UNIVERSITY OF ILLINOIS
DIGITAL COMPUTER LABORATORY
ILLIAC PROGRAM LIBRARY

Library Routine M 26 - 264

TITLE: Eigenvalues and Eigenvectors of a Symmetric Matrix
(SADOI Only)
- TYPE: , Complete program
NUMBER OF WORDS: 176 + (R1) + (N12) + (P 16) =
TEMPORARY STQRAGE: 0 - 3%
DURATION: Approximately 5n3_ milliseconds per iteration
PARAHEIERS: Four Parameters must be read in before the main routine

and the matrix are read in.
83: OOF 00gF where 1< g < 12 is the number of decimml
digits to be printed. |

OOF OOnF where n = order of matrix.

S5: OOF OOmF where m = 2n if eigenvalues and eigenvectors
both are desiredj otherwise m = n. '

S6: OOF 00(311 + n(n+l)/2)F

SYMBOLIC ADDRESSES USED:(M26); (1); (2); (3); (%).

LIBRARY ROUTINES USED: (P16); (W12); (R1). .

- LIMITATIONS: If eigenvalues only are desired then n, the order of the
matrix, must be < 37. If eigenvectors are desired as
well then n < 21.

SCALING: The elements of the matrix should be scaled so that

2

n n 2
L % a k<
k=1 j=1 9

M

The eigenvalues and eigenvectors will be scaled by the
same factor. However, in order to prevent overflow the
eigenvectors are actually scaled down by an additional
factor of 1071,

METHOD OF USE: 1. Parameters must be read in first.
2. Read in Program tape; machine will stop on a 21&(10.1)@.
3. Insert matrix tape in reader, the elements of the
matrix being punched as signed decimal fractions, i.e.y
as + or - followed by up to 12 decimel digits. As only



half the off diagonal elements are needed (because -

of symmetry), the user need punch only 8173 8515 a~22‘;

aﬁl’ 8355 535; ete.
i.e., we punch only a1

821 %2
1 %5 933,

. [} .
.
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Following a ., an N terminating symbol must be punched.
Start with black switch. ‘ :

If there has been an arithmetic failure then two F'g
#111 be punched out and the machine will came to an

OF stop at location (OLK)SD. If the user, nevertheless,
wishes to continue the camputations he may do so by
raising and lowering the white switch.

OUTPUT FORMAT: If there has been no arithmetic failure then the first
thing punched out will be an integer - the number of
iterations required for convergence. This will be
followed by the column of eigenvalues. The machinpe
will then came to a 34 stop at (l2l)SD. If eigenvecicrs
are also desired then a black switch start will cause
the eigenvectors to be punéhed 88 n columns of n components
each (the eigenvectors being separated from one another
by an extra line feed and carriage return). The machine
will then come to an OF stop at (132)SD.

For a complete descriptian of the mathematical method
see the write-up of M5,
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[ LOCATICN | GRDER —

(12)
(r15)
()

00 22K
00 1F
00 1r
00 sk
00 sk
00 (k)
00 (%)
80 s5
00 85
20 F
00 F
00 F
00 F
o F
00 F
00O F
00 F
Jo s6
Th 86

00 X

o8 K

00 K

00 K(M26)
F5 2TF
o 277
41 20F
b1 217
k1 4
k1 sF
L5 L4y
Ik 2oF
4o 4F
L0 23F
32 100L
50 5F

M 26




{TOCATION | CRUER WOTES PAGE 2
6 L5 SF
7 5P
7 00 38F
| k2 29F
8 00 20}
k6 29F
9 L5 29F
| Ik ZLF
10 ho 130L
Ih 5F
11 42 291,
k6 9hL
12 kz 5L
50 hF
13 15 4¥
Th LF
1k 00 38F
4o 2o9F
15 00 20F
46 29F
16 L5 29F
Lk 2kF
17 k2 130L
' Lk 4P
18 46 96L
42 28L
10 1O 4F
Th oop
ey B2 o211
Ly '22L
ia k> 6L
I
%€ 97L
5- 4
23 ko 17
\ 15 . .F
},...Mm ——

N26



LOCATI R ORDER PAGE 5 |
2k 50 TF
T TF
25 Ik 20F
ko 20F
26 S5 F
ko 217
27 L5 TF
00 1F
28 Lo TF
15 F
29 ko 9F
L5 F
30 ko 8F
L0 9F
31 ko 10F
‘ LT TF
32 I2 10F
| 50 19F
33 36 37TL
L5 TF
34 66 10F
S5 F
35 10 IF
4o 11F
36 L5 26F
26 4oL
37 L5 10F
66 TF
28 S5 F
10 1F
39 4o 117
26 12kL
ko Lo 12F
50 11¥
k1 ™ 11F

