
ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ  
ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
çʄʦʩʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʠʥʩʪʠʪʫʪ 

(ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 
 

 

 

 

 

ʆ. ʖ. ɸʛʘʨʝʚʘ, ʖ. ɺ. ʉʝʣʠʚʘʥʦʚ 

 

 

 

 

ʕʃɽʄɽʅʊʓ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʃʆɻʀʂʀ 

ʀ ʊɽʆʈʀʀ ɸʃɻʆʈʀʊʄʆɺ 
 

 

 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 
 

 

 

 

 
 

 

 

 

 

 

 

 

ʄʦʩʢʚʘ 2017 



 2 

ʋɼʂ 510 

 

 

ɸʚʪʦʨ:r 

ɸʛʘʨʝʚʘ ʆ. ʖ., ʢ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘè,   

ʠʥʩʪʠʪʫʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʄɸʀ 

 

ʉʝʣʠʚʘʥʦʚ ʖ. ɺ., ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘè,   

ʠʥʩʪʠʪʫʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʄɸʀ 

 
 

 

 

 

 

ɸʛʘʨʝʚʘ, ʆ. ʖ. 

  ʕʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʠ ʪʝʦʨʠʠ ʘʣʛʦʨʠʪʤʦʚ [ʊʝʢʩʪ] : 

ʫʯʝʙ. ʧʦʩʦʙʠʝ / ʆ. ʖ. ɸʛʘʨʝʚʘ, ʖ. ɺ. ʉʝʣʠʚʘʥʦʚ. ð ʄ. : ʄɸʀ, 2017. 

ð 75 ʩ. 

 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʄɸʀ, ʠʟʫʯʘʶ-

ʱʠʭ ʜʠʩʮʠʧʣʠʥʳ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚè ʠ 

çɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘè. ʆʥʦ ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ ʧʦʤʦʯʴ ʩʪʫʜʝʥ-

ʪʘʤ ʣʫʯʰʝ ʫʩʚʦʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʇʦʩʦ-

ʙʠʝ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʚʘʞʥʳʭ ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ 

(ʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ) ʠ ʪʝʦʨʠʠ ʘʣʛʦʨʠʪʤʦʚ. 

ɽʛʦ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʶʪ ʢʦʥʩʧʝʢʪʳ ʣʝʢʮʠʡ, ʢʦʪʦʨʳʝ ʯʠʪʘʣʠʩʴ ʩʪʫ-

ʜʝʥʪʘʤ. ɼʘʥʥʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ, 

ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʫʢʘʟʘʥʥʳʭ ʨʘʟʜʝʣʦʚ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʣʦʛʠʢʠ ʠ ʪʝʦʨʠʠ ʘʣʛʦʨʠʪʤʦʚ ʠ ʫʪʚʝʨʞʜʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ 

ʵʪʠʭ ʧʦʥʷʪʠʡ. 
 

ʋɼʂ 510 

 

 

 

 

 

 

É ɸʛʘʨʝʚʘ ʆ. ʖ., 

ʉʝʣʠʚʘʥʦʚ ʖ. ɺ., 2017 

 É ʄɸʀ, 2017 
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ɺʚʝʜʝʥʠʝ 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʘʥʥʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʠʟʣʦʞʝʥʠʝ 

ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʠ ʪʝʦʨʠʠ ʘʣʛʦʨʠʪʤʦʚ, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʝ ʧʝʨʚʦʡ ʯʘʩʪʠ ʢʫʨʩʘ ʣʝʢʮʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʣʦʛʠʢʘ ʠ ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚè, ʯʠʪʘʝʤʳʭ ʩʪʫʜʝʥʪʘʤ ʄɸʀ. 

ʆʥʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤ ʩʪʫʜʝʥʪʘʤ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʪʘʢ-

ʞʝ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ çɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘè.  

ɺ ʧʦʩʦʙʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʤʳ: ʘʣʛʝʙʨʘ (ʣʦʛʠ-

ʢʘ) ʚʳʩʢʘʟʳʚʘʥʠʡ, ʣʦʛʠʢʘ ʧʨʝʜʠʢʘʪʦʚ, ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚ. ʆʥʦ 

ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʠʟʣʦʞʝʥʥʦʡ ʪʝʦʨʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. 

 

ʌʦʨʤʘʣʴʥʘʷ ʣʦʛʠʢʘ ð ʦʜʥʘ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʥʘʫʢ. ʆʪʜʝʣʴʥʳʝ 

ʬʨʘʛʤʝʥʪʳ ʝʝ ʥʘʯʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʚ VI ʚ. ʜʦ ʥʘʰʝʡ ʵʨʳ ʚ 

ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʠ ʀʥʜʠʠ. ʆʩʥʦʚʘʪʝʣʝʤ ʵʪʦʡ ʥʘʫʢʠ ʩʯʠʪʘʝʪʩʷ ʛʝ-

ʥʠʘʣʴʥʳʡ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʡ ʫʯʝʥʳʡ ɸʨʠʩʪʦʪʝʣʴ, ʢʦʪʦʨʳʡ ʦʙʩʪʦʷ-

ʪʝʣʴʥʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣ ʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʤʳʰʣʝ-

ʥʠ,̫ ʠ ʪʝʤ ʩʘʤʳʤ ʟʘʣʦʞʠʣ ʥʘʯʘʣʘ ʣʦʛʠʢʠ. ʃʦʛʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʫʯʝʥʠʠ ɸʨʠʩʪʦʪʝʣʷ, ʩʫʱʝʩʪʚʦʚʘʣʘ ʜʦ ʥʘʯʘʣʘ XX ʚ., ʧʦʩʣʝ ʯʝʛʦ ʚ 

ʥʝʡ ʧʨʦʠʟʦʰʣʘ ʩʚʦʝʦʙʨʘʟʥʘʷ ʥʘʫʯʥʘʷ ʨʝʚʦʣʶʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʩʠʤʚʦʣʠʯʝʩʢʦʡ, 

ʠʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ. ʀʜʝʠ ʧʦʩʣʝʜʥʝʡ ð ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʚʝʜʝʥʠʷ ʨʘʩʩʫʞʜʝʥʠʡ ʢ ʚʳʯʠʩʣʝʥʠʷʤ ð ʙʳʣʠ ʚʳʩʢʘʟʘʥʳ ʝʱʝ 

ʥʝʤʝʮʢʠʤ ʫʯʝʥʳʤ ɻ. ɺ. ʃʝʡʙʥʠʮʝʤ ʚ XVII ʚ. ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʢ ʥʘ-

ʯʘʣʫ XX ʩʪʦʣʝʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ (ʪʦ ʝʩʪʴ ʣʦʛʠʢʘ, ʨʘʟʚʠ-

ʚʘʝʤʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ) ʦʬʦʨʤʠʣʘʩʴ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʳ ʷʚ-

ʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʦʚ ʩ ʪʦʯʥʳʤ ʩʠʥʪʘʢʩʠʩʦʤ 

ʠ ʯʝʪʢʦʡ ʩʝʤʘʥʪʠʢʦʡ, ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʧʦʥʠʤʘʥʠʝ 

ʬʦʨʤʫʣ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ð ʵʪʦ ʪʘ ʞʝ ʩʘʤʘʷ 

ʣʦʛʠʢʘ ɸʨʠʩʪʦʪʝʣ,̫ ʥʦ ʪʦʣʴʢʦ ʛʨʦʤʦʟʜʢʠʝ ʩʣʦʚʝʩʥʳʝ ʚʳʚʦʜʳ  

ʟʘʤʝʥʝʥʳ ʚ ʥʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʠʤʚʦʣʠʢʦʡ. ʕʪʘ ʜʠʩʮʠʧʣʠʥʘ 

ʠʟʫʯʘʝʪ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʝʰʝ-
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ʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ, ʢʦʪʦʨʳʝ 

ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʣʶʙʦʛʦ ʢʦʤʧʴʁ ʪʝʨʘ.  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʣʦʛʠʢʠ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʧʦʜʭʦʜʘ (ʷʟʳʢʘ), ʦʙʨʘʟʫʶʱʠʭ ʜʚʘ 

ʚʘʨʠʘʥʪʘ ʬʦʨʤʘʣʴʥʦʡ ʣʦʛʠʢʠ: ʘʣʛʝʙʨʫ ʣʦʛʠʢʠ ʠ ʣʦʛʠʯʝʩʢʠʝ ʠʩʯʠʩ-

ʣʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʧʦʩʦʙʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʝʨʚʳʡ ʠʟ ʵʪʠʭ 

ʧʦʜʭʦʜʦʚ. 

ʉʫʞʜʝʥʠʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʝ ʥʘʟʳʚʘʶʪ ʚʳʩʢʘʟʳʚʘ-

ʥʠʷʤʠ ʠʣʠ ʣʦʛʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ 

ʚʢʣʶʯʘʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʘ: ʣʦʛʠʢʫ ʚʳʩʢʘʟʳʚʘʥʠʡ (ʠʣʠ ʧʨʦ-

ʧʦʟʠʮʠʦʥʘʣʴʥʫʶ ʣʦʛʠʢʫ) ʠ ʦʭʚʘʪʳʚʘʶʱʫʶ ʝʝ ʣʦʛʠʢʫ ʧʨʝʜʠʢʘʪʦʚ.  
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1. ɸʃɻɽɹʈɸ (ʃʆɻʀʂɸ) ɺʓʉʂɸɿʓɺɸʅʀʁ 

ʆʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʣʦʛʠʢʠ ʚʳʩʢʘʟʳʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʚʳ-

ʩʢʘʟʳʚʘʥʠʷ ʠ ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʢʠ (ʦʧʝʨʘʮʠʠ ʥʘʜ ʚʳʩʢʘʟʳʚʘʥʠʷʤʠ). 

ɺ ʣʦʛʠʢʝ ʧʨʝʜʠʢʘʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʝʱʝ ʧʨʝʜʠʢʘʪʳ ʠ ʢʚʘʥʪʦʨʳ. 

 

1.1. ɺʳʩʢʘʟʳʚʘʥʠʷ ʠ ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʠʤʠ 

ʃʦʛʠʯʝʩʢʠʤʠ ʚʳʩʢʘʟʳʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʫʪʚʝʨʜʠʪʝʣʴʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʦ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʫʜʠʪʴ, ʠʩʪʠʥʥʳ ʦʥʠ ʠʣʠ ʣʦʞʥʳ. 

ʇʨʠʯʝʤ ʦʥʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʠʥʥʳʤʠ ʠ ʣʦʞʥʳʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʃʦʛʠʢʘ ʚʳʩʢʘʟʳʚʘʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʵʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʝ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʭ ʩʤʳʩʣʘ, ʩʦʜʝʨʞʘʥʠʷ, ʘ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʠʩʪʠʥ-

ʥʦʩʪʠ ʠʣʠ ʣʦʞʥʦʩʪʠ. ɼʣʷ ʧʦʥʷʪʠʷ çʚʳʩʢʘʟʳʚʘʥʠʝè ʠʥʦʛʜʘ ʠʩ-

ʧʦʣʴʟʫʶʪ ʪʝʨʤʠʥ çʧʨʦʧʦʟʠʮʠʷè, ʘ ʛʦʚʦʨʷ çʧʨʦʧʦʟʠʮʠʦʥʘʣʴʥʳʡè, 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʣʦʛʠʢʝ ʚʳʩʢʘʟʳʚʘʥʠʡ. 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʫʪʚʝʨʞʜʝʥʠʷ, ʥʝ ʷʚʣʷʶʱʝʛʦʩʷ ʚʳʩʢʘ-

ʟʳʚʘʥʠʝʤ, ʪʘʢʦʚ: 
 

ɺʩʝ, ʯʪʦ ʥʘʧʠʩʘʥʦ ʚ ʵʪʦʡ ʨʘʤʢʝ, ʝʩʪʴ ʣʦʞʴ. 

 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʧʳʪʢʘ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʠʥʥʦʩʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʵʪʦʛʦ çʚʳʩʢʘʟʳʚʘʥʠʷè ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʪʠʚʦʨʝʯʠʶ: ʝʩʣʠ ʪʦ, ʯʪʦ 

ʥʘʧʠʩʘʥʦ, ʠʩʪʠʥʥʦ, ʪʦ ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʤʳʩʣʫ ʩʣʦʚ ʚ ʨʘʤʢʝ. ʊʦ 

ʞʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʚʦʟʥʠʢʘʝʪ, ʝʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʥʦ ʣʦʞʥʦ. 

ɺʦʧʨʦʩʠʪʝʣʴʥʳʝ, ʧʦʚʝʣʠʪʝʣʴʥʳʝ ʠ ʙʝʩʩʤʳʩʣʝʥʥʳʝ ʧʨʝʜʣʦ-

ʞʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩ ̫ʣʦʛʠʯʝʩʢʠʤʠ ʚʳʩʢʘʟʳʚʘʥʠʷʤʠ. 

