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SUMMARY o

This report containg complete lists of subroutines and programmes in
the DEUCE Library at 31st Decenber, 1957. A few of the most recent routines
may not have been complctely published (i.e. cards or reports may not have
been issued) by the time this repert appears in print.

The lists have been prepared on an I.B.M. tabulator at N.R.L. Blackheath
so that future lists can be prepared mere quickly. This has meant that titles
etc. are restricted to alphanumerie characters together with a decimal point
and a minus sign. These two symbols cccur on alternate type bars on the
tabulator and have been used interchangeably in these lists. Titles have been
limited to 4O alphanumeric characters so thuat straight tabulations can, in
future,be made of a size which can be filed. This restriction has meant that
in a few cases spelling is not 100%. Some titles have been altered slightly
from the originals to give more information. It has however been found
impossible in a flew cases to make the title canvey enough inflormation on
whot the routine does. In these cases it will be necessary to refer to the,
relevant reports :

Up~-to-date enpics of the punched cards from which these lists have been
prepared msy be obtained on application.
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BUBROUTINE GCATEGORIES® : (Ns,as)

ARITHMETIC BVOTEHMS

BLOCK FETCHW AND BTORE

CHECK ING-NOT YET UBED

DEVISION

EMPONENTIALS AND LOGARITH®ME

FRACT IOWNAL POUER@G+8EUARE ROOT OMLY
DIFFERENTIAL EQUATIONS

NOoT wWBED "
BPECI AL FUNEBTIONS

LINEAR ALGEBRA
MULTIPLICATION
NUMERJICAL ANALYBILD
NOoT WSaSEGC

PUNCH OR OUTPUT

READ OR FHpUT
POWER BSERIgS
TRIO FUNCTIONB=IROLUDEING HWYPERROOLIGC

VZGYOR AMALVS1B

HWIBCELLANEOUS .

REY

- OR e REPLACES VHE BTROKE IN THE
ALPHABETICAL CODE WUMBER
VBE MEMH MEANDS THATY XNXXx [8 IN EVERY
- WAY BuPER]IOR
DEE HHXK HMEAMB THAT XXKEX SHOULD ALSO
BE CoMNBIDERED

SOLE 2 MEANS BINGLE OR SINGLE LENGTH
OBLE MEAWNS DOUBLE OR DOUBLE LENGTH
QUAD MEANSB QUADRUPLE LENWGTH

aFp . MEANS BTANDARD FLOATING BINARY .
ARG . MEANB ARGUMENT

VAL MEANSG VALIDITY

conNeT MEANS CONGURRENT

FLTG OR F MEANSB FLOATING

] HMEANS GOMPLEX

o MEANS DOUBLE LENGTH ARITHMETIC.
H MEAMS HIGHER THAN DBLE LENGTH



UBSE
UBE
UBE
UBE
U BE
VB E
UBE
USE

UBE

UBE

HOT

SEE
SEE

SEE
SEE
SEE
SEE
B2EE
SEE

SEE

SEE
SEE

SEE
SEE

SEE
SEE

ALSF
AL3F
AL&F
AlLAF
ALBF
ALBF
ALSBF
AOQAFC=-1

ADBFC-1

AOBFC=-1

IasvED

Boa-1
BOSB

ED&
EO03
EOBF « 1
EOSF
EO7
Eos

E10F .«

Fo4

~JO2
Jo2

Joi
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“NOOOBLEE MW~
OMPPUOYNmmIY

COATOVURESIA0
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LR R RN
VL= d0

=000 RO W END
CE-PUPRIOODIONORND

COSONRedpuUBGOCRRrrrFrRRUONYDY D

BoR2e1

Go1

GO3F
Go3F -1
GOo4
GOS

JO1F
Jog
JO3
Joa
Jos
JoeF
JOSF =1
JoT
JoaF
JogF
J1OF
411F
J12
J13F
J1 4
J1 B
418

FLOATING ADD BUBTRAGCT MULT AND PREPARE
FABTER VERSION OF AO1LF

ADLF WITH OIVIDE

FASBTER VERBION OF AOBF

AQ2F WITH BQUARE ROOT

FABTER VEARSIoN OF AO3F

AQO3F -1 WITH FASTER SQUARE ROOT

FLOATING COMPLEX ADD BUBTRAGCT AND MULT
IMPROYVED VvERBION OF AO&FC

ADAFGC PLUB MODULUS AND DIVIDE

FABTER VERSIoN oF AOBFC

AOSFC PLUB BSQUARE AOOT

FABTER VERSION OF AOGFC

DOUBLE LEWGTH FLOATING ADO AND MULTIPLY
COMPLEX MULT DIV MODULUS AND BAQUARE ROOT
DOUBLE LEMGTH FLOATING ARITHMETIC

TRIPLE LEWNGTH FLOATING ARITHMETIC

BEMI FLOATING ARITHHMET.1C

BEM] FLOATING ARITHMETIC INC UNPACHK
FIXED POINT ARITHMETIC=30 BP
ARITHMETIGC=30 BP-INGLUDING SuM BERIES
FLOATING ADD BUBTRAGCT HMULT AND PREPARE
A13F WITH DIVIpE

AlaF WITH 8QUARE ROOT

ALBF WITH 8uUuM BERIES M

FETCH AND BTORE AND HODIFY
MAGNETIEC FETCH AND S8TORE
MAGNETIC FETCH AND STORE
CONT IHUOUE DRUM FETCH

CONT INUOUS BDRUM STORE
CONTINUOUS DRUM HMODIFY
coNcT CONTIMUOUS DRUM FETCH AND B8TORE
READ TRACKS

PROGRAM FETEH

FROGRAM FETCH+FABT

DRUM FETCH AND BTORE
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I1SION=WITH NO SHIFT OR ROUND OFF

M= 1TH VALIDITY TEBT AND ROUND OFF

MN=-W1ITH TRUE REMAINDER

N=WITH SBHMIFT NO ROUND OFF

N-WITH RAND OFF AND 3HIFT LESS® THAN 30
WITH BHIFT oOF 30

N=WITH BHIFT AND ROUND OFFsNO VAL TaT

N=-8GUAD BY DOUBLE GIVING DOUBLE LENGTH
N=DBLE BY SGLE LMTH=-NO AL TEST-B8LOW
N-DBLE BY SGgLE LWTH-NO VAL TEBTGFABT
N—DBLE BY SGLE LNTH-VALIDITY TaT«.8LOW
N=WITH ROUND OFF BUT NO BHIFT
I21ION-ROUNDED TO NEAREST P1-NO BHIFT

