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09/30/68 23,Q7 

MCOPY QRG 

REM 
REM 
RE!'1 
REi'1 

VS PACE REF 
MS PACE REF 
ERPR REF' 
ENTRY ~~EF 
DUMMY REF 

REF 
REF 

TRA 
•T4 SEU 
-•T-t t:iEU 

RPE,WTG 
T7 20002 
-z TRA 
ea IFINZE)TRA 

SB2 
SUR,LTtt 
Il='(ZER)Tq.A 

81 IFINZE)TRA 
SBl 

81 IF"CNZE)SKP 
CLA 
CL.A+2 

T 4- CRL 
es sTO 

CLA•2 
T4 AND 

1i::-INUL1T:~ft 
LDR 

7 LLS 
STD 
CLA+2 
TSR 
.TRA 

VECT TSR 
z BRJ 

BAU 
82 LT5,STF 
84 LT4,STF 

LOOP P5 MU'<l 
MOVE ( Z I A81 

A82 
e2 IFIPNZ)TRA 

CLA 
z LDR .. 
R 1c:-(NUL)TqA 

REM 
R L,DR• 
83 RPA 
z BAU• 

ERROR ('3 TRA 

PAGE 

*q2 .. •B2, IF Bl : o, 
•82 .. USTAR, IF Bt : B2, 
U~DUP •e2, COPY -•Be IF 
E~TQY IS AT ORDER 3, 

•VSPACE 
IIEMSpACE 
••ERPP 
••E"'JTPY 
llE•.)uMY ........... 
•MCQPY 

a•ENTRY 
cc ... I> CC+ 1 
c,: ... l 
M'JVE 
tH, 96+ I 
a•s4.vE,u•R 
aCC":'1 
a 1 JSrAR , 
B~., u .. i:.3 
e.f::~ROP 
aCC+l 
a:JSTAR 
a82 
DUr1t-1Y, U .. B I 
a.~t,Bf.+t 
a .. :Ji 51 R•B5 
aqow,R•Z 
a~ow,B6+l 
'+40n OOQOO,R•B4 
a.VECT,B4+1 
e1+1 
a,15,tJ•B4 
a.COL 
aCOL,86+1 
a.'*Mc;PACE,CC+l 
oC:C+t 
o"'VSPACf1CC+l 
B11U•Rl 
a.Bt+t1u .. T5 
T5,u•A3 
~~' U•82 
a. 2i+oon, u .. R I 
a1111", u .. 11q5 
a. 7 777e.. 
a.l.OOP 
DU:"lMy, u .. B4 
6'+, ~·Al 
a1UT 
Iii AE JlhOE 

B1,q .. R2 
BI 
s;:i,cc+1 
a.~E~PP 

2 
3 
4 
~ 
t 
7 

10 
1 I 
12 
13 
14 
I i=; 

16 
17 
20 
21 
2? 
23 
24 
2~ 
26 
27 
30 
31 
3? 
33 
34 
3~ 
36 
37 
'+O 
'+ l 
'+2 
'+~ 
'+4 
'+~, 
'+f 
'+7 
50 
51 
52 
,--:i 
:)_, 

54 
5~ 
56 
57 
60 
6! 
6? 
63 
64 
6~ 
6E 
67 
7n 
71 
7? 
73 



09/30/6t-! ?3,()7 
OUT TRA 

UST AR 
SAVE 
UNSA.VE 

ROW 
COL 

1..Tl 
PF MLF 

EQU 
[QU 
EQU 

OCT 
OCT 

END 

d~dNSAVE 
BS-!186-l 
a.40QQ1U+CC 

l O 
116 
l'.37 

z 
z 

PAGE 2 
71;. 
75 
76 
77 

100 
10 I 
102 
103 
104 
105 
106 
!07 
I l 0 



Pl-<QGl-<.A.M Ml...!JPY 09/3(')/68 23, N3 

VSPACE 77771 65 62i::74 1"14 2406 oocoo 
M§PACE 77772 54 6?,r=.74 ('14 240() noooo 
ERPR 77773 7r::, 44'' 1 c:; 76 14 00 00000 
ENTRY 77774 75 44t::5~ ~6 1 '•On l"IQQOO 
DUMMY 77775 75 4~~45 ,,7 040~ 00000 l..;f 

77776 75 75757 r::,7 5400 00000 
77777 5't 4256'5 77 0406 00000 

1 Ot OtC'\00 no i+4o1 7777?. ENTRY 
2 04 2' l"()l".'I ?Q O)Jt 77776 
3 14 21000 "'0 0001 77776 
4 01 2:17'+1 f'IQ 0001 00034 MOVE 
5 07 i?')l"Q? ~6 4006 oooon 
6 10 oir,oo n2 440Q 1"10 t 3~ SAVE 
7 4? o,nsr f'IQ 4 1 01 00001 

IO 01 4')"'02 "'0 *"Jo OOCIO UST AR 
1 I 01 s·~Li.<+r I.J. 3 0'10~ 00000 
12 01 O i'"' 10 l'\Q 400[ 00()37 ERROR 
l3 lf. 1 0 ! r'l50 ro 41'01 00001 
t 4 Ol '+nrot l".'IQ 4006 00010 UST AR 
15 4 ! 02r,50 "'0 4")04 ".'lOCOO 
! 6 0) ?1700 J.J. I 01,Jt 77756 DUMMY 
! 7 0 ! 2t7)? '.',:)6 4')02 roooo 
20 04 45066 c:;5 '+006 000 1 7 
21 lf. r; 2Qr"OI IO '+'JO I 00034 ROW 
22 01 ?\7Q? ~6 '+00 l 00033 RQW 
23 04 5')-::, 14 r::: 4 0001 00034 .. ooooA 
24 01 o·jr4,r, ~4 '+'101 OOC06 VECT 
25 O! 56400 f'\Q 0,10 00001 
26 00 45N;2 44 '+'10o 00017 
27 01 2Q"'01 no 'tOOI 00027 COL 
3Q 01 ·, ?6 '!-'JO 1 00026 COL 21 O? 
31 O! 4,jl"lQ('! ~o 4401 777'+0 MSPACE 
32 O! oiroo ('\Q 4')Ji" l"lOOO I 

VECT 33 0\ 4,jl''\c,)('\ ~o 4401 7773~ VSPACE 
3'+ 00 26?oc 4} Ol"JO?. 00000 
35 01 26 1 00 r15 400? 00001 .. oooos 36 '+:?. 5,:,BSO ll.3 0000 
37 44 5;::;40 k2 0004 nocoo 

LOOP 40 45 4'.:l('·')~ Lt.) 4106 ?'+000 
MOVE 41 20 4jro1 1"'5 4')0Q 77776 

42 01 4tCO? ro 4!")06 77776 
43 42 05150 l"\Q 4')0J 77773 LOOP 
4.i+, 01 217or 44 0001 77730 DUMMY 
LL5 00 5:,401 r::; I 0 1J2Q no coo 
46 O? o T r1+0 l"'!Q 4001 00004 OUT 
47 O?. 5Jl..0t c:2 0010 00000 
50 43 21 ~O I "'0 0002 00000 
51 00 2:) I:) t ~o 000'± coooo 

ERROR 52 03 01roo ro ~'+OJ 77720 ERPR 
OUT l=i~ ,. ,j 01 o troc !"IQ 4 1+06 00137 UNSAVE 

"' -'+ 01 '5jh70 "6 0100 77776 
55 47 4~(1Qf 40 "000 nitoOO 

ROW 56 00 oonor t'IQ 0006 00000 
COL '57 on Oo<"'On no Ol')Oo 00000 

••••••••• 
•OoorA 6Q 00 Or,l"\Q(' r"Q 44on 1"1QQ00 
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I 

Oc/0B/6s. t 2, t 4 

MADD 
ERPR 
ENT~Y 

NOMSPC 

i1lOOP 

z 

7 
T4 
re 
T5 

T6 

7 

7 
T6 
CC 
T6 

P5 
T5 
T6 

T5 

T6 

P4 

OR'.3 
REF 
A'EF 
REF 

KEM 
RE 1 
RP1 

TRA 
6EJ 
K 0 E 
RPE 
TRA. 
BA.U+2 
20002 
RWT 
IF!ZEP)SKP 
IF(!\IZF)TRA 
s=q 
lF(ZER)SKP 
!F(NZF)TRA 
592 
SUR,LT6 
IF(NUL)TiV 
LLS 
SUR,LT7 
!F(NUL)TRA 
LLS 
IFIZER)SKP 
P'~A 
lF(NEG)SK 0 

LT5 
AND 
I F ( NU 1, ) TR A 
LDR 
LLS 
LDR 
LLS 
IF(ZER)SKP 
l'RA 
lF(NEG)SKr, 
LT6 
IF(ZEP)TR,h 
LRS 
L.UL 
ORJ 
or~J 
TSR 
CLA 
LT4,STF' 
MU.J 
S82 
S~6 
S84 
BNA 
A96 
RWT 

•·ERPR 
••E:NtRy 
#i'1A'::)~ 

A1) MATRIX nR yECTOR IBI l 
MITR!Y OR VEClG~ lb?), 
R':'SUL T IN usTAR, 

Ill'~ ~TRY 
v::-t 
Al)'il 
A1)M 
•SAVE.,U•R 
-·-1L186+ I 
a!.,I•85 
SA ·JE.t,1',, 86+ I 
o'l3TAP 
CC+ 1 
USiAR,U•Bi:; 
a·JSTAR 
tc+i 
US TAR, J .. gr.:; 
b ! I lJ,.R 
E. ·1 P T Y , J .. B ~ 
17 1 Q•TJ+ 
b'.'.:!1U•R 
E'v!PTY, U•84 
17,u .. r5 
r:::::; .. 

I S.ICOMP 
T4 
t4 
A~IT 
V~C'tQh' 
b'Hl 
17,U•T6 
b4+l 
11,u .. r7 
T7 
1 ·,,cur1P 
T7 
T7 
N1'1Sr1C1R•Z 
17 
17 
M~~cwr) 
R,J•T7 
*'<CW!J 
s,,u .. t<,3 
B::>, u .. 1:·q 
8~TR 
lli,T6 

* JS!Ah' 
•::,, 1 +o? 
l •i 1, B4+ l 
A'),)"1 

1 
? 
? 
4 
c::: 

f., 

TCl 
In 
I 1 
12 
13 
1 J.;. 

1i:: 
I f 
17 
20 
21 
2? 
2':? 
24 
2h 
2~ 
27 
3n 
31 
3? 
33 
31.1. 
3i:: 
3A 
37 
4,(') 

4! 
42 
43 
44 
4t:; 

4-f 
47 -,.., :::,,,, 

51 
5? 
--::, 
:;) ... 
54 
5~ 
5~ 
57 
60 
6! 
6? 
6'.=I 
64 
6C::: 
6~ 
67 
70 
71 
7? 
7? 



I 

O?I08!6P t 2, 14 PAGE 2 
SPF, Ei::.;;1 Z-1 74 

I 
ADDM ~T4 FAJ+3 pc:-+tll,R2-! 7r:::, 

P I !F(ZE!'.?)SKD a I Jf,, 
TSi~ ML:JOP,Bl-1 77 

SAVEB6 LT7 ( 1- , , I •a6 too 
MLF Mr16"" I I 36- ! I 01 
L.. T4 a~UNSAVE,I•rC !O? 
P?A pC" !01 

lQ4 
VECTOR P5 IF(NUL)TR.A N1VSPC., R•Z !Q~ 

T5 LRS 1 7 !06 
p ORJ v~~cwu,u .. r7 '07 

rs~ 111:1CWD l. 10 
CL A b!,U•A3 ! I 1 

NOVSPC T5 i::.T4,STF B?,U•!::lt ! 1 ~ 
MLN t3ATR ,. 13 
SB6 !iE1 JSTAR ! l 4 
$95 bl+B3 ! 1 i::: 

-B!i r:;t\JA L 1 l~ 
AB6 :11\'l, b5+ 1 l l 7 

P5 RWT A')JV ! ?.O 
SPF,ERM z-1 l 2 I 

ADDV •T4 FAD+3 pr::-+ t Z 1, BI - 1 12? 
TSR SAVEbt. !.21 -

l 2l. 
EMPTY 03 TRA .,;:-~PR ,. 2:-: 

2 .:i8 l u::;rA~,U·B? 126 
TSR *STEX 127 
TS4 S .\ VEl::i6 ,, 31i 
-

l 31 
I NC0r'1P KWT Rr. f URf'' 1. 32 

r5 TRA *C:~PR 133 
RE:: TURI\! TRA ( ( ) ! 3,4 -

1.3c.:i 
UST AR EQU l !"\ 

" 13~ 
XCWD r;.QU 1?6 137 
STEX E.QJ I ~ .3 ! '+0 
SAVE t:..QJ 116 !. 41 
UNS.4. VE EQU l ':l 7 !42 

1. '+3 
6ATR EQJ 4-0JO l44 
MSPCl'JD (' 4 ur.;rAR,20 \4r.:: 
VSPCwD (' 2 v,:;rAi-<,20 14~ 
ABIT c 0 o.7 t47 

!50 
END ! 51 

!5? 



r' r< U {.:i r< Jl 1'1 M;;\LJ[.J U?,/ U~/ 60 l CI l I 

I 
E~PR 7777b 7r:::; 44,.ttr::::.. ., 6 I ii.JO noooo 
E,\lTRY 7777t; 7,;;; 44:::::5.!. ":16 !4J0 rooor 

777T7 54 4()b "!llti ~2 b 1•00 rocoo 
l O! 01non !"'IQ 4 11.J I 77774 ENTRY 
2 04 ? 1 r"'r ""0 Q")J 1 77776 
3 01 ?.07C't t ""0 01,:) 1 flQ I Q":l ADDV 
4 01 ?07C'! l"IQ 0'"10 t 0005~ ADDM 
:, I () r1nor "2 '+4-00 no l 3f:. SAVE 
0 00 20,0? ?6 j ·iJO 7777? 
7 07 20!"'C~ 75 4i·'.)0 0,JOOl 

IO 46 ? 1 t:,44, l '!l6 0':'0l C'QC5~ SAVEB6 
I l '+ I 02r" l r 00 '+"1')0 00010 UST AR 
12 4! O I n~r, l"Q 40)1 "OCOI , .,, 
,. ,j on 4;Jnt,1 LJ.5 '+ "'1'.)0 noc1n USTAq 
! '+ 4? 02r1n l"'Q '+ "'."'.) 0 C\)O In UST AR 
lb 4? otr?Sr· 1"'0 4 iJ I 0:)001 
! 6 00 '+O"n' 45 4100 coo10 UST AR 
17 01 53l.6f": 1"12 0102 00000 
20 O! O Jr!H' 43 40 1Jl 00070 EMPTY 
2 1 on 45r,~~' 1"14 J+iJO ( 1 00 I 7 
22 O! t:;3411" r? 0104 noooo 
23 01 o 1 r1.+ r l1 4 4- "'O I 0Q06C::- EMPTY 
2'+ 00 451"\~? 1"5 4')Q0 noo17 
25 04 o2r, Ir /"IQ 6100 ooooc:: 
26 4n o I nr,0 l"'Q ~·')JI 0Q066 INCQM~ 
27 oc::: 02i::: 1 r ro 0100 0Q004 
30 01 5Q45f"- r'IQ 0·'1JO 0Q004 
'.? l o~ 50":l l 4 "0 ()'1)1 ooo7n ,!IB IT 
~ ' ,. i::. O! n 1 f" at r t"IQ 4-101 00037 VECTO~ 
33 0 ! '5Ql; Ql"I "0 0010 00001 
34 00 451"f'.~ r6 4100 00017 
":i.;;; O I t=;QLJ.~ r 1"10 o,i.20 rooo1 '"~· ....,; 

36 Of"\ 451"1~? f'\] '+iQO nocl7 
37 Of. 02r1r 1"1Q 0')J0 0Q007 
40 41) 0 1 f'(i(' l"\O 4-101 C'J054 INCOMP 
/.i. 1 Of. 02c:::10 no 0')00 00007 
42 01 t:;QJJ.f<r r"O 0"'00 00007 
4::. '+,;;;., otr'" !O '+ "''.) I 00006 NOMSPC 
44 or= 4 ·-,., ! r-

. ::, ' f'\O '+"I)() C'QOl7 
45 0 "· 451ii'(' ,., () 41'.)0 roo11 
l.1.6 01 l=iO"l'" f'\Q 0'101 0Q05l MSPCWD 
47 O I 500 l 0 1"17 01)0 00002 
50 01 401"1Cl('I ro '+400 00126 xcwD 
5 ! 0 ! :::, 170r .i.3 0·1J2 rooon 

NJMSFC '52 c~ soc=i.r h. l 0•1)4 oooor 
~··· ,:, Ol 4201'.'.\? r'IQ '+ "'00 ri+cor 8ATR 

MLOOP ~ .. o~ 401"0? 00 4400 0000~ 
55 O! ll.Qf'C,..' f'Q 4400 00010 UST AR 
56 01 400(:14 ro 4412 00000 
~7 54 21~an 1"10 0'1)0 t'IQQO(') 
60 O! 4lN't: ?4 4 4 .')0 IJQOOI 
61 44 21e:~1 1"10 01J I 00001 ADr":M 
62 Ol 1.1.002'7 l"IQ 4100 77776 

ADDM 63 04 l Qlr C? ~2 O-:>oO l"\QOOO 
6'+ 4 t 02rtr f'Q '1-100 00001 
65 01 4 Qi·\,/" e:. I 4 ·"l·J I 7776i;; MLOOP 

SAVEP6 f:..6 01 r:::.QJ.i. i" 76 (J ')JO 00000 
67 01 421"Qt' 16 4·::;:JO 7777f 
70 Ct SQ4ltl"I 70 4 lf,QO CQ137 UNSAVl 
71 01 n I r.i'j r, ro 4-:>JO 00000 

VEc::rr,R 72 45 ('\ 1 1"11,1 (' 10 4 1101 C'Q004 NOVSPC. 
73 oi::; 45r'l l i:,, 00 41)0 00017 
7 4+ o~ t:;Q" ! I" "7 0").) 1 0QC24 VSPCWO 
75 01 40"00 00 44J0 oo 12" XCWD 



- /0 Ul !'." I I U'' 4-;j U' 1 (JC ·-·uuur1 
l'lOVSF'C 77 oi::; r:::::occ:"'" " I 0'1)4 0 ooon 

100 01 11.2-,r? !"IQ '+ "'l".)0 ,...,'+cor BATR 
1 r1 01 li O'"'Ct. l"IQ 4 \JO 0 oc I Ii UST AR 
102 c1 4oror:: '"'C '+ 11 2 rocon 
1 "~ 5~ ? I ~c0 r. (', 01)0 r·ocoo • ·-· .:i v 

104 01 4 i''C~ ?5 4400 "'0001 
105 4~ 21~~! f'O 0·')01 0000 I ADDV 
106 01 40""., 1"10 4-·100 77776 

ADri\/ !07 c,,, I Oti.C-::i !- l Q::lQO r.0000 
l I c, 01 4Qf"0(' r.o 41)! 77754 SAVER6 

t"1PTY l l I 01 n I f"IQn f"IQ 44JI 7766':! ERPR 
1 I '"' • c: C,(l 40001 4? 4'"1Q0 noo 1 0 USTAQ 
1 13 Ct 40001'\ l"\Q 4400 0Ql35 srrx 
I ! I+ Cl 4Qf'Q0 ('IQ 41 JI 77750 SAVE86 

I !\JCOt''P 1 1. ::> c, ? I t ,, 1 ro O'")JI 00001 RETUc:;,N 
1 ! 6 oi::; 011"10(' l"\Q 4 '+J 1 77E,5r., t='RFR 

RETUPN I 1 l O I o 1 r1.,,r no '+"'1)0 r,ooon 
MSPC\.ID t?O en OOf".C.,4 ~o 0")00 l'.'OO In UST AR 
VSPCWD 121 00 IJON'·::> ?O 01)0 00010 UST AR 
ABIT 122 00 00t"l00 no 4")00 00000 

• ;1ou~-* i1011 * * 

316 ERPR 0 7777'1 20 :)noronoooc·~)o 0 
317 f:..NTRy 0 77776 30 )00C'0'1000C JC 0 
320 Ar")OV 0 Ir 7 1?70J00COOUOQC'OO 0 
321 ADCiM 0 .: .. ~ l030000()0000QOOO 0 
322 SAVE 0 1 '=<!- 0 t43ooooronoooooo 0 
323 SA.VE'.86 0 "6 I ln6oooooooooocor 0 
324 US Tl,~ 0 ' ~·" 0 l 400 1")0000000QC'.)0 0 
3?5 E"1f 1Ty 0 I 1 I 1 1~1oaoorooooo0Jo 0 
326 I t-..1Cn'-tP c 1 1.,. I 11sooooooocno0Jr :J 
3;::,7 AqIT 0 t?? I 1i:::oooooroooooooo 0 
330 VECTQP 0 

..,,,. 
1 1 12oaoooooooocoo 0 . c; 

331 N1FISPC 0 ~! I 12cooooooooocoo 0 
312 i1 c:: p (''.c,,J ') 0 I '.:' C' t 1460,JOOOOOGOQOJO 0 
333 xr:wn 0 P'6 0 141 D~,0000D0ooro0 0 
3~'+ t::1ATR 0 401"'"' 0 !450000000000000 0 
335 MLOOP c ~4 1 7'+0Q0000!"\000C"Cl0 0 
336 U~SAVE 0 1 -;:,7 0 1~4oooooonoooo00 0 
337 NOVSPC 0 77 I 1110000000000000 0 
340 vc;PC',.iD 0 I r' I 1 14 7n,J0000f")u00000 0 
3 1+ I STEX 0 I~~ 0 1420:")0Q(IQ()CiOQCOO () 

342 RET!J~N 0 l ,, I 1~7nono~o0onoroc 0 
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MSU~ 

MAD 
ENT~Y 

PROr'iRAM 

MAr, 

oRG 

REF' 
REF 
REF 

TRA 
... •T'+ BEU 

STX 
TRA 

END 

MSUB 

77775 
ENTRY 77776 

77777 
I 
2 
3 
'+ ••••••••• 

316 MAD 
317 ENTRY 

5l!- 4Q43k 
75 4455~, 
5'1:. 626l!-4 
01 01000 
I'+ 21oor. 
01 43001:: 
01 01 oar 

0 777?! 
0 77716 

11t!11ADD 
••ENTRY 
•Msue 
•F.:NTRY 
cc-1 
2 
•r'-1AO,CC+X 

32 :5400 00000 
36 1 l!-00 00000 
12 5400 00000 
00 'f.40 I 77774 
00 0001 77776 
00 '+000 0000? 
30 '+Af.01 77770 

PAGE 

3/07/67 I 5, l '+ 

ENTRY 

MAD 

20000000000000 
3000000000QOOO 

0 
0 

t 
2 
3 
4 
5 
6 
7 

10 
1 I 
12 
13 
14 
15 
16 
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3/01/67 t '+, l 7 PAGE 
t 

MMPY QRG 2 
3 

ERP~ REF •·ERPR 4 
ENTRY REF' ••ENTRY 5 

REF •MMPY 6 
7 

REM MUL T.I,PL Y VECTORS ANO/OR MATRICES, 
REM R!::SUL..T STOREQ IN U,T7 OR U~TAR. 

12 
TRA IEE,\JTRY 13 .. z TRA a•SAVE1U•R 14 

T7 STO a36,ij6+1 15 
Bl IF ( NZF' )TRA acc+L 16 

SBl o.USTAR 17 
82 IF(NZE)TRA o.CC+l 20 

sB2 o.USTAR 21 
r LT5 b2,U•B'+ 22 

L.. T '+ B!,U•BS 23 
T5 AND T4 24 

IF( NUL )TRA al\JONE 25 
TS AND MHT,U•T7 26 

IF(NUL)TRA aVECI 27 
CL.A T5,U•B5 30 
LDR B5+l 31 

z LLS ad1s,u .. B5 32 
VECl TS CRL ddJS1R.83 33 

T'+ CRL. adts,R.PF 34 
T'+ ANO A8f.T, U•T6 35 

IF(NUL)TRA aVEC2 36 
T'+ SB'+ aPF'1U•F1F 37 

L.DR PF+l '+0 
1 L..LS adt51U•PF '+ t 

VEC? FF IF(ZEr:;iJSKP 0,83,U•Pt '+2 
05 TRA •ERPR '+3 

MORE PF IF(PQc;)TRA ace+ 1, R•Z '+4 
AB3 a PF '+5 

T6 AND Ti '+6 
IF i NZr::,' I TR.A aMATMAT '+7 

T6 ORU T7 so 
IF(NZE)TRA d VECM.A. T 51 

z SBl aB3,U•T7 52 
r L.. T'+, STF T4,U•83 53 

VVLOOP •T4 FMP+26 •TS 54 
FAD• T7,Bl-1 55 

Bl IF ( PNi' )T~#< aVVLOOP 56 
TRA aOlJT 57 

VECMAT 95 MPY d3'+ 60 
CRR arlJS 61 
QRU V~CT 62 
TRA a SETUP 63 

MAT~AT B'+ LRS Cdl5 64 
85 LUL. ~dlS 65 

oRU R 66 
ORU MA.TR 67 

SETUP a Au aTEMP,U•T7 70 
rsR 1a'•xcwo, B4ti- l 71 
L. T 'l-1 STF' cc,cc+1 72 
NOP 6 t +P~ 73 



3/07/67 t'+, 17 

F' IX 
SKit:_, 
RESET 
MVLOOP 

OUT 

SCALAR 

T6 

z 
•T4 

81 
84 

T7 
82 
8'+ 
z 
z 
83 
z 
R 
e 1 

T7 

CLA 
IF'(ZE~ITRA 
CLA 
RPA 
CLA 
S82 
SBl 
FMP+20 
FAD• 
IF(PN?)TRA 
IF'(PO~)TRA 
SB! 
$Bl 
sTO 
IF(PN7)TRA 
IF(PN7)TRA 
LT7 
L.. T4 
TSR 
IF( NZ!:" )TRA 
L.,DR• 
REM 
FST 
RPA 
TRA 
TRA 

NON~ 03 TRA 
I TRA 

ABIT Z Z 
VECT OCT 
MATR OCT 
~M"" ~\yJ\t<.,\ ocT 
UST AR EQU 
XCWU EQU 
StE~ EQU 
SAV~ EQU 
UNSAVE fQU 

END 

B t I U•PF' 
aSKIP,84-t 
dPF'+l 
FIX,64+1 
64+1Zl,U•PF 
at,5 · 
a83,U•T7 
tn5 -
T7,Bl-1 
a1'1VL00p 
aCC+l 
aB2,cc+1 
aB1++l 
a •TEMP., s2 ... 1 
a RESET 
aF'IX1B4--I 
s1, ... 1,u .. e3 
aiJSTAR., _I •B 1 
a•STEX,U•B2 
a SCALA~ 
TE1'1P,·R·B2 
•••••P~ESERVE TAG ON 
USTAR,I•Bl-
6~ 
a•UNSAvE,B6-l 
a PF · 

d*E:RPR 
aour, u.s:3 

a z 
00000 0220 0000 00000 
00000 J'+20 6000 00000 z. . 
10 
126 
115 
l '36 
1'37 

PAGE 2 
74 
75 
76 
77 

100 
IO t 
102 
103 
104 
105 
106 
107 
l 1 O 
l I I 
I 12 
113 
1 14 
I 1!5 
I 16 
117 
120 

cooEwORD1ouo11 
. . 122 

123 
124 
125 
126 
127 
130 
131 
132 
133 
134 
135-· 
136 
137 
l '+0 
I '+ I 
1 '+2 
l '+3 
144 
I 't-5 
I '+6 



PRQt,RAM MMPY 3/07/67 15, t 5 

ERPR 77775 75 4'+611:.i 76 1400 00000 
ENTRY 77776 75 44~5~ 36 1400 00000 

77777 54 ,:;4577 02 5400 00000 
1 01 (') t oar 00 4401 77774 ENTRY 
2 10 o I 00('1 02 4400 00136 SAVE 
3 07 ?0001 26 4100 00000 
4 41 01050 00 '+001 OOOOT 
5 01 40001 00 4000 00010 UST AR 
6 '+2 rt nsf'.'l 00 4001 00001 

' 7 01 4000? 00 4000 00010 UST AR 
-BIO 20 50451"' 44 0004 00000 

l 1 01 5044(') 45 0002 00000 
12 05 '50314 00 0000 00004 
13 01 O l 04,("l 00 400 t 00077 NONE 
14 05 &:;Q314 07 0001 00100 ABIT 
10 01 01041"\ 00 4001 00003 VECl 
16 01 ?1701"1 45 0000 00005 
17 Ot ~04QC'l 00 004+0 00001 
20 00 4!506? 45 ,4,000 00017 

VECl 21 05 4!06~ 53 4000 00017 
22 ()4 4506~ 57 4000 00017 
23 04 1503! 14 06 0001 00071 A6IT 
24 01 O l 041,1"1 00 4001 00003 VEC2 
25 04f. 40004 47 4200 00000 
26 01 '50400 00 0200 0000·1 
27 oo 4506? 47 4000 00017 

VEr.2 30 47 nen 1 r 47 4010 OOOQO 
31 05 ot oor. 00 4401 77743 ERPR 

MORE 32 47 01110 10 4001 OOOOT 
33 01 41003 00 4200 00000 
34 06 ,:;0314 00 0000 00007 
35 01 rtos0 00 4001 00014 MATMAT 
36 06 500lr'> 00 0000 00007 
37 Ol 01050 00 '+001 00006 VECMAT 
40 00 4000! 07 4010 00000 
4j. 1 20 505.lf.(I 43 0000 00004 

VVLOCP 4'>2 04f. tg~2('\ 00 Q4f.00 00005 
43 01 l 401 61 0000 00007 
'+ '+ 41 r!515r 00 4001 77774 VVLOOP 
'+5 01 o ! oar 00 4001 00035 OUT 

VECMAT 46 45 t 0201" 00 4020 00000 
'+7 01 4!osi::: 00 '+000 00017 
50 01 c::001 r 00 0001 00045 VECT 
51 01 rt0or 00 '+001 00004 SETUP 

MATMAT 52 44 4eo 1 i::- 00 '+000 00017 
53 45 41502r 00 4000 00017 
54 01 son 1 ("l 00 0000 00002 
55 01 r::;oo 1 f"\ 00 0001 0004-J MATR 

SETUP 56 01 ~o,or 07 4001 000'+1 TEMP 
57 01 40oor 64 4400 00126 xcwQ 
60 01 ;oi:;4n 20 0001 00000 
61 OJ :=ooon 00 0202 00000 
62 Ol ?t 701"1 47 0002 00000 
63 06 ("\ 1()1 ('\ 64 4001 00003 SKI~ 
64 01 2r1or 00 '+200 00001 
65 01 ~,t-01 2'+ 0001 77777 FIX 

FI x 66 01 ?!701"1 47 0020 00000 
SKIP 67 Qt 4000~ 00 lf.O"l,O 00000 
RESET 7o 00 40001 07 4010 00000 
MVLOOP 71 04 I 0~2r 00 0'+00 00005 

72 01 10401 ~6 0000 0000, 
73 '+ t r! 1 sr. 4001 77774 MVL~Op 
7'+ 44 1"1 l 1 l l" 00 4001 00001 
75 nt 40nrit ?O 4004 onnon 



76 01 40(101 00 4020 00001 
77 07 ?000 I 62 4401 00020 TEMP 

100 42 0!'.5150 00 '+001 77766 RESET 
101 '+4 os I sr 6'+ '+001 77763 FIX 
102 00 '1047r 43 0100 77776 

OUT 103 01 50441,C) 71 4000 00010 US TAR 
104 00 40000 42 441-00 00135 STEX 
106 '+3 o t osr. 00 4001 00003 SCALAR 
106 00 c::;0401 52 0001 00011 TEMP 
107 02 ~ON+! 71 0000 00010 US TAR 
1 IO '+ 1 ?t~Ot 00 0004 00000 

SCALAR 1 1 l 01 ot oor 66 4400 00137 UNSAVE 
1 I 2 07 01ror 00 '+200 00000 

NONE 11 3 03 (') l OO('I 00 4'+0 I 77661 E"RPR 
1 14 20 oioor 4+3 4001 77765 OUT 

A8IT I 1 5 00 oooor, 00 4000 00000 
VECT 1 I b 00 0000? 20 0000 00000 
MATR 1 I 7 00 00004 20 0000 00000 
TEMP 120 00 0000('1 00 0000 00000 

lW liE llElHUIOIE !IE M 

316 ERPR 0 77775 I 20000000000000 0 
317 ENTRY 0 77776 I 30000000000000 0 
3~0 SAVE 0 136 0 1520000000000~00 0 
321 UST AR 0 10 0 1470000000000000 0 
3~2 NONE 0 113 t 1360000000000000 0 
3?3 ASIT 0 1 l !5 I 1400000000000000 0 
3·:,4 VEC1 0 ?l 1 370000000000000 0 
3::,5 VEC2 0 30 1 460000000000000 0 
3~6 MORE 0 32 3 ~00000000000000 0 
3?7 MATMAT 0 52 1 700000000000000 0 
330 VECMAT 0 46 1 6'+0000000000000 0 
331 VV[OQP 0 42 1 600000000000000 0 
332 OUT 0 103 1 1210000000000000 0 
333 VE:CT 0 1 I! 1 1420000000000000 0 
3~~'+ SETUP 0 ~6 1 11+0000000000000 0 
3~:.ir- MATR 0 1 t Z l 14'+0000000000000 0 . <> 
3~6 TERP 0 l?O I 1460000000000000 0 
3~7 XCWD 0 1?6 0 1500000000000000 0 
340 SKIP 0 "7 1 1osooooooooooco6 0 
341 FIX 0 !-i6 l 1040000000000000 0 
3'+2 RESET 0 70 1 l060000000000000 0 
3~3 MVLOOP 0 71 1 1670000000000000 0 
344 STEX 0 1 ~!5 0 1s10000000000000 0 
345 SCALAR 0 1 I t 1 1340000000000000 0 
346 UNSAVE 0 1~7 0 l53000000000QCOO 0 



INV

( 

( 



OY-12-5~ n3/oo O,FD o 
l 

INV QRG ? 

