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AO8C. COMPLEX MULTIPLY, DIVIDE, MODUIUS DEUCE SUBROUTTME No.123.

NELSON RESEARCH LABORATORIES

AND SQUARE ROOT.

NS t 113
STAFFORD E. E. CO. LID. Sheet No.: 1.
Description, This subroutine performs arithmetical operations on
complex numbers, The link is placed in 1, for Multiply

Divide and Modulus, and in 11 for Square aoot.

Data. x = 2P (a,+ib,), y = 2P (ay4iby) 17 & p & 31
Result, c = 2P (a5+ib;) for MULTTELY, DIVIDE end SQUARE ROOT.
2 2
c = 2PJa1+b1 for MODUIUS
For MULTIPLY a;=a,a, = b b,, by=a b, +ab, (c = xy)
For DIVIDE o, = 2% * PPy L P (o = y)
b 2 2 3 3.2 b'd
a, +b a,+b
175 1 1701
2.2 /2
For SQUARE ROOT &= F‘# by |, by = b 8 2 0
j 2 2a
- 2] (c = 58 1<)
2
.= "1, be= [ 124) %43 LD a, € O
3 3 > 1
3
For MODULUS c = [x| -
Uses

F'z(li-}m D'L'51 _25’28’29’31; D‘J (68) in D.In

60,3,5_29 and
MO1/1 (26) in D.L.2

20=25,27=31,

Instructions for use,
Stores used. 13 14 15 16 17 192 13} 20 212 2;3
Contents at entry. link - - - - 2f“b1 2fa, - 2Pb2 2%,
Contents at exit 3 - - - - 2pb1’ 2pa1 - Zpbj 2p&|.5

*N.B. After DIVIDE 19_ contains -2pb1; After MODUIUS 13 contains

c = 2:'p az + b2 2

= 1 1
0 ies.
coupies 2s3sk0.470 5425,28,29,31 ©0,3,5-29.
Entry. MULTIPLY 2,., DIVIDE 32}, SQUARE ROOT 3¢, MODULUS 3,..
Parameters, Wait No, (2p-33) in 2,4+ Weit No. (2p-40) in 31+,1+14 and 4, .
NOTE: If SQUARE ROOT is not required D.L.'s 4 and 5 and 2

18° 318-20,25-27
may be omitted. MULTIiL  incorporates a 2nd order subroutine with

entry in 21 9* The contents at entry are as for MULTIPLY. At exit
20 contains P (a1a. - b,b,) and 21 contains 22P (a2b1+ a.1b2) 19 is

2 172
unaltered. This subroutine uses 13,14,15,16, 19,20 and 21.

172’ 3,

MODUILS and SQUARE ROOT incorporate a 2nd order subroutine with
entry in 328' The contents at entry are as for modulus. At exit
21 contains 2215(8’1 2, b12) 19 is unaltered. This subroutine uses
13,14,16,19,20 and 21.



MuLTiPLy

1“ i3 — 1y
B 3, = 13[3 21-21 1(3p-m) 39
2, [SR.I
IR 20— n)(ﬂ-zp -e). a’w(%t.pm,bl)
Yy R9 - 23,
3, a, - 15
3 20 - a1(ame) 2’ (o.q. -b L,)
2, Q& 22 (tu-2p .--u;) (u_a;";,l,l) P 2, 15— 2 a.‘
A, 29 — as, 25 ,b-l?.Ea:o :31023
2, 15 - 21, 2,, (Mot/i
2 1yo(20 20 —-13)(:-«.) zl'(a,a;l.' )
o Liwe d, 2 —13[1rmazz 2
2, 21 = 20(2me) 27 0,-b 1k, )
2, 19—k 2%
10 ||"IO(Zi|
MODML LIS ':o(’? ;7.1352:)(21-:) 2"@1»,4»@5,)
3, 1B -1, Iy, Loank
J,:: 3. 13[5 3-18 18 :E' '
' (3,0 3, |3)[| 11-13 e ;J S.R.2
5 Sy 3Ty
I,O(Bﬂ 3~ ns) 3 3, = 13 ES 3-13 8 "]

|

'
?' 19, = 16 2 a,

Ay 19, ~ 14 lpcu"
l, Link 2,, |MOI/i
1,0(5, Iy - ss)[l 20-22 1 0 :u]
| 3, 19, - Wk 2°L,
SR1] 2, 2 - 20 (imc.) 2%
3, 1=y 3, 19 - 2%,
g A, — 16 2% 2. [Foi)
,, 24 — 18 [a. a1~20 2 o EI l”(ss 20 —aa.)(am.) 2‘%’.»5‘.)
g 1y =15 2Fa,
2, 19, - 1F
2,0, |MO1A by,
b2 20 = 20) (2me) 27,1,
2 a*—l3[:au—n'rx z:]_
2, 19, — s afa,
2, MOl
ho(2,. n] Tas)(1me) 2%
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SQUARE ROOT

DIvIDE 3. B -1,
3. 2! - Ta,s (2me) Qn 3. 13
Mo 13 = 14 3,, [MODULUS
3 e T l3[.l 30-1% © cg
S.R. 2 / \
,(l - 13) r....., 1!01 N o ?
«--:5 tQ,
3, 19, — 26
3 A = 3 (er-2p.me) 2.“?“‘ ) e 30 - a1,
taew 2 £
S B T 1Y - 2"}, by 18— 2y }2 f"‘-“'J"‘*“’c]u 2
ah 2l - ‘7%1 (1-&\:..) ‘0. 22 - 3'(‘.’6"1‘:") 2"9{ 'a,'fJ"»:u"'L: }
1, 3. — 13[5 0-7 a | u] by Gy - '3[‘0 3c-20 o o]
3 My —a (2 "'*‘-) % |F&
2e |S.R.I oot 30 — xo,a
\ *
|“(3-. 2 - w.,,}(zm,) 2 (m‘fh,b‘) h, 3¢ = 2,
a a H
3, M, = 20 (2me) 2"1,:.5,‘) h, 13 - a0, 1“**[!&.!*,5@5.] in 20
2
3a 3 — 3 wen 1 g “_;] I., AR TR 2“"5_ 2
3. % -3 by 2= 21(be2 ~e) a""!} - 2y
6
28 D. I3 "“ - g [lt 20=1% | T-l
:o(sss Toa = zs)@_‘) a"(a‘.,.,.b,b‘) 3, -3
3, 13 - 1":'73::—'.‘,:?) b |D.13
4
— ] *
3, 3, 14 [S -2 .7] '-b("’.; 2 "lS) 2!’[]0._’ ;Jm.ob.]
3. 3 - s 4 19, -27 2%,
& (D I3
4 )
'm(-\u 3 - "n) a %
(- -
v W -2y 9 I T 13— 1y
b‘. B -2, ok, 1S -,
lh Lina /
L Lk
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