BLE LEWNGTH B8I1GNED DIVIBION

N-TRIPLE BY OBLE QIVING BINGLE LENGTH
HN=B8IMNAGLE LENGTH=-PROGRAMMED

JUSTABLE DOUBLE LENGTH DIV ISION

LONG POSITIVE DIVISION
DIVN=8HIFT AND RMND OFF-DIVISOR UNLIMITED
MOD OF D17 wWiTH VARIABLE BHIFT

MATURAL LOGARITHM

EXp X OR 2 To THE POWER x IN 8FB
EXPONENTIAL FUNCTIONS UBING 806
EXPONENTIAL FUNCTIONS USING 808
EXP X IN 8FB aQaiveEN x IN BFB
IMPROVED VERSION OF EOBF

LOG OF FSEUDO FLOATING NUMBER+BLOW
LOG OF PSEUDO FLOATING MNUMBE ReFABT
A To THE POWER B IN &FB

EXPp X

FLOATING WATURAL LOGARITHM
FLOATING LOGAR]THM-IMPROVED E10F

SQUARE ROOT:VARIABLE 92HIFT

SOQUARE ROOT.DOUBLE GIVING BINGLE LENGTH
SQUARE ROOTpOUBLE GIVING DOUBLE LENGTH
SQUARE ROOTs«sNUMBE®R OF BP UP TO 30«FABT

SQUARE ROOT+NUMBER OF BP UP TO 31+FABTY

SECOND ORDER RUNGE RUTTA
RUNGE KUTTA

FLT

G 2ND ORDER RUNGE KUTTaA=-uUP TO 8 EGNS

FLTG 2ND ORDER RUNGE KUTTA=UP TO 14 EQNS
RUNGE KUTTA.BOULTONS METHOD

cYL

WE I

BESSEL FUNOGTIONS OF
BESSEL FUNMCTIONS OF
FUNCTIONS OF BESSEL
BESBEL FN OF 18T KIN
BESSEL FUNCTION oOF F
BESSEL FUNCTION OF F
BE@SEL FUNCTIONS-KO
BESSEL FN K1 AS anN 1|

INODRICAL ESBUATIONS

GHTED MOMENTS
D=J0 J1 1o 11

cCo®

(1]
NDeIlOD
L

ZP =D N -

“4Z20
MOoOBG@PZ-4-

g -A=G0

®
"R

BES3EL FN 11 As aN INTEGRAL

RAT
18T

[0S OF BESSEL FUNCTIONS
ROoOT OF TRAWNSCEWDEMTAL BESSEL EQTHN

BESSEL FUNCTIONS JO AND J1
FUNCTIONS OF BESSEL FUNCTIONS
ERROR FuUmMNCTION

COMPLETE ELLIP

JAC

TIC INTEGRAL
OBIAN ELLIPTIC FUNCTION

NBeTOOB 1
NeTooe 0
WNBTOOS 2
HBTOL3 8
nNBeToOos 3
NeaTo139
HaToiB @
nNaToos 7
HBTOL4 O
NaToOa @
HBTO14 1
NBaTOOs @
NBTOoL4 2

ueTooB 3 -

NeTo313
weToize
NBTOL7 2
HMBTO198
MNBaTOLT S
HaToa02
HaTozol
matToa1a
WaTozgi s
NaTOR12
neTo212

MmavTools

nNeaToOL26
NgYorae
waToie?
wepfole s
Navoia 3
nmaToi186
NeTO187
HaToa03
NBTO19 3

meTooae
NBeToO36
NeToO0s B
waTooss
NBT0047
WweTo0a7
neTooT7
navtToop®
HNBTOO4 2
NBTOO4 3
NBTOO4 1
naTooa?
wsToO32
NBTOOB 9
NBTOOS 1
MNBTOOY P
natooss
NBTO106
NeTO108
naToi13s

NBTOOB 4
HBT007 O
n8Too7 &
NeTOoOT7 3
weTooe B
nmsToaoz
neatToogo
NeToog 1
NBTOo146
N8eTOL168 0
NBTO17 0O
HeTo1p 2

NBTOO18
NBTOOD3 4
NBETOOE O
MBTOL128
HBsTOL129

NBeToOz2 @
NBTOOSB O
HNaToi13S
N8TOL138
MBTO145
NBTO147

nsToos 7
NsTo112
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USE

USE

8EE
SEE

8EE
USE

SEE
SEE
SBEE
SEE
BEE
SEE
SEE
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BEE
USE

USE

USE
UBE
BEE

BEE
SEE
SEE

SEE
SEE
BEE

SEE

SEE
UBE
SEE

UsSE
usk

UsSE
BERX
SEE
SEE

BEE
BEE

useg

Mo1-1

MOoO&a=1

MOS8 =1
MOS~2
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PO1~-1
PO1
PO2~-1
POg
PO3=1
PO3
PO4-1
POo&4 -2

P1OF
P10OF

P110-

TV
N
WUy
LR R

RO1=-1
RO1 =2
RO1=-3

ROZ-1
RO2
RO3~1
rRO3
RO4-2
RO4=-2
RO&
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RO7T-2
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CMULT