MCQF'Y 
ERPR 
ENTRY 

ROWS TO 

INVLP 

SCAN 

'l 
I 
7 
-z 
T7 
p 1 

p 1 

z 

p 1 
P I 

z 

-84 

P3 

P't 
R 
z 

IT61 
e 1 
83 
P I 
IT61 
z 
T6 
T6 
T6 
T6 
T6 
T5 

REF 
REF 
REF' 
REF 

REM 

TRA 
RWT 
~WT 
aAU+2 
IF(ZER,EOV)TRft 
LDR . 
SB3 
suR 
IF(NUL)TRA 
!F(ZEP)SKP 
rSR 
sTO 
CLA 
cRL 
RWT 
i~WT 
1...DR 
1...LS 
1F(P05)SKP 
rSR 
CPL. 
FMP 
vDF 
STO 
1...DR 
;..LS 
L.RS 
r:.:E:1 
FST 
!F(POS)SKP 
TRA 
LDR 
5TO 
sTX 
sB2 
IF'(POS)SKP 
L,T6 
AB1 
IF(PNZ)TRA 
IF(ZER,FOV)TRA 
IF(NZE)SKP 
sTO 
tF(POS)SKP 
sro 
IF( ~~EG )SKP 
sTO 
FDV 
!F'(NEG)SKF' 
rRA 

iili'"ICOPY 
#i.,.ERPR 
• .. ENTRY 
,q ·\IV 

iJ:i.:'. 'IITRY 
E~SW,CC+t 
E~SW 
x,36+1 
d'*SAVE1U•R 
'L 
z,u•e1 
b!,R•B2 
c>PTy 
aJSTAP1I•Bl 
w."1C0PY,CC+l 
aMAXP 
b I, U•81 
d. -,q 5, R•B'+ 
L0JP2, 81 + I 
l"i·\TB41dl-l 
Bl.+ 1 
17 
ai '+ 
L1.JGER 
d ., 

r1.,JJ'+7 
E. 0 :-;LN 
aF.lRQR 
6!+1163+1 
a-i151U•B5 
a·:!) 5 
•~•*•PRESERvE TAG ON 
b!+l,tq+1 
aR'+, 
aq;JWSTQ 
ol, O,U.PF 
o)ET 
b,J•T6 
a.PF',1•a1 
i'*uSTARI 
M!JSTAR1U•B3 
a7777f.,,U•T7 
o.SCAN 
c1 SI NG Li~, U• T 1, 
-1AXP>J•T5 
a:1A,XP1 CC+ I 
l"itNP 
o.'"11 Np 
T '1 
a.'1AXP, U•P: 
MI-·W 
f.qROR,.R•Z 
ac;INGLR 

3 
4 

7 
10 
1 l 
12 
13 
14 
1 c::; 
16 
17 
20 
21 
2? 
23 
24 
2c::; 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
40 
'+ I 
'+2 
43 
'+4 
'+!:-

CODEWOPD ll!' Ut: llO!" 

'+ 7 
50 
51 
52 
53 
54 
55 
56 
57 
60 
6! 
62 
63 
64 
65 
66 
67 
70 
71 
72 
73 



10/23/67 l '+. 1 I 
P3 L.T4-
T'+ LT5 .. 

pDV 
T5 FMP• 
p,4 983,ERM 
T4, FM?• 

L00Pl P4 sB2 
e I IFIZER)JMP 
z LT5• 
T7 sB2 

L00P2 T5 FMP 
;1AiB~ F'AD• 

P2 rF(PNZ)TR"· 
e '+ IF(PN7)TRI, 
T7 sB'+ 

CLA 
83 IF'(NZEISKP 

TRA 
cLA 
REM 
LDR• 

83 RPA 
REM 

F' FST 
P3 RPA 

TEST PF I F ( PN Z l r~ II 
sB3 

HUNT L.DR 
7 LLS 

IF'(ZE~)SK:P 
F3 IF(PN7)TRA 
F·2 JF(ZEP)SKP 

rRA 
Fl TRA 

LAST 582 
P2 IF(PNl)TRf 

OUT rRA 
sTX 

PF LT7,SUR 
SWAP B 1 SBI 
EXL.OOP i..DR 

P2 582 
R i_DR• 
P2 582 
R STO 
e 1 1F'(PN7.)TRA 

Cl.A 
LDR 
L..LS 
CR~ 
REi1 
FST 

FIX LDR 
i_LS 

P5 L..RS 
REM 

R i;-ST 
PF TRA 

SINGLR CLA 

... ·if• o, U•B I 
ill:;JSTM~, R·R2 
T~,U·T'+ 
QET1B2+! 
a:,-3, U•T6 
~·JSTA~, 83-1 
a:::,F,U""BI 
T7,B4-l 
•·JS TAR 
B").1 U•8 l 
#~t+(Z) 
."'"'+( l ).18?-1 
al~:JOP::> 
al.~JOP I 
d'4T61 U•B3 
US TAR, i,J,•B I 
a!:>F' 
aTEST,PF-1 
B!+PF,J•B? 
:1;0~.ioEP1~ESERvE 
bt+B31 I•B3 
8;->, R•B2 
••~*•PRESERVE 
Bt+PF,I·B~ 
6,:,, PF-1 
a.L~VLP 
o3if.1l•B2 
B!+B3 
Cl"i! 5 
aq2,e1-1 
a..fUNT 
a:, 3+ 1 
d5wAP,a3+t 
al'."' Ix, u .. PF 
a"2o;;11 I•B3 
a YUNT 
c.<EJNSAvE 
0>11!36 ... !186-I 
DST1R•CC 
o.91+1 U•PF 
*'JSTAR 
er~ 31 U•t33 
*' JST AR 
a:~3, u•a3 
•USTAR1Bl"'"l 
a!::'.XL00.P 
F'F+B3 
Pi:'+B2 
a 1 t 5, U .. R 
a-q 5 
iti-E~*•PRESERVE 
PF•B3 
Pi:'+82 
cHl 5 
Q .. ,q 5 
*~~••PRESERVE 
Pc:"+82 
aLAST,u•BI 
USTAR.1U .. Bl 

PAGE 2 
74 
75 
76 
77 

too 
t O I 
102 
103 
104 
105 
106 
107 
1 1 O 
I I I 
1 I 2 
I 13 
1 14 
1 1 5 
l 1 6 

TAG ON CODEWOQD****• 
120 
I 21 

TAG ON CODEWORD••••~ 
12? 
124 
125 
12~ 
127 
130 
I 3 l 
13? 
133 
134 
135 
136 
137 
I 40 
I 4 I 
142 
143 
I 4-4 
145 
146 
147 
150 
151 
152 
153 
154 
I 5f 

TAG ON CODEWORD*•*•* 
157 
160 
I 6 t 
162 

TAG ON CODEWORD•***~ 
164 
165 
166 



10/23/67 ! 'l-, 11 
CRL 

SINLP LD~ 

t:RSW 

AFTER~ 

LONGER 

EMPTY 

EPSLN 
TW047 
ERROR 
1'1 I NP 
MAXP 
DET 
UST AR 
STE'x'. 
SAYE 
UNSAVE 

1-Rl. 
P5 LRS 

REM 
P FST 
P2 1F(PNZ)TR~ 

o~ 
z 
06 

03 

rRA 
TRA 
sTO 
rRA 
rRA 
TRA 
TRA 
TRA 

DEC 
ocr 
OCT 
oCT 
oCT 
QCT 
EQU 
EQU 
i:;:QU 
fQU 

! 7,R .. B2 
B1+~2 
l? 
17 
•••*•PRESERVE TAG ON 
Bt+82.,82-t 
ST~LP 
a.CC+(!) 
•t:::RPR 
Ui::'.T 
a1UT 
•C::RPR 
AC"Tl:.RM 
*::-~PR 
Ai='TERM 

I 1000"oooooooo, 
0~2000000000000000 
z 
z 
z 
l 
11 
115 
116 
i 17 

PAGE 3 
167 
170 
1 7 I 
17? coo E 1.i a RD i,uooo, 
J7k 
17F 
I 7f, 
177 
200 
20! 
202 
203 
204 
?05 
206 
2J7 
210 
21 I. 
?12 
213 
214 
21s 
?16 
217 
220 
221 
222 
223 



lUl'i: .. 961 I '+, l c: 

MCOPY 77774 54 421'3!~ 77 O~+QO noooo 
Ef~PR 77775 75 44if, It:::' "'16 1 400 00000 
ENTRY 77776 75 44r.:;:,(. ~6 14,JO noooo 

77777 "("I 55,:.~? i::::2 54J0 00000 ...,,, 

1 Ot 01000 no '+40 I 77774 ENTRY 
2 00 211':4 I ~o 0001 DQ153 ERSW 
3 20 216~1 00 0001 00152 ERSW 
4 OCl ?o,e~ ~6 0000 77775 
5 I o 01~1n n2 44-,JO 00136 SAVE 
6 01 504rn l"\Q 0"100 00000 
7 07 400(:'.; ~I 4+!')Q0 00000 

IO 4 t 53r.co Ci2 0 1)02 00000 
I 1 01 O l N+0 ("10 41)01 00152 EMPTY 
12 4 I 02r10 "'1 t 4100 00010 UST AR 
13 01 4Qf"\t;)("I ?Q 'r'+J I 77760 MCOPY 
14 00 2oro1 no I.ti)! 0015i::: MAXP 
15 01 217,,...r, 41 0102 00000 
16 01 4506~ c:4 4'100 0Q017 
17 41 21 ;(,.1 ~, 000 I OQ05'3 LOOP:? 
20 41 2 1 ,:.'+ I !-'. 1 0101 00051 MAT64 
2i 01 i:;041,;n no 0102 00001 
22 00 451"'~? r:o 4100 00017 
23 01 02, l r 1'°"0 4120 00000 
2'+ 01 4000('1 ('IQ '+ l'J I 0013r::; LONGER 
25 54 5Qtt')() 00 4i'"JQ0 oooon 
26 Ot 1oicn no 0101 00140 TW047 
27 01 t670n ('10 0101 00136 EPSL!\I 
30 01 201";':, I no 4101 not37 ERROR 

ROWSTO 31 01 50400 ?3 0102 00001 
32 01 45~~~ 45 J+:')QO noo 11 
33 43 45r15 ('10 41')00 00017 
34 O? ?Qr'*1 ?1 01-:12 00001 
3s 4~ 021 l O no '+')20 oooon 
3o 01 01rio('\ l"\Q 410 I 77771 ROWS TO 
37 44 504uC 47 Ql')Q 1 00134 •ooooA 
4Q 02 20001 l"lO 410 I 00132 DET 

INVLF' 41 00 43Nie:: l"\6 4100 00005 
42 01 401"C? 7t 't \'.>QO 00000 

SCAN 43 26 021 l ("\ l"\Q 2400 00010 UST AR 
44 41. r:;01,1.t;n ll.3 0400 noo10 UST AR 
45 43 4 1 C\; I r,7 4000 7777(., 
46 41 05150 00 -'t,10 I 77773 SCAN 
47 26 O l :l! 1 ~ l"l6 410 I 00077 SINGLI:< 
5(1 co o2r5n 1"15 l 1D I 00121 MAXP 
51 06 ?0:0 I ~o 4101 00120 MAXP 
5"., .::; 06 02! l ('\ no 0101 l"Q 1 1 6 MINP 
53 06 20001 no '+001 oo 115 MINP 
54 06 02s1n ~o 0100 0Q005 
55 06 2orc·, 1 ~5 '+:10 l oo 114 MAXP 
56 0'5 101or !"10 onot Oo 1 12 MINP 
57 01 02htr !O C1Jl DQ I IO ERROR 
60 01 01ror i'Q 410 1 00066 SINGLR 
61 43 r:;0440 A I l 10 I OQ 112 •QOOOA 
62 04 50tiEt r;:,2 0400 00010 UST AR 
63 01 107~0 04 01')Q0 oooos 
64 oc; I Ql',C I ;.'? 0·10 I 0010" DET 
~··· ., ::, 44 400?~ ('16 't140 00000 
66 04 10~0, t-3 04-00 00010 UST AP 

LOOP! 67 44 401"C'l? 41 '+~oo oooon 
7o 41 o3r tr 1,,4 oioo 00007 
71 00 5045) 00 0400 00010 UST AR 
72 07 401"0? A I 4•1i+O 00000 

LOOP2 73 OS tOfOr no Q.1-l-J2 noooo 
MAT84 7 '+ OJ 10401 (. 2 01~20 00000 

-



--""···~· .~--- ... - - --- r5· ~If "O:):lc""'f;C:·.·.'~:.·,.itc:J(}c·J. 'flt'+ 1..UUI"',... ---····-···---·-·-···---·----··· " 

-, .. _,. 

1(;; 44 05! !"O ~o 4'101 77767 LOOP! 
77 07 40004 43 4400 00006 

100 01 2170("\ LL f 0'100 roo10 UST AR 
1 0 l 43 02c~10 l"l0 4 ?,)0 00000 
102 01 O I f\Qr t.7 '+ '"IQ 1 CQOOC'i TEST 
103 01 2170("' Li.2 ()~:J2 coooo 
104 01 504Ct 73 c,, 12 coo on 
105 4~ 21 l,0 t i:;-.(t 0004 00000 
106 O? ?QC~! 73 o:io2 00000 
107 41 211,,01 1,,7 0 1)04 00000 

TEST 1 IO 47 05160 !"IQ 4,')Jl 77727 JNVLP 
1 I 1 01 4.0rC? 72 4'120 00000 

HUNT I 12 01 5QLLOI"\ l"\Q o,; 12 noooo 
l t 3 00 4St"6~ 00 lf-000 00011 
I 1 4 O! 020!0 1,,3 4"l04 oooon 
1 1 5 43 05, :;O "0 4001 77773 Hur-.:r 
1 I 6 42 02r1r l"\Q 4"\ 10 00001 
1 I 7 01 0 1 "0('1 ?3 't ')Q l 0QOQ6 SW,4p 
120 4 t O 1 (l@I" 47 4"lOl 00021 FIX 

LAST 121 01 40t"C? 73 410'+ 77776 
122 42 05t50 1"10 J+")O I 77766 Hur-.1T 

our 123 O! 01nc,r no 41.j,JO OQ\37 UNSAVE 
124 01 43rQi= f..6 i,::;oo 77776 
125 47 53470 c::o 0"')01 OQOlf.5 DET 

SW.AP 126 '+- 1 4or:e1 I.J.7 4"l20 00000 
EXLOOP 127 01 5040n no 0400 00010 UST AR 

130 J+.? 4000r' .ti3 '!-!") 1 0 00000 
1 3 J 02 c:;Q'-H'.'H ('Q 0400 0001 O UST AR 
132 4? 400C? 43 4110 ("\QOOO 
133 02 200Jt 1q 4400 0001n UST AR 
134 41 05!!!0 "0 4001 77771 EXLOOP 
135 01 217Un t"O 0~10 00000 
136 O! 5040(' "0 0"'04 00000 
137 01 450~? 1"2 4"\QO 00011 
14() O I 45r"i= "'0 'l-100 00017 
1 4 l 01 2or,41 r,o 0~10 liQOOO 

FIX 142 01 5QhvO ('IQ 0?04 00000 
)43 01 450,-::, l"'\Q 4'.)00 00011 
144 4c:; 45r1i= l"'Q 't')OO 00017 
J45 02 ?OO~l ro Q?,J4 00000 
146 47 011"00 LL I 41)1 77751 LAST 

SINGLR 147 01 21"vn 41 0100 f!OO Io UST AR 
150 01 45('1t.t, i:::2 4000 00017 

SlNLF 151 01 50400 !"Q 0106 00000 
152 01 4500~ no "()00 00011 
)53 '+ c:; 45(: p:: ro 41,)0 00017 
1 54, O? 2or'+ 1 "2 ()!')J6 00000 
155 4? o5t6n r,o 4- 10 I 77772 SJf\lLP 

ERSW 156 01 0100.n f"\Q 4''101 ( 10000 ,s, 04 01000 no 41+0 l 77615 ERPR 
AFTEPM J60 00 20('\0 I 1"10 4',jJ l 00012 DET 

1 6 l 01 o I ror t"\Q 410 I 77740 OUT 
LONGFR !62 o~ O 1 ncr r"Q '+ '+ ) 1 77612 ERPR 

163 01 o 1 noo 00 4JOI 77773 AF TERM 
EMPTY 1 6" 03 01oor no 4401 77610 ERPR 

165 01 01000 ro 4':10 1 77771 AF TERM 
EPsu: 166 06 O 1106 "4 7162 i:;0000 
TW047 !67 Of 2oroo 1"'0 0100 rooon 
ERROP 170 00 ()Ql"C)r, no 0100 noooo 
MINP 1 7 1 00 ooroo 00 0000 00000 
MAXP 172 0(") ooror 1"'0 onoo 00000 
DET 173 00 oocco 1"10 0000 noooo 

ll( llOl llU( Jlf llOlf '1( 

•OOOC'A 1 7 '+ 01 oo,or ro (.)!'))0 00000 



- -- _,-:-_--,.,-=~" ,EH;d,H'_cf= __ -' - :_,:--,-~'--/,J--f=f-~--==--c=c-,,,~-=-ccc,_,,-,,-,,- l!UIJUVUV\.IVVVllVV v 
317 ERPR- 0 ?7715 l 30000000000000 0 
320 ENTRY 0 7777e;, 1 4,0000000000000 0 
321 ERSIAJ 0 1 c:: ii 1 2240000000000000 0 
322 SAVE 0 1~6 0 2520000000000000 0 
323 EMPTY 0 I f '+ I 2120000000000000 0 
32~ UST AR 0 tC 0 2i:;oooooooooooooo 0 
325 MAXP 0 172 1 2450000000000000 0 
326 L00P2 0 73 1 1100000000000000 0 
327 MATA4 0 74 1 1 1 10000000000000 0 
330 LONGER 0 1 ~ p 1 21ooonooonoooooo 0 
331 TW047 0 U·? 1 2370000000000000 0 
332 Er:>5LN 0 1~6 l 2350000000000000 0 
333 ERROR 0 170 t 2410000000000000 0 
33't ROl'iSTO 0 ?l 1 4lOOOOOOnOooooo 0 
335 •nOOOA c 17'+ I 2550000000000000 0 
3~6 OET 0 1 7' .. ·..:, I 2470000000000000 0 
337 INVLP 0 1.q l ~60000000000000 0 
3'+0 SCAN 0 4:., I 600000000000000 0 
34 l S!NGLR 0 147 1 2100000000000000 0 
342 MINP 0 17 l 1 2430000000000000 0 
343 LOdPJ 0 

,.,, 
t l040000000000000 0 

344 TEST 0 I IC 1 1370000000000000 0 
3'+5 HUNT 0 l I !' I l410000000000000 0 
346 SWAP 0 1?6 1ssoooooonoooooo 0 
347 FIX 0 1 a2 1760000000000000 0 
350 LAST 0 1? 1 1c;oooooooooooooo 0 
351 OUT 0 ,~, 1c;2000000~000000 0 
352 UNSAVE 0 1~7 0 2530Q00000000000 0 
353 EXLOOP 0 127 1 1560000000000000 0 
35'+ STNLP 0 l r:::: I I 2120000000000000 0 
355 Al="TERM 0 160 1 2~60Q00000000000 0 

- 356 STEX 0 13~ 0 2s1oooooooooocoo 0 
~ 



TRAN



3/07/67 I '4-, 19 PAGE 
1 T~At-.,1 QRG 2 

ERPR REF ••ERPR 3 - e:NTRY REF ••ENTRY 4 
REF •TRAN 5 

6 
REM Gl:'.NIE TRAN(,-7) • USTAR ' 10 
TRA •ENTRY l 1 ~z TRA d~SAVE,U•R 12 

z BAU T7,U•B5 13 
1..DR 85,R•Ba 14 

R zF(NUL)TRA ERR 15 
L..LS ddl51U•Bl 16 
1,,.DR 82+1 17 
1..LS ad1s,u.e2 20 

B2 1..DR MA\TW~D at 
1.,.RS dd30 22 

R a AU as1 23 
1...UL. adt5 2'+ 
eAu a.DUMY.1U•T7 25 
TS~ a•xcwo 26 
CL.A OUMY,U•B3 27 
6IU AS32 30 
SAU 493+ 1, U•T6 31 
MLN a'+QOO 32 

83 RPA FIX 33 
ea L.. T.!t,iSTF BS,U•B3 34 
I 1..T5 MODB1,U•B5 35 
83 TSR,E~M aF' Ix, U•B'+ 36 

.I.. TS,STF T6 37 
T~NLP sB2,E~M 483 '4-0 

WT'+ AB2 d777761U••Ts '+ l 
ABl 477776 '+2 

Bl IF'(PNZ)TRA .aTRNLP '+3 
83 LT5 !10DB21U•B'+ '+4 

SPF,E~M aF'IX+2 '+5 
F':l:X T5 RPI BS+(Zl,B'+-1 '+6 

TRA a PF '+7 
l. T '+ aUSTAR,I•Bl so z TSR a•StEX,lJ•B2 51 

z t..DR• OUMY,R.83 52 
REM •~•••PRESE~V~ TAG ON CQOEW9ROIIOIOIOIE 

R FST U9TA~1l•6l 54 
e1 RPA 6; 55 

EXIT TRA •U~SAVE 56 
PF MLF 6'+000,U•CC 57 

60 
ERR 03 TRA JIEERPR 61 

z SBl aUSTAR,U•B.2 62 
TSR •STEX 63 
TRA EXIT 64 

ASB?. OCT 000000000'+'+0400000 65 
M00Bt OCT oryoooooooooo200000 66 
MOOl:j2 ocr 000000000000~00000 67 
OLJMV OCT 000000000000000000 70 
MATWRO act 042000000006000000 71 

uSTAR EGIU 
72 

10 13 



3/07/67 I 4, 19 PAGE 2 
XCWD EQU 1~6 74 
STEX EQU 115 75 
SAVE EQU 136 76 
UNSAVE c;QU 137 77 - 100 

END ! 01 
102 



rnu-l"'\r"t·1 '~l"\f'4 :JrOt/6/ 15• 1 f 

ER?R 77775 75 41615 76 1400 00000 
ENTRY 77776 75 44556 36 1'+00 00000 

77717 63 !:,, l 40C5 52 5400 00000 
1 01 01(')0(' 00 '+'+01 7777i+ ENTRY 

.2 fo 01000 02 '+400 00136 SAVE 
3 00 20100 45 0000 00007 
4 01 ;0400 52 0040 00000 
5 02 Cl I 04C" 00 '+001 00041 ERR 
6 01 4!506? If. 1 4000 00017 
7 01 5040'-'l 00 0004 0000·1 

10 01 4,06? 42 4000 00017 
l 1 '+2 ~0400 00 0001 0004f; MATWRO 
12 01 4!01c; 00 4000 00036 
13 02 ?0100 00 .it,002 00006 
14 01 4!5020 00 '+000 00017 
15 Ol i?QIOI'\ 07 4001 000'+0 DUMY 
16 01 4000('1 00 '+400 00126 xcwQ 
I 7 01 ?1'700 43 0001 00036 DUMY 
20 01 202or. oo 0001 00032 ASB2 
21 OI ?Oton 06 4010 00001 
22 01 4200' 00 4000 04000 
23 't,3 ?1601 oo 0001 00012 F' IX 
24+- 't-2 ~0540 43 0041-0 00000 
25 20 ;0450 45 0001 00026 MOD6t 
26 43 4002f'I 4'+ 4001 00007 Fix· 
27 01 5055t"l 00 0000 00006 

TRNLP 3o 01 4002? 00 4f.010 00000 
31 04 4J002 05 4+,000 77776 
32 01 '+1001 00 '+000 77776 
33 4 t 0!151"l 00 4001 77773 TRNLP 
3'f, 43 so45n '+4 0001 00020 MOD82 
35 01 40C'\21 00 4001 0000? FIX + 2 

FIX 36 05 ? l !50 I 6'+ 0041-0 00000 
37 01 otcon oc 4+200 00000 
4Q 01 5044('1 71 '+000 00010 UST AR 
'+1 00 40000 '+2 '+4ii00 00135 STEX 
'+2 00 50401 53 0001 00013 DUMY 
43 02 ';>00'+ t 71 0000 00010 US TAR 
'+ '+ '+ l ?1601 00 0010 00000 

EXIT 45 01 01000 00 4'+00 00137 UNSAVE 
46 47 4200~ 40 4,000 04000 

ERR 47 03 OTOOC' 00 4f.40 l 77725 ERPR 
50 00 40001 '+2 '+000 00010 UST AR 
51 01 40000 00 4f.'+00 00135 STEX 
52 01 otooc 00 4001 77771 e:xrr 

AS82 53 00 00000 00 44f.04 00000 
MOOBt 54 00 OQOOO 00 0002 00000 
M0062 55 00 C'OOOO 00 0004 00000 
DUMY 56 00 l'.'000(" 00 0000 00000 
MATWPD 57 04 ?Ooor 00 0000 00000 

lUIElll liOUUIE • lM 

316 ERPR 0 7777! t 20000000000000 0 
317 ENTRY 0 77776 l 30000000000000 0 
3?0 SAVE 0 1~6 0 1osooooooooooooo 0 
321 ERR 0 47 I 640000000000000 0 
322 MATWRD 0 ;7 l 1010000000000000 0 
.3?3 OUMY 0 56 l 770000000000000 0 
32'+ XCWD 0 1?6 0 1630000006000600 0 
325 ASB2 0 53 l 110000000000000 0 
'326 FIX 0 :36 l 460000000000000 0 
3::i7 MODB 1 0 ~4 1 730000000000000 0 
3:;o TRNLP n ~n 1 innonnnononn,;nn n 



.;a- I , ,v....-~c; v -'liil ' ' .... v...,...,vvvvvuvvvv .., 
332 UST AR 0 t r, 0 1020000000000000 0 
333 sre:x 0 13! 0 10~6060000000000 0 
,334 ExlT 0 4! l 620000000000000 0 
335 UNSAVE 0 131 0 1060000000000000 0 

