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M) oand GlAC)s d.e., place Glm) in AC !
place puaviove S{AC) In .

This instruction permits the color o brinyg C(x) :‘in’m’ AC as doss ca i, Wl

at '1:119 same tlme i'.t; .'a.lso‘ BLO63 ha wravious C{AC) 1 In x., I% 1:h¢.9. somblne s

o logically‘ sepa:ré.te farctions in cas insbruaetion, Note that X ¥ doon

Dot chengo C{IR}, ’ | |

2

VIZ, Transfer of coabrol, Hhe

shoag sp 2 and w0 X -e Bhe A-roglabor,

7oz S

Bo Thﬁf WIWI compuber ohevs insiructions in sequence wiless a
specific inshruction which bresis this siquence i3 exocusod ,

The ingtruction

S @8p X o seke next indd mﬂ don Tron roglisier x and eonninue
. oheving instructicns in sequence fyvou thers

permits the coder %o specify a bresl in ha saquence of coa?mlr Tha in-

.

L ode an wneorditio "w"t t:mn.a Por of aonbreals

gbruction 8p x is always oboyod:

»

Do An extromsly woioaar lrgbruciion is op x, whlch pormits the

programes to make & transfer of conditional ca the yesult of the
:’Lma{ivia'%;'ély érace&iﬁg calculawmﬁ

" ﬁ:p X L If Clzd 1o ropetive, precead og fa 8p xg 12 ClAC)

. 1s positive, fgnowe this iastructlon and go o1 o
tne follwing instruciior in sequonse.

| wp X is ’che only eondiiionnd transfer ¢f control ingtructis
. available in the WI compuber. ALl "decisions™ 1n the compui:«;zj wmeij
choose one sequencs of opéx*zs:é;ﬁ.om; rasher than 8..'{1?"61:&?1? ars mele “_u:a ing ﬁzﬁ,s
'insfsructiono It 1s poss:’gbi.é b0 radane v*l._ *.ualiy any eriteriom for e‘“ebiée
anong: a nuimber oi’ possidle TOUG 108 o s sequence oi’ sultable "‘r,mnd”

decisionso 1% is therefo:co possibie, using only tbn op X ingbietion, to

realize even extremely intricate and ol&mra e dac igion eriteria in the
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¢ Yﬂlﬂll@’ﬁ)l‘ an rasicr olon Lo execubed by WWI, thak imstwuie-

tlon must, of . crouaréo , D@ ioca'i;::;f‘. oy ahoregs reglater. Bach otoirogs

rogleber has an sddrass, y. Jhonwver el 8p X or ep ! ¢ Airgbructlon s

exscuted in register y, the sld:

cag {yth) is stored fn the A-vep

{AR}, another reﬂ:}.stor‘ off the arithnebtic alement, The AR is a siztsen.
blnm'ymdig 5 register, dbub only 1l:st o2lsvon digite ave effeched by 3p ®

or ¢p X, The address y is bthe e

avai in which sp. x or ep x is lccelod;

e anrsmrimaces’
.

it shouid not e copfused with xegistar x, the address withln the sp = ow

(R erTye-

ep x instraction itself. The oddresa (y+L) is stored in AR on ¢p X aven

when C(AC) i1s positive and e» x is ohharwlee effect uf"ely ignorod.
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TIII, Clesed sub=povitines

a.- The usge of gub=nc:

T

the solubtion of a problen has

.

already been dlscussed in comv Toon vidi the G5 compuier. It will ba

recalled that a subrouSine is ¢ wwency of inshrucehbiocns which may be

>

epbered from several points in v lavsger woutine. Mosv ofbenr, §% im do=

gired that a subroukine be el iotte, 1% is desived that 1% rebuwrk,

when it is finished, o the mein .wubine 5% the point from whieh it was
anterad,

bo In writing closed subroutines for the MT compuier, whe

inatruction

e X trensfer “te lesh cleven diglts of the f-vegisien
bo Bhe Isot elaeven diglte of reglster x. Iaave

the operziion ssotion of ‘x%*sgis?;e“? ‘ic and ‘the ooi-
tents of 211 other registers unchanged.
is ipveluable, Subroutines are ;?.V::va:riabiy entored using .’ahe oporations
33\ 03?" ¢n. The eddreass section of the AR is seb squal %o {y+1) by thsue
i.mrtmc’aionss, If the ipitial register of a subroutiane conbains the ine

sbruction ta x, the addwess (y+l} may te inserbted inits any register ¥ of

¢



dele m e g v g ide o e e - .
why mabmoutine. Ia o . e
- g
.y oo S oer amsmg ] B » o B
RGOS A UNEOd VG i Wt AL R

L - .. LA P |
pouding s oroond, .

