
9

 2

2.1 (Super Modified Simplex Method, SMS)

 (First

Order Model) Spendley  1962 

 (Evolutionary

Operation)  2 

1.  k+1

 2k  k

2.  1

(Surface)  ( )

 (Optimum Condition)

 (Geometric)  k+1  k

 2.1

 2 
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 2.1  2

 3  (Treatment)

 (Optimum Condition)

2.1.1

1.  (

 Maximization)

2.

 :  (Minimization)

2.1.2  (Modified Simplex Method)

 (Modified Simplex Method)  MSM

 “Variable Size Simplex Method”

1.

2.

  (Non-linear

Optimization Method)
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(Simplex Method)

Rosenbrock (1960), Hook & Jeeves (1961), Powell (1964)

(Non-linear Optimization Method)  2

 1  2 (Simplex  Method)

  (Independent Variable)

(Simplex Method)

(Basic  Simplex  Method)   

(Simplex) (Vertex) 2.1.1

  Nelder

 Mead (1965)

2.1.2   

(Modified  Simplex  Method)

2.1.1



12

2.1.2

2.1.3

2.1.4
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2.1.5

(MSM) Routh  (1977)

(Super Modified Simplex Method, SMS)

(Second – Order Polynomial

Function) ,

2.1.3

Ryan  (1980) (Weighted

Centroid Method, WCM)

2.1.4

Nakai (1981) 4

(SMS) (WCM)

(MSM)   

(Multivariable  Polynomial  Function) (Complex Method) Box

(1965)

  

5

Routh (1977)

MSM Flame Spectra

Metric  Process

(Super  Modified  Simple Method, SMS)

,
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(MSM)

(SMS)

(Noise)

  

(Super Modified Simplex Method) Statistical

Design – Chemometrics  Bruns (2006)

3 L

P R L, P R

Vl, Vp Vr P

P = (Vr + Vl) / 2 Vp

Polynomial

5.0
2 WPR

Pw
opt RRR

RR

WPR

WPR
opt RRR

RRR
242

34

opt

Z = opt (P) + (1- opt) (L)

SMS

opt min max L R

2 (Concave)

(Convex) SMS

Rp

Rp < ½ (Rl + Rr)

                          >½ (Rl + Rr)
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Rp Rp

opt

opt (Infinite)

opt P

1) opt

    

  (Expansion)

(Contraction)

2) opt 0

 (Safety  Margin, Sp)

opt  (- Sp, Sp) SMS

Sp - Sp 0 0.5

3) opt 1 Z

P

opt 1

(1- )  < opt  <  (1+ ) opt  =  1
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2.16

Interval Value

  SMS

R

opt

(Morgan, 1990)

SMS

P

W P

Brown (1990)

(MSM)

 (Modified Simplex Method)  MSM (Nelder Mead,

1965)

 “Variable Size

Simplex Method”

1.

2.
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2.1.7

W  (the rejected trial)

 (the centroid of the remaining face/hyperface)

 (the reflection coefficient)

 (the expansion coefficient)
+  (the positive contraction coefficient)

2.1  (Harmony Search Algorithm, HSA)

 (Meta-Heuristic)
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-  (Physical  Annealing)

(Simulated  Annealing)

-  (Human  Memory)  (Tabu  Search)

-  (Evolution)  (Evolutionary  Algorithms)

(Heuristics)

(Perfect State of Harmony)

(A Perfect State)

(Aesthesis Standard)

  

(Global Solution ) (Objective function)

(Objective Function)

(Decisions Variable)   

 (Harmony Search Algorithm, HSA)
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2.2.1

2.2.1

(Engineering  Optimization)

(Harmony  Vector)

  

    

  

(Solution Vector) (Variable ‘s

Memory)
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(Fitness Function)

(Cost), (Efficiency)

(Error)

2.2.2

 2.2.2 (Harmony

Memory, HM) (Jazz)

3 (Saxophone), (Double  Bass)

 (Guitar) (Saxophonist)  (Do, Mi , Sol)

 (Double  Bassist) (Si , Sol , Re) (Guitarist) (La, Fa ,

Do) (Saxophonist) (Sol) (Do,

Mi, Sol) (Double  Bassist) (Si)

guitarist ( Do ) (Sol,  Si,  Do)

     (Harmony

Memory,HM) 

