UNIVERSITY OF ILLINOIS
DIGITAL COMPUTER
AUXILIARY LIBRARY ROUTINE M 30 - 296

TITLE: + Williams Memory Routine for Linear Programming by
the Simplex Method-Modified for a Variable Resource
b, (SADOI or DOI) '

TYPE: Complete Floating Point Program.

REFERENCE: - Method is deseribed in an article by Candler in the
Journal of Farm Economics 39; 409-428, 1957.

DESCRIPTION: This routine is suitable for meximizetion problems
only. The general problem is treated in much the
same way as described in the write-up for Routine
M 15 - 183. However, the resource in the first row
is set equal to zero. The program will then supply
a negative number in its place which will get larger

in the magnitude with each iteration.

The interpretation of this negative number iss If
the original value, of the resource being varied,
had been equal to the absolﬁte value of the negative
number, then the current solution wouid have been
optimal.

PREPARATION OF THE TAPES:
The coefficient tape i8 prepared as described in the
vrite-up for M 15 - 183.

The parameter tape is prepared as follows:
005+
OOF 00jF
OOF OOiF
0019+
OOF OOtF
OOF OOF
2L999N
where

j = number of activities (excluding slack and PO) .



CAPACITY:
TIMING:

PARAMETER TAPES

COEFFICIENT TAPE:

-2 -

number of restraints

frequency of intermediaste print-out
(Notelthe omission of the max-min parameter)

L1+ 3 +1)+ 1) <68
The time required per iteration is comparable to that
of M 15 - 183. However, there will generally be more
iterations than if all the coefficients were constant.
The following is the coefficient tape, parameter tape,

and output tape for a problem described in complete

~‘detail on pp. 232-243 of the book, "Linear Programming

Methods® by Heady and Candler, referred to in the
write-up of M 15 - 183.
005+
OOF OO5F (5 structural vectors)
OOF OOSF (5 basis vectors)
CC1S+
OOF OOl1F (t =1)
OOF OOF
2k999N

+0+00
+12+403
+15+02 P
+0+00
+0+00

+6+00

+3+01

+0+00 P
-2+01 |
-14401

+6+00

+4+01

+0+00 P
-25+01

-15+01



-3 -

+1+01
+0+00
+0+0C r
+8+00
+5+00

+11+01
+0+00
+1+01 Ph
+12+01
+11+01

+5=-01
+0+00
+0+00 P
-1401
+0+00

+0+00
-5+02
-7+02 C
+7+02
+22+4+03
-5+01
+04+00
+0+00
‘+O+OO
+0+00
+13+03

C

02 C1s» +++ Gy



QUTPUT:

006
00T
008
009
00+

000
001
002
003
ook
005

006
001
008
009
00+

000
007
002
003
00k

005

006
001
00k
009
00+

000
ooT
002
003
008
005

006
001
0ok
003
00+

000
007
002
009
008
005

-4 -

+000000000
+120000000
+150000000
+000000000
+000000000

+000000000
-132000000
-125000000
499999998
-770000000
+500000000

-240000000
+400000000
+150000000
+800000000
+560000000

+528000000
+440000001
+510000002
-499999998
=7'70000000
+500000000

-405000000
+400000000
+150000000
+620000001
+395000000

+643500001
+440000001
+510000002
-499999998
4770000001
+500000000

-118000000
+400000000
+150000000
+775000001
+7499999069

+682250000
+481666667
+520416669
+624999997
+695000002

-124999997

-+02

-6k
+03
+02

-64 |

-64

1st iteration
-64
+03
+03
+01
+02
+O%J

-~
+02

+02
+02
+02
+02
» 2nd iteration
+04 '
+02
+02
+01
+02

+01

+02
+02
+02

+02
3rd iteration
+0k
+02
+02
+01
+02
+01)

