




















































































































































































































































































































































Mnemonic 
Instruction Code Octal Value 

Clear and Add CLAa,fJ +0500 
flear and �~�d�d� !-<>gical Word CALa,fJ -0500 
£lear and �~�u�b�t�r�a�c�t� CLSa,fJ +0502 

!-<>a!! �M�~� LDQa,fJ +0560 

Load Index from Address LXAa,fJ +0534 
boad �I�n�d�e�~� from pecrement LXDa.fJ -0534 

Store MQ STQa.l3 -0600 
Store AC STOa,fJ +0601 
�~�t�o�r�e� bogical �~�o�r�d� SLWa,fJ +0602 

�~�t�o�r�e� beft-Hall �M�~� SLQa,fJ -0620 
Store Address STAa.fJ +0621 
§!ore j?ecrement STDa,fJ +0622 
§!ore grefix STFaft +0630 

�~�o�r�e� �I�n�d�e�~� in Qecrement SXDa,fJ -0634 

Place Address in Index PAXa,fJ +0734 
Place Decrement in �I�~�e�x� PDXa,fJ -0734 

Elace �I�n�d�e�~� in pecrement PXDa.fJ -0754 

�~�a�l�t� and Proceed HPRa,fJ +0420 

OR to AC ORAa.fJ -0501 
OR to §:torage ORSa,fJ -0602 

filiD to !!,.C ANAa.fJ -0320 
AND to �~�t�o�r�a�g�e� ANSa.fJ +0320 

Add ADDa,fJ +0400 
Subtract SUBa.fJ +0402 
Add Magnitude ADMa.fJ +0401 
�~�~�t�r�a�c�t� Magnitude SBMa.fJ -0400 

�~�d�d� and farry bOgical ACLa,fJ +0361 

�~�u�l�t�i�.�E�l�1�:� MPYa,fJ +0200 
MultiEly and �~�o�u�n�d� MPRa,fJ -0200 

Divide or Halt DVHa.fJ +0220 
Di;ide or Proceed DVPa.fJ . +0221 - - -
floating Add FADa,fJ +0300 
floating �~�u�£�t�r�a�c�t� FSBa,fJ +0302 

!!nnormalized floating �~�d�d� �U�F�A�~�f�J� -0300 
!!nnormalized floating �~�u�b�t�r�a�c�t� UFSa.fJ -0302 

THE IBM-704 INSTRUCTIONS (Continued) 

AC MQ mfJl R 

A' =""Q' =P'=O M'=M 1'=1 ",'=", 
A'0-35="'0-35' �A�~�=�Q�'�=�O� M'=M 1'=1 ""=", 
A' =-"', Q'=P'=O M'=M 1'=1 ""= '" 
A'=A M'=", 1'=1 ""= '" 
A'=A M'=M 1'='" ""= '" 
A'=A M'=M 1'= ",A ""= '" D 
A'=A M'=M 1'=1 ""=M 
A'=A M'=M 1'=1 ""=A 
A'=A M'=M 1'=1 "'b-35=Ao- 35 
A'=A M'=M 1'=1 �"�'�~�-�1�7�=�M�o�-�1�7� 
A'=A M'=M 1'=1 "'A=AA 
A'=A M'=M 1'=1 ""D=AD 
A'=A M'=M 1'=1 ""p=Ap 

A'=A M'=M 1'=1 ""D=I 

A'=A M'·=M I'=AA ""='" 
A'=A M'=M I'=AD ""= '" 
A' = 0 but AD = I M'=M 1'=1 ""='" 

A'=A M'=M 1'=1 ""= '" 
�A�~�=�A�i� (+)"'i M'=M 1'=1 ""= '" 
A'=A M'=M 1'=1 �"�'�~� 1 �=�~� (+)"'i 

�A�~�=�A�i�(�X�)�c�.�J�i� M'=M 1'=1 c.J=c.J 
A'=A M'=M 1'=1 "'i =1\ (x) "'i 

A'=A+'" M'=M 1'=1 ""='" 
A'=A-", M'=M 1'=1 ",'=", 
A'=A+I"'I M'=M 1'=1 ""='" 
A'=A-I"'l M'=M 1'=1 ""='" 

A'=A+"'\0_35 Q' = 0 M'=M 1'=1 ""= '" 

-35 
A'+2 . M'=",·M 1'=1 ""='" 

A'=A"+Ml IM'-M"/I'=1 ",'=", 

�M�'�a�"�'�+�A�'�=�A�+�2�-�3�~� IMI 1'=1 ",'=w 
M'.",+A'=A+2-3!l IMI 1'=1 ""=w 

! I 
A'+M'=A+'" 1'=1 Io)I=W 

A'+M'=A-'" 1'=1 Io)I=W 

I 
A'+M'=A+'" 1'=1 ""=W 
A'+M'=A-'" 1'=1 1iI=w 

A' = '" means �A�~� = "'s' Ai-35 .. "'1-35 

A' = -III means Ai_35 = "'1-35 

R is Register a 
R is Register a 

A' =w s s 

"" = A means �"�'�~� = As "'i-35 = A l - 35 

}

The rest of '" is {'''is-35 = "'lS-35 
unchanged in "'b-20 = "'0-20 

�e�~�c�h� of �t�~�e�s�e� �"�'�~� = "'P _ "'lS-35 = "'lS-35 
mstruchons "'3-35 - "'3-35 

wi> = "'P "'is-35 = "'lS-35 R is register a 3 cycles 

PXD with fJ' = 0 clears AC 

Computer Stops 

}
A and Q unchanged 0 = i:; 35 
�A�~� (+) "'i = 1 unless Ai = "'i = 0 when Ai (+) "'i = 0 

�A�~� = Q' = 0 3 cycles } 0 �~� i �~� 35 Ai (x) "'i = 0 
�A�~� = As Q' = Q 4 cycles unless Ai = "'i = 1 when Ai (x) "'i .. 1 

}

OverflOW possible if there is a carry into P. 
"'1-35 added to Al-35. A zero result 
has the sign of A 
Carry out of Q is lost. Fixed Point operation. 

No overflo..y light possible. "'0-35 added to AO- 35' A 
carry out of P added to A35' Carry from Q lost. 

AI; = Ml; } Fixed point operation 
A" + 2-35M" = '" • M . 20 cycles 

Stops Computer on Divide Check } Ms ignored. As = As 20 cycles 
Does Nothing on Divide Check A' = 2-35, A in order of magnitude 
Divide Check if AM �~� "'M' A' = A. M' = M on Divide Check 

�~� If AF �~� 0, AC - 27 = MC. 1> Ai<' �~� 1/2; if Ai;- = 0, 
) At:: = MC = 0 and �A�~� = As if AC �~� "'C. otherwise As 

= :tws; AC overflow light only means overflow. MQ 
light means underflow 7 cycles min. 35 cycles max 

}
Ab = Max (AC' "'C) + c c = [Af±lJfJ 
AFmaybe<1/2 andAF = 0, Ab �~�O� possible. Overflow 
indications are the same as FAD and FSB but AC 
underflow is impossible (MQ and AC lights both on). 
7 cycles min 2S cycles max 



THE IBM-704 INSTRUCTIONS (Continued) 

Mnemonic 
Instruction Code Octal Value AC 

!:loating !lult~ly FMPa,/3 +0260 

.!!nnormalizedXloating Multiply UFMa,/3 -0260 

!:loating ,!?ivide or ~alt FDHa,/3 +0240 
!:loating.!?ivide or ~roceed FDPa./3 +0241 

.!:-ocate prum ~ddress LDAa,/3 +0460 A'=A 

fON or Skip cpya,/3 +0700 A'=A 

fo,.py and ~dd and Carry Logical Or CPAa,/3 -0700 A'=A+w' 
Skip 

I MQ IR/3 R 
I 

AI+M'=M·w 1'=1 W'=W 

A'+M'jMO" 1'=1 W'=W 

M'·W+A'=A 1'=1 W'=W 
M'·w+A'=A 1'=1 W'=W 

M'=M 1'=1 w'=w 
M'=? 1'=1 w'={~ 

M'=? 1'-1 w'={~ 

Comments 

At: -27 = MC if AF \ 0) AF~ 1/2,if MF' wF~ 1/4 
if Ai<- = 0, AC = Me = 0 } Ab = Mli; If AC 
AC - 27 = MC Ai<- ~ 112 if MF • wF~ 1/2 overfiow light only 
overflow; MQ light only, underflow; bothughts on, 
QI = 0 means overflow. QI = 1 means underflow~ 17 cycles 

Computer stops on Divide CheCk} Divide Check if AF ~ 2wF. 
Does nothmg on Divide Check As = As MF~ 1/2 if 4AF > wF 
If AF = 0, A' = M' = 0, 3 cyc1es;AF \ 0, 18 cycles At: + 26 ~ AC 
AC overfiow light means underflow, MQ light only is 
overflow if MC ~ 128. underfiow if Me > 128 

Set so CPY refers to drum address of w25-36 

Z is Word Read In, otherwise w is written out Min. 2 cycles 
MQ may not be used at certain times in the CPY loop 
If in read mode V = L + 2 if end of file condition, 
V = L + 3 if end of record condition is met Min. 2 cycles 
Same as CPY, except word transferred is added to AC 
in the manner of ACL Min. 2 cycles 

The following instructions do not refer to storage. The effective address a-I taken modulo 256 is in fact part of the operation code. 
a-I = n (mod 256) 0 ~ n < 256 Certain of these instructions cannot have an address. Others take a small absolute integer designated by i 
None affect storage or index registers. 