ɻʦʚʦʨʷʪ, ʯʪʦ ʝʩʣʠ ʧʨʝʜʣʦʞʝʥʠʝ ʠʩʪʠʥʥʦ, ʪʦ ʝʛʦ ʟʥʘʯʝʥʠʝ ʠʩ-

ʪʠʥʥʦʩʪʠ ʨʘʚʥʦ 1, ʝʩʣʠ ʣʦʞʥʦ ð ʪʦ 0. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʤʝʥʪʘʨ-

ʥʦʡ ʘʣʛʝʙʨʦʡ, ʛʜʝ ʣʶʙʦʝ ʯʠʩʣʦ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʘʥʪʦʡ, ʚʳʩʢʘʟʳʚʘ-

ʥʠʝ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʦʡ ʢʦʥʩʪʘʥʪʦʡ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʨʘʚʥʘ 1 

ʠʣʠ 0. 
 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ç 2 4x =è, ʚʦ-
ʦʙʱʝ ʛʦʚʦʨʷ, ʥʝ ʷʚʣʷʝʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʝʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʤʝʣʦ 

ʩʤʳʩʣ ʛʦʚʦʨʠʪʴ ʦʙ ʝʛʦ ʠʩʪʠʥʥʦʩʪʠ ʠʣʠ ʣʦʞʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳ 

ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠ.̫ ʂʦʥʝʯʥʦ, ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʪʴ, 

ʢʘʢʦʝ ʠʤʝʥʥʦ ʯʠʩʣʦ ʦʙʦʟʥʘʯʝʥʦ ʙʫʢʚʦʡ x.  
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ʂʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʧʝʨʝʤʝʥʥʦʡ x ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʣʠ-

ʙʦ ʠʩʪʠʥʥʦʝ, ʣʠʙʦ ʣʦʞʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ; ʥʘʧʨʠʤʝʨ, ʚʳʩʢʘʟʳʚʘ-

ʥʠʷ 2 4( 2) =- , 22 4=  ʠʩʪʠʥʥʳ, ʦʩʪʘʣʴʥʳʝ ʣʦʞʥʳ. 
 

ɹʫʜʝʤ ʥʘʟʳʚʘʪʴ ʚʳʩʢʘʟʳʚʘʥʠʝ ʧʨʦʩʪʳʤ (ʵʣʝʤʝʥʪʘʨʥʳʤ, 

ʘʪʦʤʘʨʥʳʤ), ʝʩʣʠ ʦʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʤʠ ʢʘʢ ʥʝʢʦʝ ʥʝʜʝʣʠ-

ʤʦʝ ʮʝʣʦʝ. ʆʙʳʯʥʦ ʢ ʥʠʤ ʦʪʥʦʩʷʪ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ 

ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʦʢ. 

ʉʣʦʞʥʳʤ (ʩʦʩʪʘʚʥʳʤ) ʥʘʟʳʚʘʝʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʝ, ʩʦʩʪʘʚʣʝʥ-

ʥʦʝ ʠʟ ʧʨʦʩʪʳʭ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʦʢ. 

ɺ ʣʦʛʠʢʝ ʥʘʜ ʚʳʩʢʘʟʳʚʘʥʠʷʤʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩ-

ʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ (ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʢʠ): ʦʪʨʠʮʘʥʠʝ, ʢʦʥʲʶʥʢʮʠʷ, 

ʜʠʟʁ̡ʥʢʮʠʷ, ʠʤʧʣʠʢʘʮʠʷ, ʵʢʚʠʚʘʣʝʥʮʠ,̫ ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʴ. ʆʥʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʚʳʯʠʩʣʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ 

ʩʣʦʞʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ ʧʦ ʣʦʛʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠ̫ ʤ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʝʛʦ ʧʨʦʩʪʳʭ ʚʳʩʢʘʟʳʚʘʥʠʡ. 

ʆʪʨʠʮʘʥʠʝ (ʣʦʛʠʯʝʩʢʘʷ ʩʚʷʟʢʘ çʥʝè) 

ʆʪʨʠʮʘʥʠʝʤ (ʠʥʚʝʨʩʠʝʡ) ʚʳʩʢʘʟʳʚʘʥʠʷ A ʥʘʟʳʚʘʝʪʩʷ ʚʳʩʢʘ-

ʟʳʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʪʠʥʥʦ, ʝʩʣʠ ʚʳʩʢʘʟʳʚʘʥʠʝ A ʣʦʞʥʦ, ʠ ʣʦʞʥʦ, 

ʢʦʛʜʘ A ʠʩʪʠʥʥʦ. ɿʘʧʠʩʳʚʘʝʪʩʷ: A  ʠʣʠ ×A. ʏʠʪʘʝʪʩʷ: çʥʝ Aè 
(çʥʝ ʚʝʨʥʦ, ʯʪʦ Aè). ʆʪʤʝʪʠʤ, ʯʪʦ ʦʪʨʠʮʘʥʠʝ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝ-

ʩʢʦʡ ʦʧʝʨʘʮʠʝʡ, ʚʳʧʦʣʥʷʝʤʦʡ ʥʘʜ ʦʜʥʠʤ ʘʨʛʫʤʝʥʪʦʤ. 

ʕʪʘ ʣʦʛʠʯʝʩʢʘʷ ʩʚʷʟʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʩʣʝ-

ʜʫʶʱʝʡ ʪʘʙʣʠʮʝʡ (ʪʘʙʣʠʮʝʡ ʠʩʪʠʥʥʦʩʪʠ): 

 

A ×A 

0 1 

1 0 

 

ʃʦʛʠʯʝʩʢʦʝ ʫʤʥʦʞʝʥʠʝ (ʢʦʥʲʶʥʢʮʠʷ) 

ʂʦʥʲʶʥʢʮʠ ̫ʜʚʫʭ ʚʳʩʢʘʟʳʚʘʥʠʡ A ʠ B ð ʵʪʦ ʩʣʦʞʥʦʝ ʣʦʛʠ-

ʯʝʩʢʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʪʠʥʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʠʩʪʠʥʥʦ-

ʩʪʠ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʦ 

ʣʦʞʥʦ. ʆʙʦʟʥʘʯʝʥʠʷ: A BØ , A& B. ʏʠʪʘʝʪʩʷ: çA ʠ Bè.  
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ʕʪʘ ʣʦʛʠʯʝʩʢʘʷ ʩʚʷʟʢʘ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 

ʪʘʙʣʠʮʝʡ ʠʩʪʠʥʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʠʩʪʠʥʥʦʩʪʠ 

ʩʣʦʞʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʠʩʪʠʥʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʧʨʦʩʪʳʭ ʚʳʩʢʘʟʳʚʘʥʠʡ A ʠ B. 

 

A B A BØ  

0 0 0 

0 1 0 

1 0 0 

1 1 1 

 

ʃʦʛʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ (ʜʠʟʲʶʥʢʮʠʷ) 

ɼʠʟʲʶʥʢʮʠʷ ʜʚʫʭ ʚʳʩʢʘʟʳʚʘʥʠʡ A ʠ B ð ʵʪʦ ʩʣʦʞʥʦʝ ʣʦʛʠ-

ʯʝʩʢʦʝ ʚʩrʢʘʟʳʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʣʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʣʦʞʥʦʩʪʠ 

ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʦ ʠʩ-

ʪʠʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦ ʚʳʩʢʘʟʳʚʘʥʠʝ ʩʯʠʪʘʝʪʩʷ ʠʩʪʠʥʥʳʤ, 

ʢʦʛʜʘ ʠʩʪʠʥʥʦ ʭʦʪʷ ʙʳ ʦʜʥʦ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʳʩʢʘʟʳʚʘʥʠʡ. 

