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XpressЊ ᾛНἧ ӓᵂ Xpress ̓

ӓ ἶ Њ ᾛНἧ ◐ᵂ (Linear 

Programming) ֻ ᵂ  (Mixed Integer)̆ ᵂ  (Quadratic Programing) Mosel 

̓ Xpress- Optimizer ̓  

      

ʣ Mosel Xpress- IVE ̓

̓ ḹֻ ὑ ʤ 2 ̈

ʝ ṑ Xpress- BCL 

̓ ὑ ◐╛Optimizer ЊҘ  

     

̓ ᾛНἧ Ћ̱ ᵂ͈

֝ ʣ ̀ ӓᵂ Applications of  Optimization with  Xpress- MP

Dash Optimization 2002  

 

-- *---- *-- *-- *-- *-- *--- *-- *--- *--- *--- *--- *--- *-- *--- *--- *--- *--- *--- *--- *- -- *--- *--  

ᾛНἧ Xpress ̓ ᵂ ὑ╛ӓ ᾛ

Нἧ ʣ Ḩ ὑ ֝ ʣ Xpress Ћ

 

<<Xpress ϷMSI WEB Xpress ֺ ֓

ẉ ☻ >> 

>>Xpress Ϸ MSI WEB http://www.msi - jp.com/xpress/ 

>>Xpress ѧ ̓ http://www.msi - jp.com/xpress/biginners.html 

Xpress ͈  

>>ἶ ⅎḹ http://www.msi - jp.com/xpress/learning/square/   

Xpressἶ  

-- *-- *-- *--- *--- *--- *--- *--- *- -- *--- *--- *--- *--- *--- *--- *--- *--- *--- *--- *-- - *--- *--  

 

ᾛНἧ ᾍ  

ᾛНἧ Xpress ᴜ ṑ ̓

̓ ὑ ̓ ͔ ₁

͔ Ồ ʝН   

◐ ̸ ї қ ὕ

Xpress ѧ ̓ ᾜ Xpress

̓ ἶ ἶ Ồ

http://www.msi-jp.com/xpress/
http://www.msi-jp.com/xpress/biginners.html
http://www.msi-jp.com/xpress/learning/square/
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9 ἶ ⱳ ꜘ

⃰ ʣ ׄ ӓ ♬

8    

ᾛНἧ ֝ ʣ ẉΉ Xpress ̓ ↓ ᾜ

Xpress ̓ П ẎẀ͛ѫ Кὦ   

     

ᾛНἧ        

Xpress Product Suite ̓ ̸ ̸ ♬

ⱳ ὑ

Ⱳ ʤ ʝ ̓  

   
     

IVE MOSEL ̓        

ѧ ᵂ ѝ Xpress 

ѧ ̓ ѧⱲ ὕ ḹ

Ẳ ͈ ◐ LP  ̲

Ἥ ḛ ḹֻ ѧ  4 Mosel 

ḛ 9    

    

Xpress ̓ ˘ QP  ᵂ ̸ ᾜ 1 3 4

ѧ ѝ 7 ֻ ˘ MIQP  ̸

ֻ MIP 6 ̿

ὕ  Mosel ὕ ḹֻ 1
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3 4 ѧ ♥ MIP 6

8  

 

ṑ ̓        

ṑ ḹֻ2

BCL ̓ ᵂ Xpress- Optimizer ЊҘ

     

̸ ⱳ ὕ ḹ

ֻ BCL ̓ BCL ὑ

ἶ ᾍ ὦ   

     

BCL LP MIP QP ᵂ 10-  12 BCL

13 ͈ Xpress- Optimizer ᴀ ї

ὑ ֻ Optimizer LP 

MIP QPᵂ 15- 17 ֓ ̓ ̭ ֻ

ʺ Ẇ MPS LP 14 ʦ

͑ Optimizer ὑ LP MIP QP ᵂ

̓ ᾐ ὤ ͔  
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 1   

1.1        

ἶ ӓ

˲ᴣ ẉ ѝ ὕʫ ẉ ᵂ ᵂ ὑ╛ӓ ѫ

ᵂ ʝ Ẁ Ẁ ͜ Ѱ ╛ Ẏ

ӓ ᾛӓ ᵂ ₡ Ẁ Ѱ ╛

♫ ѝ ◐ LP  ᵂ ҧ

К ᵂ

Ѱ ╛ Ẁ ʝ ╛ Ẁ Ẁ ₡

ὕ Ι ֝ ⃰ ẉ ᵂ ד

ᵂ Ӧʠ ʠ Ẁ Ѱ ╛ ᵂ Xpress- Optimizer 

⁸ḹ Ṹ

LP ̓ ὕҵὤ Ẁ ר yes/no

1 2 3 ʥӦѝ ̂ ֻ MIP  

MIP LP ֿ Ѱ ╛ ʝ ╛ Ẁ

Ι Ι ֝ ᵂ LP

Ẁ ὕ ֯ Ι ѝ ὑ қ Ḍ

ᾍ ᾛ ᵂ ы ṔẎ MIP ᵂ

₡ ὕ ₴

ׄʣ Ẏ₦ ᵎ ͈

ѩ ѝ ♫ Ẏ ᵂ ֝ ὕʫ

ԝὭ ӓ ҧ ы ʝ ᵂ ˘

QP  ᵂ ᵂ Ѱ ╛ ◐ ˘

Ẁ Ẁ Ẁ Ẁ Ẁ

ḹֻ ֻ ˘ MIQP  ᵂ 7 12 ʰ

͈ ◐ Ѱ ╛ ᵂ ᵂ

◐ NLP  ᵂ ᴀ ᵂ ѝ ♬

̧ ♬ approximation methods ̓

ᵂ 1 ◐ SLP: Successive Linear Programming 

Xpress- MP suite Њ

̸ ὕ ₡ʝ ›

̸ ẉ ӓ

♬ ὕ ʥ ♬ ʝ ♬

ѧ ♬ ḹֻ К

П↓ ♬ ѝ ⱳ̸
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ʴ Ѱ ╛ қ Њ Ѱ ╛ ѹ

̊Ѽⱳ ⱳ ר ї  

  

ᾛНἧ ◐╛ ̸ ♬

Ћ ̊ʤ ѝ

ד ᵎ қ Пὑ╛ӓ ἶ ʝ

̀ ̝

Ḹ ʝ ̸ ד     

 

1.2  Xpress Product Suite 

ẉ Ẻ ᾍꜘ Xpress ᴜSuite ̸

ӓ   

 

1.   