Anoblher woo for ws v 0 doroaessad whhn Ba Ly aulen al

¢, One enusio

White 3© hes not boen EXL Brite I BV R

tions change. C{!Jt?.},, BRI R

valore suy ingtruehioas whic

SRCI

tas firsh instruetion of & cloeand

X Mhe danstruehiors mb oo, oo

RO PR, YO SR TSRS IONER T O YO MBI (AR A N T e

2., WVI has fwe lagipes o nol oo pmdddaly soabars,
mhooxo 0 mnaldiniy T

R  bip

. : - [T N 1 e
ne X : S EEVARC RN '?:.‘ SO
e »

‘ - g 3,’» o3y

a shirby dght auwsber. The Ll

3 Jov o e g 3 o 3 o
using me. &y the produed may

1«,”» ';, LTy

o omwe X, In

Srdineny

Tengdh by ws

cglevlations than e i ¥,

B.  in both the “é.mm{

produst i ded v‘*mnecl aceording 4o

an ..’s‘."‘:.p 1

partloulan, %,h“i s is %7 us mm one ol

GO - ..al' ARl '&‘QQ

f

4

bhe -a::c;d”.; 1s ati 11 é b *"mmas’ Tovin the oodinery eale, giviog

oo zepos 1%s appr 9{’*}'& e axuxh

:L Mm‘:?rg 1 o

e Bunhor, o

sha bioany rapred



“a

nesalive puwher, ond fived

. S
L0S I,:"\C;‘. v‘: >}

ey skl then all Cfs ave o

O'r. The fact thab “ho acupis

norneldy of Little significtnes ©o o goder,

""’*"rvor* 1% 48 a poowllandy e of ths courpiber Shat tho .?3»»:&.: 7
s never complamanbed whon tha vowils of a muibiplicavion ewnbends InGo 4v,

pasitive magnitude, oven Tacuzh

The (igite in ER alweys aposar »o Lol

npcdueth ig nogative.

he 4dgiis dn AC ave complasant:
In oxdor Bo obdain fhe disoss tn PR oafher the ma ¥ ing :;mr sion

wikh Bheipr propex 'aig A% Ao mosh wonrwniont e use a sultable \m«naﬂ"a. -

Yo AR SRR L SV LRSI g P

ebife in.:.;i;mc:tiun Yo move haem lnvo 3. Tae shilh instruactions will s

\

deacribed in dotall latex.

G, WWI hes ors Eivido

= . T S A S U RS g T ey '
aw = GRYAGR Soow o Oy U e quotnient in ER,
oy Ry ww anvy

ol tha sams

After ths eweontion of &7 o, A0 zoptedns a o

sign as the quetient, The quo iont 1T i 5015 s uneomplenzated

¢

{just as dn the case of mh xl ey b B omay be bsgetive. Againg w

nunerleal-shlly quotient

x showld be Ffollowed by alb 18

2ErIAsy

inbo AC with

kel o~

[Sxy i3 g 1&. o
e e
g e
£ 4 rosalt will

Bhe coie

JRALS Pl SRt M S

puter will ssop on & i

Ko Tho mumeelondestdtt dmstroct ons ooz, e B s oh N, S B,

i

Qs hn are -'131. famiiic: witi uhe p rocedure off milblplyieg

tho deeimsl point to the right ¥

decimal nunbap by'lﬁl simply by

<A the b mrw sunber system, in

places. An ~sd Logous procedurs anis

waich moviss the biasry point bo Tho sight i places malbiplic m‘a binassy



11

L« B . e mm . . .
‘number by 2 . Similarly, moving the binary point o the Jeft n places

jo])

C s o 51
iivides a binary aumber by £,

Wu—

be ~In WWI, %he binary point jo fized at the left immadiately

following the sign. 'The binary jpoint Cuﬂ[lQh b2 ,,mmd, but the seme
ecleo» may be achieved by shifting the 7:‘1’“‘00” itgell with :r:e.;pe t to the

8 TN

» .

