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LINF
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REM
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TS TSR TYPE)UaF 450
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REM ENCLOSE NEW DIMENSIONS 454
By IF(ZER) 3¥F el PARENIBI+| 455
TRA ¢MIDIM 456
NEWHEX TSR COUNT 457
7 LLs €2 J*PF 460
[FINZF )sKF e3RPACE B3+ 4|
TRA GNEWHEXIB et be?
FF [FZFP)cSKF 6T IMMA, B~} 4
TRA aNZOMMA Y-y
Te 5T LTl haw
7 TRA aMNEWHE X2 U>Tg b6
NCOMMA PF IF(NZFE ) 8KP EIPAREN 467
TRA &sSTODIM 470
Te LU 3 471
oRJ aPFIU~TE 477
TRA aMEWHE X 473
REM CTYISLENGTH FOR VFCTOR/POWS FOR MATR
KEM L142=C0LS FOR vATRIX 47R
STODIM Z LS 6133+1 476
TSR COUNT23 1~ 477
T4 AND CN40 0pCcon 500
JFINUL ) TRA atC+] 501
T6 870 LT1M22,CC+) 507
T6 5TO DIM12CCH] 502
TRA aTYATRPXsIR=TA 504
KEM CPZATE VECTAR» RWT ADDRESS TO STORE
~EM rRIYTINE FOR EAcH DATA VALUE S0«
LU a1392R«T4 507
URU ul20 0902 0000n 510
aAuU QR24U*T7 511
TSR a*xXCWh 512
513
VCTADD LD~ 14 S|4
CcLA B Uerp 515
Pz ADD~ DMl 516
NEXL.OC Re JFENNZ ) GKE LI41aB2+) 517
TRA af xsER 520
Pe W T L3TOR 521
7 TSR 5TORe s Jagu 527
TRA aMeXLOC 523
524
REM LRZATE MATRIX» RWT ADDRESS TO STORE
REM ROJTINE FOR EACH DATA VALUE Sgze
TMATRX DR CrAal "7
N UL a430 8530
CRR E415 ‘ 531
QRy L4220 0000 0000H 537
sAU a32: U717 533
TSR a£xCwb 534
535
SETMTR Pl aWT C¥31aRe7 53£
Ry W T T XA, Ferp 537
T6 $B| g12UR 540
By sTO bsyBEb+) 5S4

NEXT Pe IF{ ZER)8KP LIM2sBa+ : S4p
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07/08/68 1406 PAGE 7

TRA aMZIYARY 543
F [FINZF )eKF LTl S44
TRA GT=XSEO~12B6-] 545
sB2 GleBl+} 546
NEXADD cLA a%(7) 547
KW T L STOR 550
Py gTO LAl 5351
SVB 1 7 sBy al(Z)alleBy 852
TSk sTIRE 553
By KWT V3l 554
cLA pA=lalleBy 555
TRA g MEXT R56
557
REM 7T DIMENSIANS FROM CODEAORDS
REM IT NOME GIVEN IN PARENTHESES? TRA
REM 17 SET-UP ARDRESS FNR STORE ROUTINE
! . RS : talel 563
NODIM P4 %Li ﬁc?U*ﬁg 283
LUR 639y 565
ST LT aReTA 566
T4 AND ¢nNal 0pcoe 567
IFINUL)TRA aVCTADPD,Bu+) 570
CLA Lé 571
8TO LTz R73
TRA s TmMTR 574
57%
REM INOMING DATA SCALAR 576
TSCLR P4 LRS & 577
P “WT LSTCR: 600
7 TAR ENTORE y UaP gy 601
TRA e+ (07
603
REM t¥IT SECUENCE 10 LOOPs RAT 1 TO
REM S%IF MNUINE IF TEXT HEXAD COUNT £ 0
CLA L/3iaUaE] AOF
EXSEQ T 7 ald LTt 607
7 oTC LI 610
By, [F{ZER ) TR e | 611
1 KWT ATCEPT,CCH | 612
z RWT ACCEPT 613
' TRA ol otip Ak
ALE
REM o J3ROUTINES FOz TYPEWRITER INPUT
REM CIUNT=-CHECKS FaR END OF WORD (B3=¢)
REM FND END OF TEXT (X%[74) 420
COUNT F1 IFINZF ) TRA 6TKB2 621
E M MoTNE=GOES 10 SAMPLE TO RELOAD
<E™ 1TXT VECTPK, HEXAD CUUNT+Bl 623
NI INE -7 TRA c*¥SFVE =R 624
TSR CHASAMPLE 425
P& RWT HEXCT 626
TRA a % JMNSAVE 627
CLA TEXTallefE3 A30
HEXCT LR (7)533+1 631
P3 RWT TxrLoC 632
Z L.DR By lleRy 633
TRA aPF A34

435
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L
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07/08/68
CKBR 3
1
TXTLOC 7
ISTORE PF
STLOOP
4
PF
PF
FF
FF
SWITCH
1
pF
T7
ENDSTC P
T4
DECIM FF
17
P&
CKPLUS R
1
BOOL
SCAN P
7
PF
SWTEST
DSTOR T7

IF(ZEPyo<m
TRA

ADD»

LDR

TRA

REM
~F ™
RWT
)
TAR
)
IFINZF )ekP
TRA
[FINZF )eKP
TRA
IFINZE )oKF
TRA

[FINZF)eK"
TRA
iFINZE ) SKF
TRA

REM
TRA
TRA
RWT
LRS
LLS
IF(ZER)TRS
TRA

REM
LRs
(LS

1F(PN7)aKF
LTé
TRA

REM
IFINZF)TRA
RWT
TRA

wEM
.17
LT7
IF{ZED)TRA
TSR
LL3
IFINZE jgKP
TRA
TRA

WE™M
REM
TRA
TRA
5T

PAGE 10
643 36
aF 437
T¥TLOC A40
{7)2U=B3 b |
arg 647
6473

CTIFE-COLLECT HEXADS2CONVERT IF
LZCIMAL,STGRE JNE WNRD AT DETOR

T7

STOEXT Ehe
&7, Lisl7 447
COUNT €50
vf.‘/'J“PF 65!
AP ACE B3+ 22
aRTLOUPI B 1] 653
a”LUS»B 1+ 654
atKPLUS 655
ot 656
2300 A7
o 660
a2glL e CC+1 661
atIMMA 662
aSWTEST 663
‘ 664
17 CC+}s COLLECT OCTAL DIGITS M
QnCH(7 1 aR=Tu 666
GVECIM, RaTy 667
SWTEST 470
. 671
31U=T7 i
¢ TATECT. 673
aRTLOCPs Uk 674
675
CALLECT HEXADS IN T6sT7 FOR CONVRT
6934+ 677
E}IU‘T./ 70(‘
449 701
63 707
aENDET, 733
704
+ SIGN LEADING OR PART OF DECIMAL NO
Gr I o6
5 ]TCH 707
a3TLOOP 710
e 711
&TIRE 300LEANs SCAN FOR COMMA
~7,CC+| 713
el 71k
13T 718
CAINT | Tie
60 J=RF 717
anOMMA, B3+ 720
aD3TUR, B~ 72l
&SCANIB I~ 7er
723

STORE (T/7) AT 0STORSAFTFR CONVERTING

LECIMAL IF NECZSSARYSEXIT TO PF

6CCH1 2] 726
dﬁ&gﬂb_ 727
alZ) 730
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07/08/68 14 0k PAGE 11

Z AWT SUTEST 731
7 SWT E41TCH 7372
STQEXT TRA atz) 7332
734

REM LEFT=JUSTIFY TgsT7 ~-CONVERT DECIMAL
DECML Ry LT4 Fe J*TE 7 3¢
‘ ~Eu IMP asp U=ty 737
TS (FIPCS)SKP a3 740
Te LUL a34+BL,UTg 741
B4 ADO ads421l!»By 742
T7 LuL a-ds4+4sU-T7 743
T5 TSR ‘ a*CONVRT,Uap 744
Té& TRA aNSTOK) LR 745
746
EXIT Z [F(NZF eKP axPPabg-1 ~ 747
TRA aMJPRT 750
g881 P 751
TSR 32 TP 732
5PA a’ 7532
NOPRT F5 TRA a*INSAVE,UsT7 754
TRA axT7 758
756
cesIT ot u20100000 757
PFBIT oCT u200CNICO 760
IABIT oCT CGu36000CO 761
ABIT 4CT £150079C0 762
763
8T £EQU 113 764
vT EQU 122 765
XCwWD = QJ 124 766
SETPM ;QU {27 767
SAVE £ Qu i 5 770
UNSAVE £QU a7 771
CONVRT & Ad 143 712
3INDEC @y 135 773
PLOT e Qu 175 . 774
SAMPLE N i7] 77%
TEXT ¢ Qu V74 776
' 777
LPAREN el 32 1000
SPACE £ G 5 1001
RPAREN e QU s34 1002
PLUS £ QU N 1002
COMMA e QU 37 , 1004
T cQu 63 1008
F zQu 45 1006
ARROW QJ 75 1007
inlo
£ND 1o

1012
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Unice
4nnC
Lugl
Palel!
[Caled
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40)0
4900
unye
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100
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4790
450
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77774
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LIsST

PP
LINE

EXIT
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READ

PRINT
PUNCH
DATA
IN
ouT
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ACCEPT
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XCWD
RLOOP

LLOOF
MESS

PFRIT

PPMUM
CCRIT
DPNUM

IARIT
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«000NE

XCWD

14,0 11
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SETPM
~0000E

«0000G
SETHFM

PFRIT
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CINT

CCBIT

TARIT
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INT

PRINT

PNSCLR

PSCLF

DATA

ONSCL K

DMAT

DVECT
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£700 ¢

41701
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Lol
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PSCLR
PP
+000NH
XCWE
LQOF
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L.O0OF
MESS
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~0counl
DIM]
XCWL
+0000Y

DVECT
DIM2

XCWD
DIimz

«0000K
~0C0nNL
DMy
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LOCP
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ouTPUT
TyPE
+0000M
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LINE
EXIT

BFTIVE
NOFRS

BINDEC

FIXED
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FLOOP
PLOOP

ELOUP
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PRG"RN
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EXIT
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B2
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NOP

LT7

SsSB4

LLS

AB2

IF(NZF )SKP
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EXIT
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MASK |
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®EXITrsd =1
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62U=B2
B1sR+By
INIT

EXIT
a3)R-B2
M1+B2-32CC+7
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TasU=T5
®SETPM, =B
Lry=B1
B1,B1+}
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6r>B?
B2,R-T7?
452,84~
ELOOP»U-R
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TRACE

B3-66
BS+B22]+B?2
B2+
FLOOP2B3+1
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SETPM EQU 127 74
SAve EQU 135 78
UNSAVE EQU 137 76
PFTR EQU 147 77
' 100
PROGWD BCD » PROGRAM 101
WORUWD BCO » ORDER 102
MASK | ucT 77 77 77 77 77 00 00 0Q 00 103
MASX2 ocT 02 00 00 00 00 25 25 25 25 104
108

M1 01 8CcD NEGATIVE ARGUMENT/000000000 106
M2 02 8CD ARGUMENT OUT OF RANGE/00000 107
M3 03 8CD NON=EXISTENT ARRAY/00000000 110
M# oL 8CO SINGULAR MATRIX» NO RESULT/ 111
M5 05 BCD NIN=CONFORMABLE ARRAYS/0000 112
M6 06 8CD MORE ROWS THAN COLUMNS/0000 113
M7 c7 BCD CIVISION BY ZER0O/0000000000 {14
M10O 10 8CD ARGUMENT NEAR SINGULARITY/O0 115
116

END 117

120
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EDIT

«TEMP
EDIT
«COMP

START

NOFRST -

INIT

B3

GRG

REM
REM
REM
REM
REM

REF

REF

REF

TRA

TRA
TRA

RuT

REM
REM

CLA :
IF(NZE ) TRA
CLA

RWT

TSR

RPA

REM

~LDU»

REM
IFINSN)TRA
REM

LDR

LS

LLS
RS
suB
LRS
LRS
ADD
BNA
5T0
L.DR
LRL
LRS
LRS
ADD
aNA
STO
570

REM

GENIE SPIREL DUPLICATOR

ENIT )
ENIT 2
£ENIT 3
SLN 1B

1 un

s
=€1T
*»+C0OMP

CC+2sUB3
C+lasUaB3

CC,U-B3
EXIT

ACTIVATE STEX AND REURGANIZF

COMPRESS,
PUNCH,

INITIALIZE.
STOP PUNCH,

IF FIRST USE OF «EDIT

*oTEMP
aNJFRST

FIRSTEXsR=Z
®e«TEMP,R+B|
RSTEX2PF+|

FIRSTEX

GIVE FIRSTEX 77 EXP

~FIRSTEX

COMPRESS IF B3 NEG

x+COMP

SET INITIAL INDICES FOR ST=VT

ST
di52U=31
al3sU+82

-]
STL2U*32
ate
d152R=84
STL

K

ST

VT

a7

al?2
d13+R+3]
ST,

K

vT
STL

ALPHABETIZE ST-VT
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SLOOP
NEXT

OKAY
AGAIN

MVUP

ALPHA

MVDN

FXSTVT

NONUM

BASE

B2
B3
Bz

P2
T4
T7
T4
T7
E2
T4

B3
T4

PF
B3
T4
T7
RS

PR3
T4

BE
B3
T4
T7
RS
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LTé

RWT
[FIPOS)TRA
LT7

CLA

LUR
IF(POS)SKP
LT7

IF(NNZ )TRA
DR

T4

T7

LT4»

LT7-

FST

FST
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LUR

oYD
IFINUL)TR2
L T4

LUR

SYD
IFINZE)TRA
LT7

suUB

T4+

. T7=
IF(PNZ)TRA
TRA

LT4

LUR

sYD
IFINUL)TRA

LT4

LT7

suB

T4

LT7=
IF{POS)TRA
TRA

REM
REM

SLN
LDR
RPA
LUR
IF(NSN)TRA
LDR
TRA
AND
IF{ZER)TRA
IF(ZER)TRA
LUR

LUR

IF{PSN})TRA

AND

75 75 75 75 75,U«R4

FTEST
AFXSTVT~-12U-B3

77 77 77 77 77,UeB]

®ST
di24)U¢T4
T7
T4,UsB3
NEXT2B+]
833,R=81
x9T
*YTrU=3|
K;}T
*YTaR»31
xST
xVT281+]
XST2U=8 |
GR4287+]
T4,B3+]
ALPHA23 1+
KST2U=PF
a-d24
T4sPF=1
asLoor
®xVT2U+3]
a32+U=35
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%YTsBle]
MVyP
51.00p
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AGAIN
xST
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VT8 4]
MVON
SLO0P232+1

T PAGE 2

106
107

S it
N F W

120
121
122
123
124
| 25
126
127
130
131
132
133
132
135
136
137
140
141
{42
143
144
145

SET TAG | ON ST» CORRECT BACKREFS
AND ALL PROGRAM CROSSREFS,

a2, U=B|
®VT2]-+32
®xST2U>TS
d%;u*Tb
ANINUM, B+
a3ASE

0490 00000
ANQPROGIR+T4
aNJPRCGsR=PF
ad242+B5
a3,U-85
43PROG

0377 00000sU=R

147
150
151
152
153
154
155
156
157
160
161
162
163
164
165
166



l?/l4/67 ﬂ9-54

B2
=
8BS

SPROG RS
R

NOPRQG By
~B4
F
-1

SETAG

PTEST 7

PUNCH o4
,_Zq —
B4

MORF

.QooP
Té

TEST B
z

THRU TS
7
75
bd
Z

EXIT

FIRSTEX

ST

STL

vT

XCWD

STEX

PAGE

IFIZER)TRA acc+]