Xpress- Mosel ἶ ╛ ◐╛ ὑ

̓ ֿʝ ṑ ♬ Mosel ʴ

ὕ Mosel ̓

̀ ẉ X͑press- IVE ṑ

̓ Mosel ṑ ꜠ Ḩ Mosel 

ṑ қ  FICO ͑ Xpress- Optimizer

LP MIP QP  Xpress- SLP ͈ ODBC

Mosel ⱳ

ꜘ ͈ ᵂ ᶭ ы Ẇ

ὑ Mosel қ
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2. ḛ   

Ẏ ḛ 2 ѧ

Mosel ̓ Mosel

ṑ ͈ C C++ Java ὕ ʝ

ṑ 2

Xpress- BCL ֞ ʴ

BCL ᾐ ̧ Ẁ Ѱ

╛ ̓ ὑ╛ӓ C C++ Java

Visual Basic VB  ѫ ֯   

 

3.   

ʝ ̭ ◐╛

Xpress- Optimizer Xpress- SLP Optimizer ᾐ

ḛ ͛ѫ Xpress ʣ

͈ ̊Ѽ Mosel  BCL ̓

ѫ  Optimizer ѩ ̓ ḹֻ   

ʣ 3

ᾛНἧ Xpress- Mosel ̓ ᵂ ὑ ᵂ

Mosel ̓ ̸ ḛ

̊ʤ Mosel Xpress- IVE

̓ Xpress- IVE ҧ ѝ

       

       

ᾛНἧ ṑ ᵂ ὑ╛ӓ

BCL Xpress- Optimizer
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̓ ̸ ѫ BCL ἶ ◐╛

ὑ╛ӓ ᾛНἧMosel 

̓ ֿ ᵂ ̓ BCL ̓ ᾛНἧ ♥ ѝ

͈ Mosel BCL ѩ ◐╛ ᵂ

Optimizer ЊҘ

Optimizer ̓ ḛ Xpress

ʣ ׄ ѧⱲ ҿ  

 

1.2.1 ᴜ        

Нἧ Mosel ͈ Xpress7.7 ̓ Mosel 3.6.0 IVE ϑ

7.0.1 ̓ IVE 1.20.05 ͈ Xpress7.8

BCL ͈ Xpress7.2 ͑ BCL4.40 Optimizer ͈

Xpress7.1(Optimizer 21.0.3) ͈ ̀ ᴜ ὕ ḹֻ

ḹֻ Xpress- Optimizer ὑ

ʹ LP Ҳ MIPѝ ὑ ḹֻ IVE

ᶥ қ Ẁ ₲ Нἧ

Ҳ̸ ◙    
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 2  ̸  

ὕ ʫ ᵂ ἶ Ẁ

̓ ͈ ᵂ ᾛНἧЋ̱ ̓

ᵂ   

Ι ⱳ ̓ x  y 

ֵ ̓ Ẁ ̓Ӵ ʝ ╛ ʝ ʥ ╛ Ѽ

͈  

    

x y ֻ 6̊ʤ 6

ʝ Ẁ ֻ ⱳ

͈ producei ᴜi ITEMS ֻ

ᴜ Ћ̱ ʤ   

   

           

 ֻ ITEMS ʴ ᴜ i ֻ װ  

ᾛНἧ ̓ ʝ ἶ ֵ Ћ ֵ ֻ ι

͈ ǏTEMS  1 4 7 9  

 

ʣ ʤ ʥ ╛Ћ̱  

 

ʣ ἶ ̓ ̸ ̓ Ӵ 

 

2.1 ͈    

ὤ ʝὑ ☼ ᾍ 10 Ѳ

╛ ͔ ☼ ₴ ͔ ʤ Ή

ᶮ (R N  ̭ ) ˔ ֛

ROI  ὤ ѝ

Ẏ  30% ☼ ᾜ 50% Ӕ ╛

Ẏʢѝ ʝ Ẏ ˔ ♬
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╛   

 

ἶ ̸ ѧ ♬ ⱳ ὑ ̲

ѩ ֺ ╛ Њ

ד ὑẀ ὑ Ẁ ֺ ╛

Ẁ 0  1 Ι ֝ װ 1 

ʤ Ћ̱ װ ὕ Ẁ ὤ

Ẏ Ѱ  

  

Ẏ 30% ʤ Ѱ ╛ Ẁ  ֝ Ι Ѱ

SHARES s ʤ) ᵂ ἶ ὑ╛ӓ ʴ

SHARES ὤ ᾍ ֻ RETs 1

˔ ROI ֻ NA Ӕ ѝ ֻ RISK 

ֻ ὤ ד

ʤ Ҋֻ ֻ 100%

ʤ ╛   

 

ὤ ˘ ⱳ Ẏ

Ћ̱ 1/3 ̊ʤ Ѱ ╛ ♬  

 

ὤ ᾜ 50% Ӕ ̊ʤ

Ѱ ╛ ♬  

  

˘ Ѱ ╛ ʥ ╛ Ѱ ╛ ὤ

Ẏӓ ʤ Ι Ẏӓ  
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ἶ ʣ Ѱ ╛ ʤ

ᵂ ἶ ὑ╛ӓ ♬  

  

ἶ  Mosel Ẁ Xpress- Optimizer 

 10 BCL ̓ 15 ̸

̓ Optimizer ЊҘ  
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 Getting Started with Mosel 

 3  ◐  

 2 ὑ╛ӓ ͈  Mosel Ẁ Optimizer

ЊҘ  

  Xpress IVE Ҳ  

  Mosel ̸ ͪἭ  

  Mosel ̓ ЊҘ  

   

  IVE LP ӓ  

 ὕʫ ᵂ Ỉ►ר

 

 

10 ֿ ͈ BCL ̓ ὑ╛ӓ 15

Xpress- Optimizer ᵂ ЊҘ  

 

3.1 Xpress- IVE Ҳ  

Xpress- IVE ṑ Mosel ὕ

Xpress- IVE

Ҳ

DOS ive ЊҘ PCК ḹֻ

█ἧ.mos Ҳ Ҳ♥

Xpress- IVE ѝҊ  
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ʣ ‼ζ poject bar 

⅝ info bar ֳ run bar bar View 

̓ ̓ Ϸ View>>Repair 

Window Layout restore   ʴ

ḹ   

 

̸ File >>New ѧ   

ʤ

Ѽ׀ ЊҘ Ѽ׀ Ѽfoliolp׀ ЊҘ

Mosel █ἧ.mos Ҳ ̂қ ὑ Save 

ʤ IVE ʴ Ẁ ʣ

ЊҘ ρ  
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3.2 LP  

Ѽ ἶ IVE ̊ʤ Mosel Ẁ  

 

  

˹ ʣ ̲  

 

3.2.1 Mosel ʝ   

Mosel model Ồ ♥ ׀

Mosel end-model  

ὑ

declarations ὗ  ͈

 

Return ◐ Ѱ ╛ ʤ Кὦ Ҋ ►  
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 SHARES  range set  ֻ 1

10 ) 

 RISK NA Ӵ  ֻ

 RET  SHARES ̂ ὕ Ѧ Ι 

declarations Ҋ ►  

 frac  SHARES ̂  mpvar Ẁ Ѧ

ὑẀ  

 