Long Left Shift 
~0!lic~l bclt Shift 

bong ~ight §.hift 

AC Left Shift 
~C ~ight ~hift 

~otate M~ beft 

No QEeration 

Rewind Tape Unit 
~rite End of Eile on Tape 
~ack §pace :!,ape 

~ea~ §.elect 
Read Tape in BCD 
~ead !ape in ~in-;'ry 
~ead Drum 
~eadfar~ 
~ead Printer 

Write Select 
-Writ; on Cathode Ray Tube 
~rite Iape in BCQ 
~rite Tape in ~inary 
Write on Drum 
~rite on .!ape ~imultaneously 
!.n-Qut Qelay 
:\yrite On ~nch 
y!:rite on Printer 

LLSa,/3 +0763 A!=A. 
LGLa /3 -0763 A~=A~+m 

, J J+m 
LRSa,/3 +0765 Aj=Aj _

m 
ALSa,/3 +0767 A'=A 
ARSa,/3 +0771 A~=A~+m 

J J-m 
RQLa,/3 -0773 A' =A 

NOPa./3 -0761 

REW i +0772 ..... 220+i 
WEF i +0770 ..... 220+i 
BST i +0764 ..... 220+i 

RDS a,/3 +0762 
RTDi +0762 ..... 200+i 
RTB i +0762 ..... 220+i 
RDR i +0762 ..... 300+i 
RCD +0762 ..... 321 
RPR +0762 ..... 361 

WRSa,/3 +0766 
WTV +0766 ..... 030 
WTDi +0766 ..... 200+i 
WTBi +0766 ..... 220+i 
WDRi +0766 ..... 300+i 
WTSi +0766 ..... 320+i 
IOD +0766 ..... 333 
WPU +0766 ..... 341 
WPR +0766 ..... 361 

Mj=Mj+m *Al; = MIl ., Ms for j+n > 35. Mj = 0, At = ~+n-35 } AC overflow if a 1 
Mj=~+m *As = As Ml; = Mfi fe'." j+n > 35 ~ = Ii Aj = ~+n-36 is shifted into or through P 

Mj=Mj _m *Ab = M!J = As j-n'.: -I, Aj = 0i j-n < I, Mj = Aj - n +35 
M'=M 
M'=M 

*Ab = As j+n > 35.. AI = 0 AC overflow if a 1 shifted into or through P 
*Ab = As j-n.: -1 .. Aj = 0 

*j+n taken modulo 36 *2 + ~;9 cycles min. 2 ~ max. 23 

Does Nothing 

~ 
1 ~ i ~ 10 selects cnp. of 

ten tape units 
I = A,M' =M MQ available. 

{

Max 1.2 minutes J May be delayed 
50 msec. on tape if tape is not 
Min 50 msec. ready 

Separate Instruction for each mode 

} 
1:: i:: 10 for one of ten tape units may be delayed if·tape 

M' = 0 not ready 
1 5 i ~ 8 for one of eight logical drums 

Actually writes, but with echo check. 

Separate Instruction for each mode 

1 S 15 10 may be delayed if tape is not ready. 

1 ~ i·:: 8 
1 ~ i ~ 4 Select one of first four tapes, may be delayed 

Delays Computer until MQ is available after reading tape 



Instruction 

Plus Sense 
- Cle-;;' Magnitude 

how Hit Iest 
Change IDgn 
.set .Sign .Elus 
!&mplement Magnitude 
E,.nter J:.rapping ,Mode 
jiound 
Qivide £.heck Iest 
£.hange Eilm .E.rame 
.§.ense L.ights Olf 
.§.ense hight 0B. 
.§.ense S~tch Iest 
Sense Punch 

.§..ense Printer I.,est 

.§..ense Printer 

M,.inus Sense 
P Bit Test 
~t §.igi; Minus 
Leave ,Irapping Mode 
.!tedundancy 1:ape 1:est 
.§.ense .hight I.est 

Mnemonic 
Code 

PSEa.13 
CLM 
LBT 
CHS 
SSP 
COM 
ETM 
RND 
OCT 
CFF 
SLF 
SLN i 
SWT i 
SPU i 
SPT 
SPR i 

MSEa.13 
PBT 
SSM 
LTM 
RTT 
SLT i 

Octal Value 

+0760 
+0760 ..... 000 
+0760 ..... 001 
+0760 ..... 002 
+0760 ..... 003 
+0760 ..... 006 
+0760 ..•.. 007 
+0760 ...•. 010 
+0760 ...•. 012 
+0760 ..... 030 
+0760 ..... 140 
+0760 ..... 140+i 
+0760 ..•.. 160+i 
+0760 ..... 340+i 
+0760 ..•.. 360 
+0760 ..... 360+i 

-0760 
-0760 ..... 001 
-0760 ..... 003 
-0760 ..... 007 
-0760 ...•. 012 
-0760 ..... 140+i 

THE IBM-704 INSTRUCTIONS (Continued) 

Comments 

Separate Instruction for each rt 

A~ = As . Aj = 0 .. - 1 ~j ~ 35 
L' = L+2 if A35 = 1 
AI =-A 
AI = IAI 
A~=As Aj=Aj -1~j ~35 
See *Note to transfer instructions 
AI = A + 2- 35 Ml AC overflow possible 
L' = L+2 if No Divide Check; Light is turned off if found on 
Index Camera connected to Cathode Ray tube 
Turns all sense lights off 
1 ~ i ~ 4 Turn on one of four lights 
L' = L+2 if ith switch is down (on) 1 ::: i :: 6 
l!O i ~2 Send impulse to hub i on punch control panel 
L' = L+2 If there is impulse on entry hub of printer panel 
1.5 i 5.10 Send impulse to hub i on printer panel 

Separate Instruction for each n 
LI = L+2 if P = 1 
AI = -IAI 
See *Note to transfer instructions 
L' = L+2 if Tape Check Light is off; Light turned off if found on. 
L' = L+2 if Sense Light i is on, Light turned off if found on 1 ~ i ~ 4 



CC-40 

To: 

From: 

MIT COMPUTATION C"ENTER 
Massachusetts Institute of Technology 

Cambridge 39" Massachusetts 

MEMORANDUM 

Page 1 of 23 

Computation Center Staff 

F. M. Verzuh 

Date: October 1" 1957 

Subject: Revised and Up-Dated Index of Available Share 704 Subroutines 

The purpose of this memorandum is to provide a revised and up-dated index 
of the Share-distributed 704 subroutines which are available in the MIT Computa~ion 
Center as of October I" 1957. This memorandum is a revision of the previously
issued memorandum CC-34~ which contains a list of punched card routines. 

This index presents the available subroutines in the manner defined as the 
Share catalogue classification which was approved at the 7th Share meeting in Decem
ber" 195 60 Specifically~ the attached list consists of five parts: 

1. A Share catalogue classification of 704 programs" 
2. An index of the 704 library of punched card subroutines" 
3. A listing of the subroutines available on the MIT Library Tape" 
4. A listing of new subroutines and cards received~ 
5. A listing of addended and superseded subroutines .. 

The particular format used in Part 2 contains the following information (reading from 
left to right): 

a. Share catalogue code classification" 

b.. Two-letter Share membership code -- on a Share membership basis" 

c. The identification code number of the subroutine employed by the 
originating Share member" 

d. Name or title of subroutine~ 

e. The Share distribution number (3-digit number)" 

f. A write-up is available unless there is an asterisk in place of the 
distribution number indicating no write -up" 

g. A listing is available unless there is an asterisk indicating no 
listing" 

h. The letter S indicates that symbolic cards are available at MIT" 

i. The letter B indicates that absolute binary cards are ayailable 
in- the MIT library. 

j.- The letter R indicates that relocatable binary cards are available 
in the MIT library" 
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Part 3 contains a list of the subroutines which are available on the Library 
Tape (logical tape 3). The following subroutines are available on the MIT Library 
Tape: 

NA34.1 Lm Square root 
UAS+Cl LIB Sine and Cosine 
UABDCl Lm Generalized Print Program 
UASTHl LIB BCD Tape Writing Program 
UASPHl LIB BCD Output Program 
LAS820 Lm Floating Natura! Logarithm 
LAS816 LIB Floating Exponential 
CLASCl LIB Arcsine and Arc Cosine 
LAS840 LIB Arctangent 
CLTANl LIB Tangent 
WH03 LIB Arctangent of AI B 
NA05.1 LIB Floating to Fixed 
NA06.1 LIB Fixed to Floating 
UAINVl LIB Matrix Inversion 
GMMEQl LIB GeneraJ.ized Matrix Equation 
UADBCl LIB Decima!l Octall BCD Loader 
UATSM2 LIB Read Tape with Redundancy Checking 
UACSH2 LIB Read BCD Tape or On-Line Card Reader 
GELAG LIB Lagrangian Interpolation 
PKPOWR LIB Real Power Evaluator 

END 

NOTE: For WH03 1 blanks must be in column 5 and 6 
For GELAG1 blank must be in column 6 
Letter 0 in PKPOWR 

LIB cards must be punched as shown in this listing and may be inserted anywhere 
in a SAP symbolic deck. (See Share material for specifications. ) 

When using the MIT system l mount reel number 103 as logical tape 3. 

The attached index of distributed programs "will be revised periodically 
to keep the index reasonably up to date. 

nb 
F." M. Verzuh 
Assistant Director 



CC-40 

COMPUTATION CENTER 

Massachusetts Institute of Technology 
Cambridge 39" Massachusetts 

REVISED SHARE CATALOGUE CLASSIFICATION 

Page 3 of 23 

At the 7th Share meeting on December 13-14" 1956" the Share program 
catalogue classification was extended and modified as follows: 

A. Programmed Arithmetic 
1. Real 
2. Complex 
3. Decimal 

Eo Elementary Functions 
1. Trigonometric 
2. Hyperbolic 
3. Exponential and Logarithmic 
4. Roots and Powers 

C. Polynomials and Special Functions 
1. Evaluation of Polynomials 
2. Roots of Polynomials 
3. Evaluation of Special Functions 

D. Operations on Functions and Solutions of Differential Equations 
1. Numerical Integration 
2. Numerical Solutions of Ordinary Differential Equations 
3. Numerical Solutions of Partial Differential Equations 
4. Numerical Differentiations 

E. Interpolation and Approximations 
1. Table Look-up and Interpolation 
2. Curve Fitting 
3. Smoothing 

F. Operations on Matrices" Vectors" and Simultaneous Linear Equations 
1. Matrix Operations 
2. Eigenvalues and Eigenvectors 
3. Determinants 
4. Simultaneous Linear Equations 

G. Statistical Analysis and Probability 
1. Data Reduction 
2. Correlation and Regression Analysis 
3. Sequential Analysis 
4. Analysis of Variance 
5.0 Random· Number Generators 



CC-40 

H. 