ʆʙʦʟʥʘʯʘʝʪʩʷ: A BÙ . ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝ A B+ . ʏʠ-

ʪʘʝʪʩʷ: çA ʠʣʠ Bè. 
ɼʠʟʲʶʥʢʮʠʷ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝʡ ʠʩʪʠʥ-

ʥʦʩʪʠ: 

A B A BÙ  

0 0 0 

0 1 1 

1 0 1 

1 1 1 

 

ʃʦʛʠʯʝʩʢʦʝ ʩʣʝʜʦʚʘʥʠʝ (ʠʤʧʣʠʢʘʮʠʷ) 

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ ʯʘʩʪʦ ʧʦʣʴʟʫʶʪʩʷ ʩʣʦʞ-

ʥʳʤʠ ʚʳʩʢʘʟʳʚʘʥʠʷʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʩ ʧʦʤʦʱʴʶ ʩʣʦʚ çʝʩ-

ʣʠ», ʪʦ»è. ɿʜʝʩʴ ʚʳʩʢʘʟʳʚʘʥʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʧʦʩʣʝ ʩʣʦʚʘ 

çʝʩʣʠè, ʥʘʟʳʚʘʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʠʣʠ ʧʦʩʳʣʢʦʡ, ʘ ʚʳʩʢʘʟʳʚʘʥʠʝ,  
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ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʧʦʩʣʝ ʩʣʦʚʘ çʪʦè, ʥʘʟʳʚʘʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʣʠ ʟʘ-

ʢʣʶʯʝʥʠʝʤ. ʀʤʧʣʠʢʘʮʠʝʡ ʜʚʫʭ ʚʳʩʢʘʟʳʚʘʥʠʡ A ʠ B ʥʘʟrʚʘʝʪʩʷ 

ʚʳʩʢʘʟʳʚʘʥʠʝ, ʦʙʦʟʥʘʯʘʝʤʦʝ ʩʠʤʚʦʣʦʤ A B­ , ʢʦʪʦʨʦʝ ʣʦʞʥʦ 

ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ A ʠʩʪʠʥʥʦ, ʘ B ʣʦʞʥʦ. ʀʥʦʛʜʘ ʚʩʪʨʝ-

ʯʘʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝ A BÈ . ʏʠʪʘʝʪʩʷ: çʝʩʣʠ A, ʪʦ Bè (çA ʚʣʝʯʝʪ 

Bè, çʠʟ A ʩʣʝʜʫʝʪ Bè).  
ʀʤʧʣʠʢʘʮʠʷ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʪʘʙʣʠʮʝʡ ʠʩʪʠʥʥʦʩʪʠ: 

 

A B A B­  

0 0 1 

0 1 1 

1 0 0 

1 1 1 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʤʧʣʠʢʘʮʠʠ ʚʳʥʫʞʜʘʝʪ ʩʯʠʪʘʪʴ ʠʩʪʠʥʥʳʤʠ 

ʪʘʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʘʢ: çʝʩʣʠ 2 2 4³ =, ʪʦ ʄʦʩʢʚʘ ʩʪʦʣʠʮʘ ʈʦʩ-

ʩʠʠè; çʝʩʣʠ 2 2 5³ =, ʪʦ 3 3 6³ =è. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷʤʠ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩʤʳʩʣ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʳʩʢʘ-

ʟʳʚʘʥʠʡ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʙʲʝʢʪʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ ð ʙʳʪʴ ʠʩʪʠʥʥʳʤʠ, ʣʠ-

ʙʦ ʣʦʞʥʳʤʠ.  

ʀʩʪʠʥʥʦʩʪʴ ʚʳʩʢʘʟʳʚʘʥʠʷ çʝʩʣʠ 2 2 5³ =, ʪʦ 3 3 6³ =è ʢʘʞʝʪ-

ʩʷ ʧʘʨʘʜʦʢʩʘʣʴʥʦʡ. ʅʦ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʤʫ, ʚʦ-ʧʝʨʚʳʭ, ʩʣʝʜʫʝʪ ʠʩ-

ʢʘʪʴ ʚ ʪʦʤ, ʯʪʦ ʩʘʤʠ ʚʳʩʢʘʟʳʚʘʥʠʷ 2 2 5³ = ʠ 3 3 6³ = ʤʘʣʦ ʩʚʷʟʘ-

ʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʩʣʘʛʘ-

ʪʝʣʴʥʦʛʦ ʥʘʢʣʦʥʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʪʦʯʥʝʝ ʦʪʨʘʞʘʣʦ ʙʳ ʩʤʳʩʣ ʫʢʘ-

ʟʘʥʥʦʡ ʠʤʧʣʠʢʘʮʠʠ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʫʪʚʝʨʞʜʝʥʠʝ çʝʩʣʠ ʙʳ 

2 2 5³ =, ʪʦ 3 3 6³ =è ʥʝ ʢʘʞʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ, ʪʦ ʝʩʪʴ ʠʩʪʠʥ-

ʥʦʩʪʴ ʥʘʰʝʡ ʠʤʧʣʠʢʘʮʠʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ç3 3 6³ = ʥʝ ʤʝʥʝʝ ʠʩʪʠʥ-

ʥʦ, ʯʝʤ 2 2 5³ =è. 
 

ʃʦʛʠʯʝʩʢʦʝ ʪʦʞʜʝʩʪʚʦ (ʵʢʚʠʚʘʣʝʥʮʠʷ) 

ʕʢʚʠʚʘʣʝʥʮʠʝʡ (ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴʶ, ʨʘʚʥʦʟʥʘʯʥʦʩʪʴʶ) 

ʜʚʫʭ ʚʳʩʢʘʟʳʚʘʥʠʡ A ʠ B ʥʘʟʳʚʘʝʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʝ, ʦʙʦʟʥʘ-

ʯʘʝʤʦʝ ʩʠʤʚʦʣʦʤ A B (ʠʣʠ A Bª ), ʢʦʪʦʨʦʝ ʠʩʪʠʥʥʦ ʢʦʛʜʘ  
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ʠʩʪʠʥʥʦʩʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʩʢʘʟʳʚʘʥʠʡ A ʠ B ʩʦʚʧʘʜʘʶʪ, ʠ ʣʦʞ-

ʥʦ ð ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ.  