BCALA
VvVECTO
UNFLO
ANCHO

MULT -~
MULT=
MULT
MULT =
MULT =
FABTE
cowmal
MOoS W
WETH
HULT =
MULT =
MULT=

R MULTIPLIED BY VECTORFLOATING
R ADD BUBTRACY OR DIRECT PRODUCT
AT A VECTOR

R A FLOATING VECTOR

WITH NO BMIFT OR ROUND OFF
FABTER THAN MO1

~WITH ROUND OFF BUYT NO BHIFT

WITH BHIFT BUT NO ROUND OFF

WITH SBHIFT AND ROUND OFF

R VERBION OF HO4

MED MO1 To MO4 WITH PARAMETERS

ITH PARAMETER IN 08 21

PARAMETER 1IN T8 18

BHNGLE B8Y DBLE GIVING TRIPLE LENOTH
BINGLE BY N-LENGTH GIVING WN=LENOTH
SALE BY N-LENGQTH QIVa N PLUB 1 LHNTH

-DBLE BY DOBLE GEVING DOUBLE LENGTH

MULT OF TwO COMPLEX NUMBERS
MULT=308P . IMPROVED W12

HULT=30cap

MULT=~DOUBLE 8Y ODOUBLE QGlIVING QUAD LENGTH
LONG POBITIVE MULTIPLIOATIONM

HULT~-A® UBED BY 810 ND TOP

COMPLEX MULTIPLICATION=-30BP

MULT~DBLE BY BoLE QIVING DBLE+SHIFTY OF =»
INTERPOLATION s AITRENS HMETYHOD
NTEGRATION.BIMPBONS RULE

PUNCH 1 SIGNED DEC NUMBER

PUNGH 1 TEW.pDIGLIT INTEGER

PUNOHW 2 SIGNED DEC NUMBERS

PO2 WETH OME INSBTRUCTION LEBSS

PUNEGH 3 H.DIGIT NUMBERS

SCALE AND PUNCH 3 BIGNED B-D10IT NUMBERS
PUNGH & M.DIalT eM UP TO &

PUNGH 4 - MeDIGIT TOo 7

BCALE AND PUNCH 4 FIVE-DIGIT DEC NOS
PUNCH 8 POSITIVE FOUR DIGIYT NUMBERS
PUMEH 1 DOUBLE LENGTH DEC NUMBER

PUNGH BEMI-FLOATING DECIMAL

PUNGH 6 S ]JGNED: FOUR DIGITY NUMBERS

PUNCH FLOATING DEC GIVEN aFB

MORE ACCURATE VERSION OF pi1OF

PUNGCH BTANDARD . FLOATING DEC OGIVEN B F 8
PUNCH DOUBLE LENGTH DECIMAL NUMBER

PUNCH DOUBLE LENGTH DECIMAL NUMBER-FASBRT
PUNCH DOUBLE LENGYTHW SF8 A8 18 DIGIT DEC
PUNCH FLOATING NUMBER IN FLOATING FIELD
Pi3F WITH CONTIMNUOUS PUNCHING

PUNCH FLOATING VECTOR IN FLOATING FIELD
Pi3F=1 AMEMNOED TO GIVE CORRECT ROUND OFF
GENERAL PUNCH ROUTINE

PUNGCH. DOUBLE - LENGTH NUMBER=-19 DEC DIGITS
PUNGH OME TO0 THREE INTZOGERS

PUNGCH B NUMBERE PER CARD

PUNCH &8 NINE-DIGIT NUMEERS

PUNBH 8 EIGHT.DI1OGIT NUMBERS

PUNEHM ALPHANUMERIC COLUMNSG FROM B38I1T aln

‘READ 1 BIGHNED DEEC M:DIGIT NUMBE®

RE'AD -ONE DECIMAL NUMBER

READ 'AND SCALE ONE HNUMBER

READ ONE DECIMAL FRACTION

READ @ NINE«DIGIT DEGCIMAL NUMBERS

READ AND S8CALE 2 NIWE+DIGIT B8lGNED NOSB
READ 3 BIGNED NINE-DIGIT NUMBERS

READ AMO SCALE 3 NIWNE*DIGIT NUMBERS '
READ 4 SI@GNED FIVE-DIQRIT DEC NUMBERS
READ AND BCALE & FIVESsDIGIT SIGNED NOS
IMPROAVED VERBSION OF RO4 1

READ ©& POBITIVE 4 DIGIT DEC NUMBERSB

READ i DOUBLE LEWNGTH SIGNED NUMBER

READ © S8IGNED FOUR-DIGIT NUMBERS

READ 6 ©8IGNED FOUR=-DIGIT NUMBERS

READ & S8IlGNED FOUR-DIGIT NUMBERS

REZAD A DECIMAL NUMBER FROM IO

RE-AD 6 OGROUPS STERLING OR DECIMAL

READ 1 10.01GIT AND 2 4+:D1GIT NUMBERS
READ 1 18~DIGIT NUMBER

READ 10 THREE.D1GIT 21GNED DEC NUMBERS
GENERAL DECIMAL. READ .

READ 168 TwO.DI1GIT NUMBERS

READ 6 FIVE«DIGIT POBITIVE NUMBERS

READ & FIVE«DIGIT NUMBERS AND UNPAGK
READ 6 FIVE-.DIGIT BIGNED NUMBERS

READ !!-cokg PUNCHED © TO0 19 TOo S8IT BIN
READ 32 DEC COLUMNS TO 4BIT BINARY

READ 32 CoL8 PUNCHD O TO 9 TO S BIT BIN
READS UP TO0 32 ALPHANUMERIGCAL COLUMNS
READ 4 THREE-D1GIY AND 4 Flvt-blnl? MOS8
READ 4 SEVEN=-D.1GIT NUMBERS®

READ 4 SEVEN-DIGIT SI1GNED Nuna(lt

READS FLOATING DEC AND CONVERTS TO aFp
READ % 3IX-DIGIT SIGNED NUMBERS

READ 6 NINE«DIGIT SIGHNED DEC NUMBERS
READ FLOATING DEGIMAL +d4 PER CARO-TO DLS
READ FLOATING DECIMAL+*4& PER CARD-TO DRUM
READ 18 FOUR-D1GIT POSITIVE NUMBERS

READ 18 FOUR=-DIGIT BI1GNED NUMBERS

sSUM SERIES-UP TO 32 TERMe

NaToO8®
NaTooe P
weToop?
nwaTo127

nwaTooo2
wavYooz1
waTooOR
maToooO2
HwaeTooOR
nmaToos 7
weToo003
uaTooo03
mweToO0OO03
HMBeT 0004
weToOs&s
weToogb
NBTOO033
weaTooOE
HevToi18 0
weTooOP
waToosd
HeTo108
wNeYoir11
NeBTOo124
HNBaTOL18 0

‘NeTYO0116

NeTO130

LR -1-1-4
HeTOo123
HevToO008
WweaTooce @
weToo17
wevoie®
HevYoo18
NBYO0100
WwatTo189
waTooasd
Nev0016
wnevoo3 e
WBVo0a 9
HWBYOOT 2
HMBeTO0OT7T 1
NeTOROO
NBTOOD 2
NBTO133
HeaToo® 3
neTojio0a
neToi02
nNBeTO0107
nNeTO188
nweavTo120
HeTOora®
NEeYToi131
WaToROoa
MgTomOS
HeToRO09D
NeTO®213

MBTOOZ2
neToove
NBETO117
NBTO207
HBTODE 4
waTois7
NeTOO0a 0O
LE Rg-T-T-F
NBTOO®S
naTor188
HNB8TO173
nwaToo12
NBTOO3®
N@gTooa3
NBTO11 9
NBTOL19 4
N8TOO13
NBTOO4 S
HaToOOBS
WaToos 2
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BUM POWER BERIES wevToOe ® YByEl)