APF al

RPA PF+85~2
IF(NZE)TRA aNQPRUG
IF{PNZ)TRA aNgPROG

LDR 11540 0000 00000 OOOﬁO
RS a5

sAY a32

TSR - a%XCWD,UT7
IF(NEG)TRA aFXSTVT

DR a%3TaU-B5

RPA STTAGs35+1

mLN a”4000,U-R3
CLA»ST | = B3+(Z2),B5~]
- MLF a4000

REM PUNCH IF B3 ZERO
IF(ZER)SKFR atz)

TRA aFExX1THy

REM PUNCH

CLA CCmlaleTH 4fﬁ 4 !
PHX U

CLA 3120 0000 oooooi
CBAU T TTTRSTEXSUSR )

PR R

LTs 5150 0000 000002yU-+B1
SLF 00001

CLA xST

AND 470 07000
IF(NUL)TRA TEST

CLA nvr:x*ae
IF{NUL)TRA TES

BAU a%a

TSR XXCWDs=T7
IF(POS) TR THRUs B |+

IF (SLN)SKP 09001

TRA LaaP

SB2,ERM dAd

PH7 L2321

HTR MIRE

FHX v

PTR 31090 0003 00000
PHX U

gRU 8?7777

PHX ENIT

SB2,ERM akd

PH7 L1232~

stF T——a2

IFINTG)ITRA alZ)lal-CC

EQU Nl

£QdJ 113

QU 117

gQu 122

EQU 128

EQU 133

3

167
170
171
172
173
174
175
176
77
200
201
202
203

204

208
206
207
210
211
2l
213
214
218
216
217
220
221
2272
223
224
22%
226
227
230
231
232
233
234
23K
236
237
240
241
242
2432
P4k
248
246
247
250
,2:1

253
P54
P55
256
257
260
261



267
263
END

P&4




S e s S e B e
£ YT

EDIT 77776 44 4350¢
«COMP 77777 75 425A%
START | 30 olnon
2 00 olago
3 20 0lnBo
4 47 21441
5 01 21700
é 01 01080
7 01 21780
10 01 21441
11 01 40000 ¢
NOFRET iz 01 21401
INIT 13 0] BO4yF=
14 43 01=0nN
15 0l 50400
16 01 45082
17 01 45042
20 42 4504
2y 01 10100
22 01 4501«=
23 41 4301=
24 44 10000
25 01 21400 N
26 01 20061
27 01 50400
30 01 45002
3] 42 4501=
32 41 4501
33 41 10000 n
34 0l 21600 ¢
35 01 20001
3% 10 20001
37 42 5040
Lo 43 Pleky
SL.ogP 41 42 oltin
4p 01 50&7n
NEXT 43 01 21760
o 01 450N
b4y 01 0210 n
4e 4] 850470 -
OKAY 47 41 OSEBn
AGAIN 50 01 50480
51 01 50440
52 42 50470
53 04 5044
54 07 50471
55 04 2004
5¢ 07 20041
57 42 50440
60 O4 4501]0
61 01 53°2n
62 01 otlnéo
63 43 50440
&4 04 480{0 ¢
65 01 53220 A
66 01 01080
&7 47 5Q470
76 43 10100
MVUP 71 Qs 5Quk}
72 07 50471
73 45 051 %0
74 01 ol1n0n
ALPHA 75 43 50440

B R A S TaS AS S A= o

5400 00000
7430 00000
4791 00002
4291 0000!
4991 00000

0291 00176

0421 77747
4701 00003
0200 00101
043l 77764
4400 00135
0020 0pl0t
1700 00101
4491 77762
0N00 0Ql13
4790 00017
4000 00017
4000 00003
0no0 00117
£n00 0004
4700 0Q017
0N90 20117
0790 00007
4130 00113
0nNo0 001227
4900 00033
4nJ0 0Q014
4090 00017
6no0 00117
0020 20002
4000 0Ql22?
#nQ0 00117
0NOt 00144
0ng1 00104
4731 00046
GNol 0p142
G400 09113
4090 00030
0n30 00007
0n00 00004
4791 77772
4710 00000
0400 0113
0400 0Q122
0400 0Q113
0400 0pl22
G400 00113
0400 09122
0400 00113
41790 00030
0700 00006
4091 0QQ0l2
0400 00113
4000 00030
0200 00006
4791 77751
0400 0Ql22
4704 00000
0400 00113
0400 0gl2?
4NJ1 77774
4101 77743
0400 00113

EXIT
«TEMP
NOFRST
FIRSTE
«TEMP
STEX
FIRSTE
FIRSTE
~COMP
ST

STL

STL

VT

STL
+0000A
PTEST
FXSTVT

=00008
ST

NEXT

ST
vT

vT
ST
vT
ST

ALPHA
ST

s oop
vT

ST

VT
MVUP
SLooP
ST

-1



,W%fw_?:m_

101 Ol qO“#O

102 42 50470

, 103 43 10170
MVDN 104 04 50441 £
105 07 B50&§1 21

106 45 0ttjo 0

107 01 01000 -~

110 4y 42000

FXSTVT 11 01 50400 72 0400 09122 vT
{12 49 '1651'65 Q420 00113 ST
113 0t 45010 06 4000 00006
114 01 01800 21 4001 00002 NONUM
115 01 50400 72 0400 0Q002
116 0?2 01nln N0 4001 00003 BASE
NONUM 117 0% 50214 ~0 0ND] 0O06E «0000C
120 01 olnjo t& 4901 00016 NOPROG
12y 07 01010 8§87 #0901 0Q015 NOPROG
BASE 122 01 450}c 45 4900 00030
123 45 45010 45 45730 00003
|24 06 Ol1u0 rO 41701 0QCO6 SPROG
12% 04 502|a n2 0721 0006 «0000D

126 0! OI0{C 60 4931 00001
127 01 41007 00 4100 00001
130 42 21401 00 0240 77775

137 02 0lNED ~O 4701 0QC0% NOPROG
132 45 05180 n0 4701 00004 NOPROG
SPRQOCG 133 45 50400 n0 092! 00054 =0000E

134 01 45015 N0 47200 00017
1356 02 20100 N0 4904 00000

{36 01 40000 07 4400 09126 XCWD
NOPROG 137 41 O1=10 nO 4931 77750 FXSTVT

140 54 SQ400 45 44900 001173 ST

14 02 21601 25 033! no0o0! SETAG

142 30 42002 43 4700 24000
SETAC (43 01 21711 &5 09210 00000

1 44 01 420046 N0 4900 04000
PTEST 145 00 020{0 nO 40230 0Q000

146 01 olnCo ~0 400l 00033 EXIT -1
PUNCH 147 24 21790 05 GNOl 77776

150 0t &0400 00 0200 0Q00!

151 01 21760 n0 0931 0Q037 «QC00F
152 01 20100 n2 4030 00135 STEX
1S3 00 60A0n nC 0220 NO0O2
154 44 50460 41 000l 00035 +~00004
MORE 155 01! 42004 n0 4700 Q00!
LOoP 15& 01 21700 2C 0400 09113 ST
[67 01 s0231{& 00 0N01 00026 +0000C
160 01 olodo np 4001 00004 TEST
161 0! 21700 72 0400 nQ122 VT
162 01 cingn 00 400! 00002 TEST
163 06 20170 N0 4004 00000
164 Ot 400080 07 4400 00126 XCWD
TEST 165 41 01110 21 420! 00005 THRU
{66 01 02030 00 4100 0000!
167 01 olngn N0 4001 77765 LoCP

170 01 40022 00 41700 00074
- 171 00 &08¢0 42 0N20 00000

172 01 00000 00 40J1 7776 MORE
THRU 173 0% 60400 00 0200 00001
174 00 60400 n0 019! 00016 =0000H

175 C5 60400 N0 0200 0000!
176 00 20200 N0 41700 77777

177 01 60L0n N0 VYOl 77576 EDIT

- —— - - P Y



EXiTMJ;T
K NE I NE HE N NE ¢
«J00CA 204 00 00000 N7 57357 5757%
«0000B 205 00 000QC 07 7777 77777
«0000C 20 00 00080 00 0400 00000

— «0000D 207 00 00NGO A0 0377 00000
~0nocE  21p 11 40000 N0 0N00 00000
«000CF 211 00 00N®1 20 0NJ0 00000

~00004 212 00 000%y =0 0700 00000
+Q00CH 213 00 00031 N0 0993 0QCO00

316 «TEMP 0 7777% ! 240000000000000
317 ERIT 0 7777¢ 1 250000000000000
320 «COMp 0 77777 1 260000000000000
321 START 0 ! 3 270000C00000000
322 EXIT 0 2n3 ! 2770000000000000
373 NOFRST 0 12 ! 510000000000000
324 FIRSTE o 1nl 0 3000000000000000
3725 STEX 0 12E 0 3050000000000000
376 INIT 0 13 3 560000000000000
327 ST 0 113 0 3010000000000000
339 sTL 0 117 0 3020000000000000
_ 331 vT 0 |72 0 3030000000000000
332 «D000A 0 204 ! 3070000000000000
333 PTEST 0 JuF 1 2370000000000000
334 sLoopP 0 &1 1 1170900000000000
335 FXSTVT o 11l 1 2000000000000000
336 «n000B 0 2cE ! 3100000000000000
337 NEXT 0 L3 ! 12100900000000000
34Q CKAY 0 47 3 1250000000000000
341 AGAIN 0 By 1 1260000000000000
342 ALPHA 0 78 1 1530000000000000
343 MvUP 0 74 ! 1470000000000000
344 MVDN 0 10k ! 1620000000000000
345 NONUM 0 117 1 2060000000000000
346 BASE 0 172 1 2110000000000000
347 «0000C 0 204 1 3110000000000000
350 NOPROG 0 127 ! 2260000000000000
351 SPROG 0 123 | 2220000000000000
352 «0000D 0 207 1 3120000000000000
353 «0000E 0o 210 ! 3130000000000000
354 XCWD 0 124 0 3040000000000000
355 SETAj5 0 143 1 2320000000000000
356 PUNCH 0 147 3 2430000000000000
357 +«0000F 0o 2t} ! 3140000000000000
360 «0000G 0 212 1 3150000000000000
36 MORE 0 |=8 1 2510000000000000
362 L0oQP 0 156 ! 2520000C00000000
363 TEST 0 |68 ! 2610000000000000
364 THRY 0 178 ! 2670000000000000
365 «0000H o 213 | '3160000000000000

OO0 0COOOOOO00ONOO0OCOUOOO CUOODDOOOONDOVODN OO



<ENTRY



10/25/6€6 13: 04
OENTRY
gLot
PF
PROGRAM <ENTR

REM
REM

REF
LDR
BNA
STO

END

ENTRY PROGRAM FOR ALL
GENIE SPIREL ROUTINES

ELoC

3 e € 2 3¢ ¢ K ¢

316

7777

ELOC

7
!
2

3

75
47
01
01

L4B3R
=400

21e00
000!

o 77777

n

47
5C

!

PAGE

ENTRY PROGRAM FOR ALL
GENIE SPIREL ROUTINES

*QLOg
a%P2s I «PF

PF=2,UaPF
a*ELOC,R-CC

10/25/66 13, 04

2000 00000
4400 77774
2200 77778

4401 77773 ELocC

120000000000000

!



Complex matrix



FFTC




08/ 14768 N8 37

FFTC

ERPR
MCOPY
cMCPY
ENTRY
RTRAN
FFT
CSTAR
DITTO
DUMY
DUMY|

Rz

-Z

B3

P4

ORG

REF
REF
REF
REF
REF
REF
REF
REF
REF
REF
REF

TRA
TRA
CLA
RPA
SLF
STX

REM
CLA
CLA
SU3
cCLA
sLU
IFINUL ) SKP
SUN

REM
IF{SLF)aeKP
LPR
DR
2AU
BUS
CLA
alJ
IF (NUL )SKP
SLAN
IF(SLN)eKP
TRA
IF (SLF)ske
TRA

REM
REM
CLA
CLA
LRS
IF (NUL)SKP
TRA
IFLODD ) TRA

REM
LUR
ADD
LRS

PAGE

*¥«ERPR
xMCOPY
*"4CPY
x+«ENTRY
®QTRAN
*xopET

%~ 3TAR
ﬁ«o;v*
h*OUMY
**ﬁ;¢¢

xeFTC

a*ENTRY
QWSAVE)UOQ
S

£EX] T+
ary777

az

SLN IF CUTPyT VvECTQOR REAL
Ba=162y=82

VT,UsB3

a332U~32

STyU-R3

BE3+B21R=7

oITTOo

asQ000,CcC+1

sty IF INPUT VECTOR REAL
a4o000
E4s172CC+1
Ba=-20
VT;R*92
a’z2s,u-+32
ST,U¢H3
BE3+B22R-Z
DITTO
a=295000
a2n000
ascPLX
as5000
arRR]

INPUT REAL,OUTPUT COMPLEX

TRA=0DONO IF NoN=SYM OR LENGTH INPUT

bA=s20rU-32
B2y Ra7
a+439:1!sR3
%34 2
anNdDDNOC
aINDNC

CREZATE COMPLEX OUTPUT VECTOR

alsUsBy
a1l ,R+7
a+415

N DNM™RNEHE YN —

NN E

[\* VR Y]
n) — D

no
)

[AVELVIRVE )Y
N AE

W
(®

wwww
F N -

W
mn

FEFFEEFWOW
NAET W —D R

Giul G0l &
£ WV —D N

Ui
n

56
57

61
62
63
64
6%
66
67

71
72
73



08/ 14762 08.37
F

RPT

ODDNO

INACT

ACPLX

By

ORU
SAU
TSR
B2AU
TSR

REM

CLA
CLASDRL
STO,CR,
IF(PN7)TRA
CLA i
FDOV+2
CLASDRL+2
CLA+2
CLA+2

TSR

AB6
CLA,DRL+2
CLA+2
CLA+2

TSR

TRA

CLA

TSR

LRS

CRU

RAU

TSR
CLASDRL+2
CLASDR +2
TSR

sSTX

sB1

TSR

TRA

~EM

IF (NUL )SKP
TRA
IF(SLN)SKF
TRA

CLA

CLA

TSR

8TX
CLAJDBRL+2
CLA+2
CLA+2Z

TSR

CLA

FDV+2
CLALDB+2
CLA+Z
CLA+2

TSR

gTX

REM

0120010200000 e E
Basl72y=-T7 e
a*XCWD, 1sR5 T
Dh~162U~T7 | 5
a*XCWD,UsR] o
100
GDDeEVEN 1ot
@?,u.azk STORE TQO QUTPUT VECTOR
BRP+BS235+X% toa
a%36=17,B4=] 10=
ARPTIB+] 10%
*3p=1 5 195
?9001R6+1 A
B5-20236+1 e
43453236+ i
Bs=20236+] e
axFFTrCC+X e
976 114
§€<17)86+1 e
@4-16166+l e
Bse17236+] EH
a¥RTRANSCC+] 150
a1NACT 121
Ba<172J-B1 \on
a*4CoPY,CCH+ e
s 124
9!20000200000 e
Bh=l16sU-T7 Log
Q*XCWD 127
§4el7186+! 130
ba=17236+1 32
a¥FFTs»CC+1 135
il 133
aiJSTAR,, U~ 132
aﬂsTEX'U B2 138
a=xIT 138
137
INRUT "
x%5=13COMPLEX‘ OUTPUT REAL 141
aNsyYM e
a42000 1as
a=RR?2 s
U'11Y2UsB | "
B4<202J=32 e
::CMCFYACC+1 :;g
DIMYsBa+ | 15]
Easl6236+] 125
CAh=17236+] o4
d*¥YTRANSCC+y 1o
xA4=15 158
a?, 02Pg+| e
QuﬂY;H6+1 157
§36=3'56+1 10
B4=20236+] o]
A*FFT2CC+X o
a”,86~] >
164
165

