1 f"1Qr, A6 4101 0002n l:RROR 

OKAY 10 4 I 1504,~ ~6 01)1 00022 ·ooooA 
I 1 4? ?Of'\vl ~6 '+!JO "'0000 
12 07 1Q!.101 71 0100 77771 
13 07 1 oc::;o! 72 0!00 77773 
Pt Ot 2170! 00 1 100 77774 
! ~ 01 4oruo r10 44 JI 7775A CDIV 
16 0 ! 40r0? '-6 4::;00 77776 
1 7 01. 401"01 t-6 4;:;00 77776 
20 01 217e4 ~6 0401 77750 RE.AL 
21 01 2ono~ l-,6 4100 77774 
22 01 2!70A '.:16 4J00 77775 
23 0 ! 4oro0 '.'Q 440 I 77747 CLOG 
24 01 50'~ 7('1 '-6 0101 00007 •OOOOd 
25 07 16701 #...6 O l+J 1 77743 REAL 
26 07 16701 no 0401 7171+?. IM.AG 

EXIT 27 O!. 01000 1"0 4'100 00000 
ERROP 30 00 200C~ 66 '+'•:) 1 777'+0 REAL 

31 Ir o I 1"'00 A6 4 14-'.)l 777'+3 ERPR 
22 01 O 1 f'\Q("I A6 '+ 1~01 7777?. EXIT 

MliiiWliE:ilEl!f•W* 

•OOOCA 33 01 oo,on no 0000 00000 
•onces 34 0 ! OO~"C :"\O or,oo 00000 

316 REAL 0 7177~ 1 i,oogooooooooooo 0 
317 IMAG 0 7777 I l 10,00000000000 0 
320 CLOG c 77773 1 120000000000000 0 
3?1 Cr:,tv 0 77774 I !30Q0000(10C'OOOO 0 
32Z t:~P~ . 0 7711'5t 1 140000000000000 0 
3~3 Et\lTRy 0 777"'lt, 1 rsooooooooooooo 0 § 
324 EXiT 0. 21 t lf.50ooocooocoooo 0 ~ 3?5 Oi<AY 0 11"1 I ?6(\Q(')OOOOOOoroo 0 
3~6 •OOOOA 0 ::i~ 1 520000000000000 0 
3'?7 E~ROR 0 ":l<"' 1 460Q0000000QCOO 0 
330 •o5nos 0 ..,~ l 530000000000000 0 -·-

-----

·---
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