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Abstract: This paper gave a review about the algorithms for the vehicle routing problem with simultaneous delivery and pickup
(VRPSDP). It divided the solving methods into four main classes: exact algorithm, constructive heuristics algorithm, meta-
heuristics algorithm, and parallel algorithm. It also gave the detail introductions of the algorithms from the principle, perform-
ance, application environment, and the differences between them. In the end, it introduced the significance of the algorithm
research of VRPSDP in the theory development of the vehicle routing problem with node having double demands. After that, it
proposed two research directions in the future, which were parallel metaheuristics based on multiple processors, and the effec-
tive hybrid algorithm such as quantum-behaved particle swarm optimization.
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FIF i giant tour $§ )24 — A i P BT AT 19 I A% 1 b O S 4
depot 5 JG T BRI LB . WIHEAR AP — A R R AR % 5
A, FCA BRI Ao P TR T 45 A R B O S, PR e
P A R (B I 5 LAAE (Y PSO BB AR, 5 1 e
TR T BB T ORI S, AR AR A R S (R 57 5
PAJG R T VND $a: i FHASFRh AR 45 4 %F BE AL e 1 i
17T etk
3.3.3 #miEHx

L FE: (genetic algorithm , GA ) J&— £ % 15 W) L9 16
F AT A2 DRI 18 P AL A TR SR 19 BE ML AL 2507 o,
20 {4 70 4EA% h 2% [ 19 Holland ZUFZ4R Y. BRI, GA
HA BAFI 2RI, B BHZE L TN 12 H T
B LA AL BLEE R ST 5 S AR FR A T
AR AEAT . GA BRI R T VAR R v S HE AL 1k 1 T i
AR B 2 3 0 % S A 6 I o A SR MV T, IR
I AR L DR G LA ) il R BPRR J a 1 SE
Ao BEARBIIFFRI GA KR4 F 414 oL S % BR
FEE A R AR, Varal " $2 0 T BT GA B3k,
B UCR T GA SRt VRPSDP, &8 Mk A $2 il T —Fb
S P B SR AR I, S 36 4 W0 o LA B i (A
SR e AR 3 R o

B S 200 e e I B AR R 03 L A T v o e
I, BR 1 B A 00 TL B A, R A e K O
W TR RS . XTI e s Te A 0 B AT S R I
FEIOPERE S S HORE kT LI 9 AE 1L BT ILIR 9 T P4
PRI S RO , T AR B RE A TP B 38 5 2 5 5
By ok LA PR B ELAARAT

4 SHTEE

FHATHE (parallel algorithm) 5t J2 il £ & Ab BALIE & 5K
IR R 7 1%, R A AR S0 20 1 T 0 it 1 T
FIT S TR, SR 0 i 22 G B PL R SR 3R 4T
AU A B 20 H128 70 AEAH0, 2 L4 B S &k i i
SIATHLE A5 3 18 K, A% DUAZ A AT AALBEAL 7T L
IR — ST R AR BRI A B B AT R AR,
HRWMPEAEZ GAIE F BT, R8T iR, IF
TTAEE A BRI RIEAR L (I (R BE /D B A RBAEARAS L A3 4T
R R B . T H I TR B R A S, X T )
RN ) S RE A S A R R S 1 i o TR G T RT3 RLIR
TR AT IR O T B PR

IATRIE R RGBS I AR S & 203 1R L AE 1 1
XEREAA, G0 53FR b I 47K 1 55 3% (parallel exact, PE) 47 B
)3 &5 (parallel metaheuristics, PM) , PE #8195 3474

O3 SCEMY AT 4 X UIEIB D, PE AN PM 24 ) b 7 T
T ZHE AR,

P BRI Z A DR 0 ) 2 e PO A B BRI T A S Ay
TFH UL BEGR AT , AR AR IR A DR e ik T 58 2 {5 Ok 2
M S PE R A g PR IFAT HEE , 3002 v A8 R A ] (cen-
tralized search control , CSC) B[ 5 BiLf) = M ( master-slave ) 5 I Fll
Ay A i & (distributed search control , DSC) 5RM& , 781t 2 1)
IR SC T AR T RN SR i VRP & & — & B i bF
58 TAE. Ralphs % i {7 I 475 30000 CGE ) 5250
8T VRP, MfiIRH T CSC . DSC WFh 3R s il A7 5L 50, 45 S %
Y, AR CSC R HE T Eok R AT T R B IF R TIF 2 &
e (HUR B T R SR G AL P25 2 (Rl A5 2 W) 20 1Y, i [A)
A A 52 AL PR AR ECR P R T A2 SR R — i B i A 3
AR FEMNTEE T — D AT RN, TR Ab T I
RGNS A o T T DSC M | S A0 315 1% T8 1 vk H ik
TR,