Lk 26F

M 26



LOCATION ORDER PAGE &
ho Lo 1F
S5 F
43 ko F
50 43I,
Ly 22 (R1)
4o 1kF
s L3 12F
50 19F
46 66 14F
S1F
47 4o 13F
22 118L
48 4o 1F
b1 7
kg 22 4oL
50 koL
50 22 (R1)
. L5 12F
51 L0 26F
32 56L
52 L5 12F
36 54L
53 L1 26F
22 5h1
5k L5 26F
50 19F
55 66 1L4F
85 F
56 22 58L
19 1F
57 50 11F
T 13F
58 00 1F
4o 1hF
59 66 CF
S5 F

M 26



LOCATION

ORDER

NOTES

PAGE 5

60

61

62

63

(AN
N

68

69

0

71

Tt

[

40
by
2T
L5
Lo

36
LA

5
A
Lo

L6 -

46

40

[P
He

3F,
11F
TOL
11F
23F
100L
23F
131L
5F
11F

-

67L
L

68L
69L
22F
131L
22F
131L
151L
150L

o

M 26



LOCATION

IOF

ORDER NOTES PAGE 6
T8 50 F
79 3F
9 ko 10F
S5 F
80 50 2F
T4 F
81 Lk 10F
WF
8 22 82L
I5 F
83 IOl 5
L5 11F
8k Ik 22F
ko 11F
85 10 25F
32 61L
86 LT 13F
o F
87 19 13
ko 1F
88 50 TF
7T 14F
89 ko 10F
S5 F
90 50 8F
™ F
91 L4 10F
Lo 10F
92 85 F
50 9F
93 Th 1F
L4 10F
gk or
15 8F
95 L4 9F

M 26



LOCATION

ROTES

PAGE T

%
97
98
99
100
101
102
103
104

105

L3
1Yy

AV

e

15F
15F

16F
104L
22F
104L,
50F
103L
18F
16¥
S9F
17F
15F
(@)
1281
126L
34F

M 26




[ TOCATION ORDER “NOTES — PAGE B |
114 I2 F
36 116L
115 92 QOKF
OF F
116 15 15F
Lo 1TF
117 15 16F
ko 18F
118 26 L
L5 13F
119 10 123L
36 121L
120 LJ 13F
- 26 L48L
121 LJ 123L
Lo 2F
122 22 50L
, 00 F
123 3L 4095F
LL 4095F
- 12k F5 11F
10 1F
125 26 LOL
00 F
126 ko 112L
L5 129L
127 40 113L
26 116L
128 36 (2)
L4 20F
129 Lo F
19 34F
130 00 F
00 F
131 00 F
00 F

M 26



L5 27F

TOCATION | ORDER
1% 00 F
00 (3)
133 00 F
00 F
00 k(1)
0 50 (k)
50 L
1 26 (N12)
15 21(N12)
2 10 20F
k2 133(M26)
3 ko 6L
k2 12(2)
) L5 4F
10 5F
5 36 (M26)
26 6L
6 L5 28F
b F
T L5 6L
L4 13L
8 40 6L
F5 12L
9 bo 121
10 11L
10 36 6L
26 (M26)
11 8 F
00 Sk
12 00 F
00 F
13 00 F
00 1sk
00 K(2)
0 22 L

e

.M 26



5? 19L

GROER “PAGE 10
1 52 3F
50 1L
2 26 (F16)
- 92 131F
3 92 515F
F5 19F
o %0 19¥
Ik 132(M26)
5 ko 132(m26)
b2 TL
6 10 133(M26)
34 10L
7 22 TL
L5 F
8 50 S3
50 8L
9 26 (P16)
22 2L
10 . 92 135F
92 515F
11 F5 12L
ko 24L
12 50 25L
T F
13 50 83
50 13L
1k 26 (P16)
92 131F
15 92 515F
L5 12L
16 Ik 12(1)
4o 12L
17 F5 27L
40 27L
18 Lo 12(1)
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ORDER

5 B et g

T v,

s g

1 e N

"LOCATION " PAGE 11 ]
19 26 12L
L5 2kL
20 ko 12L
k1 271,
21 F5 26L
Lo 26L
22 10 12(1)
32 23L
23 26 10L
OF F
2k 00 F
00 F
25 00 F i
00 2000 JGO0 €uuld
26 00 F
00 F
27 (3) o0 F
00 F
00 K(%)
oL@)
26 1x
§
f
!!

M 26
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