   (Harmony  Memory, HM)
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(Decision  Variable) 2

  100  mm (100, 300, 500)

500 mm (700, 500, 200) 400 mm (100, 500, 400 )

(Solution  Vector)

  

  

  

  

   (Pitch Adjustments)

(Randomization)

3

2 (Harmony Memory Considering Rate,

HMCR),  (Pitch Adjustment Rate, PAR)
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2.2.3

5

 1

(Objective

Target)

 2  (Harmony Memory Size) 

HM (HMS = Y1, Y2, …, Yi)

(Uniform Random Number)
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 3  (New Harmony) (Harmony

Memory, HM)

 4

 5  3  4

0.95

(Harmony  Memory)

95%  5% 

1.0

(HMS) (Genetic  Algorithm)

 (Mutation  Rate) (Process)

x1 = (x11, x12, …., x1n )

(PAR)

(Pitch) (Harmony  Memory)

2.3  (Shuffled Frog Leaping Algorithm, SFLA)

(Frog) (Fitness)  (Shuffled)

 (Memeplex)

 (Frog) (Fitness)

 (Local search)

 (Genetic Algorithm),  (Memetic

Algorithms, MA) (Particle Swarm Optimization ,PSO)

(Population base)

(Rahimi, 2008)
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2.3.1

 (Frogs)

 (Solution)

 (Fitness)

(Memeplex) n

 (P) m n (P = m*n)

m

m (m ) m+1

Xb

Xw

Xg

 (Di)

=  0-1 (Random) * (Xb - Xw)
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= +

-Dmax  D i  Dmax

Random  0 – 1

 (Iteration

Number)

Xg

 1 Iteration (Memeplex)

2

3  (Fitness Function)

4

5

1 2

6

 7

(Best so far)  (Iteration)

8 (Iteration)
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Liong (2001) Water

Distribution Network Shuffledd Complex Evaluation

2.3.2
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2.4  (Variable neighborhood Search, VNS)

Mladenovic  Hansen (1997) 

  

   (Simulated

Annealing),  (Tabu  Search),  (Genetic  Search)

(Local Optimum)

  

  

 (X) (Ncx)

 (X)

   

  

  

Hansen  Mladenovic (2001)



28

 (Variable  Neighborhood  Decomposition

Search, VNWS),  (Skew  Variable  Neighborhood

Search, SVNS),  (Reduce  Variable  Neighborhood

Search, RVNS) (Fast  Interchange Algorithm, FI)

Local Search 5

1.  (Traveling  Salesman  Problem, TSP)

2.  (P-Median  Problem, PM)

3.  (Multi – Source  Weber Problem,

MW)

4. (Minimum  Sum – Of – Squares  Clustering

Corpartitioning  Problem, MSSC)

5. The  bilinear  programming  problem  with  bilinear  constraints (BBLP)
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(Graph Theory)

 (Variable Neighborhood Descent Search,

VNDS),

 (Skew Variable Neighborhood Search,

SVNS)

  

2.5

2.5.1

Olsson  Nelson (1975)

(Simplex)  (Nelder)  (Mead)

 6

(Maximization of

Logarithm of a Likelihood Function),  (Non-Linear Simultaneous

equation),  (Maximization Subject to Constraint),
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 (Linear Least-Square with

Error in Both Variables),  (Non-Linear Least Square),

 (Fitting Tabular Data)

(Simplex)  (Nelder)  (Mead)

 (Optimization Problem)

 18

Hedlund  Gustavsson (1999)

(Expansion)  (Reflection)  (Contraction)  Amin / Amax

 2  (Outer Method)

(Inner Method)

(2 1  0.5)  Amin / Amax

 (Center of Gravity)

2

A  B (B / Translation)

 4

-

 Amin / Amax

 (Relative

Standard Deviation)  0.1%

 B

 Amin / Amax
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 4  A

 B  A

 B

Pulgarin (2002)  (Modified Simplex

Method MSM)

 (Luminescence Technique)

 (Phosphorescence)

 (Geometric Simplex)

 (Novel

Antihypertensive Drug)  (Naftopidil Concentration)

 (Urine and Serum)

 (Naftopidil)

 (Phosphorescence Intensity)

 (Emission Wavelength)

 287  525

(Signal)

 (Least Square  Regression)