I. 

J. 

Operations Research and Linear Programming 

Input 
1. 
2. 
3. 
4. 

Binary 
Octal 
Decimal 
BCD 

50 Composite 

Output 
1. Binary 
2. Octal 
3. Decimal 
4. BCD 
5. Analog 
6. Composite 

K. Internal Information Transfer 
1. Read Write Drum 
2. Relocation 

L. Executive Routines 
1. Assembly 
2. Compiling 

M. Information Processing 
1. Sorting 
2. Conversion 
3. Collating and Merging 

N. Debugging Routines 
1. Tracing~ Trapping 
2. Dump 
3. Search 
4. Breakpoint Print 

O. Simulation Programs 
1. Peripheral Equipment Simulators 

P. Diagnostic Programs 

Q. Service Programs 
1. Clear~ Reset Programs 
2. Check Sum Programs 

Page 4 of 23 

Restore" Rewind" Tape Mark" Load Button Programs 

Zo All Other s 



Al CL 
Al CL 
Al CL 
Al GL 
Al GL 
Al MU 
Al NA 
Al NA 
Al NA 
Al .NA 
Al NA 
Al NA 
Al NA 
Al NA 
Al NA 
Al NA 
Al NA 
Al NA 
Al NA 
Al NA 
Al NA 
Al NA 
Al NA 
Al RS 
Al WB 
Al WB 
Al WB 

DPAI 
DPD1 
DPM1 
DPPA 
DPA1 
DPA2 
018 
88.1 
89.1 
90.5 
91.3 
92.1 
92.3 
93 .• 1 
94.0 
95.1 
96.1 
97.1 
98.1 
99.0 
107. 
108. 
122. 
0005 
DPA1 
DPD1 
DPM1 

A2 CL DPCI 
A2 CL DPC2 
A2 GE CPX 
A2 NA 019 
A2 NA 62.1 
A2 NA 63.1 
A2 NA 64.1 
A2 NA 65.1 
A2 NA 66.1 
A2 NA 67.0 
A2 NA 68.1 
A2 ·NA 69.1 

SHARE DISTRIBUTED PROGRAMS 

OCTOBER 1, 1957 

A. PROGRAMMED ARITHMETIC 

Al REAL 

DOUBLE PRECISION FLOATING ADD 
DOUBLE PRECISION FLOATING DIVIOE 
DOUBLE PRECISION FLOATING MULTIPLY 
DOUBLE-PLUS PRECISION ARITHMETIC (FLOATING POINT 
DOUBLE PRECISION FLOATING POINT ABSTRACTION 
MURA DOUBLE PRECISION ADDITION (FIXED POINT) 
DOUBLE PRECISION ARITHMETIC ABSTRACTION 
DouALE PRECISION CLA,CLS, LDQ 
DOUBLE PRECISION STO, STQ 
DOUBLE PRECISION FLOATING ADD AND SUBTRAcT 
DOUBLE PRECISION FLOATING MULTIPLY 
DOUBLE PRECISION FLOATING DIVIDE 
DOUBLE PRECISION FLOATING DIVIDE 
DOUBLE PRECISIONCHS 
DOUBLE PRECISION ABSTRCTN FOR INTERPRETIVE ROUTINE 
DOUBLE PRECISION TRA 
DOUBLE PRECISION TPL 
DOUBLE PRECISION TZE 
DOUBLE PRECISION SQUARE ROOT 
DOUBLE PRECISION ABSTRACTION EXIT 
DOUBLE PRECISION TMN 
·DOUBLE PRECISION TRANSFER ON NO ZERO 
ERROR DETECTION ROUTINE 
DOUBLE PRECISION FLOATING BINARY ARITHMETIC 
DOUBLE PRECISION FAD AND FSB 
DOUBLE PRECISION FLOATING DIVIDE 
DOUBLE PRECISION FMP 

A2 COMPLEX 

DOUBLE PRECISION COMPLEX FAD AND FMP 
DOUBLE PRECISION COMPLEX FAD, FMP,· AND FDP 
COMPLEX ARITHMETIC INTERPRETIVE SYSTEM 
COMPLEX ARITHMETIC ABSTRACTION FLO 
COMPLEX SIN AND COS RADIANS FLO 
COMPLEX N TH ROOT FLO 
COMPLEX EXP, FLO 
COMPLEX SINH AND COSH RADIANS, FLO 
COMPLEX LN, FLO. 
COMPLEX ABSTRACTION FOR INTERPRETIVE ROUTINE 
COMPLEX CLA, CLS, LDQ, FLO 
COMPLEXSTO AND STQ, FLO 

W 
223 
223 
223 
237 
110 
256 
096 
096 
096 
169 
169 
096 
149 
096 
096 
096 
096 
096 
096 
096 
096 
096 
096 
047 
198 
198 
198 

223 
223 
III 
087 
087 
087 . 
087 
087 
087 
087 
087 
087 

L 

* 

S 
S 
S 
S 
S 

5 

S R 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

061 S 

* 

S 
S 
S 

S 
S 
S 
S 
S 
S 
S 
S 



A2 NA 70.1 COMPLEX ADD AND SUB. FLO 
A2 NA 70.3 COMPLEX ADD AND COMPLEX SUBTRACT 
A2 NA 71.1 COMPLEX MPY, FLO 
A2 NA 72.1 COMPLEX DIV, FLO 
A2 NA 73.1 COMPLEX RECIPROCAL. FLO 
A2 NA 74.1 COMPLEX CHS 
A2 NA 75.1 COMPLEX TRANSFER ON IMAGINARY PLUS 
A2 NA 76.1 COMPLEX TRANSFER ON REAL PLUS 
A2 NA 77.1 COMPLEX TRANSFER ON REAL ZERO 
A2 NA 78.1 COMPLEX TNZ 
A2 NA 79.1 COMPLEX TRANSFER ON IMAGINARY ZERO 
A2 NA 80.1 COMPLEX TRA 
A2 NA 81.1 COMPLEX CONJUGATE 
A2 NA 82.1 COMPLEX EXIT ABSTRACTION 
A2 NA 83.0 COMPLEX DEBUG (ERROR DETECTION ROUTINE) 
A2 NA 84.1 COMPLEX NOP 
A2 NA 85.1 COMPLEX SCALAR MPY, FLO 
A2 NA 86.1 COMPLEX POLAR TO RECTANGULAR CONVERSION., RADIANS, FLO 
A2 NA 87.1 COMPLEX RECTANGULAR TO POLAR CONVERSION, RADIANS. FLO 
A2 NA 1930 SQUARE ROOT OF A COMPLEX NUMBER 

B1 AS AS09 
B1 CL ASCI 
B1 CL TANI 
B1 CS ART2 
B1 GE ARCT 
81 GE SIN2 
B1 LA S840 
B1 NA 0196 
B1 NA 0198 
B1 NA 30.3 
B1 NA 33.1 
01 NA 1353 
B1 RL 0021 
B1 RL 0029 
B1 RL 0041 
Bl RL 0052 
81 RL 0115 
81 RS 0083 
81 UA ATNI 
B1 UA 5+C1 
B1 WH 03 

A3 DEC H1AL 

B. ELEMENTARY FUNCTIONS 

Bl TRIGONOMETRIC 

SINE-COSINE,FLOATING 
ARC SINE AND ARC COSINE, FLO 
TANGENT, RADIANS, FLO 
ARCTANGENT 
ARCTANGENT SUBROUTINE (FLO, RADIANS) 
SINE-COSINE (RADIANS, FLO) 
ARCTAN ROUTINE FLOATING POINT 
FIXED POINT ARCTANGENT SUBROUTINE 
SIN COS SUBROUTINE FIXED POINT 
SINE-COSINE SUBROUTJNE RADIANS FLO 
ARCTANGENT RADIANS FLO 
ARC SINE - ARC COSINE SUBROUTINE 
SINE COSINE RADIANS DEGREES CIRCLES FIX 
TANGENT COTANGENT RADIAN FIX 
ARCTANGENT FIXED POINT RADIANS DEGREES CIRCLE 
ARC SINE ARC COSINE FIXED POINT 
TANGENT, COTANGENT RADIANS FIX 
ARCSINE ARC-COSINE FLOATING POINT RADIANS 
ARC TANGENT SUBROUTINE RADIAN FLO 
SINE AND COSINE SUBROUTINE RADIANS FLO 
ARCTAN AlB FLO 

6 

087 S 
190 087 
087 S 
087 S 
087 S 
087 S 
087 5 
087 S 
087 S 
087 S 
087 S 
087 S 
087 S 
087 
087 S 
087 S 
087 S 
087 S 
087 S 
211 S 

224 
116 
116 
092 
055 
033 
069 
194 
194 
104 
051 
246 
046 
046 
046 
046 
125 

* 004 
013 
049 

S 
S 
S 
S 

SB 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
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82 HYPERBOLIC 

