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Table 1 D ata of the clients
X Y X Y X Y X Y
(km) | (km)| (f (1 (km) | (km)| (D] (1 (km )| (km) | (D] (9 (km) | ( (n] (v
1 2 7 0.08] 0. 42| 26 10 20 | 0 95 Q95|51 15 19 (008 Q02] 76| 49 73 1. 681 0. 82
2 24 12 1 0.25] 0.25] 27 5 30 00| 01752 22 22 [ Q20( Q00| 77 67 5 0.19] 2 31
3 23 3 0.09| 0. 61|28 20 40 [0 60| Q60|53 18 24 1 165|055[78 56 39 | 251109
4 1 14 [ 1.41]0.39] 29 15 60 | 043 128 54 26 27 [ 260(0Q 10| 79 37 47 10.47]0. 13
5 6 38 [0.25( 1.35] 30| 45 65 | 0 62| 028] 55 25 24 [ 1920 08| 80 37 56 | 0.33]0 17
6 2 48 (0.00( 0. 10| 31 45 20 | Q4] Q61|56 22 27 |1 Q90| 0 20| 81 57 68 | 1.26(0 24
7 8 56 [ 0.39] 231 32| 45 10 | 0 40| 1L 40| 57 25 21 1010 19| 82| 47 16 | 085 1. 65
8 13 52 [ 0.90| 2 70| 33 55 5 Q026264 58 19 21 Q90 0 10| 83 44 17 | 0.35] 0. 55
9 6 68 [ 0.26| 2 74| 34 65 35 |0 16| Q14 59 20 26 [ Q69| Q 21| 84| 46 13 [023]0 57
10| 47 47 1.30( 0. 00| 35 65 20 | 0 18] 0 42| 60 18 18 | 1 70( @ 00| 85 49 1 [0 40| 1. 40
11 41 49 [0.84( 0. 16| 36| 45 30 L 13]057]|6l1 49 58 [0 840 16| 86| 49 2 L1110 19
12 35 17 [ 0.34] 0.36| 37 35 40 | 140 020 62 27 43 [ Q 57| Q 33| 87 53 43 1. 141 0. 26
13 55 45 1.06( 0.24] 38| 41 37 1L4]016]| 63 37 31 1170 23] 88 61 52 | 0260 04
14 55 20 [ 069 1. 21| 39 64 42 [0 59 031|064 57 29 [0 92| 0 88| 89 57 48 1.941 0. 36
15 15 30 [ L30( 1.30] 40| 40 60 [ 1L 4] Q70| 65 63 23 [ Q07| 0 13| 90 56 37 [ 0.40] 0 20
16 25 30 [0.25( 0.05] 41 31 52 {161 109 66 53 12 | 0 14| Q 46| 91 55 54 | 255]0 05
17 20 50 [ 0.20] 0.30] 42 35 69 117 113]| 67 32 12 | 0 26| O 44| 92 15 47 |1 0.51( 1. 09
18 10 43 10.21] 0. 69 43 53 52 | 1L 08) Q02| 68 36 26 | 130 Q50| 93 14 37 | 0.42] 0 68
19 55 60 | 1.47|0 13| 44 65 55 | 1 18| 022] 69 21 24 [ 245( 0 35| 94 11 31 [ 0.25]0. 45
20| 30 60 | 0.80| 0.80] 45| 63 65 | Q78| Q02| 70 17 34 1Q15]015(95 16 2 1298112
21 20 65 [ 0.37] 0.83]| 46 2 60 | 0 02] 048] 71 12 24 [ Q65(0Q 65| 96 4 18 [078] 272
22 50 35 | 1L.33|0.57]| 47 20 20 [ 0 80 Q00| 72 24 58 [ Q791 11| 97 28 18 | L. 670 93
23| 30 25 | 1.92| 0. 38 48 5 5 L6 Q00| 73| 27 69 | Q39| 061[98 26 52 10450 45
24 15 10 | 1.33] 0. 67| 49 60 12 [0 62) 248 74 15 77 | Q 18| Q 72| 99 26 35 1. 11] 0 39
25 30 5 0.13] 0. 67| 50 40 25 1 Q56| 034]75 62 77 | 1 61| 0 39]100 31 67 |0 14(0 16
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Table2 R ehted data of the solution to one-trip VRPSDP
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9

