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Lagrangian Bat Algorithm for Solving
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Abstract: Generalized assignment problem (GAP) is a classic combinatorial optimization problem that
has been proved to be NP-hard problem. For solving the GAP problem, combining the bat algorithm
(BA) with the Lagrangian relaxation algorithm (LR), an efficient Lagrangian bat algorithm (LR-DBA)
was proposed based on the characteristics of the GAP problem. The DBA takes BA as the basic
framework and redefines the formulas of velocity, position and local updating. It was then combined
with the LR algorithm to form the LR-DBA hybrid algorithm. A large number of examples show that
compared with the DBA algorithm, the LR-DBA algorithm has obvious advantages in solving the GAP

problem.
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Fig.1 Single point gene translocation
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Tab.1 Calculating results of a small-scale GAP

| Fs DBA LR-DBA

o m n o CPESITRES P G/% BERMEAINEUSEAANE PEBITEs P G% kBB B S A
gapl 5 15 3.44 0.66 1/5 17.52 0.12 3/5
gap2 5 20 3.70 0.38 1/5 21.01 0.18 4/5
2ap3 5 25 4.00 1.30 0/5 27.50 0.59 1/5
gapd 5 30 4.29 2.16 0/5 23.65 0.45 2/5
gap5s 8 24 4.75 1.88 0/5 40.26 0.78 0/5
gap6 8 32 5.62 2.89 0/5 48.93 0.77 0/5
gap7 8 40 6.33 229 0/5 45.23 0.80 0/5
2ap8 8 48 6.81 1.68 0/5 58.04 0.93 0/5
gap9 10 30 6.00 2.05 0/5 40.90 0.73 0/5
gapl0 10 40 6.52 1.95 0/5 64.10 0.63 0/5
gapll 10 50 8.29 3.72 0/5 62.45 0.60 0/5
gapl2 10 60 9.30 2.42 0/5 82.97 0.76 0/5
M 7.67 3450 5.75 1.95 0.17/5 44.38 0.61 0.83/5
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Tab.2 Calculating results of a large-scale GAP

F DBA LR-DBA

"y — =0y WELZEL Gl

m n SBATH /s H b ek AR G/% JBATA /s H b ek AR G/%
gapal 5 100 1698 14.75 1723 1.47 51.06 1702 0.24
gapa2 5 200 3235 52.41 3304 2.13 48.10 3238 0.09
gapa3 10 100 1360 31.65 1405 3.31 57.57 1369 0.66
gapbl 5 100 1843 7.22 1978 7.22 72.24 1921 4.23
gapb2 5 200 3553 35.13 3802 7.00 182.66 3682 3.63
gapb3 10 100 1407 2127 1587 12.79 112.34 1454 3.34
gapcl 5 100 1931 14.72 2012 420 75.46 1975 2.28
gapc2 5 200 3458 30.84 3736 8.04 167.96 3576 3.41
gapc3 10 100 1403 18.87 1614 15.04 135.56 1489 6.13
gapdl 5 100 6373 11.62 6 666 4.60 166.16 6572 3.12
gapd2 5 200 12 796 18.49 13 457 5.17 378.88 13 150 2.77
gapd3 10 100 6379 12.28 6 820 6.91 226.33 6 681 4.73
FHE 667 13333 3786.33 22.44 4008.67 6.49 139.53 3900.75 2.89
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Fig.2 Iterative process of the numerical example gapa3
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