-



SMMPY



SMMPY 
MCOPV 
ERPR 
ELQC 

NOUS TR 

VECT 
LOOP 
ARI TH 

ERR 
EXIT 

NAME 
INSTl 
INST2 
STAR 
UST AR 
SAVE 
UNSAVE 

T7 
.. z 
e 1 

J 

z 

T7 
T7 

T6 

I 

T6 

T6 
P5 

T7 
T7 

JRG 
REF 
REF' 
REF 

TRA 
TRA 
TRA 
!;)NA 
STO 
LDR 
1..DR 
XU~• 
STO 
TRA 
IFINZl:.JT~A 
CLA 
CLA 
LUR 
IFIZER)TRiA 
TSR 
SBl 
SUR 
IF(NUL)T,~A 
I F' ( Z ER ) S :< P 
TSR 
bEu 
IFI \lUL )Tr~A 
IF(,'IZEJS<P 
IFINZE)Si<P 
TRA 
SUR,LT6 
AND 
JI="( NUL )T~A 
LDR 
1..LS 
CRL 
TRA 
CRL 
SB 31 ER,'1 
OCT 
AB5 
IFIPNZ)TRA 
TRA 
TRA 
L.T7 
TfV\ 

8C0 
10621 
17701 
OCT 
EQJ 
EQiJ 
£QiJ 

•'1COPY 
••ERPR 
·~LQC 

U X «Pl • USTAR 

CC+;::>,U•R 
CC+3 
CC+3 
f'l 4-1F.: 
,itc:::Loc, ~ .. u 
1 ·~ s i' 1 , cc+ t 
I \IST2 
a ~ ·~ I TH, 8 6 + 1 
o.~6-t,R•T7 
0<11:3AVF1U•R 
d \J:]IJST~, IJ·B;:, 
USTAR,J•B3 
01 
a.115 
a.CC+t 
d,. ·1cQPY, CC+ l 
o')STAR 
cl,R•~:5 
E~~,R•Z 
dJSTM~,R•Bl 
•'1CQPY1CC+l 
)'7 
r"",.. -v.~+ I 
at, 6, re+ 1 
a 1 
E.i<Ir 
UqTAR,J+Bt 
STAR 
V~CT 
8!+t,U•82 
a.115,U•S.lt 
d 'i 15., R•85 
dV)OP 
a.11s,R•e.1t 
a~ ...... U•d I 
'/.. 
o.77?76 
L 1op- 1., cc+ 1 
•S:RPR 
•J~SAVE 
Bf,-j.,P6-l 
a;,F 

S"1,'1pvoooo 
•T6.,B3•J 
ii!:T6,B3-l 
4'1Jo OJCOO 
11 
116 
117 

1 
2 
3 
4 
5 
6 
7 

10 
l l 
12 
13 
14 
15 
16 
l7 
20 
21 
22 
23 
24 
2!5 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
.lf.O 
'+ t 
'+2 
'f.3 
4,4 
4,5 

'+ (, 
'+7 
50 
51 
52 
53 
54 
55 
56 
57 
60 
61 
6? 
63 
6'+ . 
65 
66 
67 
10 
71 
12 
73 



I0/28/6P t9,Q8 
ENO 

PAGE 2 
74 
75 



... '"''·•"'"'~ ·~- I_....,, .V"" 

MCOPY 77775 54 42r::::6c::: 77 04-0Q 00000 
ERPR 77776 75 44~ 1 i:: 76 11+0(') coooo 
ELQC 77777 7r::. 44r::::3~ "4 210() l')QQOO 

1 01 01oon "'2 '+JOt 00002 
2 01 01000 ~o '+ 10 j 00003 
3 Ot OiOOO ('IQ '+001 1)0003 - '+ 47 2ji:.oo no 01)01 C00'+6 NAME 
i:-;; O I ?:,rot ' l 41+Dt 77771 ELOC . .., 
6 01 5')40(') ,::,o Ql')JI 000'+5 INSTt 
7 O! 5q4l)(l l"Q 01J1 l')QQ'+S INST2 

10 Ot 54ro1 ~6 '+")Oi 00033 ARI TH 
l 1 07 2QC'\01 17 4106 77776 
12 ln Otl"IO(l f'\2 '+'+OQ 110136 SAVE 
13 41 011"'5('1 1+2 4'10! 00006 NQUSTR 
I J+ 01 ?i70I"\ li.3 0J00 nJo l O UST AR 
15 01 ?170(') 00 0116 roooo 
16 01 450l('l no '+'10Q 00017 
17 01 0\"10 ('IQ 't''.)01 00001 
20 01 4()1"100 !'Q '+'+OJ 77754 MCOPY 
?! 01 4.ira 1 "0 '+1Jo f'IQ(' 1 0 UST AR 

NJusn~ ?') t:. 20 53r.:)o ~s U10?. 1"1QQ0() 
23 Ot O i' r-40 ,o '+101 00023 ERR 
24 lf. t 02010 c::: l 'f-l")OQ <'."0010 UST AR 
25 01 4qroo ?O '+40t 777'+7 MCOPY 
26 Q('I 2 I !"IQO f"Q 0,106 rooo7 
27 01 0\0J+('l l"\Q 4-'JOt f"\JOOl 
30 07 02rsn ~o 01::fi '.J002A •OOOOA 
3 t 07 02"'5('\ f'IQ 4')0Q 00001 
32 Ot 01000 l"IQ '+no T 00015 E:XIT 
33 01 5346('1 41 000n ('IQQ 10 UST AR 
34 o~ 56.~14 l"\Q Qi')Qt° C'\0021 STAR 
35 01 01 ('IJ+(' l'\Q 4'1() 1 nooo4 VECT 
36 20 5:J4Jn 42 UJ'.)2 cooot 
37 Ot 451"'6? ll.4 '+106 00017 
'+O 06 45('166 ~5 '+JOo 00017 
41 01 0 "f C'O(') !"IQ '+io1 00001 LOOP 

VECT 42 06 45r.66 r,::;4 'r')Qc, 00017 
LJOP 43 4-5 4·')("123 Lq '+126 l"\JOOO 
ARI ri,.; 44;. on ()')C'lQ(l !"IQ O')Jo noooo 

4:; 01 4\ro~ 1"10 4-100 77776 
4o 4c:; 05150 ?Q '+·10 I 77772 LOOP -1 

ERR 47 03 O u~oo !"'Q 4401 77726 ERPR 
EXIT so 01 01roo no '+400 00137 UNSAVE 

51 Ot 5047(') ~6 0100 77776 
c:;:.-., .. •c 01 o·1roo 00 '+::,00 f'IQQOO 

NAME 53 62 5 4r::.4c:: ""7 oi.,Jo noooo 
I ·~ST I 5'!- 07 1 Qi'.21 ~3 040Q ('IQQ06 
I i~ST? 5& 07 17701 1-3 040Q 00006 
S!AR 56 On ooron no 4100 00000 

l!lllEIIEllEllfllOIOOE 

•OoorA 57 01 0:)10(' f'\Q 0'1]6 noooo 

317 MCOPv 0 77775 1 20600000000000 0 
320 ERPR 0 77?76 1 30000000000006 0 
321 i::t.Jc 0 777 7 7 1 1+ooooooooooo<Jo 0 
322 NAf1E' 0 i:::: 3 1 641-0QOOOOOOOoooo 0 
323 INST! 0 s::; '+ 1 650600000000000 0 
324 IN~T2 0 !=-5 l 660000000000006 0 
325 A~ITH 0 1+4 1 540600000000000 0 
326 SAVE 0 t36 0 120000000000000 Q 
327 Nf"JUSTR 0 ?2 I 310000000000000 0 
330 UST AR 0 IQ 0 110000000000000 0 
331 f;;.RR 0 Ji 7 1 570600000000000 0 .. 



333 EXIT 0 e:.o 1 ~00000000000000 0 
334 STAR 0 C:6 1 700000000000000 0 
335 VECT 0 k2 I stnoooooooooooo 0 
336 LOOP 0 4.3 1 s20600000000000 0 
337 UNSAVE 0 t".)7 0 730Q0000000Q000 0 



SMDIV



-= 

10/06/6£,. t 2, 53 PAGE 
I 

SMDTV ORG 2 
3 

SMMPY REF •s"1MPY 4 
ELOC: REF •E'.l.,OC 5 
ERP~ REF' ••ERPR 6 

7 
REM •s11u • UST AR 10 

l I 
TRA CC+t,U•T7 12 
TRA CC+2,U•T7 13 

PF 21600 NAi"IE 14 
STO •t:.:LOC 15 

T7 IFIZEi:;i)TRA E.~R 16 
STX 2 I 7 
TRA •Sr1MPY, CC+X 20 

ERR 07 TRA •E:RPR 21 
z SBl WSTAR,u•B2 22 

TRA •STEX 23 
24 

NAME BCD §"1JIVOOOO 25 
26 

UST AR EQU 10 27 
STEX EOU 1,5 30 

END 31 
32 

PRQt;RAM sMDIV J0/06/66 12, 5"+ 

SMMPY 77775 62 i:;~54+,c::; 77 0'+00 00000 
ELOC 77776 75 41-44,535 64 2000 00000 
ERPR 77777 75 44f.6 Ir::; 76 1'+00 00000 

IM81/U • UST AR 
1 01 01oon 07 1+001 00001 
2 01 01001"1 07 '+00 I 00002 
3 '+7 ?fl,00 00 0001 00007 NAME 
4 01 ~0001 00 '+ '+O I 77171 ELOC 
5 07 r,1cqo 00 'f.00 I 00002 ERR 
6 01 4300C:S 00 '+000 00002 
7 01 01000 30 '+'+0 1 77765 SMMPY 

ERR 10 07 rt oon 00 '+'+0 I 77766 ERPR 
1 1 00 40001 42 '+000 00010 UST AR 
12 01 01000 00 '+'+00 00135 STEX 

NAME 13 62 r:;;~43~ 06 5000 00000 
lMllEllE*llOWllEllEllE 

315 SMMPY 0 7777! t 20000000000000 0 
316 ELOC 0 77776 I 30000000000000 0 
317 ERPR 0 77777 l 4+-0000000000000 0 
3?0 NAME 0 13 1 23000000Q000000 0 
3,:, l ERR 0 10 1 110000000000000 0 
3~2 ustAR 0 10 0 2~000000000000C'I 0 
3~3 STEX 0 13! 0 2sooooooooooooo 0 

\ 



MFLT



Q?/13!6P Io. 59 PAGE 

f'1FLT QR:3 ? 
:? 

MCOPY REF M'1C0PY 4 
ERPR REF ••ERPP 5 
ENTRY REF ••E:NTRY 6 

REF lll"'1F'L t 7 -
10 

REM l.li::~IE. MATRIX FLOAT ( 01) 1 t 
12 

TRA •J::.\JTRY 13 
-z TRA o'.lESAVt:., U•R 14 
E'l lF(ZER)TRi N1CPY.1U•8?. 15 
e I !"FIZE~)SKP d'JSTAR, I•Bl 16 

TS~ i11P1C0PY, CC+ 1 17 
NOCPY SB! \/HAR 2C 

su.~, L TS 81, u .. T 6 21 
IFINUL)TRA ERR1U•Bt 2?. 
ANJ 4'1QO roooo 23 
IF I NUL) TRA, vr.rR,u.s2 24 
CL.\ bl+l 25 
tRL. d!5.1R•82 26 

VCTR T6 CR!_ a ·Ji 5.i R.83 27 
P6 l.. Ti+ 0~2ooroooooooooooo,u•r6 30 

OLOOP SRI a1~3 31 
I LOOP -L)U -"'TS, I •86 32 

-·· FM?+2 T4,t:3l-l 33 
E' 1 lF(PN7)TRft l I_OOP 34 
P2 IF(NEti)SKP d1 35 

TR.\ OL.JOP,132 .. 1 36 
OUT T6 TRJ\ •' J\JSAVE, U•B6 37 

lR~ pi:- 40 
'+ I 

ERR r3 TRA •C:::~PR '+2 
E6 TRA Q!JT.1 U•T6 '+? 

'+4 
UST AR i:.QJ 1 ,., '+5 
SAVE E.QJ 1~6 '+6 
uNSA.VE EQJ 1 ".) 7 '+7 

50 
t.:NJ 51 

5? 



. _,, ---- .......... ---
MCQPY 77774 54 42r::,,,:::: 77 04-00 coooo 
ERPR 77775 7i:::; 44-"'l":: 76 1400 00000 
ENTRY 77770 7r:::, 4'1-C:::fS,t. ..,6 1400 00000 

77777 54 45r-:3!. ~2 5'•00 00000 
1 01 01 ('IQ("\ 1"10 4401 77774 ENTRY 
'" 10 01 f'l0/"I fl2 44Q0 rot36 SAVE c; 

3 4 ! O 1" l !"I 1.i2 410 I 0000? NQCPY 
4 41 02r1r; 7 t 4'1JO 00010 UST AR 
5 O! 401"1(1(' ~o 4'+0 I 77766 MCOPY 

NOC PY 0 C! 40r''"' I '"'0 4100 oootn UST AR 
7 01 534~(i t"l6 0'1Q2 00000 

10 O! 011"'4+(: 4 l '+'iOl 00016 ERR 
I 1 O I 50~14 "'0 0')01 00017 •OOOOA 
I 2 01 01 ("14f'! li.2 4-101 00002 VCTR 
13 o, 21701"1 1"'0 0'102 0JOOI 
14 01 45("6~ ~2 '+1')0 00011 

VCTR 15 o~ 45('16~ i:::3 4100 00017 
16 41, '504 #• /"I f"'<6 Oi·J l f'Q013 •OOOOo 

OLOOP 1 7 01 4Q("!r" ! l'\Q '+'110 coooo 
!LOOP 20 o, 50lll4 76 11·00 00005 

2i 01 I Of-.0? I- I 01()0 00004 
22 4! 051!k0 1"10 4~)1 77774 I LOOP 
?3 4? ("1251 !"t l"\Q '+iOO rooo1 
24 01 Cl l"\Cn t.2 4101 77771 OLOOP 

OUT ?5 o~ O l 1":r"'f" 4.6 itl+OO rot37 UNSAVC: 
2€:, 01 Cll l":t'I'\ 1":Q .ij. "JO 0:JOOO 

ERR ?7 o~ 01 ("()('\ l"\Q '+40 I 77745 ERPR 
30 4~ ".''! r,00 f'l6 4101 7777?. OUT 

JIOIE IIOIE llE !IE IIOIO!E 

•onorA 31 on OO"Or f"'<Q .., 1:JO 0()001') 
•oaorB 32 o~ 201'.'i:I'\ f'O 0100 00000 

316 MCOPy 0 777 7 '+ I 20000000000000 0 
317 ERrR 0 7777f 1 30000000000000 0 
320 E::!\JTRy 0 77776 1 40000000000000 0 
321 SAVE 0 1 ~-- 0 43oooocoooooooo 0 
322 NOC Py 0 6 I 170000000000000 0 
3?3 UST AR 0 lO 0 420000000000000 0 
3?4 EqR 0 :,:,7 1 4ooocooonoooooc 0 
325 •OOCQA 0 ?! I 1.i. 6(''\;')0 0 0 00 00 0 C 00 0 
326 VCTR r, ,~ 1 ?60000000000000 0 -· 
327 •OO(•OB 0 ":!' I 470000000000000 0 -I,-

3":JO OLOOp 0 ,, I 300000000000000 0 
3:l l !LOOP 0 '.:'C 1 31oonoooooooooo 0 
332 OUT 0 ~5 I 360000000000('00 0 
333 UI\JSAVE 0 1 '.'l7 0 440000000000000 0 



MCMPL



02/08/6P , 2. 32 PAGE 
1 

MCMPL 0Ri3 ? 
3 

REr1 Mi\KES REAL MATRIXIBI) COMPLEX '"-- REM I \J CST AR, ( 8 l j :O•USTAR 5 
f. 

CST AR i~EF •r".:STAR 7 
kEF .......... l ("i 

MCOPY REF •MCOPY 1 l 
ERPR REF *•ERPR t? 
ENTRY REF' *•ENTRY 13 

REF •-1CMPI. 14 
1~ 

Tl<.), •C: ,JTRY 1 f. 
-z TRA •<:;AV£,u•R 17 
Pl IF(NZF)TRA CC+I 20 

S8! ~STAR 21 
CLA bl 2? 
11="(NULJTRA c. ,-1:;, TY 2'.? 

p I l 1=" ( ZE~ I SKP d'JSf AR 24 
e 1 °TRA C.'1PY, lJ•B2 2!5 

SWTCH CLA CSTAR,L/•81 26 
7 TSR •srEx, U•62 27 

RE'1 *lllilil*PRESERVF TAG ON C0DEwORD•owiol'. 
7 co:< .. USTAR,~•3? 31 

Rr:=.::1 11tlll'l!E*PRESERVi::- TAG ON CODF ,JORD••,o, 
p FST 81 33 
Bl RWT B::> 34 

TRA IMA~ 3~ 
COPY CLA CSTAR,U•BI 36 

TSR ~"1C0PY,CC+i 37 
IMAG L..D~ B!,R•l'.33 '+0 

L.LS d!51U•8t '+ I 
AI\JD t.j.!')JO 00000 00000 '+c' 
IF"tNULlTRA V&:C:T '+'.3 
LC>f< b1+1 '+4 
1..RL 3 45 
CLA o11+20>CC+t '+~ 

VECT CLA a'J220>R•Z 47 
t..RS dl2 50 

e 1 LRS d15 61 
R oAU ~~TA1-<+1,U•T7 -? ::,, 

TSR ~xcwo -";) o. 
EXIT TRA • 1.HSAVE 54 

TRA PC" -i::: ::> 
56 

EMPTY r,3 TRA •C::RPR 57 
CLA C1TAFVU•Bt 6C" 

z TSR •STEX,J•B? 61 
fSR •::,l'EX,::31+1 62 
TRA E.XIT 63 

64 
USTA~ t:,QI) 1 'i 65 
XCWD EQU 1 '.:)6 66 
STEX tGU ,~s 67 
SAVE t:.GJ 1 '36 7C" 
UNSAVE EQJ 1~7 7:1 

72 
!;.ND 7-:4 



. - -·-

CST AP 77772 42 621-~4 f"\6 14()0 00000 
77773 7~ 75757 ~1 5400 00000 

MCOPY 7777'+ 54 42t::'6i:: 77 0 1·)0 00000 
ERPR 7777':J 7C:: 4'+~,te: -,6 1400 00000 I 

ENTRY 77776 7r::, 44c:::~,- ~6 I 1•00 00000 
77777 54 42,;;;45 ·75 3400 00000 

1 O I o 1 nca·, ('IQ 44 J l 77774 ENTRY 
2 I r, o 1 .... r0 "2 '+ '+,JO 00136 SAVE 
;> 41 O l f'l:)t"' "'0 4 "\J 1 0 0001 
'+ O! 40,...~ I 1"10 '+-'"\JO 0001 n UST AR 
5 01 21700 ('IQ 0'102 00000 
6 01 01040 "'0 4'):J l 00030 EMPTY 
7 4! 02('1 O f'IQ 4~1JO 00010 UST AR 

IO 4 I o 1 "n0 li.2 "'I').) 1 00001, COPY 
SWTCri 1 l 0' :::> l 7C" '-'-1 0''"'J I 77760 CST AR 

12 00 40!"01"1 /,1,2 '+,,,. JO no13i::; STFX 
13 00 504('t c::2 0000 00010 UST AR 
!4 C?. ?on,., l'\Q 0'102 00000 
15 41 21 ~-, r"O (J'"IQtf. 00000 
!6 QI otnrn l"\Q '+'"'JI 0QCO? !MAG 

COPY l 7 0 '· ? I '?iJ('I 4 I O"'J I 7775'2 CST AR 
?C Cl 4Qf'l';n ?O 4 t+ J 1 77753 MCOPY 

IMAG 21 O! r:;o'+r,o i::3 01J2 00000 
22 O! 45:"16? 41 '+ ')QO 00017 
23 O? t:iO? 1"' r"Q 0,1:, t 00020 •OOOOA 
?4 Cl olr'+n l"\Q 4+-"J I roco~ VECT 
?' :.:, 01 50"'''('1 l"\Q 0" 10 coco, 
?b O! 45,.,r::i "0 4•"l:J0 0000? 
27 O! ?1700 PO 4".'L)O OQ420 

VECT 30 O! 2170('1 !O 4000 00220 
31 Ot lf.5(' 1 ~ !"IQ J+l')QO 00014 
'<'' - c 4, 45r'!C:: "'(') '+ 1JO '"'OOl 7 
~·· •,, _., O? 20! ("•l"I "'7 0., J 1 77737 CST AR +t 
:34 O! LI.Q""r,('\ l"\Q 44J() r,012~ XCWD 

EXIT 35 O! 01ro0 no 41.:,0 C-0137 UNSAVE 
36 O! 01 l"\Q(') ~o 4~'.)0 oocon 

EMPTY 37 03 O 1 ('('\('I l"\Q 44:J I 77735 ERPR 
40 o, 217Cr, LI. ( 0"01 77731 CST AR 
4 I on 40!"0!"1 h2 4400 no 13i:; STFX 
42 01 4Qf"oC',I"\ :, I '+4J0 rot 35 STF.'X 
43 0 ! 0 t ",OO ro 4() J l 77770 EXIT 

llOIEJIE W JIOlf!IUE ii 

•ooooA 44 00 004 ro ('IQ 0100 00000 

316 CST AR 0 1111a 1 !30000000000000 0 
3t7 MC9PY 0 77T!4 I rsooooooooooooo 0 
3?.0 Er;>Pt;? 0 777:~ 1 160000000COOCOO 0 
3?1 £1\Jfqy 0 777 7 ,- ! !7!"Q00('00000COO 0 
3?2 SAVE 0 1?6 0 1010ooorooooocoo 0 
323 uc;TAR 0 , {1 0 760000000000000 0 
32~ E:.MPTy 0 "')7 l 7JCQOOOOOOOOOOO 0 
325 COl5Y 0 

,, 
1 c;10Q0000000QCOO 0 

3:?6 SWTCH 0 ! l 3 ~l('IOOOOO"."OC"OC'OC 0 
327 STt.X 0 l ~!': c 1000000000000000 0 
3~0 JMAG 0 ~ I I ~30·'.)00000000000 0 -



- - -

332 VF.CT 0 -:,0 1 620000000000000 0 
333 xcwD 0 1?6 0 770000C"0000QOOO 0 
334 E.XIT 0 "'" 1 1-,,70Q0Q('IQ(1000000 0 
335 Ut\JSAVI: 0 1~1 c 1020000000000000 0 



MINDEX



3/07/67 !4f., 21 PAGE 

MINOEX QRG 
I 
2 

ERP~ REF ••ERPR 3 
C:NTRY REF ••ENT Ry '+ 

.REF, •MIN~EX 5 
6 

TRA •J::NTRY 7 
·-Z TRA •<;AVE, U•R 10 
z BAU B6+DEL··l I u .. a1 I I 
··I LT6 Bt, U•R 12 
Bl RPA,WTG STORE, R•Bl 13 
z aru 't6, 01 .. 1 1 '+ 

AND EXITA, U•Blf. 15 
IF'(NULITRA VECT, U•B2 16 
CLA •B6+6l+DEL, U•B4 17 
CLA *l36+Bl+OEL""l' U•B2 20 
ABl .a.77775 21 

VECT Z. BAU bf:i+B i+OEL, 'U•R 22 
.L.DR •R, Bl-1 a3 

Bl RPAfl,TG ~'l(lTA, R•B3 24 
T6 IF'(NUL)TRA -~RR 25 

CLA •86+t;l+DEL1 U•B5 26 
SPEC ·r6 .LOR a.82+B3+91++B5, U•B 1 27 

R IF'(NUL)TRA RESET 30 . -
TRA ·65 SHIFT, U•R 31 

RESt:T ..... 1 ,SB3 .at, O•R 32 I . SB'+ a.2, 0•B2 33 
SHI~T T6 L.UR ad 24, U•B5 34 

85 L.U~ ad 3, U•B5 35 
ABI aBs, R.85 36 
CLA a.20000, U•R 37 
L.Ul.. a.133+2, U•T4 40 

R LUL a.84+2, U•T5 '+ 1 
.... 95 IF'INUL)TRA IEQZ '+2 
T6 BAU a.~5+Bl1 U•T6 '+3 
.. 55 i.RS ddl2 '+4 
T6 L.UR a.d39 '+5 

LRS a.d15 '+6 
·R RPL. T6 '+7 

IEQl 93 IF'(ZE~)TRA STORE 50 
T6 AND CC+Zi CC+l Sl 

OCT 740000000 52 
ORU T4 53 
BLU,BAU T~, U•T6 54 
.REM i•ou11iP~ESE~VE TAG ON CODEW9R0MOIOIOII 

STORE T6 FST I Z I 56 
AND cc+z, cc+t 57 
OCT .~00000000 60 
IF'fNUL)TRA EXIT 61 

82 IF(NULITRA JEC~Z 62 
•B2 LOR Z+e 1, U•B2 63 
R 1.,UR dd241 U•BS 64 
85 L.UR ad 3, U•BS 66 
.. a2 ABS as 2, u.e2 66 
e.2 AND 47777, R•Z 67 

L.RS ad27, R•T'+ 70 
T6 CRL ad 1 s, R•B2 71 

L,OQP CLA 6t+B2-1, U•83 72 
AN(.? CC+Z1 CC+t 73 



''3/07 /67 I '+, 2 l PAGE 2 
OCT 777770000777700000 74 
QRU T4 15 
BAU 483+65 76 

-· REM iuouoiE PRESERVE TAG ON COOEW9R0.•••• 
FST 6t+B2"'"11B2.;.t 100 

e2 IFINZEJTRA LOOP IO l 
J~QZ 84 IF(NUL)TRA E.'l<lt 102 

T6 CRL a,d f5, R•B2 103 
CLA IEQZ+2, U•T4 IO'+ 

T't AND 61+82-1 105 
oRu TS 106 
REM iio•••u•PRESERvE TAG ON COOEW~RD•••• 
BLU,BAU,WTG• B t +92"'" 1162.;.t 110 

B2 IF'fNZE)TRA CC-5,CC+ 1 11 I 
ERR 03 TRA •~RPR. 1 12 
EXIT TRA •U1'JSAVE 11·3 
E:XITA PF A86 a1z1, U•CC I 14 ·-· 

115 
SAV~ EQU 1 '36 116 
UNSAVE EQU 1 '37 117 
DEL· EQLI 77765 120 

END l 21 
122 



- PROGRAM MINDE 3/07/67 15, t 8 

ERPR 77775 75 4 .. f, l 5 76 t'+OO 00000 
ENTRY 77776 75 4iS5~ 36 1'+00 00000 

77777 54 c:;0554 3'+ 'lolf.00 00000 
1 01 O 1 (')01"l 00 '+401 77774 ENTRY 
2 10 oioon 02 '+400 00136 SAVE. 
3 00 r'O t 00 "' 1 

0100 77764 DEL .. 
'+ 30 ~0460 02 0002 00000 
5 '+ I ?1641 51 0001 000'+1 STORE 
b 00 ?O?or 61 0000 00006 
7 01 c:;0314 4lf. 0001 00073 EXIT A 

IO 01 O l 0'+(') '+2 '+001 00003 VE cf 
I 1 01 ?!700 '+'+ 0502 77765 DEL 
12 Ol ?l7Q("l '+2 0502 7776'+ DEL 
13 01 41001 00 4000 77775 

VECT I '+ 00 r'OtOO 02 0102 77765 DEL 
15 01 t:;0400 61 0'+00 00002 
16 41 ?1641 53 0001 0006'+ EXITA 
I 7 06 0104('1 00 .lj,001 00061 ERR 
20 01 ?l70r'! 45 0502 77765 DEL 

SPEC 21 06 5040("\ '+ 1 At-074 00000 
22 02 01040 00 '+001 00001" RESET 
23 55 o loon 02 "+001 00002 SHI~T 

RESET 24 30 4000~ 02 '+000 00001 
25 20 40004. 4:2 .ij,000 00002 

SHIFT 26 06 4501 O '+S 4000 00030 
27 .lt,5 4!5010 45 'i-000 00003 
3Q 01 41001 55 .lj,040 00000 
31 01 ?t 70('l 02 4000 20000 
32 01 4!021"\ 04 4010 00002 
33 02 4502('1 05 4020 0000? 
34 55 O!O'+r'l 00 '1-00 I 00005 lEQZ 
35 06 20100 06 4042 00000 
36 55 4501 c:; 00 'i-000 00014 
37 06 4~0 I(') 00 4000 0004t7 
'+o 01 4601 «::; 00 4000 00017 
41 02 2~3ot 00 0000 00006 

IEQZ '+2 '+3 C"i\01" 00 'i-00 I 00004 STO~E 
43 06 50314 20 0001 00000 
44, 00 oooon 00 7.l+OO 00000 
45 01 ~0010 00 0000 00004 
46 01 i=lf50('1 06 OOOC'l 00006 

STORE 47 06 ?00'+1 00 0000 00000 
So 01 ~0314 20 0001 00000 
51 00 0000(') 00 4000 00000 
52 01 Ot 040 00 "tOO I 00027 EXIT 
53 42 01040 00 '+001 00016 JEQZ 
54 52 t:.'.;0400 42 0002 00000 
55 02 411;01 O '+5 4000 00030 
56 .i+,5 4~0,,.. 45 'i-OOC'l 00003 
57 52 4 l ooc:; 42 4004 00000 
60 42 ~0314 10 '+000 07717 
61 01 45015 l '+ '1-000 00033 
62 06 4!506~ 52 4000 00017 

LOOP 63 01 ?t70!'1 '+3 0006 77776 
64 01 ~0314 20 0001 00000 
65 77 111or. 00 7777 00000 
66 01 ~001" 00 0000 00004 
67 01 ?01 O!"I 00 '+050 00000 

\ 
7o Ot ?004! 62 0006 77776 
71 42 01nso 00 4001 77770 LOOP 

JEQZ 72 .lt,4 0104('\ 00 '+001 00007 EXIT 
73 06 45('16~ 52 '+000 00017 
74 01 ~1,on 0'!- 0001 77746 IEQZ + 2 
7~ 04 ~O~t 4. 00 0006 77771.. 



