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DIVIBYON 1M RECONP N
‘The rules usually given for wmrownded, fixed point division are (1)
& 78 bit dividend in the A snd the R registers, divided by a 39 bit
divisor in memory, yields a 39 bit quotient in A, with a remainder
n R. (2) The binary scale of the quotient is the scale of the
dividend minus the scale of the divisor. (3) The remainder, in R, is
&t the same binary scale as the divisor.

These rules are of course, correct, but confusion can still srise con-
cerning the exact nature of the remainder after & division. The method

of determining the remainder given in the following examples may, theve~
fora, be of interest.

. EXAWPIE (1). To divide %0, at b 39 by 3,0 2% b2.

“°10 st b 39

= 1% 1/}m et b 37 i this nwder will hold.

Smatba

= 55 1/3,, 8t b 39 if this nwber vill hold.

{35 1/35 hes besn multiplied by & to compensate
for the change of 2 in ths binary scals.)

Bow 53, 8t b 39 will hold in A, end o this will be the content
of the A register; it iz equivalent at b 37 to 13.1310.

The remsinder, in R, vill be 1 at b 2 (the "1’ iz the numerator of the
1/3 in 53 1/3 sbove).



Thus, the actual contents of the A and the R registers after this

division will be: {—1
+

nntOllOl,\Ql OIAO"'O

(A) = 13.715 st b 37 R=latbdb2

This may be checked by multiplying back es follows:

%0, st b 39
——— 125, et w37 4 LEBE.

310 st b 2
Multiply by 310 at b 2:-

5010 at b 39 = }9.“(510 et b 39 + latdb 2

lat b 2 in the R register is the equivalent of
258t b0 in R, orof 25 at DL 39 in A eand in R

together, 8o

I1-010 at b 39 = 39.7510 at b 39 + .25 at b 39

- "010 at d 39, a3 is expected.
EXAMPIRE (2). To divide "110 at b 38 vy 6lo at b 3

hlm at b 38
- 6
W (6 5/ )10 at b 35 1f this nuwber will hold

= (109 2/6)10 et b 39 1f this mmber will hold

(6 5/6) bas been multiplied by 16 to compensate
for the shift in scale).
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Nov 109 at b 39 will hold in A, and eo this will be the content of
the A register: it 1s equivalent to (6 15/16)matb 35.

The resainder, in R, will be 2 at » 5 (the numerstor of the frection
in 109 2/6). Thus, the contents of A and of R will be:

+

11071101 01 0000
(A) = (6 15/16)10 at b 35 (R) =20 3.
Checking this:
uloutrua ,
eg%h;
=+ (6 1}/16)10 at d 35 + ~ .
6loctbj

mumbyslb at b 3:
umatbjea(ho lh/lé)loatbssls-aatbj

2 at b 3 in the R registar is the equivalent of 2 at b A2
in the A and the R registers together, or of 2/16 st b 38,

um at b 38 = (4O 1&/16)10 st b 38 + (a/lé)m st ® 38

.um.nya,uuw.

Division by 1 is perticularly intaresting, and i3 illuwstrated by the
next thres cxamples. HNotice that the numbers used are now cotal rather
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then decimel.
EAPIE (3). To divide 7.2508 et b 39wy 1 ath 1.

7.&508 st ® 39
lathb

- 7.2505 st b 38 17 that mmber will hold.
Bov 1C; st b 30 will hold in A, and is the equiwelent of 7, at » 38.
8 8

!horminaeris.seoenblua.

Before 913120 10131010

A A T B N

After 61T o‘}o 101010
A R

BXANPLE (). To divide 7.2505 8t d 39 by 1 at b 2

7.2505 at b 39
Tathd 2 = 7.250; at b 37 if thet mwmber will hold.

= 35.240g 8t b 39 if that nusber will hold.

Bov 35g at 33 will hold 1n A, end is the equivalent of 7.25 st b 37.

The remainder is .ahoantbi. T™hwe



Batore 0212002010100
'/ // oo, N M v L
,/,,/'/ 7 # Jr 1-~: : : +
After 0111010001010 0
A R

EXAMPLE (5). To divide 7.250g st D 39 by 1 st ® 3

180t D 29 -7-2508“1: 36 1f that nuwber will hold.
latd 3
= 72.505 st b 39 if that nwber vill held.
How maatb”ﬂllhou ink,muthcomnlmtot‘l.eenb}&

The remsindar is .soautbjinx. Thus:

A 0101901009
A0 P TS N N R
. ! ! |
1-1-1-0-16 |0 0 b 1010 0
A R

Notice that a division by 1 st b n produces thes ssme effect as &
Wkﬁ&m"nm‘uWoothotAufmmmou
concerned; but it i3 mot & trus long laft Shife, for the bits in R,
other than the first n bits, are not shifted at all. The contents of
A, snd the first n bits of R, dre lLong left Shifted n places, the
remaining bits in R ere left wichanged, and the vacant places a$
the left end of R are filled with zerce. As & result, & Iong laft
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Shift of 3 places, produced in this manner, does not give the same
reault, even in the A register, as three successive long left Bhifts
of one place each. This is illustrated below:

A R
Before 1111111
s 1 11110111
ml. 11100111
L8 1 1119 0{0 1 11

Three separate shifts of ons place each, produced by a division
by 1 et b 1.

A R
Before 111411111
18 3 1111110001

Division by 1 at b 3 to produce a left shift of 3.
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