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Abstract: The HL GSS is proposed for the PCSTP. The problem is trandormed into an easer tractable CMST
problem by using the method of L agrange relaxation. A lower bound isobtained by solving the L agrange dua problem
and using the Volume algorithm. Then, the SSalgorithm is used to optimize the feas ble solutions of the PCSTP. The
primal-dual information produced during solving the L agrange-dual problem is exploited to guard the SS algorithm in
the underlying procedure. The smulation results show that the proposed algorithm intensfies the search in the most
promisng regions of the solution space and thus speeds up the search time comparing with the SSalgorithm.
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1 n =20.6
Volume SS HL GSS
mn (RP)/ % LB s Sl t's Gapl % Sl t's Gapl %
100/ 600 72 8 367 18.84 9 080 30.24 8.52 8 563 28.32 2.41
100/ 1 000 65 7 039 21.32 7 448 29.24 5.81 7 193 30.01 2.19
200/ 1 200 68 17 290 45.76 19 266 63.21 11.43 17 523 52.34 1.35
200/ 2 000 57 13 525 125.34 14 794 50.23 9.38 13 655 46.78 0.98
300/ 1 800 69 27 439 160. 87 30 831 121.65 12.36 27 897 100. 35 1.67
300/ 3 000 57 21 561 173.56 22 600 150. 65 4.82 21 783 135.23 1.03
400/ 2 400 55 38 648 104.68 42 378 147.63 9.65 38 783 113.93 0.38
400/ 4 000 58 30 086 158.92 32 204 180. 12 1.04 30 122 132.74 0.12
500/ 3 000 62 44 410 329.16 47 212 191.25 6.31 44 663 145.89 0.52
500/ 5 000 59 39 500 353.69 40 740 250. 27 2.14 39 670 202.37 0.43
! % 7.21 1.14
2 n =20.8
Volume SS HL GSS
mn (RP)/ % LB t's Sl t's Gapl % Sl t's Gapl %
100/ 600 64 10 329 20.85 10 870 35.23 5.24 10 468 30.21 1.37
100/ 1 000 63 9 385 24.03 9 686 42.58 3.21 9 448 40.13 0.65
200/ 1 200 71 29 810 54.48 32 240 103.25 8.15 29 926 87.54 0.39
200/ 2 000 69 19 890 85.52 20 511 120. 32 3.12 19 914 100. 58 0.12
300/ 1 800 54 33 875 101.13 35 057 180.56 3.49 33 885 153.82 0.03
300/ 3 000 59 28 370 108.48 28 733 231.39 1.28 28 523 176.35 0.55
400/ 2 400 31 51 530 230.12 53 174 160. 12 3.19 51 607 130.32 0.18
400/ 4 000 58 42 374 157.43 42 764 280.32 0.92 42 556 204.35 0.43
500/ 3 000 42 68 323 345.27 69 013 304. 27 1.01 68 507 224.78 0.29
500/ 5 000 47 54 861 305.32 55 207 360. 54 1.63 54 872 243.24 0.02
! % 3.11 0.41
n , n =0.6,0.8,
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