CREATE REAL QUTPUT VECTOR 166



08/14/68 08,37

I

REPEAT

NSYM

XFFT

INAC

ERR1

ERR?
ERR?
00

EXIT

DITTO
MESS
SAVE
UNSAVE
XCWD
ST

VT
USTAR

CcLA
LDR
LS
sus
LUk
LRS
ORU
SAU
TSR

REM

cLA

CLA
CLALDBL
STO.DRBL
IF(PN7)TRA
CLA

TSGR

TSR

$TX

TRA

REM
[F(SLF)sKe
TRA

CLA

SYD
IF(NUL)TRA
cLA

TSR
CLA2DRL+2
CLA,DRL+2
TSR

5TX

CLA

TSR

TSR

TRA

REM
5TX
TRA
STX
gTX
TRA
NOP
SLF
sk
TRA
TRA

oCT
=CO
EQU
£QU
cQJ
EQU
QU
£QU

PAGE
B4=20sJ+B? 167
BR,UsR2 170
a-d1s 171
atalU-b3 172
ataR=7 1723
ad1s 174
0120000200000 175
Ba=162U>T7 17¢
a%*XCwDs iR 177
200
UNSCRAMBLF oDD-EVEN INTO REAL QUTPUT \
gE4=162y-30 207
BualU-By 203
*N UMY 33<1 204
B4+B2,32+X 205
aRePEAT,B1+] 206
D1IMYaUB | 207
8¥STEX,U-R2 210
A%¥3TEX,B 1+ 211
a7-6 212
dINAC 213
214
INPUT AND OyTPyT COMPLEX 215
849000,R=7 216
arRR3 217
Ba<212y=+87 n20
Bs<17 221
axFFT 222
BA=17sJ-B1 223
a*CMCFY,CC+ P24
Bs~17236+] 225
B4e17+36+1 226
a%FFT2CC+1 P27
a7<7 230
C3TAR2 =31 231
a*3TEX,U=B2 232
A43TEX,R1+] 233
acxIT 234
238
E]R AND EXIT 236
a7-5 237
acc+2 240
a7-7,CC+| P41
az=-6 242
a¥ZRPR 243
MESS 244
ar7777 245
atz) 246
a* JNSAVE P47
aPFIBASX 250
251
757575757000000000 252
INPUT PARAMETERS INCOMPATIBLE/
135 254
137 255
175 ~56
113 257
122 260
17 261



08/14/68 08s 37 PAGE &
STEX EQU 135 P62
END 262



ERPR
MCOPY
CMCPY
ENTRY
RTRAN
FFT
CSTAR

DUMY
DUMY |

RPT

75
54
4o
75
61
45
4?
7=
75
75
45
01
1o
o
01
01
0!
0!
0!
42
01

01
0!
01
01
01
0n
01
01
onr
01
01
01
01
01
01
01
01
01
10
01
43
01
by
01
0r
01
20
07
2n
o1
0!
ol
4y
01
01
01
o
ot
01
o1
01
o)

444 =
425 6%
S4upF
-1
3614
45437
62F34
7577
4324F
75787
45634
nicAn
nirao
21700
21401
42004
43N0r
21700
21700
10197
21700

Y 21LQN

02r40
42000
na2n7n
s50400
50400
20100
14100
21700
2lian
n2nke
4L20AN
02n3N
ol~n0
02170
o} Kalolel
21760
21700
4308
n2r40
gloan
01060
45000
10040
450 | r
59010
20170
40000
20100
[Molaloly
21760
21704
20M0%
05150
21760
10702
2l7re
21707
21707
40rae
Llcpe
2170¢F
21702

76

v d
-

26
ng
=2
06
=7
L7

22
no
n2
no
no
00
no
42
43
82

4

-

10
fo
20
alo)
20
%s)
52
42
43
10
no
no
no
no
no
no
42
10
43
0o
no
no
by
10
"0
no
n7y
45
ny
i
b2
Al
21
%ol
26
~6
26
°g

fo
26
26

1490
c4)0
G490
1420
5490
84930
1430
5450
0420
5490
5490
4491
4400
¢nao
0121
41930
4190
0120
0190
4710
0120
N1 4
0721
4130
4170
0190
¢c1)30
¢no0
4004
gnoo
o4
cnal
4130
4190
4101
4n)0
471
01)0
004
4190
05210
4701
4191
4100
4190
4190
cnnl
¢100
4430
0100
440
N4
UNg4
4500
4191
0=)0
071
0120
4100
0100
4491
4100
0190
0100

00000
aloTolo]o]
70000
20000
20000
00000
00000
no000
0Q09n
00000
00000
77764
00136
77770
0017%
77777
00002
77761
0pl2?
03000
00117
00000
N0170
40000
49000
77760
77757
0p122
00000
00113
00000
n0157
20000
20000
00Q05%
40000
00140
77757
00000
D0C47
77764
00031
00030
n000!
00001
0Q017
00145
77760
00126
77761
Co126
00000
no00n
77760
77774
77762
00134
77757
77774
77757
77707
77774
77760
77761

T 8 TP K AW

ENTRY
SAVE

EXIT o+

vT
ST
DITTO

VT
ST

DITTO

ACPLX

FRR1

ODDNO
ODDNO

<0C00A
XCwD

XCwD

RPT

~00008

FFT

T



CCDONC

INACT

ACPLX

REPEAT

NSYM

XFFT

INAC

m,_-,._....._.._....:
ONI>IOGTFWM

154
155
157
160
16]
162
163
164
165
168
16

Zénon
nlron
217An
40000

L 450 =

tolakNe
20180
400A0
2170~
21704
40000
430Ax
40001
40ﬁ00
niomn
nangn
nlinan
02730
olnpo
21700
21700
40000
43npF
21744
217¢7

21707 ¢

40000
21700
10702
Pl7eé
21742
217e7
40rQ0
43N0
21700

) 50400
Y 45NAP

10100
43020
450
500N
20100
40000
217r0
2170n
21704
cloleiats
05150
21790
40000
LIron
4300
oloro
02070
niren
21760
53720
nlngo
21700
4oece0
21766
21704
40000
431QF
217¢0

20
~0
Iy
0
~0
~o
07
ne
26
G
2C
ale;
Lz

no
0o
no
no
no
by

?0
no
6
26

0
"o

26
P&
P6
20
46
42
Lz
no
43
10
ale]
no

by
Ly
by
£3
22
2]

12
21
no
no
10
no
42
no
no
Iy
20
26
6
20
Ao
L

4491
410!
c100
4491
4110
0nol
0190
4490
0120
G120
4401
4n)0
41930
4430
4N
03520
4101
4n)0
4001
09221
0120
4491
4190
0n91
0120
0120
4u))
0%20
0191
oMt
41730
0110
4491
4100
0100
0N04
4000
41000
4100
400?
01790
0100
4400
0100
0n20
491
e
4091
0121
44950
4490
4190
4101
4100
4101
C100
c100
4701
100
4401
0100
0100
4491
4100
¢no!l

77701
00011
77760
77673
00017
00118
77761
rolze
77760
77760
77670
77771
0Q0o10
nQ135
09073
77764
00044
40000
00067
77667
77757
77652
00007
77656
77761
77760
77647
77767
No0s7
77650
77774
77757
776472
Co00P
77757
co000
00017
00001
00001
00017
00052
77761
cot126
77761
20000
77630
20000
77774
77625
00135
no13s
77771
00013
49000
0020
77756
77760
00002
77760
77604
77760
77760
77604
77770
77603

RTRAN
INACT

MCOpPY
«0Q00A
XCWD

FFT
USTAR
STEX
EXTT
NSYM

ERR?2
DuMy

CMCPY
DUMY

RTRAN
<00008
DUMY

FFT

<0000A
XCwWD

DUMY
REPEAT
DUMY
STEX
STEX
INAC

ERR3

XFFT
CMCPY

FFT

CSTAR



AT W

171
172
ERR] 173
174
ERR2 175
ERR3 176
177
200
EXIT 204
20z
203
204
DITTC 205
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77776
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00320
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77765
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77761
77762
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77752
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o124
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436 00 21400 00 0N0! 0p211 CISF
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ccisse

564
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566
ZERDS
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| ZEROS
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ENTRY

ERPR
cns

SAVE
ERROR
BMI
FACTQ

RD

BMé&
cclss
TWOPI
RAD
TWO47
TEST?2
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OTHER
MORE
MAKETT
FINISH

RST
PULL
FIXED
CISF
STEX
FAIL
ZRM1
AT
ZBM4
FINIS
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aloalsle
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00000
Lor

nonen
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0000n
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noedn
L.oC
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00077
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5542¢
8542
47786
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FROM
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00
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0 77774
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4=
700
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00000
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00000
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00000
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00000
TO BS
00000
TQ B8S
00000
Q000
00000
00000
04250
14063
14046
34041
54545
52525
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S AT LoC

S AT LOC

S AT LOC

S AT LoC

S AT LOC

S AT LoC

20000000000000
30000000000000
4C000000000000
4660000000000000
7360000000000000
4630000000000000
7420000000000000
5130000000000000
5330000000000000
5550000000000000
5750000000000000
74660000000000000
6150000000000000
5020000000000000
5060000000000000
5040000000000000
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£30000000000000
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AGAIN
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RTRAN
cos
SIN
ERPR
ENTRY

ELSE

START

CHECK

~N N

F3

T4

T8

T7
-T4

14 48

gRaG
REF
REF
REF

-

RFF
REF

TRA
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CLA

LDOR
IF(NUL)TRA
s L)TR
-LDU

FMP

yDF

FMP

LUR

TSR

FAD

FMP

XUR~»

EMP

TSGR
3TJ2DRL
CLA
gTOsDRE,
CLA
IF(ZER)SKF
CLA-
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I[F(ODD)TRA
CLA»DB -
CLA-

5TA

5B1

gTO

TRA
CLALDRL
581
gT3,DRL
cLA

LDR

LLs

LUR

AB1
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L T4,STF
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LT3sSTF
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5U3

Cl-A»DR

581 -
FAD+2
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FAD+2
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xSIN
®«ERPR
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*xTNTRY
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-4, Drl'aTy
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*T3284+4]
XKTyrBé+]

PAGE

!



04/24/68 14448

FINIS

ERR
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TJ 386 AT LOC |32

Sio[sh]«
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FTRAN

ERP®
ENTHY
CVS*ACE
SIN
CSTAR

FLOUP

TLOLP

T7
-Z

R2
Py

T7

T4
T4

T7
7

T4
Py

T4
T5

13, 07

ORG

REM
REM

REF
REF
REF
REF
REF
RFF
REF

TRA

STO

TRA

BAU

LDR
IF(NUL)TRA
LLS

LLS

LUR

ABS

CLA
FSB+2n
FDV

FAD
FAD+gnNn
DML
IF(NN7)TRA
-L.OU

FMP

LDR

FsB
IFINE~)TRA
FDV+2
CLA2DRL+2
CLA+?

TSR

LT4

FMP+2
FMP+?

LT7

FMP=

FMP =

LDR

FMP

TSR

LT4

TSR

FAD
IF(PN7)TRA
CLA

FMpP

TSR
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FMP

FMP

FAJRIER TRANSFORM
RESULT IN CSTAR

% «ZRPR
*<ENTRY
*CVSPACE
xSIN
xCSTAR
Heoeee

%= TRAN

A%ENTRY
aR4sBé+)
d*SAVE)UOR
B4-212U+B5S
BssR-R5
aNONE
a+415sU-By4
ad152U=B2
a2 U=B2
a32s1,U=83
*4s] A
*34s10
¥4 1 4,)UT7
dl. 8

EXPO6
atsU=R|
as90F
=334~
TAJ4T72U~T6
#3420, U-TH
*x34=17
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T4,B6+]
CSTAR»Bé+1
aT5286+]
a%*CVSPACE
TWIPI
%34=17,Bg+]
%x34=16sBe+]
dM 5

BS+B4

BS+)
-36=32U~TS
Ba=2sUT7?
a*SINs»B4=1
B5+B4+12R-Tg
atMULT,B4~1
BS+B4+12UT4
aTLOOP
-%36-22
54-21UOT7
a*SIN
ACMULT,R=T6
Ba=3sU+Ty
B4A=3sUleR
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QuT

CMULT

NONE
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MESS
EXP"6
TWO%7
TWO”1I
SAVE
UNSAVE

T4
PR3
R

Pl
17
7
FF

5
T4

T4
75

PF

€3

c0

13.07

STOL2DRL
DR

FAD»
IF(PN7)TRA
LT7

VDF

VDF »

TRA

LT7

AB6&

FMP+2
FMP
FS3+2
FMP+2
FMP
FAD
LT

TRA
TRA

TRA
NOP
TRA

BCD
oCT
ocT
DEC
EQU
EQU

END

a%CSTARsB|=|
-36=]2U=B4
Bs=2

arLL.oor

dq. 5‘ P’é- l
BR+B3,36s1
B3+1,B6={
a*¥UNSAVE
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a77771,U-CC

T7
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T7
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Ba+laUeCC

Q ¥ERPR
anyT

a%zZRPR
MESS
andT
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FOURIER TRANSFORM
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CvapPAC
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10400
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10707
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Yalalola)
10400
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10400
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0z
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00
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O4
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04
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6l
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1400
1400
Q40N
5400
1400
5400
5400
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4400
2100
D040
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4000
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4000
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0500
0500
2500
000!
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4000
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5020
200!
0500
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0000
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4401
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Q500
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0060
D040
1100
Q100
4401
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400!
Q060
4001
1500
o100
4401
400!
Q100
2100
4401
1100
Q100
4001
000!
Q050
Q040
4400
oloe
4000

00000
00000
00000
00000
00000
00000
00000
77770
00000
00136
77756
00000
00070
00017
00017
00003
77776
77761
77762
77763
00073
00067
00001
C0057
77776
00064
77757
77760
00052
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77744
00005
77740
00055
77760
77761
CO054
00000
00001
77774
77775
77730
00001
coo2?
00001
77774
77755
77775
77721
00014
77774
77774
77716
77775
77775
77754
00030
00000
00001
00137
77776
77771

1076760 |32, 0/

«0000A
EXPOA

GOOF

TWO47

GONF
CSTAR

CVSPAC
TWNPI

+«00008B

SIN
CMULT

TLOUP

SIN
CMULT

CSTAR

FLOOP
«00008B

UNSAVE



O !

NONE

GOoF

MESS

EXPO&
TWO47
TWoP!