B2 AS AS33 HYPERBOLIC SINE-COSINE, FLOATING 224 S 
B2 BA Fl13 TANH X FLO 016 S 

B3 EXPONENTIAL AND LOGARITHMIC 

B3 AS AS03 EXPONENTIAL,FLOATING 224 S 
B3 SA Fl12 EXPONENTIAL FLO 012 S 
B3 BA F114 LN X FLO 027 S 
83 GE EXP EXPONENTIAL SUBROUTINE FLO 003 S 
B3 GE EXP2 EXPONENTIAL SUBROUTINE FLO 020 S 
B3 GE LN NATURAL LOGARITHM FLO 003 S 
B3 LA S816 FLOATING EXPONENTIAL FLO 069 S 
B3 LA S820 NATURAL LOGARITHM FLOATING 069 S 
B3 NA 31.3 NATURAL LOGARITHM FLO 104 S 
B3 NA 31.5 NATURAL LOGARITHM 189 S 
83 NA 32.3 EXPONENTIAL SUBROUTINES 104 S 
B3 RL 0037 E TO - X FIXED POINT 021 S 
83 RL 0038 LOGARITHM FIXED POINT 106 S 
B3 UA EXP1 EXPONENTIAL SUBROUTINE FLO 010 S 
B3 UA LN 1 NATURAL LOGARITHM SUBROUTINE FLO 010 S 
83 UA LN 2 NATURAL LOGARITHM SUBROUTINE FLO 010 S 
B3 ~vB EXP1 DOUBLE PRECISION FLOATING POINT EXPONENTIAL SUBROUTINE 205 S 

B4 ROOTS AND POWERS 

B4 CL SQR2 SQUARE ROOT FLO 8 S 
B4 CL SQR3 SQUARE ROOT FLO 8 S 
B4 GE SQR SQUARE ROOT FLO * 3 S 
B4 MU EXP1 MURA EXPONENTIAL, BASE E 256 S R 
B4 ~~U EXP2 MURAEXPONENTIAL, BASE 2 256 S R 
B4 NA 34.1 SQUARE ROOT FLO 051 S 
B4 PK POVJR REAL POWER EVALUATOR 164 203 S R 
64 RL 0022 SQUARE ROOT FIXED POINT 018 S 
64 RL 0056 FIXED POINT SQUARE ROOT 046 S 
B4 UA SQRl SQUARE ROOT SUBROUTINE FLO 002 S 
B4 UA SQR2 SQUARE ROOT SUBROUTINE FLO 002 S 
84 UA SQR3 SQUARE ROOT SUBROUTINE FLO 004 S 
B4 UA SQR4 SQUARE ROOT SUBROUTINE FLO 004 S 

C. POLYNOMIALS AND SPECIAL FUNCTIONS 

C CS BSLS BESSEL FUNCTIONS, ALL ORDERS FOR ONE ARGUMENT 177 S 
C GE BPY BIVARIATE POLYNOMINAL FLO 003 S 
C GE BSL BESSEL FUNCTIONS III S 
C GL ROPI ROOTS OF POLYNOMIALS NEWTONS METHOD 110 S 
C GM POLl ~OLYNOMIAL EVALUATION FLO 043 SB 
C NA 152 GSMtvlS FUNCTION 155 S 
CO CL AEQ1 ROOTS OF A POLYNOMIAL FLO 116 S 



CO NA 152 GSMMS FUNCTION 
CO CL RANI RANDOM NUMBER GENERATOR 

C1 EVALUATION OF POLYNOMIALS 

C1 AS ASI4 POLYNOMIAL COEFFICIENT REDUCTION 
C1 GE BPY BIVARIATE POLYNOMINAL FLO 
C1 GM POLl POLYNOMIAL EVALUATION FLO 

C2 ROOTS OF POLYNOMIALS 

C2 CL AEQl ROOTS OF A POLYNOMIAL FLO 
C2 CL AEQ2 POLYNOMIAL WHERE THE COEFFICIENTS ARE EITHER REAL 
C2 GL ROPI ROOTS OF POLYNOMIALS NEWTONS METHOD 
C2 GM ZERI ZEROS OF A COMPLEX POLYNOMIAL 

C3 EVALUATION OF SPECIAL FUNCTIONS 

C3 GE BSL BESSEL FUNCTIONS 
(3 GM CFRI CONTINUED FRACTION SUBROUTINE 
C3 GM IEFl INCOMPLETE ELLIPTIC INTEGRALS 

D. OPERATIONS ON FUNCTIONS AND SOLUTIONS OF 
DIFFERENTIAL EQUATIONS 

DO CL SMDI SMOOTH AND DIFFERENTIATE DATA POINTS 

01 CL INTI 
01 CL INT2 
01 CL INT3 
Dl CL INT4 
01 CL INT4 
01 GL GAUS 
Dl LA 5888 
D1 NO SIG 
Dl PK HEQl 

01 NUMERICAL INTEGRATION 

INTEGRAL EVAL., TRAPEZ. RULE (EQU. INTERVALS) 
INTEGRAL EVAL., TRAPEZ. RULE (UNEQU. INTERV.) 
INTEGRAL EVAL., SIMPSONS RULE (EQU. INTERV.) 
INTEGRAL EVAL., SIMPSONS RULE (UNEQU. INTERV.) 
INTEGRAL EVAL., SIMPSONS RULE (UNEQU. INTERV.) 
INTEGRATION SUBROUTINE, GAUSS QUADRATURE METHOD 
GAUSS INTEGRATION OF MULTIPLE INTEGRALS. 
SIMULTANEOUS MULTIPLE fNTEGRATION, FLOATING PT 
POINT HERMITE-GAUSS QUADRATURE INTEGRATION 

D2 NUMERICAL SOLUTIONS OF 
ORDINARY DIFFERENTIAL EQUATIONS 

D2 AT TPI TWO POINT BOUNDRY CONDITION DIFFERENTIAL EQUATIR 
D2 CL DEQ DIFFERENTIAL EQUATIONS ROUTINE 
D2 GM DEQ1 DIFFERENTIAL EQUATION FLO 
D2 LA S887 INTEGRATION OF SPECIAL FORM OF 2ND ORDER EQU. 
D2 PK NIDA DIFFERENTIAL EQUATION SOLVJNG SYSTEM 

D3 NUMERICAL SOLUTIONS OF 
PARTIAL DIFFERENTIAL EQUATIONS 

155 
139 

224 
'003 
043 

116 
223 
110 
225 

III 
225 
225 

139 

116 
116 
116 
116 
2'22 
237 
141 
240 
175 

8 

S 
S 

SB 
S 
5B 

s 
s 
S 
S 

5 
S 
S 

S 

S 
S :,,2;::: 
S '.: 

S 
S 
S 
S 
S 
S 

238 S 
248 S 
063 S 
141 S 
144 203 SBR 



D3 AT MGl MESH GENERATOR 

D4 NUMERICAL DIFFERENTIATIONS 

D4 CL SMDl SMOOTH AND DIFFERENTIATE DATA POINTS 

El BA F016 
E1 CL DD12 
E1 CL DDT1 
E1 GE LAG 
El GM DINl 
E1 GM HVPl 
El GM HVT1 
E 1 G~1 PVH 1 
El G~~ PVTl 
E1 GM TINl 
E 1 GM T I N2 
E1 GM TVH1 
E1 GM TVPl 
E1 LA S880 
El NA 04.1 
E1 PK ANIP 
E1 UA BPEl 
E1 UA BPE3 
E1 WK LIN1 

E. INTERPOLATION AND APPROXIMATIONS 

E1 TABLE LOOK-UP AND INTERPOLATION 

TABLE LOOK UP AND FAMILY INTERPOLATION FIX 
TABL~ LOOK UP DIVIDED DIFFERENCE INTERPOLATION 
DIVIDED DIFFERENCE TABLE FORMATION 
LAGRANGIAN INTERPOLATION SUBROUTINE FLO 
DOUBLE INTERPOLATION FLo 
AIR TAaLE SUBPROGRAM 
AIR TABLE SUBPROGRAM 
AIR TABLE SUBPROGRAM 
AIR TABLE SUBPROGRAM 
TABLE INTERPOLATION FLO 
INTERPOLATION SUBROUTINE 
AIR TABLE SUBPROGRAM 
AIR TABLE SUBPROGRAM 
TABLE LOOK UP BINARY LINEAR INTERPOLATION FLO 
BINARY SEARCH ROUTINE 
AITKENS INTERPOLATION FOR N EQUAL INTERVALS FLO 
BIVARIATE POLYNOMIAL EVALUATION SUBROUTINE 
BIVARIATE TABLE INTERPOLATION 
LAGRANGIAN INTERPOLATION 

E2 CURVE FITTING 

E2 CL LSQ1 LEAST SQUARES POLYNOMIAL FIT 
E2 CL PIN1 PARABOLIC INTERPOLATION 
E2 CL PIN2 BIVARIATE PARABOLIC INTERPOLATION 
E2 GM HAS1 HARMONIC ANALYSIS SUBROUTINE 
E2 GM ITR.1 ITERATION SUBROUTINE 
E2 GM ITRI ITERATION SUBROUTINE 
E2 G~ LSQ1 GENERAL LEAST SQUARES CURVE FITTING ROUTINE 
E2 GM SL30 SMOOTHING WEIGHT TABLE SL30 
E2 GM S~31 SMOOTHING WEIGHT TABLE SL31 
E2 GM SL32 SMOOTHING WEIGHT TABLE SL32 
E2 GM SMTI SMOOTHING SUBROUTINE FLO 
E2 LA S872 GENERAL LEAST SQUARES 
E2 NA 0197 FIXED POINT FOURIER ANALYSIS 
E2 NY FSC1 FIXED POINT FOURIER COEFFICIENTS 
E2 PK 4EA1 FOURIER SERIES COEFFICIENT SUBROUTINE 
E2 SC CUF1 CURVE FITTING PROGRA~ 