2 Ḍ ʥ ╛ Ѱ ╛ 1 ╛ Ѱ ╛  

Ẁ ֝ ♬ Ι ʣ ὑ ἶ ʴforall

̓ ֿ ֻSHARES ̂ forall ̓  

 

3.2.2 ᵂ  

maximize ◐  Return Ι Ẏӓ  

Xpress- Optimizer ᴀ Mosel ѧ 

ʤ Xpress- Optimizer ̓ ὑ  

mmxprs Mosel ֓  

          

Return ὑ ̈ ֿ  

 

 

3.2.3 ӽѱ 

Mosel ♥ 2 Ẁ Ι ӽѱ  

қ Ӵ argument writeln ʤ Ӵʝ

writeln write ̓ ʤ  

 

3.2.4  

К Ἤʤ қ

Mosel  

ʤ ѝ Ӵʝ 
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ѩ Ἤ

ἧ+ > =  , Ἤ

ʣ ͈ Mosel

Њ ϼ Њ Њ

 

 

3.3 ʹ  

Ѽ ЊҘ ὕ ὕ , ӓᵂ

֝ ї Build >>Run runbutton ʤ

ѧ `Compilation failed. Please check for errors.' 

ї ͈ ʤFigure 3.2 ʝ ʤ Mosel

 

 

 

Ѽ ЊҘ

ЊҘ ЊҘ ʤ ͈RET Ồ ♥  ] 

 ЊҘ ᾍꜘ ї

ᾍꜘ ḹֻ ї
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ʤ  

 

ʤ  

 

͈ ╩ қ RET ὑ Ὀ ⱳ  

ὑ ḹֻ ♥ ̬ қ ὑ

ʤ ї  

 
  

 

   

warning ὕ ỉ Mosel װ 

₡ ⱳ   :=   

=  ̓ Return ֳ ֻ ᾍꜘ ὑ

װ Ѩὑ ♥ П

ὕ ḹֻ ʹ ⸗ ʤ

ї  
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ʣ ʤ  

 

maximize mmxprs ὑ ὕMosel

ѧ ʤ Њ ⸗ қ

ї  

 

̲ ͑ Ӵ  

ѫ Modules >>List available modules

ʤ ʝ

Xpress ѫ ֯ Ή Mosel қ

ὑ  

ЊҘ Mosel Ѽ׀ ד ї

IVE Ὀ(code completion) ̓ CRTL 

ї ⱳ ʤ 
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3.3.1  

ὕ ὕ ὕ ͪ

͈ ѧ ὑ ⸗ Ẁ Ѱ ╛ ̌  

Mosel ► Mosel

̲ Ӧѝ ⱳ ὕ

Ѽ ʝ ϼ ̜ Build >>Options run options 

button ʤ ʴ Pause view 

matrix Apply ʤ ὕ

ὕ Ѽ IVE workspace ֳζ run bar  

  

ʣ ѝ ʝ ʤ ѝ Ӵʝ ͜

Ι ͜ 0͜ ͜

3 Ѱ ╛ ₡

Ѱ ╛ ὑ ̂ ʤ ʣ

Mosel ʦ Ẁ ׀ ╛ ̓

Ѽ׀ Optimizer Optimize ᴀ Ѽ

maximize (Return) Ѽ ʤ қ ὕ Ѽ ᾛ

қ Ẁ Ѱ ╛ ̓  ѼOptimizer׀

Optimize ᴀ Ѽ maximize (Return) Ѽ ʤ қ

setparam("XPRS_LOADNAMES", true) 

 

̓ Ѽ׀



24 

MSI Copy right©2015 All rights reserved  

ʴ ʝ ѩ Ẁӓ ˹↓workspace ‼

ʤ ὑ  

+  Ḹ  

ʣ Ҳ К

ὦ ͈

Ѧ Кὦ Ѧfrac ὕ 10Ή Ẁ

ї Ι ὈЋ

Кὦ Ѧ Ẏ ͛ѫ

infobar   

ὕ ʴ Ι IVE debugger ̓  

Debug>>Start/Continue α  

К ̸(͈ ὑ

̬ ὕ ὕ)

ὕ pause button ʤ ὕ

stop button ʤ  

 

3.4 ӓ  

Ѽ ὕ Build >>Run  

run button  ⱳ ὕ Қ

Figure3.5 Ẁ  
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 1 3 5 6 9 Ẏ 6

ֺ 30% 3 20% 9 13.3333% 5 6.6667%̓ Ѱ

╛ ὕ ὦ 50% Ӕ

1 3) 33.33% 3 9  

Stats Figure3.6 LP optimization information ♬  

ʣ ѝ presolve ♥

presolve ӓ Ẁ Ι ̸

װ ʴẔ ѝ LP ̓ ͈ Simplex

ʤ ѝ

IVE ⱳ ᵂ

₡ ᾛ Ԁ↔ ᵂ Ѱ ╛

ʤ   

Ḹ

 + Ẁ Ѱ ╛ ʤ

ʣ Ҳ Ḹ Ẏ 

Ѧ ḹֻ Ι Кὦ

ʤ Ѽ׀ Ҋ ► ᴷʝ Ѱ ╛  
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3.4.1 ἬѦ  ̂

Ἤ ( ἬѦ

͈ ʤ3 declaration line  

 

ʤ  

 

R̓ET Ѧ ѧ ӓ  

 

̊ʣ Ẁ  

ʹ foliolps.mos

ʤ  
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ἬѦ  
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 4   

Mosel Ḩ  

 Mosel ɰ  Initialization  

  

  

׀  Ι Ѱ ╛ ӓparameterization  

 

 

4.1  

Mosel Ẇ ї

ὑ ͈Mosel 

ODBC ̓ ˧ ѩ

ᶪ װ

֓ ʤ 

̓ folio.dat ̊ʤ Кὦ  

 

ֿ !ɹ  Ѽ Ӵʝ

Њ ʴ ᾍꜘ ʦ Ѽ׀

 (label) blank tabulation linebreak comma Ӣ

ў 3 Mosel ʹ  

 

 

Ѽ foliolp.mos Ѧ dynamic object
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̸ ̸ ♥  

folio.dat ὑ ѧ ὑ

♥ ♥ ὗ

̂ Ѧ ҧ ̌ Ҳ

ї out of range  ˗ Mosel

 

 

 SHARES ὑ ʤ ѦRET

Ҳ ḛ ѧ ὑ ♥

♥ Ẁdeclare ʤ  

 

4.2 Xpress- IVE Ҳ  

Ѽ initializations from ֿ Mosel initializations to  

ї IVE 

ї ḹֻ

fopen  fclose  call ᶪ  

 

fopen ѧ Ѽ2׀

ʣ ὑ Пὕ Кὦ

Ἥ Кὦ ̂қ ʤ  

 