685 5011
UBE Soz-1 1 802 FASY BUM BERIES.UP TO 3538 TERWS :::g:::
a3 so2+1 IMPROVED VERGION OF 802
44 803D '‘DOUBLE LENGTH Sun BERIES uaToo3®
24 204 SUM DOUBLE BERIES uevTooL®
sEE S08 2B 308 UM BERIES-30BF.FIRST ODNODEWR - waTooa0
M BERIES-JOCBP-UBED MiIBD Hevooi0
SEE 8508 18 BOS au ™ NeTOoO1 1
18 B8O7 EVALUATE POLYNOMIAL AND DERIVA ivEe HETooas
| fuse soem Lgiem, o TEELSUERYIERLLSSNIET.on
| - .1 IMPR v A
| Ume “woess ;3: :g:.e- SUM CHMEBYSHEV BERIES-INPROVED 80P+l N':OI::
| 120 810 fUM BERIES=-AS UBERD BY To® ¥ :l':l *
| 164 811D BuUM BERIES-DOUBLE LENBTH COEFFO ] ie
i
i BEE TOi1=-2 2p Toi siN OR COB=ARG 1IN RIOHT ANOGLES-JIRD OARDER :.t::::
i BEE TO1-37 20 Toisetl Toi1 WITH BUILT in QORFFS . 5
| 1 198 ToO1.2 TO1ei BUT 18T ORDER FAST :o'on.
| sEE To2-1 31 YTog BAME . AS TOl BUT 2MD ORODER.UDES BSOS sTooz
| 52 Yoz«1- Toz WITH BUILT M COEFFICIENTS naVooas
| BEE TOS~1 81 Tos 8iN X OR COB X~=8LOW NBYOOT 4
| ; ez To3e1 TO3 WITHM QOEFFE® PUNCHED WevOo07T &
40 TOoa INVERSE SINE AND COBINE upToO3 0
UBE ToB-2 41 Tos INVERSE TANGENT . NeaTOoO03 1
uUsE ToB=2 110 ToBs1 IMPROVED VERBIONM OF TOB wBTO101
140 Y082 CORRECTED VEREiOM OF TO0B=-1 NBTOL189
71 Toe 8IN OR COB~3RO ONDER-FABT NBT006 &
i 113 Tor cosH M g HNBT0OL103
i 114 ToB BINKH X N8T0304
i 119 Tos clME . AND COSINEge.30 BF 2 NBTOLO0®
i28 T10 T Y AWD COB8 Y FROM TAN ¥ wNatTo118
128 Y11 ‘ISE SIHHN AND €O08BR wesfog1e
. ¥
UVSE VO1-1 153 voi THR E DIMENBIONAL VECTOR ALGEBRA i HBTO137
196 vOois1 IMPROVED VERSIQWN OF VO1 NBTOL1Y ®
' a:
I 48 Zo1. RUMBER DIBPLAY neToos7
[ 8% zoz ROYATE BDIBPLAY meToo%w &
| PO ZzZoS MODIFY DRUM INBTRUGTION waTooae 1
| 104 Zoa FLOATING DECIMAL T0 PFLOATING BINARY NBeTOOD S
124 Zos EVALUATE DIRECTION COBINES® AND MODULUS NeTO114
131 206 ROTATION MATRIN . NETO121
192 ZoT - RANDOM NUMBEW OENERATOR HeTo130
226 Zve FORM BCALING FAGCTOReBINCDEGC NBTOROD
227 Zos FORM SCALING FAGTOR+DEC+BIN NeTOROG
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PROGRAM CATEGORIE®

A ALRCRAFT ENAGINEERING

r FLUTTER
B
c COMHMERECT AL

PAYROLL
WORKS ACCOUNTS
DATA REDUGTIOWN=NOT YET UVBED
ENGINEERING-OTHER THAN AJRQRAFT
FUNET IONS
COMPLER
ELLIPTIC INTEGRALS
POLYNOMIALS
DIFFERENTIAL EQUATIONS
ELLIPTIC
HYPERBOLIG
LINEZAR
PARABOLICG
Hl8CELLANEDUS
LINEAR ALGEGRA
DIAGONAL PRE=-MHULT
BACK BUBATITUTION
CEHEcK ING
DIAGONAL POBTeHULY
SOLUTEON OF EOUATIONS
FORM COLUMM BUMS
FOoAM GRAND 8BuM
MATRIX ADOITION
REDUETION OF EQUATIONS
COMVERBION=-BI1N-DEC OR DECBIN
LATENT ROOTS
MULTIPLICATION
HMORMALIBATION
. PuncH
DETERMINANTS
READ
BCALAR MULT
TRANEPOBITION
REBIDUALS
INVERBION
HMATRIX BuBTRACTION

v

nmo

MISCELLANEOUS
NUMER ICAL METHOD2+*MOT YET UBED
RooTs OF CouaTionD
POLYHOMIALS
BCIENTIFIC CALCULAT IONS %
HARMONIC AMALYBIS
TEST PROGRAMMES
ARITHHETIC
CONTROL
HOLLER)T
HMAGHETIC
aYoORE
Ed eTAaTieTIicCa
s
AT

HARE<LCHOIOTVZErZELIOTROO®>» NUCIM BHOQ

= & 2z

IO I W

AMALYS
CORREL
HOMENTS
REGRESSBION
8TOCHABTIC PROCEBSES
TABULATION

HMIBCELLANEOUS
CONTROL
Alpe TO PROGRAMMEAS
TRANBFORMATIONS
VISiTORB-QEHNONBTRATION PROGRAMMES

Lown

<-T0 ~“oRIO>

KEY

- OR = REPLACES THE BTROKE IN THE
ALPHABETICAL CODE MUMBER

UBE XEKHK HMEANSG THAT XXXy I8 IN EVERY
WAY SUPERIOR

BEE MMHEX MEANS THAT XNXXX 8HOULD ALBO
WE CONSIDERED

8FD HMEANS STANDARD FLOATING DECIMAL

ITHVN HEANS InvERBIOWM

sla HEANE SIGNIFICANT

L HEANS FUNCTION

1 FOLLOWING WNBT NUMBER MEANE FLOW
DlAGRAMS ARE IN REPORT NBT 1174

2 FOLLOWING N8BT NUMBER MEANS FLOW
DiAGRAMS ARE IN REPORT NSBT 1200

NBT1174 AND 1300 CONTAIN FLOW DlIAQRAMS
OF MIBCELLANEUS BCHEME & BRICKS

FULL DETAILS OF GIP AND BCHEME B8 ETC CAN
BE FOUND IMN DEUCE NEWS 10

HOTES ON 2ZF PROGRAMB CAN BE FOUND IN
DEUGE NEWS WNUMBER 16

5.
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LHQgLIB=23
LHOLB=2
LHOIB=3
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POOQBLIO CUIUSY O Uel
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e Y
A dG00R W
LER R R AR X K1 14