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ ʜʣʷ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʠʤʝʝʪ ʚʠʜ: 

 

A B A B 

0 0 1 

0 1 0 

1 0 0 

1 1 1 

 

ʃʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ A B ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʶʟʫ çʪʦʛʜʘ ʠ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘè ʠ ʯʠʪʘʝʪʩʷ: çA ʵʢʚʠʚʘʣʝʥʪʥʦ Bè (çA ʨʘʚ-

ʥʦʟʥʘʯʥʦ Bè, çʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ A ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, 

ʯʪʦʙʳ Bè). 
ʂʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ çA ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ Bè, ʪʦ 

ʠʤʝʝʤ ʚ ʚʠʜʫ, ʯʪʦ ʦʙʘ ʧʨʝʜʣʦʞʝʥʠʷ A ʠ B ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʪʠʥ-

ʥʳ, ʣʠʙʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʣʦʞʥʳ. ʅʘʧʨʠʤʝʨ, ʛʦʚʦʨʷ: çʗ ʧʦʝʜʫ ʚ 

ʃʝʥʠʥʛʨʘʜ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʪʳ ʧʦʝʜʝʰʴ ʚ ʂʠʝʚè, ʤʳ 

ʫʪʚʝʨʞʜʘʝʤ, ʯʪʦ: ʣʠʙʦ ʧʨʦʠʟʦʡʜʝʪ ʠ ʪʦ ʠ ʜʨʫʛʦʝ, ʣʠʙʦ ʥʠ ʪʦʛʦ, ʥʠ 

ʜʨʫʛʦʛʦ. 
 

ʀʩʢʣʶʯʘʶʱʝʝ çʠʣʠè (ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʴ) 

ʅʝʨʘʚʥʦʟʥʘʯʥʦʩʪʴʶ ʜʚʫʭ ʚʳʩʢʘʟʳʚʘʥʠʡ A ʠ B ʥʘʟʳʚʘʝʪʩʷ 

ʚʳʩʢʘʟʳʚʘʥʠʝ, ʠʩʪʠʥʥʦʝ, ʢʦʛʜʘ ʠʩʪʠʥʥʦʩʪʥʳʝ ʟʥʘʯʝʥʠʷ A ʠ B ʥʝ 

ʩʦʚʧʘʜʘʶʪ, ʠ ʣʦʞʥʦʝ ð ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʆʙʦʟʥʘʯʘʝʪʩʷ: 

A BÄ . ʏʠʪʘʝʪʩʷ: çʣʠʙʦ A, ʣʠʙʦ Bè (ʧʦʥʠʤʘʝʪʩʷ ð ʚ ʨʘʟʜʝʣʠ-

ʪʝʣʴʥʦʤ ʩʤʳʩʣʝ). ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ ʜʣʷ ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʠ 

ʠʤʝʝʪ ʚʠʜ: 

 

A B A BÄ  

0 0 0 

0 1 1 

1 0 1 

1 1 0 
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ʀʪʘʢ, ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʝ ʜʣʷ ʟʘʧʠʩʠ ʩʣʦʞʥʳʭ ʚʳʩʢʘʟʳ-

ʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʧʨʦ-

ʩʪʳʤʠ ʚʳʩʢʘʟʳʚʘʥʠʤ̫ʠ: 
 

 ʥʝ;

 ʠ;

 ʠʣʠ;

 ʚʣʝʯʝʪ;

 ʵʢʚʠʚʘʣʝʥʪʥʦ;

 ʣʠʙʦ, ʣʠʙʦ.

&

 

,  

 

 

 

 

~
Ä

×

Ø

Ù

­

-
-
-
-
-
-

 

 

ʂʘʞʜʫʶ ʠʟ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʧʝʨʘ-

ʮʠʶ ʥʘʜ ʩʠʤʚʦʣʘʤʠ 0 ʠ 1. 

 

1.2. ʌʦʨʤʫʣ rʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳʚʘʥʠʡ 

ʇʨʦʧʦʟʠʮʠʦʥʘʣʴʥʳʤʠ (ʚʳʩʢʘʟʳʚʘʪʝʣʴʥʳʤʠ) ʧʝʨʝʤʝʥʥʳʤʠ 

ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʧʝʨʝʤʝʥʥʳʝ, ʚʤʝʩʪʦ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʜʩʪʘʚ-

ʣʷʪʴ ʢʦʥʢʨʝʪʥʳʝ ʚʳʩʢʘʟʳʚʘʥʠʷ. ʇʨʦʧʦʟʠʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 

(ʪʦ ʝʩʪʴ ʙʫʢʚʳ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʚʳʩʢʘʟʳʚʘʥʠʷ), ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʢʠ 

ʠ ʩʢʦʙʢʠ ʩʦʩʪʘʚʣʷʶʪ ʘʣʬʘʚʠʪ ʷʟʳʢʘ ʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳʚʘʥʠʡ. ʉ 

ʧʦʤʦɦ ʴʶ ʵʣʝʤʝʥʪʦʚ ʘʣʬʘʚʠʪʘ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ. ʇʦʜ ʬʦʨʤʫʣʘʤʠ ʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳʚʘʥʠʡ ʧʦ-

ʥʠʤʘʶʪʩʷ ʦʩʤʳʩʣʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʩʠʤʚʦʣʦʚ 

ʧʨʦʧʦʟʠʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʟʥʘʢʦʚ ʦʧʝʨʘʮʠʡ ʠ ʩʢʦʙʦʢ, ʦʧ-

ʨʝʜʝʣʷʶʱʠʭ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ. ɼʘʜʠʤ ʙʦʣʝʝ ʯʝʪʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ. 
 

ʃʦʛʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʜʫʢʪʠʚʥʦ ʧʦ ʩʣʝʜʫʶ-

ʱʝʡ ʩʭʝʤʝ: 

1) ɺʩʷʢʘʷ ʧʨʦʧʦʟʠʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʝʩʪʴ ʬʦʨʤʫʣʘ. 

2) ɽʩʣʠ A ð ʬʦʨʤʫʣʘ, ʪʦ ʠ ×A ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ. 

3) ɽʩʣʠ A ʠ B ð ʬʦʨʤʫʣʳ, ʪʦ ʚʳʨʘʞʝʥʠʷ ( A BØ ), ( )A BÙ , 

( )A B­ , (A )B , ( )A BÄ  ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʬʦʨʤʫʣʘʤʠ.  

4) ɼʨʫʛʠʭ ʬʦʨʤʫʣ, ʢʨʦʤʝ ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʧʨʘʚʠʣʘʤ ʪʨʝʭ ʧʨʝ-

ʜʳʜʫʱʠʭ ʧʫʥʢʪʦʚ, ʥʝʪ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤʫʣʳ ʪʘʢʦʚʦ, ʯʪʦ ʬʦʨʤʫʣʳ ʥʘʩʳʱʝʥʳ ʩʢʦʙ-

ʢʘʤʠ ʠ ʪʨʫʜʥʦʯʠʪʘʝʤʳ, ʧʦʵʪʦʤʫ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪ ʩʦʛʣʘʰʝʥʠʝ 

ʦʙ ʫʧʨʦʱʝʥʠʠ ʟʘʧʠʩʠ ʬʦʨʤʫʣ: 

1) ʅʘʨʫʞʥʳʝ ʩʢʦʙʢʠ ʚ ʟʘʧʠʩʠ ʬʦʨʤʫʣ ʤʦʞʥʦ ʦʧʫʩʢʘʪʴ. 

2) ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʢʦʥʲʶʥʢʮʠʷ çʩʠʣʴʥʝʝè ʜʠʟʲʶʥʢʮʠʠ, ʘ ʦʙʝ 

ʦʥʠ çʩʠʣʴʥʝʝè ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʠ, ʠʤʧʣʠʢʘʮʠʠ ʠ ʵʢʚʠʚʘʣʝʥʮʠʠ. 

