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Pickup and Delivery Vehicle Routing Problem with Order Release
Dates and Flexible Time Windows

SUN Xin-rui, LI Kun-peng, LIU Teng-bo
(School of Management, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: This paper studies the pickup and delivery with order release dates and flexible time windows in the
urban distribution, which consideres the factors such as orders’ pickup positions, orders’ delivery positions,
order release dates, flexible time windows and vehicle capacity. A mixed integer linear model is provided to
minimize the sum of distribution cost and timeout penalty firstly. Secondly, an improved branch-and-cut
algorithm considering a set of valid inequalities and corresponding separation algorithms is designed to solve the
model accurately. Finally, we analyze the effect of inequality on the performance of the algorithm, and verify the
effectiveness of the algorithm by testing several sets of examples. Moreover, the results also show that appropr;
abely reducing the numlet of vehicles and incteasing the loading capacity can effectioely reduce the lost.
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50_1 104. 18 104. 25 104. 26 104. 26 104. 28 104. 3 104.27 104. 32
¥4 50.29 50. 57 50.5 51.12 50. 57 51.27 51.2 51.29

4.3 WS XYERIE XS CPLEX BAK 5 32 1)

BIEERLER

O B UE BCHE Sy SO RN R R ORI S
CPLEX BRINAY 2 SCUIHI L AT He B . 3R 2 3RoR
I ) BRI D Th R PR IE SR AR A 45 R . P ER 1
P51 RIS — A MR8 & Lo Gt iR
BT EAE BT S, a8 7 A, Gap, Gap =
100% (55 5 BI{E-55 3 BIME) /55 3 BIHE, * * " o
R RAT B AT A

1 2 mIAL, (1) XoF 3 7 ol B30 3k AR A% e 10 ik 1Y
AN, 25 AT Sk gy 300 Ik RE 8 AR A
25 AN SR B di AL Ak 5 CPLEX BRIA B9 20 32 U0 31 570 ik
HEEMBARAT 6 DI R M. (2) XF T P 7 55

AE Th (32 17 [R] PN 3R A5 19 - 328 F 7, itk 43 3¢
VIRV 03 R 5k 50. 94, CPLEX BRIN K 43 32
VIE 2 F- ¥R Ak 38. 08, 04 . F+ CPLEX
BN B9 43 SOV ENV L ok oy SOV R B A3 R
T 33.8% o (3) XF T[] RILASE 114 B 431, % o 55
XL 10,20,30,40,50 [ 2 4, kit 4 32 )
FR 0Kk 5,5,5,5,5 A 556 1Y I A AR
CPLEX BRI 1943 3 V) BB 9k 43 915Kk 4% 5,1,0,0,0
MR 27 b SRR A /N i 43 S D) R
SR SR e ol () e, A S PR 5 B A ) 14l el i
43 SN B AT LLAE 5 i [) A oR A5 fe R A 5 9 mT
R CPLEX, &AL T 471 F S, P74k AH DG 1] 485 1
RITIE W AR o

K2 MK ZUEEES CPLEX AN VB EEHNERILE

, CPLEX BRIk 4 30 #1311 B3l 53 S D119 ok TR
30 £ ‘ \ ,

TR i 6] () TR WHECR)  ous B Gap(% )
10_1 2 15.08 * 5.7 15.08 1 37 0
10_2 2 12.37* 15.6 12.37" 1 38 0
10_3 2 8.06" 16 8.06" 1 16 0
10_4 2 10.23 " 17 10.23 " 1 33 0
10_5 2 9.41" 17 9.41~ 1 58 0




%71 TR S BT S B B 1) A o bk B R 69 TRGA Y & 45 %472 ) A 15
20_1 2 22.59°¢ 764 22.59° 15 213 0
20_2 2 17.29 3600 19.38 " 1203 317 12.09
20_3 2 12.72 3600 14.39" 31 389 13. 13
20_4 2 19. 47 3600 20.07 " 145 243 3.08
20_5 2 18. 64 3600 21.65" 618 323 16. 15
30_1 3 40.6 3600 47.76 " 184 483 17. 64
30_2 3 30. 34 3600 42.02" 924 399 38.5
30_3 3 33.51 3600 40.87 " 1005 302 21.96
30_4 3 38.21 3600 45.43" 6 234 18.9
30_5 3 38.48 3600 48.52" 479 289 26.09
40_1 5 55.13 3600 68.91" 1105 410 25
40_2 5 45.19 3600 71.73 " 1800 311 58.73
40_3 5 46. 17 3600 74.47" 2152 315 61.3
40_4 5 60. 14 3600 70.18 " 2213 176 16. 69
40_5 5 49.63 3600 65.04 " 3963 489 31.05
50_1 8 63.58 3600 104.58 * 1684 378 64. 49
50_2 8 71.44 3600 106.47 * 7200 520 49.03
50_3 8 80.99 3600 114.71~ 68 212 41. 63
50_4 8 83.38 3600 119. 11~ 17 459 42.85
50_5 8 69. 34 3600 100.49 * 7200 427 44.92
Avg. 38.08 2770 50. 94 1280 24.13
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