336 ¥ 0 e K

36
3'7
370
371
372
373
374
325
376
327
330
37]
372
333
3%
333
336
337
340

<0000
<Qcoc

A !
B !
ERPR
ENTRY
CVSPAC
SIN
CSTAR
SAVE
NONE
«0000A
EXP0s
GOOF
TWO47
TWOPI
«00008B
FILOOP
TLOOP
CMULT
ouT
UNSAVE
MFSS

OO00000D00O0OO00O0O0O00O0OD

127
| Né

ARV A S AL

26
66
00
0o

40
o]0}

Y 00

00

' 0C

4y
b

' 0C
el

00
o7

00

' 00

_ ) = e e i e b e s b 1= e () e e = e o

0000
3100
2000
2000
a100
ol00
4401
4001
440
200!
400!
5405
4634
0000
0000
3000
7325

Q000
Q000

\CAVARAVES

00006

77776

00007

00006

00000

00001

77671 ERPR
77763 ouT

77667 ERPR
00001 MESS
77760 ouT

32557

46133

00n00

00000

00000

04204

00000
00000

100000000000000
110000000000000
120000000000000
130000000000000
140000000000000
1340000000000000
1150000000000000
1370000000000000
1270000000000000
1170000000000600
1310000000000000
1330000000000000
1400000000000000
570000000000000
630000000000000
1060000000000000
1030000000000000
1350000000000000
1230000000000000

O00CO0O0D00O0COLDVOCO0DOOCCCO



[TRAN



tgtred 7RG

o n
K5n

o, 4
P

aes?

ITRAN

ERPR
ENTHY
VSPACE
SIN

TLOOP

FLOP

2/13/767 16, 15

T7
-7

PF
P4

T7

T4
T4

77
T7
T7
T7

T4
75
B4

ORG

REM
REM

REF
REF
REF
REF
REF

TRA
STO
TRA
BAU
SAU
.DR
IF(NUL)TRA
LLS
LLS
LUR
AB2
ABS
CLA
FSB8+2~
FDV
FAD
FAD+gn
JML
IF(NN7)TRA
-LDU
FMP
LDR
FSB+2n
IFINE~)TRA
FDV+2
CLA+2
CLA+?
TSR
LT4
FMP+2
FMP+2
LT?7
FMP =
FMP -
FMP-
FMP=
CLA
FMP
TSR
LTS
LT3
TSR
FAD
FAD
IF(PN7)TRA
CLA
FMP

INVERSE TRANSFORM
RESULT IN USTAR,

*x«ERPR
x«ENTRY
»xVSPACE
%SIN

¥ TRAN

A¥ENTRY
a362B6+]
aA%SAVE ,U-R
BA=21sU-BE
Ba=222U~B2
B2,R+B2
ANONE
a415+:U=By4
a4152UPF
a3, U-PF
APF,U=»383
a=F

%34 b
X35m4 y)U-T7
dle 5

EXP0O6
ﬁl‘UOBl
45)0F
~A34~|
TANJ472U=T6
%35=20,U-TS
%x3Qw |7
a53J0F
T5sB6+|
AlSTAR,B6+|
AT5sB6+]
A%VSPACE
TWIP1
*¥35s]7,B6+|
¥34: | 6yBo+|
an, 5

B2 +B4~|

B2

BS+B4~|

BS

BaA=3
B45=2sU«T7
A%5INsIB4 =]
E2+B4rR-Ts
B85+B4
aCMULT, B4~
BP+BL4ay~T4
BS5+B4sy~TS
arF,00P
¥35=22
b4s=2sU»T7

PAGE

!



2/13/67

T4
R3
=
Rl
T7
T7
T7
T7

ouT
PF

CcMULT 79
T4
T4
TS
PF

NONF c3

GOQF (o]0]

MESS

EXPN6

TWQ47

TWOPI

USTAR

SAyk

UNSAVE

16 15

TSR
TSR
FMP
FAD
STO
DR
FAD=
IF(PN7)TRA
LT7
VDF »
VvDF »
VDF -
VDF »
TRA
LT7
AB6

FMP+2
FMP
FS3+2
FMP+2
FMP
FAD
LT4

TRA
TRA

TRA
NOP
TRA

B8CD
ocT
ocT
CEC
£QU
EQU
EQU

END

a«s3IN
ACMULTIR-T6
BA-3

9]
a%JSTAR»BI=]
~34=]2+B4
Bb=2

aTL0oP

dn, 5+Bg~-|
BRr+Bé4~|
B22B6~|
B5+B4~|
65,86~
a*UNSAVE
Bs=12B6~1
a77770,U=CC

T7

T&,Bé+|

Ba=12Bg~1

T7

T4
B&aUT3
Ba+12U-CC

A*ZRPR
andT

a%ERPR
MESS

anuT

ILLEGAL PARAMETER(S)/000000
0% 0000000000000000

06 20000000000000C0

6, 283185307178

10
136
137

PAGE

2



KAM

I TKAN

ERPR- 77773 )

ENTRY 77774
VSPACE 77775
SIN 77776

77777

CUFWNR—CNOU -+ WN —

n —
Cc~N

NOUOF W —

30

Wwww
+£ W n—

£ WWww
G N O

FEEF
W -

TLOQP 45

g & F
—C N

FLCOOP 52

ooy TN OO
—ONOU F W

N NN
F wn

Ny NN
CNO OV F

4NN
VU RC—

L6115
LS.
4PB74
50862
L3614
nltoon
2000!
01000
20100
20100
=0400
~logn
LEAe?
L5067
4®O 10
k1002
L1oox
21700
10820
10700
10400
10460
bhoyn
ngssN
50414
10600

- 80400

10820
o1s|n
1A707
21707
21702
4nnpn
RO440
10607
10407
850470
10601
1060
10601
10601
2{70N
10600
4Q00N
50440
S0450
40000
10400
10400
ng150
21700
10600
[Yelalo]e
40000
10400
1040n
20001
50400
10401
08180
RO470
1670!
16701

1471

1400
| 400
2400
5400
5400
4401
4100
4400
9100
3100
2004
4001
4000
4000
4000
4200
4200
9500
0500
0500
9001
0001
4000
4001
5020
0001
0500
0500
4001
9000
4000
4000
4401
0001
0500
0500
2001
0024
0004
0060
0040
9100
9100
4401
0024
0060
400!
0024
2060
4001
0500
0100
4401
4001
9100
0000
4400
1100
0100
4001
0001
9024
0004

ANLN

00000
00000
00000
00000
00000
77772
00000
00136
77756
77755
00000
00077
00017
00017
000013
00000
00000
77761
77769
77763
0010}
0007s
0000}
0006%
77776
00072
77757
77760
00060
0000¢
00010
0000s
77740
00063
77760
77761
00062
77776
00000
77776
00000
77774
77775
77726
00000
00000
00025
00000
00000
77773
77755
77775
77715
0001s
77774
0000
000l
77776
77775
77754
00037
77776
00000

7?77 A

e/ 13/67 161/

ENTRY
SAVE

NONE

«0000A
EXPQ6

GOOF

TWo47

GOoF
USTAR
VSPACE
TWOP!

+«00008

CMULT
FLOOP

SIN
CMULT

USTAR

TLOGP
«00008



74
ourT 75
76
77
CMULT 100
101
102
103
104
105
106
NONE 107
110
GOoF 111
112
113
MESS 114
119
116
EXPQé& 117
TW047 120
TWoP1 121
e K 5¢ N I N ME
«Q0000A 22
=0000B 123
316 ERPR
317 ENTRY
320 VSPACE
3?1 SIN
322 SAVE
373 NONE
374 «0000A
375 EXPOs
3726 GOOF
3=7 TWO47
330 USTAR
33 TWOPI
32 «0000B
373 TLOOP
3% FLOOP
335 CMULT
376 ouT
337 UNSAVE
3490 MESS

eJeNeNeNoloNoNeloNoRolho foRo e )

01

47
05

ol
04
05
o]
47
03
0}
00
01
ol
50
40
62
06
06
ot

0l
77

ny0on
=0470
‘*IOO»"
10407
10400
10502
10402
10600
10400
S0440
of Talo]o
oloo0n
01000
20000
edoon
53534
AT40%
34220
nonon
2%n0n
nOe2?

0Q 140
26000

6 Q0040 0000

00
66
40
00
26
66
00
00
05
40
00
00
00
00
00

b
00
00
00
07

00
00

—_—) e rn rm e e e () et e o () e e e

4400
0100
4000
7000
0000
9100
0000
0000
2100
0100
4401
4001
4401
0001
400!
6405
4634
0000
0000
0000
7325

Q000
Q000

00137 UNSAVE
77776

77770

00007

0000e

77776

00007

0000e

00000

00001

77663 ERPR
77763 ouT
77661 ERPR
0000} MESS
77760 ouT
32557

46133

00000

00000

00000

04204

00000
00000

100000000000000
110000000000000
120000000000000
130000000000000
1430000000000000
1230000000000000
1460000000000000
1350000000000000
1250000000000000
1370000000000000
1420000000000000
1410000000000000
1470000000000000
610000000000€00
660000000000000
1740000000000000
1710000000000000
1440000000000000
1310000000000000



CMCPY






Q7711768 No. 2% PACGL !

]

CMCPY oRa I
3

<EM ®32 - %P, IF 81 = 09 4

<F A =12 « CSTAR, Iv Bt = Rp, 3

M GHIOUR €2, MCOMNJ ENTERS A

b4 AT DRDEZR Y cEE MCOPY), 7

10

MCQPY ~REF *AZ0FY 11
MREAL KEF xT3TAR 1z
MIMAG <EF Rt e 12
ENTRY KEF = ZNTRY 14
“EF #T4CPY 15

16

TRA GRENTRY 17

5TX ¢l 20

FF WWT e/IT 21

ey JFINZEY)TR? atlitlrJeR 27

cLA MAIZAL L J23 1 23

F2 LBL+? ' a7,86+] 24

IFINZE ) TRA aCCH+] 2%

CLA ‘ FRIAL L Je37 26

TSR &« 1CUP YO+ 27

AR Gl1,82+] 3¢

TOR a4 qLCF Y, CC+y 31

8 | a€dh=1,R5~1 37

582 a*36=1,Ra~| 33

EXIT iR a'l) 34
35

#ND 36

,'w
|



FRJLIxXATT

A W A X

317
329
321
322
323

MCrPY
MIF AL
MIMAC
EANTRY

EXIT
* ¥

LA L

77775
17774
77775:‘,
,7 77!’:33
77777

& T —

[

e iF

e L

Ve ot e e Gomd o

iy

MCOPY
MRE AL
MTHAG
ENTRY
eXIT

Bu 427 77
42 Az2eF0n Ny
7= 73737 w7
7T 448 e 24
47 Sabkpr 77
01 o1rdn rQ
C1 437°0F nQ
47 2ledl Y
41 Nlrbh ~2
Cr 21700 &)
42 2ON0A 26
01 o780 ~0
G1 21700 4
SRR S Lol talCEe
o 4l~t1 722
Ov 49ren 70
01 40001 A6
01 400Q2 46
Q! 21200 N0
0 77773

¢ 7777a

¢ 7777F

¢ 77776

0 16

r— e {3) e

~2000
n2090
A [ebols
00N
n000n
77774
2gcot
n)0L»
NHe!
/7744
20000
nHo0!
77752
77761
f300!)
77757
77776
77774
00C00

VAL B Uy 03T

ENTRY
EXIT

MRF AL,
MREAL
MCOPY

MCPPY

220100000000000
230n0000NCNOCO0
2401000000200CH0
250000000000020
4401000000000C20

GCOOoC U



CMADD



Q2712765 NFey? PAGE |

1
CMADD URG »
=
REM ADDITLIN OF CU%PLEX MATRICES
REM %3] + xB2+ £STaR =
~EM g1t OR 32 SET T2 CSTAR [F 7 é
~EM TAIRD ENTRY POINT pRUM CH4SUR
s
MADD REF SREVD) {,
MsUB REF » 13U 1P
CSTAR ~EF a7 3TAR | =
DITTO REF B T lq
ENTRY REF AeINTHY 15
REF » " AAUD L€
17
TRA KTTRY 20
F3 SB3 L2 CC+1 31
R3 =B3 | 20
KWT oV 33 272
FF <WT EYIT 24
Pe IF(NZT)TRS Sal'S PRTI 25
4 BAU C3TARsU=R 26
El [FINZE)TR Cl+1sReB2 27
7 BAU COTARs J=3| 30
UBL+2 L1 36+ 3
TSR ®1ADD+33,CC+ ] 3
CLA USTAR 3=
IF(NUL)TRA ERTY 34
CLA CSTAR» U3 3=
Z TSR *3TEXs J+32 36
E x ¢ %% PRESFRVE TAG ON CODEWORD ¥ w
z LPR+ USTAR? R+37 40
RE™ #ARKNEIIESERYE TAG ON COCEWORD ¥ #x ¥
F FST - 47
Fl RWT & 42
581 #35°203 ]+ 44
sB2 A34=1232+1 4=
TSR * 1ADD+33, CC+ | 46
CLA UITAR 47
IFINUL ) TRA 12Ty 50
CLA CITTUs Y31 51
7 TSR x3ITEX2J+3? 52
KEM kA AX%PRESERYE TAG ON CONEWQRD ¥ %% % »
7 LDR~» URTARIR+37 Sh
REM %k ¥APRESEFRVE TAG ON COPEWORD ¥ ## mx
= FST bl 56
Pl KWT m2,86~] 37

HYF 1 ArDRy oW B P~ O | on



AT

MAND
M3U3
CSTAF
DITTC
ENTRY

BYE
SvR3
EXIT
EMPTY

L AL 2L 3 3

Litai gt}

7777¢
77775
77774
77775
7777¢
77777

N O G W RS e

£l D

1

~Nime O

20

m

o0
o3
¢
o1

el
1%

3
cn
on
o)
41
01
o
o}
i
01
01
Gn
an
OO
i
C1
Gl
o3
o3
on
ol
o1

hgbgb
LRFALL
AZFEL

737R7

Lgmms
L EAVE
nlnee
4)ro=
4Jre=
2144
2144
nl"8n
23120
niréEo
Ao
POCCA
4anmn
217¢r
oR Rat 30
2170
4aren
=JEL
20r&]
21441
40701
0 Talie-)
Loroe
217¢0
olnko
21700
4000
RQ&”I
2074
Plek
21708
40007
njoee
217¢0
4orre
4Jree
alren

Y - )
~iOh ™

26

~0
20
no
~Q
~0
no
rz
LS}
ul
26
20
~O
"o
L
Lz
=
aly]
nG
21
22
0
~C
~0
by
b7
~nG
£E
4

£5
&
ba
>
“6

Sa30
420
1420
£450
i 420
3490
4491
47320
4700
Unal
b
7)1
bl
4701
Ul
00
4411
by
4191
¢l
44950
270
vID?2
VOB
4390
4=30
G411
nNI0
4931
Nl
4430
VRIS
vae
Vbl
10
41130
4100
No1
4490
4470
701

~90an
72000
2ACIAD
ANIehIs
eLehly
~0Ca0
77774
~2000
NACO1
70031
foC3!
~QCo1
77754
20001
77747
1elsls!
77754
aoele
nacen
7775%
0)1 385
NI N
0aCcon
nQCan
7777%
/17774
77744
nocyn
S0
77744
00135
£oCy0
fICan
olelele
77775
2000
09000
77732
CQ13%
ny 138
77770

Al osbe UTe 87

ENTRY

SV23
EXIT

CSTAR
CSTAR

MATD
USTAR
EMPTY
CSTAR
STEX
USTAR

MADD
USTAR
EMPTY
PITTN
STEX
USTAR

CSTAR
STEX

STF X
RYF



CMSUB



3/708/67 1045
cMsuV3
CMAND
ENTRY
PROGRAM CMSUB
CMADD 77775
ENTRY 77776
77777
l
el
3
AEWE NE € NG NE N M ¢
316 CMADD
317 ENTRY

