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DCVRP

Backhaulin
Mixed Service

VRPBTW VRPPDTW

3U7 1: JluundymAuzuves VRP uazanuduiuivesywizduuueiie (Toth and Vigo, 2002)
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Operations Research 1Funune (ﬁdgﬂ“ﬁl 1) 1%

2.1.1. The Traveling Salesman Problem (TSP) LﬂuEﬂLLuuﬂmﬁ’m’mauﬂ’m YBIWHNIT U 1
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2.1.2. The Chinese Postman Problem (CPP) Lﬂumimi:m:mdﬁé’?uﬁqﬂ G RRY T CRTTatNE. N
\oaszninaiiioseng gagton 1 A%y mmamlﬁﬂzymfﬁmﬁ% Polynomially-Bounded Algorithms

2.1.3. The M-Traveling Salesman Problem (TSP-M) \J%31 wuuilywfinawanandywins
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2.1.4. The Single Depot, Multiple Vehicle, Node Routing Problem (Classical Vehicle Routing
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2.1.5. The Multiple Depot, Multiple Vehicle, Node Routing Problem &3 1uguuuuilywfiwain
mmﬂgmmuﬂtymﬁ 2.1.4 lapRaasFud1 nansum

2.1.6. The Single, Depot, Multiple Vehicle, Node Routing Problem with Stochastic Demands
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2.1.7. The Capacitated Chinese Postman Problem Lﬂug‘ﬂLmuﬂtymﬁﬁwmmamgmwu
Tyl 2.1.2 Dugdunudwivlassinsuuy Undirect

2.2 aumigmmumﬁmmam%ﬁumu’lumﬁ@miwdﬁn (CVRP) (Toth and Vigo, 2002)

Min > D CX, (1)

keK (i,j)eA

Subject to
33 %=1 VieN, )
keK jea* (i)

> Xy =1 vkeK, 3)
jeA™ (0)

> Xe— D X=0  VkeK,jeN, 4)
jea™(j) jea™ (J)

> X =1 vkeK, (5)
jeA™ (n+1)
didi > x, <C vkeK, (6)
i=N jeA* (i)
X; >0 vkeK,(,j)eA (7)

X, {0, vkeK, (i, j)e A ®)
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3.1.1 MIVAUFUNINMINTTNUFUA YL Fixed Zoning (351199171
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3.1.2 MIVALEUNINNIINIZAIWFUAMUL Vehicle Routing Problem (Toth and Vigo, 2002)
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Fixed Zones

Vehicle Routing Problem

pate Distance (km) Utilization (%) Distance (km) Utilization (%)
1 74.0 94.0 89.4 93.5
3 68.7 86.0 81.3 97.5
4 81.8 85.5 67.0 86.0
6 83.3 84.0 82.0 97.0
7 70.0 98.5 50.6 80.5
8 70.8 89.5 79.7 96.5
10 75.7 95.5 68.5 96.0
11 77.8 87.5 80.6 96.0
12 74.4 89.0 78.4 95.0
13 66.5 83.0 714 98.5
14 65.7 80.0 75.1 94.5
15 69.3 88.5 88.1 97.5
17 75.7 88.5 51.9 98.5
18 77.8 90.0 89.6 100
19 74.4 89.0 71.2 93.5
20 70.8 88.0 86.1 98.5
21 67.3 91.0 100.8 96.5
22 68.0 78.5 82.3 86.0
24 80.2 87.5 91.1 95.0
25 78.3 90.0 79.3 95.5
26 56.9 80.0 64.4 61.0
27 80.4 89.0 79.2 97.5
29 73.5 825 96.1 98.5
31 73.6 85.0 50.4 81.0
Total 1754.9 87.5 1854.5 92.9

