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A13F, A1LF, A1BF, A16F FLOATING ARITHMETIC. DEUCE SUBROUTINE Nose 236=239

NELSON RESEARCH LABORATORIES NS t 212
STAFFORD E. E. CO. LID. Sheet No.:1.
Description, A number a x 2w 1s in standard floating blna:q (s :E‘ b )

:Lf' a=b=0 or if b is an mueger (-2-7’1 < b «(2—3 )

-5 > a -1 or ,__S} a<d1e b is alwars stored in an
cven IH.C-aﬁd in tﬁl! 101&0“@’3{4 QOCL tinCr Lo 30 brpt

These routines do arithmetical operations on s.f.bs numbers

A13F does /I, SUBTRACT, «ULLIILY AD FPRLLSARE.

AALF does ATD, SUBTRACT, LULTIVLY, DIVIDE A7) fTEPARDN

A15F does AD, SUBTRALCT, MULTTLSLY, DIVIDE, SUUARE ROOT AND
PREPARE,

A16F does /D, SUBTRACT, ULTILLY, DIVIDE, 0§ .l ROOT,
SUM S<RIES, AND PREPARE.

A13F 1s part of A14F, which is part of A15F, which
is part of A16F,

VIPARE, which is used (automatically) after each floating
0pera1:10n takes a double length number of p binary
places in DS21 (and 62-p P’I in TS13) & puts it into s.f.Dbe
T'o put a single length number of p b.p. into s.f.be put
the number in 213, O-p P1 in 13 and enter PREPAIE at 221.
All subroutines under the hcadings AO1:, AO2F and AO3F are
supcrceded by these routines, since they use fewer
ﬁlSthtiOnS¢

All are zero order, exccpt ~UM SERIES which is First Order,

¢ O‘-é(.mf’ V"'K - b..L ]> O‘i"z}p‘l ml ;L;r
D4 bo e .* .
Datas X =82 ,¥=a,2” for gD, [UMRLT, TLTVLE, JJVIDE;

X = a-Zb for SQUARE ROOT; x = aZ? and coeffs., ko, k‘l’ e k

n
in D.L.A. m.c. 's O te 2n+1 (n \15) for SUIL SLRIES: all
numbers in Sefeba

b3
Hesult. Cc = &3 2 in s.f.be.
where ¢ = x + y, Xy, X/Y; ﬁ ox Z k xl"
1=0
Failurcsa 3, 14~284 if y=0 in DIVISION. Force discrim. tc continue.

4, 15—274— 1f x<0 in SQUARE ROOT. Give 5 single shots

- with discrim. kcy OFF and machine on STOP to
continuc.,

NOTE Corets  en1st dor AISE & AF e

"ﬂﬁj oh [ e wmth odid cacdblrect
S A ¢ Aivids 4o DI 7{,_ L
the exl~. —eus (L, C. ,{ RN 1 el
T S PSR A te. DL é:" G.Q-"ta;:(-ff‘ﬂ'..ﬂi

— e S?}a a i (el ¢ Licveo Lot Sei5g

é) . & ﬁ 57”25 /‘Z{IP ﬁ-(_‘j; vdé'f




A1SF, MLF, A15F, A16F- FLOATING ARITHMETIC. DEUCE SUBROUTINE NOS.236~239.
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NELSON RESEARCH LABORATORIES NS ¢t 212
STAFFORD E. E. CO. LTD Sheet No.: 2,

I—‘

ADD, SUBTRACT, IMUIT. DIVIDE AND SQ. ROCT.,
o

Instructions for Use,

Stores Used, 13 14 15 16 19, 20 21

Contents at Entry. - - - - LIWK y X

Contents at Iixit,. - - - - LEJK N

Stores Used, 13 14 15 16 192 193 20 <1 17O,‘l
Contents at Entry. - - - - LINK B - - X
Contents at Exit, - - - - LINK e - s, X

* Not required by SQUARE ROOT.

O ] . » e ]
ccupies A Dele 26 5,3,5,6,811,16-25,27-31 0-11,13-22 , 25-29
A1LE Delia's 2, 3:

!
A15F  D.L.'s 2,3, O~4, 6, 8-19, 21, 22,

A16F  D.L.'s 2,3,4 (except k4, and L,o)
Cards exist for all D.L.'se.

Entry. 2,4 ADD; 2, SUBTRACT; 2,5 MULTIPLY; 2, DIVIDE,
ho SQUARE ROOT; L., 5 SUM SERTES.

555 PREPARE (Double length No.) 2,, FREPARE (single length

21 No. )

Iimes, ADD/SUBTRACT: 2+P m.s. if b, = b,

5+P mes. if{b, - b,| < 16,
7+P mese if 16<|b, - b,|< 32

L+P m,s. if|b, - b, | 32
_ 1 2
averoge about 7 meSe

MULT: 5 or 6 mis., average 55 m.se.
DIVIDE: 4 or 5 m.s., average L= M.Se
SQe ROOT. 11 or 13 mes. average 12 meSe
SUM SERTES. roughly 15n + 10 meSe

P is the shift in PREPARE to bring leading digit of a

to the P31 position, )

NOTE: 1 mes. can be saved in ADD/SUBTRACT by replacing
5,6 by 2, D~25, O, O and having 3‘IPJI in D28

(e.g. " 8)' I this is done +, -, x, = and .j' are
at leas% as fast, on av-rage as carlier routines,

Parameter, B for SUM SERIES is 4, A~-20d, 2n-~i, 26,

Constants Available, 0, 19-0, 0, 0 in 328 and l"29

NOTE: MILT. cannot be expected to give the right answecr
1f 1t is one-shotted through.



DEUCE SubroutineNas 236-239 (A13F, A1LF, A15F, A16F),
Floating Arithmetic,

A\RAF and A
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DEUCE Subroutine
Floating Arithmetic,

3 O - ak (Wi wmc.7)

3, al, - 2S (4n vaa.c.10)
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