Ry Qb
44556
R&E26
01000
43005
01000

42
75
42
01
0l
0l

0 77778
0 77776

PAGE !
!
2

2
SUBTRACTION OF COMPLEX MATRICES
x3] =~ B2 = CSTAR

b1 OR B2SET TO CSTAR IF Z

xCMADD
KtENTRY
%xCASUB

FMN— DO~ ™

xENTRY

o

XCMADD, CC+X

N MO IS — o= —
N — D™

3/08/67 11.29

3400
1 400
1400
4401
4000
4401

00000
00000
00000
77774
00002
77771

ENTRY
CMADD

160000000000000 0
170000000000000 0



CMMPY



Q4/15/68 14,23 PAGE ]

STOCK FORM NO N-61311

!
CMMPY ORG »
2
REM MILTIPLICATION OF COMPLEX MATRICES
REM (%31)(%R2) o CSTAR NOR CMPLX =
REM £1 OR 37 SETO 10 CSTAR IF Z ¢
-
MMPY <EF xvAPY 10
MADD REF xMADD 11
MSUR REF x+3UR 17
CSTAR KEF x"3TAR 13
QITTO KFF Arevres 4
CMPL X REF CMPLX | &
[MAG REF -rave 14
ENTRY REF xeNTRY 17
REF KCAMPY 20
21
TRA xT{TRY -
A TRA *»2AVES R 23
CLA C3TAR» J=B3F 24
Pl IFINZE)TRA Co+laUsR 28
PS5 sB1 BT U-R 26
Rz [FINZF)TRA Co+! 27
5R2 ' £ 30
7 LTS 1, UE3 31
Té AND STRBIT,Re+| 37
IF(NZF)TRA START286+ 32
cLA B2 34
AND STRBIT 35
IF(NZF)TRA START 36
8835 l 37
START P2 CBL+2 L3 36+ 40
TSR ®xMAPY» CC+ | 41
PS5 IFINZE ) TRA s 42
CLA USTAR2 J=R 43
[F(NUL )TRA CLZAR 44
KEM % x*KFPIFESERYE TAG ON CODEWORD *#x % x
7 FST LATARI 37 4é
F sTO Ba=32T+8) 47
| RWT 2, CC+| 50
81 T7 NOP L2 J=TE 51
sB1 *¥4=1231+1 3?7
gBa *36=22 32+ 52
TSR *MMPY 2 CC+ S4
RS IFINZE)TRA 52 55
CLA USTAR 56
[FINUL)TRA CLEAR 37
7 8Bl 5 4s3s UeB2 40
TSR xM3UB» CC+1 61
7 TSR *3ITEX» J=B? 67
REM AU ¥AFRESERVE TAG ON CODEWORD weww xx
7 (DR~ USTARsR»B? 64
F sTO Ea=3s TR 6%
P RWT s CCH | 66
s2 5 FAD T7,U-T5 67
MORER SR 1 x5 70
sR2 *34/=22 37+ 71
TSR x14PYsCC+| 77
PS IF(NZE ) TRA 32 73



04/15/68 1423 PAGE 2

REM Rew¥xPIESERVE TAG ON CODEWORD ¥ x
7 LDR~» LURTARIR=37P 7=
F gT0 E4=4s]+B] 76
Bi RWT - E2,CC+| 77
S3 T7 NOP LaJ=TH 100
gR1 *34s 1931+ 101
gR2 LTy . 107
TSR *MAPY»CC+ 1 102
RS IF(NZF ) TRA S4 104
7 SR1 Bai=t,UsR2 105
TSR *MADD»CC+ | 106
CcLA CSTAR» J=B1 107
7 TSR x3ITEX» U382 1ic
7R *ITEX23]+1 1

REM *UKKKEIESEFRVE TAG ON CODEWORD M x

7 DR~ L3TAR2R+82 113 ,

REM x % AXXPRESFRYE TAG QN CODEWORD % x %
F FST E1 118
Pl RWT £2,B1~] 116
7 LDRw CA=32F4E2 117

REM xu k%P SERYE TAG QN CODEWORD % % x
R FST E! 121
Fl RWT 2 122
SR Eo=bt 122
7 TSR xSTEX2 J=B2 124
TRA EXIT 12%
CLEAR GgR1 Ee~3 126
7 TSR *3TEX,» U-B? 127
TSR *STEXs3 =t 130
TRA = 131
S4 T7 FSad Ta,UeR 132
5 STQJ,0RL * T APLY 132
BYE CLA CSTAR»U=31 134
Z TSR *¥ITEX2 =82 135
TSR *3TEX231+) 136
EXIT AB6 77773 137
TRA »)SAVE 140
CLAJDBL »CYPLY 141
TRA FE 142
142
STRRIT 7 Z *7 |44
USTAR £EQU 1N 145
STEX £QU 123 144
SAVE EQU 125 147
UNSAVE £QU 137 150
END 151
152
152
154
15%

156



FORM NOC N6l T

MMPY
MADD
MSUB
CSTAR
DITTO
CMPL X
IMAG
INTRY

START

S2

MORE?

77767
77770
77774
77772
77773
77774
77775
77776

~N
~
~i
~

~

CUFWN—ONG U F W —

e 1 i 1o e e e

o1

cn

v

o

co

54577
LQLTL
ey
624% 4
75787
S4EyE

. 75787
4 4=E e

B4EaE

01000 ¢

ninfn
217Cn

01080 n
3 4000

010%0
4J002
SQufn
50214

nleee
21700 ¢

024
nloEN
LOO0RE
2200¢
40000
¥ Ralde
21700
olNen
PO0HK
20001
Pledy
clolalale
40001
LINQ"
4000n

nLe®o o

21770
oicke

Y 4Q00

50000

0 40700
y 50401

20001
21eb
10480
TRoalel
e lelar

Lo0en
» 01080
Y 5040

2000
a4k

200" N

4000
49002
4onne

N0k e
Y 400"

a00m0
21700
40000
IMelalnlel
=90y
2004y

&400
54170
2490
1400
5400
7700
5700
1400
C490
441
4470
(elaleR!
4701
4740
4191
4140
¢no2
¢nol
4901
Y04
¢nal
7)1
42900
€100
4491
4901
G200
4101
¢noo
4190
Cno4
¢n)0
4300
4320
4401
4191
0n00
47971
4190
4471
44090
cn20
4100
CNo4
0n)0
4390
4300
4u)!
“ﬂf)l
G100
41730
e L)
0700
43730
4300
4401
4191
4190
4421
U701
4400
44)0
G110
$N)2

0Qc0on
fo00n
nocon
foeon
Q000
00000
noeon
coeon
03000
77774
00135
7776¢
00001
00000
00001
focon
6o000
00107
70004
"o00n
00077
70001
"Q00!
00000
77744
cocos
noctn
0QCs2
eoe10
77774
noCon
shlelels
7777¢
7777
77734
00010
Q010
00C41
77774
77731
ro13F
nooln
77774
0Qcon
00007
7777%
7777%
77717
00002
cooyn
777732
co000
jaelefela)
77776
7777%
77707
00027
7777
7770%
77704
0Q13%
no13s
0QC1Nn
nJ00n

ENTRY
SAVE
C8TAR

STRBIT
START

STRBTT
START

MMPY
S|
USTAR
CLEAR
USTAR

MMPY
sz
USTAR
CLEAR

MSUB
STEX
USTAR

MMPY

S3
USTAR

MMPY

MADD
CSTAR
STEX
STEX
JSTAR



CLEAFR

BYE

EXIT

STRB!

3 6 e A6 3K A K

316
317
320
321
322
373
374
375
3756
377
330
33)
332
333
374
335
336
337
349
341
342
343

T

MMPY
MAUD
MIUR
CsTAR
OITTO
CMPL X
IMAG
ceNTRYy
SAVE
STRBIT
START
St
uceTAR
CLeAR
s?
STEX
MORE2
Sle]

Su
EXIT
BYL
UNSAVE

0n
(0}~
41
ot
oe
C1
c1
on
01
o}

o7
0s
o1
o0
o}
0!
01
(o !
(o}
cn

ODODODOO0OQODDO0O0DDO DO OOCOCO

50401
olal'R

Pleady
49001
IMelalale
niecon
40001
LO00n
Ielalele
n1o00e
Eskalele
cholglel
2170n
Molalsle
Mslalals
I NaleY3
nlogn
21704
niorn
nonen

277F7
7777¢C
77771
7777F
7777%R
77774
7777
7777+

114
17
?7
10
77
L
| 2K
3
Fg
1A%
RN

10%
137

=2
~0
~0
no
2
no
~0
b2

ne
~e
no
L
b2
21
~O
00

no
ro

D) e e e a () D) e D) e o e ) e () = () = = e

¢100
Un02
oL
4100
4470
4191
4100
4400
4470
4901
cn)o
4401
cnol
4400
4430
41930
4490
(O o}
4230
%90

77774
2000n
nocon
77773
CQI3=
0001
77774
00138
20135
2QC0?
nQCo4
77667
77664
2013%
ny13
77777
n"O137
77661
00000
nQCa0

STE X
EXIT

STEX
STEX
ByF

CMPLX
CSTAR
STFEX
STFEX

UNSAVE
CMPLX

]70900000000000
200920000000000
210n00000000C00
220000000000000
230000000000000
240700000000000
250700000000000
260000000000000
2040n00000000000
2n10n00000000C00
460000000000000
£30070000000000
2020200000000000
1640000000000000
1n50000000000000
20300000000N70000
10601200000000000
1220000000000000
1700000000000000
1750a70000000000
1720000C00000C00
2050000000000000

COO0OO0CO0OO0OOOUCOOOOUCOOCOODOLOOCOOCOC



CINV



02/728/68 N9 |3

|
CINnV 1iR3 o
REM CTVI*36=2).CSTAR 2
~FE A CTiV ASSUMES MATRICES ARE RFCTANGULAR
REA CNET ENTZRS AT THIRD INST,CSOLN AT SECOND
£
ERPR KEF A= IRPV 7
CETAR ~FF AT3TAR 1c
CETAR] (KEF Kewsse 1
CMCPY REF *~4CPY 12
MCD REF =130 12
REAL REF CMRLx 14
IMARG KEF copee | =
cerv WEF x7O1V V)
CMPY REF %Py 17
CADD REF #CADD 20
ENTRY REF ko INTRY 21
KEF =T INY 27
22
<F 1 BA=VECTOR CPWD,RE+|=AX PVT»BA+2=MIN PVT
RE BA+3(+412)=8AVE)BE+13(+14)=PRIM COWD
KE™ EA+IE-ERROR LIMIT,Be+16=NC OF COLEIBE*|7=P)
FA B56+180+13)=pVT(NEG)»06+20(+2])=(FIRSTIELEME
wF ™ c%+2E‘+23)—%6+30/FVT;86+24(+2F)-ELEMENT T
E 4 ch+261+27 Ve LEM IN PVT ROWsTHIS CrLsBo*+Tg(A
37
TRA xTTRY 32
7 DL Ly ZC+ 34
CLA CHZaR=Z 3=
3T32DRL T 3¢
ST 17DET 37
CLA+Z 373777777777777777s86+] 41
-7 TRA % 3AVE 2 =R 47
CLASDeL Es=d|BsU=R2 43
F LT3 ey U3 4o
<E L7730 TJ Ryb1sVECTOR CODFACRDIMINP,MAXPITETH
75 SE)| La JoBF 4é
TS LUR GA32UT4 47
Fé sUR+2 T32Be+| 30
CLA+Z B3 ReH2 51
~L2U -Ty 37
M2 TAI47236+1 5z
YDF+2 EPSLNs 36+ 34
T4 DR BE3+1211eR3 5%
7 LL3 c132U*TE 3¢
KE ™ MATRIX CAN HAVE MCRF COLS THAN ROwS BUT
= NIT MORE ROwS THAN CGLS 60
[F(POS)eKF T4,B3-] 61
Fe TRA LINGER, U=Pg 67
REM LI2Y INTO CeTAR 62
TSR *"ACPY,CC+1 6U
REM TAKE SPACF FOR VECTOK AF
TS LDR+?2 C120074C0N000NN00C,RE+] 6¢
F3 L3 d33283+] 67
AU ars=cl 75 U~T7 70
TSR ®YCWDPPRF+ 71
STORE T8 =T ®A5=cil 7 77

NXTCOL Fé LTS L =t 72



02/28/68 094 13 PAGE 2

F3 sR2 By U=t 74
F A STARCH UP (LAST=,J)Tr COL FOR LARFEST ELEME
3CAN CLASDRL+2 d%CSTAR, A+ 74
TGR 43D, CC+ 77
IF{NER)exXP T528B1-1 100
7 LTH a |+ e J-TR 101
Fi JFIPN7 )TRA STAN, Fe7 107
TS IF(7ER)TRA STNGLF,ReR5 102
TS [F{Poe)aKP Ea=dityR5+] 104
TS 5T B4-d]® 10%
5 [FINEG)SKP BA=-d!&,B4+] 104
TH 5T Ea=dlé 197
T6 LDR+2 Da=-dlfy,U-R] 1o
F FOV La~d| 5,6+ 111
IF(NER)SKP £4=3 117
TRA STNGLF,BE~] 112 ,
REA CHANGE SIAN OF PIVOT AND STORE AT Bé+dlE
CLASDRL+2 -*CSTAR, 34+ 1=
ST IR ®T3TAR 11¢
7 [FINZF)exs IFOET 117
(af) TRA LDIPsUaTh 120
<EM CTT EQUALS THE PROD OF ALL PIVOTS
Fa 3R 1 LETru=32 127
F& TRA 2Py Yo TA 123
CLARLRL -%Eul 124
T I 08 LET 125
wE LIJP DOWN THE ROWS DIVIDING ELEMENTS OF FI)V
RE CAL 8Y PIVCT (208, RESULTS) AND ALTER ALL (
BEM ELEMENTS OF THz ROws RS=CURRENT ROW OF ALTE
L o0gP “Ry xYgfel 131
7 LFINZZ)eKP I7)ET 137
TRA NATDE T, 24+ 133
E5 IFINZF18KP a3 32184 134
By TRA FRALP2, UsRE 138
NOTDET F3 571 bRy U=B2 13¢&
i FTIST ELEMENT nF PIVOT COLUMN
CLALDRL+2 -#4CSTARs 34+ 140
T6 582 CA=dslieof ] 14
7 TRA 27O IveyepF 142
3 SRl ERaU=RzZ 1472
CLA;DRL+2 BTAL»BE+1 144
KEH REZPRLACE ELEMENT WITH QUOTIENT
ST DRL KOSTAR ) Baye| 14¢
Fo LFINZFyaxke Che/ 147
10 CURRENT ROW IS PIVOT RQW 150
TRA L2END 151
HE A ALTER OTHER ELEMENTS OF THIS ROW,START wITH
E E4zCURRENT rQL FOR ALTERING 152
ALTER B4 [FINZF)exre 33 154
LoF SRR 155
Fé [F(ZER)TRA LAEND 282 154
=EA NOT END QOF ROWLELFMENT T3 ALTER
CLASDRL+2 ®C3TAR,Ba+| 160
6 221 ¥13=5 TR 161
R FTvyOT RCAW:THIS COL 162
CLALDRL+2 =%CSTAR»BA+ 163
TS gR2 Ba=6;11a3] 164
F6 TRA KTAPY s TS 1565
cLALDRL+2 *ATAL s 36+ 166



02/22/6% N9, 13

LPEND
LPEND?

PROWLP
PRWLP3
PRWLP?

NXTEND

REQRD!

