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Multi-Source and Multi-Cycle Procurement Decision Optimization

Based on Genetic Algorithm

YANG Qian,HU Yanhai”®

(Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo , Zhejiang 315211, China)

Abstract; In order to reduce the cost of supply chain network procurement and avoid the risk of single-source

procurement, the distribution of supply chain orders for multi-cycle and multi-material in multi-source procurement was

studied. A nonlinear programming model with the objective of minimizing expected cost was established by considering

the price discount and purchase quantity constraints, and genetic algorithm was adopted to optimize the calculation.

Genetic algorithm with double coding chromosome and corresponding genetic operator were designed and MATLAB was

used as the platform for optimization. Genetic algorithm and heuristic algorithm were used to calculate the example

respectively. The results show that the designed genetic algorithm is effective, which can coordinate to optimize the order

allocation problem for multi-manufacturers to multi-suppliers and reduce the purchase risk.

Keywords ; production management; multi-source procurement; order allocation; multi-cycle; nonlinear programming

model ; genetic algorithm
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Figure 1  Multi-source procurement supply chain
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Table 1  Definition of model parameter

T, I3 R A

n 5 n AR R R =1,2, - N

m, SR n BERE RIS m, = 1,2, M,

i BRI FA,i=1,2, 1

t MR T RIS e =1,2,,T
Con JERERE n (O HERE R m, SRALRY ST IR n (W IERE A 4%
- JERERE n B PERERY m,, SRAEEG AR TN
Vo BERLRT m, BTG R @ OB H S
Wi I3 P ¢ A SR A IR
Wi T R 0 ) B BB A

g S o SRR B AR SRR

6, PR ERRE n ) LB R
D,, JERERE n (LRI m,, 1497 6E
L,, JEREEL n BIHER R m,, BB ARR Wy i

B2 RREFRL

Table 2  Definition of decision variables
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Table 5 Demand of manufacture in each cycle
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Table 6 Manufacturer’s purchase from raw

material 1 supplier

Rt/ i
Jag B
il 1 il 7Y 2 il 3
1 0 2706 3294
1 2 3 400 0 0
3 100 100 671
1 0 3127 2873
2 2 4100 0 0
3 100 100 100
1 0 3032 2968
3 2 2 400 1529 0
3 100 0 100
1 0 2 706 3294
4 2 2 900 0 0
3 100 100 100
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Table 7 Manufacturer’s purchase from raw

material 2 supplier
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Table 3  Capacity and price discounts of supplier
. 441 SR O IAiIg s
JEEPEL SRR 7R/ AF N
/1 X [/ 1 Prin
1 300 6 000 1 000 ~2 000 0.88 ~0.78
1 2 200 5 000 800 ~1 500 0.90 ~0.85
3 100 4 000 500 ~900 0.92~0.89
1 300 8 000 1 000 ~2 000 0.88 ~0.75
2 2 200 7 000 850 ~ 1 500 0.89 ~0.80
3 100 6 000 400 ~ 800 0.95~0.90
R4 BEHEHEHGES
Table 4 Distance between supplier and manufacture
BEASL R 4 B 9/ ke
JEARE N . . .
IR 1 il R 2 il 3
1 2 000 1 900 1 600
1 2 1 500 1 600 1700
3 1 800 1 900 1 000
1 1 300 1 600 1550
2 2 2 560 1 380 1 100
3 1580 1200 1 680

K/ 1
JE R
il 3w 1 il 3 5 2 il 3
1 3 400 0 3 865
1 2 0 2 706 0
3 100 100 100
1 4100 0 2873
2 2 0 3127 0
3 100 100 100
1 2 400 0 2 968
3 2 0 4 461 0
3 100 100 100
1 2 900 0 3294
4 2 0 2 706 0
3 100 100 100
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