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(Combinatorial Optimization)
(Multilevel Optimization)
(Conventional Vehicle Routing Problem:

VRP) (Nonpolynomial Hard:
NP-Hard)
[L2]
(Heuristic Approach)
3
2.1
2.1.1 (Network Analysis)
(Network) 2 (Node) (Arc)
)
2)

(Chain)
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(Shortest Path Problem: SPP)

Dijkstra (Dijkstra's Algorithm) [1]

2.1.2
(Operation Research)
Traveling Salesman Problem (TSP)
1
[234] Vehicle

Routing Problem (VRP)

23]
Stochastic Vehicle Routing
Problem (SVRP)



A-Priori Optimization Based Method [2]
SVRP
Vehicle
Routing Problem with Stochastic Demand (VRPSD) [5,2] SVRP
Probabilistic Traveling Salesman Problem (PTSP) TSP with
Stochastic Customer (TSPSC)

[2,6] Traveling Salesman Problem with Stochastic Travel Time (TSPST)

m-TSP with Stochastic Travel Time (m-TSPST) [2,3] Probabilistic
Vehicle Routing Problem (PVRP) PVRP with Stochastic Customer and
Demand (VRPSCD)
(Deterministic) [2]
Dynamic Traveling Salesman Problem
(DTSP) Real-Time Optimization Method
TSP (Static)

First Come First Serve
(FCFS), Stochastic Queue Median (FCFS-SQM), Nearest Neighbor (NN),
Traveling Salesman Problem (TSP), Space Filling Curve (SFC), Partitioning Policy
(PART) [2] , Time-
Dependent TSP and VRP (TD-TSP and TD-VRP)

(Traffic  Congestion)
[27]

Fleet Size and Mix Vehicle Routing



Problem (FSMVPR)

[8] Truck and Trailer
Vehicle Routing  Problem  (TTVRP)

3 Pure Truck
Route, Pure Vehicle Route without Sub Tour Complete Vehicle Route [9]
Multimodal Shortest Variable Path Problem (MSVPP)

1
[10] Traveling Salesman Problem
with Backhaul (TSPB) The Traveling Salesman Problem
with Precedence Constraint (TSPPC)
TSPB
(1]

Vehicle  Routing
Problem with Time Window (VRPTW)

(Tardy  Customer)
[212]
Dial-A-Ride Problem (DARP)

[26]
Assignment Problem  Period
Vehicle Routing Problem (PVRP)
[13,14]
Chinese Postman Problem (CPP)

1 3
Undirected CPP, Directed CPP Mixed CPP [3,15] Asymmetric



Traveling Salesman Problem (ATSP)
2 (Bi-Directional
Distance) [16]

Exact Optimization ~ Heuristic Optimization
Exact Optimization
(Mathematical Optima)
Heuristic Optimization
(Approximate Optima)
Formal Framework

Heuristic

Optimization [17]
2.2.1 (Exact Optimization)
3
(Linear Programming: LP)
(Dynamic Programming)
2
(Branch

and Bound Technique)

3]
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2.2.2 (Searching Approach)

Combinatorial -~ Optimization

' 2 Uninformed  Search Blind
Search Path Cost
(Current  state) (Goal State)
Uninformed  Search Bread-First Search (BFS)
2 BFS
Depth-First Search (DFS)
(Tree Diagram)
3
BFS [18]
2 Bread-First Search
(R B Z{J\ jé\
3 Depth-First Search

Informed Search Heuristic Search
Informed  Search
Uninformed Search Sweep Approach



(Polar Coordinate) 4

6 Sweep Approach
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Saving Algorithm

m>i> 1 [3] Decomposition Heuristic

lteration
Column  Generation
K-OPT K
K
K-OPT K
[3,17]
Constructive Search Null Solution

(Full Solution)
Constructive Search
(Greedy  Myopic)
(Degrade)
[17] Constructive Search Greedy Search

(Particular state)
Heuristic Function
h(n) =0
Greedy Search (Minimal Search Cost)

Greedy Search
Greedy Search
[18] Admission Search (A
Search) (Evaluation - Function)
Greedy Search  Uniformed-Cost Search Greedy Search
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(Minimize Estimate Cost)
Heuristic Function

Uniformed-Cost Search (Minimize
The Cost of Path), g(n)
A search (Evaluation Function)
f()=g()+n(n)
g() (Path Cost)
h()
f(n)
Heuristic Function
(Over Estimate Cost) h
Admission Heuristic A Search
1 Monotonicity [18] Improving  Search
(Full - solution)
(Move Set
Neighborhood)
Neighborhood
Neighborhood
(Feasibility)
(Infeasible)
[17] Local Search Hil - Climbing
Improving Search Initial Feasible Solution
Neighborhood lteration

(Local Optimum) 7
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o Local Optimum (Global Optimum)
Local Optimum Hill- Climbing
* Plateau
(Random Walk)
* Ridge
Ridge (Oscillation)

