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ʐʪʘ ʿʝ ʛʨʘʜʠʚʦ ʢʫʨʩʘ? 

Å ʋʚʦʜ. ʇʨʝʛʣʝʜ ʧʦʿʤʦʚʘ ʠ ʧʨʝʜʩʪʘʚˀʘˁʝ ʦʩʥʦʚʥʝ ʪʝʦʨʠʿʝ ʨʝʰʘʚʘˁʘ ʩʠʩʪʝʤʘ 
ʥʝʣʠʥʝʘʨʥʠʭ ʿʝʜʥʘʯʠʥʘ ʥʘ ʢʦʿʝ ʩʝ ʩʚʦʜʝ ʦʧʪʠʤʠʟʘʮʠʦʥʠ ʘʣʛʦʨʠʪʤʠ ʫ ʠʥʞʝˁʝʨʩʪʚʫ  

Å ʉʠʩʪʝʤʘʪʠʟʘʮʠʿʘ. ʇʦʜʝʣʝ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʘʣʛʦʨʠʪʘʤʘ 

Å ʆʧʪʠʤʠʟʘʮʠʦʥʠ ʘʣʛʦʨʠʪʤʠ: 

ï ʩʣʫʯʘʿʥʦ ʧʨʝʪʨʘʞʠʚʘˁʝ (ʝʥʛʣʝʩʢʠ: random search) 

ï ʩʠʩʪʝʤʘʪʩʢʦ ʧʨʝʪʨʘʞʠʚʘˁʝ (ʝʥʛʣʝʩʢʠ: systematic search) 

ï ʛʨʘʜʠʿʝʥʪʥʘ ʤʝʪʦʜʘ (ʝʥʛʣʝʩʢʠ: gradient method) 

ï ʩʠʤʧʣʝʢʩ ʘʣʛʦʨʠʪʘʤ (ʝʥʛʣʝʩʢʠ: Nelder-Mead simplex) 

ï ɼʘʥʮʠʛʦʚ ʩʠʤʧʣʝʢʩ ʘʣʛʦʨʠʪʘʤ (ʝʥʛʣʝʩʢʠ: Dantzig simplex) 

ï ʛʝʥʝʪʠʯʢʠ ʘʣʛʦʨʠʪʘʤ (ʝʥʛʣʝʩʢʠ: genetic algorithm) 

ï ʩʠʤʫʣʠʨʘʥʦ ʢʘˀʝˁʝ (ʝʥʛʣʝʩʢʠ: simulated annealing) 

ï ʢʨʝʪʘˁʝ ʿʘʪʘ (ʝʥʛʣʝʩʢʠ: particle swarm optimization) 

ï ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʝʚʦʣʫʮʠʿʘ (ʝʥʛʣʝʩʢʠ: differential evolution) 

Å ʆʧʪʠʤʠʟʘʮʠʿʘ ʩʘ ʚʠʰʝ ʢʨʠʪʝʨʠʿʫʤʘ. ʇʘʨʝʪʦ ʬʨʦʥʪ ʠ ˁʝʛʦʚʦ ʦʜʨʝʹʠʚʘˁʝ 
ʢʦʨʠʰ˂ʝˁʝʤ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʘʣʛʦʨʠʪʘʤʘ  

Å ʈʘʜ ʥʘ ʨʘʯʫʥʘʨʫ. ʉʘʛʣʝʜʘʚʘˁʝ ʦʩʦʙʠʥʘ ʠ ʧʘʨʘʤʝʪʘʨʘ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʘʣʛʦʨʠʪʘʤʘ ʢʦʿʠ 
ʩʫ ʦʜ ʟʥʘʯʘʿʘ ʟʘ ʧʨʘʢʪʠʯʥʫ ʧʨʠʤʝʥʫ ʢʨʦʟ ʧʨʦʛʨʘʤʠʨʘˁʝ ʠ ʩʠʤʫʣʘʮʠʿʝ ʥʘ ʨʘʯʫʥʘʨʫ  



 

ʀʥʞʝˁʝʨʩʢʠ ʦʧʪʠʤʠʟʘʮʠʦʥʠ ʘʣʛʦʨʠʪʤʠ 3/34 

ɿʘʰʪʦ ʩʘʤʦ ʦʩʥʦʚʥʠ ʘʣʛʦʨʠʪʤʠ 

ʦʧʪʠʤʠʟʘʮʠʿʝ? 