AF DL

cPOL
cPpoOR

Cwail

Fooa
FEROL

ROl
Fpog
FRPO3
EFP 04
Fpop
FPOG
FRpoT

Fpos -

FpOP

-

FLuTYER:18 DEQREE® OF FREEDOM

BTAFFORD WORKE PAYROLL-FPAY
BTAFORD WORKS PAYROLL *TAX AND PUNCH CoOlIN

FAGTORY OVERWHEAD DIBTYTRIBUTION

COMPLEX RATIONAL FH:FREQUENCY REBPONBE
ELLIPTIC INTEGRALS

COMPUTE ARD PUunNCH ouf COEFFS OF POLYNML
avKm A BERIES

CURVE #FITTING.NON DRUM VERBILON

CURVE FITTINGeHALF DRUM VERSIOWN

FORM POWER BERIES FROM FAGTORS
ECONOMIBE BERIES

CHEBVYEHEV COEFFS OF TABULATED FUNGTIONS
EVALUATION OF A POLYNOMIAL,

BUK DHEBYBHEV BERIES

LINEAR DIFFERENTIAL EQUATIONS

LINEAR DIFFERENTIAL EQNB~VARITABLE COEFFS
TWo BTAGE HMUNGE KUTTA

BCHEME B8 MATRIX TO FOX=-GOODWIN MATRIX

DIAGONAL PRE-MULT
DIAGONAL PRE-HMULT

Linw EaMN8-N PLUB R UP TO S$85-8IN OUTPUT
BACH BUB AND PUNCH-INVERSION

BACH SUB ANO BTORE IN SCHEME A FORM
BACK @8UB ANpD BTORE IN BCHEME 8 FORM
BACK SUB ETC-CaAMN BE UBED FROM READER

GCHEQCHK 3 PER CARD PUNCHING.FOR LIN EQNS
Lin EaNB=N PLUS R UP TO PB-~CHEGCK 8TORE
CHECHK MATRIX B8YORE

CHECH BTOREINVERSION

CHECK BTORE«INVN=-CAWN BE UBED FROM READER
CHECK DIlAGOMNAL BVYORE

CHEGKE GRAND BSUM OF MATRIX A

DIAGOMAL POSBT MULT
D1AQONAL POBT MULT

SIHULTANEOUS EQUATIONB~-UP TOo 14

BIMULT EQUTHNB+N PLUS M LEBS THAN 31
CHOLESBK ]I PROGRAMME

LINEAR EQUATJONB-N PLUS R LESS THAN 9B
LINEAR EQUATIONB-N PLUS R UP TO 98 .
DOUBLE LENOTH EQTHNSB:«:N PLUS R UP TO 31
LINEAR EQUATIONS-FASBT +N PLUS R UP TO g5

FORM COLUMM aUMS
FORM COL BUMB+BLOW-ANY N
PUNCH COLUMMN BuMS

FORM GRAND BUM OF A MATRIX

HATRIX ADDITIOW 13

MATRIX ADDITION«7 DLB

MATRIX ADD=CAN BE UBED FROM READER
MATRIX ADD

ADD ! YO MATRIX

BATRIX ADOD

REQUCE-INVERBION
REDUCE-INYERBION=-CAN BE USED FROM READER
i €QNS-N PLUS A UP TO 9B-REDUCE
PREPARE ¥ OR REDUGE

PREPARE FOR REDUGE

PREP FOR REDUCE.CAN BE UBED FROM READER
FPREPARE FOR REDUCE-L INEAR EQUATIONS

DEC+BIN COMVERBION o3 PER GARD
SONMVERTY A DOUBLE LENGTH VECTOR YO s8FB
BINARY-DECIMAL-NON MAGNETICS

DEQCsBIN CONVERBION wWITH BCAL ING

LO0=4 =4 DEC-BIN-ROW BUMS A8 FOR ROS
LO=4~4 DEC~BIN-ROW SUMS 10~4 -4’
BIN:DES OF MATRIX+Pe3+3 WITH SCALING
BINMARV-DECIMAL -5 PER CARD
DESQ+@IN+QOHNLY NOW ZEROB PUNCHED

DEC-BIMN.HON ZEROS OWLY-MOBT alG DGIT R3O0
DES.BIN-NOW ZEROSB ONLY-MOST s8laG BGIT 21
BIN.DEC 3 PER CARD=-FOR MATRIX ALGEBRA
BIM-0EC 9 PER CARD-QENERAL