̱ ḹֻ ͈ ʤ  

 

 strfmt ᾛ ͪ

2 Ι ӽѱ ‼ װ 3

ᾛ ♥ ὑ

̊ʤ  
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4.3  

ʝ ̸ Ἤ ὑ

ὕ Ẇ ⅎ

̓ ѫ ὦ ̲↓ П̓

Mosel ͈ ׀ Ἤ ὑ ◐ ὑ

֯ Ι қ ὕ ʹ

͈ / ὑ Ѱ ╛

ὑ ( RHS: right hand side ) ֿ ὑ

ѧuses ♥ ⱳ  

 

Ӈ ╛ ̓ ̀ ѝ Ι

IVE ὕ ὑ ʹ

Build >>Run run bu tton ʤ

Usemodelparameters Њ Ι

ЊҘ ͈ Figure4.1 їҘ Ѽ׀ ẀMAXRISK

MAXVAL Ι ʹ  
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 IVE ṑ Ӵ ὕ

̓ 8 ḹֻ

ѫ ʤ ͈

ὑ  foliodata.mos ὕ ᶥ

ḹӴֻ ̊ʤ қ

mosel ᴀ ї Mosel ὕ  

 

̓ ʝ ѫ BIM portable, compiled Binary Model files

⁹ ḹֻ

ⱳ ͪ  

 

4.4 ʹ ♥  

foliodata.mos  
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 5  ὑ  

 IVE ̓ ὑ

ὑ ὕ

ѧ ʤ ˗ Mosel Ӵ ͈ ̓

 

 Ѱ ╛ ὑ  

ӓ  

Ḹ ͪἭ 

ὑ  

Ӵ ̸  

 

5.1 ᵂ █ 

 2 ֓ қ ὤ ѩ

˔ ά⁪ ὑΙ Њ ͔

Table 5.1  ὤ қ Ḹ ̓ ẎΙ Ẁ

ӓ LP ὕ ד

ᾩ↓ ά⁪ ̓ ♬ Ћ̱  

 

5.2 ӓ  

Ѽ ̓ foliodata.mos ѩ Ι

ʹ ᵂ ӓ  

Е̱ ̊ʤ ὕ Ẁ  

 

1.  ʥẀ ͪ ѝ ὑ Ẁ  

2.  Ι ᾍ  

  Ι Ѱ Ѱ ╛ Пὑ  



34 

MSI Copy right©2015 All rights reserved  

 ♬ ᵂ  

  ὕ ֯ ♬  

3.   

 

Ή ӓ ♥ ♬ Ι Ћ̱ ὑά⁪ ̊ʤ

2 Ѧ ὗ  

 

ʤ ʣ Ѱ Ѱ ╛ ὑ ᵂ

ѝ ᾚЊ Ѽ ὑ ҧ

Ѱ ╛  Risk ׀Ѽ ̂ Ѱ ╛ Ѽ׀ ὕ

ᶥ Ѱ ╛ қ Ἥ Ѱ ╛  

 

ʣ forall 2 forall do ̓

ד ̓

end- do ʣ ʝ if/then/else/end - if 

ḹֻ ᵂ Ι  

getprobstat ♬

ὑ XPRS_OPT if/then/end - if   

if/then/elif/then/else/end - if 2 ѩ ◐╛ elif/then ᶥ

ẉ ͈ Mosel ѫ ֯

Mosel ֓ ʤ  

 

5.3  

ⱳ mmive 

͑ Mosel ֓ ֓

ѧ ⱳ ʤ қ  
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ʤ  

 

IVE workspace ֳ Usergraph

Ҳ ʤ ̊ʣ ̸ ̊ʤ ♬

Ѱ ╛ ˛̸ ˔ ֚  

 

ЊҘ ̂ plot2 ̭

plot3   



36 

MSI Copy right©2015 All rights reserved  

 
 

 

 
 SHARES  RISK RISK ד SHARES װ

ʤ ʤ  

 

 

5.4 foliodata.mos 

ὈЋ  foliodata.mos 
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2  mmxprs  mmive Ӵʝ  use

ʤ ά⁪ қ

̀  
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ᵂ Ѱ ╛ Risk ᾛ Ι қ

̊ʤ  
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 6  ֻ MIP  

 3 ̸ ֻ MIP  █ ʤ

 

  Ẁ ὑ  

 IVE MIP ̓  

 

6.1 ᵂ █ 

ὤ ᾜ ╛ͪ ѩ ͪ

 

1. Њ Ѱ  

2. Њ ͪ Ӹ Ҋֻ

̊ʣ ὑ MINVAL  ᾜ 10%  

̊ʤ ˘ Ѱ ╛ ˘ ѩΉ ̓  

 

6.2 MIP 1  Ѱ  

ᾍ Њ Ѱ

2 ̸ ˘ buy

Ẁ ᾚЊ Ẁ Ẁindicator variable  

Ẁ (binary variable) Ẁ Њ1 Ι ֝

Њ ḹֻ 0 Ι Ѱ ╛ ᾚЊ Ẏ

MAXNUM Ѱ Ѱ ╛ Ẁ ʴ Ẏ MAXNUM Ή

Ẁ Ι1 ֿ ֝  

 

Ẁ Ẁ

fracs ⱳ ͜

ʝ Ћ̱ ʴ if  fracs >0, then 

=1  ̊ʤ ʥ ╛ ὑ╛ӓ 

 

 s  0 Ẏ

1 Ι 0  0 

 Ћ ֝ Њ װ Ѱ ╛

1 Ι ֝ 0 Ι֝ ֯ ר ʤ
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ᵂ 1 Ι ֝

 0 Ι ʰ Ẁ0 ֿҧҘ  

 

6.2.1 Mosel  

3 LP 4 ᾚЊ ѧ ὑ

Ẁ Ѱ ╛ █ Ẁ ˗ὕ  0 

Ι 1 Ι ֝ Ẁ Mosel ʴ is_ binary  

Ѱ ╛ ὑ ʝ Ẁ Ẁ

(integer variable) Ẁ ʦ ʤ ʣ Ι ֝

Ẁ Mosel ʴ is_ integer  Ѱ ╛ ὑ ̊ʤ

MIP model2  ʝ Ẁ ӭẀ

(semi- continuous variable) ͈  
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ʣ forall 2 ◐╛ forall/do ̓

ḹֻ ◐╛ ̓ⱳ

ֿ ̊ʤ  

 

 

6.2.2 ѝ  

ᵂ ὕ Build >> Options ̓ run button

ӓ ̊ʤ ♬ 
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LP ᷀ ẉ Ѱ ╛ Ѧ Ẁ

Ѱ ╛ ◐╛ Ẁ

ʤ Ẁ=   ‼ζ ‼

Mosel Ѱ ╛ Ḍ ͪἭ  

ὕ ̊ʤ ♬ information

 Output/input  

 

 

♬ Ẏ LP ᵂ ᾛ Ѱ

╛ қ  4 

Ḹ Stats    
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Global search MIP-ᶭ Ḹ ʴẔ ד