203 )
+02

+02
+02
+00 | ,
[ Lth iteration

+04
+02
+02
+01
+02

+O%)




nJ

006
001
00k
003
005

000

007
002
009
008
00+

-5 -

~-119560000
+400000000
+150000000
+790000000
+119999995

+682400000
+482666667
+525666668
+500000001
+688000002
+200000010

+03 )
+02
+02
+02
+01
~ 5S5th iteration

+0L
+02
+02
+01

+01J

DATE May 24, 1960
. CODED BY L. Isaacson
WRITE-UP BY K/,

APPROVED BY ( ¥ .. 'As o
7
% 7



. LOCATION

ORDER

, NOTES = PAGE 1 M30
DOI Tibrary Rojutine X 1
003K -
0 00 F
00 TF
1 00 F
00 148F
0012K
0 00 F
00 185
0016K
0 00 316F
00 316F
1 00 $6
00 86
2 00 F
00 316F
0021K
0 50 12F
T5 6F
1 S5 F
Lk 12F
2 L4 6F
Lo TF
3 LO 12F
LO 6F
L L4 18F
Lo oF
5 L4 12F
Lo 10F
6 Ik 6F
Lo 14F
7 Lk 12F
40 15F
8 L4 6F

40 11F




LOCATION

' ORDER NOTES PAGE 2 M 30
9 Lk 12F
40 13F
10 Ik 12F
ko 8F
11 50 12L
26 999F
12 00 F
00 L
13 00 F
26 L
261N
1k Ll 6F
10 5F
15 40 8L
41 SF
16 F5 SF
L0 1SF
17 F5 8L
4o 8L
18 36 9L
L5 2L
19 L4 7L
40 2L
20 26 2L
00 F
21 00 1F
00 1F
22 00 F
00 F
23 50 10L
26 999F
ok 00 F
00 L
25 00 F
26 L

261N




~ LOCATION

'ORDER NOTES  PAGE 3 M 30
26 41 11F |
50 L
27 26 Sk
"OK SN
28 2K F
1K s6
29 8K F
8s 3F
30 25 316F
17 SK
31 84 3F
8s 3F
33 2L 1F
13 4L
33 85 3F
00 S9
3l 0S sS
02 2L
35 8K F
83 69L
36 25 18S
82 1LL
37 06 31686
85 18F
38 80 4F
82 14L
39 85 18F
8s Lr
40 8J TiL
8J T3L
b1 OL S6 _
| 23 125L
42 8K F
83 122L,
43 8K F

3N




LOCATION ORDER NOTES PAGE k4 M 30
Ll 83 25L
31 F
45 83 25L
83 25L
L6 31 316F
36 F
L7 8s 3F
8l 120L
48 - 82 231,
_ 81 3F
49 83 25L
81 3F
50 ;8SAl2QL
87 81L
51 87 3L
33 17L
52 85 120L
180 121L
53 82 65L
82 65L
5k hx s6
45 F
55 45 S8
Lo 28L
56 8J 85L
5K S6
57 8K T
55 F
58 53 31L
8K 1F
59 82 33L
8s F
60 6K SN

85 F




LOCATICN

ORDER NOTES PAGE 5 M 30
61 86 20F
. 68 8J
62 87 93L
62 341,
63 3K SN
LK s6
64 L1 8
37 8J
65 by ¥
LS F
66 43 38L
8J 95L
67 32 3TL
5K SN
68 55 SJ
8 F
69 8J 97L
53 Lol,
70 87 99L
2K 386
71 8rF 1F
8J 56L
72 25 316F
89 9F
5 22 451,
22 451
e ~ 8F 1F
TK SN
7 8J 60L
5 88
T6 89 9F
73 LIL
77 73 4oL

8J 6LL




| LOCATION'

ORDER

M0 |

- ' NOTES PAGE 6
T8 OF F
50 52L
79 26 sh
4K ST
80 88 F
ks 316F
81 43 5L
87 L
82 92 131F
L5 SL
83 00 28F
82 12F
8L 92 963F
F5 56L
85 Lo 56L
26 29sh
86 92 131F
L5 SF
87 00 28F
- 8 12F
88 92 963F
F5 60L
89 Lo 60L
26 29sh
90 Ll 19F
Lo 12F
91 26 83L
8J 66L
92 FF F
00 52L
93 L5 66L
42 51L
ok 26 116L
8J 6TL




