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Mushroom reproduction algorithm for solving location problem of
recycling chain stores
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(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In view of the growing demand for diversified recycling services, this paper solves the
location problem of recycling chain stores with multi-service and multi-scale. A bi-objective location
model of recycling chain stores was constructed to minimize construction and service costs and
maximize customer satisfaction. According to the specific characteristics of the model, an improved
mushroom reproduction optimization was designed to solve the model by combining the crossover and
mutation operator and elitist preservation strategy. The algorithm determined the service modes and the
number, location and scale of recycling chain stores through an example of location optimization of an
electronics recycling chain store. Finally, the paper verified the effectiveness of the model and the
feasibility of the algorithm. Different service modes and scale choices have a significant impact on the
location of recycling chain stores. Relevant decision makers can improve profits by reasonably
providing different services.
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Tab.1 Location information of chain stores

i A7
1 (19.103, 7.864)
2 (19.772, 17.323)
3 (13.956, 11.776)
4 (9.833, 14.831)
5 (21.282, 28.136)
6 (14.284, 6.184)
7 (1.469, 26.350)
8 (27.835, 21.255)
9 (34.542, 12.939)
10 (20.532, 39.147)
1 (30.143, 33.624)
12 (16.265, 32.938)
13 (12.528,20.841)
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Tab.2 Location and quantity of demand nodes

i iaRik/ke L7y s hiRi/kg At G5 iaRik/ke At HiT  hiRi/kg At
1 39 (29.703,30.184) 13 40 (21.160, 14.959) 25 27 (18.861,2.219) 37 33 (24.206, 29.061)
2 28 (30.395,19.514) 14 37 (24.017,13.689) 26 26 (13.960,7.733) 38 38 (22.175, 35.456)
3 29 (34.635,19.291) 15 34 (27.026, 10.673) 27 38 (14.014,10.078) 39 29 (21.268, 31.407)
4 31 (35.744,15.749) 16 46 (25.014,9.546) 28 44 (13.251,13.689) 40 40 (16.211, 34.731)
5 46 (34.249, 14.912) 17 40 (23.608, 8.304) 29 48 (9.334,15.665) 41 32 (16.193, 30.843)
6 31 (29.618,16.918) 18 39 (19.795,12.794) 30 28 (4299,17.995) 42 41 (14.037, 28.221)
7 45 (27.642,19.082) 19 48 (16.633,15.603) 31 39 (9.163,18.589) 43 42 (8.867,24.147)
8 31 (24.300,21.034) 20 32 (13.597,16.482) 32 37 (14.252,19.028) 44 44 (6.531, 28.560)
9 48 (31.801,24.622) 21 44 (15.528,13.643) 33 25 (16.332,20.56) 45 36 (5.283,24.888)
10 34 (30.952,27.287) 22 44 (16.786, 11.969) 34 33 (15.631,24.44) 46 27 (6.361, 21.594)
11 30 (28.239,22.924) 23 35 (21.169, 8.466) 35 29 (18.955,26.257) 47 31 (1.366, 25.798)
12 31 (19.081,17.273) 24 39 (20.469, 3.836) 36 45 (22.580,26.076) 48 48 (2.238,21.486)
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Tab.3 Calculation results under different weights

Frs a Z)-FEV 5 g5 A T VAR SRR V=N IL A R T UM 575 (RS
1 8 22482.070 3054.696 102); 2(2); 3(2): 4(2); 5(2); 6(0); 7(2); 8(2); 9(2); 10(2); 11(2); 12(2); 13(2)
2 0.1 10781.849 2558.788 1(1); 2(1); 3(1); 4(0); 5(1); 6(0); 7(1); 8(0); 9(0); 10(0); 11(0); 12(1); 13(1)
3 0.2 8788.493 2002.078 1(0); 2(0); 3(1); 4(1); 5(0); 6(0); 7(0); 8(1); 9(0); 10(1); 11(0); 12(0); 13(0)
4 03 7510.095 2006.514 1(1); 2(0); 3(0); 4(0); 5(0); 6(0); 7(0); 8(1); 9(0); 10(0); 11(0); 12(0); 13(1)
5 0.4 7962.939 2246.506 1(1); 2(0); 3(0); 4(0); 5(1); 6(0); 7(0); 8(1); 9(0); 10(0); 11(0); 12(0); 13(1)
6 0.5 8128.645 2268.985 1(0); 2(0); 3(1); 4(0); 5(1); 6(0); 7(1); 8(1); 9(0); 10(0); 11(0); 12(0); 13(0)
7 0.6 7994.048 2221.279 1(1); 2(0); 3(0); 4(0); 5(0); 6(0); 7(0); 8(1); 9(0); 10(0); 11(0); 12(1); 13(1)
8 0.7 7752.698 2013.063 1(0); 2(0); 3(1); 4(0); 5(0); 6(0); 7(0); 8(1); 9(0); 10(0); 11(0); 12(0); 13(1)
9 0.8 7510.095 2006.514 1(1); 2(0); 3(0); 4(0); 5(0); 6(0); 7(0); 8(1); 9(0); 10(0); 11(0); 12(0); 13(1)
10 0.9 7752.698 2013.063 1(0); 2(0); 3(1); 4(0); 5(0); 6(0); 7(0); 8(1); 9(0); 10(0); 11(0); 12(0); 13(1)
11 1-5 7715.482 1613.601 1(0); 2(0); 3(0); 4(0); 5(0); 6(0); 7(0); 8(1); 9(0); 10(0); 11(0); 12(0); 13(1)
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Fig.6 Service volume of different service modes
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