Ẁ ̏ қLP MIP

Ẁ ὦ MIP ֿ

MIP ᵂ ̲↓ ̲↓LPᵂ

ѧ ̏ LWP LP ᴇ

᷀ ̏ Ẁ Ẁ ʣ ʤ

қ Ẁ ֝ Ι Ι ֺLP node  

Ẁ қ Ѱ ╛ ◐

♬ ѝ ὑ Branch-  and- Bound tree  ѝ

Ḹ ᵂ ѝ ὑ ⱳ ᵂ

ⱳ  1 Ή ⱳ

Xpress- Optimizer MIP Ѽы ὕ

ὑ Optimizer Reference Manual ֓ MIP

Ἥ᷀ LP ὕ ֯ Ḣ ʝ Ҳ Ѱ ╛ қ

Ҳ ד ᵂ ₡ ᾛ Ѽы ὦ ᵂ

ᵂ Ԁ↔ maximize ᴀ Пὕ Ѽ

ʤ ̂ қ MIP Ѽы ʝ Ҳ
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ֿ ᵂ ˹↓ ♬ 25Ή Ѩ  

 
˹↓  BB tree ѝ ὑ  
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ᶤ ◐ Ẏ ᶤ ◐ ᾛ LP ᴇ

ὕ ʥ ʣ Ҳ ֵ ѝ

Ẁ қ Ḹ ֿ

Branch- and Bound ̜

 

Build >> Options run options button global search 

entry Apply ʤ ὕ ὕ

̜ ὕ pause 

button ʤ ὕ ʴ ḹֻ stop button  

 

6.3 MIP 2  ֺ ̭ ̏ Њ  

2  MIP ὑ╛ӓ П  2  3  LP

Ồ ὑ╛ӓ Ѱ ╛ ʴ

ᾜ ͪ Ӹ Ҋֻ ̊ʣ ὑ

MINVAL  ᾜ 10% ˹↓ Ẁ fracs

Ӵ 0 MAXVAL Ι ֝ Ѱ ̈ MINVAL 

MAXVAL Ι ֝ 0 Ι ֝ Ѱ Ẁ

ӭ Ẁ (semi- continuous variable) ᴀ fracs ̊
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ʤ Ѱ ╛  

 

6.3.1 MOSEL ὕ  

ʤ 3 LP 4 ᾚЊ

ѧ ὑ Ẁ Ѱ ╛ █ MIP 2 ὕ  

К Ẁ is_ semcont  Ѱ ╛ ὑ  

MOSEL ʝ ̧ Ẁ0 Ι ֝ ʦ ʤ

ʣ Ι ֝ Ẁ Ẁ ӭ Ẁ semi-  continuous 

integer  ᴀ К Ẁ is_ semint  Ѱ ╛ ὑ

3 ѝ Ẁ(partial integer) ʦ ʤ Ι

Ι ֝ Ι Ẁ is_ partint  Ѱ ╛ ὑ
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ὕ ̊ʤ ♬ solution information

Output/input ʤ  

 

 

5 ֺ ̭10% Ẏ 30%

қ Ѱ ╛  MIP Ι ḹֻ ѧLP Ι

ᾛ  
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7  ˘  

3 ̸ ˘ (Quadratic Programming)

 6 ѧ  MIP ֻ ˘ (Mixed Integer Quadratic Programming)

█ ʤ  

˘ ╛ ὑ  

ᵂ ᾜ ὑ ᵂ  

 IVE MIP optimization display  

12 BCL ̓ ͈ ὑ╛ӓ 17 QP

ᵂ Xpress- Optimizer  

 

7.1 ᵂ  

ὤ ѩ ↓ ᵂ

˔ Ẏӓ ѝ Ѱ

ᾛӓ ὤ Ѳ ˔ ѝ/Вѝ

ὑΙ ♬ Markowitz ̓ ד ͈

̝ ͔Ι Ҳ ϊׄ ˲

ґḹ ґ Қ

ʝ ͈ ҵ Ѳ ѫᶥ

ὕ ᾍ ґḹ Ẏ₦ ẀҲ ˔ ѝ

Вѝ ʤ  

 

ᵂ 1 ὑ ᾛ ѫᶥ ♬ Ѽ ѝ ᾛӓ ὤ

 

ᵂ 2 ὑ ᾛ ѫᶥ ♬ Ѽ ̌ ὤ Ẏ 4

ᾛ ѝ ѧ ᵂ

ᵂ ˘ ᵂ ˘ Ѱ ╛ ʝ Ѱ ╛

ᵂ 2 ᵂ Ẁ ᾚЊ ⱳ
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ᵂ ֻ ˘ ᵂ  2 ̊ʤ 2 

ѩ  

 

7.2 QP 

 2 ̸ ᵂ ʤ Ẁ ⱳ  

ֻ ₳᷈ѝ(meanvariance)  

 ͜ Ѱ ╛  

ѫᶥ Ѱ ╛ қ 

ʤ ₳᷈ѝ  

 

VARst ѝ /Вѝ ˘

ˆ Ẁ ͈ ˘ Ẁ ֻ ͈    

˘  

ѫᶥ Ѱ ╛ ʤ  

 

Ӕ ↓ ֺ ʣ

ἶ ̊ʤ  

 

 

7.2.1 Mosel ὕ  

ὕ Xpress- Optimizer mmxprs QP mmquad

ⱳ QP  mmquad ˘ ◐╛ ὑ ⱳ Mosel

қ mmquad Mosel ֓ Mosel Language 

Reference Manual  ֓ QP  mmquad ˘ ◐╛

ӓ maximize minimize ̓
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̓  

 

 

(string index [ ἬѦ ]) Ἤ

̓  SHARES ὑ К

ⱳ

Ѩ  
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̊ʤ їsolution information 

window Output/input   

 

5 ֿ TARGET Ι ὑ ᵂ ̲↓

/ ά⁪ ҧ
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7.3 MIQP 

Ѽ QP Ѱ ╛ ʤ Ẏ MAXNUM 

Њ ̏ Њ  6 

Ẁ қ ʤ Ẁ

 

 

͜ >0 Ẁ

 1  0  0 
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7.3.1 Mosel  

Ѽ QP ʹ ̊ʤ ѼQP қ

♥ ᵂ 1ᶥ ὕ QP MIQP  

 

MIQP ὕ ʤ ♬  

 

ʴ Ѱ ╛ қ ᾛѝQPᵂ

2Ί̊ʣẎ  
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7.3.2 ѝ  

Stats ̊ʤ

Ḹ  

 

LP MIP ₡ ̧

ᵂ LP ᴇ Newton- Barrier algorithm

Branch- and-Bound ♬

BB tree   
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ʴ 2 ὕ ֯ ᶤ ◐ ᾜ Ẏ

ᶤ ◐ Objective 2

Figure 7.4   
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ʣӭѝ ♬ MIP LP ᴇ

ʤӭѝ ᾍΙ ̵ LP ᴇ ♬

ʤ ѝ Ι

 optimality װ optimality 

͈ ♥ ʴ

 

 

 

 

 

 

 

 

 

 