 (Straight Line)  (Fitted the

Experimental Data) (Repeatabiliby)

(Regression)  (Homocedasticity)
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Oberg (1998)  (Sequential Simplex Method)

(Optimum

Condition)  (Improve Process Efficiency)

 (Product Quality)

 (First Design Matrix) (Simulated

Experimental Condition)  (Noise)

(Interaction Effects)  2

 (Polynomials Response)

 4  7

 1%  5%

 2  (Fletcher and

Parell’s Helical Valley Standard Test)

 (Mechanistic Nonlinear Model Simulating a

Continuous Stirred Tank Reactor)

 3  (Flow Rate)  (Catalyst

Concentration & Temperature)  (Response Variable)

 3

 (Cornered)  (Title)

(Optimal)  ( ,

)

 (2003)

(Modified Simplex Algorithm) (Steepest
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Ascent Method)

2 4

0 3

1 3

(Quadratic effect)

(2003)

 (Genetic Algorithm, GA) (Simulated

Annealing, SA)

3

2 4 0 3

2

 Kolossrary (1996)

Marazuela (1996) 

 (Microbial  Lipase Tricylglycerol   Acylhydrolases  EC 3.1.1.3)

 (Oftical  Fiber Biosensor  For  Free  Cholesterol  Monitoring  In  Serum)

Kvasnicka Pospicha (1996)

(Reflection)  (Simplex Simulated

Annealing, SSA) 2 (Reflection)
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 (X)  (Random) 2 (Probability)

 (X)

2.5.2

Qinghua (2006) ,

 (Hybrid  Genetic  Algorithm, HGA),

 (Constrained  Function)

 (HMCR)

 (Mutation)  (Crossover)

(PAR)

  

 (Local Search)  (Global  Search)

Lee  Geem (2004)

(Stress)

(Model  Display Cement)

 (Gradient – Based  Mathematical Optimization  Algorithm)

 (HMCR) (PAR)

 2

(Fixed Geometry)
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Mahdavi   (2007) Basic

   (HMCR) (PAR)

 (Distance  Band Width) [ -1,1 ]

 (New Harmony)

(Dynamic)

  

Chenga (2008)

(Slip  Surface  Generation  Methods For  Slope  Stability  Analysis)

2

 (Harmony) 

(Maximization)  (Minimization)

(HMCR)

25

(MHS)
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Vasebi (2007)

 (Combined Heat and Power Economic Dispatch)

Mahamed  (2008)

(Global – Best  Harmony  Search, GHS)   

 (Swarm  Intelligence)

(PSO  System)

(Particles)

  

(PAR)

(BW) 2

2 (HMCR)  (HMS)

(HMCR)  (HMS)

(HMCR)  (HMS)

 (PAR)

Forsati (2008)

 (Bandwidth-Delay-Constrained Least-Cost Multi Car Routing)

 (Improved Harmony Search, IHS)

(Harmony Search Node Parent Index,

HSNPI)

Fesanghary  2008

 (Sequential Quadratic Programming, SQP)

 (Engineering Optimization Problems)
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 (Local Search) 

Geem (2008)  (Calculus-Based Derivatives)

 Mahdavi

(2008)  (K-Means Clustering Algorithm)

 (Web Document by Modeling Clustering

Problem)

Zarei   (2008)  (Multi-Pass Face-

Milling) (Number  of  Passes),

(Depth  of  Cut),  (Feed)

  (Speed) (Feed),

(Surface  Finish), (Tool Life)

Degertekin (2008) (Steel

Frames)

1. Two – bay , Three – storey  Frame

2. One – bay , Ten – storey  Frame

3. Three – bay , Twenty – storey  Frame

  , ,  (Ant Colony Optimization)

1.  2.7-5.0% 

 1.2-2.7%

2.

3.