NA397 3 wae Lt AR INa AN EA lH NI AL UNIINNTUREING 24 SuHnT Ll
ANTMINTLALLDUAVBILARZIRITWLIN NMIVANIVUFILALAT CVRP i szzmslundasinlas
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PITOUUEIAUN 1 32WUIIFNITVURIUUL CVRP fuzﬁﬂ%mmmﬂ"ﬁﬂsziMﬁmnmimmﬂmaﬁn
YuFIN 92.9% TININNINITMIVUSILUY Fixed Zone 7 87.5% Iﬂﬂmm@;ﬁﬁiw:mﬂumsmudwad
s06ufl 1 18935 CVRP mnninwsw:ﬁiau"lmma\‘imimmﬂ'ﬁuﬁwﬁﬁﬂmifﬁ'ﬂﬁuﬁﬂmné’umn 9lALau
Asulasfldszoznslumsvusstasanionlvvasaunts CVRP ialdnisangsddszansninuas
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Fixed Zones

Vehicle Routing Problem

Date Distance (km) Utilization (%) Distance (km) Utilization (%)
1 64.7 77.5 91.0 96.5
3 69.3 90.0 87.5 97.0
4 65.8 87.5 90.7 99.0
6 66.7 93.5 86.2 99.5
7 71.3 83.5 80.1 95.5
8 65.3 74.0 83.9 98.5
10 63.9 92,5 67.2 98.5
11 66.7 85.0 89.2 100
12 63.9 80.0 72.0 81.0
13 71.9 84.0 90.0 100
14 67.4 88.0 7.7 99.5
15 75.9 89.5 60.8 86.0
17 67.5 91.0 747 98.5
18 721 87.5 75.2 93.5
19 67.5 92.0 81.6 92.5
20 731 78.0 83.5 97.0
21 742 85.0 51.4 86.0
22 61.8 78.5 55.8 100
24 73.0 86.5 74.9 97.5
25 63.5 85.5 73.0 98.5
26 74.9 80.5 70.4 100
27 73.7 82.5 79.5 96.0
29 69.3 85.0 90.5 100
31 71.8 89.0 67.7 98.5

Total 1655.2 85.5 1854.5 96.2
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Fixed Zones Vehicle Routing Problem
Date Distance (km) Utilization (%) Distance (km) Utilization (%)
1 73.3 87.0 60.9 97.0
3 66.0 84.5 65.4 94.5
4 56.9 79.5 51.0 93.0
6 67.9 89.5 64.0 95.0
7 54.1 63.0 52.9 80.5
8 63.9 75.0 52.2 90.0
10 68.2 89.5 81.6 91.5
11 62.2 65.0 49.8 86.0
12 493 38.5 37.0 66.0
13 51.1 67.5 68.6 100
14 71.2 83.5 52.8 87.5
15 49.1 85.0 51.3 90.5
17 70.8 88.5 87.4 92.0
18 58.0 70.0 46.8 87.5
19 53.5 71.0 44.9 83.5
20 64.7 84.0 47.2 86.5
21 50.3 48.5 65.6 97.5
22 58.0 725 79.9 92.0
24 63.3 68.5 64.6 97.0
25 38.1 65.0 66.4 86.0
26 58.3 455 44.9 85.5
27 66.6 75.0 53.1 69.0
29 61.5 81.5 57.0 94.0
31 64.9 83.5 86.7 99.0
Total 1441.2 83.5 1432 89.2
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Fixed Zones

Vehicle Routing Problem

Date Distance (km) Utilization (%) Distance (km) Utilization (%)
1 67.2 78.5 61.1 96.0
3 74.2 86.0 317 425
4 58.8 68.5 59.4 91.5
6 72.9 71.0 54.2 90.5
7 48.1 51.0 64.6 92.0
8 57.4 56.0 49.7 67.0
10 49.0 86.0 62.3 92.5
11 58.8 68.5 54.4 92.5
12 58.4 63.5 57.8 90.0
13 58.6 56.0 34.2 42.0
14 48.6 56.0 51.3 88.5
15 74.4 73.5 42.6 35.0
17 54.1 83.5 71.0 92.5
18 73.3 68.5 67.8 96.0
19 59.1 53.5 61.1 97.0
20 48.1 51.0 50.6 89.0
21 62.4 68.5 40.1 47.5
22 67.6 63.5 52.6 65.0
24 51.6 78.5 68.2 89.0
25 84.9 78.5 52.1 100
26 48.6 48.5 60.0 80.5
27 47.9 78.5 33.8 57.5
29 84.9 76.0 46.8 87.5
31 51.1 81.0 53.1 87.5