 

 



57 

MSI Copy right©2015 All rights reserved  

 8   

Ẁ ᶭὑ ♬

ʴ ʤ ˗ ד  

 

 Mosel ӓ  

 ὑ Ḩ⅝ Ẁ (bound)

ʹ Xpress- Optimizer ♬

 

 

13 BCL ̓ ֿ ὕ  

 

8.1 Ẁ ᶭὑ  

ʤ ⱳ  

1.  LP ᴇ   

2.  ʸ (rounding heuristic) ᾍꜘ Ẁ frac Ι 0

Ẁ buy 0 ᶭὑ ᾍꜘ Ẁfrac Ι Ẏ

Ẁ buy 1 ᶭὑ   

3.  ♬ MIPᵂ   

4.  ὕ ֯ ♬ ʴ   

5.  Ẁ ᵂ 

  

6.   MIP ᵂ Ι

Ι  ̓  

 

ʣ 2  

Ҋֻ Ẁ frac 0.3 ʣ Ẏ Ι 0͈.2 ̓

ʝ Ή Ẁ  ̓

  ₡ ᾛ Ι   

 

6  

Ι ὑ װ Ι Ι

LP ᴇ Ι

ў ϼ ἧἸ ὕ ֯

LP ᴇ  
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8.2 Mosel ὕ   

 2 ̸ ᵂ ʤ Ẁ

ⱳ   

6 MIP 1 ̓ Ẁ ᶭὑ ♬

ὕ proedure  ◐╛ ὑ

̱ ᾛ Ẁ ѧ ѝ

̓ ὗ maximization ᴀ ї ᵂ Ѽ

ὕ ӽѱ Ẁӓ ᾍꜘ

Ẁ   
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ⱳ  

 

 

8.2.1  

Mosel ̱ ̧ procedure  

procedure Ồ ♥ procedure ׀Ѽ end- procedure  

ֿ  function Ồ ♥ function ׀Ѽ
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end- function ʰ

function ḹֻ return type ͈  

 

 integer Ѧ

array(range)ofstring real ʣ  

 

1  declarations ὑ

ҧ ѹ ὑ 

verloaded ֯ Ӵʝ ֻ

֝ Mosel ὑ

ὑ ᾜ  1 Ἥ ὑ

overloaded ֯ ὑ ͈ Mosel User Guide

֓ ʤ  

 

8.2.2 Optimizer  

 

Xpress- Optimizer ὑ ̓ Ồ  

IVE ͑ ̀ module browser

ʤ Modules >> List available modules

button ʤ Optimizer Optimizer 

Reference Manual ֓ ʤ Mosel  setparam

 getparam ͈ ѧ mmxpr ӽѱ

Output/input window ẉ

Ḹ Optimizer LP 

ѝ MIP ѝ  

 

Ҳ XPRS_CUTSTRATGY 

ў ᵂ presolve 

 XPRS_PRESOLVE қ Ѽы ᾛ

ר ᵎ  

Optimizer ʴ ᵂ Optimizer Ẁ ḹֻ

  

  

ὑ қ Xpress- Optimizer ̓ ⱳ

ḹֻ Xpress- Optimizer 

Ι ̓ ͈



62 

MSI Copy right©2015 All rights reserved  

͔   

  

ӓ   

қ maximization procedure 

̓ ʝ ʣ LP ᴇ

MIP ᵂ Ћ̱ װ α

ḹ ̓ over 

loaded subroutine ὑ ͈   

 

  

қ ѧLP ᴇ ♥ ᵂ ̲ Ẁ қ Ѽ

К

ᵂ ♥ П MIP

LPᵂ ѧ (fromscratch) MIP 

ʴ

  

  

Ẁ  

ᵂ Optimizer ͈optimization statement ὕ

loadprob ᴀ ї ♥ setlb setub Ẁ Optimizer

Ѱ ╛ Ẁ қ ѹ Ẁḹֻ ᵂ П

ⱳ   

͈ ̓ Optimize Mosel Language Reference 

Manual mmxp ֓ ʤ   
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8.2.3  

Optimizer ὕ ֯ ὦΙ ♬ ♥Mosel Comparison tolerance (ZEROTOL) TOL

Ι ̸ ὕfsol(s)=0 Ѩѩ fsol(s)

TOL TOL ̬ ḹ fֻsol(s)>=0.2 fsol(s) Ι ᾛ 0.2=TOL

װ  

₡ ₡ ᾛ Ι ὦΙ Mosel

Optimizer ὕ ֯ ὦΙ П Mosel ̓ Optimizer ֿ

Ι ͔  
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 9  Mosel ḛ  

Mosel ̓ ҷ ḛ ̓

ʤ  

 deployment  

 BIM װ ̓  

  ӓ BIM  

 Mosel IVE  

 Optimization Modeler ̸  

 

Mosel ̓ ҷ ḛ ̓

ʤ  

 

9.1 deployment  

deploy

Figure9.1 Run Mosel ʤ Visual Basic Java

̀ ֿ  

 

Next Figure 

9.2   
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Saveas ̓ Ѽ׀ ḹ

Visual Basic Project MS Excel worksheet қ Visual 

Basic Project ḹֻ xprm.bas ד

 

Mosel ̓ deployment ̸ C Java

ὕ  

 

9.2 BIM  

˹ Mosel BIM ◐╛ ̌ὑ

BInary Model file  BIM Mosel ̓ Ћ̱

.mos Ẇ

ד ѩΉ Њ

BֿIM ̓ ὕ

˿ ֯ ʤ9.3.2 ֓  

BIM Build >>Compile button  

ʤ BIM Mosel ֿ mos .׀  

█ἧ. bim  ̸ deployment ̓ ˹

ᶥ ѩ  Produce standalone .BIM file(with debug information) Produce 

standalone .BIM file (all names stripped)  ̓ ⱳ ר ї ḹֻ ѧ

IVE 2 ד
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ͪ ḹֻ ҿ ̓ ḹֻ ̓ ׀

Ѽ ֝ Mosel . mos  ὕ

֓ ḹֻBIM ⱳ  

 

9.3 ʹ  

9.3.1 Mosel ὕ  

Ẇ ̊ʤ  

 

BIM ѩ ̸ ḹֻ ͈ ̊ʤ ѝ

Mosel ὕ  

 

 

 

9.3.2  

4 IVE Mosel ὕ ͈

ὑ ʹ ἶ

Ẁ ẉ ᵂ Mosel

BIM ḛ ḹֻ
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 foliodata.mos   Ѽ 2  numerical׀

ʹ ̀ К ὑ ὑ

Ι ֝  

 

 

ֿ BIM ὑ Ẁ ὕ Ӵ`run' function call

қ  

 

 

9.3.3 VB їҘϼ 

Visual Basic їҘ Mosel VB ̓ Mosel

їҘ

folioout.txt Mosel ὕ (the execution of theMosel 

model) ̊ʤ ᶪ  

 