ʆʪʨʠʮʘʥʠʝ çʩʠʣʴʥʝʝè ʚʩʝʭ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʡ. ʇʦʵʪʦʤʫ ʯʘʩʪʴ ʩʢʦ-

ʙʦʢ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ, ʤʦʞʥʦ ʦʧʫʩʢʘʪʴ. 

3) ʉʢʦʙʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ, ʚ ʘʩʩʦʮʠʘʪʠʚ-

ʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʦʧʫʩʢʘʪʴ. 

4) ʂʦʥʲʶʥʢʮʠʶ ʤʦʞʥʦ ʦʙʦʟʥʘʯʘʪʴ ʟʥʘʢʦʤ çÖè ʠʣʠ ʟʥʘʢ ʢʦʥʲ-

ʶʥʢʮʠʠ ʦʧʫʩʢʘʪʴ. 

 

ʀʥʦʛʜʘ ʦʧʫʩʢʘʶʪ ʥʝ ʚʩʝ ʩʢʦʙʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʧʫʩʪʠʪʴ, 

ʯʪʦʙʳ ʬʦʨʤʫʣʘ ʣʝʛʯʝ ʚʦʩʧʨʠʥʠʤʘʣʘʩʴ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʧʦʣ-

ʥʷʶʪʩʷ ʦʧʝʨʘʮʠʠ ʚ ʩʢʦʙʢʘʭ, ʟʘʪʝʤ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝ-

ʨʘʮʠʠ ʚ ʧʦʨʷʜʢʝ ʩʪʘʨʰʠʥʩʪʚʘ. ʇʦʨʜ̫ʦʢ ʩʪʘʨʰʠʥʩʪʚʘ ʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʩʣʝʜʫʶɦ ʠʡ: 
 

×,  Ø, Ù, Ä, ­, . 

 

ʇʨʠʤʝʨʳ 

1. ʇʨʝʜʩʪʘʚʠʪʴ ʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʩʣʝʜʫʶʱʠʝ ʚʳʩʢʘ-

ʟʳʚʘʥʠʷ:  

 

ʘ) çʉʝʛʦʜʥʷ ʩʫʙʙʦʪʘ ʠʣʠ ʚʦʩʢʨʝʩʝʥʴʝè. 

 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ A ð çʩʝʛʦʜʥʷ ʩʫʙʙʦʪʘè, ʘ B ð çʩʝʛʦʜʥʷ ʚʦʩ-

ʢʨʝʩʝʥʴʝè. ʊʦʛʜʘ çʩʝʛʦʜʥʷ ʩʫʙʙʦʪʘ ʠʣʠ ʚʦʩʢʨʝʩʝʥʴʝè ʧʨʝʜʩʪʘʚʠʤʦ 

ʬʦʨʤʫʣʦʡ: A BÄ . (ʕʪʦ ʩʣʦʞʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʧʨʦʩʪʳʭ ʚʳʩʢʘʟʳʚʘʥʠʡ A ʠ B, ʩʦʝʜʠʥʝʥʥʳʭ ʩʚʷʟʢʦʡ çʠʣʠè ʚ 

ʨʘʟʜʝʣʠʪʝʣʥɹʦʤ ʩʤʳʩʣʝ.) 

 

ʙ) çʀʜʝʪ ʩʥʝʛ ʠʣʠ ʜʦʞʜʴè. 
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ʈʝʰʝʥʠʝ. ʇʫʩʪʴ A ð çʠʜʝʪ ʩʥʝʛè, ʘ B ð çʠʜʝʪ ʜʦʞʜʴè. ʊʦʛʜʘ 

ʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʚʳʩʢʘʟʳʚʘʥʠʷ çʠʜʝʪ ʩʥʝʛ ʠʣʠ 

ʜʦʞʜʴè ʠʤʝʝʪ ʚʠʜ: A BÙ . 

 

ʚ) çɽʩʣʠ ʠʜʝʪ ʜʦʞʜʴ, ʪʦ ʢʨʳʰʠ ʤʦʢʨʳʝè. 

 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ A ð çʠʜʝʪ ʜʦʞʜʴè, ʘ B ð çʢʨʳʰʠ ʤʦʢʨʳʝè. 

ʊʦʛʜʘ çʝʩʣʠ ʠʜʝʪ ʜʦʞʜʴ, ʪʦ ʢʨʳʰʠ ʤʦʢʨʳʝè ʧʨʝʜʩʪʘʚʠʤʦ ʬʦʨʤʫ-

ʣʦʡ: A B­ . 

 

ʛ) çʏʪʦ ʚ ʣʦʙ, ʯʪʦ ʧʦ ʣʙʫè. 

 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ A ð çʚ ʣʦʙè, ʘ B ð çʧʦ ʣʙʫè. ʊʦʛʜʘ çʯʪʦ ʚ ʣʦʙ, 

ʯʪʦ ʧʦ ʣʙʫè ʤʦʞʝʪ ʠʤʝʪʴ ʚʠʜ: A B. 

 

ʜ) çɺ ʢʚʘʨʪʠʨʝ ʛʨʷʟʥʦ ʠ ʭʦʣʦʜʥʦè. 

 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ A ð çʚ ʢʚʘʨʪʠʨʝ ʛʨʷʟʥʦè, ʘ B ð çʚ ʢʚʘʨʪʠʨʝ 

ʭʦʣʦʜʥʦè. ʊʦʛʜʘ çʚ ʢʚʘʨʪʠʨʝ ʛʨʷʟʥʦ ʠ ʭʦʣʦʜʥʦè ʧʨʝʜʩʪʘʚʠʤʦ ʣʦ-

ʛʠʯʝʩʢʦʡ ʬʦʨʤʫʣʦʡ: A BØ .  

 

ʝ) çɽʩʣʠ ʜʦʧʦʟʜʥʘ ʨʘʙʦʪʘʝʰʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʧʨʠ ʵʪʦʤ ʧʴʝʰʴ 

ʤʥʦʛʦ ʢʦʬʝ, ʪʦ ʫʪʨʦʤ ʧʨʦʩʳʧʘʝʰʴʩʷ ʚ ʜʫʨʥʦʤ ʥʘʩʪʨʦʝʥʠʠ ʠʣʠ ʩ 

ʛʦʣʦʚʥʦʡ ʙʦʣʴʶè. 

 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ: 

 

A ð çʜʦʧʦʟʜʥʘ ʨʘʙʦʪʘʝʰʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤè, 

B ð çʧʴʝʰʴ ʤʥʦʛʦ ʢʦʬʝè, 

C  ð çʫʪʨʦʤ ʧʨʦʩʳʧʘʝʰʴʩʷ ʚ ʜʫʨʥʦʤ ʥʘʩʪʨʦʝʥʠʠè, 

E ð çʫʪʨʦʤ ʧʨʦʩʳʧʘʝʰʴʩʷ ʩ ʛʦʣʦʚʥʦʡ ʙʦʣʴʶè. 