BIN-DEC 3 PE®mR CARD

BINDEGC &4 PER CARD-FOR MATRIX ALGEBRA
BINDEC 4 PER CARD-BENERAL

BIN:DEC 4 PER CARD-8 EQUAL ToO 7

LATENY ROOTS PARTS 1 ANMD @

LATEWTY ROOTS PART 3

COMPLEX LATYENT RoOOTS

COMPLEX LATENT ROOTS

LATENY ROOTB-ITERATE-N UP To 32
LATENY ROOTEB~PUNCH LAMBOA N AND K
LATENY ROOTB-REMOVE ROOTS

LATENT ROOTE-BFEED CONVERGENCE-AITKEM
LATENY ROOTH~8TORE AWAY VEGTOR
LATENT ROOTO-READ IN GOOQ GUESS
LATEWT ROOTHB-ITHEARATE ONCE ONLY
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17TP LL112 LATENT ROOTB-PUNGCH UNNORMALISED VECTOR weTi1a00
4% LL12Z LATENT ROOTS&~-N UP TO IR .BACK 8UB
#8406 LLALIIZE LATERT ROOTE-M UP TO 32sPUNCH :nofu
LLisaE~1 285 LL1sZ LATEWNT ROODYB8-RgaD BACK LAMBOA 3
e . BTP LLLIBZX LATENT ROOTE-8TORE LAMBDA P Kk MeYTi1200
208 LLIGE LATENT WooTa-READ BACHKH FiImAL ROoOTS ETC NaT1200
@9 LL19Z LATENY ROOTS~-FORM AND PUNCH RESIDUALS NBT1200
284 LL2OZ LATENY ROOT&-PUNCH K AND CURRENT VECTOR HN8sTi1200
I3a&a Lzl LATENT ROOTS-~GIVENL+-BYHHETRIC MATRIX HET117T
120 LHMOL1A MATRINX MULT s NBT1087
LB® LHORA BHIFT MATRIX AFTER MULT NsT1008
1&% LMOIA PREPARE FoR BHIFT AFTER REBTARTING HULT MBT1098
150 LMO4A RESBTARTY BHIFT MATRIX HBT1007
¥5 LMOBE MATHIX MULTPLICATION NBT1048 1
189 LMOSA MATRIX MULT.N wP To 128 HaT1137
184 LMHOYSE BCALAR PRODUCT oOF TwO MATRICES HBT1144
#0906 LHOSS MATRIX MULTY.n yP YO 84 . HBT1174
f#das LMOFA SHIFY AND BYORE MATRIX NBT1147 =
g496 LMN1OB FOAM © TRAWNSBPODBE WULT BY £ MyuLT BY © HBT118 4
9T LMIOB a1 FoORM © THANSFOSBE MULT BY Z MyLT By ¢ HeTi1169
OEE LZi198 3fe LM1I1B @HWIFY MATNHNIX UP OR DOWN HBT1200
$1& LNOL . MORMALIRE VEGTORS
118 LPOLA PUNCH BINARY MATRIX . HNBT1083
117 LpO2A FUMNCH OUT DIAGONAL LERER-T-
118 LPOJA PUNGCH CuUT BCALAR NBsTi1088B @
il§ Lpaaa PUNGH CUT GRARD BUM HBT1086
74 LPOBG PUNCH OUT BImMaARY MWATRIX = HBT10a4¥® 1
137 LPOSSE FfuMecH MATRIX CONTIHUOUSLY NBT1118
163 LPOTA PUNCH TRANSBPOBE OF MATRIX NBeT1143 2
199 LPOBB PUNGCH MATRIX FOoR LLOIL . HMaT1200
208 LPOSA PUNCH BCALARS [N DECIMAL MNsT1187
3569 LP1OBT PUNGH BINARY MATRIX+DOUBLE F IELD NeT1210
304 LaO1L DETERMINANTE=-N uUP TOo @&
P LRO1 READ A VECTO®R OF DOUBLE LENGTH INTECGERS .
111 LEROZA READ BIMNARY MATHRIX MHBT1O7E 2
118 LROIA READ DIAGONAL MAYRIX MBT107 9
113 LRG4A MEAD BOAL AR NeT1080
114 LROBA . HEAD ® CARD NeTios 1
LARgSA=1 118 LRESA RCAD DECIMAL INTEGER MATRIX NBT1i08 2
LROGA 374 LAOGA 1 READ DECIMAL INTEGER MATRIX AMND CHECK HaTiI219
LROTE -1 TR LROTE READ BIWARY HMATRARIX NET1047 1
LROTE 387 LAOCTE 1 READ BINARY MATRIX HBaTigoo
#8 LyOS CONVERT AMD STORE DOUBLE LENGTH VEGTOR NBT1086
136 LAOCPFD coNT INWOUS READ - HB8T1114
181 LR1OZ LIN EONB-N PLUB R UP TO 9B-READ BINM EQM®
1P LAm1LA JREAD HNUMBER INTO 2MD BCALAR STORE HNBT1033
1864 LRISZ READ BINARY MATRIX FOR IHVERBIONM
2878 LR138 READ BCALARSB-8TORE AB FLOATING MATRIX HasT1200
2887 LE1sA READ DECIMAL SCALARS ] i N8T1186
2P6 LE1BB READ € TYPE MATRIX WN8T1163
368 LAIGEHT READ BINARY MATRIX-DOUBLE FIELD HsT1a11
LBO1A BCALAR MULTIPLICATION NaTi10e8
LBOR® BCALAR MULTIPLICATION NaT1200
[ -E R TRANBPOBE HMATRIX NesT109 3
LTOoRS THRAN OSE HMATRIX N8T10850 1
LTQPEB o3 TRANBPOSE HMATRIX~WETHOUT 17.0
Ludia LATENT ROOTS RESIDUALS NBT109 1
208 LvOl MATRIN INVERSION-N UuP TO a3 HstTi07 2
301 wvoa DOUBLE LEWGTH INVH-N PLUS R ufF To 31
2868 LVD3IA INMVERT B0aL AR NeTi1200
77 LWO1SE HATRIX BUBTHRACYION NMaTi10B 1 1
183 LEOLA FORM COMVERBION FACTOR N8Ti109 0
e Lzo2® RENUMBERED EZP338 NeT10B 2
194 LEOCS PRERARE MATRIX FOR INVERBION=-BINARY I
166 LEO3I~1 PREPARE HATR X FOR INVERBION-DECIMAL |
188 LEOC4A REVERSE S 1GNNS OF MATRIN s ; N8T1068
161 LZOBA BAUARE BCALAR G . . HNBT1141 2
168 LEOSA DIVIDE FimaT BCALAR BY SECOND SCALAR T NaT1142
ek LEOGTS FETGH BOALAR ; NB8Y1200
181 LZoS COMPARE COLUMNS NBT117 4
183 LIOPSG COMPARE ROWS : NaT1174
188 LZ108 EXTRACY SUBHMATRINX g NeT117 4
186 LZ1I1O EXTRAAGT DIAGOMAL NBT117 4
187 LEZ128 = BELECT ELEMENT NBT1200
204 LEIEG .1 BELECY ELEMENT -INTO EITHER BCALAR STORE NET116 2
186 LZ138 INSERT ZERO ROWS AND COLUKMHNS HBT1174
189 L1448 EXPAND DI AGOMNAL
1P LITLAB e EXNPAMND DIl AGOMAL+BTORED A8 WMOw OR COL
S2E LM118 190 LZI1BR BHIFT UP OR DOwWM d H8T 1200
191 LZz1i1eé8 BLOCKFLOAY ' NBT1200
198 LZiI78 RECIPROCAL~GELEMENT BY ELEMENT NB8T1200
193 LZi188 SOUARE ROOT.ELEMENT BY ELEMENT N8T1200
194 LE1OS EXPAMD SCaAlLARr AB A MATRIX MBT1300
199 Ligo8 MATRINX BCHEME A TO BCHEME 8 OR B TO A HBT1200
BEE LEZ@1B-1 1P8 LEg1B ROWw MAMsMAX ELEMENT MODULUS FOR KACH ROW WNBT1200
GEE LEZiID 376 LZB1B 1 - ROW MAX OR MIN MNBaT1221
197 LZaas FLOAT RAY IO NBT1200
198 LEZIa56 FLOATING ARITHMETIC wiTH BCALARS NMeTia200
BEX LEaSe #i6 LEgS FOmrRM MATRIX OF ZXERO TYERMS NeT1123
BEE LEZR4D BLT LEgS FORM A ZEAMD MATRIX-A BY @ NBT1124
218 LIRSH FORM TRIANGULAR MATRIX OF OMNES-A BY A NeT1128
g19 LZATB FORM TRIANGULAR MATRIX OF ONES-2A BY A NBT1126
280 LZges FORM A OTAGOMAL OF @ BY 2 MATRICES NB3T1127
E23 L@ PUMCH PARTIAL ROW AWMD ROW SUMS ETG NBT1128
UBSE LE3OE-3 B4 LZIOB CHANGE DIMEMBIONS OF MATRIX TO 1 BY MN HB8T1129
veeg Lz 28F LIZOB .1 CHANGE DIMEMBIONS OF MATRIXK TO MN @Y 1 HN3T1129
UBE LEIIOB~-3 #38 LESOB+B FLATTEN HATRIX M8T1136
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FLATTEN MATRIX L

CHANGE DIMENSIONS OF MATRIX YO 8 8Y C
CHANGE DINENBIONS OF A MATRIX

HMOVE DOWN & PLACES

Filwp MEXKT VRaAGCH

FInDo DIMENBIONE OF A MATRIX

OMIT FLEMENTS FRcM VECTOR

aHIFT DOWN MHATRIX

REPLACE BPECIFIED ELEMENTE wWiTH ZIEROS
HOBIFY CODRES

LINEAR INTERPOLATION BETWEEN 2 MATRICES
AEVERBED PROGRESSIVE BUM i
ELIMINATE A ROw OR COL OF A MATRIX
FORM BYMMETRIC MATRIH

FOoRM MATRIXK+JP1 PLWUS IP1Y

CRTRACT OEMNERAL SUBMATRIX

FORM UNIT MATRIX

EXTRACT OR OMIT SUBMATRIX

EXTRAGT PARAMETERS .