- 76 01 ~0010 00 0000 00005 
77 01 ? I ~41-1 62 0006 77776 

JOO '+2 01050 20 '+001 777?2 
ERR 101 03 01000 00 '+401 77673 ERPR 
EXIT 102 01 rn ooo 00 4+-400 00137 UNSAVE 
EXIT.A 103 '+7 4100~ 40 '+000 00000 

••••••••• 

·316 ERPR 0 777?! I 20000000000000 0 
317 ENfRy 0 7777~ l 30000000000000 0 
320 SAVE 0 136 0 1320000000000000 0 
321 DEL 0 7776! 0 13'+0000000000000 0 
322 STORE 0 41 I 610000000000000 0 
3?3 EX°I'TA 0 1 <'3 I 1310000000000000 0 
3~'+ VECT 0 t~ I ?00000000000000 0 
,3?5 ERR 0 1 n I I 1270000000000000 0 
326 SPEC 0 i? I 3 2soooooonoooooo 0 
3?1 RESET 0 ?4, I 300000000000000 0 
330 SHlF'T 0 ?6 I 320000000000000 0 
331 IEQZ 0 42 I 460000000000000 0 
332 EXIT 0 IN? 1 1300000000000000 0 
.3"33 JE:QZ 0 72 I lt3C000000000000 0 
33'+ LOOP 0 63 l '760000000000000 0 
315 UN5AVE 0 13? 0 1330000000000000 0 



• 



MINSERT



08/3)/69 I .:3, '+ 4 PAGE 
I 

MINSER JR~3 ~\ \\ v 
l 2 

·"t 

41 J 3 
·l TRA *'.:lAvE, U•R f?,, #-
7 a AU b'>+DEL- t I U•R 5 

SBIT 7 6IU -~ 6 
A1'JD b1lT10•T7 7 
IF( \JUL )T~A v=:cr, ~ .. z 10 

7 SAU llE16+DFL-3 1 I 
i.,.RS a 11? 12 

7 BA.U •1.S+DFL-2 13 
1...RS dl2 14 

z .3A:J * 16+DF1..-i+ 15 
L.RS a--i1c; 16 

R QRU• T7 17 
TRA A'3Ir+i 20 

VECT T7 LRS d. --11 ~ 21 
7 ,:)AU :11'<~6+DEL-2 2? 

LR3 a ...i I? 23 
7 1..RS a --l I 2 24 
7 oAJ •'~6+DF'L-3 25 

L.RS d·-115 26 
i:;i ,)RU Ft 1/r:'.1 u .. T7 27 

TS~ • '< C '.~D 30 
TRA i,, hlSAVE 31 

ABIT rF A86 o."7J771J., U•CC 32 
T7 ANO N~F, U•P2 33 

ORU F ! VE, U•T6 34 
T7 CRL c:1'1301 R+B! 35 
F 1 L..U~ Q 1, U+:3 t .36 
P I Il="(ZER)SKP Q'.:l 37 

TRA R".l,.J5 '+ (") 
L.DR z+a~, R.i34 '+ 1 

z 1..LS a-11~, J~3! 42 
z L.LS a--11 i:;, u . .a3 '+3 
P3 L.UR . f}. d 11 u .. 3:-; i+4 
l6 ~tst-l U'iJc) tiJ(".0 ooono,U•T7 '+f.......-----

rsR 11t'<CwD '+6 
SETR F. 3 RPA T'i1LJ+T7 '+7 

TSR •xcwo, P 1-1 :50 
e 1 IF(PNZ)Tqft S::T8,P3.+1 51 

EXIT! LT7 0 7 ,)() noco ooono 52 
rs~ •XC~..JD 53 

EXIT2 iRA itt'J~c,AVc.. ::54 
PF AB6 a 7 777...,,, U•Cc 55 

NRF OCT 111~10aco17j71j777 56 
F'IVE OCT 11s00006ono60 57 
~ows T7 CRL d ·~Ii:::;, ~ .. t3 ! 60 

T7 LIJ~ a., 1 -::>, J ... 33 61 
P3 LU~ Cl,, U·d~ 6? 
e 1 IF(PNZ)T~.A PLJS 63 
T6 TSR •xcwo, U•T7 64 

TRA Ex'.IT2 66 
PLUS CLA Z-+-36, J .. p;; 6~ 

T5 CRL a , 1 ;, ~,.;.,84 67 
CRL. a, 1 ~' ~ .. 3t:: 70 

P5 LUR a 11 u•3c::. 71 
T5 ABLt o.33 ... 1., u•F35 72 

LTS 64+95 73 



• 

08/30/6P !3,44 

AGAPJ 

OKAY 

BAS!:" 
TWO 

XCwD 
SAVE 
UNSAVE: 
DEL 

T6 
T6 

P3 

T5 

z 
P6 

P3 

P5 
P3 

p 1 

~"{3tJt\ 
TSR 
1..D~ 
IF(NUL)T~A 
SB3 
AND 
OCT 
ORU 
L.LS 
LUR 
L.Dli 
L.R:::i 
RPA 
TS,~ 
IF(ZE~tTRA 
f<PA 
rsR 
lF(PNZ)T~·~ 
TRA 
OC:T 
OCT 

EQU 
EQU 
fQU 
EQU 
END 

lli\(CwD, u .. r7 
u~Jn 00CO OOOOo,U•T7 
*'<Ci~D 
Tc:; 
cc ... ,, cc+t 
d~;++ I 
ci:, er+ 1 
77Jj7noc077770QOOC 
T~J, U•T6 
a :!3n, :J .. 85 
a. 'l, U•d5 
oA.3i;:, dc.:,-1 
d~I~, .~ .. re; 
T-s,u .. r7 
•o<cwo, e 1 ... 1 
OK Av 
Tc;,u .. T7 
• :<CwD 
A'lA IN, 33+ I 
E'<ITl , 
tl6noooooooooooooo 
01Zoo~oooo06o 
1~6 
116 
l17 
77765 

2 
74 
75-----
16 
77 

100 
IOI 
10? 
103 
104 
tos 
106 
107 
I 1 O 
1 1 I 
112 
t l 3 

t ' "' 1 15 
1 16 
1 1 7 
120 
t 2i 
122 
123 
124 
125 
126 
127 
130 



•. PRQr::~ /1 M "1 I \lSE" /");)/30/68 1 3, 46 

I 0 () i- ("\ "')(" "2 44.J() not36 SAVE ,, QI"\ ::l1l')I'' r2 o 1 Jn 77764 DEL -1 l 

S3JT 3 or-: ?1?)1"\ ,....0 o4or 0oco? 
'+ 01 so-::,14 17 0•,·01 77775 SBIT 
5 01 O I "4(" IQ '+')OT 1"10C IO VECT 
6 on 2,1! ')('1 f'IQ u~Or, 7776? DEL -3 
7 Ot 4sn tr:; f"\O 4'1on 00(114 

IO 00 ?;j, )r !"IC, or;oci 77763 DEL -2 
I I 01 4 :::"' 1 c:" !"'0 41on noel'+ 
12 00 2)1J(' ro (; "=; '.) () 77761 DEL ... '+ 
t 3 01 4:;f'ltt::: no 4·,oA roc117 
I 4 0? 5:, ,.... I 1 "0 000A. roco7 
15 01 rij'r1n I"() 4101 f'\)c· 1;::, ABIT + I 

vt:cr 1 t, 07 4c:,r I c:: (' (', 410() r"'lJ('i7 
I 7 Ql"l 211 )"1 ro o:ioo 77763 nEL ' -c: 
?Q 01 4,~,.. l i::- "'0 4'):Jn nor!'+ 
21 00 4:.:;r,1~ 1"10 4')on noc 14 
?2 ca 2611r f"IQ oe;o6 77762 DEL -3 
23 O I 4•31"11 c:: !"Q 4100 nont7 
;:, '+ o;:, 5JI" I 0 r-7 01,J i roc27 FIVE 
2~ O! '+ ':i" ')(" l"\c '+ 4.Qr, n:fi 26 xcwo 
?6 01 0ir·1r· r-,o '+4'.)(l /"\() t 37 UNSAVE 

A:3 IT 27 47 4 \ !"I')~ 40 '+"loo 77774 
10 07 5r)-::>t4 1.i..2 0101 ooc,2? NRF 
31 O I r:::, .:;n t n r'-6 01,'.) 1 noc,22 FIVE 
32 07 4:::;""S~ e"' I '+10A noo36 
~·.j 
~.- ..,;J 4 I 4~f"lf'· " I Lt '1:)n "'0('03 
3i+ '+ 1 o;r1r /"'IQ 4"1.)n noco? 
~-- 01 oj'rar i"'O 4101 noc 1 7 ROWS -0 

36 O I c:;:,14 )('\ c::4 Q')J4 oocoo 
37 00 4~r,? u I '+'1oo noc11 
4(J on 4~1";? 43 1r10A noc17 
41 '+ '? 4<5r1r 43 4"10Q noco~ 
4;;;: 06 :::> 1 ~. )(' "7 01')1 ro654 •ocooA 
4 ';> 01 '+1f"'1r ('\0 4-4JA 00126 XCWD ..., 

SETS 44 'l-3 2i-'.')1 (',7 ooJn 00606 
4:, 01 46r,r ~ I 440Q no126 XCWD 
kb 41 ()5 l 50 ~3 lr'lJl 77774 SET8 

FXJTl 47 Cl t:;~4 71"' ("\Q 0101 nJc:50 •000(')d 
5u O! 4~!i)0 ro '+40() no}26 XCWD 

EXIT? 51 01 ()jn.1r, "0 41+0o 00137 UN~AVE 
~2 ./+7 4jl"l()6 u.o 4t)JQ 77773 

NRF !--'.;3 77 77'7,)("\ !"\Q /777 77777 
FIVE 

. . 
i:::: i+ Qi') n1r 1 1 r.::o oron roron 

PJws i:;::,- 07 1.1.;;r,s~ i:::: I 4':Qn roe 1 7 -·::, 

r::;6 07 4 e:;n Ir LJ.3 '+""Oo noi;, 1 '+ 
57 4~ ti. 51"1 Ir, LL 3 410() nooo3 
f-iO 4 I Or5 I r;;r ro 4'.JOt 00002 PLUS 
61 06 uoi"'1n r.7 4401" (')Qf26 >:CWD 
6" 01 t 11".)0 1"'0 4'""01 77765 EXIT2 c: 

F'LUS /; ·,;; 
_:._,1 O t ?i"')(i ,....5 (,l"1J4 nocoo 
64, er:::: 4~1"6"- ,:::4 4 'JJ('; 1"0(17 
6!:, 01 4~1"'6f.. r::::5 '+"Ion c1oc 1 7 
66 4c:: 43!"' In 45 '+"On ("10(0? 
f-.,7 05 4tf"''14 IJ 5 414-n 77771,, 
7u 0 ! i::_ ,, ,, ·5 (' r-o 01.sA f'JtOO 
71 o~ 4 ii"'')!"\ "7 4 1+,)n 0012~ XC\.JD 
72 Q(:, 2 j t ')("I i'7 C,1)1 OJQ24 •OOOOA 
7:J 01 4•)1°''.)0 !"IQ 4400 0Jt26 xcwo 
1 i+ 01 ~;1.i:Jr "'0 010A l"'Oc;05 
75 43 o"jr4,1"1 ~o 't1J1 7777t, 
76 01 4~1")3 "O 412A ,...,Jr O I 

(J1')1 ' 77 r:::.:: !:i..., -:i I LJ. '."0 (".JC,i)('l ,J ,' 

1ro 77 7·77)(' "0 7 7 77 rJr,on 



I n 1 c, i::;~01 n "'€-. 010, r,oc14 TWO 
102 00 4s0-s? 1.ir:5 4+,'1Q() 00C36 
1n3 4c:: 4;;;r 10 us 4,-~.:)n '"'000~ 
IC"4 01 c:; ')LJ_ 11'' ,.5 0")J l '"'001 O 13ASE 
1 '"' ... 01 4 3'"' l c:: 'i:: 4-'iOn l"'QC 17 . ,::> _, 

A~A.I~ 1. 06 4 '3 ?i'-')1 "'7 (,;"\)() 00Q06 
!!'.17 01 4:')f'l,J("I ,. 1 '+406 00,26 xcwo 
1 1 0 4 c::; 01 ..... I ('I ro '+001 rioco2 OKAY 
1 1 1 43 ~'f"')I ,.., 01';0!") !'Oc05 
l I 2 01 4 r)I'' ~)r. 1"10 44J6 Ao i 2f.. xCWD 

OKAY 113 41 03, sn ~3 410 I 77771 AGAIN 
l 14 01 o-f r '.)0 l")Q '+1J1 77731 EXIT! 

BASE 115 1 I 6or,:,0 f'IQ O"'JOO oocoo 
Tir~O l 16 00 0An1t ?o O">On Aor,OO 

**llEWM!ll'IIEllf:At 

•\Joor A I I 7 01') 01;"Jf. "0 v1on r10¢00 
•Ooor8 i20 on 0')1"'1 7 r"Q Q;Jn r·ocon 

315 SAVE 0 J3'., 0 l?oor,00000000000 0 
317 OEL 0 7771..5 0 1300~00000000000 0 
320 SBlT 0 3 t 4000000000QC00 0 
3~l VECT 0 16 1 r,ooooooooooooQ 0 
322 ABIT 0 '/>7 I ·::100000000000000 0 
3-:i3 FIVE 0 i::; I+ l 57onooooooooC'06 0 
32'+ xr:wD 0 ,~s 0 1?sn6oocooooooo6 0 
3'.?5 U~J3AVE 0 t"'7 0 1?7QQOOOOQ00000Q 0 
326 N!:?F' 0 c::3 t 550000000000000 0 
3~7 Rt"lWS ~5 

, .. < ' ~ • 

0 1 600000000000000 0 
330 •OOOOA. 0 t!7 1 132oooocoooooc00 0 
3 ~ 1 51:TB 0 44 1 450000C00000000 0 
3~2 E.XITt 0 47 I 5onoooooooooooo 0 
333 •1'100QA 0 1~1 1 l33n6oooooooooo6 0 
334, E.XIT2 0 ~1 l s2oooooooooonoo 0 
31S PLUS 0 1,3 1 66QQOOOOOOOoooo 0 
316 TWO 0 116 1 1?'+0000000000000 0 
337 cl ASE 0 t15 I 122onoooonoooco6 0 
34 1) At;AIN 0 I '~6 l 1120000000000006 0 
341 Ql(AY 0 11 3 1 1I1oooooooooocoo 0 



MPATCH



Ocl08/6F I 2, '+ I PAGE 
I 

MPATCf,-1 OR•3 ? 
3 

~: -z TRA '*~6- Vt:..1 U•R 4 
z BAU t::HS+DE! - ti u .. as c:; 
F'.5 RPA,WTG ST,J~E f., 

-l LT7 bS, U•d5 7 
7 dIU c.'<IT, J .. p:; l ('I 
T5 AND ~ 7 l t -

1::S5-t IF ( I\IUL I TR .A V':J, t? 
CLA •86+1::Sc:;+DEL, 85-t 13 

\/2 L')R #i~6+B~+DEL, u·a4 14 
7 t;;AU b(,+BS+DEL-1, U .. B3 1 c:; 

LT6 b'11 t;i::; ... , 1 e, 
P3 RPA,WTG Fi::'.TCH.1 R•83 17 
T5 AND T-S, 85·1 20 

IF(NUL)TR.A Vt, es ... 1 21 
CLA •'~6+t;~+DEL + J, B5-t 2;:, 

Vt LDR •:,,6+t,r:::+DEL+ t, U•B? 23 
86 SPF a'32+B4, U•T7 24 
PF IF(NUL)TRA N1:;ET, R•B! 215 

CLA •~5+B5+DEL, 65 ... t 26 
NSET LDR •96:+tiS+DEL, u•pF' 27 

F5 RDA., WTG E.YIT, ,~•Br:: 3n 
7 ;~PA, WTG R[SET, 80-1 31 
7 i~PA, WTG RC:::gt. T+ l I P•T6 3? 
PF IF(NIJL)TRA STAR-t,PF-1 33 
82 IF(NUL)TR.A Ul:'.QZ, 62+t 34 

) E4 IF ( NUL )TR.A VF.:JZ, 34+1 35 
COLS T7 AR2 Or,F'e!1 U•R6 3~ 

A8,+ a,:,F.,.1.1 PF+l 37 
A81 ais '+0 

STAR Fq A83 a~5, U+T'+ 41 
83 TRA f\:,TOR, U•T5 '+? 

Uf::QZ P2 RPA,WTG R!:3ET, 84+1 43 
P5 !F(NZF)TRA C1LS, I•B6 4'-t 
P6 ABt aoF', u .. cc '+i:; 

VEQ7 P'f, RPA, LHG R;::SET+t '+f-
p.5 lFINZl:)TRA f 1LS, I-+8(,, '+7 
P6 A'33 a.°F, u.cc so 

RESE'.T TRA cr:+z ··-
51 

T4 TRA (r'"., U+dl 5~ 
T5 TRA u:+z, J•B~ 5? 

i-.JSTnR T6 NOP z., u ... i;;i.5 54 
FETCH CLA,WTG •IF~TtH), U•R 51:i 

~1 ss1 81, U•83 56 
SS._ b4, U•84 57 

STORE p STJ,WTG •f STOf-<E 1, Bc:;-1 60 
f- 1 S81 b1- l, J•83 61 
P2 SB2 b4, U•:34 6r' 
P5 IF(PN7)TRA F:::rc1-1, 83-1 63 

S82 d~a-1, PF-l 64 
PF lF( PNZ )Tq.A R!::SET, Bt+• l 6~ 

TRA i-: J;~SA VE 66 
J EXIT PF A86 a ( Z I, U•CC 67 

70 
OEL £,QU 71765 11 
SAVE !:.Q'.J 1~6 7? 
UNSAVE £QU l 17 73 



\ 

) 

02/n8;6P !2,41 
END 

2 
74 
7~ 



PROGR.AM "'!~ATC 02/QP./68 I 2· 42 

1n o 11"'0('1 1"'2 '+400 00136 SAVE 
2 00 :,o 10" 4i::: .... 0!)0 77764 DEL -1 
3 4-5 21 f-~ I l"IQ 0'1Jl 00051 STnR,=.: 
4- 30 c::Q47n 45 0·1'1-0 00000 
5 0'1 20?,,r" "5 Q')Ql 0QC56 EXIT 
6 oi::: 50?14 l"IQ 0000 00007 
7 01 a 1 r~l"l IL5 4001 00001 v2 

10 01 ;::,11nr f,5 Qi:ii+,O 77765 !)EL 
v2 1 l 01 ~Qll.r,n 44 o-::;i+o 7776,;; DEL 

! 2 on ?010(1 I.L3 G140 7776'+ DEL -I 
13 01 c:;Q46(' 1-5 0'110 rocoo 
1 '+ 43 ? 1 ~'+ 1 ~3 ooot 00035 J:."ETCH 
15 05 '-0~14 AS oioo 00006. 
16 01 n1r'+li ~s 4')01 rooot VI 
17 O! 2170r 1-5 oc:;i+O 7776'- DEL +J 

Vl 20 o, c;o,~ol"I 42 0'-340 77766 DEL + l 
21 4-6 401'."07 1"17 4'i24 00000 
22 47 n 1 l"\40 ~t l,tf')Q 1 00001 NSET 
?3 O! ?170('1 ,.5 or;i+O 77765 DEL 

NSF.:T ?'+ 01 50.1..or 47 0~40 7776i::: l)EL 
?t,:; . ..., 4c:;; 2 U'·'t I i:::5 0101 00036 ~XIT 
26 00 ? 11-"- ' 4..5 0·1'.) 1 00017 qESET 
?7 on ? l f.,4+ ! 16 Q!")Q 1 C'QC17 RESET +1 
30 4,7 010~(") 1,,7 40r)l 0Q004 STAR -1 
31 4;:, OtNH') ~2 '+101 00006 UEQZ 
":!"' "c; 44 01 N•I"' ?4 '+ "IQ 1 cool('\ VEQZ 

COLS 33 07 4lf'\r,? 46 4-:,::)Q 77776 
34 O! 4l!"\Ci4 ":}7 4-.:i,JO 77771., 
35 01 41001 f"O 4040 nooon 

STAR 36 '+ l 4 tCIOJ 1"'14 '+040 00000 
) '37 4:l· 01occ l'\5 4001 ooo l t NS TOR 

UECJZ 40 4? ? 1 f, .. , -:,4 0')Ql 00005 qESET 
4) 4~ O I"'~('\ 76 .it~:) 1 77770 COLS 
4c 46 4 I re, 1 J.t0 4..,'.)0 00000 

VEQZ 43 44 2.164*!. 1"0 0001 00003 RESET +1 
44 45 o 1 ren 76 4'):)1 77765 COLS 
45 46 4lr"O-::i LLQ 4?00 00000 

RESET 46 01 (\ 11"1(\(' 1"0 4')01 ()QOOO 
47 a,~ O l f'Q('I 4 1 4'101 00000 
5Q Qi::; O 1 l"l"l('I 1.i.3 4101 00000 

NSTQR 51 06 '.=!Qf"f'\('\ 1.1,5 0000 "0000 
FETC._. s2 01 ?.17,.1" ,..,2 0400 noooo 

c::;:, 4! 40N'IJ 43 4'110 00000 
S4 4? 4QrO~ Jd+ 4,")20 0ooon 

ST ORF IS:;) Q? ::>,:)1"4 ! '-5 'HJO 00000 
56 41 40"(.; l 1.1.3 4"'110 77776 
57 4? 401'\02 44 4"'l20 noooo 
60 4~ n5tbr f..3 4,,10 1 77770 FETCH 
fl 01 4Qri1,;? "'' 4!')()4 77776 
f.,'"· .,:. 47 05 1 ~('\ ~4 4)Jt 7776? qESET 
f, '.,~ o, 01n 1·r !"(') ~ !t,JO 00137 lJNSAVE 

F.XIT 6'+ 47 41 l"C~ an . .,,, i+·'lJO noooo 
llOII: Jll( llE IIOlflll lllE liE 



316 SAVE 0 1 ?l.!J 0 ~70()00000000000 0 
317 DEL c 777f--P'· 0 ~6oooocooooocoo 0 
320 STORE 0 C::!1' I s:::60,::,000000('IQOOO 0 
321 E.XlT 0 t, i+ 1 ~50Q0Q('IQ00"01'.:'0(' 0 
322 V? 0 ', 1 120oooro0000000 0 
323 FETCH 0 C::::? 1 53oooor·ooo00000 0 
3i?'t V I 0 ?O l ?10QOOC00000000 0 

) 3?5 NSET 0 ?4 1 ?50000000000000 0 
3?6 RESET 0 46 1 470000('100000C0("l 0 
3?7 STAR 0 ?f 1 370Q()Q()Qf')Q('IQ('l0(' 0 
3'30 UFGIZ 0 4,, 1 4!0000C0000000I"' 0 
3?1 V'r='. 'J 7. 0 h.3 I 440QOOC'0000QOOO 0 
332 cocs 0 ?! t 1'tooooooooooooo 0 .. 
333 NS TOR 0 i:; l 1 520000{"1Q0000000 0 
33'!- UNSAVE 0 1?'7 0 700QOOD00000C"00 0 

) 
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MPOWER



10/06/66 l 5, 19 PAGE 

MPOWER QRG 
I 
2 

INV REF •INV 3 
MMUL.T REF IIH-!MPY 4 
EL.QC REF •1:'.LOC 5 
r1COPV REF •MCOPV 6 
ERPR REF' ••ERPR 7 

10 
REM •u TO THE R • USTAR l l -

12 
TRA cc+1,u•T6 13 
'TRA .cc+2, u .. T6 14 

PF 21600 N~ME 15 
sTo iitf::L.0~ 16 

T6 RWT A~3 17 
R RWT E)(P 20 .. z TRA *SAVE,U•R 21 

ARG T7 LTA+-+2 a.Z,B6+1 22 
TA+- IF ( NZE'. )TR.A CC+ t, U•B3 23 

L. T4+- t1USTAR1I•B3 24 
CLA En,U•B'+ 25 
IF(NUL)TR.A E:""!PTY,R•Z 26 
cRL J7,R•T5 27 
CLA 8'++t,R•Z 30 
CRL i7,R•Bt 31 

T5 IF(NE~)Sl<P R,U•T6 32 
LT5 R - 33 

EXP z IF(ZE~)SKP 4z, I•B'+ 3A+-
83 TRA EXPNZE1U•T7 35 
T5 LRS 17 36 
T5 l.,UL 17 37 

ORU R 40 
QRU M9PACE,U•T7 41 

T5 TSR .M)(CWO, U.;82 At-2 
TS LT'+ d l; O, U•B l 43 
T'+ STO •USTAR,Bt·l 41,4 

Bi IF(PNZ)TR.A. cc-2,02~1 41,5 
·rRA ;XIT 46 

47 
EXpr-.1zE 84+ IF(POS)TRA EXPPOS,B'+-l 50 

T6 tF(NZE)TRA NSQNEG,B4+l 51 
'TSR lliINV,CC+l 52 

T7 IF(ZE~)TRA E.)(IT . 53 
I B4+ I $B3 auSTAR,U·B'+ 54 

TRA TST0NE,B4to-1 55 

TSTONE,R•Z 
56 

EXPPQS T6 IF'(ZEQ)TRA 57 
z TRA •E:RPR 60 

NO? POSMES 61 
L..DR z 62 

T5 L,.RS 17 63 
T5 1..Ul.. l 7 64 

QRU R 65 
QRU MS?ACE 66 
BAU aouM,u .. r7 67 

T5 TSR •xcwo,u•Bt 70 
TS LT7,STF .a;, U•B2 71 

\ COPY LP •T? STO IMQUM,82-l 72 
B2 IFIPNZ)TR.A COl'YLP 73 

\ 



10/06/66 t 5, 19 PAGE 2 
T5 AB1 z ... 1, U•B2 74 
Bl IF(PNZJTRA COF'YLP 75 

LT7 aDUM,I•B3 76 
TSTr:lNE 94 IF(NZE)TRA TSTTWO,B4·l 77 

B3 IF(NZ~JSl<P auSTAR 100 
TRA E'<IT IO l 
SB2 B, 102 

82 IF(ZERJSKP a')UM,I•Bl 103 
TSR •'1COPY,CC+I 104 

z SBI USTAR,U•B2 105 
rSR •STEX 106 

z LOR• DUM,R•Bl 107 
REM llUOIIUf PRESEf3VE TAG ON CODEW9RO•uoo10• 

R FST USTAR,I•B2 l I I 
82 STO Bl l 12 

·rRA t.'<IT I I 3 
11. 4 rsrrwo 84 IF(ZE~)TRA FM ULT 115 

83 IF(ZER)SKP auSTAR I 16 
TRA FMUL.T I 17 

z SBl DUM,U•B2 120 
TSR •STEX 12 l 

z LDR• USTAR,R•Bl 122 
R STO DUM,I•B2 123 
82 sro 8 t, U•B3 124 

F'MULT 83 sB2 ~'3, U•B I 125 
MULTL..P TSR •MMULT,CC+l 126 

84 IF'( ZER l'TRA F'INISH,B4•1 127 
z TRA MUL.TLP,U•B2 130 

FINISH z sBl Du,'1, U•B2 13 l 
OUT TSR •STEX 132 
EXIT I.. T7 s,:,-t,B6·1 133 

TRA •uNSAVE 134 
TRA Pf!" 135 

136 
NSQNEG z TRA •ERPR 137 

NOP NE13MES 140 
CLU~TR z sBI auSTAR1U•B2 14 t 

TRA OUT 14? 

