UNIVERSITY OF ILLINOIS
DIGITAL CCMPUTER
LIBRARY ROUTINE M 17 - 197

TITLE Post Multiplication of a Matrix A or Its Transpose
AT‘ by a Vector k.

TYPE Closed with one program parameter. Used with N - 8.
The link is:

Ao fF

30 pF
26 xF

where X is the location beginning at which non-zero

\so

elements of the matrix A are stored and x is the first

word of this routine. .Set A = K for Ak; A = 5 for ATk‘,
NUMBER OF WORDS 45 |
TEMPORARY STORAGE 0,1

PARAMETER 83, Sk, S5. During the input of this routine locations
3, 4 and 5 must hold the following quantities:
3) 00 F O0.uF n is the number:of rows in the
- matrix A, )

4) 00 F 00 bF Location (b + i), (i = 0, ««0, g-1),
contain the g components of the
vector k.

5) 00 F 00 cF Locations (¢ + 1)(i = 0, .00, g-1)

contain the g components of the
vector product Ak or ATk.
ACCURACY A maximum of 9 decimal places
DURATION

r
% (1.53 c; + .98) ms for Ak,
i=l -

r
L (1.59 ¢, + 80) ms for ATk,
1-1



where
c; = number of non-zero elements in row ry
r = number of rows of A.
DESCRIPTION This routine will postmultiply any matrix A or its

transpose AT by a c¢dlumn vector k. It is designed to handle a matrix where
only the non-zero elements are stored. These non-zero elements are assumed
to be stored consecutively. Fach non-zero element utilizes the last ten
bits to indicate the row and column in which itoecurred. The first non-zero
element of each row has one in the 2_5ch locations and the other non-zero
elements of the same row have zero in the 2m50th'location° The remaining

nine bits 277, c.., indicate the column index. The last non-zero

element of A must be followed by a word containing 2m50

. Routine ¥ - 8
will input and store the non-zero elements of a matrix properly modified.
LIMITATIONS This routine will not handle any matrix with more

‘ than 511 columns. The elements 855 of the matrix

A and the elements kj of the vector k must be scaled

so that
n
X |A,. k.| <1 in the case of Ak,
: id J
J=L
and
n T .
) lAij k. | <1 in the case of A'k.
i=

This will be true if
k| < x/n witn * <n

and

[aijl < %x/m in the case of Ak, or

[a?.l < x/m' in the case of ATk9
1J



where

]

n = number of compcnents of the vector k

m = max (rl, Tos vees T, eee)
where ry 1s the numbgr of non-zero elements in
the 1 th row.
m' = max (cl, Cpr ters O eel)
HEEES.Ci is the number of non-zero elements in
the 1 th colum.
It is advisable to scale down by powers of 10 so that
one can count back merely by shifting the decimal

point.

) If one wishes to perform only Ak type multi-

3
=
%)
|-

plications, he may delete the last 20 words of

this routine, and thus reduce it in length to

25 words. _

2) 1If one wis es to use this routine repeatedly
he should clear out the locations (¢ + i) between
entries. OQOtherwise, the éomponents of the previous
multiplications Alkl will have been added to the
respective components of the present multiplication
A2k2 with the final result being Alk

of A2K2e

1 + A2k2 instead
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LOCATION CRDER NOTES PAGE 1 M 17
0] K F
b2 12L
1 36 25L to ATk
10 20F Set addresses for finding
2 ko 17L elements of A
k2 201
3 k1 1F
Fl1 1F Set counter to -1
L Lo 1F
Ik 5F Set address for
5 4o 151, storing Ak components
00 20F
6 46 15L
22 17L
7 ho F
50 F
8 F5 15L
4o 15L New Row
9 15 11L reset addresses,
L4 15L increase counter
10 L6 15L and test for end
26 11L waste
11 F5 1F
ko 1w
12 10 3F
32 ()F
13 S5 F
10 2k1,
14 26 20L
TJ F
15 Lk F
o w
16 F5 17L

4o 17L




LOCATION ORDER NOTES PAGE 2 M 17
17 k2 20L
50 ( )F Form Ak
18 JO 23L
S5 F
19 L0 2k,
36 7L Test for new row
20 1k 22L
50 F
21 ho 141,
22 1L
22 O F
00 15358k (1023 +512) sh
23 00 F Constants
00 1023F
2L 00 F
00 512F
25 10 20F Set addresses for finding
ko 361 elements of AT
26 p hor,
1 17 Set counter
27 T 1F = =1
bo 17
28 Ih 4
00 20F Set for address of
29 6 L3, ist component of k
‘ 22 381
30 horw
50 F
31 L5 L43L
Ik 36L New Row, reset
32 46 L3L, addresses, increase
F5 1F counter, and test
33 o 1F for end

10 3F




LOCATIONS ORDER NOTES PAGE 3
34 %2 12L
S5 F
25 LO 24L
26 k1L
36 00 F waste
o ()F
37 F5 38L
ko 381
38 4o hor, , ‘
50 ( )F Form ATk
39 JO 23L
S5 F
40 LO 24L
36 30L
41 L4 b1,
, Lo - 431,
Lo 42 361
, 50 ( )F
b3 7 ()F
s ()F
Ly 22 26L
00 153535 (1023 + 512) 85
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