REQRO?Z

TS

T8

F5

Té

T8

E4

T7

T
Ui— T

T4
S

SR
TRA

5R2
CLALDRL
aT0.0RL
TRA

w24
IF{ZERP)SKF
TRA

<EA

385

LTS
LLARDRL+2
>832

TRA

w32
CLALDRL
STQ)DRL
JFINZF)TRA
JFINZF ) ekF
TRA

wF A

CLA
CLANDRL
wE

REA

aD)

<E 1

CLA

=E M

wE

LT7*

wE

<E

EST

~EM

<F 1

SWT

RWT

ADD

CLA

iF

[ T7-

o

FST

RWT

WWT
(FINZE)TRA
ARG
IF{ZER)SKP
TRA

EM

135 M

LTh
IF(Pae)eKF
TRA

7 0P

REM
CLAIDRL+2

B%-é;”.ag 167
®TADD» JoTS 170
BéyUst] 171
XRZAL 172
XC3TAR, B4-] 173
ET*ALTEQJU*Ré 17
L~b 1 7%
T 176
LqJP;H5+l 177
DIVIDE PIVQT RoW PY WEG PIVOT

Klgwyr 432 201
é¥36—Q,I,Dl 202
XT3TAR,,Ps+ | 23>
A=l el 204
XCHIvi3Em] PO%
5%*1!”95‘ 20¢
ﬁQEALlaénl 207
AT3TARP, B2~ 210
P?NLP?,Eéw] 91]
34—301066 I
NXTEND)B3=| 212
IﬂTERCHANGE R”MS EIQ
CITAR: J+34 21=
Ea,U-"y4 516

£2zRe L SFCANDARY CODEWCRD ADDR, PS=IMAG St
STIRE W0W NUMRER IN VECTORsB6 1€ =0W OF pIV

B1=Stl COWD APOR OF PIVOT ROWs323ADDR PART
B!lU»Ea 223

STIRE AIVOT RUy SFC CDWD AT CURRENT ROW CDV
® 4 e¥RPIESFRYE TAG ON CONZWORD*#x xx

pe+B3r ] -pPC 226

STIRE CURRENT ROW SEC ChwD AT PIVOT ROW SFC
®ALKXCIESERVE TAG ON CODEWORDwa»%x

B1yUsRy 231

AN JUST BACK RESERFNCLS,R4zADDR PARPT QF CURF
FTzCURRIENT ROW SEC CUWD ADDR

Ej)QQHB 234
B4 235
E%)Uv%l ?36
g1aU=R2 237
x* A ¥KPRIESFRVE TAG ON CODEWORD» %%
ER+BR2 ] epPF P4
»4KKREIESTRYE TAG UN CODEWORD ¥ x% xx
5‘)U¢g4 ?4?
62 24l
B4sB3~ D45
STIRE» J-3F 244
L=4ali=35 247
CLADET 531

REIRDER COLS (35zROW COUNTERs=|)
T5=NO OF COL To SWITCH,FROM VECTOR( INDEXED

®3q=d1 3, U5 o254
TasB5+] 238
£ 254
Z'J‘ag 257
LAST FLEMFENT OF COL TO RE SWITCHER
®C3TAR,Pa=-| 2g1



12/23/6% N5, |2

™
Gl -

ENDI

adTr

~g -

QUTA
PF

CLADET
STOPET

SINGLR

NN

LONGEFR e

r—

OFET
DETI
IFDET
EFPSLN
TWO47
ONE
XCWD
STEX
SAVE
JNSAVE

LI A M

| R

582
aE A
CLASDRL
582
STILDRL
CLAL DR
©82

IFINZE ) TRA
IF(ZER)SKP
TRA

LT7
IFLZER)TRA
LR

TSR

TSGR

TRA

AR A

<
LLALDBRL
sTI0R
TRA

LF{2ER)a<P
STOLD

PAGE

4
o3 267
LAST FLEM O (FIRST +.J)TH COL
XT3TAR 264
®T4 265
®C3TAR 266
B4 267
63 270
xT3TAR,P -1 271
REIRD? 272
T4 273
REIRD! 274
ITOET 27
UITA 276
CSTAR 2 J=37 277
XITEX2R+3 300
®ITEX» 3]+ 201
g% JNSAYE )7
2-3sU=CC 292
CNIT=~ALWAYe FREE CQTAR 304
L=r 2P
20 AL 204
cur 207
20
ITIETR7Z 21
=2TAL» CC+1 2P
»TIPR 212
L=42CC+ ) 3L
=T RPR 3=
IFOET 3¢
CiITA 217
320
le 221
L 27
L 222
1790070020000 e
Ga20070C000n00NHN0OC 2%
1 22¢,
175 27
135 230
173 23]
1237 337
37

Mo B 4 - -



ERPR |

CSTAF
CSTAR]
CHACPY
MQOD
REAL
IMAG
COTv
CMpey
CADD
ENTRY

STNRF
NXTCCL

SCAN

Laoe

QU

N

[0 IS JRES BRSS IEKS B

o O L o= D N U0 B e T

FEESF W
T T A LD e

>
{r

by

7=
42

B ¥

4o
7=

4o

Lo [

un
75
42
0!
ole
1
ok
G

on 2

C!
10
O
02
05

ohe

4e =

0!
o)
01
ot

G4 K¢

oo
Ot

42 0

3]
ol
42
0!
o
0%
Le
42
01
o!
o}
07
41
0s
cE
0=
Ot:
0F
Ce
oz
01
o1
O
0!
on
4 ¢
b
4 e
01
01
Q!

-

Be g

= 7

6
=7
77
g
=7

ne
2

3

" -~
Fe B2

e e U

Sellslel
43ne2
180
o latelol
PRM
SQ4BN
4onee
217h¢
4onlin
n2Fle
QL&
n1eEn

nictie

Nzt
200
n2=1n
IO Ialan|
\f:::\)l.u.f"p
1277°n
n2=1n
nlnre
e Red a¥-
200
n2rEn
ST Eals
4ne
olrfe
2170y
20nCe
LOrfy

-~ N -

g

=Yt

w

0

o

~no

Sl o)

26
ne
hp
!;3
l15

A

T

,L"-TE

ale;

“6

\ 113

r5

43
be

24
n7
27
no
il
I,Ll
el
20

~5
10

g
no
24
ne
i
6
nOo
A4
6
~0
~C
6
Lp
ne
no
ro
nQ

R

nQCc0o0
n000N
20C00
o000
20000
09000
0Qoon
20000
nrocon
~oeon
~oeon
77774
00000
npe27
00214
oz s
~oCon
noeL7
"013¢-
77760
~JCon
Coeoe
20047
0O00R
alsTelols
7OC0o4
fH2os
~Q2or
nOCo!
coct17?
Co004
20170
77740
£o200
0047
77754
fo12¢
77754
CoCo0
CoCe00n
77724
77730
afelelela
25001
77772
G144
77760
77760
77757
77757
77757
77760
77774
00134
77710
77707
CO144
0OCo4
20140
7771?
7770~
0013%
77773

Lol R

ENTRY

ONF
PET

IFPET

«000NA
SAVE

TWOG7
EPSLM

LONGFER
CMCFRY
«000NB

XCWD

CSTAR
MOon

SCAN
SINGLR

SINGLR
CSTAR
CSTAR
IFCET
LooP
DET
CMPY
REAL
DET

.



EE = =50
&7 45 020B0 T4 4110 000 e
7 45 nlnne rz 4031 0jC34 PRWLP3
NOTDFT 7 472 407CtT 22 4740 00000
7e 01 21704 26 8031 77677 CSTAR
73 06 400f2 L) 41230 777772
74 on olrme &7 44l 77674 CD1v
T 42 40001 w2 4740 00000
7k 1 217" 2g 04D 77677 REAL
77 O 20°0F a4 44)l 77665 CSTAR
[CL 4% N20%n N0 (120 77770
104 Gt nlofec ~0 4721 0QC17 LPEND
ALTEF 10z 4u Q2rEn no 4710 20000
1N 01 40007 A4 4220 NQ007
104 4u olrle a2 4701 7oCt4 LPFND
105 Q) 21704 24 04Dl 77657 CSTAR
10k 4e 4Q0C1 N5 4330 7776F
107 01 2179« 26 401 77655 CSTAR
115 0% 40002 ny 4100 77771
111 46 01000 PE 4401 77667 CMPY
112 01 21776 26 Cu)l 77656 REAL
[ OF 401 42 4130 77771
114 41 nlenn rs 4401 77660 CANp
1 1s 45 40nC2 w4720 CQCON
[1e  O! 2170 00 G4dl 77652 REAL
117 Ot 2000F A4 4401 77645 CSTAR
12¢ O nIrfin Lg 4231 77760 ALTER
LPEND 17 Q1 ulrle ro 4730 7777
LPENP ¢ 124 4= n2rir oo CH00 0PCOA
122 0! ol 25 400l 77737 Loer
PROW F oA 01 4000 72 4530 77772
FRULF3 125 Qv 5040 71 43030 77774
PRWLFE 126 0r 217F& 26 U4)1 77636 CSTAR
127 0F 40002 41 4130 7777R
12 0! oletr &5 4a)l 77647 CDTv
13 0% 40nf2 ] 4740 CQCO!
122 0V 2170k 26 G4dl 77636 REAL
133 01 20005 A2 4401 77631 CSTAR
134 4r OR8N 2g 4701 77770 PRYWLPZ
]2 47 02080 74 G120 77774
| R QY olrde £3 4701 TQOC1A NXTEND
137 0! 2170r ay GN)) 776285 CSTAR
teg 01 21770 a4 0120 09000
L&y 4u 1000 sy C1Q0 0QCO0
[4z Qv 21700 12 07)2 0QCON
142 01 =047y 77 $130 0)C0N
{4y 07 20041 4 (D02 0QCO0
14 47 21441 55 (704 000N
the 41 216%1 N0 (0N20 0QCO0
147 4= 10700 41 0100 00000
180 01 2170~ 42 (122 0QCON
15 01 =RQ47y 77 (N30 0peoe
| 55 07 POC4y g N2 NpCon
153 47 pled A0 N4 POCO0
154 41 2le41 43 G220 20000
NXTEND 18 42 01e%n 185 4001 77654 STCRE
154 2n ulrCe g 4930 77773
157 00 NE0I0 A0 N1 03042 IFRET
|40 Cy NINle a0 40)1 0RCoRA CLADET
REORD ] 1€} D4 ®mQ4B0 4y SN0 77767
162 45 n211te 25 (1000 0004
163 01 nlcln ro 4091 0Q01P END 1
REARMZ 1A% e 2DN°™~ ap 070 0pTON
165 Q1 2170 24 UH)1 77377 CSTAR
1€ ¢1 4Q707 n0 4740 £QGON



~F

a2 Ty e 100

&

1

LONGEF R

S RV VIV REVIRI VLV LV IR VIR LVREF RN VIRV B Y]

) S TR (Y] e e rm e e em e e ()

7
DET 1
DET] 2
IFDET 27
FiapM ==
TWan47 22
ONE 224
A NI W= g
+QNQCA B2y
«JnQro 23
315 e RPR
317 CaTAR
3°C CSTA%
321 CMCPY
372 MND
322 RFEAL
3?4 IMAG
3725 cnilv
3R6 CMPY
3”7 CApD
320 ENTRY
331 ONk
332 UrET
323 IFOFT
324 «NJ0NA
335 SAVE
335 TWwo47
327 EDSL A
340 LONGER
341 «00D0NHAR
342 XTWD
343 STIRF

DO OOODOTCO0O0O000ODDOOODODD

pornE
01oER

= A7

Slatels
50u7n

nlntn
n RJLEE

OIS
W latile

n1No~

y1nGe
2 1 700
200GF
o) Rsiela
2010

Yy 20n0E

ninan
alnfe
neoe
2000

012Ce
na1ge -

abIehle

)N

23rET

. RI0R
oIo R RVIRNE

7777

204

7776k
7774%
77748
77747
7777¢
7777}
7777F
7777%
777 7H
7777%
77776

1
n

N
v -

)
L SONT A

o) )

) - y)

— NN W— Uiy i

1)
A O N U

)

o0

Jre D) rm e m re (D) rs i v b i be = e (3] e b = (1) - e

CSTAR
RECRDZ

RECRD |
TFPET
QUTA
CSTAR
STEX
STEX
UNEAVE

PET
REAL
oyt
IFDET
REAL
ERPR

ERPR
IFPET
OUTA

210000C0N000000
P20100000000000
2301700000000COHN
2401000000000
250000000000000
260100000000000
270000000000000
200100000000000
21070000007 0000
22090000000 0000
33010000000N00N0
6500700000000000
6360000000000000
642070000N0000000
6=6010000NCN0NI0
6R3010000N0NONND
660000000000000
6440700000000000
6220200000000000
6=7023000000700N0D
6=1020000N0U000CON
1470900000 000000

-~ -



HoNo¥oRotoNoRoteRoRoRoRoRotoRoRoXeXoRo Ko

9CV0uCU0U0UL O
0C0000G0000pUoHe?
UCO0u00N000Cohu9
Q0000000V000p2s9
900000U0U00k eI
[ervlolsTelv o N oo IEIS 0 R K°)
9Cu0uUoU0V0LLLEYS
0G0000U0I00CH909
V0V0LO00V0QUYLES
QCJ000U0U0ULpELY
uCu0G000LoULyLES
SCU0LOU0UCUL YOV
JCU0UNU0V0ULYILE
GCO0UN00VOLLLYE
0U0000U000QCyLEE
oCo000U0U00Lp99¢
CCU0U0U0U0ULULLE
U0u0uNU0VOoULLGLZ
00000000000C 0042

~ 00000000000€09<9

RN
Jie
Lo
wc |
“Je

wd

gol

OOCCCQCUOOCUOCLOOoOCOC

m@r4ﬁ.~_‘”.~(nny~.~-.ﬂu~_.~.~c}o(nn)

1dac
13gods
AAYEND
X348
g1h0
110
clelad
a3

[ GanaM
L3GVYTID
UM LAN
Zeimivead
aimpad
¢CNFan
4171V
ON2aT
baTiMEd
13GLON

1LE
0LE
L9E
SSE
CyE
L2
EYE
29€
19€
OvE
LSFE
95E
Co
#SE
E4E
st
g€
CstE
LnE
9HE
CHE



CTRAN



CTRAN

CMCPY
TRAN

CSTAR
DITTQ
ENTRY

SVB!
SVB»
EXIT

USTR
STEY

3/08/67

P
R2
PE

10 4°

ORG

REF
REF
REF
REF
REF
REF

TRA
RWT
RWT
RWT
CLA
TSR
CLA
CLA
IF(NUI )TRA
LT7
TSR
TSR
REM
LDR=
REM
FST
RWT
LT7
TSR
TSR
REM
LDR+
REM
FST
RWT
SB1
sB2
TRA

EQU
EQU
END

*“1CPY
% TRAN

xCSTAR
Neeoees
% +ENTRY
®CTRAN

XENTRY

SV31sR7Z

SV32sReB]

EXIT

BA=22U+B2
xCMCPY,CC+1
CSTARsU=B1

(=3

Sv31

CSTAR

®TRAN2CC+|
*3TEXs»U=B2
*xuu%%PRESERVE TAG ON
USTARsR=B2"
f&!*‘PRgSEBVE TAG ON
=3

B822B1+]

LITTO

KTRAN2 CC+1

*3TEXs =82
*xueMPRESERVE TAG ON
USTARsR+B2"
*¥u#PRESERVE TAG ON
5 :

&>

(31)sB6~]

(32)sBe~]

(F )

19
135

PAGE ]

NN U F )N -

10
11
12
13
14
15
16
17
20
21
22
23
24
25
26
CODEWURD %%
30
CODEWORD X x
32
33
34
35
36
CODEWORD wex
40
CODEWORD % %x %
47
43
bk
45
46
47
50
51
52
53
54



