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Seminar 011: Dig! tal Oompttt ing 

19 J &nUa17 1949 

UJ'IRINOlI'1, IS'!' NO.1 

4. "S'tlmlDaZ'7 of Oharacteristic8: Magnetic Drum :Bina17 Computer". Proposed for 
V NBS. mu. Pu.bllcatlon 1'0. 23 (30 lIovember 1948) A_l1able in IRA. Library on 

3-daJ loan basis. 

2. "~o'ceedlngl ot a SJD1P08ium on Large-Scale Dig1 tal Oalculat.ing Machi~17". 
Held Ja.rm.al7 1947 at Harvard Univer8it)": published 1948. I 

3. Bloch, et al., "'!'he Logical Design of the Rqtheon Oomputer," M'l'AC 3,286 
,,(Ootober 1948). 

~ 4. Weatand'DeTurk, "A Digital Computer for Scientific Applications·, Proc. 
t.R.E. 36, 1452 (December 1948). 

5. Alt,"A Bell Telephone Laboratories' Computing MaChine", M!AO 3, 1 (JanU8r1 
1948) and. 3, 69 (April 1948). 

6. Huskey, "The StatuI of H1gh-Speed Digital Computing S,"stems", Mechanical. 
Inglneering 70, 975 (December 1948). 

7. Burke, "Ilectronle Computing Circuits of the INIAC", Proc. I.R.E. 35, 756 
(Auguat 1947). 

. . ... 

~. Project Whirlwind, S'wamar7 Report Bo. 2. 1n 22 volumes. Volume 4 1. entitled 
"Introductory Material". ~ 

9. Burks,.t al.. "Prellllina1'7 DllcusQion of the Logical Design of an Electronic 
Computing Instrument" t Part I (second id.1tlon,2 September 1947; first edition, 
28 June 1946). Inat. tor Ady. Stuq. 

10. Goldstine ud Ton •• umarm.. "Planning and Coding ot Problema, etc.". Part II 
Vol I (~April 1947), also Part II, Vol II (15 April 1948). Inlt. tor Adv. St~. 

11. "A Manual ot Operation tor the Automatic Sequence Oontrolled Calculator". 
Harvard (1946) •. 

• • • • • • • • • • • • • • • 

Your attention i. directed to the quarterly publication, 
Hathemat1gal Tabl'8 .Eli 9ther A1U.lI. C2!mitatioB (abbreviated MTAO). Bach 
lssue haa a •• ot10n containing newa and abstracts of article. 1n the tield 
of Automatic Computing Machines, in add!"oa \0 teature article. on this 
IUbject. Our library" tile begin. with the JanU8.r'7. 1947. llaue. 'ftmJDbing 
through the las' 88T8n or e1cht {isueS wl11 give you a good bird' a-qe view 
of the tield 'o~. 
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cOMri4oN .SYSrt:MS ci,Pi: OIC;I"PIi.. MACHI.!v'£: No rATION 

.eAPfX yo (lI.LU5neA~&>~!::.~ ..,. -=-PL:AC:~~~~E.e:f)-~-'---IO~-~----T--'- --- ,·z-----
/<:IN/? oft COMP~EMcNT .5V$rt:fM 'I 10' s r :;; '5 ! ,;;:;--- -.-~--:;~-. 
MO/:/ULL/S /VI.' t 10 4 I /04 - / I 24 24 - I. 
h'O"VMANV/?IFFlEIZENT 1'.!i.-ltv?8e:e.:;; EXPeES,S;tBLE!' I 10 4 I' 10'-1-/ 24 24_~1 
MOSr Pas. EXPR../E~5/B,-e /'vU/>fBE.I:?.: !, 

e.l::-p~/..ESe:NrArIO"/ A* j 4999 I ,,;'4999 
V'4.;,.UE A +4999 '1:+499[; 

MOST NE~. Expk;;eS·:5/8LE tVl../I'.,fl3EJZ.; 
,eE!PR-4-~_~EI"T/-Jrlt:..i".t A If 500,0 i .5"000 
~LUl5 A -5(/0(') 

IN AN' APOI7-IVi: 1V),.L;t:::Hilv't:: 

ENt*-AeOUN[:J CAek: y' ? 
ZEecJ C;EA/L;~I?A ;rFP 13>'·' .. tr''f.4",,',;,.j</-;c 

IN A SU8Te4CTIVE /L.·jACfo-Jlf·/e: 

ENCJ -,L/eOt..lNO !30eeow" .;) 

011/ 
+011/ 

1000 

0111 

+011 J 

1000 

PK.£P. ey 



Seminar on Digital COmputin8 

PROBLEMS III NUMBER liO'l'A'! I eN 

1 e Add two more oolumns to the DIGITAL MAORIS BOTATIOli tabl.. tor ~dlg1' 
octal (ra.dix 8) integers, in Sa. complement. and in 7', cOllplem.nt ... 