FOHM COB OR BIN OF ELEMENTS

COMPOUND DIAGOMALLY <
LINEAR INTERPOLATION FROM SET OF CURVES

CHANGE MATRIX PARAMETERS

COMPLEX ROOTS OF REAL POLYNOMIAL
REAL ROOTS OF REAL POLYNOMIALS
COMPLEX ROOTS OF COMPLEX pPOL YNOM]ALS
COMPLEXN WQOOVTS OF COMPLEX POL YNOMIALS

TRIPLE LENGTH BAIRGTOW

HARMONIC AWNALYS18§+32 ORDINATES
i

1
FOURIER AmMALYB ]S
GHORY AGCUMULATOR TEST
LOGICAL OPERATIONSE YEST
LOGICAL OPERATIONS TEST: BUZZ AND QO
BOURCE =22 TeeT
HULT IPLIER=-DIVIOER VEST FROGRAMME
LONG ACCUMULATOR TESTY
CONTIHNUOUS DiIVN TEST WI1TH CHECH DIaPLAY

COWNT INUOUS MULYT TEBT WITH CHECK DISPLAY
AUYOMATIC IHNETRUCTION MODIFIER TEST
CHARACTERI®OYFIC TEST
olgcRIMINATION TE&T

READER TIWING TEST

REACER TIMING TESTS

READER YIMIMNG TEST

READER TIWING TESTS

BEADER AND PUNCH TIHING TESBT
MEADER AMD PuUWCH TIMING TEBT
GEADER AWND PUNCH TIMING TESY
READE®R AND PUNOH TIMING TEST
READER AND PUNGH TIMING TEST
MEADER AMD PyUNCM TIiMiNnNg TEST
READER AND PUNGCH TIMING TEST
READEAR AnNDO PUNGCH TiHING TESY
HOLLERIYHM TFTiwminag TESTS
AEARER AWD PUNGCH TIWING TEST
BEABER AND PywecH TIWING TEST
HOLLERITH TiMiwag TE8TSH
HEADER AMD PUNCH TIWMING TEST
HOLLERITH TiWmIinGg TESTSE
ACADER AWD PUNCH TIMING TEST
ACZADER AND PUNGH TIMING TEST
READER AND PuWcH TiMING TEST
READER AMND PUNGCH TIMING TEST
HOLLERITH Timiwag TESBTS
BREAQER TiwmlMwa TYEST

PuNoH TIMIiBe TegavT

YiL PANORAMA TESBT:READER QR PUNCH
READER AND PUNCH TIMING TESTS
READER AND PUNCH TiwWl TESTS
PUNCH TIiMING TEsT Y

HOLLERITH TES8T PROGQRAMMES
HOLLERITH TEST PROGRAMMES
HOLLERITH TEBT PROGRAMMES

GQENZRAL HOLLERITH TEBST

HOLLERITH READE®R TESBT W INDOW BETTER
MAGHMETICS TEST

HAGNETICS TEBT~32«R0W PUNGH
HAGHETIGCS INTERLOCK TIMING TEST
MAGNETISSE TiMmIng TEBTS

MAGHETICS TIMImNG TEBTS

MAGNETIOS TjMING TESTS

HAGQNETIC aLilaNMENT TEST

HMAGHNEYICBE TREE TEST

MAQNET ICB WA JTE.HEAD-8HIFT TIME TEST
MAGHNEY IGCS READ HEAD BHIFT TIMING TEST
MAGNETIC READ CONBISTENMCY TEST
MAGHMETICD BATURATION TEST

