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Abstract

In order to solve the highly unbalanced working load distribution possibly shown after assign-
ment, this paper formulated the optimization model of fair assignment problem and designed a
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genetic algorithm to solve this model. In view that the difference between the working load of an
agents and the average of working load reflects the unbalance state of working load, the sum of the
square of the above differences was defined as the index of fairness of working load. Based on the
classic linear assignment problem, this paper constructed the optimization model of fair assign-
ment problem. The paper grouped the related problems into two categories according to whether
the average is a constant and analyzed the properties and solution strategies of the two categories.
To improve the efficiency of solving the problem in the second category, this paper designed a
modified genetic algorithm that remains the feasibility of solutions obtained during the iterations.
Through computing several examples and comparing the results with that of Lingo software, this
paper verified the rationality and effectiveness of the new model and algorithm. This study shows
the following: 1) In general, fair assignment problem is a type of cubic assignment problem with
NP-hard property. 2) Pursuing a fair assignment result may lead to an increased total working
load. 3) The designed genetic algorithm can solve various scales of fair assignment problem, but
usually only give a local optimal solution. 4) The mutation coefficient has a noticeable impact on
the final solution and a too big or too small mutation coefficient has negative influence on search-
ing a better solution.
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Figure 1. Performance of 3 times of implementation of algorithm
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Table 1. Different assignment problem

* 1. NERRIRER

I j 1 2 3 4 5 6
n 10 15 20 25 30 35
[c.C] [20, 40] [20, 60] [30, 90] [30, 90] [10, 100] [20, 70]

(49 56 53 82 35 53 76 86 46 32 33 41 53 43 49 73 83 43 83 36
78 56 46 38 39 73 69 80 66 54 82 39 34 49 71 38 65 39 37 44
60 63 62 51 71 86 73 61 37 37 35 67 8 75 76 71 86 64 32 72
40 67 72 74 39 49 49 69 85 73 81 56 64 38 32 52 88 76 52 36
57 69 63 82 68 31 55 40 82 40 38 60 86 83 88 63 84 59 47 80
83 38 66 77 85 31 54 67 83 35 31 61 46 58 68 41 76 46 47 76
72 32 39 46 88 51 34 8 70 79 79 84 81 61 38 83 30 81 52 37
50 64 40 81 82 84 59 52 84 39 64 74 36 40 39 34 87 47 66 83
77 46 58 68 45 78 50 70 44 50 71 80 74 57 39 72 69 31 38 55

c 86 81 75 60 78 65 50 55 81 64 74 50 71 78 51 49 43 72 67 68
2020145 83 51 42 50 37 63 32 44 83 87 72 88 40 31 83 84 51 60 83
77 46 67 56 51 88 75 85 60 83 57 46 49 68 53 85 65 80 78 40
33 40 48 40 44 78 33 42 62 63 76 89 36 67 41 65 83 62 82 65
72 63 39 84 33 76 61 82 73 79 34 38 38 86 56 33 62 33 83 45
65 76 64 51 77 36 39 80 58 53 79 48 71 30 33 65 57 83 55 60
52 60 56 44 37 74 73 67 71 63 38 44 83 67 79 35 32 88 48 67

50 78 31 83 42 75 71 53 88 84 86 46 49 31 46 73 59 84 89 46

55 56 59 77 57 75 61 56 43 75 88 66 88 79 70 40 85 70 58 80

38 86 79 55 58 34 77 30 39 36 44 82 51 70 48 63 41 82 51 71
81 48 75 87 38 86 63 56 62 57 60 73 38 67 58 31 38 86 31 80
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Table 2. Comparison of results from different methods

% 2. RS EMHEERLR

JiE o A FRIREE R Cav z,(x)  HHERHE)  IEARRE
1 (6,3,7,5,8,9,2, 1,4, 10) 227 81 <0.001 200 (81)
2 (6,2,5,10,15, 8,12, 7,1, 4, 3, 13, 9, 14, 11) 436 576 <0.001 200 (37)
(7,8,13, 11, 20, 9, 16, 6, 12, 2, 17, 18, 19, 10, 5,
3 15,4 14,3, 1 808  107.2 <0.001 200 (178)
(8,2,25,11,22,7, 3,12, 20, 15, 6, 9, 13, 1, 18, 16,
GA 4 517 24 91,19, 4, 14, 10, 23) 66.6  120.0 <0.001 200 (171)
c (30,25,8,17,29,26,4,1,22,27,7,16,24,19,3, o1, g0 <0.001 200 (145)

6, 10, 12, 13, 28, 11, 18, 23, 21, 14, 5, 9, 2, 20, 15)

(3,5,9,29,1,27,24,12, 34,17, 8, 2, 31, 35, 20, 130.9
6 25, 28, 6, 33, 10, 15, 22, 18, 4, 23, 14, 19, 16, 11, 52.83 ' <0.001 200 (181)
30, 7, 26, 21, 13, 32)

1 (6,3,7,5,8,9,2,1,4,10) 22.7 8.1 15 168,383
Lingo 2 (1,5,4,11,15,6,8,7,12, 10, 3,14, 2,13, 9) 398 424 411 3,883,007
3 (12,18,10,1,8,2,15,14,19,17,6,20,4,3, 7,11, 594 405 2137 14518548

5,16, 9, 13)

BT R ARV SR ARSOR S SR R BN 6, 2 2 BB 1 B AR S B R
[, 5 TR S R S RO AT R M7 LLEE 1 oAt L 3 W, S GA MK B4
FOREAURE(G| . SBRIEAUBE s, STHIELBIc . AR RIS . BAERUBN, o 47 T A KRB, 4
PRI AR R AN, HE SRR R (U1|G) M 20 %) 200 fIFEHIIILE, s A 3 5] 30 156 Py
W, € fEX 0.1, 0.5] LI, ifi N, A 200 %] 500 56 [ P ELA), %5 AL RMA K, %
B R B HUR RN SR B A 4 RO I B IO, 18 2 441 T 24 B 4518 0.005. 0.015 F 0.05
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Figure 2. Influence of mutation coefficient £ on the results of algorithm
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