20 Plot A •• 0 .1* for 4-41g1t b5.na17 1ntegers .%presBed 1n as. complement, 
and in lQ. complemente. 

3.. Plot A T8 • .1.* tor 2-41g1t decimal Intecer8 expressed 1n 103• comp
loment_ and ill gi. complementa. 

4.. Plot A YtJ. A* tor 2-dlg1' octal integers expressed in 8 f • oomplement. 
a.nd in 'It'. cOfn'Plementoo 

5. Po.ted in overy drafting room 18 a table ot decimal equ1..alentso 
Make u:p a table of "octal equ1w.18nt.- of fractions of aa inch trOll 
1/64 to 1 inch. by 64th8o 

Be Ooa?ert 8490163 ·(decimal) to b1nar,r Dotat1oD~ Conyeri thie same 
number to octal llotatiOBo Repeat, using 8eyeral different methodDc 

"(I COlD.Tert .163,,102 (octal) to b1nar7 notatioll, nplo71ng 18Teral dltterea' 
method@. 

PRODLBM D! PROGIWIMIHG 

Thi. preblem 1. the eYaluat10n aad tabulation of a polTDomlal oyer a 
ra.age of 'falu.. of two independent _riabl ••• 

o.1TOl1: Oonstants A, B. C. D, ., ., are etored at a. b. c, d, ., t, 
reepec'lve17 .. 

Req9d~ To evaluate the polynomial 

p( x~ t) == Ax2 + Ex! + Cz2 + Dx + 12: + ., 

for x = 0, =l~] :2" Il G ",:t:l6 
and z Sf 0, :tl. :2. ,. ., .,::tiS. 

Store the P'u i~ 961 eoftl8cutlve17 addressed memor7 boxes .. 
Assume that the coetfieientt are integera whose absolut. val
nea 40 not exct'Htd, sq, alO; this keep. the pus within range 
of ,he 3064181' ee.or,r boxel. Select numerleal Yaiu •• tor 
the co.tilel.nte if 70U vlah. Utilize the ab111t7 ot the 
machine to accumulat. same and aum. ot product.~ Co.tticlents 
need not be pos1tlY8o 
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BtU" Accumulator. mod (t'-l). Sumsau of Numerical Properties 

.. A.. The tollovlDg pro'Derttes are oommon to the D-pl~ additl" aCC'WIIUlator 
vi th nc),..aronnd. car17 and the "'Place subtract!" accUllU1e. tor with end
around borrow: 

-. 

1. lance of (a"-1) dltferent nwnbera. 

2. Po. and nec fttl",bers are expre •• ed ill the 11'8-ooJl!)lemen,1 .,_tell, 
ill which: 

a. the nec of a nuaber can be torme4 by a.btrBCtlDg the mam
ber trom (aD-l); 1. e., b7 replacing 1'. with 0'. and 
nee .. rea. and 

b. the left-moet dicit of' a po.itl .... number 1s 0 aDd 
the 1.tt-most 41cit of a neptive numbpr 1s 1. 

3. Absolute ftl118 of the number. represented -7 not exceed (gD-l .. l); 
a.S. t +2047 and -3047 are the range 11mit, in a 12-plac. 87It-. 
+7 and -7 the raftSe 1im1t8 in a 4-'Place 878t8m. 

4. llature of l.ft _hift: The moat useful form ot shitt Is tha\ in 
whioh shifting k places to the left 18 equi.alent to multiplication 
b7 ate; i •••• addinc the number In tbe accumulator to ltselt, repeat1Dg 
thil process lc t1mes. 'lhe 80-ca11_ "circular shift" has thi8 pro:nert7 
1n the m~ (~-l) apt_. !h. diglt occupying the lett-most plac. 
8hifts around into the right-.at place on each shift. (Hote 
tbat a k-place right clrcular shift veuld A2i be equivalent to 
din8ion b7 iCe lIhat kind of shift vould?) , 

B. The follOwing -properties are peculiar to the n-place additlve accumulator 
(abbrevia ted AA) vi tb end-around carr7' . 

