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A Continuum and Nonlinear Programming
Model of Transport Problem
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Abstract A second time programming model for purchase and transportation of steel tubes is

developed for a linear programming mode of transport cost and path length,demand of destinations

and unknown price of goods, A complex problem are sloved using the software LINGO6. 0. The

model could be genelized and applied to solution of similar problems.
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Table 1  Yield and unit price of steel tubes of a steel mill

P,

i S

( Unit) Tenthousand yuan)

1 800 160

2 800 155

3 1 000 155

4 2 000 160

5 2 000 155

6 2 000 150

7 3 000 160

2

Table 2 Transport costs of railway

Transport cost

Transport cost

Mileage  ( Tenthouq| Mileage ( Tenthou—
(km) sand yuan) (km) sand yuan)
< 300 20 501~ 600 37
30 350 23 601~ 700 -+
35 400 26 701~ 800 50
40 450 29 801~ 900 55
45F 500 32 90+ 1 000 60
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Fig. 1  Transport route of steel tubes
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Fig. 2 Transport route of steel tubes
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Table 3 Plans on conveying of the stee tubes purchased from sted mill to the paving point in Fig. 1
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Js= 2]

Jj=

I =

T

Purchase Expenses ( L) Quantit)ech[/ Unit price Transport costs
Steel mill Transport route -
( ' Tenthousand (in fig 1) ( ' Tenthousand Tenthousand
U nits) yuan) U nits) yuan) yuan)

N 800. 0 128000 S1BeBsB4As 334.5 38.0 12711. 0
SiBsBsAs 200. 0 20.5 4100. 00

Si1B747 265. 5 3.1 823. 05

S 800. 0 124000 S$BsB3B1 A, 179. 0 205. 3 36748. 70
S$,B3 A4, 134. 1 171. 6 23011. 56

S$:B3B1BsBsB4As 186. 9 I11.0 20745. 90

S$,BsAs 300. 0 71.2 21360. 00

Ss 1000. 0 155000 S5B9BsB1BsBsB4As A, 333.9 181. 6 60636. 24
S5B9BsB71B¢BsB4As 2.1 121. 0 254. 10

S$3B9 A, 664. 0 48.2 32004. 80

M 0.0 0 Non 0.0 0.0 0. 00
Ss 1015. 0 157325 S5B11B1BoB3sB3B, 4 508.0 225.2 114401. 60
SsB11B19B9oBsB1BsBsB4As 92.0 146. 0 13432. 00

SsB11 A 415.0 33.0 13695. 00

Ss 1556. 0 233400 S6B15Bi3BunAn 351.0 62.0 21762. 00
SsB1sBisBndn 86. 0 45.0 3870. 00

SsB15BrnAis 333.0 26.2 8724. 60

Se A4 621.0 11.0 6831. 00

S6B15BisA s 165. 0 28.0 4620. 00

S 0.0 0 Non 0.0 0.0 0. 00
Total 5171.0 797725 5171.0 1547.9 399731. 55
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Table 4 Plan of paving point to paving point 1A
xi = 5 903,
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j (uost (cust 2 xtfi< Si,iZ 1’2’... ’7’
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Units)  Units) yuan) Units) ~ Units)  Units) yuan) Z .
1 00 00 0.0 9 505.0 159.0 140153 — lx"f @1 xi = 500)= 0,i= 1,2, ,7,
2 1040 75.0 822. 05 10 321.0 30.0 5197. 05 7
3 260 2820  6530.0 11 2700 1450  4696.25 Dli+ D2+ D3= Z xi,j= 1,20, 21,
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Fig 4 Simplfied fig. 2
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Table 5 Plans on conveying of the steel tubes purchased from steel mill to paving point in fig. 2

( L) Xij
Steel mill Purchase Ex penses Transport route Quantites Xi; Unit prce Transport costs
( Tenthou— ( Tenthou— ( Tenthou—
( Units) sand yuan) (in fig 1) ( Units)  sand yuan) sand yuan)
S 800. 0 128000 SiBe¢BsBsAs 334.5 38.0 12711. 00
SiBe¢BsAs 200. 0 20.5 4100. 00
S1B7 47 265. 5 3.1 823. 05
$ 800. 0 124000 S$BsB3Bi A» 179. 0 205. 3 36748. 70
$BsB3B, A3 321.0 190. 2 61054. 20
S$,BsAs 300. 0 71.2 21360. 00
S 1000. 0 155000 83 BoB 3B3B> A3 80. 0 200. 2 16016. 00
8;B9BsB7BsBsB4As 214.0 121. 0 25894. 00
S3Bo Ay 664. 0 48.2 32004. 80
S5 A6 42.0 44.0 1848. 00
Sy 0.0 0 Non 0.0 0.0 0. 00
Ss 1613 249938 SsB11B10ByBsB3B, A3 107. 0 225.2 24096. 40
SsBllBl()B9BgB7B(,B5A5A4 468 0 206 6 96688 80
SsB11B10ByBsB7Be¢BsAs 67.0 146. 0 9782. 00
SsB11B 10410 351.0 57.0 20007. 00
SsB 1141 415.0 33.0 13695. 00
Ss A7 205.0 32.0 6560. 00
S6 1690. 0 294000 SeB13B1sBnAdn 86. 0 45.0 3870. 00
SeB13A413 333.0 16. 2 5394. 60
S A4 621. 0 11.0 6831. 00
SeB15B 16415 165. 0 28.0 4620. 00
SsB13 413 65.0 37.0 2405. 00
SsB15B13B1s A 70. 0 44.0 3080. 00
S6 A0 250. 0 10. 0 2500. 00
S6 Az 100. 0 0.0 0. 00
$ 0.0 0 Non 0.0 0.0 0. 00
Toltal 5903 910515 5903 1832. 70 412089. 55
6
Table 6 Plan of paving point to paving point
D1; D2; D3;  Transport] D1; D2; D3; Transport -
) J 7 J ot l J 7 J cost 1 , 1999' 52
e« ( N G| ( 53
Units) Units) Units) Tenthou Units) Units) Units) Tenthou- :
sand yuan) sand yuan) 2 , )
1 00 000 0.0 2 750 1.0 0 287.3 .1995. 8.
2 140 750 0 822. 05 13 199.0 340 0 2877.8 3 ,1998. 238~
3 2260 820 0 6530 14 86.0 3350 0 97010
4 468.0 0.0 0 10951.2 15 165. 0 0 0 1361.25 239.
5 6060 9.5 0 18366.312 16 42.0 0 0 88.2 4 4 ’
6 18.5 155 0 1714 025 17 1.0 65.0 130.0 1061.25 ,1982. 437- 439.
7 18.5 760 0 2084 312 18 65.0 0 0 211.25
8§ 125.0 1750 0 23125 19 60.0 10.0 O 185
9 5050 159.0 0 140153 20 250.0 0 0 3125 ( )
10 321.0 30.0 0 5197.05 21 100. 0 0 0 500
11 270.0 145.0 0 4696.25 ( Total) 86087. 1
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