Total 1460 68.5 1280.5 79.5
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Fixed Zones Vehicle Routing Problem

Date Distance (km) Utilization (%) Distance (km) Utilization (%)

1 50.7 76.0 18.4 30.0

3 55.4 775 65.7 92.5

4 50.2 86.5 7.6 20.0

6 417 70.0 18.4 26.0

7 54.5 725 7.6 20.0

8 42.0 775 7.6 20.0

10 54.5 70.0 35.4 55.0

11 58.0 68.5

12 44.8 61.0

13 41.7 70.0 7.6 20.0

14 441 62.5

15 39.7 70.0 53.3 97.5

17 56.1 775 16.2 25.0

18 43.7 61.0

19 471 725 8.6 11.5

20 41.7 70.0

21 441 62.5 20.7 28.0

22 39.7 70.0 7.6 20.0

24 56.1 775 7.6 20.0

25 39.7 61.0

26 60.1 725

27 41.7 70.0 54.3 80.0

29 50.5 77.5 17.3 225

31 46.2 82.5 30.8 55.0
Total 1144 71 384.7 37.8

A7 7 uael i AuAINaanEA NI AL UNIINNTUREINS 24 SuinnT Wil
RonanTuszdsavasudaziueznuin misamsangslasds CVRP # 17 Suldszasne 384.7
AlawasfiszoemaluudasulasadoiagninuesnIsasanuy Fixed Zone 71 24 Suldszozng 1144
Alawas LL@iLﬁaﬁm‘stm@iaﬁaﬂ%mmmﬂ‘ﬁﬂsziUwﬁmnmimmﬂmaﬁnmuddﬁuﬁ 4 9zWUINATNNT
YUFIUUY CVRP fu:ﬁU’%mmmﬂ‘*ﬁﬂixiﬂ“ﬁﬁmﬂmsmsnﬂmaainmudaﬁ 17 Suanniisnue 24 Sulay
ﬂ'ﬂmﬁﬂlumﬂ“ﬁﬂsﬂwﬁmnmsminﬂagjiﬂ' 37.8% G URUATNNTIBEILUY Fixed Zone RUNEIT
24 Fuit 71% lapuaaslfiininlunssadun1sdasis CVRP awnsntaglunisdszndaszoenislu
ANTUWE i'mﬁy'aLﬁummmmmiumsmmﬂ%uﬁwaasnmuaaﬁuﬁ' 5 ldwndu iialinnsuussd

UazfnTnIwuazdsen ﬁﬂssﬂzﬂwluﬂﬁmudamnﬁq@




a ¢
5. UNITLLASUN ﬂ?ll

mnwamﬁmmsﬁaﬂﬁﬁaagﬂLﬂuvl,ﬂ@i”wrmaﬁ 8 lumssardunisnisanastuasi

ANT19N 8: mmaa‘gﬂNamsff@Lﬁumﬂuu@ia:g‘ﬂLLuumwuddﬁdaaﬁ%Lﬂ%wLﬁﬂ‘u

ad o U 1 ¥
A5VALAWN N IVRFIRWAN

ﬁuﬁl Fixed Zones Vehicle Routing Problem
Distance (km) Utilization (%) Distance (km) Utilization (%)
1 1754.9 87.5 1854.5 92.9
2 1655.2 85.5 1854.5 96.2
3 1441.2 83.5 1432.0 89.2
4 1460.0 68.5 1280.5 79.5
5 1144.0 71.0 384.7 37.8
Total 7455.3 79.2 6806.2 79.1
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