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LP
n -
3.
“ " I C
1
Ab 0~Ab
A 4 . 1
n
2.2
1 max Z = x; + 3x,+ 2x3 2
s.t. 2x; — 2y + 23 <10 3
X1 + 3x5 + 203 <15 4
- %1 + 2%, <8 5
x; =0 i=123
Lp 4 I 1
Table 1 Decomposition-screening
LP 1. “« " scheme for Ex.1
. ! 1 4 x
4 x1 % X
1 3 < 5Y 10
X3 = 7.5—59&1—1.5%220 6 4 < 15 5 7.5Y
5 < 4
6 2 3 5 C. 1 3 2
max Z = 15 7 Z i 5 12 15 max
s.t. 1.5x; —2.5x, < 2.5
—x; + 22, < 8 9
7 Z" =15 5 6 8 6
T +150 <75 10
10 5 5 8 10 v,
x1=0 2,=0 8 10 . 6 x3=7.5.
2 7" =15. 10 x=0 1, <5. 6 x3=7.5-7.5=0.
2 Z" =15. 8 10 X
=0~6.428 x,=0~2.857 8 10 x3=7.5—%x1—1.5x2 6
Z'=15. 7~
4 By.
LpP 7
gft = 11
X 2
7"
(o) 10 8 6 x
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3 I —
3.1
1
1 3
X+ 3% +x3<6 12
2 12 X3 X3 2
963:6—961—3362 13
2 4 5 Table 2 Decomposition-sereening scheme
,  for the example demonstrating the necessary
max/Z = 12 — x; — 3x, 7
and sufficient conditions for the existence of
s.t. - =303 6 multivalued solution of similar type
X1 Xy = 0 P
7 6 5 LP 6 . ; .
1 2 3
&9} Lt % =0. %y 12 6" 2 6"
=0 13 x3=6 2" =12 006 d< 05 5 75
12 e !
C; 3 2
4 zZ 6 6 12 max
3.2 I — 1.
1 LP
Z . 2 2 2 2
2 2 1
L. .
2 max Z = 12x; + 6x, + 1013 14
s.t. —2x; + x5 + x3 <6 15
3xp — 2y +4x3 <9 16
2x1 + %y + 2x3 <5 17
x, %9 x3 =0
Lp 3. 3 Z ., x X9 3 2
17 1., . Table 3 Decomposition-screening
scheme for Ex.2
17 X1 LP
X1 = 2.5 - 05%2 - X3 18 X1 X2 X3
15 < 6 6
16 < 3 2.25Y
maxZ’ = 30 - 2963 19 17 < 2.5 5V 2.5
s.t. 2xp + 323 < 11 20 G 12 6 10
zZ ; 30 max 30 max 22.5
- 2.5%, + x3 < 1.5 21
X3 1 x3 =0. 23 21
21 . X 1. xy =0 x, =2.5 AR
30 x]x2x3*=2.500.
X2
X1 X2 X3 = 0 5 0 22

X1 X2 X3 = 210 23
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14 ~ 17 Z" =30. I,
2 1. %3 1 x3 =0.
14 ~ 17 X3 14 17 24 25
—-2x% + 2, <6 24
3% - %, <9 25
X3 17
3.3
1 LpP
3 max Z = x; +3x, +4x3+2x4 26
s.t. x; + 2xp — 2x3 + 3x4 <24 27
X 4+ 4xo + 5.5x3 + 2.5x4 <34 28
X+ X + X3 + x4 <16 29
X, Xp x3 x4 =0
4. 4 a 4 3
28 X2 28 X2 Table 4 Decomposition-screening scheme for Ex.3
%y = 8.5 -0.25x; — 1.375x3 — 0.625x, 30 1P,
30 LP. . e . .
maxZ =0.25x; - 0.125x3 + 0.125x4 +25.5 31 27 < 24 12 8
$.1.0.5x; — 4.75x3 + 1.75x, < 7 32 a iz z 13; 8~156’ 64?;8’ 1?-6"’
0.75x; — 0.375x3 + 0.375x4 < 7.5 33 C; 1 3 4 2
v >0i=134 Z 16 25.5 max  24.72 16
32 < 14 —-1.473 4
LP 4b 33 Um0 ~20 20
7 max:2'5' C; 0.25 -0.125 0.125
31 3 Z 2.5 max 0.5
1 Z" =25.5+2.5=28.
4 b 30 ;=10 %, =8.5-2.5=6 x3=24=0.
3.3.1
3 LP
32
0.75x; — 0.375x3 + 0.375x4 = 7.5 34
Xy = 8.5 -0.25x; — 1.375x3 - 0.625x4 =0 35
32
3.3.2
a. 34 3.3.3 34
b. 0 3 35 32 x,=0