PROPRAM

N6 W

316
317
370
32|
3”2
3°3
374

p—~ -

CMCPY
TRAN

CSTAR
DITTO
ENTRY

SVR |
SVB2
EXIT
» n

CTRAN

77772
77773
77774
77775
77776
77777

CONOU #W R —

NO UL F W ho—

CMCPY
TRAN
CSTAR
DITTO
ENTRY
svB|
sve2

R VE A& o

42 S44pw
63 Al4QF
42 £2634
75 78757
75 44554
42 AB614
01 tlooo
41 2164
42 P1é41
47 P64
ol 21700
ot 40000
o1 217070
01 21700
01 01040
01 0470
01 4000Nn
00 4Q00n
00 %0401
02 2Q041
4] P64
0! 50470
01 4Q00n
00 4000N
00 0401
02 20041
41 21641
01 4000!
01 40007
01 Cleon

0 77772
0 77773
0 77774
0 77775
77776

26

27

- M

)OO O

77
52
06
57
36
05

10
51
00
be
20
41
00
00
00
20
be

5¢

00
2l
00
20
42
52
00
00
66
66
00

® i Gt G B G et Gt

2400
3400
1400
5400
1400
3400
4401
0001
000!
0001
9100
4401
0001
0002
4001
0001
4401
4400
2000
2002
Q004
0001
4401
4400
Q9000
0002
0004
4000
4000
4000

00000
00000
00000
00000
00000
00000
77774
00023
00023
00023
77775
77763
77764
00000
00014
77761
77757
00135
00010
00000
0000
77754
77751
00135
00010
00000
00000
00000
00000
00000

6
é

3/08/67 11.31

ENTRY
sVB i
svB2
EXIT

CMCPY
CSTAR

SVB|
CSTAR
TRAN
STEX
USTAR

DITTO
TRAN
STEX
USTAR

20000000000000
30000000000000
40000000000000
50000000000000
60000000000000
10000000000000
20000000000000

P - P -

OO0 0000



CDET



3/08/67 10,51
CDET
CINV
ENTRY
PROGRAM COET
CINV 77775
ENTRY 77776
77777
!
2
3
G JENE H 2 W ¢ e
316 CINV
317 ENTRY

ORG
REM
REF
REF
REF
TRA
STX
TRA

END

42
75
42
01

01

PAGE

COZT(*86=2) -CMPLX

xCINV

»-ZNTRY

xCOET

®ENTRY

2

®CINV2CC+X

3708767 1131

5400 00000

1400 00000

3400 00000 )

4401 77774 ENTRY

4000 00002

4401 7777 CINV
50000000000000
60000000000C00

!

(ele)

FWNN—ON™I&FWMN—

T Bl et G



CSOLN



3/08/67 10,51
cso N
CINV
CMME Y
ENTRY
PF
T7
7
P2
ouT
PRORRAM CSOLN
CINV 77774
CMMPY 77775
ENTRY 77776
77777
B
2
3
4
5
6
7
10
1
12
13
ouT 14
15

306 6 0 3 N € N6 D ¢

ORG
REM
REF
REF
REF
REF

TRA

sTO
CLA2D=+2
TSR
IFINZF)TRA
DR

UBL+2

CLA

TSR
CLA,D=L
AB6

AB&

TRA

END

42 SDEB4
42 FUE4R

75 44558

42 62565
0l nleooo
47 2000!
Q1 2170
01 40000
07 0tlosn
00 S5040n
42 20005
Q1 21700
01 40000
01 21704
01 41006
0t 4100¢
0! otoon

MATRIX(*B6=4,-3)

»CINV
xOMAMPY
®x+ENTRY
*C300LN

®ENTRY
BE4sB6+|
BA=S5sBa+|
*CINVICC+1
ouT
a’3{sU=81
L136+]
B5=-52U«B2
nCMMMPY ,CC+ 1
Ba~-2sU=B2
L=22R=B]
=3

®x34+4

5400
0400
1400
5400
4401
4100
0100
B401
400!
4002
9000
0100
4401
0100
4000
4000
4500

00000
00000
00000
00000
77774
00000
77772
77767
00006
00000
00000
77772
77763
77775
77778
77772
00004

ENTRY

CINY

ouT

CMMPY

PAGE

3/08/67 11.3!

!
?

VECTOR (%Bh=2, -]

FHONV—-ONDIAF



CSMMP



9/07 /64

csM7P

cMe”y
cMPpY
CSTAR
DITIQ
£Lo”

Loo¥rC
LOO™R

vECTOR
EXIT

STRIT
NAME
~ETe
SAVE
UNSAVE

FF

-7
7

~N

Fe
Pl

2

R3

12487

OR3

=EM
<EM

REF
REF
<EF
REF
REF

TRA

TRA

21600

5TJ

TRA

NOR
CLA2DR
STJaDm
LT7
IF(ZED)TRA
sh2

TSR

CLA

LA
IFINUL ) TRA
AN
IFINULITRA
LLS

CL.A

LL3

NOP

NOP
IF{ZE=)TRa
IFIPN7)TRA
TRA

883
CLALDRL+2
NOR

TRA

581

53B2
STTL0m
TRA

LLs

532

TRA

TRA

TRA

7
5CO
GCT
OCT
cRJ
£J
=ND

(ZIMPLEX MATRTX xR
{ )
E1 SeT TQ CSTAR IF17(CON9L - quLﬁR "

=" ACPY
xTHMPY
RCSTA
E R

«= 1 0C

CT+12UaT7
LC+2.UT7
NA4E

*»=,0C
*JAVE »J-R
L2 )37

l:g")

KTZMP
dTEMP
LT+2
clalUey
®xTACPRYH)CC+1
CATAR U373
£2U="3
EXITsllaR
STRBIT
VECTOR
cl32U=34
cR+]2ileR
c132U*32
iLri)ed?
a34r1+81
exXIT

LT+

L7IPC B2~
ElaU-PF
®T3TAZ,Bg+]
ala=2+1+3)
iCﬂPY)U*B?
[afie]

FTaBh—|
xT3TAR)RE=1
LYIPRB1=1
cl2e*34
12 J+83
LJPC

x INSAVE

PC‘

»7
LSIMPOQ00
L

‘

126

137

PACE

!

!

ny -

2

f
7
10
1

e
12
14
|8
1€
17
20¢
21

27
22
24
25
26
27
30
31

37
32
34
35
3¢
37
40
&1

42
43
4i
45
46
47
50
31

37
33
S4
35
36
57
60
61

67
62
S
6%
66
67
70
71

77
73

- CSTAR



DO OO0 OO0OD O

JLUUUOLUDUUULUEY
0CU0UNUOUOQoUOL
0CI000L0V000VIY
ULo00unUNI00OCHL
0Cu0UuoULOU0VoVLL
0000u0LoOVOpOUEL
ucuopnuoVopoULle
JCo000uU000CCU0e
QCI0UNLOUOpLLLI
0Cu0yoL0000CUYl
00000000 VLOVOUSH

00000

00000

000C0

00UuCe

0noCH

AAVYSNN Lg 10O
24007 09LLL
10GC0

) L1000
44001 S9LL44
MYLSD wSLlL
00000

00000

Aaldd 9ELLL
SLLLL

dY18D IhelL
Cou00

24007 ELill
) iouCo
LIX3 S1000
00000

00000

L10CO

10u00C

i L1G0D
HUL1I3A 02ulC
Lisgals $2000
1ix4 92000
00000

§YLSD LGLLYL
AdTWD 9eLLL
0000G

enuio

ciNdld LEU0D
aliald 04002
NGO

00000

JINYS J9£1GC0
2073 elLill
TINYN % 0CO
<nul0

10000

000090

000090

00000

000090

onNuece

MVLISD * (N¥ MVI1vdo X3

~S eIl Ov9/2/0/¢

~C0C
w00C
s00«Z
J0%C
cOcH
GOht
i 00+
00+
w00+
GO+
{CH+
JUg+
JhO*
[04%+
01
{GxC
=00+
1GO*
{|CO*
OOt
ve04
Jooce
00+
u+0C
oGO+
{00t
100C
{OCH
oloe
{oocC
O+
200+
100+
{00+
[00%
#00C
w00C
JO04 %
iCht
{coC
{CC*
100*%
v00¢
LOHE
co#l
+OKe
(O#O

—rt et (V) et (D e e et —

00
00
S
N0
N0
80
00
£
h
19
99
99
00
24
e
92
In
29
20
no
1L
T4
e
20
e
00
00
20
Sy
Th
ne
L4
00
20
00
als
24
20
00
09
L0
L0
h9
LG
90
20
LL

2

v

a7

()

el

v

Lalldl

Il LL

wil Ll

welll

srlid
vOudu CC
vOudu UG
=hady ct
wOoudy GG
(OC—C ¢
wOJju 10
VOulu 10
c0udn LC
c9uan CO
(O(“C |G
cOuyn 1C
iQugw 10
Jouly &+
COCGO 1G
v0cle 10
UOCD# m¢
AUy 10
vSlau It
viviu ¢%
vOude 10
vOule LG
¢9uay GU
wOLie 1C
<908+ 0C
Jhuju TG
nleGy 10
vhuiu 1C
JOile 1G
JOLle 1C
vOuuw 1C
<0Jgy GO
Jlulu I+
(Nq&u [C
=Duye 1C
w0cte IC
Uz (C
JOJuv Ul
1000c¢ IC
JI7 g it
COL~Q [C
(OL~C _D
aEakw =Sl
LSLas SL
wEv92y St
ilats et
2270y ct

CGCCCOCOCo O Gl

HULD3A L€
Liadis G:-€
1I1X3 C.E
din3AM b€
HAVS XA
AWVN et
207132 1€
clLlia €
HylsD e
Adin2 i€
AdIWD it
LES '3 28 372 4
2% dW3l]
g dW=El S
Ng JNYN
L L1883
Iy
an lixs
4y
£4q
24 HIlJ=
I 4
O+
le
9E
ce
ve
£e
2€
le
e HdU0T
le
S 24U
e
]
2e
| =
02
L1
21
cl
+1
£ 1
21
N
0l
VA
3
AM
4
o
=
[
Lriid U3
9LLLL ULLIg -

Golel  dVLS)
WLLLL AdlD
€Ll AdUW)

Z 41 ¥VvLsD 01 L3s Ig

w2 (Tg® XIHLVWN X31dw02)

L™ INIVIN P o VDY)



371
332
343

I A
LOOPR
UNSAVE
ITEMP

lohe NeNe

20
127
[~

(A) O = -~

ANV LN LI LU
510000000000000
1000000000000000
760000n0N00000H0

OO O



CSMDV



CSMOV

CSMMP
corv
REAL
IMAS
ELOC
ERPR
CSTAR
pITTO

EXIT
START

NAME
ONE

ZERD
STEX

3/08/67 10.52

ORG
REM

REM

REF
REF
REF
REF
REF
REF
REF
REF

TRA
TRA

21600

STO

LDR

DBL+2

CLAs D=L
IF(NZ=Z) TRA
IF(NZ= ) TRA

RWT

CLA

TSR

TSR
TRA
$B2
SB1
TRA
CLA
TRA
CLA
581
$B2
TRA

BCD
00100
z

EQU
END

(COMPLEX MATRIX Bl )/(COMPLEX SCA AR
Bt SET TO CSTAR IF 7z

»CSMMP
*CDIV
CMPRLX
LR K X 2 J
«£L0C
= +ERPR
#CSTAR

e rer

CC+12U2T7
CC+r2sU-T7
NAME

ﬁVLOC
a”2,U-+B82
2136+1
E2,U-T7
START
START
EXIT
CSTAR»U-BI
XSTEXs =82
XSTEXsB1+1
®xZRPR
X35 | sB6m]
296-1186-1

adNEsU«B ]|
®CDIV
a*REAL
x36=21B6e
#3586

% CSMMP, CC+ |

Cs4DV0000
Z

L

135

PAGE

!

!
2

MEWN =D O N

n—
DN

o
) —

23

[AVE )
IA LIS o

w M
O™

Wwwww
NAF WM~

< W w
— ODON®

+ &
W N

&+
BIES

QUL+ &
Ny—= O~ O

53
S4
58
56
57



PRORAM

CSMMP

CO1V

N

316
3!7
370
371
372
373
374

REAL
TMAG
ELOC
ERPR
CSTAR
DITTC

NAME

ONE
ZERQ
% X%

csSMDpV

77770
77771
77772
77773
77774
77775
77776
77777

CUIFWN—ONOU FW No—

P T G ]

N —
O~

DA IEAVIEV EAV]
+ W -

CsSMMp
CDlv
REAL
IMAG
ELOC
eRPR
CSTAR

loNeoRoloRoRe Re

42
42
42
75
75
75
42
75
01
01
47
01
07
41
01
02
07
47
0l
00
01
07
01
0!
01
01
01
01
01
01
01
42
01
00

ARR4E
L3ROA
F4ETS
78787
LR35
bR
EPA3L
78757
a8 Nelola
f1o0n
21600
20001
sQu0n
20004
21704
01050
f1080
P164)
21700
4oo0n

L0000

njoo0
40007
4000!
cloon
21700
o Halelal
21700
L0001
INolalo)al
otoon
L2544
no10n
nQoon

77770
77771
77778
77773
77774
77778
77776

e e e () = = =

7400
5400
7000
5000
2000
1400
1400
5400
4001
4001
0001
4401
4004
0000
0004
4001
4001
0001
0001
4400
4400
4401
4500
4500
4000
4001
4401
4401
4500
4500
4401
5000
0000
0000

3/08/67 11.32

00000

000Q0

00000

00000

00000

00000

00000

00000

0000}

00002

00024 NAME

77767 ELOC

00000

00000

00000

00011 START

00010 START

00006 EXIT

77762 CSTAR

00135 STEX

00135 STEX

77756 ERPR

77776

77776

00000

00004 ONE

77745 corv

77745 REAL

77775

00000

77740 CSMMP

00000

00000

00000
150000000000000
160000000000000
170000000000000
200000000000000
210000000000000
220000000000000

230000000000000

COO0O0O0OO0C0C



MRE



3/08767
MRE

MCOPY
ENTRY

Rl
E2
PF

svB!
sva®
EXIT

PRORRAM MRE
77775
77776
77777

i

MCOPY
ENTRY

sve|
svez

EXIT
L PR P

—ONOCUIFWN

[y

10, 52

LREER
44554
Al44?
oleon
P1é4!
P1é4!
Plés!
21700
40000
40001
4000?
01000

77
36
52
00
66
10
51
ke
20
66
00
00

PAGE

*MCOPY
%«ENTRY
*MRE "~

¥ENTRY
SV31sBe-|
SV32sR+7Z
EXITsReB]
Ba=1aUeB2
¥MCOPY,CC+|
(31)sBg~-1
(32)

(PF)

3/08)67 11. 32

00000
00000
00000
77774
00004
00004
00004
77776
77766
00000
00000
00000

0400
1400
5400
4401
000!
0001
0001
0100
4401
4000
4000
4000

ENTRY
SVB1
svaz
EXIT

MCOPY

PAFWY—ONNMAFWNRO—

St g Gt Pen Pee P P

v v o—
+F WY— 0O




MIM



3/08/67 10:.53
MIM ORG
MCOFY REF
ENTRY REF
REF
TRA
Bl RWT
P2 RWT
FF RWT
CLA
TSR
SVB: SB1
sve~ SB2
EXIT TRA
END

PRQURAM MIM

MCoPY 77775

ENTRY 77776

77777

' 1

e

3

4

5

6

SVR| 7

SVR2 10

EXIT 11

KN I 0 i€ ¢

54
75
54
0!
41
42
47

01
0]
01
01

LpEgr
LYREA
RSOR4?
0100n
21641
21641
2164
21700
4Qoon
40001
40007
01000

PAGE

®COPY

#*«ENTRY

*MIM

*TANTRY
svat~

SVSEI Q‘DZ
EXITsR«B|
pa=12U»B2
®x1COPY,CC+|
(31)2Be~|
(321286~
(PF)

