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Solving the cost function of water pollution control system programming with

LINGO

SHENG Qian ZHU Yong-hua ZHANG Yong ZHANG Xian-qiu

School of Power Engineering Nanjing Normal University ~Nanjing 210042  China

Abstract The cost function of water pollution control system programming was solved using the software LINGO and the

global optimum solution was obtained for the Shuimo River in Urumqi Xin-Jiang. The results shown that the minimum
fee is 14 966 100 RMB when CBOD is considered the water quality index and 9 241 200 RMB when NH;-N is

considered the water quality index. Both costs were less than those obtained from other algorithms such as SA DP and

GA. Therefore the software LINGO was best in solving the cost function of water pollution control system programming.

Key words water pollution control programming cost function LINGO software

LINGO
12 1 LINGO 5
LINGO  LINDO
3 4
LINGO “ MODEL "~
200802
1986 — E-mail shengqian521521 @ yahoo. com. cn

E-mai clszhangyong @ sina. com

58 -

LINDO Systems Inc

1 END”



MODEL END SETS ENDSETS
DATA ENDDATA INIT ENDINIT
o LINGO
“ @
LINGO
“ @FREE Variable-name "

“ ”

min max min

@gin Variable-name "

D LINGO
@ ©)
LINGO @ bnd

@

Excel
Excel 6

2 LINGO
2.1

N
min € = 25k Q2 + k3 Qffspfs
i=1
1 =12 N 1

C 0 i
L/s i i
% ky ky ky ks
1 N
1

kl kz k} k4
5.3092 0.7982 17.9126 6.2001
4.6720 0.8347 18.5340 6.0777
4.9047 0.7908 17.3484 6.1428
18.4287 0.8759 21.8577 6.8105
3.1450 0.7695 17.0692 5.9752
2 7

69.993 L/s
70.002L/s 10L/s 29.996 L/s 10199 L/s 1
k 1
2
minC =680.0405 + 532.0052 75201 1
448.7620735% + 164.2497 755105 4

255.48597,%14% 1 880.131875>77 2
2.2
2.2.1 CBOD

CBOD
CBOD;

1-1.3400p, <0
1-1.263579, - 0.16617, < 0
1-1.22107; - 0.16057, - 0.050657; < 0
1-0.79267; - 0.10427, - 0.032887; - 0.38387; < 0
1 - 0.24747, - 0.032527, - 0.010267; -
0.11987, - 0.725175 < 0

<

1 =12345

O<s <l
2.2.2 NH;-N
CBOD

CBOD 10d

NH;-N
1-1.77157, < 0
1-0.75137, - 0.77157, < 0
1-0.6854p - 0.70237, - 0.11857; < 0
1-0.51915 - 0.53187, — 0.089767; -
0.30797, < 0
1-0.33027, - 0.033847, - 0.057037; -
0.19567, - 0.514975 < 0

S

Os <l i=12345
2.3 LINGO 8.0
LINGOS.0
5
a. LINGO

59 -



Alter
C.
Save
d Go
LINGO
g x <0
OPTIONS Global Slover
1.41 GHz/512 M PC
1s
0.5<7,<0.95
0
5
3
2 3 4
2 CBOD
/ %
Uit 72 VK] N4 s
''SA  79.97 31.64 83.26 94.63 92.61
3 pp 74.63 34.35 66.42 91.42 94.86
° GA 80.93 53.14 57.68 83.52 93.31
LINGO 82.78 56.91 58.81 82.89 92.59
3 NH:-N
/ %
Uit 72 VK] N4 s
' SA  66.98 67.51 63.54 83.01 68.57
3 pp 64.23 66.94 76.08 78.69 70.70
° GA 66.67 75.53 62.71 68.47 68.87
LINGO 69.37 71.49 64.19 72.10 68.23
4
/
1 3 6
SA DP GA LINGO
CBOD 1603.39 1563.51 1499.7 1496.61
NH;-N
948.80 946.14 930.00 924.12
2 4 CBOD
LINGO

60 -

GA

3 4 NH,-N
LINGO
2 3 4
SA
SA
Dp
GA
LINGO
LINGO
LINGO
4
LINGO
1496.61
924 .12
SA DPpP

LINGO

1 . M .

1985.
2
J .
4 551-554.
3
J. 2003 21 1 22-24.
4 . GA
J .
2004 31 3 29-34.
5 . LINDO/LINGO
2005.
6 . LINGO Excel
2007.
2008-04-30

CBOD
NH;-N

2002 42

M .