‘ fixed bisary P°‘m"?'.’ Tf %he numbor is shifted oo the wight, it is equlva-

lent 4o moving the bisary point %o the levé, au’i ¥ieo Vo w. |
' The mamorical-shif instruetions in WHET Provide a means

for sh ilsing vhe coub! Lned contenis of AC mz& BR o The fgh“s or 1z 2Ll%,

’che:;aby divi&ing or maleiplying by bthe corvesponiing power of two.  The

shifis=lefh iﬁstmction is wseful fov Lrio C{IR) iunto AC. Sinee these
.ar‘ev g@ﬁg};@& si:r.if'b i‘asi;z;zzci;ions; the gign digit {(ddglt O} of AC is "}5;:

shi:&’"aéd; cnly those dlgits of AC nd IR wiieh actually ave iime:*icul talks
pax"_é; in tho shift, dnen She wC L0 o nszative, C{AC) is assuwsd o

[ -

be complementod, bub O(ER) is woo. Thie o

oads 5o the manner ia
, Whiéh uega‘bi#e :a:*ésul'i;sv ave storced in A mnd IR afser he iastme-bf;ma
o x and 8v x, |

glh o BR %0 bhe Jeft n* places.

iy Phor K S &
ER aftor vhe shift. .

slr o . Shifs ined AC and BR o the lett n
Bound-of? tne C{AC) on the basis of the megnitv ae

of C(ER) niier the shift. Then clear B,

srh n Seme as @i n, only ehift is o the rigob .
sEP 1 Sams o8 slv n, only shift is to the zight.

In a1l Pour of those insizuctions, digli 0 of AC is not shifbed,

any digits shifted left out of AC 1 or wight out of BR 15 ave lost, and 1T

*n is "'alsﬁn modulo 38,
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&. HNobe 1 ﬁ Jt:: &

in magnitude that rouﬁdécff‘caﬁ crnga Lh o in

i® vhe inst xuetion calls foy wo

alam wiil resuli,
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a4, On OCC3ULOK jh is
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ag 1% standes ©o

the corwroct velus of
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other digit; the procsss is simply oro of reorienting the diglva withoub
regard to their meaning either as a vumber or an instrucsion,

© Iwo instructions are availeble for executing .-&his oparation:
clh n - Sycle the combined AC and ER %o the Ioft by m
places; Carry any digits eyelod out of AC O in‘%;o
ER 15, Ioid o1l digits at the end of the cycle.
é‘lc n | Same as elbh n. e:z:ea,p’i; clear BR afser the cyeling,
| b, Note that AC snd IR M treated as a closed rings dlglto
eycled out of the left of AC apposr &% the right of ER, No round-off
occunrs, Digit 6 of ¢le n must bo zavoy Gigit 6 of elh a must be 1.

XII. Scale facitoring - the insimuction of x.

a. Fractions may, in scperal, have one op more zeros betweon
the binary point and the first i wificsri digit. These zoros are nos

significant, in the senses that “ur Traction may equally well be expreased

as another fraction (having no initizl weros) times 2”’3”, where N is the

number of initial. zoros in the originui fraction. This latter form has
the adventage thab al}. its mum@ria:él diglis ave significant, so that Hhe-
numerical velus may be exp‘xfasseﬂ Ho full ‘fi“fteenmbinaryeodigit précieiono
However, in performing arithmetic operations on numbers expressed in this
form, due account must be 'Ea}can of the factor 2N gasociated with esch
numbor; they cannot be combined dizectly using WWI arithmetic jmstructions.
b, The instmction
sf x = gcale factor the ceombiﬁe& AC end BR; 1.6., 9hilh
the contents of AC and ER loft watil Bhere ave 1o
initlal zswos. Si:oré N, _'th;a numor of times
- ghifting wes neocessary, in the address section of -
x and of AF | |

| permits numbers %o be expressed eesily in scale factored form, Note ¥aat
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-~ the procedure for handling the svola-factored 1 um’i)ers_ must be coded hHy the
uger; in the WWI compuber, no aubomavic facilities exist for taldng scale
factors into account, of x troats numbers numerically, just as do the
8hift instructions,
Since N sppears in‘AR as well as in regis%;er x, it méy be placed
in othewr registarsk also by using the ba operation lmmedilstely following
- 8f x. The operation éaetion of x is unchanged by sf x3 this should nor-
| mally be zero bai’oré the sf x irstrucilon is executed. If C{AC + ER) is