͈ ʴ

Mosel ֝ ї

ʣ2
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ʤ  

 

9.4  

9.4.1  

Mosel К Xpress- Optimizer ӓ Ồ ḹֻ

Mosel ḛ ʝ ḹֻW

К

ḹֻ ̸ ⱳ ḹֻ

Xpress 2

extended MPS extended LP format ♥ Ѱ ╛ ἶ ◐╛

֝  

Mosel IVE  

 

.  IVE  ̓

ὕ ♥ Build >> Export matrix file button  

ʤ ї matrix export window ʴ

 

2.  ʴmatrix generation statement ̓ ᵂ MPS ̸

ʤ қ  

 

Ẏӓ ʤ Њ  

 

optimization statement Ѽ optimization statement ̈ Њ  

  model file ὕ ♥ ̸ C

֯  

 

9.4.2  

Build >>Optimize matrix file

button  ʤ ̊ʤ  
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IVE ̓  Mosel ὈЋ Ḹ ד

ᾍꜘ Ḹ ̓ ὕ ᵂ ֳ

ζ  
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9.5 Optimization Modeler  

Xpress client- server ӓ

К Optimization Modeler Optimization Modeler GUI

͔ Mosel

ʤ Optimization Modeler

Ѽ  

 

9.5.1 ρ 

Optimization ModelerК Mosel Mosel ₲ʹ Mosel

Optimization Modeler ѧ ὑ ⱳ қ ͑

mminsight Optimization Modeler

ὕ ᴀ Optimization Modeler

ρ Ὀ˓ ʤ

̓ Ẁ

Њ Optimization Modeler ◐╛

ӓ Ồ ᴀ ї

ʹ Ϸ ʤ
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Ћ ѹ

Optimization Modeler ̓  

 

9.5.1.1  

Optimization Modeler ὈЋ ◐ ͑ 9.2 BIM

BIM Optimization Modeler ѝ

Mosel ὕ

Optimization Modeler project archiveК ̓ ̀

ד Ẳ BIM

custom view definitions)

Mosel ZIP Xpress͈ ׀

ZIP archive  

К ͑  

 

9.5.2 Optimization Modeler GUI Ҳ  

Optimization Modeler Analyst Client Windows

Ҳ ֯ Windows  client Ҳ Start>>FICO 

>>Xpress>>Optimization Modeler Analyst Client client Ҳ

Xpress installation bin Њ  
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ʤ ЊҘ  

 

 

Optimization Modeler server Ҋ ► Server

ḹֻ ѝ Ҳ Optimization Modeler Analyst Client ὑ

ḹֻ ᶫ ҚOptimization 

Modeler  

 

Optimization Modeler Menu  Tool ‼ζ

Repository pane Entities pane ʤ Run pane

ѝ Ḹ ḹֻ

̓ ̸ ʴ ʹ ḹֻ

П Ϸ  

 

9.5.2.1 Optimization Modeler  

˗Ѽ ρ  

  Repository pane  

  ֓ menu File>>New >>New Project  

  Open  

  ᶥ ˘ ʝ Yɩes ̸  
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Ẇ ѝ ὕ

 

 

̓scenario run ὈЋ

ὕ  

ʤ Job Queue pane Mosel ὕ Optimization 

Modeler ὕ ρ Ὀ˓ ʤ Ẁ  

 

 

9.5.2.2 Optimization Modeler  

ʤ ᶫ Repository pane █ ‼  

 

ḹ Eֻntities pane ₡ ʤ ♬  
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ὑ ̓ Optimization Modeler

ѝ  

ʣ Repository Entities panes ʴ

Ⱳ View pane built - in default view

RepositoryК Entities panesК ѩ ֳ

Deleteõ,õRenameõ, XXX Open

ʤ ̓entities pane ʤ view Ẳ

 

 

 input>>Parameters ʝ Ι

ὕ ̓ ὕ Ι NB: ׀ ὑ

ʴ Ẇ ⱳ  

 results>>scalars ʝ Ѱ ╛

Ḹ Ћ  

 results>>frac ד ὑẀ Ι

қ ѦRET Ι Optimization Modeler Ҳ

ֿ В Ћ Ѧ қ 

 results>>frac ὑ Chart >>Settings

Chart type select "Pie"

>>OK ὑ ѩ ὑview Table f rac

New Chart  

ʣ Ћview К ᾽ К

view ρ ‼ view view Ҳ

ḹ ( ) ͈view frac

view Ҳ ḹ Optimization Modeler ֳζ

̸ ʤ Ẁ
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9.5.2.3 ʹ  

view ̸ ʣ

̸ ρ Ὀ˓ ʝ ר ̸

Optimization Modeler ὕ view

ḹֻ view ֯

Edit>> Edit  

Ẁ ̸͝ ḹֻ  

 

Ι К Ι ЊҘ 

Ѧdata қ ʤ Ѧ ͈view 

Table: parametersК MAXVALΙ ʹ Run

run Ẁ  

SHARES newone Ѽ׀ RET Ι ЊҘ view Table frac

ʤ қ frac  

 

̑ ʹ Optimization ModelerК File >>Save

ὑʹ Ѽ׀ ̂
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ѝҊ

 

 

9.5.2.4  

Пὕ ̈ ̸

built - in multi - scenario table chart views ̓  

̸ ̸ ׀ ֳNew 

Scenario ̀ ḹֻ ֳ Clone

 

 

̸ ̓ ˘ ̸

ѧ MAXVAL 0.2 Ẁ ˘ᶥ MAXVAL 0.4 ὑ

ʹ ♥ ֺ Run  

Repository pane folioinsight׀ Open with Multi 

Scenario Table ֺ Ι ♬

қ table view ֳ MS Table Add

ⱷ ὑẀfrac Ћ Ι қ

ֳ Remove Ι ѹ

chart view Chart type Bar

Chart Settings ЊҘUse default 

title Њ ♥ ʤ ᶫ ♬

Depth effect  

 

Ι ̀ MAXVAL ὑ view ᾍꜘ MS 

Table Add ˘

Ι a multi - scenario chart multi - scenario table

Objective New Multi  Scenario Chart ʤ

9.5.2.2 Ή ᾍfrac Ѧ chart view  
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 Getting started with BCL 

 10  ◐ ᵂ ЊҘ  

2 ὑ╛ӓ ᵂ ͈ BCL ὕ

Е̱  2 ̸ █ қ ̓BCL

 

 BCL LP  

  ̓  

  BCL  

  ᵂ  

 

3 Mosel ̓ ֿ ͈ ὑ╛ӓ  

15 Xpress- Optimizer ̓ ᵂ ЊҘ  

 

10.1 BCL  

ᾛНἧ BCL ͈ C++ C++

ἧ ╛ ◐╛ ◐╛

₡ ͛ѫ ֿ BCL C Java Visual Basic

̓ ὕ ̊ʤBCL 2 LP ᵂ ὕ  
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ʣ  

 