9 45 Q75 933 9. 83 9. 45 9 98 9 59 9 12 957 9. 56

94 3% | 97 5% | 93.3% | 98.3% | 94. 5% [ 99 8% | 95 %% | 91 2% | 95. 7% 95. 6%

4 80 KRR 369 4. 39 5. 91 5 60 302 1 8 493 4. 23

60 0% | 48 (% | 46. 1% | 54.9% | 73. 9% | 70 0% | 37 8% | 23 5% | 6l. 6% 52. 9%
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Table3 R elated data of the solition o multrtrip VRPSDP
1 2 3 4 5
1 2 3 4 5 6 7 8 9 10
6. 44 9 58 9 61 5. 85 959 9. 95 9. 96 92 9 68 9. 84 8 97
64 4% 95 86 | 96 1% 58.5% | 95.9% 99 5% [ 99.6%6 92 3% | 96 & 98 4% | 89. 7%
1. 4 6 4 53 2.5 3.0 4.7 4.5 32 36 4.3 3.9
7 84 779 7. 68 7 62 795 7.78
98 (% 97 3% 96. % 95 % 0. 4% 97. 2%
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Tabl 4 Can parisons o f tabu search algoritm albwing infeasible solitionsw ith wo-phase algoritm
(km)
7 919. 18 95 6% 68 0%
5 A0. 66 89 o 97 2%
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Table5 Canparsons ofmultr trip VRPSDP w ith one- trip VR PSDP
(km)
9 919. 18 95 6% 52 9%
5 %40. 66 89 % 97 2%
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Abstract This paper extends the closed-forn solitbn for options w ith stochastic volatility to the mu lti-asset
franew ok, And ntroduces a risk prem im into the retum equation and considers W ishart dynam ics for the
process of the stochastic volatilitymatrix whirh is themulii-asset analogue of themodel 0ofCox and Ross Mo~
reover itextendsM erton’ smodel Dr corporate default to a fram ew ork w ith stochastic liability At lasy we an-
alyze the applicability and stability of the solutions by numerical smulation The results show that hemultiver
riate stochastic volatility model could exp lain the cred it of corporations under cond ition of stochastic defau It risk
more distinctl,. Multrassets model helps us to deeply capture the dynastic correlationshp betveen value of
corporatbn’ s assets and the bans which ismuch mportant to the risk management of financial nstiitbn
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Simultaneous deliveries and pickups

2

.l . 2 o1
LI Jiun" ", DA Qing-li, HE Ruiymn
L College of Engneering N anjing A gricu lural U niversity Nanjng 210031, Ching
2 College of Econam ics and M anagement SoutheastUnwersity, N anjing 210096 Chmna

Abstract M u li-trip veh icle routng prob km w ith smultaneous delweries and p ickups is studied nwhich the
nunber and working tine of the vehicles are lin ited Based on them inmum number and travel d istance of ver
hicles amultiob jective model is fomulated The tabu search akorithm allow ng nfeasbk solitons is pro-
posed which can sinultaneously solve wo problans that is plannng and assign ng routes brvehicles For
plann ng routes four neighbothood search methods and restart strategy are employed mitial routes and m-
proved mutes assignment are adopted for assgning wutes Canputatonal resulis show that this akorithm is ef
fectve to search the satisfactory solitbns and themu lti- trip arrangem ent ismore econam ic and reasonable han
one-trip arrangem ent

Keywords vehicle routing problem; smultaneous deliveries and pickups mulirtryy  tabu seardh algorithm