X0, N is set equal ¥o 32,

XIII. The insbruction sa X ~= spocialesdd memory.
X 8, Normally, if the rvesult of an addition is as large ag unidy
in maé;nitude, an overflow 'a.'i.ai*m octcurs. Occasionally, the éoder will Tind
it ccavenisni to permi'& an overilow %0 cooup withoul élarm,, “saking accouns
of ‘the overflow la“cér in the rouiine. Tho instruetion sa x, ﬁ?acialsggla Ky

differs from the instruction ad = oaly in its bshavior in the ovent of
ove:s.fflow.
“sa x add C{x) o C(AC}, store the fractiomal part of bhe
- sum in AC, Store the inbeger part of the sum

. =15 .
(0, +1, ar ~1) %imss 8 in special-ndd memory

(SAM) o (ive no overflow alarm.
) bAM is a special bregister of %he arithmstic elemsat, I%s only possible
contents are 0, +1, or -1, and {hose ave sbtored in SAM only by the ga xy
instruesion, |

b. The contonts kof'SA?ﬁ efter the instruc“i;ion' sa x i8 exoecubed
mey be uged by exeeuting'one of the instructicns ca X, CS X, OF el Xo |
I G(SAM) "D, then C(SAM) is added to the word which otherwise would be

brought into AC by these instructlons, and 'I;hé sum is placed in AC,
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When C{SAM) = 0, this addition c}oosv a0t change C(x) ond %he ea x, ¢s x,
and em X lnsbructions bohave ag wa:g'desc%ib@d earlier, SAM is always
cloared when ons of +the :«.nstmcw on3 ca X, ¢8 X, or em x ig awcuuedo -
: 'I\Io‘ce that an overflcw aelarm will occur on these inst.euobions if ‘thoe
addition of C(SAM) causes the number which is to be placed in AG %o
equal unity.

¢. The execution of sny of the following insbruchions oloars
- SAM without using its combents: ab x, ad x, su x, ao x, dm x, mr x, mh x,
dv x, slr x, alh x, sxr x, 6vh =, af X,

d, SAM may always bo agsumed o be elsar afber the read~in of
a program tape, ‘ | | |
XIV, The ﬁi_tns-brucﬁion nd %,

a, A logical inmsbruction, use:a‘ni Tor retaining cefaain digits
of a wo:cd"while setting the othux diglts ecual %o zero, is

md x Jdoglesiiy jwlblply each digit of C(AC) by the samo

digit in Cix) and place vesult in AC,

The effect of this insiruction is to set the diglis of AC which
corraspond. to zeros in‘x equal to zoro, and to leave the digits of AC .
which coprespond to ones in :x:‘ unchangete

bo md xz is & non-arithmeile insbructiony it trests C(AC) aund
G{x) simply as an arwray of Gigiits, withoub regerd for "i:heix' aunerical

. significance,

XV, [The instruction ck x -= Gho checkerogisier alamm.

| 2, The instruction '

ck x Compare C({AC) and .G(zc)', If they are identical,
progeed o the next instruction; if they diffe:é,,

s'z,op the compuber in a checkorogz.s ter alari,

enables the coder to stop the compuber in case a computed word does not
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agres e_xactly with some prede%exmineﬁ value,
bo The insbruction ck x ig rarely used in mabthematical conm-
putations., It finds its widest application in coding which lnvolves
usse of auxiliary equipment by the compuier. It may be omployed for
instance to lonsure that ing‘;‘ormation has béeﬁ transforred coxrectly
from an external wnit to the compu\'iero |

XVI, The inpubt-outpul instructions e- the instructions si 0 and 8i J w-
the program alsrm and the umctjvwv 8larm.

a. The remaining instruckions are used for combrolling the
input and outpud equiprent associated with the WWI compuber. This equip-
men’t énélu&es, smong others, the photo-electric t&pe:reaaer, the Fiexo=
writer typewriter, the magnetic tape units, and the ma;,'rnetic arunio The
details of coding for 'L‘hé k,inpm:weuﬁpm‘: equipment will be diScussed in a
later ,lectu‘re; only the features of the lnput-output instructions waieh
are common to all equipmont will b considered here,

bo The instruction

8l par = gelect dhe ipput o ousput device gsﬁecii’ied by the
address pgis \

is used %o select an auziliary CQevice aw:, if thait device Jhass r:iore than
one mode of operatlion, to specily the desived mode, The address pgr |
‘associated with each unit and mode must be determined from a table of
si addresses. E&equently, C(AC} ot the 4ime sl par is sxecuted is used
to give further information in selecting the unit; ab other times, C(AC)
is immaterial, si paxr always' l@a%gs all registers of the ari‘bhmm;ie
elemént undi stuxrbed, ‘ |

¢, After a unit and mode have been se]ecaad uswg the 8i pqr
ma-lzmci;ion, whichever of the following: :Lnstmc’cions as is apprepriatfs

may be executed:
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d o © zead ome word from the selecled device into AC.
rc n - record the word in AC on the selecbed deviee.