233 

139 

007 
116 
116 
003 
043 
121 
121 
121 
121 
043 
259 
121 
121 
069 
051 
122 
010 
081 
197 

9 

5 

S 

039 S 
S 
S 
S 
SB 
S 
S 
S 
S 
5B 
S 
S 
S 
S 
S 
S R 
S 
5 
S 

116 S 
248 S 
248 S 
121 S 
121 S 
225 S 
121 S 
156 121 S 
156 121 S 
156 121 S 
121 S 
141 S 
194 S 
250 S R 
175 S I~ 

201 SB 



F GE SMQ 
F GL DEV1 
F GM MEQl 
F NY CRV1 
F NY CSM2 
F NY FMAl 
F NY MXL1 
F PK C Ii'v1X 
F PK FLIP 
FO .CL DEll 
FO CL DET2 
Fa CL FSCI 
FO CL FSRI 
FO CL LSQ2 
FO CL LSQ3 
FO CL MADl 
FO CL MBHI 
FO CL t~CP 1 
FO CL r-1CR 1 
FO CL MEXI 
FO CL MINI 
Fa CL MIV1 
FO CL MKOI 
FO CL MLDI 
FO CL MLPI 
FO CL MMPI 
FO CL MPRl 
FO CL MSB1 
FO CL MSMl 
FO CL MSTl 
FO CL MTRI 
FO CL MTXl 
FO CL SMEl 
FO CL S~~E 1 
FO CL SME2 
FO CL SME3 
FO LA S885 
FO MB MTX1 
FO PK CIMX 
FO PK FLIP 
FO UA INVI 

E3 SMOOTHING 

F. OPERATIONS ON MATRICES, 
VECTORS AND SIMULTANEOUS LINEAR EQUATIONS 

SIMULTANEOUS EQUATION SOLUTION 
DETERMINANT EVALUATION 
GENERALIZED MATRIX EQUATION 
CHARACTERISTIC ROOTS AND VECTORS 
CHANGE SIGNS OF MATRIX ELEMENT 
FLOATING POINT, SINGLE PRECI·SION MATRIX ADDITION 
MATRIX CONVERSION FIT 
COMPLEX ELEMENT MATRIX INVERSION 
COMPLEX ELEMENT NATRIX INVERSION 
DETERMINANT AND EIGENVECTOR FOR REAL MATRIX 
DETERMINANT AND EIGENVECTOR FOR COMPLEX MATRIX. 
FRACTION SERIES SOLUTION COMPLEX 
FRACTION SERIES SOLUTION, REAL 
LEAST SQUARES SOL~ OF SIMULTANEOUS EQUATIONS 
LEAST SQUARES SOL. OF SIMULTANEOUS EQUATIONS 
MATRIX ADDITION 
MATRIX HEADING REMOVAL 
r-1ATR I X PUNCH 
MATRIX CARD READ 
MATRIX EXPAND 
MATRIX INTERCHANGE OF ROWS AND COLUMNS 
MATR I X. INVERSE 
TIMES UNIT MATRIX 
LOAD MATRIX TO c.S. FROM DRUM OR TAPE 
MATRIX LOOP TEST 
MATRIX MULTIPLICATION 
MATRIX PRINT 
MATRIX SUBTRACTION 
SCALAR MATRIX MULTIPLICATION 
STORE MATRIX FROM C.S. TO C.S., DRUM, OR TAPE 
MATRIX TRANSPOSE 
INTERPRETATION MATRIX ABSTRACTION 
SIMULTANEOUS REAL EQUATIONS, DETERMINANT 
SIMULTA~EOUS REAL EQUAT)ONS, DETERMINANT 
SIMULTANEOUS EQUATIONS COMPLEX 
SIMULTANEOUS REAL EQUATIONS 
SOLUTION OF GENERAL MATRIX EQUATION AX = B. 
GENERALIZED MATRIX ABSTRACTION, REAL COMPLEX 
COMPLEX ELEMENT MATRIX INVERSION 
COMPLEX ELEMENT MATRIX INVERSION 
MATRIX INVERSION 

\ 

Fl MATRIX OPERATIONS 

" FI CL MADl MATRIX ADDITION 

003 
110 
043 
148 
178 
170 
173 
122 
122 
116 
116 
139 
139 
116 
116 
085 
085 
085 
085 
085 
085 
085 
085 
085 
085 
085 
085 
085 
085 
085 
085 
085 
116 
222 
116 
116 
141 
138 
122 
122 
058 

085 
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S 
S 
5 R 

B 
S R 
S R 
S R 
S R 
5B 
S 
5 
S 
5 
S 
5 
5 
S 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5B 
5 

5 



Fl CL MBHl MATRIX HEADING REMOVAL 
Fl CL MCPl MATRIX PUNCH 
Fl CL MCRI MATRIX CARD READ 
Fl CL MEXI MATRIX EXPAND 
Fl CL MINI MATRIX INTERCHANGE OF ROWS AND COLUMNS 
Fl CL MIVI MATRIX INVERSE 
Fl CL MIV2 INVERSE, RE~L 
Fl CL MIV3 INVERSE, REAL OR COMPLEX. 
Fl CL MKOI TIMES UNIT MATRIX 
Fl CL MLDI LOAD MATRIX TO C.S. FROM DRUM OR TAPE 
Fl CL MLPI MATRIX LOOP TEST 
Fl CL MMPI MATRIX MULTIPLICATION 
Fl CL MNRI NORMALIZE MATRIX 
Fl CL MNR3 NORMALIZE MATRIX BY COLUMNS. 
Fl CL MPRI MATRIX PRINT 
Fl CL MSBI MATRIX SUBTRACTION 
Fl CL MSMI SCALAR MATRIX MULTIPLICATION 
Fl CL MSTI STORE MATRIX FROM C.S. TO C.S., DRUM, OR TAPE 
Fl CL MST2 STORE SUBMATRICES IN A LARGE MATRIX 
Fl CL MST3 STORE ROW MATRICES INTO A LARGE MATRIX 
Fl CL MTRI MATRIX TRANSPOSE 
Fl CL MTRI MATRIX TRANSFER 
Fl CL MTXl 1NTERPRETATION MATRIX ABSTRACTION 
Fl CL MVPl VECTOR DOT PRODUCT 
Fl CL PMCI EIGENVALUE SOLUTION, COMPLEX 
Fl LA S885 SOLUTION OF GENERAL MATRIX EQUAT+ON AX = B. 
Fl MB MTXl"GENERALIZED MATRIX ABSTRACTION, REAL COMPLEX 
Fl NY CMII COMPLEX ~ATRIX INVERSION 
Fl NY DMII MATRIX INVERSION 
Fl UA INVI MATRIX INVERSION 

F2 EIGENVALUES AND EIGENVECTORS 

F2 CL DETl DETERMINANT AND EIGENVECTOR FOR REAL MATRIX 
F2 CL FSCl FRACTION SERIES SOLUTION COMPLEX 
F2 NY CRVI CHARACTERISTIC ROOTS AND VECTORS 
F2 NY CRV3 CHARACTERISTIC ROOTS AND VECTORS 
F2 GM EIG2 EIGENVALUE SUBROUTINE 

F3 DETERMINANTS 

F3 CL DET2 DETERMINANT AND EIGENVECTOR FOR COMPLEX MATRIX. 
F3 CL DET3 DETERMINANT AND EIGENVECTOR, REAL 
F3 CL SMD2 SMOOTH AND DIFFERENTIATE DATA POINTS 
F3 CL MDTl DETERMINANT AND EIGENVECTOR EVALUTION 
F3 GL DEVl DETERMINANT EVALUATION 

F4 SIMULTANEOUS LINEAR EQUATIONS 

F4 CL SMEI SIMULTANEOUS REAL EQUATIONS, DETERMINANT 

085 
085 
085 
085 
085 
085 
223 
223 
085 
085 
085 
085 
223 
236 
085 
085 
085 
085 
223 
223 
085 
223 
085 
223 
248 
141 
138 
185 
232 
058 

116 
139 
148 
218 
225 

116 
223 
223 
223 
110 

116 

11 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

B 
S 
S 

s 
S 

B 
B 

S 

s 
s 
s 
s 
s 

s 
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F4 CL SME2 SIMULTANEOUS EQUATIONS COMPLEX 116 S 
F4 CL SME3 S IrvJUL TANEOUS REAL EQUATIONS 116 S 
F4 CL SIv1E4 SIMULTANEOUS EQUATIONS, REAL 223 S 
F4 CL SME5 SIMULTANEOUS EQUATIONS, REAL 223 S 
F4 GE SMQ SIMULTANEOUS EQUATION SOLUTION 003 S 
F4 Gf'.1 MEQI GENERALIZED MATRIX EQUATION 043 S R 

G. STATISTICAL ANALYSIS AND PROBABILITY 

G NY MR1 MULTIPLE REGRESSION AND CORRELATION ANALYSIS 151 B 

G1 DATA REDUCTION 

G2 CORRELATION AND REGRESSION ANALYSIS 

G2 NY MR1 MULTIPLE REGRESSION AND CORRELAT+ON ANALYSIS 151 B 

G3 SEQUENTIAL ANALYSIS 

G4 ANALYSIS OF VARIANCE 

G5 RANDOM NUMBER GENERATORS 

G5 CL RANI RANDOM NU~1BER GENERATOR 139 * S 

H. OPERATIONS RESEARCH AND LINEAR PROGRAMMING 

HO RS LPS1 LINEAR PROGRAMMING SYSTEM 108 
H RS LNPl LINEAR PROGRAMMING PROGRAM 161 108 
Hl RS LPS1 LINEAR PROGRAMMING SYSTEM 108 

