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Maximum Profit Priority Goods First Loading Algorithm
for Barge Loading Problem

Sang-Un Lee*
O of
£

HA FE Ao R A8 F e FaEFol YHA UA F2 NP-eHQl At Ed EA9 YF< vupAA
AA) EA] 3l Guéret et al& O(m') 58 ERE] APAIHOZ |5 3z} oot Wi, & =4
© o5 e RE AAlke A Olmlogm)H3%e] datelEs ATaiSich Abe WHe 3 HAR o5
$Ae9E ARSI Ugog, o) 9459 BEES v Adl AAlsks WHe 27 A4 Ads Il
npA o 2wl A S-S s A, oldel AAlE EET ndAE EES S wkete] uixa A4

FS FEANAT A A} Aok LaEFE NP-4d EAIQL vpxad A4 B4l dig] AFAEHe o(m')

U oo

O(mlogm) 2.2 TEHAFT]

» Keywords : A2k, &A} ZF, 5X3} Fof 0|5, 0|F U=

Abstract

Nobody has yet been able to determine the optimal solution conclusively whether NP-complete
problems are in fact solvable in polynomial time. Guéret et al. tries to obtain the optimal solution using
linear programming with O(m*) time complexity for barge loading problem a kind of bin packing problem
that is classified as nondeterministic polynomial time (NP)-complete problem. On the other hand, this paper
suggests the loading rule of profit priority rank algorithm with O(mlogm) time complexity. This paper
decides the profit priority rank firstly. Then, we obtain the initial loading result using the rule of loading
the good has profit priority order. Finally, we balance the loading and capability of barge swap the goods
of unloading in previously loading in case of under loading. As a result of experiments, this algorithm

reduces the O(m!) of linear programming to O(mlogm)time complexity for NP-complete barge loading
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Table 1. Barge loading problem
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Barge Capacity: 1,500 m?®
Available . .
! ; Lot size |Price per lot Transport
Client quantity 3

(No. of lots) (m*) (€) cost (€/m°)
C1 12 10 1000 80
C2 31 8 600 70
C3 20 6 600 85
Cc4 25 9 800 80
Ch5 50 15 1200 73
Cc6 40 10 800 70
C7 60 12 1100 80

o] Al thes) o] Aelen)

« 37 (customer) @ C,i=1,2,--,m

o 7 uRAA AA5E (capacity)

* Available quantity (number of lots)

+ Lot size (m®) 1 2E 7], &,
e Price per lot : REQ &£8 ¢

: LO%EE'/I:, q,’

¢ Transport cost (expenses): BRI &304 (X)), ¢
o Profit/m*: AF 0|5 @} = (£58 - ¥]& (23]
B)/RE FI, p =[t;, — (¢, xs;)]/s;
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Table 2. Optimal assignment of LP and CPLEX

LP
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C1 C2 C3 C4 C5 C6 Cc7
Q1 150 0 0 0 0 0 0
Q2 12 0 20 [15.56656] 0 40 60
Q3 12 0 20 15 1 39 60

CPLEX

=5 Customer

C1 C2 C3 C4 C5 C6 Cc7
Q3 12 0 20 15 1 39 60
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