Local ~ Optimum

Neighborhood Multistart Random start Hill
Climbing Hill Climbing
Initial Feasible
Solution Local Optimum
Heuristic Local Optimum
lteration lteration Random start
Hill Climbing Hill Climbing

Local Optima  Random Start Hill Climbing

NP-Complete Local

Optima lteration
[17,18]



15

evaluation
|

current
state

91 7 38 sAumAIBaLA8Y Local Search

Meta-Heuristic ~ TABU Search
Local Search
1 (Nonimproving Move) Neighborhood 1 8
Local Optimum
92
(Infinite Cycling)
100 TABU Search
(TABU Move)
lteration
TABU lteration
Heuristic Optimum
(TABU Move)

Local Optimum [17,18]
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8 Alternative Neighborhoods

Simulated Annealing (SA)
Feasible Solution

e- (¥ i \enfellre
Heuristic Optimum
(Degradation)
e
Simulated Annealing
Search
(Explore)

TABU Search Hill Climbing
Neighbor Local
Search Neighbor
Simulated  Annealing Heuristic
Optimum " [17,1§]
Genetic Algorithms (GAs) Evolutionary
Algorithm Stochastic - Optimization
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Initial - Solution (Population) Initial - Solution
(Chromosome)
(Population  Solution) search
(Fitness Value)

Crossover (Offspring)
Mutation
| _ Indvidual Solution Value . _ _ *_ a .
Population Total
Genetic  Algorithm Neighborhood
Crossover
(Feasible)
Crossover
[17,19]
2.3
(Basic Vehicle Routing Problem: VRP)
2
(Deterministic Demand)
(Stochastic Demand) Stochastic Vehicle Routing
Problem (SVRP) Dror [20] SVRP 2 Wait
and See Situation
Baptista [13]

(Expected Demand)
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Deterministic Vehicle Routing Problem

(DVRP)  Bertsimas [21] SVRP
Deterministic
Here and Now Situation Priori Optimization ~ Probabilistic
Optimization (Anticipated Demands)
Chan 9] (Probable Demand)
Queuing Network
DVRP
Clark-Wright Heuristic (Saving Algorithm)
Mandl [23] Clark-Wright Heuristic
Naddef [23] DVRP
Mixed-Integer Linear-Programming Formulation Maximizing Triangular

Saving Clark-Wright Dror -~ Trudeau [24]
Split-Split Delivery Heuristic

SVRP
Space-Filing  Curve (SFC)
Location-Routing Network 2
SFC [9] Barthodoli [25]  Bowerman [26]
(Subinterval)

Multilevel
Optimization Problem
Period Traveling
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Salesman Problem (PTSP) Paletta [14]
(Partial - Solution)
(Processed  Cities)
Bapitsta [13]
Christofides ~ Beasley PVRP
TSP (Day - Combination)
Record-to-Record Approach

Fleet Size and Mix Vehicle Routing
Problem  (FSMVRP)
Renaud Boctor [§]

Sweep-Based  Algorithm

Euclidean Non-Euclidean
Truck Trailer Truck and Trailer Vehicle Routing Problem
(TTVRP)  Chao [9] TTVRP
3 Pure Truck Route, Pure Vehicle Route without Subtour
Complete Vehicle Route TABU Search Heuristic
Deterministic  Annealing TABU Restriction Objective-Based

TABU Restriction ~ OTB
Traveling Salesman Problem with Backhaul (TSPB)

Hassan Osman [11] Kohonen's  Self-Organizing

Feature Map for TSP with Backhaul (Neural Network)
(Halmitonian - Cost)

(Linehaul) (Backhaul) Multimodal

Shortest Variable Path Problem (MSVPP)

Lozano storchi [10] Label Correcting Techniques Ad Hoc
Algorithm MSVPP



20

Genetic algorithms (Gas) Meta-Heuristic

GAs ' VRP
VRP VRP

Hwang [27] Supply-Chain  Logistics

(-1 Integer Programming
Deterministic Sector-
Clustering Module Transform
Multi-Warehouse/Distribution ~ Center Single-Warehouse/Distribution - Center
GA Operator Crossover Operator, Mutation
Operator Genetic Algorithm
Traveling Salesman Problem Hwang [15]
GA Operator

Choi [16] GAs
GA Operator GA
Operator (Infeasible Solution) ,
TSP (Asymmetric Traveling
Salesman  Problem) Moon [6] GAs TSP with

Precedence Constraints (TSPPC)
Topological Sort Procedure
GAs

Time-Dependent Traveling Salesman Problem (TD-TSP)  Schneider [7]

Hamiltonian Cost
Simulated Annealing
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Vehicle Routing Problem

Local Search
Algorithm ~ TABU Search

«

tin

Traveling Salesman Problem

2
Meta-Heuristic

2

Genetic
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