I. INPUT 

II BINARY 

II DM CSBl ONE CARD ABSOLUTE BINARY LOADER 137 B 
II DS CBLl CHINESE BINARY ON-LINE LOADER 162 SB 
11 GL BULl ONE CARD ABSOLUTE BINARY UPPER LOADER 028 B 
11 GL BUL2 ONE CARD ABSOLUTE BINARY UPPER LOADER 044 B 
I 1 MU LBL3 MURA LOWER BINARY LOADER (ONE CARD) 251 SB 
I 1 MU UBL1 MURA UPPER BINARY LOADER (ONE CARD) 251 SB 
I 1 NY BL1 * i~ B 
I 1 NY RBLl RELOCATABLE BINARY LOADER 183 B 
11 PK CSBl ABSOLUTE BINARY CARD + TRANSFER CAR~ LOADER 019 B 
I 1 PK CSB2 ABSOLUTE BINARY + CORRECTION CARD LOADER 019 B 
I 1 PK CSB3 RELOCATING BINARY LOADER, LOWER 208 5B 
II PK CS84 GF-NERAL BINARY CARD LOADER 019 B 
II PK CSBR RELOCATING BINARY LOADER, UPPER 208 5B 
I 1 RA BCSC BINARY LOADER AND CHECK SUM CORRECTOR (LBLCSC) 082 B 
I 1 RL 0058 ABSOLUTE BINARY LOADER 106 B 



11 UA CSE1 ABSOLUTE BINARY LOADER 
11 UA CSB2 ABSOLUTE BINARY LOADER 
11 UA RWTl BINARY READ-WRITE TAPE PROGRAM 
11 WK Tl1 AUTOMATIC TAPE LOADER-TQ WRITE A SELF-LOADING R 
11 UA TSB3 LOAD BINARY CARD IMAGES FROM TAPE 

12 OCTAL 

12 DM OCHG 704 ONE-CARD OCTAL LOADER 
12 RS 112X AND 112Y ONE CARD OCTAL CORRECTORS 
12 WH 02 SEQUENTIAL DATA INPUT-VARIABLE FIELD 

13 DECIMAL 

13 NO INP VARIABLE FIELD DECIMAL INPUT 
13 MU RDII MURA READ DECIMAL INTEGER ROUTINE 
13 NO VNPT A VARIABLE FIELD PERIPHERAL INPUT 
13 NY BlI1 BASIC LOOP INITIALIZER 
13 NY BLUI BASIC LOOP UPDATER 
13 NY DCR2 DIRECT CARD READER 
13 NY DLI DECIMAL DATA INPUT PROGRAM 
13 NY INS1 INTEGER TO NUMBER SCALER 
I 3 NY L vJ R 1 'L 0 CAT ION TOW 0 R K SPA C ERE T R I EVE R 
13 NY NFS2 NUMBER TO FRACTION SCALER 
13 NY PCR2 PERIPHERAL CARD READER 
13 RS 0001 CARD TO QUASI BCD 
13 RS 0046 FLOATING POINT + FIXED POINT DECIMAL INPUT. 

14 GL 
14 NA 
14 NA 
14 NY 
14 NY 
14 RS 
14 UA 
I 4 ~vH 

14 \!JH 

19 EL 
19 GL 
19 GS 
19 NY 
19 NY 
19 NY 
19 UA 
19 UA 
19 WH 

IN4 
0180 
1801 
DBDI 
ISC1 
0001 
DBCl 
001 
02 

BOLl 
FILE 
IN2 
BOLl 
INPI 
INP2 
CSH2 
DBCl 
001 

14 BCD 

BCD TAPE INPUT PROGRAM 
CARD PROGRAMMED CONVERTER 
CARD PROGRAMMED CONVERTER 
HOLLERITH TO BCD CONVERSION 
INPUT SCALER 
CARD TO QUASI BCD 
DECIMAL, OCTAL, BCD LOADER 
CARD DATA INPUT-VARIABLE FIELD 
SEQUENTIAL DATA INPUT-VARIABLE 

19 COMPOSITE 

FIELD 

TWO CARD SELF LOADING PROGRAM TO LOAD OBSOLUTE BINARY 
COMPOSITE INPUT PROGRAM 
SCHENECTADY DECIMAL INPUT PROGRAM-VARIABLE FORMAT 
BINARY OCTAL LOADER 
INPUT PROGRAM UNDER SENSE SWITCH CONTROL 
INPUT PROGRAM UNDER SENSE LIGHT CONTROL 
READ BCD TAPE OR ON-lINE CARD READER 
DECIMAL, OCTAL, BCD LOADER 
OCTAL DATA INPUT VARIABLE FIELD 

066 
066 
120 
214 
119 

101 
249 
134 

241 
256 
209 
145 
145 
145 
152 
145 
145 
145 
145 
018 
040 

182 
150 
245 
235 

* 018 
073 
057 
134 

182 
181 
204 
215 
206 
206 
073 
073 
057 

13 

SB 
S 
S 
SB 
SB 

B 
B 

S R 

S 
S R 
S 
S R 

R 
S R 
SB 
S R 
S R 
S R 
S R 
S 
S 

S 
S 
S 
S R 
S R 
S 
S 
S R 
2 

S 
S 
S 

B 
S R 
S R 
S 
S 
S R 
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19 UA T5M2 READ TAPE WITH REDUNDANCY CHECKING 073 5 

J. OUTPUT 

J Grvl CAP1 COMMENT ATTACHED PRINTER 121 5 
JO CL PLT1 POINT PLOT 131 5 

J1 BINARY 

Jl LA A720 REPRODUCE BINARY CARD5 WITH CORRECT CHECK SUM. 069 5B 
J1 r-.1U BPUl MURA BINARY PUNCH ROUTINE 256 5 R 
Jl rv1U BPU2 MURA BINARY PUNCH ROUTINE 256 5 R 
J1 NA 03.1 ABSOLUTE BINARY CARD PUNCH 051 S 
J1 NY BPUI BINARY PUNCH 075 S R 
-.11 NY BPU3 BINARY PUNCH 075 5 R 
J1 NY BPU4 BINARY PUNCH PROGRAM 212 5B 
J1 NY BPU5 BINARY PUNCH PROGRAM 212 5B 
J1 NY BTD1 BINARY TAPE OR DRUM DUMP 075 5 R 
Jl NY RTD2 BINARY TAPE OR DRUM DUMP 075 5 R 

J2 OCTAL 

J2 NA 12.1 ABSOLUTE OCTAL CARD PUNCH 051 5 
J2 NA 12.2 AB50LUTE OCTAL CARD PUNCH 150 
J2 RL 0010 PRINT TAPE IN OCTAL 018 S 
J2 RL 0065 OCTAL TAPE PRINT 106 B 

J3 DECIMAL 

J3 GM CAPl CO~MENT ATTACHED PRINTER 121 S 
J3 LA SIlO PRINT FLOATING DECIMAL DATA 069 S 
J3 LA 5111 PRINT FLOATING DECIMAL DATA 069 S 
J3 ~~u PIFI MURA VARIABLE COLUMN INTEGER-FRACTION PRINT 258 S R 
J3 MU PRFl MURA VARIABLE COLUMN FRACTION PRINT 258 5 R 
J3 tv1U PRF2 MURA 5IX COLUMN FRACTION PRINT 258 S R 
J3 MU PRF3 MURA VARIABLE COL. AND DIGIT ROUNDED FRACTION P 258 S R 
J3 ~1U PRI1 MURA VARIABLE COLUMN INTEGER PRINT 258 S R 
J3 NA 0117 WRITE 6-DIGIT DECIMAL INTEGER ON CRT 150 S 
J3 NY BLII BASIC LOOP INITIALIZER 145 S R 
J3 NY BLUl BASIC LOOP UPDATER 145 R 
J3 NY D801 FIXED POINT OUTPUT FOR ATTACHED PRINTER 152 S R 
J3 NY DCP2 DIRECT CARD PUNCHER 145 5 R 
J3 NY DLP2 DIRECT LINE PRINTER 145 S R 
J3 NY FPOl FLOATING POINT OUTPUT - ATTACHED PRINTER 075 5. R 
J3 NY FP02 FLOATING POINT OUTPUT - ATTACHED PUNCH 075 5 R 
J3 NY FP03 FLOATING POINT OUTPUT - PERIPHERAL PRINTER 075 5 R 
J3 NY FP04 FLOATING POINT OUTPUT - PERIPHERAL PUNCH 075 S R 
J3 NY NFS2 NUMBER TO FRACTION 5CALER 145 S R 
J3 NY PCP2 PER r PHERAL. CARD PUNCHER 145 S R 
.J3 NY PLP2 PERIPHERAL LINE PRINTER 145 S R 
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J3 NY WLDI WORKSPACE TO LOCATION DISPERSER 145 S R 
J3 RL 0007 NORMALIZED FLOATING POINT PRINT 018 S 
J3 RL 0020 FRACTIONAL FIXED POINT PRINT 018 S 
J3 RL 0023 NORMALIZED FLOATING PO.JNT PRINT 021 S 
J3 RL 0063 FLOATING POINT TAPE PRINT 106 B 
J3 RS 0006 RCD TO PRINTER OR PUNCH 018 S 
J3 RS 0129 FLOATING POINT DECIMAL PUNCH 257 S 
J3 WB SPFI DOUBLE PRECISION FLOATING POINT PRINT 205 S 