Åʃʠʪʝʨʘʪʫʨʘ ʠʟ ʦʧʪʤʠʟʘʮʠʦʥʠʭ ʘʣʛʦʨʠʪʘʤʘ ʿʝ 

ʠʟʫʟʝʪʥʦ ʦʙʠʤʥʘ 
Åʋʧʦʪʨʝʙʘ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʘʣʛʦʨʠʪʘʤʘ ʿʝ  
ʠʟʫʟʝʪʥʦ ʨ ʘ ʩ ʧ ʨ ʦ ʩ ʪ ʨ ʘ ˁ ʝ ʥ ʘ 

Åʀʟʘʙʨʘʥʠ ʩʫ ʦʥʠ ʘʣʛʦʨʠʪʤʠ (ʠʣʠ ʢʣʘʩʝ 
ʘʣʛʦʨʠʪʘʤʘ) ʢʦʿʠ ʩʝ ʜʘʥʘʩ ʥʘʿʯʝʰ˂ʝ 
ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʫ ʠʥʞʝˁʝʨʩʢʦʿ ʧʨʘʢʩʠ 

Åʉʧʝʮʠʿʘʣʠʟʦʚʘʥʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʫʩʢʝ ʢʣʘʩʝ 
ʧʨʦʙʣʝʤʘ ʥʝ˂ʝ ʙʠʪʠ ʧʦʩʝʙʥʦ ʦʙʨʘʹʠʚʘʥʠ 
(ʥʧʨ: quick-sort, Dijkstra's algorithm, Chess 
Masteré)   
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ʂʘʢʦ ʿʝ ʦʨʛʘʥʠʟʦʚʘʥ ʢʫʨʩ? 

Å ʇʨʝʜʘʚʘˁʘ:  
30 ʯʘʩʦʚʘ ʧʨʝʜʘʚʘˁʘ + 30 ʯʘʩʦʚʘ ʚʝʞʙʠ +15 ʯʘʩʦʚʘ ʣʘʙʦʨʘʪʦʨʠʿʝ  

Å ʃʠʪʝʨʘʪʫʨʘ 
ï Z. Michalewicz, D.B. Fogel, How to Solve It: Modern Heuristics, Springer, 2004  

ï Xin-SheYang, Engineering Optimization An Introduction with Metaheuristic 
Applications, University of Cambridge, Department of Engineering, Cambridge, United 
Kingdom, Wiley 2010 

ï D.E. Goldberg, Genetic Algorithms in Search, Optimization, and Machine Learning, 
Addison-Wesley Professional, 1989 

Å ʆʮʝˁʠʚʘˁʝ 
ï ʇʨʝʜʠʩʧʠʪʥʝ ʦʙʘʚʝʟʝ (ʟʘʜʘʮʠ ʥʘ ʚʝʞʙʘʤʘ, ʥʦʩʝ 5 ʠʣʠ 10 ʧʦʝʥʘ) ï  
ʥʘʿʚʠʰʝ 80 ʧʦʝʥʘ, ʦʜʩʝʮʘ ʩʝ ʥʘ 70 ʧʦʝʥʘ 

ï ʀʩʧʠʪ (ʦʜʙʨʘʥʘ ʧʨʦʿʝʢʪʘ ʧʦ ʠʟʙʦʨʫ) ï ʫ ʪʨʘʿʘˁʫ ʜʦ 120 ʤʠʥʫʪʘ,  
ʥʘʿʚʠʰʝ 40 ʧʦʝʥʘ, ʦʜʩʝʮʘ ʩʝ ʥʘ 30 ʧʦʝʥʘ 

ï ʂʦʥʘʯʥʘ ʦʮʝʥʘ ï ʫʢʫʧʘʥ ʙʨʦʿ ʧʦʝʥʘ ʩʝ ʜʦʙʠʿʘ ʩʘʙʠʨʘˁʝʤ ʧʦʝʥʘ ʜʦʙʠʿʝʥʠʭ ʥʘ 
ʦʩʥʦʚʫ ʧʨʝʜʠʩʧʠʪʥʠʭ ʦʙʘʚʝʟʘ ʠ ʠʩʧʠʪʘ. ɿʘ ʧʦʣʘʛʘˁʝ ʠʩʧʠʪʘ ʥʝʦʧʭʦʜʥʦ ʿʝ ʦʩʚʦʿʠʪʠ 
ʙʘʨ 51 ʧʦʝʥ. ʆʮʝʥʝ 6-10 ʩʫ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʜʝˀʝʥʝ ʫ ʦʧʩʝʛʫ ʦʜ 51 ʜʦ 100 ʧʦʝʥʘ 

Å ʈʘʩʧʦʨʝʜ (ʪʝʨʤʠʥʠ ʧʨʝʜʘʚʘˁʘ ʠ ʚʝʞʙʠ): ? 
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ʂʘʢʦ ʩʝ ʠʟʚʦʜʝ  

ʧʨʝʜʘʚʘˁʘ ʠ ʚʝʞʙʝ? 