TESY IHTERLOCK
TESBT ABBENCE OF INTERLOGCK
MAGHETICS MARGIMAL GCHECK PROGRAMME

HERCURY STORE TEST

AUTOMATIC MERCURY 3STORE TEST
HERGCURY BTORE TESBT-NON AUTOM
AUTOMATIC BOURCE AND DESYINA
FUNCTIONAL BUZZ ANpP GO=-WITH

10D TESBT-.BUZZ AND GO

ATIC
TION TEST
READ TO DRUM

BPECTRAL ANALYB18+3PECTRAL FUNCTION

MNBT
HaT
LER4
weT
HaT
NaT
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NBT
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357 KaoO®g BPECTRAL ANALYBIB +3PEGTRAL FUNCTION N8T1193 i mﬂ
338 HAO3 GPECTRAL AMNALYBIB-SPECTRAL FUNCTION NBT1103
339 HADS BPECTRAL AMALYSID«:INTEGRATED SPECTRuUM NBT1L19 D
340 HaOB GPECTRAL ANALYSIBS+INTEGRATED B8PECTRUM NeT1183
341 XAOS GPECTARAL AMALYSIS-IHNTEAGRATED SPOCTRUM HaTi19 3
Pen KAOT GPECTRAL ANALYS®IS«BAND BPECYT RUM NBT1193
W43 maoas EPECTRAL ANALY SIS :BAND BPECT RUM NeT219 3
L44 HAODD BPECTRAL ANALYSBIS:-BAND BPECT RUM HaTiie 3
288 HCO1 LAGGED CORRELATION PROGRAMME HBY13188
3006 xgoa CORRELATEION PROGRAMME NBT1169
a1 MMO1L HMEAN AND VARJANCE na¥Tiaae 3
UBE ZCoOied 208 zZgo1 } alF 1
UBE ZCO:i+¢3 409 Zgooi~1i Gip a
U8E Zc0olel 310 Zooi1-2 alie 3 3
335 Zcoi1=3 aip B
. 239 Icoas REPLACE PROGRAMME FOR Gl1P 3
240 ZoO3B AURILIARY CODE PROQRAMME NeTiz00
' @41 ZGO4B READ A B ¢ R NeTiz00
ass L OB BINARISE CODES FOR BCHEME B
313 Zcos5-1 DEC-B8IN COBES
8% EZcaos OEGIMALIZE GOOES FOR GCHEME 8 HaTi200
288 Zcov RESTORE CONMTROL
aBe Zcoe CLEAR ALL TRACKS
RE60 ZgOW READ PROGRAMME B :
298 Xecaio08 INTERCHANGE BRICKHS ETC-B8LOW NS8T1160
283 EC108.e1} INTERCHANGE BRJCKS ETC-FaAST g NBT 1162
BEE ZC13 311 Zg1y PROGRAMME CHANGING ROUTINE LERESE N
3ap 2cai28 TRAMSFER TRAGCKS HeTiias
8CE ZCci 4 5348 2G13 PROGRAM BTORE AWD FETEH i NST1194
BEE TSI 360 ZGie BRICK ASSEMBLY N8Ti1198
3715 ZcaB TABULAR INTERPRETIVE PROGRAM ;
i, Zpo1 ACE PlLof HMODEL+DEUWCE TMNTERPRETER . NBT1001
a3 Epoa . SUBROUTINE TEST PROGRAMME WITH QUADS® MsTioo2
3 zpoa=-1 BUBROUTINE TEST PROGRAMME WITHOUT QuUADS NST1G02
4 ZEos GUBROUTINE COPY FROGRAMME nugTi1003
BEC 2ZP1 4 28 ZpOa TRACK ABBEMBLY 3 3 2 MaT1014
UBE ZPOSsl 18 ZpoOB BYNCHRONITZE DISPLAY e NB3T1007
4ap Ipob-1 BYMOHRRONISE DI8PLAY 1 CARD NBT1O24
UBE ZPOEe1 i Zpos CHECK DEVAILED coOlmG ;
213 Ipoa=i CHECHK DETALLED CODINGWITH P22 DIGTSE ETC NST1120
17 zpo7 CHECK DEC PUNCHING FOR RO1 TYPE CARDS
27 Zeoe PUNCH OUT DIFFERENCES OF DELAY LINES NBTi1D10
UBE ZPa2E 28 Zrow PUMCH OUY Tawmnxs -NsT1017
BEE ZP 1001 @9 Zp1ro PUNCH M BSFB NUMBERSE I[N SFO WITH 8UM NsTi018
BEE ZP2ad 30 Zp1ro-=1 PUNCH N BSF8 NUMBERS IN SF0 wiITHOUT Bum natiole
REDUNDANT .39 EZPpsi: MAGNETIC FETCH AND CARRY
AKDUNDANT ‘34 Ep1® TEST MAGHNETIC FETCH AND CARARY
L] UOE ZPI3s1. | 3B EP1I CLEAR DRUWM : - NSTi1100
, 316 ZPi13=1 . CLEAR DRUM=-IMPROVED VERSION OF ZP13 MNBT117®
S8 EZp14 . "READ TO ODRUM 5 M8sT1108
BEE ZF3a -39 ZPp1B T PUMT WP CLOCK TRASHK : NaTi1108
BEE EZP34 T Epi1B=1 PUT UP CLOGK TRACK AND INITIAL CARD 3 NBT 1083
" 38 P16 BYHNOCHRON T B8E ‘N8T1108
== i 80 EIPiS=1 . BYMNC WITH CLOCK Tﬂaﬂﬂ IND INITIAL CARD NBYT 1083
UBE ZPRD 39 ZP1Y PUNCH OUT ORUM=-NON EZERDO TRACKS 2
GEE ZPEE 40 ZPie PUNGCH CONTENTE oF afORES
BERE ZF10 46 EIPL1EP i FLOATING BIiNARY 70 DECIHAL 2
UBE ZP29 &1 Zpaao FPUMCH TRACK 16a PLUS @8 NBT1039
UBE ZP2® &2 Zp 21 PUNEH OCUY DLB N CORREGY POB IFTIONS NeTi1036
‘SRE. ZPLO &3 Zpge COWNVERT BFB VECTOR TO FLOATING DECIMAL WavTi1037
? BO Zpasd COMVERTY ALPHA CARCS TO DECIMAL AND PuNMCH NBT1038
SEE ZP130e1 102 Zpzas CLEAR MAGHNETIC BTORE AMD VERIFY " naTioT o
"BEE EPRD 103 zZpaB FUNCH OuY BPECIFIED TRACGHKS NST107T 1
-BEE EPE® 18H Zpzo PumwcH CONTENTSa. oF 8TORES NBT1109
UsE ZPae 207 Ze a7 PUNCH OUT QLG NBYV1117
dEge ZPao 276 EPa7-=1 PUNCH DLS AND WON ZERO ?Raaxa o, M8T1184
@4® IPas ROWw BELECTIVE REPRODUWOGTION N3T1140
BEE ZPETea 261 Zez2$ POSY MORTEW NaT1170
UBE EZPES @8 Ip30 PUNCH NON.ZERD TRACHS BTARTING AT T MBT13200
263 ZPp31 PUNGCH TEMPORARY BTORES-3CHEME B BRICK NBT1200
264 Zp32 PUNCH OL N-SCHENKE 8 BRICK NmBeTi1300
e Ep338 PUNGH NOM:ZERO TRACHKS HaTioasz2 2
BEE ZP3e 314 Zp3a CLOGCK TRACK BET AND SYNC=-P3I1 TYPE nNaTiiTe
x 328 IP3B FlLL BHORY TaMKs . NaTi1186
GEE ZP34 348 EP36 BET CLOCK: TRACHK NeT1199
b 347 Zp37 L @YHNC WITH CLOOUK TRAOH NET1109
UBE EZP1a 3Ps Zp3e READ TDO DAUM :
368 ZPEBY READ AHD ENTER PRACARAMME-DOUBLE FIELD N8T1204
561 ZPrao GCARD HOW AEARRANGEMENT N8Ti1208
363 Zpal BToP AND FIELD DEYECTOR NaTizo08
368 IrPa@ . BIN«DOEC GOMVERBION J NBT1IR14
370 ZP 43 DETAILED QCODING PROGRAM NBT1218
-37TR Zpas n!-qucHnnNtaz DRUM N8T1217
269 Z¥Y014A -aattsl;n-ﬂo;nn CONVERS ION METi188
aB Zvoaiwn ' ﬂnwnarar NB8Ti1088
F¥1 ZVOINe] NARRATOR=REV ISED OMI?TING 17=-0
6 Zvoaz EABTER OAY
7 Zvo3 MipL IO FACTons-aLow
® EVOd=3 MILLION FACTORS.FAST
B0 ZVOSIM. MILLION FACTORS.SLOW=USBSE wiTH NARRATOR
237 Rvo3d-a BILLION FACTORS
P Zvos © REACTION TIMgs
i #1 ZVOaN REACTION TIMES ~usSE WITH NARRATOR
10 zvos DOWN. YOU GO
B Zvos BIRTHDAYS
82 ZVOTHN 18 SIMULT EQUTnNS-USBSE WITH NARRATOR
@ia Zvoe HWEM NaTji118
285 Evos DIBPLAY S IMPLE 3uM
3s 0

Zv 10 HOUGHTS AND CROSSES