32
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33
3.3.3
34 35
35 %1 < 34 34 N < 12¥
X < 8.57
x; < 6.8
xg < 13.67 x4 < 18
35 35 = =
34 X3 34 35 . Xo
35 X X4
34 23
34 2 =0
x3 = x4 — 20 36
36 2 =0 35
2x4 <20 x 1.375 + 8.5 = 36
x4 < 18
18. Xy 34 35 x4=0 34 x3=2x; - 20 35
3x;<36 <12 X
“ NV 12 8.5
6.8 13.6
a. = 1 Lo
b. X3 34 X4
X3 . 35 X4
35
3.3.4
3.3.2 3
a. x3=1 x4=1 x; =10 35 X, =4 Z " =10+12+4+2=28
b. x3=0 x4=4 34 x1 =8 35 X, =4 8404 32
c. X1 x; =12 12040
7" =28.
3.4
n LP n Lp
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3.
3
4 4
4 I —
4.1
a Co b
1 1
4.2
Lp c =0
A J I° =0 ) .
4 max Z = —3x; —4x;3 37
s.t. 0.75x; + 1.5x3 = 3 38
0.5x; — 0.67x, + 0.5x3 < 2 39
% =0 i =123
min — Z = 3x; + 4x; 40
5 4 5. 38 X3 X3
Table 5 Solution of min for Ex.4 Xy =2 - % 41
X % X3
P 5 41 40 39
c 3 0 4 min - Z = 8 + x; 42
Z 12 8 min 0.25%; — 0.67x, < 1 43
X x; =0 43 X,  ay; =0~ o 41
X3 = 2 2" =-8
X2
I I
LP 2 2 C; =0
5 .
minG = 100x5 + 100x4 + 60x7 44
s.t. x4+ 3% + x6 =25 45
X — %3 + x7 =15 46
X3 + %4 + x6 =10 47
x3 — x4 + %7 =0 48
X1+ Xy — x5 <15 49
3x4 — x5 <30 50
x5 <40 51
x =0 1 =1 7
26=0 x7= - 10
I - 6. 6
o
6 a VA C; Z Z X, Xy X3 X4
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6 5
Table 6 Decomposition-screening scheme for Ex.5 the first round
Lp X1 X X3 X4 X5 X6 x7
45 = 25 25/3Y 25Y
46 = 15 15
Yo 10 107 10
48 = 0 0
49 < 15 15
b 50 < 10
51 < 40
C; 0 0 0 0 100 100 60
7 0 min 0 min 0 min 0 min 2500 900
2 = 25 = 3%, — x¢ 52
x3 = 10 = x4 — xg 53
52 53 X1 X3 44 50 51
s.t. 2x) + x5 + 26 =10 54
4xy + xg — 27 <10 55
48 55 7 5
Table 7 Decomposition-screening scheme
LP 7. 7 Z . x for Ex.5 the second round
54 54 5 55 LP Xy Xy Xs Xg X7
2.5 II. 54 = 5 1010
SI p 1 55 < 2.5 10
RA; SI. X5 X X5 RA; = o 50 < 7.5
x5 54 55 51 < 40
C; 0 0 100 100 60
2%, + x5 = 10 Z; 0 min 1000 1000
56
4x2 = ]0
56 x9=2.5 x5=5 n-m7-4=3 x4=26=2x7=0 LP
52 53
x, =25-7.5=17.5 x3 = 10
44
G = 500
x;—lo x4—x6=x7—0 47 48 10 x3=10~°°
X3 X4 0~35/3=11.67 50
X4
LP
X3 X4 4 ~ 51 47 48 50 50
X5 = 5
<2 = 11.667
x7=0 48
x3 — x4 = 0
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X3 = N4 57
47
x3 + x4 = 10 58
57 58 X3 X4
x3 =0 5 ~ » x4 = 0 ~ 11.667
X3 X4
x3=10 x4=0 3 X4 . X4
x4=11.667 x3=11.667. X3 57 58 x3=5 x4=5
3
1 . J. 1997 25 1 87—91.
M . 1979.342—350.
M . 1998.22—31.

Multivalued solution of linear program and the way to find it

YE Bing-ru! DONG Zeng-chuan' XU Jing-yi' CHEN Le-xiang' YE Yu-da’
1. College of Water Resources and Environment Hohai Univ. Nanjing 210098 China
2. Center of Material Analysis  Nanjing Univ. Nanjing 210093  China

Abstract Based on the new method named the decomposition-screening method  for solving the linear program problem

a detailed analysis was made on the multivalued solution to linear program. Two kinds of multivalued solutions were
identified 1i.e. the multivalued solution of similar type and the multivalued solution of unrelated type and the necessary
and sufficient conditions for their existence were discussed. Furthermore the way to find the general solution of the two
kinds of multivalued solutions was given together with some interesting examples of each type and some key points of the

multivalued solution in practical application were also briefly discussed.

Key words linear program multivalued solution general solution