XFF PM BEE , —SE 2 XA R A A 3 —F PM B30k
AT T2 Crainic 25 N R IFATAE RIS R LA
TERATAY P2, T H XA 3 2R W aE TR 2 A PM OB
SCHR[ 49 1 B9 bRl R B = AR TR o 55 — e i Bk
fitp ) RST8] 0 T 0l 2 2 o B
AR PREFFERIA) , RN 1-control (1C) 5452 th Z A AF A&
VR AL FRESAZ 1 B4, WIFR N p-control (pC) o 5 "2 B R 45
Tl 2B B SSHGe , 5 [m) JL 23 g DU 2, 73391 42 rigid synchroniza-
tion( RS) .knowledge synchronization(KS) .collegial (C) F1 knowl-
edge collegial (KC) . 3 — 4k 5 & 32 4 (5 S5 1) 50 ok 0 3t &t LA %
FET X BT BN IR . 5 S 4 IR R R F] —
ANRIUR AR AN TR A6 7 T B 48 2% LA B e AT TR AR 7] 1 3 2
AT 48 2R SR, )8 4 DA D2, 43 )2 < [R) — W0 46 o [ —
1% 2 (same initial point/population, same search stratigies , SPSS)
W ; [ — W14 15, AN []48 2 (same initial point/population, dif-
ferent search stratigies, SPDS) %M ; 29116 &4, [Fl— 142 (mul-
tiple initial points/populations, same search stratigies, MPSS) %
B s 22 A9 8R4, AN TR 48 2 (multiple initial points/populations ,
different search stratigies, MPDS) %%, ST & TATEA fi e n]
VLIS SCHR[ 50,51 ]

H1 7 VRP J& LU A0 I 45 D0 Ak Il i, TRt R P A7 530 12
RAFONTE T4 FHBLARR % U ke Crainic ™ Xf VRP ) PE,
PM P RZESR I 617 T A28 BAT, 4T VRPSDP [a] R
FAFFATRE AT BRI (9 U4 Subramanian™™ o SCHk [ 53] 5% A
T ENRE . — AR A H g B, —
HIEA I3 AP AT 56— IR R T B AT T — UG AR e,
TR A MR AR 25 EACTRES , F A B TR BT IR AP AR T
FRURAT B SS 4XD or AE PE AR s B M AT E AT
o 2 EALBEARA BIHLE B IR AREL, T H.E AT 2R A
MR BG4 3 AL TS R 2 b o RIS HT XS T PM A 326
B LA e 22 SCHK 1 56 4% Fh o3 205 HE 19 A e, 74 Hh SR
(53] 5L JE T 1C/MPSS/KS 268

5 H@HE*

XFF VRPSDP AR AR, B T _F i F 26 iy LR A b i £
AR 2 AN, TR A — 6 A P B SR A e B T R B AKR
Zachariadis % A\ 3y VRPSDP $2 1} T —A> [ 38 W 04255 1=,
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HEZLAL & WIS BE, 56 — B BORAG 1 Ak i, o nl A 3 BT 3d
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TEBCER SR IMABRAR I b, SR8 X R 7 v B 20
TR B UL, ELb b i) AR RS A AR ) o 58 B B Al
FH B E R AL SR O 4 A, o A E IS BLICAZOT A X — B
B0 5B AR M SR U Y Bk DA K B 3 N AC AL SE BT = A B
B ARYCHEATIE B— A JE 8, JR S0 301 52 2138 3 e Kk
UCBR, B i 108 1 i O i

Jun AR T M A AR s MR T
P FEAE JeaUk . o — T 0 2 T 50 i B AR
7R R A IAG I . TERSARGE B B, — i 8 i % A2 ] 12
AR N I R R o T D A o 24— A R
SRR AR I T AL SRR LA AR T S B A T
P, I G B A SR ES e o

6 ZRiE

UEAFR , Bl 308 1) P A 7 o AT S, X 19 s B
XUHE i SR A AR R A i) R A F S I A . BR T AR SCIIr
FEHI VRPSDP 2 A 4235 52 5 5K AT 9 70 42 i A2 1] ( split ve-
hicle routing problem with delivery and pickup,SVRPDP) 3, /& —
N R BA BTSSR A AR R, STHRCST 145 Hh T W
[RE Y E SOFRE AT THE 2 AP AT g AT 55 i P S5 4 5
BT TORGE o SEH WA I ) 6 1% T /9 SVRPDP fifi fl 5% 4
PR IL SR R AT EAT TR SR, A5 A AL
R A PR AR ) R RO 1 A AT AN 523, X TR SR A
a) 4Kk SVRPDP {947 ROR il 30 1% M AP AR BRI K & 23 [l 5 b)
VRPSDP AHX} T SVRPDP 545 ) A 519 s i SR S 7 22
T RAFERRZ B CR M T IRR ¢) Z DS PO
Je [ A BIF S 1 A SR TF

52 [, VRPSDP J SVRPDP [ 75 2 15 5 KA W
TR AR B OF ST R OC B — 2R R B SR 34
FRISR AR5, AT AT LASE — 25 9EAT 4 48 AR 3T, T 2o 19 48
ARG MU AT LA S PR A vh AR B EAR B D B DR 5 8 5
IS . IEEIE T IR, AR SCE AT T VRPSDP
PR SR AR, BRI S B P B s P PR B Bk 2 ) 2 e
55 TN A AT T RO A A4

VRPSDP 1y — i Y 2H G D0 A T 8, % G A 4 15 R F) B
FEAKIL S —DIFTIE R TR . 12 0] 0 R AT B 7 [ N 3 3%
APEMER, S IR I RIS G TEZ AL B s TIFA T
Sruk, JUHE PM SR B RS & U0 R i IR AT 1 R i
RE S i A ROk o S5 40 H AR I BE 4L AR R T 1R
TR — DT ), R T DU FEAS RS i Ab, A
FTIRVEOR A o 0, R F RERR BT B PR A 5
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