1, A. number traJl81111 tted to AA 1_ added to the Il11IIlber 1n AA. 

2. 'l'o aubtract a nWllber frOID the number in.lA, the complement ot t~ 
incoming llWftber must be trans.itted to A.A.. 

3. Of the wo fo",_ which sero -7 t~.k. 1n a mod (~-]) ayet_. 01117 
the 111 ••.• 1 tona. or Ineg ,ero" can be generated 'bJ' AA.. ('17 to 
b.~t this on paper, in case 70U are not convinced.) 

C. fl'h. following pro'Pertle. are pecvJ.1ar to tJoB n-place nbtractl.e acCtUllUlator 
(abbre.1ated SA) with end-arOUDd borrow: 

1. A number mitt_a. to SA is nbtracted into the number in SA. 

2. '0 add a number to the Iluber in SA, the complement ot the lncomlnc 
number must be- lDIt! tted to SA.. 

3.~ On1)" the 000 ••• 0 torm ot lero, of ·politi •• zero", can be generated 
by SA. . 
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CO~TS OX BINARY MULTIPLICATION 

The following tabulation 18 a step-by-step ana178i8 of what would take plac. 
in an arithmetl0 unit having an 8-place accumulator and a 4-p1aoe ~regi8ter, 
dttring the automatic multiplication process. !bl, abridged machine follows 
themultip17 algorithm of the !lRLDS Oomputer (IRA Pub!. 110. 23, ftg. 4), 
exc8J)t that the si.ze of A, Q., and X are reduced. The example shown i8 the 
multi~11catlon ot +5 (multi~licand in X) bT -6 (multiplier 1n Q), with A initially 
clear. X contains 0101 thruout the proce.s; A 8ees thi. aa 0000 0101. 

!Hll l 9- ! 

Initial 0000 0000 1001 0 
Subtr X 1111 1010 (Nelative mu1tipl1erlcorrectlon. 
At 1 1111 0101 7irst step, baRic algorithm. 
Add X 1111 1010 
Q,Ll 2011 1 
At 1 1111 0101 
Don't add 
Q,Ll .9,110 2 
AL 1 1110 1011 
Don't add 
Q,Ll 1,100 3 
ALI 1101 0111 
Add X 1101 1100 
Q.Ll 1001 4 Pinal step, basic a1corlthm. 
Add X 1110 0001 Negative multiplier correction. 

Reault: Product. -30, in A; multip1ip.r. -=-6. again in Q,. 

ADVUCE ASSIGRMEH 

lQ ~ecom. faadliar with the automatic binary multiplication process b7 
running through an anal,._t. aimilar to the aboy. for the _rioue combi
nations of positi.,e and negatl ..... multiplier and mu.ltiplicaad. Be care
ful.' to 8tart with number. within .chine range. Pertorm one a_178i_ 
for the cae. where the IlUJDber initia1l7 in A. i. aot zero. ancl it is 
desired to follow the HOLD MULrIPLT. or MAp7. command. 

2. So that TOU ma7 more .fficiently follow next week G_ di.~ •• 10n of 
division, Bet up a step-'b7-ltep a_178ie of the dlT1de a],gorithm, Pig. 5, 
tor a tew combinations of poeiti.,. and negat1ve quoti.nt and 41.,1801'. 
Heed the comment. on p. 22 of Publ. Bo. 23. Proof. vill '" given nen 
t1me - until th.n. t17 the algor! thin out to s" it 1 t workl tor 70ur 
examples. ' 

aeference on nOD-restoring va. restoring diW181on: ·Preli. dieculslon 
01 logical d.eRip of an alec comp lnst". Itu.rkl, at aI, 2d ad (2 8ep '47). 
p. 23, ft. 
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,ODS 0. MACHID DIYISIOll 

Qao'l .. , q. ... r.-la4er • an "la'" '0 Unclad. • ("'_~J-) aa4 
Uft.or D ('.0111 .. 'or) bJ': . ~ 

• II: qeD +., J;L -; Q t- j) (1) 
D 

.... nl ea ••• aN ot t.MM.' to , .. pr ••• ' 41_ •• 1oa: 

Qt. Ie ..... (1) 1. N8'~lo'e4 0.17 .. the r .. v1r_' , .. , 

o 61-' ~ '»1 · 
CIa •• '!oa, ftlt. li1d.'. (1) '0 bow ..., •• ta 01 Q, .. -t ~ol'. pwa 
• u4 Dr 

(a) 

Ot,. II. Ken, (2) 1. ntalae4. bat 1. a44t'loa nppoa. '11. r."rio" 
to at4 In' .. er. ( __ UI, ..,.. of. -prpper'7 of ... 88OMa. pnoe •• ). '11M 
til vi11 MY. the _ .lp .e wID; B .:, take OIl .1t" .lp. 