10.1.1 ѧ ӓ 

BCL C++ ̓ ⱳ BCL

ι namespace ὑ ѧ ӓ ḹֻ ʤ

ѧ ᵂ BCL Ҳ ѧ ӓ  

 

Ѽ׀ ᵂ  

 

10.1.2  

̱ ὑ ὑẀ  Ồ ὑ

Ѱ ╛ ὑ ͈ C++ Java  Ѱ ╛ ◐╛

Ѱ ╛ ʝ ѩ(termwise )  
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͈ Ѱ Ѱ ╛ ̊ʤ  

 

 

2 Ѱ ╛ ὑ BCL В

̓ C VB 2 Ѱ ╛ ὑ Ѱ ╛ ὑ

ᴷʝ  

╛ Ѱ ╛ ͈ ̓ Ѱ╛ ὑ ḹֻ =

╛ ֵ ˘ ̓ ⱳ ʤ Ẁ ʣ

upper bound  ὑ ̓ ѩΉ ̈

Ẁ bounds ὑ ḹֻ ʤ

name variable type  Ẁ  bounds ʣ ʤ ד ὈЋ Ḹ

ⱳ  

 

͈ ὑẀ Ѱ ╛ ἬѦ׀ Ѽ׀ ̂

Ѽ׀ ὑ ḹֻBCL ׀

ὑ Ѽ׀ ̂ Optimizer ̸

ὦ  

 

10.1.3  

ὕ Ѽ ӓ ⱷ ὑẀ ᴀ ї ̓ Ẏӓ ὑ

ὑ ЋѰ ᾍ ὑ

Ẏӓ Xpress- Optimizer ᴀ  

ἬѦ ╠ LP ̓  

̀̓ Ι primal "p" dual Simplex "d" Newton- Barrier "b"  

 

10.1.4 ӽѱ 

♥ Ẁ ֝ Ι

 

 

10.2 ὕ 

♫  Xpress- Optimizer  BCL Windows 

ṑ ̊ʤ  / ̓
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Linux Solaris ḹֻ ʤ ̓ ʤ  

 

̀ ḹֻ corresponding distribution  makefile ͈ ֓ ʤ

♬ ὕ ʤ  

 

 

 

 

 

 

 

ʣ ӭѝXpress- Optimizer 3 

Ѱ ╛ 10 Ẁ LP

dual Symplex  ʤ ӭѝ

Ẏ  14.0667 Ι 1 3 5 6 9

Ћ̱30% 1 6 20% 3

13.3333% 9 6.6667% 5 ʤ ʣ

ֵ 0 Ồ Ѱ ╛ ὦ

Ӕ 50% 1 3  Њ 33.33%

3 9  ӓ Ồ Ѽ ̊ʤ қBCL 
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 Xpress- Optimizer ӽѱ   

 

ὑ BCL Xpress- Optimizer ӽѱ

ʤ  

ӽѱ 0 4 ᶪ ὕ ֯ Ι 13 ͈

ⱨ Optimizer

 

 

10.3  

Ӵ Ẁ ֵ ̈ װ ̓ ͈

ᵂ ἬѦ ̓

Кὦ ʤ  

 

 

̓ Ѽ ʹ  
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Ѧ ἬѦ ֻ

қ ֻ ROI Ι

ὑ ͈ ֻ ὑ

ѧ Ҋ ► ẉ ЊҘ Ҳֻ

Ẏ ѧ Ẏ ὑ ⱳ ὕ

getSize ♬ ̓

ʴ   !  ̂ ̲ Њ

ἬѦ  ὕ ♥ ד

֝ ᶪ ἬѦ װ

ἬѦ ὕ ד Ӣў

  , ѩ ֵ ̓ ἬѦ

ꜘ Ẁ ʤ ͈  ʴ ◐╛ ὑ

ꜘ ѩ ʹ ѝ ӽѱ

Ӵ ֵ Ѽ׀
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10.4  

BCL

Ẁ ᴀ ї

ʴ Ι ͈maximization

Ѽ  

 

 Њ Ẁ ׀  

 

ᵂ ♥ ʴ Ι 

 

 

BCL ї ї ὕ

₡ ֺ Ι ⱳ BCL 

Ẏ ḛ ͈ ̊ʤ explicit  

initialization ̓

  

 

t LPᵂ ̓ LPᵂ ʣ

ḹֻ BCL װ Ι Ὣ  
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10.5  

Xpress- Optimizer ӓ BCL 

 ʴ Ồ ᵂ

ḹֻ ̸ ⱳ ḹֻ

Xpress 2 █MPS

█LP ♥ Ѱ ╛ ╛ ◐╛

MPS optimization statement 

Ѽ optimization statement ̈ BCL ̊ʤ қ

̸ ̸  

 

LP ḹֻ ʤ  ̓

 

LP ӓ ᾛӓ Ẏӓ Ḹsense ד

ᾛӓ Ẏӓ ḹֻ ⱳ

Ѽ׀  
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 11  ֻ  

10 ֻ MIP  ᵂ █ ̊ʤ

  

 Ẁ ὑ   

MIP ♬Xpress- Optimizer ̸  MIP ӓ

  

 6 ֿ ͈ ̓ Mosel ὑ╛ӓ

 16 Xpress- Optimizer ᵂ ЊҘ

 

 

11.1 █ᵂ  

ὤ ᾛ ͪ Ѱ ὑ╛ӓ ̊ʤ֯ ר

 

ד  .1 Ѱ  

2.  Њ ᾜ ˔ 10  

2 ѩ ʴ 2 Ѱ  

 

11.2 MIP 1 ͪ Ѱ  

͔Ι Ι 2 ̸ LP Ẁ

˘ ֻ ̈Њ ⱳ Ẁ Ẁ Ẁ

ד 0̊Ẇ ḹֻ Ẁ 1 ֝ ֻ Ẏ

Ѱ ̊ʤ Ѱ ᾚЊ Ẁ Ẏ ֿ

1 Ι ֝ Ѱ  

 

Ẁ Ẁ ( Ћ ) ̂

ⱳ >0 =1 Ḣ ḹֻ ר͜

ḹΙֻ ֻ >0 =1

ⱳ  

̊ʤ ʥ ╛ ὑ╛ӓ  

 

s  0 Ẏ

1 Ι 0  0 

 Ћ ֝ Њ װ Ѱ ╛
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 1 Ι ֝  0 Ι ֝ ֯ ר ʤ

ᵂ  1 Ι ֝

 0 Ι ʰ Ẁ0 ֿ ҧҘ  

 

11.21 BCL  

10 ὑ╛ӓ LP Ẁ Ѱ ╛ █ Ẁ

˗ὕ ֝ Ι0 1 Ẁ ὑ

ѩ Ẁ Ẁ Ẁ

ʦ ʣ ʤ Ι ֝ Ẁ BCL Ẁ

ὑ MIP2 ʝ

Ẁ ӭ Ẁ semi-  continuousvariable  ͈  

 

 


















































