J4 BCD 

J4 GL OUTI GENERAL PURPOSE OUTPUT PROGRAM 084 S 
J4 GL OUT2 GENERAL PURPOSE OUTPUT PROGRAM 084 S 
J4 GM GPRI GENERAL PRINT PROGRAM 070 B 
J4 GM GPR2 GENERAL PRINT PROGRAM 070 B 
J4 GM GPR3 GENERAL PRINT PROGRAM 070 B 
J4 GM GPR4 GENERAL PRINT PROGRAM 070 B 
J4 GM GPR5 GENERAL PRINT PROGRAM 070 8 
J4 NA 0109 WRITE A SINGLE BCD CHARACTER ON CRT 150 S 
J4 NA 0110 WRITE BCD CHARACTES STORED· IN N-704 WORDS ON CRT 150 S 
J4 NA 0111 PLOT PT. GIVEN BY SET OF COORDINATES IN FL. PT. 150 S 
J4 NA 0112 GENERATE GRID ON CRT 150 S 
J4 NA 1391 CONVERT BINARY CARDS TO OCTAL CARDS 150 S 
J4 NY CIG1 CARD IMAGE GENERATOR * S R 
J4 NY DHLI BCD TO HOLLERITH 235 S R 
J4 NY OSCI OUTPUr SCALER 174 S R 
J4 NY PCP2 PERIPHERAL CARD PUNCHER 145 S R 
,)4 NY PLP2 PERIPHERAL LINE PRINTER 145 S 
J4 NY TRCI BCD RECORD TO CARD IMAGE * S R 
J4 NY TRGI BCD TAPE RECORD GENERATOR * S R 
J4 RS 0006 BCD TO PRINTER OR PUNCH 018 S 
J4 UA BDCl GENERALIZED PRINT PROGRAM 072 S R 
J4 UA STHI BCD TAPE WRITING PROGRAM 072 S 

J5 ANALOG 

J5 CL PLT2 POLAR PLOT 236 S 

J9 COMPOSITE 

J9 GL OUTl GENERAL PURPOSE OUTPUT PROGRAM 084 S 
J9 GL OUT2 GENERAL PURPOSE OUTPUT PROGRAM 084 S 
J9 GM GPRI GENERAL PRINT PROGRAM 070 B 
J9 Gr-1 GPR2 GENERAL PRINT PROGRAM 070 B 
J9 GM GPR3 GENERAL PRINT PROGRAM 070 B 
J9 GM GPR4 GENERAL PRINT PROGRAM 070 B 
J9 GM GPR5 GENERAL PR I NT PROGRArvl 070 B 
J9 GS OUTR GENERAL PURPOSE OUTPUT PROGRAM 204 S 
J9 NS 006 BINARY PROGRAM LISTER 102 SB 
J9 NY OUTl DECIMAL OUTPUT PROGRAM UNDER SENSE SWITCH CONTROL 206 S R 
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J9 NY OUT2 DECIMAL OUTPUT PROGRAM UNDER SENSE LIGHT CONTROL 206 S R 
J9 UA BDCl GENERALIZED PRINT PROGRAM 072 S 
J9 UA SPHI BCD OUTPUT PROGRAM 072 S 

K. INTERNAL INFORMATION TRANSFER 

K RL 0044 TAPE.COPY 106 B 
K RL 0059 BINARY CHECK SUM CORRECTOR 106 B 
K RL 0080 WORD INSERTION 106 S 
K RL 0081 ECHO ·CHECK PRINTER COpy LOOP 106 S 
K RL 0116 CHECK SUM TAPE CQPY 133 R 
K RS 0075 AOJlJST TAPE 091 SB 
K RS 0077 REVERSE TAPE 091 SB 
KO NO RWT READ WRITE TAPE SUBROUTINE. 209 S 
KO NY TFDI TAPE FILE DUPLICATOR 255 SB 
KO NY TFD2 TAPE FILE DUPLICATOR 255 S R 
KO UA (CB1 BINARY CHECK SUM CORRECTOR 010 B 
KO UA CSH2 READ BCD TAPE OR ON-LINE CARD READER 073 S 
KO UA (TH1 OFF-LINE CARD READER SIMULATOR 024 SB 
KO UA RWD2 READ-WRITE DRUM PROGRAM 080 S 
KO UA RWT1 BINARY READ-WRITS TAPE PROGRAM 120 S 
KO UA SPHl BCD OUTPUT PROGRAM 072 S 
KO UA STHl BCD TAPE WRITING PROGRAM 072 S 
KO UA TCHI OFF-LINE PUNCH SIMULATOR 071 SB 
KO UA TPHI OFF-LINE PRINTER SIMULATOR 071 SB 
KO UA TSB3 LOAD BINARY CARD IMAGES FROM TAPE 119 SB 
KO UA TSrv12 READ TAPE WITH REDUNDANCY CHECKING 073 S 

Kl READ WRITE DRUM 

Kl "NY BTD4 BINARY TAPE OR DRUM DUMP 213 S R 
Kl UA R\-JDl READ-WRITE DRUM 054 S 
Kl UA RWD2 READ WRITE DRUM PROGRAM 080 S 

K2 RELOCATION 

L. EXECUTIVE ROUTINES 

LO CW DISl RELOCATABLE TO SYMBOLIC DISASSEMBLER 153 B 
LO PK DSMB BINARY CARD DISASSEMBLY PROGRAM 158 * 
LO RS 0128 DE RELATIVIZE PROGRAM 230 SB 

. L 1 ASSEMBLY 

Ll NA PREA PRE-ASSEMBLY PROGRAM 176 SB 
Ll NA SAP1 SYMBOLIC ASSEMBLY PROGRAM 176 SB 
Ll NA SAP2 SYMBOLIC ASSEMBLY PROGRAM NAA VERSION 176 SB 
Ll NA 1780 WRITE BINARY LIBRARY TAPE 176 SB 
Ll RN 019 701-704 SYMBOLIC ASSEMBLY PROGRAM - 1 FRArv1 014 
Ll UA SAPl SHARE ASSEMBLER 056 036 SB 
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L2 COMPILING 

M. I N FOR tv1 A T ION PROCESSING 

M1 SORTING 

Ml NA 20.1 SORTING,MINIMUM SPACE 051 5 
M1 NO SORT A MEMORY-SORT SUBROUTINE 209 S 
~~ 1 NS MRGI r-1ERGE PROGRA~1 129 SB 
M1 NS SRT1 SORT PROGRAM 129 SB 

M2 CONVERSION 

M2 NA 05.1 FLOATING TO FIXED 051 5 
M2 NA 06.1 FIXED TO FLOATING 05°1 5 
M2 NA 07.1 FIXED INPUT OUTPUT SCALING SUBROUTINE 051 5 
~~ 2 NA 15.1 FLOATING INPUT SCALING 051 5 
M2 NA 16.1 FLOATING OUTPUT SCALING SUBROUTINE 051 5 
M2 NO BCDI PACKED BCD TO INTEGER BINARY SUBROUTINE. 209 5 
M2 NO FCD FLOATING NUMBER TO PACKED BCD SUBROUTINE. 209 5 
(\12 NY CrG1 CARD IMAGE GENERATOR * 5 R 
(\12 NY OSCI OUTPUT SCALER 174 5 R 
M2 NY TRC1 BCD RECORD TO CARD IMAGE * 5 R 
M2 NY TRG1 BCD TAPE RECORD GENERATOR * 5 R 
~4 2 RS 0002 PACKED BCD TO INTEGER BINARY 018 5 
t--12 RS 0003 POSITIVE BINARY INTEGER TO UNPACKED BCD 018 5 
r-12 RS 0009 POSITIVE BINARY INTEGER TO UNPACKED BCD 018 5 
~'12 UA CT01 OUADOCTAL TAPE WRITING PROGRAM 221 56 
r42 UA TSQ1 QUADOCTAL TAPE READING PROGRAM 221 56 

M3 COLLATING AND MERGING 

N. DEBUGGING ROUTINES 

NO LA 0481 TRAP DECIMAL OR OCTAL MEMORY PRINT 095 * 6 
NO NS 006 BINARY PROGRAM LISTER 102 SB 
NO UA SPM1 TRAP DECIMAL MEMORY PRINT 113 SB 

Nl TRACING, TRAPPING 

N1 GS HEJ TRAPPING MODE CONTROL SUBROUTINES. 204 5 
N1 LA 0080 LOGIC TRACE 069 SB 
N1 LA 0081 LOGIC TRACE WITH PARTIAL PRINT 069 S6 
N1 LA 0481 DYNAMIC PRINT MONITOR 095 * 
N1 ~1U EAS2 MURA EFFECTIVE ADDRESS SEARCH ROUTINE 253 56 
N1 MU TTV1 MURA TRANSFER TEST (VISUAL) 253 SB 
Nl NS TRC1 TRACE PROGRAM, SUPERCEDES NS001 129 6 
N1 NY FTRl HIGH-SPEED FLOW TRACE 147 56 
Nl UA SP02 FLOW TRACE 026 56 



N1 \~K BP 

N2 GA 
N2 LA 
N2 LA 
N2 MU 
N2 NS 
r~2 PK 
N2 RS 
N2 UA 

VALT 
A420 
D770 
FRD1 

005 
SPOA 
0071 
SP01 

LEVELS OF BREAKPOINT PRINTING 

N2 DUMP 

STATUS STORING ROUTINE 
DUMP MEMORY ON A SELECTED LOGICAL DRUM 
MEMORY PRINT OUT 
MURA FRACTION DUMP 
MEMORY VERIFICATION PROGRAM 
PRINT AND RESTORE CONSOLE 
PUNCH CONSOLE 
CONTROL PANEL PRINT + OCTAL MEM. PRINT (SCOOP) 

N3 SEARCH 

N3 LA D620 TRANSFER SEARCH PROGRAM 
N3 LA D621 SEARCH MEMORY 
N3 NS 005 MEMORY VERIFICATION PROGRAM 

N4 BREAKPOINT PRINT 

N4 UA SPM1 TRAP DECIMAL MEMORY PRINT 

O. SIMULATION PROGRAMS 

o EL TEST 36 SIMULATED LOGICAL SWITCHES 

01 PERIPHERAL EQUIPMENT SIMULATORS 

01 NY PCVl PERIPHERAL CARD VERIFIER 
01 UA CTHl OFF-LINE CARD READER SIMULATOR 
01 UA TCH1 OFF-LINE PUNCH SIMULATOR 
01 UA TPH1 OFF-LINE PRINTER SIMULATOR 