0. •• III. Her., (1) t. r •• 'rlo'_ 0817 '" the "'ut~t of ....... • 'lft "_1acler who •• _,"I.'. ftl.u t. 1... tbaa ,bat of 41n.or. !hi. 
i. ·,he DI'I. opea'loa .. naecl OIl p. 19 of IRA Pabl. Wo. 23. 

o s :a < IDI- (a) 

Qu •• tlo!u Bow.aq Q. B tor c1 ftIl _. D1 

""'riM N4 "n=r •• 'pip".n.i 9. Jllp.ira't4 

.. t.l. n.'or1,e, ...,1., 1eat. (.)(21) + 9. 

, 0 0 .. 
+002&5)+1 6 3 .. 

o Q. 0 0 ."r lupe' lIl1'lpl. of 2& ~t ¥lll 
+1 6 a .. not pr04uc.·oY8rO&.'. each '1 ... 

1 '0 o. Q 
+0 1 a .. 
o 1 2 I. 

+0 0 0 9 Remainder. 

RM''''. IOP=r"'9rlM' ...,1.: 16M. (61)(2&) - 16. 

+1 -4 +6 • 106 - 40 • 66 
+0026)+1 6 a 4 B,D ..... ~. 

-2 0, Q Q hb'r _'11 crnrcaet •• oocarre4, 
-0 8 6 6 R.D opp .1ea-
+1 0 0. 0 AM _t11 crnrcae' hal occvre4. 
+0 1 3 4 _,1) __ 81p • 
• 0 1 5 Q. Imb'raet. etc. 
-0 0 1 6 !hi. 11 B. 

r 
\ 



• '-'. 

Sn1u.r OIl Die OOlip IWmID DIVISI01I 

liMn. nQDer.,tgriM, hapl.: 29. &-6 + 4 • 

0101)0 
o 
1 
Q 
1 
o 
o 
. 0 
1 
o 
o 

+1 -I -1 +1 rol = 10010 - 01101 • 00101, ~ 
o 0 1 1 1 0 1 _,D .... aila. 
1 0 1, 0 Q 0 g lab" D. put +1 18 ~. 
1 0 0 1 1 0 0 •• D opp eisa. 
Q I Q 1· Q 0 Q AM D, plt -1 lD Q. 
1 1 1 0 1 0 0 •• D opp ~. 
o 0 1 Q 1. Q 0 ~ D, PI' -1 lD ~. 
n 0 0 1 0 0 1 B,D ..... ~. 
o 0 Q 1 Q 1. 0 .. ,. D. pa' +1 1D Q. • 
1 1 1 - 1 1 1 0 _.D opp et.ca. 
o 0 0 0 1 0 1. AM D. J'IIt -1 Sa Cl. 
o 0 0 0 1 0 0 "'. 1. B. 

6 Apr 1949 

!be a1Hrfe pnoe .... 1~ 'D1'04Iaoe ..... flUti.' • .." ft. .... of ... 
-peaa1tar (+1, -1) ...... .,ate. uM4 to apNe. ,be .. otl.t. 

C._14er 01Ir DIYDa alcon ' ••. ft. o. I.e, u flr.' ... , .. 'he 'laalo' 
1)0"1- of the now u.pu. ftl, perro ... "'1' •• 'oItDC 'blDa17 41n.toa 
.11111ar '0 tbe allow aurple .... , ,la, 1', ... 0'. are (,..,oaft~) Pl' 
la'o Q. ta plaoe of the ntuN4 +11• aa4 -1'., ".,.'1"~. ..." t •• 
oo..-o'loa '0 ~ 'ht. wab"tta'loD la'o acOoaD'. \be 4191.10. proo ••• 1. 
ao .. l17 .11 4 .. t1»l' wlor '0 'M fteal 'QL 11. 