2



38

Ceylan  (2008) 

2.5.3  (Shuffled Frog Leaping Algorithm, SFLA)

ELbeltagietal (2005)

  5   (Genetic Algorithm), (Memetic Algorithm),

 (Particle Swarm),  (Ant Colony),  (Shuffled

Frog Leaping)

(Griework‘ s Function) 10 (F10  Function)

  (Non-Linear Function

  (Non- Separable  Function)

    (Particle  Swarm)

  

Elbeltagi  (2007)

 (X)

 (C) C (Search – Acceleration Factor)

C

Change in frog position (Di) = rand. c. (Xb – Xw)

8 (F8 Test Function)   (Griework ‘ s

Function) , 10 ( F10  Function) 10  (EF10  Function )

C   C C = 1.6

  

 (Modified Shuffledd Frog – Leaping)

(Project Management)

c  1.3  2.1 
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 (Civil  Engineering  Problem)

Elbehairy (2006)

  

 (Microsoft  Excel)

 50 

$27,435,000

(Crossover)

Rahimi-Vahed  (2007)

(Multi-Objective Optimization Problem)

 3 

1.  (Total  Utility  Work )

2. (Total  Production  Rate  Variation)

3. (Total  Setup  Cost)

  

(Elite Tabu Search)

(Memetic Evolution)

 (Memeplex)

 (Bacterial  Mutation)

 (Transfer Gene)

(Mutation)

 (Memeplex)

 (Multi Objective

Function)  (Mix-Model Assembly  Line, MMAL )
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(Multi-Objective  Genetic  Algorithm)

Rahimi-Vahed (2008)

(Hybrid  Multi-Objective Shuffledd Frog-Leaping Algorithm,

HMOSFLA)  2007 

(Bi-Criteria Permutation Flow Shop Scheduling)

 (Variable

Neighborhood Search Descent, VND) 

 3  3 

1.

2.  (Queen Bee) crossover

 2 

3.  (Gene Transfer)

 (Mutation)

 (Flow Shop Scheduling)

 (Multi-Objective Genetic

Algorithm)

 Churng  Lansey (2008)

, ,
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(P) P

 (Triangular

Probability Distribution)  2 

1.  (Single  Waste  Water  Treatment  Plant

System)

2.  (Multiple  Waste  Water  Treatment  Plant

System)

   2   86  248 

  47  47 SLFA

Prapol  lttipong  (2008)  2

 11 

2.5.4  (Variable neighborhood Search, VNS)

Toksar  Güner (2007)

(Unconstrained  Optimization  Problem)   

 (Multi Start),  (Controlled Random

Search),  (Density Clustering with Distribution

Function),  (Multi Level  Single Linkage
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Simulated Annealing),  (Simulated

Annealing  Based  on  Stochastic Differential Equations), (Tabu Search),

,

 (Rosenbrock Function) 2 4 ,

(Adaptive Random Search), ,

Jie Gaoa  (2008)

181

119 38

Burke  (2008)

 (Nurse Routering

Problem) 20

Wang  Tang  (2008)  (Single

Machine Total Weight  Tardiness  Problem)

  

(Nondeterministic Polynomial  Time  Hard, NP- hard)

(

Population-Based  Variable  Neighborhood  Search  Algorithm, PVNS)
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( Variable  Depth  Search)

2 (Search  diversification)

(Search  intensification)

, 

   (Variable  Depth  Search)

Lejeune (2006)

(Supply Chain Management Planning) 3

1 (Supplier Facility)

2 (Productions Facility)

3  (Distribution   Terminal)

(Mathematical Model)

  

(Supply  Chain)

(Hansen and Mladenovic,

2001)
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Garroia  (2008) (Response

Surface)

  

 (Central  Composite  Design)

(Correlation  Parameter)

Celso  (2008)

3 (Body Shop),

(Paint Shop), (Assembly Line)

(Real-Time)

Prandtstetter  Raidl (2008)

2

 (Integer Linear Programming, ILP)

Mladenovic (2008)

 (Continuous General VNS, GVNS)

 (Rn)  (Uniform Distribution)
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0  (S) S (X) 

 (Enhanced Continuous Tabu Search, ECTS)

 (Continuous Reactive Tabu Search, CRTS)

 (Tabu Search TS)

 (Enhanced Simulated Annealing, ESA)

 (Continuous Genetic Algorithm, CGA)

 (Hybrid Continuous Interacting Ant Colony,

HCIAC)

Joly  Frein (2008)

 (Car

Sequencing  Problem)

3

, 

(Evolutionary Algorithm) 

Zobolas (2008)

(Solution Evolution)

 (Flow Shop Scheduling Problem, FSSP)

2

2

 (Make Span)   2
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Mauricio  (2008)

(Second Order Algorithm) (Skew Function)

(Shaking)  (Degree Constrained

Minimum Spanning Tree Problem)