P. DIAGNOSTIC PROGRAMS 

Q. SERVICE PROGRAMS 

Q1 CLEAR, RESET PROGRAMS 

Q1 CL OUDl OVERFLOW, UNDERFLOW, AND DIVIDE CHECK TEST 
Q1 UA ZCS1 CLEAR CORE STORAGE AND MAIN FRAME 
01 UA ZCS2 SET CORE STORAGE. TO ZERO 
Q1 UA ZDR1 CLEAR N DRUMS 

Q2 CHECK SUM PROGRAMS 

Q2 NY BL2 BINARY LOADER AND ZERO CHECKSUM CORRECTOR 
Q2 NY BL3 BINARY LOADER AND CHECKSUM CORRECTOR 
Q2 UA CCBl BINARY CHECK SUM CORRECTOR 
Q2 RL 0059 BINARY CHECK SUM CORRECTOR 

154 

112 
069 
069 
253 
102 
208 
067 
029 

069 
069 
102 

113 

220 

262 
024 
071 
071 

248 
04.8 
119 
065 

* * 
* * 010 

106 

18 

S 

S 
B 
B 

SB 
SB 
S R 
SB 
SB 

B 
SB 
SB 

SB 

S 

S R 
SB 
SB 
SB 

S 
SB 
SB 
S 

B 
B 
B 
B 
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02 RL 0116 CHECK'SUM TAPE COPY 133 
02 UA PCS1 PUNCH DRUM CHECK SUM VERIFIER 065 S 
02 UA VCS1 VERIFY DRUM CHECK SUM 065 S 

03 RESTORE, REWIND, T.APE MARK, LOAD BUTTON PROGRAMS. 

03 NY PLB3 NY BOLl TRANSITION * * B 
03 RS 0075 ADJUST TAPE 91 SB 
03 RS 0077 REVERSE TAPE 091 SB 
03 UA OTM2 TAPE REWIND CONTROL 064 SB 

Z. ALL OTHERS 

ZO CL REL RELATIVIZE SYMBOLIC DECK 116 B 
ZO MU 704R MURA REFLECTIVE 704 253 SB 

Z CL THA1 THERMAL ANALYZER 248 B 
Z GL FIDO UTILITY PACKAGE. FUNCTIONS, INPUT, DIAGNOSTICS, OUTPUT 181 SB 
Z NA 011 ASSEMBLY TRANSLATOR - NYAPI TO UA SAPI 001 * B 
Z NY BLI1 BASIC LOOP INITIALIZER 145 S R 
Z NY BLUl BASIC LOOP UPDATER 145 R 
Z NY INSl INTEGER TO NUMBER SCALER 145 S R 
Z NY L\'JR 1 LOCATION TO WORKSPACE RETRIEVER 145 S R 
Z NY NFS2 NUMBER TO FRACTION SCALER 145 S R 
Z NY WLD1 WORKSPACE TO LOCATION DISPERSER 145 5 R 
Z PK DSMB BINARY CARD DISASSEMBLY PROGRAM 158 * Z RL 0079 TAPE COMPARE 106 B 
Z RS 0076 TEST TAPE FOR READABILITY (COUNT RECORDS) 091 SB 
Z RS 0084 COUNT RECORDS FOR TAPE READABILITY 091 127 SB 
ZO CL REL RELATIVIZE SYMBOLIC DECK 236 B 
ZO UA Otr~2 TAPE REWIND CGNTROL 064 SB 
ZO UA OTM4 TAPE REWIND CONTROL 097 SB 
ZO UA PCS1 PUNCH DRUM CHECK SUM VERIFIER 065 S 
ZO UA R\~D 1 READ-WRITE DRUM 054 S 
ZO UA VCS1 VERIFY DRUM CHECK SUM 065 S 
ZO UA ZCSl CLEAR CORE STORAGE AND MAIN FRM~E 048 5B 
ZO UA ZCS2 SET CORE STORAGE TO ZERO 119 SB 
ZO UA ZDR1 CLEAR N DRU~1S 065 S 
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NEW SUBROUTINE CARDS RECEIVED 

DIST. DIST. 
NAME NO. CLASS NAME NO. CLASS 

AT MG1 233 D3 MU RDl1 256 13 

AT TPI 238 D2 MU DPA2 

1 
A1 

AS 03 224 B3 MU EXP1&2 o B4 

AS 09 

1 
B1 MU BPU1&2 J1 

AS 14 C1 MU PRF1" 2, &3 258 J3 

AS 33 B2 NO FCD 231 M2 

CL DPA1&2 223 A1 NO SIG 240 D1 

CL DPD1 A1 NO INP 241 13 

CL DPC1 A2 NA 135~ 3 246 B1 

CL DET3 F3 NA 180.1 245 14 

CL SMD2 F3 NY DMI1 232 F1 

CL SME2" 4" 5 F4 NY DBDI 235 14 

CL MVP1 F1 NY DHL1 235 J4 

CL MIV3 F1 NY PCV1 262 01 

CL MST3 F1 NY PLV1 262 01 

CL MTR1 F1 NY TFD1&2 255 KO 

CL MRT1 Q3 NY FSC1 250 E2 

CL MNR3 236 F1 RS 0128 230 LO 

CL ELl&2 ! ZO RS 0129 230 J3 

CL PLT2 J5 RS 112X 249 12 

GL DPPA 237 A1 RS 112Y 249 12 

GL GAUS 237 D1 MU PIF 258 J3 

GM CFR1 225 C3 GM ZER1 ~ C2 

GM EIG2 

1 
F2 CL THA1 248 Z 

GM lEFt C3 CL OUD1 Q1 

GM ITRl E2 CL PIN1&2 E2 

GM TIN2 247 E1 CL DEQ D2 

MU LBL3 251 11 CL PMC1 F1 

MU UBL1 251 n GM DIN1 239 E1 

MU TTV1 253 °Nl NA 1891 260 F2 

MU PRIl 258 J3 MU LBL4 263 11 
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NAME 

MU RAT1 

MU FRD1 

MU EAS2 

MU 704R 

MU RDI2 

AS 0049 

NO INTP 

NA 65.1 

PK EDIT 

PK HILO 

GI DBUG 

CL SME6 

CL MMD1 

CL MMP2 

RS 0140 

NAME 

MU SBL2 

MU CSC2 

MU OCD1 

MU IND1 

WB CFT2 

DIST. 
NOo 

253 

! 
263 

264 

265 

266 

267 

267 

270 

273 

273 

273 

274 

NEW 

DIST. 
NOo 

251 

NY SNAP 275 

Page 21 of 23 

DIST. 
CLASS NAME NO. CLASS 

K2 MU RON1 263 12 

N2 MU BPU3 263 J1 

Nl MU SQR2 263 B4 

ZO MU ATN1 263 B1 

13 

Nl 

E1 

A2 

J9 

QO 

N1 

F4 

F1 

F1 

11 

WRITE- UPS WITH NO CARDS 

Since the New England Colleges" other than MIT, do not receive 

Share letters concerning changes and corrections, the following information is parti

cularly for their benefit. These changes have been noted in the MIT SHARE Library. 
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SHARE DIST. S WHICH ARE ADDENDED BY LATER DIST. S 

WH 001 #57 see #118, 126 

GM GPR2 #70 see #163 

CL MLD1 1185 see #187 

NA 086.1 #87 see #191 

NA 087.1 #87 see #191 

RS 0077 #91 see #127 

NY OSC1 #79 see #174 

CL SME1 #116 see #222 

CL INT4 #116 see #222 

CL LSQ2 #116 see #146, 187 

PK NIDA #144, 203 see #195 

CL RAN1 #139 see #187 

NA 092. 3 #149 see #192 

NA 090.3 #149 see #169 - superseded"by 90 0 5 

NA 090.5 #169 see #192 

NA 091 .. 3 #169 see #192 

NA 098.1 

1 
see #192 

NA 700 3 see #190 

PK POWR see #203 

NY MR1 #151 see #217 

UA TSM2 

J 
see #78 

UA SPHl see #86 

NY BPU3 #75 see #88 

CL AEQ1 J see #167 

NY PCP2 #145 see #188 

NY PLP2 #145 see #188 

GE ARCTN #3 superseded by #55 

UA EDC1 

J 
see #99 

NY CrG! see #109 

NY TRG1 see #109 
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LETTERS ABOUT CORRECTIONS OR CHANGES 

c- 4 C-22 C-32 C-48 

6 23 35 50 

7 24 38 54 

12 25 41 55 

13 28 44 56 

14 29 47 57 

58 74 88 98 

60 77 89 99 

61 78 90 100 

68 79 92 112 

70 80 96 113 

71 86 97 114 

C-125 

C-131 

SUPERSEDED ROUTINES 

NA 0300 1 So So by NA 300 3 #104 

NA 31. 1 s. s. by NA 31 0 3 #104 

NA 32. 1 So So by NA 32.2 #104 

RL 0039 S. s. by RL 0078 #106 
& 

RL 0115 #125 

RL 0042 So So by RL 0065 #106 

RS 0004 s. s. by RS 0004 #40 

NA 012 s. s. by NA 012.2 #150 

NA 90. 3 s. s. by NA 9005 #169 

RS 0083 s. s. by RS 0083 #179 

GE ARCTN s. s. by GE ARCTN #55 

GE SIN2 s. s. by GE SIN2 #33 

UA TSMl s. s. by UADBCl #73 

CS AR TNl s. s. by CS ART2 #92 

NA 91. 1 s. s. by 91.3 #169 

NA 920 1 s. s. by 92.3 #149 

NA 90.1 s. s. by 91.5 #169 

RS 0084 So So by RS 0084 #127 