| LocaTION

ORDER NOTES PAGE 7 M 30
95 8s LF
OK F
96 2K 55
83 125L
97 F5 11F
E Lo 13F
98 26 29sk
00 F
99 F5 11F
Lo 11F
100 26 29sh
00 F
101 50 13F
75 6F
102 L5 16F
L
103 ko 171
42 181,
104 42 20L
42 28L
105 L2 31L
41 11F
106 26 114L
00 F
107 L5 11F
ho 18F
108 26 2984
00 F
109 41 s3
50 83L
110 26 Sk
82 123L
111 L5 28L
L4 18F
112 k2 33L

k2 89L




L5

F

- LOCATION ORDER NOTES PAGE 8 M 30
1i5 15 16F
Ik 18F
114 L2 34T,
T L2 Lot
115 22 89L
L5 F
116 4o 20F
15 16F
117 42 39L
L6 39L
118 26 29sh
00 F
119 L5 34L
L4 6F
120 40 34L
26 295k
121 15 39L
Ik 17F
122 40 39L
26 29sk
123 L5 k2L
Ik 6F
124 -~ 4o koL
26 29sh
125 L5 9F
I4 13F
126 42 103L
42 105L
127 L5 10F
41 8F
128 42 104L
42 106L
129 22 103L
50 F
130 22 104L




LOCATION

ORDER NOTES PAGE 9 M 30
131 22 105L
4 F
132 S5 F
Lo F
133 Ll 53L
40 53L
134 36 L
L5 1hF
135 Lk 13F
42 103L
136 42 105L
L5 15F
137 I+ 18F
© L2 1041
138 L2 106L
, L5 121L
139 Lo 120L
22 103L
140 26 298k
00 F
141 %6 11€6L
26 298k
1k2 L5 14F
42 60L
143 L5 15F
L2 56L
14 L1 83
50 118L
145 20 Sh
82 LhJ,
146 Lo F
00 127F
147 bor
00 127F
148 85 L




- LOCATION

' ORDER

PAGE 10

NOTES M 30
149 8J T5L
3K S6
150 8K F
3 251,
151 01 31686
82 141,
152 8K F
' 83 10L
00148k
0 L1 19F
32 2L
1 Lo 1oF
L5 8L
2 40 135F
Ll 20F
3 36 6L
L5 9L
L 4o 32F
L5 10L
5 Lo 33F
26 6L
6 50 TL
26 999F
7 00 F
_ 00 L
8 F5 12F
4o 12F
9 25 1SS
80 4F
10 83 35F
25 185
11 00 F
26 L
261N
12 00 59F

LO l60L




ORDER

LOCATION NOTES PAGE 11 M 30
13 10 12h4L
4o 2L
1k 50 F
S5 20F
15 4o 2F
32 150L
16 L6 61,
10 12F
17 I+ 125L
46 9L
18 L5 F
' 10 1F
19 Lo F
10 5F
20 OL TF
Lo 1F
21 26 F
o F
22 L5 153
L0 1F
23 50 F
- 32 15L
24 4o 2F
S5 F
25 50 S3
4o 83
26 L5 1F
Lo 183
27 Ll 2F
Ik 125L
28 42 17L
LO 126L
29 36 29L

J




LOCATION ORDER NOTES PAGE 12 M 30
30 L4 83
Lo 53
31 LL S33
62 TL
%2 50 S3
7J 32L
33 ho 83
L5 43L
34 L4 1S3
Lo 153
35 26 27L
50 83
36 75 127L
00 4F
37 4o s3
L1 43L
38 L4 183
40 183
39 L3 S3
36 68L
4o Lk hoL
32 23L
L1 L5 2L
36 1L
Lo L4 128L
22 1L
43 TL 4095F
‘ IL 4095F
L 00 F
00 1000 0000 0000 J
L5 00F

00
00
00

1000 0000 003 J
F
1000 0000 00 J




LOCATION ORDER NOTES PAGE 13 M 30
L7 00 F
00 1000 0000 O J
48 00 F
00 1000 0000 J
kg 00 F
00 1000 000 J
50 00 F
00 1000 00 J
51 00 F
_ 00 1000 0 J
52 00 F
00 1000 J
53 00 F
00 64F
5k 00 F
00 4999 9999 998 J
55 00 F
00 1F
56 L1 F
22 9L
57 Ll F “
26 67L
58 L5 131L
26 133L
59 L5 131L
22 133L
60 JO 1021F
26 10L
61 I5 F
26 67L
62 Ll 1F
’ 26 63L
63 10 ML
26 60L
6k kg 1F