EMPTY 03 TRA •ERPR 
143 
144 

TRA ~LUSTR 145 
146 

OUM OCT z 1'+7 
MSPACE 0 4 USTAR.120 150 

15 l 
POS!'1ES eco Nl')Ni.SGlUARE ARGUMENT TO PCS I.T IVE POWI 
1\JEGMES BCD NON;;SQUARE ARGUMENT TO NEGATIVE POWI 

1\10 RESULT/ 154 
NAME r;CO MPOW~oooo 155 

UST AR EQU 
l56 

10 157 xcwu EQU 1~6 160 
STE)( EGlU ll5 161 
SAVI!. EQU l '36 162 
UNSAVE EGlU 13? 163 

164 
END 165 

166 

\ 



PROGRAM MPOWE 10106/66 15, 20 

INV 77773 50 5!~5? 52 5'+00 00000 
MMUI.T 7777'+ 5'+ 54+-577 02 5'+00 00000 
E1..oc 77775 75 4'+53F 6'+ 2000 00000 
MCOPV 77776 54 4256~ 77 0400 00000 
ERPR 77777 75 441,~p=; 76 1400 00000 

MU TQ THE R • UST AR 
l 01 C'\]00('1 06 '+001 00001 
2 01 01000 06 41-00 l 00002 
3 '+7 ~ l l,Q('I 00 0001 00137 NAME 
'+ 01 ~0001 00 '+'+01 77710 ELOC 
5 06 ? 1 6'+ l 00 0001 00002 ARG 
6 02 ?l~'+I 00 0001 00013 EXP 
7 10 01oon 02 '+'+00 00136 SAVE 

ARG to 07 !'.'-044j.2 26 '+000 00000 
1 l 04 01nso 43 '+00 I 00001 
12 01 ~0441,(\ 73 4000 00010 US TAR 
13 01 ~,,on 4'+ 0010 00000 
l '+ 01 Of04j.0 10 '+001 00107 EMPTY 
15 01 4!066 15 '+000 00017 
16 Ol :? l 701" 10 0020 00001 
17 01 49(")66 51 4000 00017 
20 as 02s1n 06 0000 00002 
21 01 5045("l 00 0000 00002 

EXP 22 00 02010 '7'+ '+000 00000 
23 '+3 otoon 07 '+001 0001 l EXPNZE 
24 os 4"01c:; 00 '+000 00017 
25 05 4!5021"1 00 '+000 00017 
26 Ol soc 10 00 0000 00002 
27 01 500 l ("! 07 QOOI 00077 MSPACE 
30 05 '+Ooon 42 '+400 00126 xcwo 
3·1 05 ~044rl 41 0001 00112 •OOOOA 
32 04 ?OC'O! 61 4'+00 00010 US TAR 
33 4 l 01150 62 4001 77775 
34 01 OlOOl"I 00 4,001 00060 EXIT 

EXPNZE 35 44 01 I l O 6'+ 4001 00005 EXPPOS 
36 06 01050 2'+ 4001 00061 NSQNEG 
37 Qt 4Ql"IOr.'1 20 4'+0 l 77733 INV 
'+o 07 010lti 00 '+00 I 00054 EXIT 
41 64 4000~ 4'+ '+000 00010 UST AR 
42 01 01000 6't '+001 00020 TS TONE 

EXPPOS 43 06 O l O 1 (I 10 4001 00017 TS TONE 
44 00 01000 00 '+40 l 77732 ERPR 
45 01 ~oooo 00 0001 00062 POS~ES 
46 01 5040r"I 00 0000 00000 
47 05 4!01r:- 00 '+000 00017 
So os 4!020 00 '+000 0001'7 
51 01 soo1r 00 0000 00002 
52 Ol 150010 00 0001 0005'+ MS PACE 
53 01 20100 07 4001 00052 OUM 
54 05 40000 41 '+400 001.26 XCWD 
55 05 50570 42 0010 00000 

COPVLP 56 07 ~ooot 62 '+401 000'+7 OUM 
57 42 0!5!50 00 4001 77775 COPYLP 
60 05 4100! 42 4000 77776 
61 '+ l 01150 00 '+001 77773 COPVLP 
62 01 ~047n 73 4001 000'+3 DUM 

TS TONE 63 44 otosn 64 4001 00013 TSTTWO 
61+ 43 02050 00 4000 00010 US TAR 
65 01 01ooti 00 '+001 00027 EXIT 
66 01 41"1CO~ 00 lf.010 00000 
67 '+2 O!OlO 71 4001 00036 OUM 
10 01 40000 20 '+401 77705 MCO~V 
71 00 40001 '+2 '+000 00010 US TAR 
7',) n1 4~nnn 00 4'+00 00t3r; STt:"X 



-
73 00 50401 5l 0001 00032 OUM 

••o•••PRESERVE !AG QN CODEWORO•o•••• 
7u, 02 20041 72 0000 00010 UST AR 
75 42 2000, 00 '+002 00000 
76 01 ClC'Or'I 00 '+001 00016 EXIT 

TSTTWO 77 '+4 n1n1c oo '+00 t 00007 F'MULT 
100 '+3 O!rq C 00 '+000 00010 UST AR 
lOi Ot 01000 00 '+001 00005 FMULT 
102 00 "0001 42 i+OOl 00023 OUM 
103 01 4000("1 00 '+400 00135 STEX 
104 00 50401 51 0000 00010 US TAR 
105 02 ?~oo, 72 '+001 00020 OUM 
106 '+2 ?0001 43 '+002 00000 

FMULT 107 '+3 4000? 41 '+010 00000 
MULTLP l IO 01 "Ocon 20 '+401 77663 MMULT 

1 1 l '+4 O!Olt" 64 '+001 00001 FINISH 
l 12 00 OIOOC '4e2 '+001 77774 MULTLP 

FINISH 1 l 3 00 40(')01. 42 '+001 00012 OUM 
OUT 1 1 u, Ol 40oor oo '+tt-00 00135 STEX 
EXIT 1 15 01 i::;c,47(") 66 0100 77776 

1 16 01 01000 00 '+4t-00 00137 UNSAVE 
l 1 7 01 Ol ("101" 00 '+200 00000 

NSQNE'G 120 oo 01ooc oo '+tt-0 l 77656 'ERPR 
121 01 ~0000 00 0001 00013 NEGMES 

CLUSTR 122 00 40001 tt-2 '+000 00010 US TAR 
123 01 01000 00 '+001 77767 OUT 

EMF>TY 12'+ o3 01oon oo '+401 77652 ERPR 
125 01 o,oon oo '+001 77773 CLUSTR 

DUM 126 oo oooon oo 0000 00000 
MSF>ACE 127 00 00t"'Q4 20 0000 00010 UST AR 
PQSME'S 130 55 5!55~ 16 2606 44061 

131 44 ~!40!, 14 66tt-5 44455 
132 63 2!5A31:i 62 5575 66250 
133 63 50~54 42 5575 666'+4 
13tt- 61 22252 52 5252 52525 

NEG MES 135 55 c:;6~5? 16 2606 4tt-06 t 
136 ti-41- 2!406 1 41, 6645 tt-4455 
137 63 ~~!,3Ci 62 5554 4f.tt-640 
140 63 50~54 42 5575 66644 
1 41 61 37?5c:; 55 6256 14'+62 
1'+2 6tt- c:;3~3? 22 5252 52525 

NAME 1'+3 54 5'1566 6'4- 4000 00000 

········* •ooooA l 441, 01 001 on 00 0000 00000 

315 I t-.JV 0 77773 l 20000000000000 0 
316 MMULT 0 77771/r I 30000000000000 0 
317 ~LOC 0 7777! 1 '+0000000000606 0 
320 MCOPV 0 77776 l 50000000000006 0 
321 ERPR 0 7777'1 l 60000000000000 0 
322 NAME 0 143 l 1660000000000000 0 
3~3 ARG 0 10 1 220000000000000 0 
32'+ ExP 0 22 l 340000000000000 0 
3~5 SAVE 0 136 0 1120000000000000 0 
3?6 UST AR 0 10 0 l670000000000000 0 
3~7 EMPTY n l ;:,.,. l 143nooononooonnn n 



3~0 EXPNZE 0 3! l 470000000000000 0 
3~1 MSPACE 0 127 l l470000000000000 0 
3,2 xcwo 0 1?6 0 1100000000000000 0 
333 •ooooA 0 l 441, 1 1750000006000006 0 
33'+ EXIT 0 11 ! l 13'+0000000000000 0 
335 EXPPOS 0 4:.:- l ssooooooooooooo 0 
336 NSwNEG 0 l?O l l370000000000000 0 
337 TS TONE 0 ~! 1 750000000000000 0 
340 POSMES 0 130 l 1s10000000000000 0 
3'!- l DuM 0 12~ l 1460000000000000 0 
341-2 COPVLP 0 ~lo l ,00000000000000 0 
3'+3 TSTTWO 0 ,., 1 1160000000000000 0 
34'+ STEX 0 l 31! 0 t110000000000600 0 
345 FMULT 0 10'7 l 1'260000000000000 0 
3'!-6 MUL.TLP 0 1 IO l l270000000000000 0 
347 FINISH 0 l 1 ~ 1 1320000000000000 0 
350 OUT 0 1 u. 1 l'330000000000000 0 
351 UNSAVE 0 137 0 i730000000000000 0 
3c;2 NEGMES 0 13!' I 1570000000000000 0 
3~3 CLgSTR 0 1~2 l l'+l0000000000000 0 



DIAG



b H~Jh 
3/07/67 14, .24 ;tifl(),,(j '. i) PAGE I 

DIAfj QRG : ~f } l . ,,,,. 2 

3 
SQR REF IIESQR 4 

5 
REM GEi'4IE: OIAG(MATRX1UNI!1EPSI~) - -

7 
JTAN MACRO 10 

•T4 FAD U,U•T7 l 1 
Bl SBl 82,U•R 12 

CL.A •T.1t1U•T6 13 
~2 SB2 •~,R•Bl 1 4 

L.DR •T'+1U•B2 15 
R FSB• T6 16 
T6 IF(POS)TRA C:C+l 17 
·-T7 NOP t.iZ.,U•T7 20 

L. T 'I- T4 21 
·r1 sTO TSVN 2e> 
·r1 FMP• T7 23 
T6 FMP T6 24 

FAD• T7 25 
86 AB6 84+ t I U•T5 26 

TSR lilSQR,CC+t 27 
T7 FAD IT61 30 

yDF TSVN1U•T7 31 
'T5 L,T'+,STF !'+1U•B6 32 

MEND 33 
34 

JHXX MACRO BA1BB1SBA,SBB1SIGN 35 
T7 FMP T7,U•T6 36 
BB SBB BA,U•R 37 

CLA •T'+1R•SB '+O 
rMP• T" '+ 1 

•T4 FAO u '+2 
FMP T7 '+3 

SIGN FAD• 't, '+4 
BA SBA ei;,u•R '+5 

CLA •T41R•BA '+6 
FAD• T" '+7 

T7 FMP T7 50 
FAD DnNE1U•R 51 

'T6 FDV R,u•T6. 52 
MEND 53 

54' 
JHMN MACRO 6A,S~A,BB,SBB,BC,sec,Bo,sr§N 

8A SBA en,u•B3 56 
T7 FMP •r.i+,U•TS 57 
ea SBB 63,U•B3 60 
SIGN FAO *T'+ 61 

FMP T~1U•T5 62 
BC SBC er,,u.so 63 

MENO 61+ 
65 

NOP z 66 
START CLA •B6•t1B6-l 67 

STO E.i=>SIL 70 
CLA e.c,-1, B6-t 71 
RWT U\IIT 72 

T7 L,.DR• 8~-.1 73 



:3/07/67 t'+, 24 

MATR)( 

UNIT 

SETUP - ,.. ...... 

JZERO 

JON~ 

JTHl.'1 

JFO~ 

JPRO 

R RWT 
•Z rRA 

I 
T'+ 

e2 
B4 

81 
T6 
e1 
83 

e 1 
82 

L. T '+ 
CRL 
L.TS 
IFIZE~)TRA 
LUL 
a AU 
i..UL 
oRU 
dAU 
TSR 
L. T6 
STO 
IF I NZF.' I TR.A 
L.T'+,STF -

TSR 
sTO 
IFIZE~)Sl<P 
TRA 

Z TSR 
B2 L,T7 
T7 IFINZ~)TRA 
84 SB3 

592 
IT71 IFINN7.)SKP 

L.T7 
ABl 

e1 IFINZEJTRA 
T7 FMP 
e3 SB2 
IT71 IFIPQ~)SKP 
el TRA 
_. ---~·TRA 

T6 

e 1 
T6 
82 
TS 
z 
82 

Bl 

B3 

Bl 
82 

LT7 
TRA 

JTAN 
JHXX 
STO 
JHXX 
SBl 
sro 
sB2 
STO 
srd 

IFINZE)SKP 
'TRA 
IF(NZE)SKP 
TRA 
·rRA 
tF(NZF:)SKP 
TRA 
IF(ZER)SKP 
IFINZ~)SKP 

MATRX 
111<:;AVE,U•R 

Z•tJ•B3 
dt5,R•B4 
Z,I•B2 
JZERO,B3+! 
d~'+,~·Bl 
a~'+ 
dlS 
014-20 0000 00000 
a!32,u•T7 
liO(CWD, U•BS 
DOI\IEiU•B2 
•BS,Bl·l 
SETUP,u•B2 
•"1ATRX, U·B2 

MAXA 
B6+B2 
dB't 

"J 2tRO 

JONE, B2+1 

Ml\)(B, U•T7 
Ei:.,Sll.1U•PF' 
TEST 
B t, U•B l 
Blf., cc+ 1 
I •T41 
•T'+ 
77776 
cc ... 4, s2-1 
TWOB,U•T7 
ac,F,U•BI 
1•T'+T 
JTHR1U•B3 
•UNSAVE 
66-t,86•1 
PF' 

92, B 1, SB2, Se 1, U 
TS -
a 1, 02, se 1, se2, -u 
82, U•~ -
NET 4,1. -R•B l 
B t, U•R 
•T'+1 R•B2 
•T'+ 

aB3+t, 83+1 
J?RO 
S6+B3 
FIXC 
JF'OR 
aB'+ 
JF'IV 
66+83+1, 83+1 
66+B3 

PAGE .2 
74 
75 
76 
17 

100 
l O 1 
102 
103 
104 
105 
106 
107 
1 l O 
l l l 
l 12 
l 13 

. 114 
Br: 1r,"i:r')St~.i:~Q\ 

,::,, ·~ /;?s\ 17 

f ~? ~. 
122 
123 
124 
125 
126 
127 
130 
131 
132 
133 
134 
135 
136 
137 
140 
141 
142 
143 
1 '+'+ 
145 
146 
I'+ 7 
150 
15 t 
152 
153 
154 
155 
156 
157 
160 
161 
162 
163 
164 
165 
166 



3/01/67 1 '+, 24 PAGE 3 
82 TRA FI XO, U•BS 167 

TRA JPRO 110 
FIXC Bl RPA,WTG BONE 17 l 

62 RPA,WTG 6TW0 112 
83 TSR MAXC, U•B2 173 
e1 STO 86+B2 114 

BONli SBl ( B 11 175 arwo 82 SB2 ( 82) I U•B3 176 
TRA .JF'OR 177 

Fl XO 91 RPA1WTG BEEi 200 
92 SB2 8'3, U•B3 201 

TSR MAXO 202 
e1 sro 6t,+B2 203 
92 SB2 e,, U•B3 20'+-

BEE! SBl .al BIT 206 
TRA JPRO ?.06 

207 
J~IV T7 STO T~STO 210 

T7 FMP T7 21 I 
FAD OONE,U•T7 212 
1..T'+ t '+ 213 

86 AB6 94+t,U•T6 214 
·rsR lilSQR,CC+l 215 

T7 VOF' DONE,U•R 216 
T6 L,T7 T~STO,U•B6 217 

LT'+,STF 111'1ATRX,R•T6 220 
L.OQP 93 IFCNZE')St<P di32 221 

Bl rRA · · HALF, U•B5 222 
92 SB2 61,U•B3 223 

JHMN ~t,S~l,Bl1SBl1B2,se2,B3,r5 22'+-
TS sro WAIT 225 

JHMN ~2,s~2,~1,~B1,s1,sB1,B3,-T5 226 
cLA WAIT,U••T4 227 

Bl sBl 61, U•B3 230 
TS sTO *T'+ 231 
e1 SBl 6,, U•B3 232 
82 SB2 83, U•B3 233 

rsR MAXE- 234 
HALF 83 IF(ZEC?)SKP aB1+1, 85-1 235 

TRA JSIX, B3•1 236 
e;s ·rRA JATE,U•B3 237 

2'+0 
JSIX BJ SBl 61, U•B3 2'+ t 

T7 FMP •T'+, U•T5 2'+2 
e i SBl s;, u .. a3 2'+3 
8:2 SB2 81, 0•83 2'+lf. 
'TS FAD IIET.lj. 2'+5 

FM? T6, U•T5 2'+6 
Bl .L.DR Z+86+B2, R .. BI 2'+7 

1,.0R •T '+' U•B I ·250 
IT51 IF(NE~)SKP 11=~ I 251 
e1 STO Z+d6+B2 252 
T7 FM? iiiT.lt,1 U.R 253 
P2 $82 63, U•B3 25~ 
Bl sBl I:) "!J, U•B3 255 
•R FAD liiT'+ 256 

FM? T~.1U••T4 257 
Bl SBl 8~, U .. B3 260 ea sB2 6;, U•B3 261 



3/01/67 1 '+, 244- PAGE 't 
·rs sTO IWT41, 262 
82 SB2 61, U•B3 263 
81 rRA HAl.F', U•B5 26't 

26!5 
JSVN Bl SBl 8~1U•B2 266 

JHMN ~1,S~l,~2,~B2,Bt,SBt,B3,•T5 267 
T5 STO WAIT 270 

JHMN 61,s~1,B2,sa2,B1~sB1,B2,T5 271 
82 SB2 Bt,U~Bl. . 272 
TS STO llET'+ 273 
P,2 SB2 61, U•B3 274 

CLA wAIT ·275 
STO 11ET'+1 Bt-1 276 

e 1 SBI 6,, U•B3 27? 
300 

JATE B3 IF'INZF'ITRA JSVN 301 
LT'+,STF •UNIT,I•B3 302 

B3 IF'(ZEt:?)TRA JNIN' 303 
583 84 30'+ 

JATti~A ~2 sB2 B,,U•B3 305 
JHMN s1,ss1,s1,~e1,a2,se2,s3,rs 306 

T5 sro ~AIT' 307 
JHMN ~2,s82,e1,ss1,s1,ss1,e3,.rs 310 
CLA WAIT,U••T'+ 31 l 

e1 SBl 81, U•B3 312 
'T5 STO *T 4+1 ·-B2• l 313 
Bl SBl a;, U•B3 314 
8.2 SB2 6;, U•63 315 
83 IF' I NZF' 1·rRA JATEA 316 

317 
JNIN l. T '+1 STF MMATRX 320 

Bl RPA,WTG CC+2 321 
TSR MAXA 322 

81 sTO B~+B2 323 
z 582· a< I l I U•T7 324 
82 TSR MAXAAA,U•Bl 325 
Bl STO 6~+82 326 
B4 TRA JTWO, U•B2 327 

330 
TNSTO QCT 0 331 
DON~ OCT 010010000000000000 332 
WAIT QCT 0 333 
TWO~ oCT 120010000000000000 334 
E:PS l l. QCT 0 335 
T~VN OCT 0 336 

337 
MAXA z SBI ae2-1, U•T7 3'+0 
MAX AA IT71 IF' ( NE!'.i ) SKP l•T41 341 

TRA :cc+2, Bl•l 342 
CLA iET4, U•T7 343 

MAX AAA 583 Bt,Bl-1 34'+ 
BJ IF'(NZF)TRA MA.XAA 345 
83 TRA pi:-' Y.•B 1 346 

347 
MAXI".! CLA B6+B2> U•Bl 350 

IT71 IF'(PN7)SKP I •T4t-l 351 
wf4 SB3 B~,U•T7 352 
82 IFIZEP)SKP a~,82-1 353 

TRA MAXB 354 



3/07/67 l'+, 24 PAGE 5 
CLA B6+B3, U•Bl 355 

83 TRA PF', U•B2 356 
357 

MAXt; 81 RPA1WTG CC+t, U•B3 360 
z sBl .aa2-1, U•T6 36l 

MAX CC e1 IF(ZERISKP a Is 1 1 362 
IT61 IF'(NE!'!)SKP PWT'+I 363 

·rRA cc.21 s1 ... 1 364 
CLA •T1+1 U•T6 365 
SB3 B 1, ~ 1- i 366 

El 1 IF'INZEITRA M~xcc 367 
P3 TRA PF' I O•Bl 370 

371 
MAXU e1 RPA1WTG CC+21 U•B5 372 

B3 RPA,WTG CC•2 373 
z SBl 432•1, U•T6 374 

MAXfJD e 1 IF'(ZEP.)SKP a I 31 l 375 
e 1 IF(NZ!='.)SKP d(d3) 376 

rRA CC+4i Bl-I 377 
IT61 IF(NEr:i)SKP I ~T '+ I 400 

TRA .cc+2, 61-1 401 
cLA i.r4, U•T6 402 
S85 al31, s 1.;..1 403 

Bl IF ( NZ!=: )TR.A. MAX DD 404 
85 TRA er:, u·ar 405 

406 
MAXE 9.2 SB2 61, U•~3 407 

CLA IIIT '+1 -u.rs 410 
e 1 SBl 8'3, U•B3 411 
IT51 IFINE~)SKP I ,..T'+I '+12 
83 TRA CC+t,U•BS 413 
•Tlf. SB5 6 t, U•T5 414 
Bl L,.DR 6~+B2, R•Bl 415 

L.DR •T'l-1 u .. a1 416 
ITSI IF(NE1lSKP I ~I 417 
e5 sTO 61,+82 420 
e. 1 .sB 1 6'3, U•B3 421 
e2 sB2 61, U•B3 422 

TRA L.OOP, B3"" l 4f.23 
424 xcwo EQU 1~6 425 

SAVE EQU 116 4f.26 
UNSAvE EQU 1 '37 427 

4f.30 
END 431 

432 



PR011RAM Dl_AG 3107167 15, 21 

. ~ ··.•. ' ... . SQR 77777 62 ~06 l?. 52 5'+00 00000 
1 01 ~ocor. 00 0000 00000 

START 2 01 ~,100 66 0500 77776 
3 01 ?000! 00 '+001 003'+0 EPSIL 
'+ 01 ?1701"1 66 0100 77776 
5 01 ? t 6'+ I 00 0001 00005 UNIT 
6 07 =i040I 00 0100 7777~ 
7 02 ? 1 ~'+ t 00 0001 00001 MATRX 

10 10 a,ooo 02 '+400 00136 SAVE 
MATRX l l 20 5044(' 4:3 0000 00000 

12 04 4506~ 5'+ '+000 00017 
UNIT 1 :3 01 5!8145(") 72 0000 00000 

1 '+ '+2 O l C 1 C\ 23 '+001 00011 JZE~O 
15 '+4f. 4f)02C'\ 51 '1-000 00030 
16 01 ?0100 00 '+020 00000 
17 01 4!02C'\ 00 41,000 00017 
20 01 50010 00 0001 00405 •OOOOA 
21 01 ?0100 07 '+004 00000 
22 01 4000C" 45 '+'+00 00126 xcwo 
2:3 lt, l !==0460 42 0001 00315 ·DONE 

SETUP 2'+ 06 ?OOOt 61 '+4lt-O 00000 
25 '+ 1 rtosn '+2 '+001 77775 SETUP 

JZE:RO 26 '+3 5054('1 42 0401 7776j MATHX 
JONE 27 01 4000l'1 00 4001 00316 MAXA 

30 41, 1 ?QOOt 00 '+104 00000 
3t '+2 02010 00 '+020 00000 
32 01 CIOOt'l '22 4001 77773 'JONE 

JTWO 33 00 h-000r.'I 07 4001 0032t MAXB 
34 '+2 50470 47 0001 00307 EPSIL 
35 07 0105C'\ 00 '+001 00010 TES! 
36 '+4 40003 41 '+002 00000 
37 01 40C"O? 20 '+020 00000 
40 27 o-.sso 00 2'+00 00004 
'+ 1 01 5C')47r, 00 0400 0000lf. 
.lf.2 01 4 t·OO t 00 4000 77776 
43 4 l 01050 62 '+001 77773 
'+'+ 07 10600 07 0001 00276 TWO~ 
lf.5 '+3 4000? 41 '+200 00000 

TEST lf.6 27 n2 t 1 o 00 2'+00 0000~ 
47 41 O I OOC" 43 '+001 00003 JTH~ 
so 01 01oon 00 '!olt-00 00137 UNSAVE 
Si 01 50470 66 0100 77776 
52 01 ntooo 00 41,200 00000 

JTHR 53 04 10400 07 0000 00001 
54 lf. 1 40001 02 '+004 00000 
55 01 ~1700 06 0400 00004 
56 42 4000? 51 '+'+00 00002 
57 Ot !50400 42 0400 00004 
6Q 02 10501 00 oooa 00006 
61 06 r.1110 00 41,001 ooocff 
62 t7 30000 07 4000 00000 
63 Ol !i044n 00 0000 00004 
64 07 ?0001 00 '+001 00260 TSVt-l 
65 07 !Ot,01 00 0000 00007 
66 06 l 060(') 00 0000 00006 
67 01 10401 00 0000 00007 
70 46 41COA OS '+020 oooof 
71 01 40000 20 '+401 77705 SQR 
72 07 10400 00 2000 00006 
73 Ol !670(') 07 ooot 00251 TSVN 
71+ 05 50511,C 46 0000 00004 
75 07 t06on 06 0000 00007 
76 '+ t 40001 02 '+00'+ 00000 
77 ru :;,r,on l:i I 0400 00001&. 



-
100 Ot 10601 00 0000 00006 
l O 1 04 1040r'l 00 0000 0000'1 
102 01 10~0('1 00 0000 00007 
103 01 10401 00 0000 00006 
1044, 44-2 4000? 02 4002 00000 
105 Ol ?1701'.' 52 0400 0000~ 
106 01 1040! 00 0000 00006 
107 07 10600 00 0000 00007 
1 10 01 !0400 02 000! 00230 DONE 
l 1 1 06 10700 06 0000 0000~ 
1 12 06 ?~oot 00 4000 00005 
1 1 3 07 1060,, 06 0000 00007 
114 lf.2 4000~ 02 4+,002 00000 
1 15 01 ?1700 52 0'+00 00004 
1 16 01 !0601 00 0000 00006 
11 7 04 10400 00 0000 00001 
120 01 10600 00 0000 0000, 
121 l t 10401 00 0000 00006 
122 lf. 1 40001 02 '+00'4- 00000 
123 01 2170('1 51 0'+00 00004 
124 01 !0401 00 0000 00006 
125 07 1 ('l60t"l 00 0000 00007 
126 01 Jr1400 02 0001 00212 DONE 
127 06 t 070r" 06 0000 00002 
130 4 l 40001 02 .lt,004 00000 
131 06 ?0001 51 44t-OO 00004 
132 42 4000,;) 02 '+002 00000 
133 os ?0001 52 '+400 00004 
134 00 ?0001 00 '+400 00004 

JFOR 135 lf.2 0205(") 23 '+010 0000'1 
136 01 01000 00 4001 00003 JPR9 
137 At 1 0205n 00 0110 00000 
1'+0 01 O l CO('l 00 '+001 00007 FIXC 
141 Ol 0100('\ 00 Af.001 77772 JF'O~ 

JPRO 142 43 0205,., 00 4,020 00000 
1.1+,3 01 rt oor, 00 '+001 00022 JFIX 
1 44+ 41, l n?o1n 23 0110 ooooi 
145 '+2 oeosn 00 0110 00000 
146 '+2 01oon 45 ltiOO 1 00010 FIXD 
147 01 C" loon 00 '+001 77771 JPRO 

Fixc 150 4 l ? l A4t- t 00 0001 00003 BONE 
15 i 4-2 216'+1 00 0001 00003 erwo 
152 43 40000 42 '+001 0021 j MAX~ 
153 '+ t ?ooot 00 '+104 00000 

BONE 154 01 40001 00 4+,000 00000 
BTWO 155 '+2 40002 43 '+000 00000 

156 01 01000 00 4001 77755 JFOR 
FIXO 157 4 l ? l 641 00 0001 00004 BEEl 

160 42 4000? 43 4010 00000 
161 OJ 40oon 00 '+001 0021'3 MAXD 
162 q. l ?0001 00 4104 00000 
163 '+2 40002 43 '+010 00000 

BEEt 16'+ 01 40001 00 '+000 00000 
16S Ol rt OOl'l 00 '+001 77753 JPRO 

JFIV 166 07 ?0001 00 4001 OOt5T TNS!O 
167 07 !0600 00 0000 00007 
170 01 !040(') 07 0001 00150 DONE 
l 71 01 ~0440 00 0000 00004 
172 46 41006 06 4020 00001 
173 01 40000 20 4'4-0 l 77603 SQR 
1 7't 07 t67on 02 0001 001'+4 DONE 
175 06 ~047n 46 0001 0014'2 TNST'O 
176 Ol ~O!=i'+O 16 0401 17611 MAT RX 

LOOP 177 '+3 0c::05f'l 00 4004 00000 
200 41, t 0100('1 '+5 4001 00024 HALf 
201 .,..~ 4nno? '+3 40to oooon 



202 '+ I 40001 43 '+010 00000 
203 07 !060f' OS 0400 00004 
204 41 40001 43 4010 00000 
205 05 !0400 00 0400 00004 
206 01 t06on 05 0000 00006 
207 42 4000::> 43 4010 00000 
210 05 aoco1 00 4001 0013t WAI! 
21 1 42 40002 43 '+010 00000 
212 07 t06on 05 0400 00004 
213 41 40001 43 4010 00000 
214 15 !O'+on 00 0400 00004 
215 01 1060C 05 0000 00006 
216 41 40()01 43 4010 00000 
217 01 a11on 04 0001 0012;:> WAI! 
220 4j, l 4,.,001 43 4010 00000 
221 05 20001 00 1+4!,00 00004 
222 41 40001 '+3 4010 00000 
223 41,2 4000? 43 '+010 00000 
224 01 40non 00 '+001 00164 MAXE 

HAL.F' 225 43 OPC" 1 n 6S '+002 00001 
226 01 01000 63 '+001 00001 JSIX 
227 45 01000 43 4001 00050 JATE 

Jsrx .230 '+ 1 40001 43 4t-01 O 00000 
231 07 1060(' OS 0400 00004 
232 4 1 40001 43 4010 00000 
233 42 1+eiao? 43 4010 00000 
23'+ 05 1040('1 00 Olf.00 00004 
235 01 ,o~oo 05 0000 00006 
236 '+ t ~040C'\ 51 0104 00000 
237 01 !=>0401"1 'H Qlf.00 00004 
240 25 0251("1 00 2000 00002 
241 4 l 20001 00 4104 00006 
242 01 ! 0601"1 02 0400 00004 
243 '+2 4000~ 43 '+010 00000 
2'+4 ~1 4000t 43 '+010 00000 
245 12 10400 00 0400 00004 
2'+6 OJ !06on O.it, 0000 OOOOt, 
247 '+ 1 40001 43 4010 00000 
250 42 4000? 43 '+010 00000 
25i 05 ~0001 00 lf.400 0000'1, 
252 '+2 4000? lf,3 '+010 00006 
253 41 o I oon '+5 '+001 77756 HAL~ 

JSVN 254 lj. l 40001 42 'f.004 00000 
255 41 4000! 43 4010 00000 
256 07 1e6on 05 0400 00004 
257 lf.2 40002 lf.3 '+010 00000 
26Q 15 t 0400 00 0'+00 00004 
261 01 t060I" 05 0000 0000~ 
262 41 40001 43 4010 00000 
263 OS ?0001 00 4001 00056 WAI! 
264 lf. I u.0001 '+3 4010 00000 
265 07 tOt,Qn 05 041-00 00004 
26e> 41-2 40002 43 '+010 00000 
2~'7 05 104011 00 0400 00004 
270 01 !06on 05 0000 00006 
271 41 4eco1 42 '+004 00006 
272 42 4000~ 41 4002 00000 
273 05 ?Q001 00 lf.41,00 00004 
274 42 4000? '+3 lf.010 00000 
275 01 rt100 00 0001 00044 WAI! 
276 01 ?000! 61 '+400 00004 
27? 'to l 4000! '+3 '+010 00000 

JATE 300 lf.3 01C5r'I 00 ~001 77752 JSVN 
301 01 so;4n 73 0401 77510 UNIT 
302 43 01r11n 00 '+001 00025 Jr,., IN 
30:~ 01 4000~ 00 lf.020 00000 



JATE~ 30~ .t+2 40(')0? 43 '+010 00000 
305 41 40001 43 4010 00000 
306 07 l060r'I 05 0'+00 00004 
307 At, 1 40001 43 4010 00000 
310 05 1040(") 00 0400 00004 
31 1 Ol 101-on 05 0000 00006 
312 42 4000',:1 43 'f.010 00000 
313 05 ?0001 00 't,001 00026 WAI! 
31 '+ 'f.2 40('10? 43 '+010 00000 
315 07 !060('1 05 0400 00004 
316 't, 1 40('101 43 4010 00000 
317 15 1040r'I 00 Olt-00 00004 
320 01 1r,6on 05 0000 00006 
321 '+ 1 40(")01 '+3 4010 00000 
322 01 ?170f'\ 04 0001 00017 WAI! 
323 4 1 40(')01 lt-3 'f.010 00000 
32'+ 05 ~onot 62 '+400 00004 
325 lf, 1 40(')01 lf.3 '+010 00000 
326 J+.2 40(')0~ 43 4010 00000 
327 43 Ot (')5f'I 00 lf.00 l 77763 JATEA 

JNIN 330 01 50Sttr 00 Olf.0 l 77457 MAT~X 
331 '+ .1 ?l6'+1 00 0001 00002 
332 01 40000 00 4001 00013 MAXA 
333 .t+ 1 ?0001 00 4104 00000 
334 00 4000~ 07 '+000 00000 
335 '+t? 40001"\ 41 '+001 00014 MAX AAA 
336 4f. 1 c>Ono, 00 't, f 04 00000 
337 4lf. 01 coo 42 't,001 77472 JTW9 

TNSTO 34Q 00 nooon 00 0000 00000 
DONE 341 Ol oo l on 00 0000 00006 
WAIT 342 00 00001" 00 0000 00000 
TWOB 343 72 001 O{'l 00 0000 00000 
EPSIL. 34'+ 00 OOOOC' 00 0000 00000 
TSVN 341,5 00 or non 00 0000 ·00000 
MAXA 34t.6 00 40001 07 4004 77776 
MAX AA 341,7 27 025 tl'.'l 00 2'+00 0000.lf. 