Ieave C{AC) uncﬁangaﬁo
The address n is:ﬁsnally’immaterialo
do It is obvious that, if the auxiliery device has boen se-
 Jected in a recording mcde, the irstruction »d n is illogleal; similariy,
 1£ a road mode bas beon selecied, the instruction r¢ n cannot loglcally
be given, II such a mistake occurs, the computer siops on a progran
atamm, 4 :
8o When a group of consecusive words is to be read or ro~
cqrded, the follcwing instructxcna may ofsen be employeﬁ‘
pix  wead a block of n consecutive words into MOM
starting at ragiﬁtér Ko |
.bokx ‘  yecoxd a Bleock of n congsecutive words gubt of MCM
sﬁar%ing.au roglster X, loave the conaents of
L these roglisiers uwnchanged.
nx 2”15 must be in AC at the time the bi % or bo x ipstruction is
execute&, After.the instruction is completed, C(AC) = xtu,
| £o The illogical uss of bi x o hokx'will rosult in a program
alarm,

8. Some of the auxiliary equipment is free-ruuning, and rd n

or bl x instruciions must be given froquently enough o keep pace with
the free-running units, If this is not done, the compuber will stop on
4kan inactivity alanm¢; |

h, Two si addresses are used to stop the compuber.,

81 0 Stop the computer. - |

si1 " Stop the compuier if the "STOP oicr ai 1" switch 48

ons otherw1se, continue to tho nex% ingtruction,
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The "STOP ON si 1" switch is on the conbrol comsole, and is set by the
computer opsrator vas- reques"céd by the coder. The "STOP ON =i 1" switch
will be oun unless otherwise requested, |

XVII. Parity alerm,

The coder my occasionally encounter an alarm which has not
’beén discussed with 'any of the WWI instructions,
Each time a core-memory vegisbter or a register on the magnetic
drum is referred t0, a so~called "parity check"v ia carried out %o _de'iser»
- mine whether ona of %he digits in the register has changed since it was
‘recorded, In vi:._*tually'a]l eases '?;ho parity check is completed success-
fully and compuber operation continues,
6ccasionaliy, haounever, a. computer malfunction causes a faulty
recording or a change in the informmiicn recorded in a rsgié%ero When
" the parity check deteets this, the compuber stops on a parity alarm, A
parity alarm may also be oObbalned 1T a non-existent magne ticmdrmn group
is selscted by the coder.
Should a routine stop on a parity alarm nov traceable %o an
imprapér drum reference, it may be Some ‘consolai;iqn %0 the coder %o know
that the alarm results from an érx’c::e made by the éomputer and not by the .

coder.

]CVII_L Togt sborage -- yoglsters O and Y,
8, | It has been mentionsd ‘that the yeglstors of core memory

ars numbered starting at address 32, Registers 0 throvgh 31, which are

393 part of core memory, exist and ave referred to as test storage. Most
of the registers of test storage have their contents set into them by |
togele switches; the contents of these reglsters cazmot be changed. Five
of the test-storage registers are flip-fiops, a form of siorage roglister

whose contents can ‘be <:hangt5<‘l‘v
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bo In general; the registers with addresses less than 32
shouid ot be used by the coder. There are only two exceptions to this
rule, |

