UNIVERSITY OF ILLINOIS
DIGITAL COMPUTER
LIBRARY ROUTIRE M 11 - 160

TITLE Matrix Multiplication (Closed) (DOI or SADOI)

NUMBER OF WORDS T7 wards

TIME [(ixk)(2d +l)+H(k+J)(2d.B+l)+(ixJ)2k]ms.
(See note 1. )

TYPE Closed

PURPCSE To multiply two matrices A*B = C, retaining the product
matrix C in the storage.

TEMPGRARY STORAGE Oy 1, b-k,b-k4+1, «<,b=-1

PARAMETERS : S 3: 00 JF 00 bF

J = mumber of columms in B
b = location of the first element of B
DESCRIPrioN The routine is entered at word O from one of two entries:

. 4 r ' NO r »
p| 0 p () 2]
24 to routine 24k to routine

= location of the first element of C
Entry (1) assumes neither A = (a ) nor B = (b ) is

contaimgd in the storage. Entry (2) assumes B is con‘c.ained in the storage but
A is nots In either case, before proceeding with the mwltiplicatiom the entire
matrix B must be contained in the storaée, then matrix A is read in cme row at
a timeswthe (k + 1)st row replacing the k th row--formimg C. The elements of &
row of A immedistely precede B, i.e., ag, = X - 1), a,, =N « 2),
ceemyy = ¥(b - k). Hence the total mumber of locatiope required for matrix
elemen#s is k + (kx j) + (L x j). -

~ Two checks are incorporated in this routine. ~Onme check tests
to see that -1 < ¢;y < 1. Whemever overflow occurs (f,e. 1 < cgy < -1) the com-
puter will stop on ar FF order in word 41L. The other check tests to see that
all rows of a matrix being read intc the storage contain the same mumber of elemenis.
If any two rows of a matrix contain a different mmbey of elements the computer
will stop on a FF order in word 29L.



-2 -

METHOD OF USE To ‘avoid overflow, a 1k and bk,j must be scaled so that
n
[cij] = kEl la gy bkj[ < 1. This will be true if |a | < x/n and lblq I< x/n

for x2 < n.
Prepare Matrix Tape A by punching the elements (from left
to Tight) of the first row of A followed by the second row, etc., as follows:

aoo’ 8.01, cacen aOk" N’ alo, all, son a]-k’ N, asssay aio, ail’ ew aik, N, Jd. P}aCh

element must be preceded by a plus or minus (K or S) sign which can be followed
by up to 11 decimal digitsj the lést element of each row must be followed by N
and the last element of the matrix must be followed by J imn addition to N.

If B is to be read from tape, Matrix Tape B should be pre-
pared in a similar manner. If B is contained in the storage, i.e., Entry (2)
is used, the elements of B must be stored in the same sequence in which they
would appear on tape, but the row and metrix ending symbols N and J should not
be used. ‘

When Entry (1) is used the computer will stop twice, first
on a 24 order and then on a 20 order. At the first stop Matrix Tape B should be
placed in the reader and at the second stop Matrix Tape A should be placed in
the reader. After all stops computer operation should be resumed by moving the
black switch.

NOTES (1) A is an (1 x k) matrix
B is a (k x J) matrix

dA is the number of decimal digits in an element

of matrix and likewise for dB
M =1 if Entry (1) is used.
= 0 1f Entry (2) is used.

DATE 11/10/5% Rt: 3/5/59
PROGRAMMED BY J. H. Fishel
APPROVED BY J. P. Kash
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LOCATION | ORDER NOTES PAGE 1
00 K(Ml1)
0 K5 F
Lo T6L
1 10 20F
Lo ks, Set address of c 13
2 36 9L Test for N or 4
F5 25L |
3 L2 25L
L5 671,, _
L 4o 18L | Prepare to read Tape A
L5 65L
5 Lo 30L
L5 63L
6 40 21L n
15 33L ]
7 k2 1L L. Set address of all
00 20F
8 46 13L -
bOF ]
9 81 LF
LO 61L
10 32 15L
Lk 61L
11 JO 58L ,
10 4F . Form 8y OF ka
12 ™ F
00 AF
13 L4 F
LO F
1k 50 F
77 60L
15 22 8L |
LO 58L
16 %2 22L Test for K(+)
L5 60L
17 Lo F
L5 13L ]

M1l



LOCATICN ORDER NOTES PAGE 2
18 L4 59L]
L2 19L - Set address of 8,y T blﬁj
19 40 13L
L1 F
20 F5 62L
%0 62L Count every row
21 F5 24L] ,
ﬁo QHIJ Count first row
22 26 9L
LO 58L
23 36 25L Test for S(-)
L1 60L -
2k 26 17L
00 F J counter
25 - LO 58L
32 68L Test for N
26 L5 22L
Lo 21L
27 L5 62L i
L0 24L
28 Lo F S
L3 F l~ Test number of elements in each row
29 36 30L
FF F -
30 43 62L
5
31 L4 33L
00 20F
22 46 68L -
Ll 1F
25 JG 1F
S5 F B
s 50 F
T4 F
35 Lo F
! 52 38L




LOCATION ORDER NOTES PAGE 3
36 L5 1F
32 L41L
37 Lk F
36 L1L
38 26 L2L
LS5 1F
33 36 LOL
22 WL .~ Form ¢ i ] and test for overflow
Lo Lt F
36 L2,
41 FF F
LL F
Lo 4o 1F
L5 5TL
43 L4 34L
| 40 34L
bl LO 68L
32 33L
45 L5 1F
4LOF ||
L6 F5 45L
40 L5L
L7 F5 62L
Lo 62L Has row 1 of C been completed?
48 LO 56L
- 32 51L
L9 L5 55L
46 341
50 L4 62L -
42 3L1
51 22 32L Return to calculate ci’ 341
L5 55L
52 %0 4L
L3 62L
53 P2 6L Calculate ¢, _ 1, 1
00 59L ‘] J

Mol



ORDER

LOCATION NOTES PAGE k&
5k L F
Lo F
55 50F
™ F
56 26 1TL - Constants
00 F
57 LL 409F
00 F
58 00 F
00 1F B
59 L5 3F j
L2 3hy,
60 L2 55L
k2 33L
61 LO 58L
42 13L
62 L2 sL1,
10 20F
63 k2 56L
k2 5TL
6k L5 13L . Interlude
00 20F
65 46 541,
L613 L
66 L6 3LL
46 55L
67 22 67L
L5 53L°
68 22 101L4F
26 59L
26 1N |
59 00 1F B
00 1F
60 ON 32T6F | 1/10
NN 327TF
61 00 F

00 10F

M1l



LOCATION

ORDER

NOTES PAGE 5

62

63

6l

-

65

66

67

€8

26 17L
00 F

F5 24L
40 2hL
43 62L
26 9L

43 62L
L1 24L
L4 59L
42 19L
LO 59L
42 19L
50 F

43 24L
20 2L

L5 54L
40 13L
L5 66L
40 18L
L5 63L

Lo 21L

L3 2L,
15 22L
Lk 61L
42 251

L5 6h4L.

40 30L
L5 55L
Lo 34L
22 F

-

Constants

Reset initial conditions and address=s

© Link
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