77
36
52
00
00
10
51
42
20
66
66
00

0400
1400
5400
4401
0001
0001
0001
0100
4401
4000
4000
4000

00000
00000
00000
77774
00004
00004
0004
77776
77766
00000
00000
00000

3/08/67 1,33

ENTRY

sval
svaz
EXIT

MCoPY



MCARTN



Q2/12/68 11416 PAGE |

MCARTN CR3
REM M2ILAR ENTERS AT CORDER 2
CARTN ~EF ®KTARTN
PCLAR <EF *2L AR
CSTAR REF x"3TAR
DITTI <EF -
CMPLX REF C4LX
IMAG KEF * o T
cMePY REF ' x" ACPY
ENTRY wFF me=NTRY
REF *ACART Y
TRA ®TTHY
BEGIN 7 RWT STTB3sCC+1
1 RWT &STT83
~7 TRA % SAVE 2 JoR
CLA DA=lb4rij37
7 NOP L))
TSR *~4CPY, CC+]
CLA CSTAR2 J=8R
IF(NUL)TRA EXIT
CLA b;,U¢R
AND STRBLIT
LFINUL ) TRA =CTUR
7 LS 132034
CLA ﬁz,g*ga
CLA oR+ UK
Z L3 c13rU=3z
Loorc Pz [FZER) TR EXIT
581 (=2
LOOPR Fl [F(NZE)TRA (el
TRA LIIPCr3z-1
CLASDRL+2 e*CSTAR,BE+]
SETR3 ACC al)
TSR A ¥CARTN,PF 4+
TSR §#*P0LARNCC+)
CLA»DRL » 7 APLX
ST, DRy ®x73TAR
TRA LIIJPRIZ =1
VECTQR 7 L3 Gl 3sU~34
! TRA LIIPCr =32
eXIT TRA * )NSAVE
FF aB6 a7777%,U-CC
STRRIT 7 7 *7
STEX EQU |33
SAVE cQU 125
UNSAVE =QuU 137
=ND

Y -

WY — DN FE Y

=, DINRNMNAFDY =D NN AFT DN — DN

+
W)

+¥F £F £
NN 1 EOW

Ui Ui Ui

H

L UL U
E) M) — D

[0}
mn

i

Ui
n

Ui
DN

o0 00O O
nNE Y NN— D



CARTM
POLAF
C3TAF
DITTC
CHPLY
T1MAG
CMcpPY
ENTRY
BEGIN
Lanec
LONPF
SETB2
VECTC
EXIT
STRAT
W NE A I K 96

314

317

3290

371

322

373

324

323

376

327

330

R

T

CANRTy
POLAR
CSTAR
DITTO
CMPL X
IMASG
CMCPRY
ENTRY
sEalyN
SETRA
SAVE

3

~

RSPV IREVIRFY IRVY K
OoNe Ul &

42
57
4o
7=
4o
7=
47
7::
G4
0!
cn
en
19
01
ce
!
1
o3
Gl
¢!
Cl
cn
01
01
co

~

¢!

Cl
¢
c1
o
C!

(03]
C1
2n
C1
47
on

DO OODOO OO0

Ldele
5A%R4
ARAR

737%7
S5457F
75787
R4bo®w
L4=EA
LPLA
plotn
2164
21e4
oloen
21760
clslalele
43000
21700
01n&0
2170n
=024
nln4n
LITET
21700
21700
il
01n|n
40t
nirEen
nlirge
21704
LirGo
Lnte
LOr00
217"
2000
s} Kalele

) 45062

olrir
nirte
RIS
elelal ¥l

77747
7777¢C
77771
7777¢
77773
77774
7777%
7777¢

=y
1€

25
6
6
=7
26
=7
77

16
nG
20
810]
ng
b2
41
=0
e
nQ

-

Ne
nO
~C
gy
Ls
&
42
~G
ale

D
£z

=6
~0

27

v
"o
41
by
b2
[ale]

e

40
ne

) e () e = (1) = (1) e e e

5490
14920
1400
“400
7700
5500
¢400
1420
x40
4471
¢I91
Unal
4410
U190
U0
4491
U0l
4101
UN40
Nl
4791
4790
C140
N40
4190
4791
4120
4991
4101
441
4110
41,«’;)]
Lrlel
0sl
441
4191
413730
&)1
4400
41930
%00

20000
0oCcoe
00Cco0
alsTelele!
0QCo0
cocoe
coeoce
nQCor
noCoc
77774
00023
0pc2?
0O134
77762
20000
7776%
77760
0QC24
0OC00
0QC24
co017
noc17
soTeTo]o:
09001
CoC17
CoCt4
Refelely
00001
77772
77742
0Qcon
77737
77737
77741
77736
77766
fQC17
77767
00137
77775
0QC00

ENTRY
SETBR
SETB?R
SAVE

CMCPY
CSTAR

EXIT

STRBIT
VECTOK

EXTT

LOCRC
CSTAR

CARTN
POLAR
CMPLX
CSTAR
LOCFR

LOOPC
UNSAVE

60000000000000
7000000000000
1070000000N0CIO0
110900C00000000
12820000000000C
13C200000000000
140000000000000
150000C00000020
200000000000000
44000000000 00I0
409990000900030



332
333
334
333
336
337

STRBIT
VECTOR
Lndprc
LNOPR
UNOAVE
STEX

DOOO00

24
ot
~3
177
173¢

L

560000000000000
520000000000000
270700000000C00
41020000000 00D0
£10500000000000
57C00000N0N00O0

COOO00



MPOLAR



3/08/67 10: 54

MPQLAR
MCARTN
ENTRY
PROGRAM MPOL A
MCARTN 77775
ENTRY 77776
77777
|
e
3
DG N6 JE I ¢
316 MCARTN
317 ENTRY

ORG

REF
REF
REF
TRA
STX
TRA

END

54
75
54
01
01
01

L2404
L4554
57565
01000
43005
01000

0 77778
0 77776

PAGE

*MCARTN

#«ENTRY

iMPO;AR

2

*MCARTNS CC+X

3/08/67 11,34

16 3400 00000
36 1400 00000
34 0400 00000 ‘
00 4401 77774 ENTRY
00 4000 00002
30 4401 77774 MCARTN
| 20000000000000
! 30000000000000

E ond el R
FWONV—=DONIMNAF WN—

o N



MCON]



3/08/67

MCONJ

CMCPY
ENTRY

sve!
EXIT

PRO%RAM

CMCPY
ENTRY

SvR|

EXIT
MK N

Pl
PF
B2

MCONJ

12: 59

77775
77776

77777

—~ONO> Ot F WG —

ORG
REM

REF
REF
REF

TRA
RWT
RWT

L.DR=

STX
TSR
581
sB2
TRA

END

Fhup=
LeF54
LPE6=
0toon
?1e4]
164!
0401
43008
40000
4900!
40007
o1oon

77
36
55
00
10
51

00
30
66
66
00

MATRIX CONJUGATE

®CMCPY
X LENTRY
xMCONJ

XENTRY
SYR|sReZ
EXIT)R¢BI
Es~2sRB2
2

®CMCPY, CC+X
(7)2B6=]
¥34m | 2B6-
(Z)

PAGE

3/708/67 13,00

0400 00000
1400 00000
1400 00000
4401 77774

Q100 77775
4000 ©0002
4401 77766
4000 00000
4500 77774
4000 00000

ENTRY
000! 00004 SVR |
000! 00005 EXIT

CMCPY

!

NMNAFWN—DONRNJ & L N)—

v
FNV— O

n
in



MITIMES



QJ6/13/67 N34 35

MITIMES

MCONJ

CSTAR

ENTRY
FF
F1
F
-
3

EXIT

MCONJ 77773
CSTAR 77774
77775

ENTRY 77776

~
~
~
~
~

> LY e

— ON O U F W

— s

GRS

KEM

~EF

REF

REF

REF

REF

TRA

KWT

TSR

LDR+z

CLADRL

AUR=

<PA

3T

RPA

SR

TRA

eND
B4 42=6c
47 A2£34
75 75757
75 445%¢
B4 503
c1 ojonn
47 21F&)
Cl 4Q9rCe
4| ®puCo
C1 2170
C1 5400
41 21401
G2 2000
41 214N

=5
ng
=7

26
08
ro
G
an
|
=7
0
?1
u7
~N

MITIMES(X+/Y)Z=Y+/X

»* M UN
T 3TAR

K A o &4
AeINTRY
*1ITIMES

xEATRY
eI T
#*MCONJ, CCH+]
CSTARs R+8|
E1sR=FPF

ol i
[-v’,'..“tl,l-&-l

s UsHF

FE

*35

7
L

1400 00000
1400 focoe
5400 moCon

1400 Q0O
4400 09000

4491 77774 ENTRY
Gyl eool1e EXIT

41l 77767 MCON
¢l 77767 CSTAR

07)2 090N
¢nd2 1oeol
G220 2QcCcon
41952 293000
G290 A0AN

PAGE

WM =D N INJY ) Y-

Yo s e e



<CDUP



07/039/6F

«CDUP

CSTAR

2ITTO
P
7
F

Vus 44

~EH
FST2DRL
LDR
A DR
LLS
SAJ.
BAJ~
TRA

END

QUQ. JsR » £STaR

C3TAR

LESE

W N A
xC3TAR, UB |
a7,UBp
SQTAR

a5

Sl

B

g2

PAGE

FOMN—= D™ A LYY —

P Bt G B g

15



PRQGRAM ~Lige MT/OR/60 U 45

CSTAFR 77774 42 g26%5 ng [ N0 NQ0IN
1T 77777 75 787F7 =7 57730 23000
] 01 20r&m n) Cunl 77774 CSTAR
b 0P 8Yere np 41300 M500N
3 oo 20106 nC GO 77772 CSTAR
4 Ct 45062 N0 4700 00017
& 01 201 ~O 0202 20000
& 02 20'C1 ~0 ND% 7OCON
7 QU olrme r0 43200 77774

E3 3 32 22 3 8

CeTAR C 77776 ! 5000000000030
TTTO C 7777 3 600900000000000

ww
y—
O~
<

-

_.i
__‘

[



<CSAV



07/09/6%
~CSAV
CSTAR
DITTO
&
7
B6
Eé
NCDUP B6
Pé6

10 7

REM

CLAAWTG,DFL 2

LDR
FSTaDRL
CLA+Z
CLA

LUR
IFLZER ) TRA
LUk
SA
LUl
AU
TRA

<P A

RPA

TRA

END

C3ITAR = 34 LIST

LITAR

LK R o ot

EET Tt
#TS5TAR,USR |
ar,U-Ep2

2T 3TAW Ra+]
2
)
ad152%6-]
ad)DuUP,,Re-1
ad1s
U?gﬁé*l
a5

B2, 86+)
a*36
b1aBrt]
BR,86+]
a*3h

PAGEZ

DO N™MNAF WY —



PRUIJGRAT

CSTAF
CITTCe

NODUF

(32332323 3

3
3
3

17
720

371

«LDoA

777

N

7 &

77777

CSTAR
BITTS

NADUR

ST NG F W B

—

T DY e

— -
-~ 3T

N
7!:
01
0o
00
ot
o1

!
44
o3
44
o8
o
ba
b £

o

AZ2FSL
737E7
217 4r
T ile
POrkE
R
o8 Brdolal
S Yal N
Nnirte
4537pr
a0
43020
20101
nlrren
2L
Dlery
niren

77776
C 77777

Q

15

1700
2720
{,HL‘)!
4730
VTR
U'\‘JO
ChbL
430
4191
4720
0na2
40700
Satsl:
4700
ono2
Ulatoly
4700

naCon
islelole
77774
oaGoN
77777
77774
npcor
b Yol 4
oL
a0 7
0oCcon
09Cy17
cocon
oacon
£ocon
“acon
02000

ViLUREABO

CSTAR

CSTAR

NoruP

1L &4

50700000000000
6070000000000

250700000000000



<CSWAP



07/135/76%

«C3WP

CETAR
DITTD

REAL

JTEST

NODUP

3TEX

F
Fi

Fl

13 55

e
TRA
=
TSR
wEM
LD
#ST
TRA
TRA

LA

LuUr
{FLZER)TR2
aAY ‘

AR UaTAR

CSTAR

LR R T

72 20+

a1, Cl+y

mE AL U4
KT alls LT+
a%ﬁ!CC*l
all+]

a7, CU+X

a 3TexUsrp
&g * *
] TT R

fol

eI TEST, Uen

e 212 0C+X

cxSTEX, Ul
AT S ]

el

GYTEST =2

g*35=1 45"

=
LR R

& IDYF
a?y
)
by Rl _:

TR

175

PAGE

!

() )

&)

o luviv v by
™R

W
0

~

il o w W
R ) )

W
N

+ Fa
— DD

)

+
~

S
%) B

(O
DN



TRWEIRAT T AT 0 T ARt L IR

C3STAF 7777, 42 A24m0 Ca (9D O

DITTe 77777 7EOT72TET ST 0052 1)0)0
i OV 43re= 20 4000 03000
& 01 437M% 70«00 To001
5By Plrar TC ONS Col e REAL
4 41 Plrer Te ol To0)7 PEAL
* Ol oBdmgt =0 &004% 7900
& Ol a0nf) A0 #0092 T)0))
7 7 20006 TC 4000 O0)Con
10 O L Ge ke &40 )] 3% STEX
1) NoEdr Lt T ourgl T775% PITTN

ZR A NS GV D E N oD I

™
LRSI SR A IE SR S I~ ¢

bz ARV A I L R Ieh L NTFST
REAL la Togural 20 700 7)eon
1e, GO0 40000 bz &400 0)135 STEX
14 On BDETY Ep UYL 777537 CSTAR
A e [ S I GVA DA (e [
N L3alEel RelalaNEl AR S0 B AR Ieh ) NTEST
2 S1oNleen 4p 4330 77774
DTEST 2y 21 21700 20 LIk Doeon
23 Cy 430170 20 4700 C)Cy7
2i O1 01710 fG 2001 )03 NODUP
25 0N 220 pn fe w2 )TN
P Gy 40megrm 20«00 7HC17
27 CLPYEt SO0 TN
NOnyUF 30 41 2101 TG CNO4 ToCoN

0 A N

315 CaTaR O 7777¢ ! 6£0100000000000
317 JITTO o 77777 ! 70+00000000000
3720 REAL 0 4 1 250400000000000
37 STLX e 175 e 440 000CNLIN0000
322 DT=ST & g 1 250 30800NUNEN 0
373 N . "y ! £30:3000G0UN005N



	Double precision/dummy complex
	DADD
	DSUB
	DMPY
	DDIV
	CADD
	CSUB
	CMPY
	CDIV

	Debug
	<-COMP
	<-ERPR
	EDIT
	<-ENTRY

	Complex matrix
	FFTC
	FFT
	RTRAN
	FTRAN
	ITRAN
	CMCPY
	CMADD
	CMSUB
	CMMPY
	CINV
	CTRAN
	CDET
	CSOLN
	CSMMP
	CSMDV
	MRE
	MIM
	MCARTN
	MPOLAR
	MCONJ
	MITIMES
	<-CDUP
	<-CSAV
	<-CSWAP