-', thi, P01D' ,be ~nc1".1' ooatal •• a ~fl1lo"-' P wbo.. 1'. "p
He._ +1'., "'t who •• 0'. lJl410aM ... -1 • nal17 1bou14 'be. .... .. 
that ,he .1'. baA be-. bp' 'aclt of la u .... ., •• 17 nct.'.r OOIl-tldaa • 
....... I OOIIpoee4 of 1' ... 4 0'. ROb ba, ,_ 1'. lIa • repn_' .. -1'.; 
i1e., , .4 • aN oap1_taI7' '0 _h other. 1M .-,s.a' we ... , 11 
, ... (p - I). ., .1ace.P _4 • an ooapl __ •• 'Ill. 1. u.. _ •• aP. 
~""'ore the ~etulre4 oonee'loa 1. .lIIp17 to 'hilt P OIUt plaoe '0 .. 
len. Be ... ,he tl.a1 .QL 1-. . 

., ,he eat of __ aba.ie ale_t u.. .. !law .. 044 tllO'la'. •• ._teA -
,. 12. AD 044 _be. 1. our 878'- of uta'l_ 1. olano, .. l ....... b,,-.11_ 
ot the edr_ rich' &D4 len 4Scitl' 1 ...... " '0- (..-a_a (1) '_i17 
till. tao,. (2) AM17 .. tlae aMp. la \be a1co ..., vbloJa , ... two 41~' .... 
_, oppo.tte. (I) 11 ~ .... '0 ... oat alSD, -., woal4 ~Id.. 1114".,.1) 

III other wo ..... , \M --.,.0 al&ort''''pertonl u. tb.4 of aft.toa 
a.ftDeCl ta ea.. II OR ,- 'PftOe41ac pap. 

IILPs qMWt.· Gorno'l .. TlIl0, ..... ··c"- """'I! 
It te ... un.« '0 pertOfti tile JdD4 of 41Ylltoa we haw tlpMlftei •• 

ea .. III. .,. oonee't ••• epl pN0e4tac ... tollowiDC U. .... So a1codU. 
ta ftc G aco-,lt. tide. '1M .. OOneottoal vill be .,..tlft_ Sa two .tap •• 
rlnt, nppo .. ,_t ,_ lIulo alp •• he. tol10V('1. proc1aall1C" .. otl.' el' 
aac1 • realllcl., ~. -riDe the au. II pnpenl •• a . 

• ., QtD + .', Clt 044. 
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lie haft tllr •• quaIltttl •• B. Q,t, JlI, M.Ch ot which ..., be + or -; t_" 
are therefor. 8 po •• tble cae •• to cleal with (th •• ign of D 1. cle'.nalu4 1»7 
]I and Q,'). ~h •• e case. are li.te~4 til !abl. I, 'ocether with the correction. 
D.C.SaaJ7 to iDnre a DOIl-Dept1 .. re_lIlder. !he alp o~ ,_ correction to 
q,t il oppoeit. to the lip ot D. !,~ia add. a nept1" absol.'e D to Q,'D to 
comp_eat. tor 'h. poeltt" absolute D adc1e4 to .'. 

!he •• oorrection. are Ntlltac'OJ'T. .scept that ad41uc an4 RbtractlDC 
are call. tor in th. Q,-Hgt.'.r. !hI. 1. expellse ... slne. full -.rJ7 0" 
borrow tacl11 tl.s would b. require4 III Q,. Bot. ,hat the oorrectionl tor Ca... 5 and 6 40 DO' c.~erat. C&ITT oi borrow (. carrow') ln '1. eas.. 7 an4 
8 'herefore pre .. nt the on17 41tficul'7_ 

~or'UDa'.17, ,he probl .. ba~a rea.oDable solutloa. Bote ~t ea •• 1 
7 and 8 corre8'P.oDd to negatift B. 'he ,lp ot • i. kIlOVD at the beclD1l1DC of 
the 41.1s108. proc.",- If. "ie aep.'ift, nppo •• we taMcllate17.-1te it 
.ON 8 .... t1 •• 'bT .. uoat equal to 'b. ab.o1ut. ftlu. ot D. !hi. pre-
10a41nc of • (to g1.. .. IN • - I D I) •• t b. cOIIJ)eDeated tor 1& t.r 'bT aclcUag 
+1 or -1 '0 Q. A.slUJlllDC we !aw pre-loaded ., ". then be: .. at the en4 of 'h. 
bae1c algo: 