 

ʊʦʛʜʘ ʩʣʦʞʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ çʝʩʣʠ ʜʦʧʦʟʜʥʘ ʨʘʙʦʪʘʝʰʴ ʩ ʢʦʤ-

ʧʴʶʪʝʨʦʤ ʠ ʧʨʠ ʵʪʦʤ ʧʴʝʰʴ ʤʥʦʛʦ ʢʦʬʝ, ʪʦ ʫʪʨʦʤ ʧʨʦʩʳʧʘʝʰʴʩʷ 

ʚ ʜʫʨʥʦʤ ʥʘʩʪʨʦʝʥʠʠ ʠʣʠ ʩ ʛʦʣʦʚʥʦʡ ʙʦʣʴʶè ʧʨʝʜʩʪʘʚʠʤʦ ʬʦʨ-

ʤʫʣʦʡ: (AØ )  ( )B C E­ Ù . 
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2. ʇʫʩʪʴ ʜʘʥʳ ʚʳʩʢʘʟʳʚʘʥʠʷ: 

 

A ð çʯʠʩʣʦ 9 ʜʝʣʠʪʩʷ ʥʘ 3è, 
B ð çʯʠʩʣʦ 10 ʜʝʣʠʪʩʷ ʥʘ 3è. 
 

ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪ ɹʟʥʘʯʝʥʠʷ ʠʩʪʠʥʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʚʳʩʢʘʟʳ-

ʚʘʥʠʡ: 

 

1)   B A­ ;   2) ×   A B­ ;   3) ×   B ­ ×A.  

 

ʈʝʰʝʥʠʝ. ʀʤʝʝʤ: A ʠʩʪʠʥʥʦ, ×A ʣʦʞʥʦ, B ʣʦʞʥʦ, ×B  ʠʩʪʠʥ-

ʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʠʤʧʣʠʢʘʮʠʠ ʧʦʣʫʯʘʝʤ:  

 

1) 0  1­  ʠʩʪʠʥʥʦ;  

2) 0  0­  ʠʩʪʠʥʥʦ;  

3) 1  0­  ʣʦʞʥʦ. 

 

1.3. ʃʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʚʳʩʢʘʟʳʚʘʥʠʡ 

ʊʝʦʨʠʷ, ʢʦʪʦʨʘʷ ʠʟʫʯʘʝʪ ʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʚr ʰʝ, ʥʘʟʳʚʘʝʪʩʷ ʘʣʛʝʙʨʦʡ ʚʳʩʢʘʟʳʚʘʥʠʡ. ʆʥʘ ʠʟʫʯʘʝʪ ʩʪʨʦʝʥʠʝ 

ʩʣʦʞʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʚʳʩʢʘʟʳʚʘʥʠʡ ʠ ʩʧʦʩʦʙʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʭ 

ʠʩʪʠʥʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ɺ ʘʣʛʝʙʨʝ ʚʳ-

ʩʢʘʟʳʚʘʥʠʡ ʢʘʞʜʘʷ ʧʨʦʧʦʟʠʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʢʘʞʜʘʷ ʬʦʨ-

ʤʫʣʘ ʧʨʠʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡ: 1 (ʠʩʪʠʥʘ) ʠʣʠ 0 (ʣʦʞʴ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʘʷ ʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʟʘʜʘʝʪ ʣʦʛʠʯʝʩʢʫʶ 

ʬʫʥʢʮʠʶ ð ʬʫʥʢʮʠʶ ʦʪ ʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʘʷ ʩʘʤʘ 

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʜʚʘ ʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʷ. 

ʃʶʙʫʶ ʣʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠ ʁ ( )1, , nf x x  ʤʦʞʥʦ ʟʘʜʘʪʴ 

ʪʘʙʣʠʮʝʡ ʠʩʪʠʥʥʦʩʪʠ, ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʢʦʪʦʨʦʡ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʥʘʙʦʨʳ ʟʥʘʯʝʥʠʡ ʝʝ ʘʨʛʫʤʝʥʪʦʚ (ʪʦ ʝʩʪʴ ʜʚʦʠʯʥʳʭ 

ʚʝʢʪʦʨʦʚ ʜʣʠʥʳ n), ʘ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ð ʟʥʘʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʬʫʥʢ-

ʮʠʠ ʥʘ ʵʪʠʭ ʥʘʙʦʨʘʭ. ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʯʝʨʝʟ 
2

P  ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ 

ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ (ʜʣʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ n ʯʠʩʣʘ ʧʝ-

ʨʝʤʝʥʥʳʭ), ʘ ʯʝʨʝʟ 
2
( )P n  ð ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʦʪ n ʧʝʨʝʤʝʥʥʳʭ (ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ n). 
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ɺ ʪʘʙʣʠʮʝ ʠʩʪʠʥʥʦʩʪʠ ʥʘʙʦʨʳ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʦʚ ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ð ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʦʤ, ʢʦʪʦʨʳʡ 

ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʨʷʜʢʦʤ ʚʦʟʨʘʩʪʘʥʠʷ ʥʘʙʦʨʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʘʢ 

ʜʚʦʠʯʥʳʝ ʯʠʩʣʘ.  

ʏʠʩʣʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʜʚʦʠʯʥʳʭ ʚʝʢʪʦʨʦʚ ʜʣʠʥʳ n ʨʘʚʥʦ 

2n. ʇʦʵʪʦʤʫ ʯʠʩʣʦ ʚʩʝʭ ʨʘʟʣʠʯʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʪ n ʧʝ-

ʨʝʤʝʥʥʳʭ ʨʘʚʥʦ ʯʠʩʣʫ ʚʦʟʤʦʞʥʳʭ ʨʘʩʩʪʘʥʦʚʦʢ ʥʫʣʝʡ ʠ ʝʜʠʥʠʮ ʚ 

ʩʪʦʣʙʮʝ ʜʣʠʥʳ 2n, ʪʦ ʝʩʪʴ ʵʪʦ ʯʠʩʣʦ ʨʘʚʥʦ 22
n

. 

ʇʦʣʝʟʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ, ʟʘʧʠʩʳʚʘʷ ʪʘʙʣʠʮʫ ʠʩʪʠʥʥʦʩʪʠ 

ʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʦʪ n ʧʝʨʝʤʝʥʥʳʭ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʞ-

ʜʳʡ ʨʘʟ ʧʝʨʝʯʠʩʣʷʪʴ ʚʩʝ ʥʘʙʦʨʳ ʜʣʠʥʳ n ð ʜʦʩʪʘʪʦʯʥʦ ʟʘʧʠʩʘʪʴ 

ʚʝʢʪʦʨ ʟʥʘʯʝʥʠʡ ʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʧʦʥʠʤʘʷ, ʯʪʦ i -ʷ ʢʦʤʧʦ-

ʥʝʥʪʘ ʵʪʦʛʦ ʚʝʢʪʦʨʘ ʝʩʪʴ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʥʘ i -ʤ ʥʘʙʦʨʝ (ʜʚʦ-

ʠʯʥʦʤ ʢʦʜʝ ʯʠʩʣʘ i ). 