350 01 01 oor 61 '+001 00002 
351 Ol c'l701") 07 Qlf.00 00004 

MAX AAA 352 01 4000~ 61 lf.002 00006 
353 '+l Ot 05!"1 00 't,001 77772 MAXAA 
354 43 01oor 41 lf.200 00000 

MAXB 355 01 ?170" 41 0104 00000 
356 27 0615n 00 2't00 00004 
35? 04 4000~ 07 '+OO.lf. 00000 
360 ;2 O!r, 1 n 62 '+000 00002 
361 01 Ol 00('1 00 '+001 77772 MAXB 
362 01 21701'.'1 41 0110 00000 
363 43 01000 '+2 '+200 00000 

MA)(C 36'!, 41 et~'+ 1 43 0001 OOOOT 
365 00 40001 06 '+004 77776 

MAXCC 366 '+t 02(") 1 r1 00 '+000 00000 
367 26 02!151 r, 00 2lf.00 00004 
37Q 01 O l 00('1 61 '+001 0000;? 
371 01 i' 1701"1 06 0400 00001+ 
372 01 4000~ 61 '+002 00000 
373 41 0J050 00 '+001 11111 MAXCC 
374 '+3 01000 41 '+200 00000 

MAXO 375 41 ~1641 45 0001 00002 
376 43 ·~1641 00 0001 00002 
377 00 40001 06 4004 77776 

MAX DD 41-00 '+ l 02010 00 't-000 00000 
41-0 l 41 01050 00 4+000 00000 
~02 01 01oon 61 lf.00 I 00004 
'+03 26 02~1n 00 2400 00004 
'+Olt- Ol 01000 61 '+001 00002 
"-r115 At ~, ,nr, 06 n4on nonoii. 



~ ~ 

406 01 40CO!=i 61 lf.002 00000 
407 4 1 OlOSC 00 lf.00 l 77767 MAXDD 
lf.10 45 01000 41 4200 00000 

MAXE 41 l 42 4000? 43 4010 00000 
4f.12 01 ?170f'l 05 0400 0000; 
413 41 40001 43 '+010 00000 
41 4 25 025 l n 00 2lf.OO 00004 
415 lf,3 o t con lf.6 4001 00001 
416 04 4000,::; 05 4+002 00000 
417 41 ~O'+on 51 0104 00000 
420 01 ~0400 41 0400 00004 
421 25 02~10 00 2000 00002 
422 45 ?000! 00 4104 00000 
44,23 '+ l 40001 43 lt,010 00000 
424 '+2 A-Ono~ 43 4010 00006 
425 01 r l non 63 4001 77556 LOO~ 

···;!!····· •OOOOA 426 00 00004 20 0000 00000 

316 SQR 0 77771 1 20000000000000 0 
317 JTAN 0 3401'.'0 0 100000100000002 0 
3t!O TSVN 0 345 1 370000000000QOOO 0 
321 JHXX 0 341-000 0 120000100000025 0 
3?.2 BA" 0 i, 0 0 1 
3:,3 6B 0 0 0 c 1 
3?41, SBA 0 ,.. 0 0 l 
325 SBB 0 0 0 0 1 
3?6 SIGN 0 0 0 0 1 
37>7 DONE 0 341 l 36Q000000000QOOO 0 
330 JHMN 0 34000 0 1400001,00000 t 07 0 
331 sc· 0 0 0 0 1 
332 SBC 0 e 0 0 1 
3;~3 BD 0 0 0 0 1 
33'+ START 0 ! 3 110000000000000 0 
3'35 EPSIL 0 34~ I 3&60000000000000 0 
3'.'!l6 UNIT 0 13 1 3oooooooooooc;,oo 0 
3'37 MATRX 0 I l I 260000000000QOO 0 
340 SAVE 0 136 0 4520000000000000 0 
341 JZERO 0 ?6 1 430000000000000 0 
3 4 2 .. ooooA 0 '+?! 1 4550000000000000 0 
3'+3 xcwo 0 1~6 0 4510000000000606 0 
344 SETUP 0 24 I 4loooooooooocoo 0 
345 JON,E 0 ""' 1 ~40000000000000 0 
3'+6 MAXA 0 34Et I 3710000000000000 0 
3'+7 JTWO 0 ~3 1 500000000000000 0 
3"50 MAXB 0 355 l 4600000000000000 0 
3~1 TEST 0 4~ 1 630000000000000 0 
352 twos 0 343 1 3~40000000000000 0 
3,;:;3 JTHR 0 S3 1 700000000000000 0 
354 UNSAVE 0 137 0 4530000000000000 0 
355 JF'OR 0 13!5 l 1s20000000000000 0 
3!::16 ..;PRO 0 14! l 1570000000000000 0 
3157 FIXC 0 150 1 1650000000000000 0 
360 JF' t v 0 166 1 2Q30000000000QOO 0 
361 F'IXD 0 157 1 17'+0000000000000 0 
362 BONE 0 n=;41, 1 1710000000000000 0 
363 8TWO 0 15" 1 1720000000000000 0 
36'+ MAXC 0 364 l 4070000000000000 0 
365 SEEt 0 1~4 1 2610000000000000 0 
3fl6 MAXD 0 375 I 4200000000000000 0 
367 T'NSTO 0 340 1 3560000000000000 0 
370 L.OOP 0 171 t 2J'+0000000000000 0 
.371 HAL.:F 0 2?! l 242nooooonoonnon n 



WA'iT 3620000000000000 
-

372 0 3ll-2 1 0 
373 MA.XE 0 '+ ! 1 1 ·'+3'+0000000000000 0 
374 JSlX 0 2~0 I .2,sooooooooooooo 0 
375 JATE 0 300 1 3150000000000000 0 
376 jsvN 0 2~'+ 1 2716000000000000 0 
311 jNrN 0 33~ 1 .31f,50000000000000 0 
lf.00 JA'i'EA 0 3C'lAf. 1 3210000000000000 0 
'+111 MAXAAA 0 352 l 37soooooooooo900 0 
'+i"l2 MAXAA 0 347 l 3720000000000000 0 
1+,~3 MAXCC 0 366 1 '+110000000000000 0 
'+ (i '+ MAXDD 0 4C'l0 1 '+230000000000000 0 
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i SQR REF' -~:.JR 4 I 

MCOPY REF' MC1C0PY 5 
ERPR REF' •·ERPR fs 
ENTi:;,Y REF' •·E"rrRy 7 

rtE'F -."'l~TA0.3 in -
l I 

REM ~C?THOG(T7l .. UST AR 12 
13 

TRA illt'::\JTRY 14 
-z lFIZER,EOV)TRA a •«,AVE-_, U•R 1~ 

CLA r·1, U•t:12 1 f-
CL.4. 8~ 17 
It:'(NUL)TRA a~i·WTY 20 

P2 lF'(ZER)<,KP o.iJS1-AR.t I •Al 21 
TS~ 11t"1(:0PY .t CC+ l 2? 
[DR bt,R•Ht 23 

7 LLS a,,,s,u.ri+ 24 
I LDR b!+l1lJ•B3 2!: 

LLS arlJ51U•85 26 
l STO a1"1AXN 27 
P5 IFIPO~)SKP T ·~ 3Ci 

TRA ci..·?END 31 
... tir.:; C0 L cP 32 

FMP HJ;J47 33 
VDF' EPSLN 34 
STO ar:::~ROP 3~ 

I ' NORM P5 SBl d331U•.32 36 
P3 CT7 a.1,U•J:l.i+ 37 

LOOP CLA llt:JS!AR '+ () 
F'MP u I+ I 
FAD• r1 .. ~2 ... 1 42 

P2 jF(PN7)TRA dLQOP 43 
T7 ll="I ZEP,f::QVJTR.A a~I"ll:1LR,8?+t 44 
7 l i:- ( f'JZr:: I SKP -'·1AXN, J•T~ '+ c::; 
T7 STO a. ''1AXN, CC+ I 46 
T7 IF(POS)SK 0 MT··JN 47 
T7 STO tl"'1INN sn 
T7 I I=' I I\JEG ) sK 0 TS St 
T7 sTO o'1AXN1 U•T!:i 52 
T5 FDV I"!! ..JN 53 

1F(NEG)SKP t.~ROR 54 
TRA a~INGLR 55 
TSR •Sc~R, CC+ l 56 

z SPF',ERM a,•,5i U•T6 57 
T7 VDF .. • 1 JSTAt:;i,PF-t 60 
P'' .;) 1F"(NN7)SKP T4,H3+t 61 

TqA aLEAV'r- 62 
MORE F5 881 ai,i+., u•a2 63 
DOT PRO P3 LT5 • 1JS! AR, U•B 1 64 

T5 FMP •UST AR 6F; 
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s~q d14 6€-
F Ai)• Tt.i,B2-1 67 

I P2 lF(PN7'.)T~A a_"lJTPf'(D 70 
SB2 a 35-' t; 4 ... t 71 

\ SUB LP ?Bl a.94,+1 7? 
T6 FMP t1t 1JSTAR ?"A 



02/08/68 I 2, 44 
SB I 

-U F AJ .. 
~2 IF(PNZ)TRA 
P4 IF(NEG)TRA 
'l TRA 

EMPTY 03 TRA 
TRA 

OE.PEND 06 TRA 
TRA 

SINGLR C"I+ iRA 
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TSf~ 
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326 DEPEND c 7f1 

'" 1 1010000000000000 0 
327 TW047 0 100 1 1t30Q0000000000C 0 
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1 
SQLN oRG 

1,t' 
z 
3 

INV REF •tNV 4 
C:RPR REF' ••ERPR 5 
E:NT~Y REF' ••ENTRY 6 

REF •SOLN 7 
10 

REM SOLNIA,Y) -• USTAR C \J l 1 
12 

TRA *~"TRY 13 
·-.Z ·rRA a•SAVE1U•R I 4 

9AU 66•13,U•BS 15 
BAU 66-141 U•B4 16 
CLA si::; 17 
IF(NUL)TRA E1'1?TY 20 
CLA Btf. 21 
IF"(NUL)T~A E~PTY 22 
cRL a.dJ51R .. 83 23 

83 1,..DR MATWRD 24 
L.RS d~30 25 

R 6AU aA3+l 26 
1..UL a.~15 27 
6AU a1UMMY,U+T7 30 
·rsR a*XCWD 31 
sBl a.83,I•B2 32 

MATS TO CLA 11Ei3 '+ 33 
STO a•DUMMY,B2•t 34 

82 IF(PN7)TRA a.111ATSTQ 35 
e3 ABI a.77776,U•B2 36 
Bl IFIPNZ)TRA aMATSTO 37 
83 SB2 a.93+ L, U•B 1 40 

VECSTO CLA .:;5 '+ t 
sTO a•DUMMy,B l··j '+2 

Bl IF(PN7.JTRA aVECSTO '+3 
l..T7 ar,UMMY '+'+ 
TSR llliINV,CC+l 4f.5 

T7 IFC ZEi::i )TRA EXIT 41,6 
cLA DUMMY,U•Bt '+7 
REM •i100E•PRESERvE TAG ON CQDEWOROllOIOIOll 
1.D~• USTA~1J•B2- 51 

R2 sTO a.9 p R•B 1 52 
R STO a.DUMMY1I•B2 53 
82 STO a.~ l 54 
B3 LDR VECWRD 55 

1.RS a:115 56 
p BAU aUSTAR,U+T7 57 

rSR a.•xcwo - 60 
P3 sB2 a.B3+ 1, U•B 1 61 

SOLSTO CLA •*DUMMY 62 
STO a.•USTAR,Bt·'"'t 63 

e. 1 IFIPN7)TRA a.soLSTQ 64 
EXP_ z sBl DUMMV,u•B2 65 
OUT TSR •STEX 66 

rRA 4*UN~AVE 67 
PF AB6 d777?51U•C~ 70 

EMPTY 03 TRA 
?J 

•ERP~ 72 
z SBl USTAR,U•B2 73 
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TRA QiJT 7'+ 
75 

MATWRD oCT 042000000000000000 76 
VECWRD OCT 022000000000000000 77 
DYMMY OCT z 100 

l O I 
UST AR £QU 10 102 
xcwu EQU i~6 103 
STEX EQU 1 '35 t O'+ 
SAVI:. EQU 1 '36 105 
UNSAVE EQLJ • '37 106 

107 
EN~ l l O 

1 l l 
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INV 7777'+. 50 SS~5~ 52 5400 00000 
ERPR 77775 ~5 4461 c:; 76 1'+00 00000 
ENTRY 77776 75 4~556 36 1400 00000 

77777 62 56S35 52 5400 00000 
1 01 01001"1 00 '+'+-0 I 77774 ENTRY 
2 10 r.1000 02 4t-'+00 00136 SAVE 
3 01 ?0100 45 0100 77764 
'+ 01 ?010(") '+'+ 0100 77763 
5 01 ?1701" 00 00'+0 00006 
6 Ol ("I! 1"14!,I" 00 't-001 000'+7 EMPTY 
7 01 ?l'?on 00 0020 00000 

to 0 .1 OtNt-1"1 00 't,00 l 000'+5 EMPTY 
1 l 01 4!r66 53 't-000 00017 
12 't,3 ~0400 00 0001 00046 MATWRO 
13 Ol 4801 =; 00 '+000 00036 
14 02 ?0100 00 4010 00001 
15 01 4!5020 00 '+000 00017 
16 01 ;,01 on 07 't,001 OOQlt,4 DUMMY 
17 01 '+Ooon 00 '+'+00 00126 xcwQ 
20 01 40001 72 'toOt O 00000 

MATSTO 21 01 ?l70C'l 00 0420 00000 
22 01 ?0001 62 4'+01 000'+0 DUMMY 
23 '+2 C1!515f'I 00 '+001 77774 MATSTQ 
24 43 41001 42 4000 77776 
25 41 C!" I 50 00 4001 77772 MAT~TO 
26 43 4000? £j. 1 't-01 O 00001 

VECSTO 27 01 ? I 701"\ 00 0440 00000 
3o 01 ?0001 61 4401 00032 DUMMY 
31 4 1 015150 00 '+001 77774 VECSTQ 
32 01 r:::04 7C 00 4001 00030 DUM~Y 
33 01 4000('1 20 440 1 777'+0 INV 
34 07 <"tCl" 00 4001 00015 EXIT 
35 01 ?1701'.' '+ l 0001 00025 DUMMY 
36 01 50401 72 0000 00010 US TAR 
37 42 ?0001 51 '+OOc' 00000 
'+o 02 ?000! 72 4001 0002?. DUMMY 
'+ 1 42 ?0001 00 4002 00000 
42 '+3 5040r'l 00 0001 00017 VECWRO 
43 01 41-!SO 1 i::; 00 '+000 0001'7 
'+4 02 ?010r'\ 07 4000 00010 UST AR 
45 01 tlOOO('I 00 '+lf.00 00126 XCWD 
46 43 4000? 41 4010 00001 

SOLSTO 47 01 ?.1701'.' 00 1401 00013 0UM!'1Y 
so 01 ?000! 61 '+400 00010 UST AR 
51 '+ 1 o,,sn 00 '+001 7777'+ SOL.STO 

EXIT s2 00 40001 42 4001 00010 DUMRY 
OUT 53 OJ '+Onon 00 't,400 00135 STEX 

54 01 01aon 00 4400 00137 UNSAVE 
55 '+7 '+100~ 40 't,000 77775 

EMPTY 56 03 O lOOl"l 00 4'+01 77716 ERPR 
57 00 40001 42 '+000 00010 UST AR 
60 01 Cl l OO('I 00 .lf.001 77771 OUT 

MATWRD 61 04 ?Ooon 00 0000 00000 
VECWRD 62 02 ?Ooon 00 0000 00000 
DU~MY- 63 00 nonon 00 0000 00000 

•IIOll~lUIEIIO!f• 



316 INV 0 7777'+ 1 20000000000000 0 
317 ERPR 0 77775 l 3000000Q000QOO 0 
3~0 ENTRY 0 77776 1 '+0000000000000 0 
3~1 SA9E 0 l36 0 t67ooooooooooooo 0 
322 EMPTY 0 56 1 730000000000000 0 
323 MATWRD 0 61 1 770000000000000 0 
3?4 DUMMY 0 ~3 1 l0.30000000000()00 0 
3-,5 xcwo 0 l?fl 0 losooooooooooooo 0 
3?.6 MATSTO 0 21 l 310000000000000 0 
327 VECSTO 0 27 1 37Q000000000000 0 
330 EXIT 0 52 1 670000000000000 0 
3:.t I UST AR 0 10 0 161+0000000000600 0 
332 VECWRD 0 M? l 1010000000000000 0 
3":13 SOLS TO 0 4, 1 6'+0000000000000 0 
3~'+ OUT 0 53 1 ,00000000000000 0 
3:~5 STEX 0 135 0 1060000000000000 0 
336 UNSAVE 0 137 0 1100000000000000 0 
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l 
DET QRG 2 

3 
INV REF • !i'-.lV 4 
ERPR REF ••ERPR 5 
ENTRY REF' ••ENTRY 6 

REF' •DET 7 
10 

REM OET(T71 • Y,T7 1 I 
12 

TRA •ENTRY 13 
... z TRA a•SAVE,U•R 1'+ 

STX 2 15 
TSR •tr..iv,cc+x 16 

z sBl a!JSTAR,U•B2 17 
TSR a•STEX 20 
TRA ~·p•UNSAVE 21 

T7 TRA OPF' 22 
23 

UST AR EQU l !') 2'+ 
STEX EQU 115 25 
SAVI:. EQU 1 '36 26 
UNSAV~ EQU 137 27 

30 
END 31 

32 

PRQBRAM OET 3107167 JS,24 

I' ,INV 77774 50 ~!65? 52 5400 00000 
ERPR 77775 75 44~ I c:- 76 1400 00000 
ENT RV 77776 75 4455~ 36 1400 00000 

77777 43 4463? 52 5400 00000 
1 01 01000 00 '+401 77774 ENTRY 
2 10 O 100<"' 02 4f.'+00 00136 SAV~ 
3 01 4!.3oor:; 00 '+000 00002 
4 01 l!.0000 30 '+401 77767 lNV 
5 00 1.l"lOO ! 42 '+000 00010 UST AR 
6 01 40000 00 4400 00135 StEX 
7 Ol otoon 00 4400 00137 UN SAVE 

IO 07 0100("1 00 4200 00000 
llOIOII ~ lUIOU!lll 

3!6 INV 0 7777'4 1 20000000000000 0 
317 ERPR 0 7777! 3 30000000000000 0 
3i?O ENTRY 0 77776 I 40000000000000 0 
321 SAVE: 0 1~, 0 230000000000000 0 
3~2 UST AR 0 10 0 ;IOOOOOOOOOOQOO 0 
3~3 sre:x 0 13! 0 220000000000000 0 
3::,4 UNSAVE 0 131 0 240000000000000 0 



STNDV



02/03/6P 12, 49 PAGE 
I 

STNDV oRG 2 

r I 
3 

ERROR REF ••ERPR 4 
SGlR REF ,wqQR ~ 
ENTRY REF' lit •E:I\JTRY (, 

REF" •c:TI\JDV 7 
1 (') 

RF.:M STANU.ARD DE.VIATION 1 I 
12 

TRA •C:::~TRY 13 
-z TRA o llESAVf., u .. R 14 
z dA.J 1.,, u .. ~ 1 1 i::; 

LD~ 81, R·~2 l ~ 
p IflZER)TRA aNIL 17 

i..LS o-·q s, u .. s3 20 
LLS a~ t 5, U•B'+ 21 

P4 LU~ a_':)1U•H4 2? 
7 A82 a~tt.·! 1U•P; 2'.1 

-S'JR --,331R•T6 24 
FM? T"-f047, iJ;.T4 2~ 

LOOP CLA B~+B3,U•T7 26 
FM? u,33-1 27 
FA0 T"-5,U•TS 30 

T7 FA.) ft,,U•T6 31 
P3 fF(Pt\7.)TRA dL10P 3~ 
T6 FM? u 33 

FDV .;;;T '+ 34 
J:AO rr:;,u .. r1 35 

T4 FS8 d 1, 0 3f, 
VDF T7,U•T7 37 
TS~ ii':,]R,LC+l 40 
TRA a•JNSAVE 4- I 

T7 TRA a PF '+r 
43 

i\J IL (' 3 TRA a ""t::RROR '+4 
7 TR.I\ c.PF'1U•T7 4r:: 

'+6 
TWQ47 OCT 0~2oonooooooooooor. '+7 

50 
SAVE (QU I 36 5t 
UN SAVE EOu 1~7 52 

53 
E..ND 54 

S!-



- PRQGR,A,M STNDV n2tOP./6cS 1 ?• !.i I 

ERRQF 77774 7r:; 41.f-~ ! i:: 76 I 1+00 noooc 
SQR 7777'5 6? 60t- t,:, ~2 b'-1,JO noooo 
E:nRY 77776 1~ 44i:::F,~ ":16 11.i.JO ooooc 

77777 6'? ~3c:;54 "'.16 ~l.i.)0 0QCOr 
l 01 01~on f"IQ '1-40 l 77774 ENTRY 

I( 2 1 ('\ 01ror "2 4400 00136 SAVE 
3 00 r.>0101"\ 41 0000 00007 
4 Ot !=;Q4fl(' c:;2 01J2 '1QOOO 
5 02 O l "110 "'10 4'1JI 0()02? NIL 
6 O! 4:5"'f? ll.~ '+"'JO 00017 
7 Ot 450"'? l\4 4')Q0 00017 

10 £1.4 45r1 r J.1.4 4100 00003 
1 1 00 4 l rC? r"'l5 4')20 77776 
12 01 t:i31"1~4 16 51 IO nooo0 
13 0 ! tOLQr, 1"14 01Jl 00017 TWC47 

LOOP ! 4 O! ?17f)r- 1"17 0') 14 roooo 
10 O! 1o~ro .t,3 01100 00001 
!6 O! t 0401" n5 0000 oooos 
t 7 07 10400 "'6 0'100 00006 
20 4:? os1!5r 1"1Q 4')JI 77772 LOOP 
?. 1 Of I Qf.,Q" no o~oo 00001 
22 Ot 101,:,r 1·10 1 ')'.)0 00004 
?3 O! 1040('1 ".'7 0100 0Q005 
c4 04 t0500 "0 0101 00001 •OOOOA 
25 01 \670() ,..., 0100 00007 
26 O! 4onor -;,o '+ 4 '.) l 7774-6 SQP 
27 O! n 1 f'l01"'· f"Q '+400 ro137 UNSAVE 
30 07 0 1 /"IC')(' "'0 4"'J0 0Q00f'l 

NIL 31 03 O l 1'.'0('1 1'.'10 4401 77742 ERROR 
32 OC'l 01001"\ f"7 4~00 C'lQOOO 

TWQ47 33 o~ 200er ('Q 0:')QO 00000 
'' ••••••••• 

•onocA ~4 01 (')Qli.)('l no 01100 0QQJ(') 

316 ERROR 0 71771+ I 20000000000000 0 
317 sq A 0 77775 I 3oooocooooooor 0 
320 E.l\!!Ry 0 7777! I 40000000000000 0 
321 SA,VE 0 1-::,~ 0 450000000000000 0 
322 NIL 0 ?l l 41000000000QCOC 0 
323 TW047 0 ~) l 41.40000('00000COO 0 
324 LOOP 0 t.., I ?40000000000000 0 
3?.5 •OOOOA 0 ~'+ I r::::00c,ooro0000000 0 
326 UNSAVE c 1 'i 0 460ocoooooooooo 0 



CHISQ



mlr/ 
O?IOBl6P 12. 58 PAGE 

I 
CHI SJ UR3 ? 
ERPR REF' "*•ERPP 3 

I ( I ENTRY REF' ••SNTGIY 4 
RE~ •C;ISQ ~ 
TRA itii:'. \)TRY ~ 

-l TRA •SA.VE,J•R 7 
CLJ\ r:;e..+7776?,U•Pl 1 (') 
CLA B 11 ~·R 1 t 
lF(NUL1TRA E.~., R•f-13 1? 
LLS e I :5.i U•d l 13 
LLS 015,u .. a2 14 

P2 v~s 3,.J•t;? 1 c::: 
F3 AD,J oq l +B?-1, U•B2 16 

CLA b'i+77764,U•B3 17 
CLA b1,U•R 20 
I I=" I NUL I TR A. I::.~, R•~5 21 
LLS dl:,1U•83 2? 

P3 I!=" ( ZER) ~"(P c:111 23 
TRA. P~JHS 24 
(LS ot51U•d4 2~ 

e4 L.RS 3,u·~ti 26 
z LT5,STF' A,J•'t? 27 
P5 ADD a.c:q+B4 .... 1., U•A'+ 3(1 

LOOP ... p::; FS3 b:>,B!-1 31 
FM? l,,;.1 .34-1 3;':) 
FD\/ ~?182-1 33 
FAD· 11 34 

p.1 !F"(PNZJTRA L10P 3~ 
LV TRA •'J\JSAVE 36 

STX 77775 37 
T7 TRA F-~.1B6+;( 40 

ER C3 TRA •S:RPR '+ t 
7. TRA L.V 1U•TJ '+? 

P~OBS 05 TRA •F>1PR '+~ 
7 TRA. LV1U•T7 44 

A OCT 2'1JOOOQ 4~ 
SAVE EQU 1 "l6 '+f. 
UNSAVE l:.QU 1~7 '+7 

END 5Ci 
51 

' ( I''. t 
' 



-, '. ·_·w-1,r J J ._.,,..1. ~\.>' l-'c' Ur:',1 f',O 1 .:,, UV 

I fRPR 77770 7r::., 441, l i::: "76 1400 noooo 
ENTRY 77776 7,;:; 4'+1'!::5t. -::i6 l4J0 "'0000 

77777 4~ 1.i. 7r::..or- "'6 0 1,00 1"1QC00 
I 01 n1ro0 ro 4401 77774 ENTRY 
2 1"' o 1 neo 02 41.QO 00136 SAVE 
3 01 2170(') 1.q 0100 7776'3 
4 Ot 2170(' ""2 0002 00000 
5 O! 01('11:!-("'! r:::3 '+ "lO I 0002~ ER 
6 O! 45,....~~ iq '+-~JO 00017 
7 01 45r,~;::, LL2 4")00 roo11 

10 42 451" 1 i::: lJ.2 Jtl')OO 0000~ 
1 1 43 JQ1"1('\("I lJ.2 40,6 77776 
12 Ot ?1700 43 0100 77764 
! 3 01 217~('1 1"12 O'ilO oooon 
l 4 01 01 r·"-r r::'5 4""'J I r.0017 F:R 
15 0' 451"!? 43 4'1QO 0QCl7 
16 43 020 tr· f'IQ '+')02 oooon 
17 01 otnoo f'O '+iot noc 1 r., PRO BS 
20 O! 45r'l 6 ::> 44 t;nQO 00017 
?1 44 a.5f\1~ lJ.4 4"'J0 00003 
~~-, 
- c: on i::;or::::sr "7 01Jl 0001~ A 

".') ,, 
!...~ 4C: I 0"'·~"' 44 '+"" 30 7777~ 

LOOP 24 05 t or:::o('I ,q o,,o'+ 0000<:'I 
25 Ol !0~0(' 64 0000 00001 
26 Ot 1070('.I ~2 0004 00000 
27 O! !04Ul f'IQ 0""00 00007 
3(; 4 t 051~0 f'Q '+".iJ I 77772 LOOP 

LV 3! n, O l f"\y(' ro '+l\00 00137 UNSAVE. 
32 Ot 43N,,c:: ('IQ 40,JO 77775 
33 07 o 1 r!;lr ~6 '+~00 noooo 

ER 34 o, 0 1 l"lt'O rio 4401 777'+0 ERPR 
( r ~.:;. 