.. w QID+ :al • 0 ~ \BI' "- \n', • 4, .. < O. (5) 

~ 
• /,y,~ 

~ 1,1 '!'he pre-10din« .tep att.ct. the 4 tor wbleh • i. D.ga'1 .. . 
J, 1. I 1 •• tl11 _tletaotol7 for ea.. • '1'&b1. II re-... ln .... . 

til teras of lli. 1', q,1. '!h. aet oorza.otion i. cOllpo.e4 of two par'.: 
• Reptl ... rnala4.r cOrNction ( .... rul •••• 10 ~bl. I), ana a tuthu 

• correotioll to q,1 au. '0 'he pn-loa41Dg of 5. 8i8.O." 1. '00 a .... 'lft ...,. 
... . &Il ablolut. D. the correo'ion '0 Q,I» lIIUt 'be a pOlitlft abeolllt. D; 1 •••• 

,he correotloll to q,1 1IIl.' 'be ot tbe _ alp •• D. 

the atet oorrect10n. ar. now all •• en to be ~_.lbl. without oanow 
taciliti., 1D <I. It .. _1te ,bit rlght-hand. (CJ.O) placeot \he Q,..recl.'.r a 
.~, blnar,r oounter', theA l'e ~ b. '~sm!tt.d to ~ OD a .~1. AVO 
(ad4-w1thou'-0aJT7) basi.. !'h. oorNot10 •• MT· 'h_ b. 001lap .. 4 law 4 
cae •• (1-2, 3-4, 5-6, '-8), a. lhow in Jllg 5. 

A p!v'.lc&117 siJlp1er- _., ot corree'iDe q,1 1. '0 ZMft ' 29'lO· flo lD.tead 
of AWO 1 !O CIO, .1De. a pall' of ah1rtlng gat •• aN alreaq a_1lab1. tor thl. 
purpo... '1Ma ,he AWC 1 '1'0 '10 .tep wi thin 'he ba.l0 part ot the aleo 1. 118M 
.111p17 IlfSBR! 1 IB flo. 

Barci ••• , 

1. !abulat. the .tepe ot ,he 41nd. aleo for .... ral e-.pl •• , .e81UllD1 
a _ohill. wl'h 4-41£1' DDIlber. aDCl 8-plac. accanlator. Be ave to 
, •• , .0 •• of the pecallar ca ••• Itke 0/0. 0/5, -a/o, .tc. 

2. Jutif7 (or refut.) ,be .8Ooad paragraph Oil p. 22 (-Prlor to 
d1Y1.1oa ••• I). 
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• 'UP I 
ea ... ' • q,t D 40 Con. B' Con '0 ~. Co-N\.£A--:t~ 'or ,.It tor pM It {2... II -- -
~' 1, + + + + 1 ... -OIl . -+-

)r 2 + + - - 0 Woa. .oa. + 
c- 3 + - + - 1 .OM WOD. + 

:.,~ 4 + - - + 0 BOM -OIl. + 

r. I - + + + 1 .lb. aM D -1 + ,,-" 

'--

~ I - + - - 0 A1»8 a44 D +1 + 
J 

Y 
7 + - 1 Ab. a44 D +1 i-

t 

il 8 - - - + 0 Ah &44 D -1 + 
• 

• pm.! II 

Con to. Qon to Q.I Con \0 q,. •• , OOft 
ea ..... ~ D !o 

~o._. 'flit aec .. ""0. '0 Q,' ----
~ 7 + - + - 1 -.. .0Il. -1 -1 

h 8 + - - + 0 -OIl. .0 .. +1 +1 

C, 3 - - + - 1 Ah &c14 D +1 -1 -.. 
d 4 - - - + 0 A. ac14 D -1 +1 .oa. 
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INITIATE PART 1: 

INITIATE PART II .. 

SHIFT COUNT 
: S 

I'as COMPOTER CHARACTERIstICS 

5=30 . 5<3 
~~~S-_~.. ~~~~~ ______________ ~ 

q 29 • 
0 

(. q 29 =i • 

ENO PART:t 

BASIC 
MULTIPLY 

ALGORITHM 

( • • Ir----A-O-O-;.L..X -T-O -A--

----~.----1(, ___ 4 _____________________________ E_N~~--P-AR-T---n 

MApy USES PARTS 1: ANO rr. 
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