¢, The first of thess excoptions is concerned with the raadm
in of program tapes. - The coder myy desire that a routine tverminate |
not by s'i:opping. the computer, buit by reading in a new tape, conbaining
additional daﬁa or a diffevent routine, This may be accomplished, if
desired, by uransfe:ering conbral %o register 26 (by usw of the instruee.
tion sp 26 or cp 26), Reglster 26 is the firsl reglister of the :ini‘i:ia-—-
sing routine for the input program; btrensferring control %o this ravzsm
tor is equivalent to pushing the READ IN bubton on the gomputer console,

d. The eodér may also make usze of the contents of fegistom
0 and 1., Register O permanently contains the number +0j régis'i:e:c 1
contains the number +1 x 215, ".é:‘iae ’co&cr need not stors elther of ?:ﬁese
constanté in his routine; he nm‘:;f uge C o 1 as the address section of aun
ins'bruc*kioﬁo Any attempt o0 casage €(0) or C(1) will not be successful,
but the compuber will siniply proceed o the nexlt instruction withoub
alarm.* | '

Note that the opsration ssction correépoz\dim %o the instruc-
tion gi comsists entirely of Ofs, Thus, the word +0 is alsc the in-
Si;ruction si 0 and the word +1 = 270 ig the instruction si 1. A way
of stopping the computer is o inshruetion sp 0 (ep 0)o The compuber
sto;os by obeying the instruction 81 O in reglster O, |
XIX. The panel contirol bu'htongo ‘

a., The control buttons are used 'bjr the computer operator.

An understanding of their function is very valuajole +2 the ¢cder when

i e o SRS

”‘Ths instruction ao 1, oddly enouzh, produces 42 x &
C(1) remains unchanged. :

=15 §n AC, aithough



writing out his pexformeance requnii

Ay
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' b. Pressing the READ ITi hawbton brings into opsration & service

routine called the group 11 iopub pogeen, Among the maay funebions
which my be performed by this routine is the reading of papexr tape via
the phd‘bo-electric tape reader (PETR). All tapes ave normally vead into
“the computer using this routine.

c. When the ERASE bubbon iz prossed bofore prossing bhe READ IN
button, the group 11 input progran crases core memory bei‘ore‘r\eaaiag in
the next vape. chernﬁse, no eraging is done; the tape which is read
is superimposed on the previocus cunienis of core memOIY,.

d. The S‘I‘Oi’ button siops the compuber, and is used whenevesr
it becomaes neéessary to stop opsiation menvelly. Normally, the comne
puter stops sutomatically o the inctrucitions si O or si l.

o, The RESTART button causes the computer to recommsnce opore=
tion at the register immediaiely f&n.?‘lowing the one in which it atoppad.,
It may be used eithei following the lanstructlon si 0 or s8i 1 or aftex |
'&he STOP bubton has been présseda

£. The START OVER bubiton cnables the cperator to gtari the
computer at any register of core menory. The address of the register
must be envered by the operator in a set of ‘soggle:»swi%ehes provided
for this purpose.

8o The START OVER A’f 40 is;u*’s'i;on starts computer operation aw

register 32 (this is equivalent to 40 in the octal number system).
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p. 2

Exercisos on WWI

1. 317 numbers are stored in comscoubive rogisters starting at
address b1l2, Write a routine which places the sum of all these
nunbers in register 32 and then guus on 4o the next instruetion.

Assume that the numbers are such “hatk no overflow will occur and that

register 32 initially contains +0. (7 words)

2, If diglt 13 of AC is a ony, trangfer control to register »l; if it

is a zero, transfer comtrol to regisior 12, (3 words)

.

- 3o Register md contains a word whose address sectlon gives the ioca~
tion of a number. If this number ia posii::lvé, transfer contrel to

register ¢l2, if it is negative stop the computers. {5 w'orask)

4. Charge the operation geetion of %the word in register b2 to mw,
, leaving its address section uncharged, ther transfer control 0 regis~

tor 15, | - {7 words)

5. hich instruction clears both AC end ER?
_Which olears AC without affecting ER?

vihich clears BR without affec*&;:mg AC?

6e Rapeat exercise 1, without mk:lmg the agsumption that no overflow
will occur. Stop the addition wihen eithex ﬁhe‘ end of the list of nume
bers 18 reached or an onerﬂow OCCUrSo The overfl;m may be of either .
sigh. Be sure thet the number which actually caused overfiow is not
" included in the sum in register 52, ihon bhe additions are stopped

for eithsr reason, proceed to the next imstruetion, (14 words)



7. Write 'a closed subroutine which raises O(AC)‘ to the ®~th power
and stores the result in AC. +n x 270 is stored in the register
immediately following the sp instruction which entered the subroutine.
Control should be réturned to tho register immadiately following the
one containing n x 215, (n 0) (19 worda) 3 |

A, Siegel
10/22/54