Åʇʨʝʜʘʚʘˁʘ: 

ïʩʣʘʿʜʦʚʠ  

ïʪʘʙʣʘ & ʢʨʝʜʘ  

ïʨʘʯʫʥʘʨ ʟʘ ʠʣʫʩʪʨʘʮʠʿʝ ʠ ʧʦʢʘʟʝ 

Åɺʝʞʙʝ: 

ïɺʠ ʨʘʜʠʪʝ ʥʘ ʨʘʯʫʥʘʨʫ  

ïʧʨʦʛʨʘʤʠʨʘˁʝ: C/C++ ʠ MATLAB  

ʠʣʠ ʧʨʝʤʘ ɺʘʰʝʤ ʠʟʙʦʨʫ (Python, Java, C#...) 

ʙʠʪʥʦ ʿʝ ʜʘ ʧʨʦʛʨʘʤ (ʧʨʦ)ʨʘʜʠ!  

ïʢʦʨʠʰ˂ʝˁʝ ʧʦʩʪʦʿʝ˂ʝʛ ʩʦʬʪʚʝʨʘ 
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ʇʨʠʤʝʨʠ ʧʨʦʿʝʢʘʪʘ ʢʦʿʝ ʩʫ ʨʘʜʠʣʠ 

ʩʪʫʜʝʥʪʠ ʧʨʝʪʭʦʜʥʠʭ ʛʦʜʠʥʘ 

Å ʆʧʪʠʤʠʟʘʮʠʿʘ ʣʦʛ-ʧʝʨʠʦʜʠʯʥʝ ʘʥʪʝʥʝ 

Å Microwave imaging ʢʦʨʠʰ˂ʝˁʝʤ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʘʣʛʦʨʠʪʘʤʘ 

Å ʆʧʪʠʤʠʟʘʮʠʿʘ ʬʠʣʪʨʘ 

Å ʇʝʨʬʦʨʤʘʥʩʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ 

Å ʇʨʦʚʝʨʘ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʘʣʛʦʨʠʪʘʤʘ ʥʘ ʩʢʫʧʫ ʘʥʘʣʠʪʠʯʢʠʭ (ʪʝʩʪ) 
ʬʫʥʢʮʠʿʘ 

Å ʈʝʰʘʚʘˁʝ ʥʝʣʠʥʝʘʨʥʦʛ ʝʣʝʢʪʨʠʯʥʦʛ ʢʦʣʘ ʦʧʪʠʤʠʟʘʮʠʦʥʠʤ 
ʘʣʛʦʨʠʪʤʠʤʘ 

Å ɺʠʰʝʢʨʠʪʝʨʠʿʤʫʩʢʘ ʦʧʪʠʤʠʟʘʮʠʿʘ ʰʠʨʠʥʝ ʠʥʪʝʨʢʦʥʝʢʮʠʦʥʠʭ ʣʠʥʠʿʘ 

Å ʆʧʪʠʤʘʣʥʦ ʨʫʪʠʨʘˁʝ ʫ ʢʦʤʫʥʠʢʘʮʠʦʥʦʿ ʤʨʝʞʠ 

Å ʇʨʝʧʦʟʥʘʚʘˁʝ ʨʫʯʥʦ ʥʘʧʠʩʘʥʠʭ ʮʠʬʘʨʘ ʢʦʨʠʰ˂ʝˁʝʤ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ 
ʘʣʛʦʨʠʪʘʤʘ 

Å ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʛʦʚʦʨʥʠʢʘ ʢʦʨʠʰ˂ʝˁʝʤ PSO ʘʣʛʦʨʠʪʤʘ 

Å ʋʧʨʘʚˀʘˁʝ ʿʝʜʥʦʩʪʘʚʥʦʤ ʠʛʨʦʤ ʧʦʤʦ˂ʫ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʘʣʛʦʨʠʪʤʘ 

Å ʀʛʨʘ ʩʘ ʣʦʛʠʢʦʤ ʛʝʥʝʪʠʯʢʦʛ ʘʣʛʦʨʠʪʤʘ 
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ʆʜʘʢʣʝ ʦʚʘʿ ʢʫʨʩ ʦ ʦʧʪʠʤʠʟʘʮʠʿʠ? 

 