22 T7L




LOCATION

ORDER NOTES PAGE 1k M 30
65 L5 6L
22 9TL
66 41 1F
26 138L
67 L5 6L
26 69L
68 L7 83
26 T6L
69 L5 oF
22 5L
70 92 131F
26 95L
71 L5 6L
22 1491,
T2 Lk 183
Lo 153
73 50 F
TJ 83
T4 00 1F
22 18L
™ L4 130L
Ik 1S3
76 4o 1583
50 koL
T7 7 83
66 F
78 S5 31L
22 18L
9 40 83
L5 1F
80 4o 183
26 29L
81 L6 75L
15 183
82 32 TLL

41 83




LOCATION ORDER NOTES PAGE 15 M 30
83 k1 183
L0 167L
8k 34 7oL
L5 S3
85 1%« 6F
50 1F
86 00 TF
, Ik 183
87 _. Lo F
“ 26 291,
88 40 83
L3 F
89 22 9L
81 L4F
90 00 39F
36 80L
91 L1 1F
Lo 1F
92 27 84L
50 1F
93 73 32L
40 1F
ol 50 1F
5 2F
95 00 39F
Lk 83
96 Lo 83
, 81 LF
97 Lo 2F
' LO 129L
98 36 87L
22 80L
99 81 4F

40




LOCATION ORDER NOTES PAGE 16 M 30
100 81 4F
50 F
101 T4 129L
Ll 2F
102 L4 129L
36 92L
103 S1 31L
22 92L
10k S5 F
B L+ biL
105 40 183
26 19L
106 Ll F
50§hF
107 L5 2F
10 20F
108 42 gkt
47 94T,
109 26. 29L
Ik 91L
110 46 105L
15 9uL
111 L0 T9L
36 101L
112 92 963F
22 122L
113 46 ohL
15 83
11k Yo F
36 104L
115 92 TO8F
‘ 22 10L4L
116 92 64LF
50 101L
117 7T F

16 F




ORDER

PAGE 17

26 101L

- LOCATION - . NOTES M 30
118 L6 F
32 110L
119 L5 43L
' Lk 183
120 40 183
15 koL
121 4o 83
4 F
122 22 104L
10 39F
123 75 129L
, 00 36F
124 82 4F--
10 LoF
125 L5 6L
10 4oL
126 46 6L
10 62L
127 36 111L
92 961F
128 L1 48L
Lo 48L
129 32 118L
92 961F
130 26 291
46 6L
131 L5 183
L0 ML
132 Lo F
50 F
133 75 33L
00 38F
134 26 102L
92 513F
135 00 24F




LOCATION ORDER NOTES PAGE 18 M 30
136 58 F
S5 F
137 00 172L
00 31L
138 00 172L
00 421,
139 50 F
00 F
140 55 1F
S5 F
i 00 F
00 10F
12 00 F
00 E5F
143 50 F
S5 20F
1hk 00 1F
00 1F
145 LO 1241,
4o 1F
146 L5 2F
46 1F
147 32 1431
15 83
148 36 137L
26 29L
149 15 1F
22 1L
150 L5 2F
36 146L
151 46 1F
50 1F
152 75 33L

00 18F




LOCATION ORDER NOTES PAGE 19 M 30
153 40 S3

L5 130L
154 L4 L3

Lo 183
155 26 19L

L5 157L
156 Ik 1321 .

. 40 157L -

157 00 28F

26 136L
158 10 20F

k2 1F
159 Ll 1F

50 158L
160 Lk 157L

4o 157L
161 26 29L

k6 157L
162 26 29L

50 2F
163 0l 3F

L4 1471
164 L2 1431,

42 155L
165 42 148y,

42 1h9r,
166 o 1447,

JO 166L
167 11 3F

L5 157L
168 sk F

26 41,
169 80 F

00 2048F
170 80 F

00 F




ORDER

LOCATION NOTES PAGE 20 M 30

171 8 F

00 F
172 80 F

00 F
173 80 F

00 F
17k 80 F .

00 F
175 80 F

00 F
176 80 F

00 F
177 8 F

00 F
178 LL 4O94F

LK LOT6F
179 00 F

00 128F

2073N
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