(Combinatorial Optimization)
(Multilevel ~ Optimization)
(Nonpolynomial Hard: NP-Hard)

(Heuristic Approach) 3
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’ (Location  Routing
Problem : LRP)'
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Tuzun, D., and Burke [1]
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Uninformed ~ Search Blind
Search Path Cost
(Current state) (Goal State) Informed  Search
Heuristic ~ Search [2]
Greedy Search Admission Search Hill Climbing Search
Informed Search Uninformed Search Uninformed

Search Bread-first Search (BFS) ~ Depth-first Search (DFS)

. Bread-first Search (BFS)
2.2 BFS

. Depth-first  Search  (DFS)
(Tree) 2.3

BFS

A A ICX

2.2 Bread-first search

2.3 Depth-first search
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Informed Search Heuristic Search

.Relaxation  Heuristic Exact
Optimization Relax
(Optimum) (Rounding)
Lagrangian Relaxation

Relaxation Heuristic
Integer-Infeasible

. Decomposition Heuristic

lteration
Column generation
.Constructive Search Null solution
(Full solution) Constructive Search
1 1
(Degrade” [3] Constructive  Search
Greedy Search  Admission Search
1 Greedy Search
Cost

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

Greedy Search



Search (weak)

2. Admission Search (A Search)

Search  Uniform-Cost Search

Minimize Estimate Cos™,
Function, ()

Uniform-Cost  Search
Cost of Path, g(n)
A search

Function®

f(n) =9(n) + h()

g(n) path cost
() estimated cost
f(n)  estimated cost
Heuristic Function
(Over Estimate Cost)
h Admission Heuristic
f-cost
Monotonicity

. Improving Search
(Full Solution)

(Move Set or Neighborhood)

Neighborhood
Neighborhood

(Feasibiliy)

11

Greedy

Greedy
Greedy Search
Heuristic

Minimize the

(Evaluation

A Search
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(Infeasible)
. Local Search Hill-climbing Improving Search
(‘Initial Feasible Solution)™
(Neighborhood™ :
! 1

Local Optimum
Local Optimum

Neighborhood Multi-Start

Initial Feasible Solution Local Optimum
Heuristic Local Optimum

Hill-climbing 24
Value ' 1
1 Local Maxima :Local Maximum Global Maximum
Local Maxima
Local Maxima

2. Plateaux : Plateau
(Random Walk)
3. Ridges :Ridge

ridge
(Oscillation)

(Random start Hill Climbing)
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( Iteration)
Hill  -climbing Local
Maxima
NP-complete
Local Maxima
2.4 Hill-climbing
Heuristic ~ Search
(Cycling) Heuristic Search Meta-
Heuristic Meta-Heuristic
TABU Search .Simulated Annealing Genetic
Algorithms
.TABU Search Glover . .1989
Local Search
(Nonimproving Move) Neighborhood 1
2.5 Local optimum

92
(Infinite  Cycling)
100 TABU Search
(Tabu Move)

(Short Term Cycling) TABU List
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lteration TABU
b lteration
Heuristic  Optimum
TABU List (TABU List Size)

TABU List
TABU List Local Optimum
2 o g P |
(__Nelghborhoodl
c Sl 90 i /'[J_iij @85
urrent Solution = :
VI tledn . .~ le——Neighborhood 2
759 gz ‘84
2.5 Alternative Neighborhoods
. Simulated Annealing : SA Simulated Annealing

(Feasible  Solution)

lteration
(Objective
Function) (Net Objective Function
Improvement ; obj) ( obj>0)
(- obj<=0)
A obj
Probability of acceptance = e
Heuristic - Optimum et

(0bj <=0)
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q
(Tempearature ~ Controlling)
q
1
q
SA q
(Explore™
(Exploit)
TABU Search Hill Climbing
Neighborhood Local
Search Neighborhood oL
SA
. Genetic Algorithms :GAs Evolutionary
Algorithm Stochastic Optimization
(Initial Solution) (Population)
(Chromosome)
(Population Solution)
(Fitness Value)
Crossover
(Offspring)

Mutation
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Individual solution value

probability = .
population total

Genetic Algorithms

Neighborhood Crossover
Crossover
[4]
2.3
3
(Vehicle routing problem with  time window :
VRPTW) (Facility Location Problem)
231 (Vehicle routing problem

with - time window : VRPTW)

63

1,000,000
VRPTW
Osman [5], Laporte [6], Fisher [7] ~ Bodin et al. [§]

(traveling salesman problem : TSP)

(NP-complete) VRPTW
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VRPTW (Optimal solution)
(exact methods) [9]

VRPTW
VRPTW
Christofides [10], Fisher [11], Federgruen and Simchi-Levi [12],
Bertsimas and Simichi-Levi [13],Kontoravdis and Bard [14], Kohl and Madsen
[15], Kohl et al. [16], Thompson and Psaratftis [17] Kolen et al. [18]
4 Constructive methods,
Route first-cluster second method, Cluster first route second methods
Incomplete optimization methods
saving algorithm Gaskel [19], Yellow [20] Russel [21]
Constructive methods The optimal partitioning heuristic [22]

The sweep algorithm [23] Route first-cluster second
method Cluster first route second methods

two-phase method  [24], generalized assignment heuristic [25]
location-based heuristic  [26] Incomplete optimization
methods cutting plane methods [27] minimum K-tree methods
[28]

VRPTW

(solution space)

(Heuristics search) (GA)
(TS) ( (A
VRPTW  Thangiah Petrovic [29] Thangiah et al. [30]  Thangiah [31]

[32, 33]
VRPTW
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2.3.2 (Facility Location Problem)

Owen and Daskin [34]

3 static
and deterministic Hynamic ~ stochastic
2.3.3 (Location Routing
Problem : LRP)
Integer  Programming Mixed Integer Programming 3 index
variable
Laporte and Nobert [35] Integer
Linear Programming branch and bound base on constraint
relaxation technique Laporte et al. [36] Laporte
and Nobert [35] uncapacitated multi-facility location

problem
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exact integer program 50
Bookbinder and Reece [37]
(capacitated vehicle and facilities)
nonlinear mixed integer program

Bender's decomposition
(Exponential Time) exact method
( 20-50 )
Saving Concept 1Deterministic
heuristic base on location-allocation Madsen([38]

(2-level newspaper delivery problem)

Algorithm  alternate location-allocation saving  saving drop procedure

()

(cost saving) Srivastana [39]

3 SAVL SAV2  CLUS
SAV1

saving algorithm for the multiple depot Tillman

(1969) SAV2
CLUST minimal spanning
tree cluster density search
technique
sequential approach (Sequential approach
Moment sum approximation
multi-depot routing  saving algorithm)

LRP exact

method  heuristic Orand Pierskalla [40]
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2 1 b2 Greater Metropolician
area Jossed and Daskin [41]
Warehouse location-routing problem(WLRP)

Mixed Integer Programming Formulation

meta-heuristic

Tuzun and Burke [1] two-phase tabu search algorithm
LRP

two-phase tabu

search algorithm! SAV1

two-phase tabu search algorithm
Lin et al.[42] meta-heuristic base on threshold accepting Simulated
Annealing

meta-heuristic
Jayaraman and Ross [43]
PLOT Model 1
cross docking 2

cross docking 2

Simulated Annealing
Walgreens in Houston
(validate)

30 Min et al.[44]

(realistic problem)
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