~ . .., Or' 01,.,or r7 41'\J 1 7777-;, LV 
PR OBS 36 o~ O 1 ("IQf'I f'\Q '+401 7773~ ~RPR 

?.7 00 () ! l'lr1(') f'l7 '+'"JOI 77770 LV 
A 40 00 00':0(") !"IQ ooao 00000 

.. ilfll llf !IE llf JUOIOIE 

316 ERPR 0 7777YJ I 20000000000000 0 
317 EN!RY 0 7777f l 30000000000000 0 
3?0 !:;AV~ c 1 ~" 0 46000000('000000 0 

~ 
321 E.~ 

.. 
0 ~ .. I 4Q0000000000('100 0 

322 PR08S 0 :?6 1 420000000000000 0 
323 A . 0 4(.; t b..50000000000000 0 
324 LOOP 0 !'.)~ t ~00000000000000 0 
325 LV 0 '.=) f 1 ~50000000000000 0 
326 t.Jr..,,~AVE 0 1~, 0 47oooor.oouooooo 0 

I 



MEAN



•"'-

I ' 

02/12/6F t5. 23 

i'1EAN 

ERROR 
ENTRY 

OUT 

i\J IL 

TW047 
SAVE 
UNSAVE 

.. z 

e2 
z 

T7 

C'3 
1 

ORG 
REM 
~EF 
~EF' 
REF 

TRA 
TRA 
CLA 
1..DR 
IF(ZER)TR~ 
1..LS 
1..LS 
LUR 
CCL 
FMP 
r<PA 
MU.J 
FAD 
FDV 
r1LF' 
TRA 
TR.~ 

TRA 
TRA 

OCT 
E.QU 
C.:QU 
t:..ND 

V)1PUTE MEAN 
i.£:RPR 
•·t:NtRy 
•·'1E;AN 

•F. ,-JT~Y 
c:P'ESAVt, U•R 
T7,U•tll 
6 t, U+PF 
a_r-. .q L, R+82 
ii,; 15, l!+83 
a-i15,u .. a4 
a 1, U+tlJ+ 
a12+B4• 1, I •P2 
l ',J J 4 7 1 U • T 5 
er:+ 1 
24J00 
(7.)+PF,83-1 
T;,U+T7 
4,100 
oi'IEUNSAVE 
Cl -:JF' 

ci '*ERRO~ 
o•JTi U•i7 

0~2000000000000000 
1~6 
1~, 

PAGE 
I 
? 
3 
4 
5 
I: 
7 

10 
1 l 
12 
13 
l 4. 
15 
16 
17 
20 
21 
22 
2'.? 
24 
25 
2~ 
27 
30 
31 
32 
33 
34 
35 
36 
37 
'+<" 
'+ t 



. ~-·· r~\,/1.:i,....,..,., ''•"'!'! vcJ 1c,01.1 I:::.:, C"T 

ERROR 77775 7r:i l•4ff C: 76 1400 00000 
ENTRY 77776 7c: 4'+,r::E:f .,6 1400 noooo 

77777 51.1. 444(.,C:. i:::2 5400 f'IQQQ('\ 

I 01 01ror 1"10 1+4J 1 77774 ENTRY 
2 tn 01 l"\Q(') f'\2 1+400 rot36 SAVE 

cl 3 01 2170(' 41 01')Q0 00001 
4 20 5040() u.7 0102 00000 
b 02 01 rt(') c:2 41,J 1 00014 NIL 
6 01 45f'lf? 43 4100 00017 
7 01 45"6~ lJ 4 4-.,.,00 00017 

to 44 4501 r 11.4 4'!'\QO 0Q003 
1 1 53 so,or 72 402lj. 77776 
12 01 !OfOr f"l5 0")0 l 0001 l TWC147 
13 4? ?lfO! 1"10 0101 00001 
14 0() l.l.20C''? ('IQ 't")JO ?4000 
15 Ot I Q4~r i:;3 o~oo 00000 
16 01 t07(:r ,..,7 01'\00 oaoos 
17 01 4200~ f'Q 4000 04000 

OUT 20 01 o l ron co '+-400 110137 UNSAV~ 
21 07 n l r, ..,r /"IQ 4-~DO 00000 

NIL 22 03 OlNJr no 't4J l 7775? ERROR 
23 00 01 rnr, 1"17 4t10 I 7777~ OUT 

TW047 2'+ 06 20Nir 1"0 0'100 oooon 
llOIOW llE lM !lo' IIOlf III 

I ' 316 ERROR 0 77775 1 50000000000000 0 
317 ENTRY 0 7777c 1 60oooooooooooo J 
320 SAVE 0 1~e () '.'=150ooooonoooroo 0 
321 NIL 0 ?? 1 31oooonooocoooo 0 
322 T\~047 0 ~, 1 ~40000000000000 0 
323 OUT 0 t>O I 210000000000000 0 
3?.4 uN§AVE 0 1~, 0 160()0QC0000QOOO 0 



QCONF



06/29/67 t 41-, 26 PAGE 
1 

GlcON~ ORG 2 
EXP REF' •E)(~ 3 
SQR REF •SQR 4 
CHI SQ REF •CHfSQ 5 
ENTRY REF ••ENTRY 6 
!::RPR REF' ••ERPR 7 

REF' Ml)CONF 10 
TRA •t:NTRY l I -z . 'tRA •SA9E,U•R 12 
CLA,DBL+2 B~·l'+1B6+l 13 
TSR •c11.I.SQ, ~C+ 1 14 
IF(ZER)TRA OUT2, U•T4f. 15 
STD C""II2 - 16 
CLA 86,U•Bt 17 
CLA b I I O·R 20 

z [LS dt5;U•Bt 21 
SB"I- Z, Bl• t . 22 

Bl AND at,U•B2 23 
·Bl CPL z, f•B5 24 

FMP TW1+71U•T6 25 
TSR •SQ~, cc+ 1 26 
STO C\oofl,U•T5 27 

T6 .I.F ( NNZ I SKP a~.o- 30 
.I.F ( PNZ) TRA EI\l~·t,CC+l 31 
TRA ONE ST 32 
SB'+ l - 33 

FINK -!4f. FMP dO, 5, U•T7 34 
TSR •e:xP,cc+1 35 

I ' STO BETA 36 
IF( ZER )TRA NUL.L.+1 37 

84 IF(PNZ)TRA buT "1-0 . . . -
82 IF(ZER)TRA TWO Af. I 
T6 FSB dt, O,l.J•T'+ '+2 
T5 L.T7 d3, O, U•T6 41-3 

TSR f:> ~R! .. '+4 
CLA Cl-lI '+5 
FMP p "1-6 
FAD d t, 0 '+7 
VDF' d l, O, U•T '+ 50 
FMP CON+4,u.;R 51 
SB3 3 - . 52 

LOOP R FAD CoN+B3,B3•l 53 
FMP i4,0•R 54 

B3 IF'(POS)TRA .LOOP 55 
R FAD Tr; 56 

FMP BETA 57 
FMF' !'1R!J:'il.J•T5 60 

85 lF'(PNZITRA CC:+1 61 
T5 TRA our, l:!•T7 62 

CLA CHI 63 
FDV GRQ0T2 64 
FMP BETA- 65 
i3SF t5.,~•T7 66 
TRA OUT 67 

TWO T6 FSB d2, 0.1 U•!4f. 70 
CLA C~I2 71 
Fov d?., 0.1 U:..TS 72 
CT7 d4,0,U•T6 73 



06/29/67 I~· 26 F>AGE 2 
TSR PART 7'+ 

T5 FAD a 1. o 75 
FM? 6ETA,u.r1 76 
TRA our 77 

ONE ST IFIPNZISKP ·•d2• 0 100 
TRA ~Ul.L IO I 
FAD d2,01U•T6 102 

I TRA FINK,u .. es 103 
NULL ~2 TRA •ERPR 104 

z TRA OUT10•T7 105 
OUT2 CLA cit, o,u.T1 106 
OUT TRA •UN~AVE 107 

AB6 ax 1 Io 
T7 TRA PF' I l l 

PART STX 5 I 12 
L.OOP l T7 IF(PNZ)JMP T'+ l 13 

T6 FMP Cl-! I2 1 I'+ 
F'DV !7,U•!6 t 15 
FAD• TS t 16 

T7 F'AO a?., o, u .. r7 t 1 7 
TRA LOQPl 120 
TRA PF - 12 l 

SAVE EQU 136 122 
UN SAVE EQU 1'37 123 
TORTP OCT 7731420'+2'+63650331 124f. 
p OEC • ~316"-19 125 
CClN DEC , ; t 938153 126 

OEC -. 356563782 127 
DEC l,78T477937 130 
DEC •1,a212ss97a 13 l 
DEC l • 330274f.lf.29 132 

GR00T2 DEC I, 25331 '+ 1 369 133 
TW'+7 OCT 062000000000000000 134 
CH I SSS I 135 
CHI2 ass I 136 
BETA sss l 137 

END l '+0 
I 4f. I 



-~-·- PROGRA!"' Q~ONF 06/29/67 l '+-, 28 

EXP 77772 '+-4 67572 ~2 5'+00 00000 
SQR 77773 62 6061? 152 5400 00000 
CHI SQ 7777'+ lt-2 4750~ ;:>6 0400 00000 
ENTRY 77?75 75 445!56 '.36 1'+00 00000 
ERPR 7?776 75 lf.461 ~ 76 1400 00000 

77777 60 42&:i6; i:;4 5400 00000 
1 01 01000 (10 4401 77773 ENTRY 
2 lo 01000 (.'12 't-400 00136 SAVE 
3 Ot 21706 :,6 0100 77763 
'+ 01 40000 ?O 4401 77767 CHlSQ 
5 01 OlOlO C'l4 'toot 00070 0UT2 
6 01 2ono1 no 'l,l')Q i oo 115 CHI2 
7 01 21700 41 0100 00000 

10 Ot 21700 02 0002 00000 
I l 00 lt-50!? II. l 4000 00017 
12 01 40004 61 4000 00000 
13 41 50~14 42 4000 00001 
14 51 50100 76 0000 00000 
15 01 1060Q 06 0001 OOlOAf. TW47 
16 01 40000 i'O 4401 77754 SQR 
17 01 20001 r,5 'tOOl 00103 CHI 
20 06 06~!50 (IQ 0001 00105 •ooooA 
21 01 051~0 :=io ,oa, 00001 FINK ,, .. , 
22 01 01000 no 4001 000'+5 ONE ST 
23 01 40004 no 4000 00001 

rINK 241- 14 j0690 07 0001 00102 •0000~ 
25 01 lt-OC'lOO ?O 4f.4Q 1 777'+4 E:XP 
26 01 20C'l01 ('10 '1-001 00076 BETA 
27 01 01010 (')0 -400 i 00045 NULL +1 
30 44f. 05150 no 4t-r,o t 000'+6 OUT 
31 '+2 01 n to no 4001 00026 TWO 
32 06 10500 i,4 0001 0Q075 •0006~ 
33 OS SOl170 a6 oooi 00075 •00000 
34f. 01 40000 no '+oo 1 000'+5 PART 
35 Ol 217wO 00 OQOl 00065 CHI 
36 01 10600 t'O oooi 00054 p 
37 01 10400 00 0001 00010 •OOOOC 
40 01 16700 t'I'+ 0001 00067 •OOOOC 
41 01 10600 02 0001 00056 CON +'+ 
42 01 40C'l03 no 1+000 00003 

LOOP 43 02 10400 ~3 0011 00050 CON 
4'+, Ol 101,00 ()2 0006 0Q004f. 
45 '+3 O l 110 co 4001 7777'+ LOOP 
41,6 02 10400 ('IQ 6000 00005 
47 01 10~00 no 0001 00055 BETA 
so 01 l O~OC'I C'!5 oooJ OQO'f.l TQRTP 
51 45 051SO (10 4()0 I 00001 
52 OS OtOOO r,7 41,00I 00024 our 
53 Ot 21700 no 0001 ooo~n CHI 
54 01 10700 no Q!jol 00044 GROOT2 
55 Ol 10600 ('IQ 0001 00047 BETA 
56 01 I '+l=iOO t,7 0000 oooos 
57 Ot 01000 00 4001 00017 OUT 

TWO 60 06 10500 o4 ooot OQO'f.5 ·ooooA 
61 01 2l70CI C'IO ooo I 00042 CHI2 
62 01 l 070(') ns ooof 000'+3 •OOOOA 
63 01 50470 n6 ooot 00046 •OOOOE 
6'+ 01 4000r, r'lO 41-00 I 00015 PART 
65 05 104uO 00 OOOJ 00042 •0000~ 
66 01 l 0~0('1 r,7 0001 00036 BETA 
67 01 01000 CO 'tOOl 00001 OUT 

ONE ST 70 01 061eo 00 1,01 00035 •ooooA 
71 01 01 o~o ~O 41-00I 00002 NULL 
72 01 1 011.vo 1"'6 000 l 00033 •OOOOA 



-=:c-· -······ .. 73 zo 01mm 45 'foQO I i77C:.7 '" I NI<. 
NUL.L 7'+ 02 01ooc, t'\O 4'+01 77701 ERPR 

75 00 OIOQO r,7 4no 1 00001 OUT 
0UT2 76 Ot 21700 r,7 0001 0Q03t •OOOoC 
our 77 Ot 01000 00 '+lf.00 00137 UNSAVE 

100 01 41006 C'IO 4000 77775 
l O l 07 01000 co 4200 00000 

PART 102 01 43005 t'\O '+000 0Q005 
LOOPl 103 07 O?tfO co 0000 00004 

l 04 06 10600 00 0001 00017 CHl2 
10!:) 01 1070(') ("16 0000 00007 
106 01 1 04r'l t no 01'00 oooos 
107 07 10400 r.7 0001 00016 •ooooA 
l 10 01 01000 C'\O 41-001 77771 LOOPt 
l t i 01 01000 00 4200 60000 

TORTP 1 12 77 3l4jQ 42 '+63§ 50331 
p l l 3 77 07323 16 1060 70420 
CON 1 l 4 77 12160 ~7 6352 22761 

l 15 77 644!56 (')3 6151 27633 
1 16 01 OOte2 ao ?360 11372 
1 l 7 01 776r~ 34 1053 04154 
120 01 001 ~ 10 6~35 33641 

GROOT2 121 01 001 l"O 15 '+461 77314 
TW47 122 06 20000 1"0 0000 00000 
CHI 123 00 00000 00 0000 00000 
CHt2 12'+ 00 00000 no 01)00 00000 
BETA 125 00 00000 no 0000 00000 

••••••••• 
•OOOOA 126 Ol 00?00 00 0000 00000 
•oooos 121 77 20000 00 0000 00000 
•ooocC 130 01 00100 no 0000 00000 
•00000 13 l 01 00300 no onoo 00000 
•OOOCE 

[ ' 
132 Ol 00400 00 0000 00000 

316 EXP 0 7777P 20000000000000 0 
317 SQ~ 0 1717'3 30000000000000 0 
320 CHI SQ 0 7777'+ I 4t0000000000000 0 
321 ENTRY 0 77779 l 50000000000000 0 
322 ERPR 0 77776 1 60000000000000 0 
323 SAVE 0 136 0 1210000000000000 0 
32'+ 0UT2 0 76 l 1osooooooooooooo 0 
325 CHI2 0 P?4f. l 1500000000000000 0 
326 TW47 0 l i?P I l44000000000QOOO 0 
327 Cl-II 0 1 r.>3 I 1460000000000000 0 
330 •OOOOA 0 126 I 1'540000000000000 0 
331 FINK 0 2-i, l 330000000000000 0 
332 ONE ST 0 70 l 11oooooooooocoo 0 
333 •00009 0 1?1 1 1ssooooooooooooo 0 
334 BETA 0 12!5 I 1520000000000000 0 
335 NUCL 0 '"' I 1030000000000000 0 
336 OUT 0 77 l 1660000000000000 0 
331 TWO 0 60 l 670000000000000 0 
340 •OOOOC 0 l'.':IC l 1560000000000000 0 
3'+ 1 •OOOOD 0 I~ I l 1·570000000000000 0 
342 PART 0 lO! 1 1110000000000000 0 
3'+3 p - 0 113 l 126000000000QCOO_ 0 



-- .., ...... '-UN 0 I I·~ 1 130UUUOOOOUOOOOO 0 
345 LOOP 0 llil t 520000000000000 0 
346 TO~TP 0 1 It. l 1~'+0000000000000 0 
347 GR00T2 0 l \'!) l l 1420000000000000 0 
350 ~OOOOE 0 13! l l60000000000QOOO 0 
351 UN§AVE 0 137 0 1220000000000000 0 
352 LOIJPt 0 1 c,J I 1120000000000000 0 

I ' 



CRCOR



07/03/67 I~· 07 PAGE 
l 

CRCOR QRG 2 
ERPR REF' ••ERPR 3 
ENTRY REF' lll•EN'tRy 4 

REF' •CRCOR 5 
TRA •ENTRY 6 
CLA,OBL+2 SL,B6+l 7 
CLA,0BL+2 ML,86+1 10 . . 
CLA+2 ATTRt,B6+l I I .. z 'TRA •sAV1::.,u .. R 12 

86 RPA LV 13 
CLA 66 .... 22, U .. B l 14 
CLA 66-21,u .. a2 15 
CLA "'136•20,U•B:3 16 
SLF' ''+ l 7 

Bl IF(ZER)Sl<P !'32 20 
SLN 

"' 21 
LOR E, t, ~·Bl 22 

R lF(NUL)TRA E~2 23 
i..LS a,s,u•ss 2'+ 
L.LS dts,u•PF 25 

PF i..:uR 3,U•PF - 26 
ABl 4?p.i 27 
LOR ~~,~·B2 30 

R IF(NUL)TRA ER2 31 
z 1.LS dt5,U .. T6 32 

RPA L.t\JG!8 33 
.L.LS a1s,u•PF 3'+ 

PF L..UR ·3, U•PF' 35 
AB2 .acF·-d · 36 

83 IF(NZE)SKP dZ 37 
iSR Ft)(83 '+0 
CLA a UST AR '+ l 
ORU cooEWD,U·R '+2 
LLS a Is- · -

'+3 
83 L.RS dt5IR•T7 '+'+ 

TSR •XCWQ '+5 
T6 IFIZER)Sl<P 4135 '+6 

TRA ER '+ 7 
§TX 42 60 
IF(SL.N)SKP '+ 51 

83 IF(PNZ)JMP T6 52 
83 SUB T~ 53 

.I.F ( NNZ I SKP !6 54 
TSR .ER 1 55 
SLN 2 56 
STX d)( 57 

I IF(SLN)Sl<P '+,83+! 60 
TRA . N!'JCROS,B3·1 61 

B3 L.UR t,U•B3 . 62 
NOCROS ADD USTAR,U•B6 63 
MORE 82 ADO T6,U.;.B5 6'+ 

CLA,STt• Ss 65 
... T6 CPL az 66 

FMP two'+7 67 
STO NORM 70 

BJ RPA It\JS!I 71 
L. TS, STF' u 72 

82 RPA INS!21I .. PF 13 



07/03/67 1~·07 PAGE 2 
LT7 INST31U•T6 ?4 

PF STO ATTRt 75 
TLN ATTLl 76 

z SB2 6,u~Bl 77 
NEXT I CT'+ .az., u.s'+ too 

82 MLN T~M[T1U•CC IO 1 
INST2 •TS FMP ~4+~I+Z1B4+i 102 

FAD T '+ 103 
FDV+2 NORM.1B6+l 104 
IFISLN)SKP 2 . 105 
AB6 ax 106 
CLA .. ,:11,,01Bl+t 107 
FAD• N'1RM I l O 

e1 .I.F (PCS) Sl<P a~3 1 l l 
TSR NEX! 1 12 
CLA• 65 1 l 3 
SLF' 2 l l 4 
IF(SLN)Sl<P '+ l l 5 
TRA LV 1 l 6 
CLA1DBL T!i.1~•82 1 I 7 

-63 ADD cl96.;,t I U•B6 120 
LNG TM ·-l ADO 4'Z1U•T6 12 l 

SLF' 4.163-t 122 
B3 IFTZER!TR.A LV1R•Bt 123 

'TRA MIJR~1B2+1 124 
L.V LTS az1 .I.•86 125 

SLF' .... 1.26 
LF ATTL 1 127 T --

ILF ATILl 130 
z IF ( ZER,·T~ I )'TRA •uNSAVE 13 l 

CLA B6 .. t1!:36-1 132 
STO ATT~ t 186• I 133 
TLN *136186-1 134 
MLN *!36.t 66-1 135 
ILN •661~6-1 136 
SLN •B6 137 

PF AB6 Z-31U•CC 1 '+0 
F'IXB3 z IF(SLF)SKP i+, u•i:33 - 1 '+ l 

AB3 65.., 1. 1 '+2 
PF AB3 Bs1u.cc 143 

Ef3 06 TRA *ERPR .. 1 '+4 
TRA OUT-- 145 

ERi 00 TRA •ERPR 1 '+6 
NOP o"1E9S 1 '+ 7 
TRA FIXB3 150 

e:~2 03 TRA iaERf:>~ 15 t 
OUT z SBl USTAR.1_U•B2 152 

TSR i9T~X 153 
TRA LV 154 

MESS BCD lMPROPER INpUT PARAMETERS/ 155 
TW047 OCT b620dooooooooooooo - 156 
CODEWD QCT 000000220000000000 157 
NORM oct z 160 
INST! NOP 64+2 16 t 
INST3 FAD .. t4.,~~+x 162 
STEX EQU 135 163 
SAVE £QU 1 '36 164 
UNSAVE EQU 1,1 165 
X~WD EQU 1~6 166 



07/03/67 
ATTRl 
A!TLl 
ATILl 
T~HLT 
UST AR 

t 6, 07 
- EQU 

EQU 
EQU 
e;QU 
EQU 
END 

l 1:5 
4")000 
·'1-0000 
10000 
1 r, 

PAGE 3 
167 
170 
17 l 
172 
173 
174 
175 



I" I'( U G I'( 1' !"' Ct<t,;OR 07'03'6' I Eu o::, 

ERPR 77175 75 441, t~ 76 l 400 00000 
ENTRY 77776 75 41-41-5"~ ~6 1400 00000 

77777 42 61 '+i:~ 66 1'+00 00000 
1 01 O l C'lOO 00 4401 77774 ENTRY 
2 01 21706 e6 6000 17770 
3 01 2170~ '6 0000 77772 
4 01 21702 26 0000 00015 ATTRt 
5 10 01000 02 4400 00136 SAVE 
6 46 21601 no 0001 00111 LV 
7 01 21700 41 0100 77755 

10 01 21700 4ii2 0100 77756 
l 1 01 21700 43 0500 77757 
t2 01 42004 no 4000 00004 
13 41 02cq o 00 4004 00000 
14 01 42000 co 4000 00004 
15 01 50lf.OO ~l 0002 00000 
16 02 010~0 no 4001 00125 ER2 
17 01 450a2 45 4000 00017 
20 01 4506? 47 4000 00017 
21 47 lt,50}0 47 4!)Q0 00003 
22 Ot lf. l 00 I 00 4200 77776 
23 01 50400 i:;2 0004 00000 
24 02 Ol04t0 00 4001 00 l l 7 ER2 
25 00 lt.Sr.'162 n6 4000 00017 
26 01 21601 no 0001 00065 LNG TH 
27 01 45062 41 41)00 00011 
30 lf.7 45010 47 itOOO 00003 
31 01 41002 00 4200 77776 
32 43 02060 no 4000 00000 
33 01 400UO 00 4,:,o 1 00100 FIXB3 
3'+ 01 21700 no 4000 00010 UST AR 

I f 35 01 500lr n2 0001 oo l l 6 CODEWD 
36 01 4506? 00 4000 00011 
37 43 4501~ , 7 ~coo 00011 
40 01 4!,001,;0 00 4400 00126 xcwo 
41 06 02010 00 4040 00000 
42 Ol 01000 00 4".>0l 00014 ER 
43 01 '4,30@5 00 .If.COO 00002 
4'+ Ot 020!0 00 4000 00004 
45 43 07150 ao 0000 00006 
46 43 10100 co 0000 00006 
47 01 065!0 00 0000 00006 
5Q 01 400':0 00 '+001 00010 ERi 
51 01 42000 00 .If.COO 00002 
52 Ot 4,30"5 no 'tOOO 77775 
53 20 02030 ~3 4000 00004 
54 01 01000 63 4toOO l 00001 NOC ROS 
55 43 45010 43 4r,oo 00001 

NOC ROS 56 01 10000 46 0000 00010 UST AR 
MORE 57 4f.2 10000 45 0000 00006 

60 Ct 217 l t 00 0040 00000 
61 16 50!00 00 '!OOO 00000 
62 01 10600 00 ooot 00070 TW04t-7 
63 01 20001 00 !COi 00071 NORM 
64- 41 21~0, no 0001 00011 INSTt 
65 Ot 50~!0 no 0000 00001 
66 42 21601 ?7 0001 00006 INS:f2 
67 01 50470 06 ooot 00067 INST3 
10 47 20001 00 41,QOO 00015 ATTRt 
71 01 42003 ('IQ 4000 40000 ATTLt 
72 00 40092 4j 4100 00006 

NEXT 73 .20 50440 44!, 4000 00000 
7'+ 42 4200? 40 '+ooo 10000 TRMLT 

INSTi? 75 05 10600 ;:,4 6022 00000 



-,1 
/ 

. ' 

'6 
77 

100 
101 
102 
103 
l 0'+ 
105 
106 
107 
1 l O 
1 l 1 
l l 2 
1 13 

LNG TH l 14 
115 
1 16 
11 7 

LV 120 
121 
122 
123 
124 
125 
126 
127 
130 
1 31 
132 
133 

FIXB~ l 341, 
135 
136 

ER 137 
140 

ER! 141 
142 
143 

ER2 l '+'+ our t 45 
146 
l '+7 

MESS iso 
1 s 1 
152 

TW047 153 
COOEWD 15'+ 
NORM 155 
INST! 156 
INST3 157 

lUf Ill llf l!OHOIOM 

316 
317 
320 
321 
322 
323 
32'+ 
325 
326 
32? 
330 

•ooooA 160 

ERPR 
ENTRY 
ATTRt 
SAVE 
LV 
ER2 
L.N~TH 
F'IXB3 
UST AR 
CODEWD 
~C~D 

UI IV4UO 
01 1070~ 
Ot 020!0 
Ot 4 l OOii 
01 21100 
01 10401 
'+ l 021 l O 
Ot 40000 
01 21701 
01 42004 
01 02n~o 
01 01000 
01 21704 
53 10000 
30 t onoo 
01 42004 
43 o lo lo 
01 OlOOC 
01 501.1,eo 
01 42004 
01 42007 
01 42C'l05 
00 O l O 11 
01 21700 
01 20001 
01 42003 
OJ 42019'2 
01 42001 
01 1t2nvo 
'+7 41006 
00 02070 
01 '+100~ 
'+7 41003 
06 01000 
01 01000 
00 0101i.10 
01 300AO 
01 01000 
03 01000 
00 40001 
01 40000 
Ol 01000 
so 5'+676 
50 55576 
'+O 544~6 
06 20000 
00 00002 
00 00000 
01 30000 
01 10401 

01 00100 

0 7777i 
0 77776 
O t 15 
0 13~ 
O l PO 
0 144 
O l 1·4t 
0 134f. 
O Iv 
0 154 
0 1 P6 

OU vuuv VUVV'+ 
i?6 0001 00055 
no ·'+COO 00002 
no 4000 77775 
?I 1001 00055 
('10 01')0 ~ 00051 
no 1+010 00000 
co ,4001 77764 
00 00'+0 00000 
('IQ '+000 00002 
f'O '1-100 00004 
no 'tOOl 00006 
42 0000 00005 
46 ·'+ l QO 77776 
("16 ·'+000 00000 
63 4000 00004 
!=5 l i+oot 00001 
?2 '+00 I 77736 
76 4000 00000 
no '+COO 00004 
00 4000 40000 
no 4000 40000 
00 41-'+00 00137 
66 0100 77776 
66 '+000 00015 
66 '+CSoO 00000 
~6 4'5Q0 00000 
66 45Q0 00000 
no 4'i00 00000 
40 ,4000 77774 
ll.3 4t000 00004 
00 40'+0 77776 
40 4c.i+O 00000 
00 440 l 77635 
('IQ 4001 00004 
oo 't-'+0 I 77633 
00 ,'+QO l 00005 
no 4001 7?767 
00 '+'+01 77630 
42 4000 00010 
00 4400 00135 
('10 4001 77747 
15 6514 '+6125 
46 3255 74061 
~4 4616 22225 
00 6000 00000 
?O 0000 00000 
00 0000 00000 
00 0020 00000 
~o 0000 00004 

no 

I 
l 
0 
0 
1 
1 
l 
l 
0 
1 
0 

0000 00000 

NORM 

•ooooA 
NORM 

NEXT 

LV 

LV 
MORE 

ATTLI 
AT I Lt 
UNSAV§'. 

