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Abstract The transportation problem (TP) is well known as a combinatorial optimization problem for it could be ex-
tensively applied in many fields. There are several mathematical and computational methods for linear transportation
problem (LTP). However, the approaches cannot be used in solving non-linear transportation problems (NLTP) di-
rectly. In the present paper, a new algorithm (PSO-NLTP) is proposed for the solution to NLTP on the PSO algo-
rithm. Taking use of the function of the new position updating rule and negative repair operator, it can satisfy the con-
strained conditions of TP, PSO-mutation as another extra operator is introduced to enlarge the search space. The na-
ture of PSO can accelerate the convergence of the novel algorithm, which would also make PSO-TP get the local best
solution. However, the PSO mutation as an extra operator can help PSO-TP to avoid mature convergence. The numer-
ical experiments of solving the NLTP instances based on open problems show the effectiveness and efficiency of PSO-
NLTP through the comparison with EP with penalty strategy and GA in the literature.
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Procedure Initialization

FRE L. CBEO;
begin
HAEF % NLTP;

ii= 1;
repeat
CreateOneSolution (x;,1);
i:= i+1;
until i>n*m
end.
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Procedure CreateOneSolution (A58 X. BT, first: B¥)

begin
kE:=0; N := (1,2, ,nm};
repeat
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#1 PSO-NLTP,GA fiET M EP HESRLRZ —

Probl PSO-TP GA EP PSOTP GA EP
roblem
Average Average Average Time(s) Time(s) Time(s)

No.1-1  8.08 8.10 8.36 0.125 0. 89 0. 109
No.1-2 113.29 114.25 120.61 0.13 0. 312 0.125
No.1-4 1350.3 1350.8 1476.1 0.072  0.109 0.078
No.1-5 205.2 206.3 216.1 0.053 0.125 0. 052
No.1-6 12.50 12,72 13,53 0.072 0.75 0.078
No.1-7 247.2 247.6 256.9 0.098 0. 32 0. 093
No.1-8 84.72 84,72 87.5 <C0.001 0.015 <C0.001
No.1-9 44.65 44.65 46,2 <C0.001 0.046 <<0.001
No.1-10 24.92 ~24.97 25.83 <0.001 0.032 <<0.001
No.2-1 155.3 155.3 168.5 <C0.001 0.016 <C0.001
No.2-2 2281.5 2281.5 2696.2 <C0.001 0.015 <C0.001
No. 2-4 28021 28021 30020.2 <C0.001 0.015 <C0.001
No.2-6 3520.2 3520.4 3583.1 <C0.001 0.015 <C0.001
No.2-6 265.5 266.5 314.4 <C0.001 0.015 <C0.001
No.2-7 4579.2 4584.5 5326.0 0.011  0.052 0. 012
No.2-8 432.8 432.8 432.8 <C0.001 0.015 <C0.001
No.2-9 386.3 386.3 386.3 <C0.001 0.031 <C0.001
No.2-10 195.3 195.3 226.0 <C0.001 0,006 <<0.001
No.3-1 301.0 310.0 346.6 <C0.001 0.093 0. 001
No.3-2 4650 4650 5415.2 <C0.001 0.921 0.012
No. 3-4 65896.7 66123.3 68223.3 <C0.001 0.105 <C0.001
No.3-5 7058.1 7066.6 7220.9 <C0.001 1.015 0. 001
No. 3-6 540 540 672.5 0.001  0.062 0. 002
No.3-7 9172.0 9173.2 9833.3 <{0.001 0.312 <C0.001
No. 3-8 1033.4 1033.4 1066.7 <C0.001 0.012 <C0.001
No.3-9 933.4 933.4 1006.4 0.012  0.147 0. 015
No. 3-10 480 480 480 0.016  0.046 0. 004
No.4-1 107.8 107.8 118.2 0.063  0.159 0.078
No.4-2 1584.8 1585.2 1622 0,082 0,285 0. 093
No. 4-4 19529.0 19531.3 20119 0.085  0.968 0. 068
No.4-5 2467.5 2468.2 2880.2 0.102  0.625 0. 046
No.4-6 152.0 152.1 161.9 0.163 1. 046 0.167
No.4-7 3172.5 3173.8 3227.5 0.097  0.692 0.073
No.4-8 467.1 467.1 467.1 <<0.001 0.036 <C0.001
No.4-9 376.3 376.3 382.5 <C0.001 0.081 0. 003
No.4-10 205.9 205.9 227.6 0.062  0.422 0. 031

SLIR¥ M. Gen 3y TP it GA™H B FH ik NLTP
HEH, LAF PSO-NLTP i {7 He#e, et e S REATET C Y.


http://www.cqvip.com

Lee #1 X. Yao B Lévy probability distribution = 4= 728 5 $
ey EPCO AT R, X Rk EP AR RELARE
R ARAL A1 RS , SR I8 P 5B S 0 AR SRR e LA, LR
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B EP Z a1 Ay i R 2 A PSO-NLTP 7t FdEZ ¥4 TP By
AR RBMRT EP BIETIREE, AR SR ERENR
B, XEMEESIHTET SORERFITFR1IME?2
B, IMRRTBEFR BEEHEA 500 KL, X WAL R
A R SRR T

# 1 PERIFEETFXHR25], & 2 PRREBFETX
#k(24,26], LI ¥ HiR R BUE IR W et 3k

KPR () HEY S Ny S=Fa,/10 , BAKHRHK 10 H 8y
SHkS=1,

#£ 2 PSO-NLTP f1 GA RIET%s: EP Mt MR B2

Probl PSO-TP GA EP PSOTP GA EP
roplem Average Average Average Time(s) Time(s) Time(s)
No. 1-11 1126.4 1143.09 1158.2 0.052 0. 065 0. 046
No. 1-12 436.8 440.3 4883 0,192 1, 312 0. 203
No. 1-13 740.5 740.5 863.6 0.29 2. 406 0. 781
No, 1-14 2524, 6 2529,0 2630.3 0.028 0. 067 0. 016
No.1-15 297.6 297.9 309.2 0.066 0.178 0. 058
No. 1-16 220.42 220.8 234.6 0.065 1.75 0. 060
No. 2-11 50,4 51.9 64,2 <<0,001 0.001 <<0.001
No. 2-12 78.4 78. 4 104.5 0.001 0.025 <C0.001
No.2-13 150.2 150.4 177.9 <<0,001 0,015 <C0,001
No. 2-14 118.2 118.2 148.4 <C0.001 0.001 <C0.001
No. 2-15 64,5 64.5 64,5 <<0.001 0,031 <<0.001
No. 2-16 47,4 47. 8 53.4 <<0,001 0.015 <<0.001
No.3-11 13,3 13.3 13.3 0. 045 0.734 0. 031
No.3-12 21,0 210 26.3 0. 038 0. 308 0. 036
No. 3-13 37.4 37.4 43,5 0.192 1. 906 0. 156
No, 3-14 37.8 37.8 46,7 0. 018 0.578 0, 008
No. 3-15 28.1 28.1 33 0.012 0. 325 0.013
No. 3-16 22.8 23.0 29,6 <C0.001 0,059 0.015
No. 4-11 8.8 8.8 37.4 0. 002 0. 106 0. 001
No.4-12 22.6 23.1 40. 8 0. 265 2. 328 0.234
No. 4-13 51.7 52.3 72.1 0. 139 2.031 0. 359
No. 4-14 49,3 51.2 82.2 0.012 0. 629 0. 006
No.4-15 12,06 12,06 36.58 0.024 0. 484 0,026
No. 4-16 3. 08 3.08 8.1 0. 053 0.921 0. 045
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