ATTRt 

ERPR 
OUT 
ERPR 
MESS 
F?XB3 
ERPR 
UST AR 
STEX 
LV 

20000000000000 
30000000000000 

1,1+0000000000600 
1110000000000600 
1240000000000000 
1500000000000000 
1200000000000000 
li+OOOOOOOOOOoooo 
2000000000000000 
1630000000000000 
1730000000000000 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



.,., I C, I'( 0 1 "'1 1 l4"U0UOOOOUOOOOO u 
332 ERl 0 l 't ! l l~50000000000000 0 
333 NOCROS 0 56 l 620000000000000 0 
33'+ MORE 0 51 1 630000000000000 0 
335 TWC'+7 0 1 cs;;; 1 1610000000000000 0 
336 NORM 0 155 l 1650000000000000 0 
337 lNSTt 0 l 5b l 1660000000000000 0 
340 INST2 0 1£5 l 161ooooooooooc;,oo 0 
34 I INST3 0 157 l 1670000000000000 0 
342 AT!Ll 0 40000 0 1750000000000000 0 
343 NEXT 0 7~ I ,,70000000000000 0 
344 TRMLT 0 10000 0 1,10000000000000 0 
3lf.5 •OOOOA 0 •~o l 2620000000000000 0 
346 AT.I.L 1 0 '+0001'" 0 1760000000000000 0 
347 UNSAVE 0 13'1 0 1720000000000000 0 
350 OUT 0 14!5 l 1s10000000000000 0 
351 MESS 0 1 '50 1 1550000000000000 0 
352 STEX 0 135 0 1100000000000000 0 

! ' 
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Q6/2Q/67 o~. 36 PAGE 
l 

CM CON 9RG 2 
3 

REM CONSTRUCTS COMPLEX MATRIX IMCSTAR 
REM FROM-REAL MATRICES wt:3t ANO •B2, 
REM Bt OR B2 = z•=USTAR 6 

7 
ERPR REF ••Et,tPR 10 
MCOF>V REF •tr'1C0PY I 1 
MREAI.. REF NECS!AR 12 
MI MAG REF •••••• l3 
ENTRY REF •·ENr~v 14 

REF' •r:MCON 15 
16 

TRA •!::NTRY 17 
•Z TRA lilESAVt::.1U•R 20 
Bl lF'(NZE)TR~ CC+I- 21 

SBi . Qc;TAR 22 
B2 IF"(NZE)TRA cc~,- 2:3 

S82 CJgTAR 24 
T7 STO 96,86+1 25 

SDR,LT6 a 1, U•R 2£,, 
IF"fNVLJTRA EM?TV,U•63 27 

z LCS ~"115, U•T'+ 30 
SUR,LT7 6~1U•R 31 
,I.Ff NUL I T~A E"'1PTy,u•B4 3? 

z t.t..S ad1s,u.r5 33 
TS IF'fZE~JSKF' t '+ 34 

TRA INCOMP 35 
I ' T6 AND A!3lT 36 

IFfNULITRA r ORM 37 
L.DR B'3+l 41,0 

z LLS a-:t Is, u .. r6 '+1 
LOR S1++i . - '+2 

z L..LS ad15,U•T7 '+3 
T6 IF"(ZER)SKP T7 44 

TRA INCOMP '+5 
FORM Bl $95 b~i U•ts.lt, '+6 

CLA MH1AGi U•B I '+7 
z ·rSR •SiEX,U•B2 50 

TSR IMSTEx, eu;;: I 5t 
84 IF"(ZER)SKP aUSTAR . 5~ 
8'+ TRA . C'J?Y1,u•B2 53 

REM •••••PRESERVE TAG ON CODEWOR0•11ow111• 
SWl i. L.OR• U~TAR,~·ae· 55 

REM ii11UflllllPRESERVE TAG ON COOE:W9Rl?••••• 
R FST 6 ! - - \57 
e I RWT B~, CC+ I 60 

COPYI TSR NEMCOPY,CC+l 61 
85 fFfZER)SKJ:1 aUSTAR,E31+1 62 
95 TRA cn;v2.1u~e2· 63 

REM i1N11tiillfPRESERVE TAG ON COOEWOROIIOIUIOIOlf 
9W2 z C,DR• USTAR.tR;..B2- - 65 

RE:R iillflilllOiP~ESE~VE TAG ON CODEW9R[?IIEIIOIEIIEII! 
R FST Bl 67 
81 RWT ~~,~~:l 70 

COPY2 tsR •MCOPY,CC+J 1t 
EXIT CT7 86-·f., 86-1 1-e 

TRA •UNSAVE 13 



06/20/67 09,36 
- TRA 

EMPTY C3 TRA 
TRA 

INCOMP 05 t~A 
TRA 

ABIT z 00000 

UST AR EQU 
STEX ECiU 
SAVE Eau 
UNSAVE' E:QU 

END 

' ' 

pi:
iERPR 
Exxt
•E~PR 
;)(I!-

l (') 
l~S 
i~6 
i17 

PAGE 2 
74 
75 
76 
17 

too 
10 t 
102 
!03 
t O'+ 
!OS 
106 
107 
t 1 O 
1 1 1 
112 



-- fi"NUll~An . . C!tCON · - ·.···· ···· · ··.·· · .· · · .. · .· ·, ~tJ¥:e7c,:O¥, .:.,C . . - .. , 

-

ERPR 77772 15 4 1H, l~ 76 1400 00000 
MCOPY 77773 54 425~5 77 0400 00000 
MREAL 7717'+ 42 62634 <'6 1400 00000 
MI MAG 71775 7'5 757!57 ~1 5400 00000 
ENTRY 11176 75 41,4;:;e~ ~6 1400 00000 

~1777 '+2 5'+4~5 65 stt.oo 00000 
I 01 OtOQO C'IO 4401 7111'+ ENTRY 

2 10 01000 02 '+400 00136 SAVE 
3 41 olnfo 1"0 4C01 00001 

·'+ 01 40COI 00 4')00 00010 UST AR 
:5 4£? OIC'oO 00 4001 00001 
6 01 40("!0~ 00 '+000 00010 UST AR 
7 07 20C'l0t 26 '+100 00000 

10 01 534,o n2 0002 00000 
l i 01 O l ('~('I 43 '+COi 00041 EMPTY 
12 00 4506?. n1+ ·'+000 00017 
13 01 534{0 02 000'+ 00000 
t '+ 01 OtC'6oO 4'+ 4001 00036 EMPTY 
15 00 45r11:? ns 4000 00011 
16 05 02010 no 0000 0000'+ 
17 01 011'."00 ~O .lf.001 00035 INCOMP 
20 06 50~14 no 0001 00036 ABIT 
21 01 01040 co ,400 i 00006 F'ORM 
22 Ot so~oo co 0006 00001 
23 on '4-5CI' 2 ("!6 41) 0 00017 
24 01 5040(' ('.IQ 0020 00001 
25 00 4506? C7 4000 00017 
26 Oil 02010 no 6000 00001 
2i 01 01000 00 4001 00025 INCOMf: 

FORM 30 41 4600~ 4'+ ·'+004 00000 
( ' 31 Ot 21700 '"1 0()01 77743 Ml MAG 

32 00 Jt.OnOn 42 4'+00 0Ql3'5 STEX 
33 01 lf.OC'OC 61 4400 00135 STEX 
3'+, 44 02ri&o t'.'0 4000 00010 UST AR 
35 '+4 010 0 *2 ltOOl 00003 COPYt 

SWt 36 00 50401 ~2 booo oooto US TAR 
37 02 ~01"14 t no 0102 00000 
4Q 4f. 1 21 ~"' t ?O Ql')Q't, 00000 

CQPYl 41 01 't,0000 ?0 4401 77731 MCOPY 
~2 45 02010 21 4000 00010 UST AR 
43 45 o I 00('1 42 4not 00003 COPV2 

sw2 44 00 504Q1 ~2 0000 00010 USTA~ 
45 O? ?01"141, l no 0002 00000 
46 41 21~~1 ~o 000'4- 00000 

COPY2 47 01 40000 ~o 4'+01 77723 MCOPy 
EXIT !50 Ot 5047(') 66 0100 77776 

51 01 01<'00 f'O ~400 00137 UNSAVE: 
Se 01 olnOo no.4200 00000 

EMPTY !53 03 OlCOO ('.10 440 t 7?716 ERPR -
54 01 01000 C'O 4001 77772 EXIT 

INCOMP 55 05 o 1 nOC" no 4401 7771~ ERPR 
56 01 01,.,on no 4001 77110 E:XlT 

ABIT 57 00 00000 00 o~oo 00000 
llOIOIOOIOlf IIE II Mt 



~------·------··---· -- :IT& _________ 
E.RPR -~\J-"77722 1- '°!'Ot.1UUU\1iifJIJQ:YUIJO v 

317 MCOPy 0 7777:1 t 2tooooooooooooo 0 
320 MREAL 0 71714 3 220000000000000 0 
321 MIRAC3 0 7777!5 l 230000000000000 0 
322 ENTRY 0 77776 l 2'+0000000000000 0 
323 $AVE 0 1~6 0 l330000000000000 0 
3241- us TAR 0 tO 0 1310000000000000 0 
325 EMP'l'y 0 ~3 l 12'+0000000000000 0 
326 INCQMP 0 ~e t 1260000000000000 0 
327 A81T 0 s7 I 1300000000000000 0 
330 FOt~M 0 :!O I 550000000000000 0 
331 STEX 0 l~S 0 ,~20000000000000 0 
332 COPV1 0 '+ I 1 1000000000000000 0 
333 swi 0 ~, 3 ,00000000000000 0 
33'+ ~O~V2 0 141 1 1200000000000000 0 

335 SW2 0 4.t; 3 l 't 00000000000000 0 
336 EXIT 0 !=-0 I 1210000000000000 0 
3::17 UN~AyE 0 l :=t7 0 t.3'+0000000000000 0 

f ' 



VREV



1 · 

02/ I :3/6S 14, 57 

VF~EV 
EF<p:~ 
i1'lTPY 

~LonP 

3SAVE: 

F6 

p 

F6 
F c:'. 

\;R\3 
;:;l="i= 

.~EF' 
,~Ei: 
fRA 

;:;ill,~ 
UP.L+2 
,:::Cl'..) i) 2 
,..:PA 
;..D:~ 
lF( f,JUI. IT·?f 
LL3 
._L3 
~u;~ 
.... u1:;; 
Ai3 I 
1 .. J)i~ 

cO:JOl 
LDf'(+r: 
lF(F~\?)T?t, 
;;;;a, 6 
;::iRJ 
S81 
::;;82 
lR,\ 
"f R,\ 
!: .. N!J 

;, ... ,. :-:-: Id T [':", •( 
,.,,, 1 1r:::v 
;.,t:.~.~TfxY 
i 7.o I_J-,,P I 
d 7 2~6 ... l 

o 1 ::i; U···d:~ 
w15,u-,-dr: 
2' .J-:,!3 r 
1, J-,8~ 
c:_,.:,,J q3-1 
;::, ., +· R I - 1 , I ·" b ,s 
c.:;] 1, r.q + l 
;;., ·.;_ J 11 F: 6- 1 
r,1_ J(lp" J:~·~, 1 
( l i 
,i ), s,, t:l :., •• I 
~.~ ·~1 :S !) :3 .~' - 1 
;"' ', :i;, U-<·CC 
i .. ;:.~p;~ 

PAGl: 

7 
I C'· 
I I 

jl\ 



PROGRAr1 \/ i~E V ('p/ 1 ~/6~ I 4 .• f:=8 

E i·~F-'I~ 7777:.: '1 ,-, 4.1+(· I ~·· -, , I h.J() 0ocon I () 

[~TRY 77776 7~ 4 i}r;· 5(, -::,6 1 '!· JI"\ 0JC00 
7777/ c-,r.~ f:, i"'·' ij,f-. 

e-,·, 
c. ::., '!-Jr, 0()(00 

() I 0 1 f'J() no i, '+ J 
-
1 77771.l Ft\JTRY 

!'.:'. 
l), ! s -~(' )(', '·'- I U''l)() !"';)(' 1)7 

~;i J:.,4 ~) ?nr' Jt. r, a 
'+ -~ ](': r:JcJC - t;, 

). 4,? ? .')(°" ')r°' no ,, 
l J ;, r, :)(' on '"\' ., .. 

·:;; I~:~~ 2 I .t- J l r,,.,r·, 
u u') J l I:.)(" I -:; R.SI· VF.. 

~) (; 1 c::; ,·, l~ Jn ··- I (.; "'l)~ '.".)(" on ••. ',J 

/ o:::i 0 I c +r (' (1 '1 ") J l !" JC- I :, FR 
l 1_i c 1 4,;_;;r·;? Lt•" . c: .,. 1 Jr:1 :"\JC 1 7 
1 l 0 ! L!-3C:S? /• 6 ;.t ·') }" 0J( l -, . ·.I ·' 
l c.. L:, :._ I.!.. ;; (' I (", 1., t, ir 1 J.; :1.JC:J:? 
t /, 4:.:r 1 (' l, .:! 't ") .) ;., ...,JC 0 ! I .... : ""i'·"' 
\ l; \..I l 4 ! r J ! t •, ,,. J )) ',Jc JC' l ~ 

l ·~:! .-, 
~.' l ~ :·11! )(' 

..., ,; u ·, j r., 7777,c. 
i~Loor l () ~:, -:; .-·\r ) i -1 u ·1.) '·" r~ )C on ,;_, .. . ; 

j / G:=: l~·_,1: )? (., 6 \) I J () 717 ? ,; 
?1.j !t ":) n· 1 3n /,] If ·~ .) ! -, 7 7 71+ RLCOP ~ ,• --:, 

P, :3AVF ? i i) 1 '+ ")('-)(- "O 'i· ,, ):; t'JC')() 
?2 0 ! i+ )(' .. )~ .t. 6 .,. -c;) ;) n ,)C :) (", 

?.::, 0 1 t~~,C,) 1 t.6 ''l' ·::;) ') r·Jci)n 
2 11 11. :7 I+ ::,r· )? I•() Lr·;; )n r·: JC :J (', 

E :~ 0:1 (' Jr, t"C '·r ,,. J - 777'+7 ERPR ?:j 0 ! l 
?(',> 0 1 n ,"(: )(i .'"': () t.; •"\ ' 

1 -:: 777 l 8$1\1/F.' · .. , I . '.) 

~:'t ;:,~ :~ '..,~ .;;~ ~t- ~.:: :~:< ;~ 

3 1 7 I:. PPF? () 777'5 20 ,:iOOCOOOCQO,)() J 
32Cl t.:.',! !F·y (! 7777,; 30 "10000()0000 :)('· J 
J? I wS/\ V[ n ? I ;:,sr1oonoo0ooc.Jo 0 v 

3?2 c:.i:l c '.?=:3 ":'.1 l n.'..,00C'oo0oor,Jr ~) 

3::,.3 r;I_ OC.!1> (J 1 ::) ·.::i2n ;ooro00000,Jn 0 



CONVL



07/07/67 0~·53 

CONVL 
ERPR 
ENTRY 
VREV 

ORG 
REF 
REF 

.REP 
~~F' 
TRA 
CLA,DBL+2 
CLA+2 

--z TRA 
P6 RPA 

.... GO CT4J1SUR 
I...Di~ 

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

------------·-·-·-· -----·--------------·-·-···· ···--~------- -- -- -
==··=· ----::---==-;::.:·:..::·==:··:: ..... ·-·. 

R !F(NUL)TRA 
i.:LS -
.i..LS 

f:2 L.UR 
e2 ADD 

LT5J1SUR 
iJ5R 

R lF ( NUL. )'TRA 
LLS . 

83 lF(PNZ)SKP 
T'-t, TRA . 

CLS 
84 i..:UR 
84- ADD 

CLA 
. rs:~ --·-·-·-· .. ·r·····-·· ... CDR ········ 

LLS 
B3 L..RS 

iSR 
... tLA,STl• 
· STX 
·c[A 

B 1 RPA 
t:.T7 

82 
. zc 

·····-······-· -·-·-··· .-. P.F 

,~PA 
LT5,STF. 
sto. · 
TL;\l ·.· .. 

REPT I 
B4 

LT4 
MLN 

1--··-: .. : > : _._·- _· I~~T I .. *T5 ··. r·MP 
-FAD+2 
IFLNEG)SKP 

-------·---·--·- ....... . 

----------- ---- .. e.3 •. ·. 

BSAVE 
-------···--····--··--·-·· -·------·-·-·-·-- -·-·-·-·····-· ------------···--------- - ---· . 

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

TSR· . 
CLA• 
[T5 

.. cC:LA 
>JSR•···· 

--·----·-·--·--------- ····-·· -- ---- -

- =-~=-.. ;;~:i~~-;;;_: ·:- ,··?'--=~?::-~~c~~~,: .· -··· ~·-. . , . .. .•· tI 2 ~-' ·,c 

~tRA 
CLA 

=~===~:::;=·=~'==c"":'=ci~'::..:. ........ ·- ...........•..... • •.. . .-i_:-=~,S T 0, · --------···--·-··---
·===·=·.:==='~=:''=,~~;tc·\··---.·.:.·~\~':':.·.:c;-;}, .. :t'~,:.·.···.•00cc.'•0i,c:::t~TLlN=00•\::c.· .. ·---:---·-·.-~·--·· =········· ···· .. _._. ··;·· .. _ ,·c····.·-=~11LN ... = .• ·.···· 
=--===--=--=···--·- -- ·- ·-··· .. -- ·--- • •••-••H°'"",;;:;:-:-::::.-;,•,-:;•;•::: __ _ - .... : .. ·· -· · .... :···-- .---·-. 

*•ERPR 
il<•ENTRY 
'll<V(~EV 
MCOi~VL 
~E;'-JH~Y 
ML,66+1 
ATT~T,t36+1 
iilic:JAVI:., U•R 
bSAVE: 
b~--f7,u .. a1 
B!J1R .. B1 
t..~ -
d 15JI U•85 
a1s,u·a2 
3JJ .. gp· 
aRl"'i,LJ .. 31 
6~-16PU .. 82 
8~, R .. 1;;2 
t. R -
cl I :5, U•83 
aB:5""1'U .. B3 
SYJRJ,U•R 
d t 1i O•a4 
21,u•84 
ar,2qi1J•B2 
bs ... 17,J .. T7 
~VREV,CC+! 
~J)D~WD; o .. s4 
d 15.0 t::S4+ 1 
d\5.0R•T7 
*XCWD,64+1 
b!+B5,84+1 
a.X.i84+1 , 
us·rAR, u .. s6 
INSTJ,I+PF 
l\JST2,U•T6 

. ):Ns!oJI u•R 
R, J .. d 1 
ATTR i I d'++·I 
ATT~t,o6+1 
az, U•ts2 
FMLT ilJ•CC 
e2, t:H~+ 1 
t1t,B6+1 
.a,,1+1,s2 ... 1 
~EP!,Bi+l. 
~TS 
az, .1. •B6 
6S·d 7, U•T7 
JiWREV,cc+ I 
ATT'Ll. 
ATILl 
irdJ,~SA VE 
86-[,1::16-1 
ArrR1,a6-1 .. 
*861B6-w;i 

.. *861~6··1 

PAGE 
1 
2 
3 
4 
5 
6 
7 

10 
l l . 
12 

.. : 13 . ·c .. ·.•=•==······ · 14 .. 

15 
16 
17 
20. 

.. · <2 t:.. 
22 
23 
24 
25. ·· ... 

· 26 
;27 

30 
31 
32 
33 

·.· 34. " 
.····35 ~t/itt• 

3i:;=~cc, .. cc:··· · 

37 
40 

···~· ·. :'+l-',;.:i,F,:.{• 
·· ·· · · .--·:c._::,427tr\~~c· ~ 

.... : ~\=-~:3l~}t=c\ •. 
....... -· -·4'u,;···-··--·· 

45 
'+6 

..... • ~:·~~'+,~-_::. __ 
·- ..... -- .... 



=~·-······----··· 

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

--·---------------·- - -

---------- --
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SHORT 

XCWD 
SAVE 
UNSAVE 

' ' -
UST AR 
ATi"RI 

- TR~1LT 
-ATTLi 
ATILI 
INSTO 
INST2 
CODE~;JD 

- TRA 
T5 8TO,DBL 

·-· ------------- --tr.(~_ 
03 

z 

TRA 
·- "i'RA ·-·· 

EGJU 
EQU 
~QO 
[QU 
EQU 

-tGJu 
E:QJ 
i2QU 
NOP 
FAD,:, 
00602 
!::NO 

PF,l::S6-l 
d~-i7 
i.;iO 
iC:i~t-'~ 
L. v 
1~6 
1,6 
137 
l !') 
is 
l1000 

lt"lOOO 
'i-0000 
b~+i::s I 
i'4.1 tc+x 
LisrAR,CC+l 

PAGE - -2 - ----

74 
75 

- ----- - - 76- - ... :~ ·. 
77 

100 _ -
1 O I 
102 
103 
104. --
105 
106 
107 
1 IO 
1 1 I 
1 1 2 
1 i 3 
1 l 4 
t f5 



P~OGRAM 

------------·-- ·-···--

ERPR 77774 75 44~1~ 76 1400 00000 
ENTRY- 77775- 75 44~56 16 1400 00000 
VREV 77770 65 614~6 ~2 5400 00000 

GO 

7777J 42 56556 ~5 3400 00000 
1 01 oll"'iJo no 4401 77773 
2 01 21706 ~6 OOJd 7777? 
3 01 21102 26 uooO ooois 
4 10 01000 n2 4400 00136 
5 46 21601 no 6001 00046 
6 01 53k40 41 0100 77760 
7 01 504PO ~1 0002 00000 

10 02 01040 no 4101 00060 
l 1 ·.· .. 01 4506? 45 4000 ooo 17 
12 01 451"\~2 42 :±000 00017 
13 42 451"'10 42 4000 00003 
14 42 100.00 41 4002 77776 
15 01 534~n ~2 0100 77761 
16 01 504QO ~2 0104 00000 
1 7- 02 o 1 o~o oo 1+001 ooos 1 
20 01 45nc2 43 4100 0001·7 
21 43 061~0 43 4o~o 77776 
22 04 01noo 02 4001 00044 
23 01 45n62 44 4000 00011 
24 44 4Sc,n 44 4000 00003 
25 44 10000 42 4004 77776 
26 01 21,no 07 0100 77760 
27 01 401"'00 20 4401 77746 
30 .20 50400 A4 Ooo! 00044 
31 01 450C2 24 4000 00017 
32 43 45015 17 4-000 00017 
33 OJ 40000 24 4400 00126 
3~- 01 2171 I ~4 0042 00000 
35 01 43oos 24 4oo0 1111s 
36 01 21700 46 0000 00010 
37 · 41 21~01 77 0001 00001 
40 01 50410 06 0001 00033 
4_i ·. 42 21 f,Q I r'l2 0001 00031 
·~~ oo soR~o 41 0000 00002 
43 47 2on~1 24 i+ooo 0001s 

····-REPT. 
44 01 42ro8 ?.6 4000 40000 
45 20 50440 42 ·'+000 00000 

-----··------·--- -- -

lNsr-1 · 
~'+~ ,-44 42n02 40 ·~ooo 10000 
47 ~5 10600 ?2 600'+ 00000 
50 - 01 10402 ?6 0000 00004 
51 43 02510 A2 4002 00001 
52 Ot 40000 ~I ~001 77771 
53· 01 21701 00 0400 00005 
5~/ ... 01 504[50 76 4000 00000 

.. -_ ::._-?55 __ ._· ... :01 ·217(.'.0 07 6100 77760 
56 0 I 40000 :?O 't-tJ.01 77717-
57 01 420~1 no '+006 40000 
60 01 42ors no 4000 40000 

L v---- :,-- , -- -01 < o t o 1 noo no ti-i+oo oo 137 --------------·-····-·-- ··-···· --------------··-···-·---------·-··-·-----·-----------------···-·. - .. 
---····--·--------· -· -- ---····--·-- - ··-

---·-·· --·-···--·--· ""'" --·--·-------- --- -··--·-·- -··----·. --------------- -- -- --···-- -··-- .... 
- ---------------·-·--- ··- ···- - ···- ·----····- -··· ·--·--··- - - -·-····· .----·---·-··-··--·---··········-·-

. 62: 0:1 21700 66 6 too 77776 
· .. ·· 63 o 1 2ono 1 -~6 4000 ooors-

64 01 420(!3 66 &+500 000-00 
65 01 42nO? 66 ·4500 00000 
66 01 01000 66 4200 00000 

07/07/67 09,54 

ENTRY 

ATTRt 
SAVE 
BSA VE 

ER 

ER 

SHORT 

VREV 
CQDEWD 
- - -

XCWD 

UST AR 
INST! 
lNST2_•·· 
lNSfo .· 

ATTRJ 
ATTLt 

"TRMl..L_ 

REPT 

"VREV 
ATTLt 
ATI~ I ..... -· 

....... UNSAY~:- - -__ : :~ __ :_;;-_·~0:~~::~i?t-1::'E~:-=: 

· -·· ATJ R .. \c: : c, ~c .. 'c;'-",~c_,,\-.::".' -cc~=:--==c--===-·· 
-· ··-- ....... ·-·- ---·--·· -----·-----··---· --·----·-··--

=~~:::=~!-~:,:~:~·:~:~-~·:~·i·-·· -._-.-; s~g~·0:~,-<-~::~:~t:b-;~-:•··.-•.gT ·.•~YS~6 gg .. !b~!·· -;.~·~t~ --. -.·· .... _--.·Go. :'_:=_._ •. t:-----:::-~~~~~-c~~l~=?~J:~-
====---:.----::::,:~-..::_,:::_~=-:.-•-: ______ ·········--ER -_,:- -,,> ·-71> 0:3 01000 no '+401 77702 ERPR-: ::-- ---.· •=-::c==--c====·~-:: 
.:::::,-;:_~~.::;:-="":'-"'c:-c:=.:.:::::_::c::._.. - ·.· •·· -'- ·: :~:::-::-- ---:-c-,7--ic:c- 01 O 1000 ("!0 ·'+001 77765. .. . ·_ LV -, . ..,., .... - .. - 'c':,~-:=:===c:=:-=c:cc__ 

INSTO 73 01 30000 ("!Q uoo6 00000 
INST2 7~ 01 10401 10 0000 00004 



LUDl:.\AIU 
:4E*llO!EllEWllEl!EJ!E 

,~ oo 00002 ?O uouu uoo1~ 

316 ERPR 0 7777'+ 1 
317 ~N!RY 0 7777~ 1 
320 VREV 0 77776 I 
321 ATTR1 0 1s 0 
322 SAVE 0 13-i 0 
3?.3 i:ISAVE 0 54 1 
32'+ i30 0 c 1 
325 [R 0 71 I 
326 SHORT 0 6., 1 
327 CoDEwD 0 7b 1 
330 xcwo 0 l?ti 0 
331 UST AR 0 '\.,, 0 
332 INSTt 0 l.f,1 1 
333 J:N8T2 0 7'+ I 
33i+ lNSTQ 0 73 1 
335 ·ATIL L 0 i+oono 0 
336 REPT 0 4f.\ 1 
337 TRMLT 0 10000 0 
340 Ar:r.L I 0 ti,OON'.1 0 
341 LV 0 ~1 1 
342 YN~AVE 0 1?1 0 

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

... ...... . 
------------··-··-····-- -.. . ... ·_· _:_ ... · .. 
-----------·--·---·-- -· .. -··- -·----·- "'.:"; __ .:.-:-.:: .::.-=.:.-.:: -----··-. ----·- - -- -- . 

USIAR 

20000000000000 0 
30000000000000 0 
'+0000000000000 0 

1040000000000000~- 0 
1010000000000000 0 
610000000000000 0 
J30000000000000 0 
760000000000000 0 
72+0000000000000 0 

1120000000000000 .o 
1000000000000000 0 
1030000000000000 0 
S 4 0 0 0 0 00,0 600 0 0 0 0 

1110000000000000 0 
i100000000000000 0 
1060000000000000 . ' 0 
520000000000006 

.. 

0 
1050000000000000 0 
1070000000000000 0 
-6~0000000000000 · 
1020000000000000 



RDUP
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FUST/\R 
UST AF~ 

~;E 11 
~·sr 
u_i\ 
SAJ,,, 
Tl1 :\ 

uc:r 
C:QU 

V~TAR,1 J·,•o I 
fi · J :, T p. 1:.i 

ct 
6 .:.~r,2 

l 1 ON'JC, 
I '1 

2 
3 

6 
7 

10 
11 
12 
13 
l .4. 

15 
1 6 
! 7 
20 



317 
320 

.,,rjDUP 

c~ 
::.! 
I,; 

::·, 

01 
O! 
01 
01 
on 

0 
0 

2or1.,, ! h I 
? l 7t'.lr, (', () 

?O!Cl f"'IQ 
n1r1)n no 
O(VUC· no 

0 
1 

(J',,JO 
(.)')JI 
(J').)2 

4 1f,J0 
U" ! 0 

n'Jo 1 r., 
(":JOO? 
ClQ(iQ() 

7 7771,. 
noooo 

07 /Q9/ t.,i:s 10. 43 

UST AR 
FUSTA.i~ 

I sn,,ooooooooroo 
1.i+ooooooouooooo 

0 
0 



RSAV



1-
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~Rs~v ~RG 

,\JOOU!:i 

z 
p 

E'6 

F 

f~[,'1 
LD;~ ... 
,.:OtH2 
c}J,~ 

LU·~ 
IF! ZE'.R )Tf~.·' 
1JJL 
·::, I\ U·" 
f-,P /\ 
TRA 

t::.N,) 

L ; r J\ ,~ ,, r3 6 L I 8 T 

L, ::;r !\,~ I' r~-+::31 
6. :, :=> 2 ;, J t• R 2 
C)1,;f36.i-i 
d J t 5 
Cl ·JJIJUP 

a ''I 5 
r.:, ! ,,Cc·1-1 
t.; 1 

C.! -, i~ 

1 ') 

PAGE 

? 
3 
t+ 
5 
~ 

7 
I c 
11 
1? 
1? 
l '!· 
1 r:= 

16 
1 7 
20 
21 
2? 
23 
24 



PRQGR.AM 

317 
3?.0 

NO[)lJF 

..:,. f~'3 ,l, \/ 

c:: 
3 
, . . , 
•,. 

~:) 
7 

to 

U',Tr\R 
NrJt)Ui.:;, 

1. i 

on 
0? 
Lf (, 

01 
() ! 
c,..., 

r f: 

01 
c:::, 
01 

0 

5()/lf' I 
?00~f? 
r.:;3r·,r,r· 
'+')(',, (' 
c, In! ('· 
14 6(' ~'r 
?0!( 1 

j 

? I r...n 1 

('! ! ('\(' (' 

l ,., 

1(' 

r:: I 
72 
'.".'6 
no 
no 
(".() 

?O 
r,o 
r() 

(' 

I 

(i '):) 0 
Lf '• J () 
(.;'):);~ 

l 1 ')JO 
i: , :J I 
t: 1 JO 
(_. ''\J;:'. 
()Y)2 
Lf, "1.) J;. 

coc1n 
7777l~ 
n0000 
f\JC I 7 
(i,JOO? 
C'()C I 7 
0Q('Q(1 

11tJ(\Q() 
(\)00() 
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USTAP. 

NOD UP 

2oonooronooooon 
l 60·)00000000C'<)O 

0 
0 



RSWP



UST Ar~ 
STEX 

., 
/. 

i' 
F 

F 

;jl~\L·t~t 
:_)RL .. :~?.·· 
TS,~ 
i<Et'l 
Lil,--; 

,· s I' 
cL:'\ 
.... u.~ 
J ;:: l 
,;! t\ 'j 

i . .\JL 
~_;A.:J .• 
r,:PA 
Tf<A 

t 1-:JU 
,;.DU 

r../!;) 

t · cc.:· 1 
r.:. ~:. cc.,. 1 
c, · ;_: Tt: > :1 t.'~.i::.: 2 

, .. , 1 

'...! .-1 j ~--:; 

i..,.r..1(1!.)Uf·, 

C, ·'. l 
t ~] ,1

1 
~) 

L. ;'':· CC·i 
t.:: :) 

i ') 
l ,., .. ) 

PAGE 

21 
22 

27 
3C 
JI 



.3 l ,S 
3 I 7 
J?ij 

,,,. ., ... ,,· 
i:,:r. :<"<, ., 

S Tt~ '~: 
us f 1\: 

1'-ir1i:,1 .. 1;> 

r, ,, ~. 
•'') 

. .,\ 

J 
l u 
1 l 
~ . ,,, 
t .:. 

J.~ 7 '? .) ('" ('\ '~: 

en lL,)r'n0 
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CI ? i tr· 
r J 1; )( t n 
C! rq,1r' 

C) r~· :e iJ ~ ,..~ ('; 
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i} ') J () : .) ('; J 7 
.,.;Ji r·DC)"1 

1iJ ~ (' •.iC<Yl 
,, ''\ 'j (') '\Jc i ' 

c l ?J, '\ 1 ".'u u '\Yr f'JC,Jn 
I:\ ;:;1·'•~1 ('(! ()"),)''·:· t\)CY' 
0 1 ,., l ,, ,J r' " h ,!; ·-:;,JO t / 1 I S 
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