ʄʦʞʥʦ ʪʘʢʞʝ ʧʝʨʝʯʠʩʣʠʪʴ ʥʦʤʝʨʘ ʪʝʭ ʥʘʙʦʨʦʚ, ʥʘ ʢʦʪʦʨʳʭ 

ʬʫʥʢʮʠʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 1. ʅʘʙʦʨʳ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʦʚ 
1

x , 

2
x , ,

n
x , ʥʘ ʢʦʪʦʨʳʭ ( )1, , 1nf x x =, ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʝʜʠʥʠʯ-

ʥʳʤʠ ʥʘʙʦʨʘʤʠ ʬʫʥʢʮʠʠ ,f  ʘ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʝʜʠʥʠʯʥʳʭ ʥʘʙʦ-

ʨʦʚ ð ʝʜʠʥʠʯʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ʬʫʥʢʮʠʠ .f  ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ, 

ʥʘʙʦʨʳ ʟʥʘʯʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʭ 0,f =  ʥʘʟʳʚʘʶʪ ʥʫʣʝʚʳʤʠ ʥʘʙʦʨʘ-

ʤʠ ʬʫʥʢʮʠʠ ,f  ʘ ʤʥʦʞʝʩʪʚʦ ʥʫʣʝʚʳʭ ʥʘʙʦʨʦʚ ð ʥʫʣʝʚʳʤ ʤʥʦ-

ʞʝʩʪʚʦʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʷʢʫ ʁʣʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʤʦʞʥʦ ʟʘʜʘʪʴ ʠ ʩ 

ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ. ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʘʣʛʝʙʨʝ ʚʳʩʢʘʟʳʚʘʥʠʡ ʠʛʨʘ-

ʶʪ ʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ð ʫʥʘʨʥʳʝ ʠ 

ʙʠʥʘʨʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. ʉʨʝʜʠ ʥʠʭ: ʦʪʨʠʮʘʥʠʝ, ʢʦʥʲʶʥʢ-

ʮʠʷ, ʜʠʟʲʶʥʢʮʠʷ, ʠʤʧʣʠʢʘʮʠʷ, ʵʢʚʠʚʘʣʝʥʮʠʷ, ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʴ 

(ʩʫʤʤʘ ʧʦ ʤʦʜʫʣʶ 2) ʠ ʜʨ. ʕʪʠ ʬʫʥʢʮʠʠ ʦʯʝʚʠʜʥʳʤ ʦʙʨʘʟʦʤ ʠʥ-

ʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʣʦʛʠʯʝʩʢʠʤʠ ʩʚʷʟʢʘʤʠ çʥʝè, çʠè, 

çʠʣʠè ʠ ʪ. ʜ., ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠ ʦʧʠʩʘʥʠʠ ʩʠʩʪʝʤ, ʷʚ-

ʣʝʥʠʡ, ʬʦʨʤʘʣʠʟʘʮʠʠ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʧʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʫʣʘ ʥʘʨʷʜʫ ʩ ʪʘʙʣʠʮʝʡ ʠʩʪʠʥʥʦʩʪʠ 

ʩʣʫʞʠʪ ʩʧʦʩʦʙʦʤ ʟʘʜʘʥʠʷ ʠ ʚʳʯʠʩʣʝʥʠʷ ʬʫʥʢʮʠʠ. ɺ ʦʙʱʝʤ ʩʣʫ-

ʯʘʝ ʬʦʨʤʫʣʘ ʦʧʠʩʳʚʘʝʪ ʣʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʢʘʢ ʩʫʧʝʨʧʦʟʠʮʠʶ  



 15 

ʜʨʫʛʠʭ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʬʫʥʢʮʠʡ. ʀʤʝʷ ʬʫʥʢʮʠʠ ( )1, , mf x x , 

( )1, , nk
g x x , ʛʜʝ 1, , k m= , ʦʙʨʘʟʫʝʤ ʬʫʥʢʮʠ ʁ

 

( ) ( ) ( )( )1 1 1 1, ,   , , , , , , n n m nh x x f g x x g x x= . 

 

ʕʪʫ ʦʧʝʨʘʮʠʶ ʠ ʥʘʟʳʚʘʶʪ ʩʫʧʝʨʧʦʟʠʮʠʝʡ. 

 

ʇʨʠʤʝʨ 

 

ʊʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʪʘʙʣʠʮʫ ʠʩʪʠʥʥʦʩʪʠ ʜʣʷ ʬʦʨʤʫʣʳ: 

 

( )( ) ( )( )            F A B C B A B= Ø ­ Ø ­ Ù. 

 
ʈʝʰʝʥʠʝ. ʆʧʨʝʜʝʣʠʤ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʠ ʟʘʧʦʣʥʠʤ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʪʘʙʣʠʮʫ ʠʩʪʠʥʥʦʩʪʠ. ʀʤʝʝʤ: 

 

 

  

1 4

2 5

3

6

7

 =         F A B C B A B

å õ
æ ö
æ ö
æ öå õ
æ öæ ö

å õå õæ öæ ö
æ öæ öæ öæ ö
æ öæ öæ öæ ö
æ öæ öæ öæ ö
æ öæ öæ öæ ö
æ öæ öæ öæ öæ ö

ç ÷ ç ÷æ öæ ö
æ öæ öç ÷
æ ö
æ ö
æ ö
ç ÷

Ø ­ Ø ­ Ù , 
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A B C  1 2 3 4 5 6 7 F=  

0 0 0 1 1 0 1 0 0 0 

0 0 1 0 1 0 1 0 0 0 

0 1 0 1 1 0 0 1 0 1 

0 1 1 0 0 0 0 1 0 1 

1 0 0 1 1 1 1 1 1 1 

1 0 1 0 1 1 1 1 1 1 

1 1 0 1 1 1 0 1 1 1 

1 1 1 0 0 0 0 1 0 1 

 

1.4. ʈʘʚʥʦʩʠʣʴʥʦʩʪʴ ʬʦʨʤʫʣ 

ʅʘʟʦʚʝʤ ʢɻʚʠʚʘʣʝʥʪʥʳʤʠ (ʠʣʠ ʨʘʚʥʦʩʠʣʴʥʳʤʠ) ʬʦʨʤʫʣʳ, ʢʦ-

ʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʚʥʳʝ ʬʫʥʢʮʠʠ. ʈʘʚʥʦʩʠʣʴʥʦʩʪʴ ʬʦʨʤʫʣ ʚ 

ʘʣʛʝʙʨʝ ʣʦʛʠʢʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ ʪʦʞʜʝʩʪʚʝʥʥʦʛʦ ʨʘʚʝʥʩʪ-

ʚʘ ¹. ʉʪʘʥʜʘʨʪʥʳʡ ʤʝʪʦʜ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʩʠʣʴʥʦʩʪʠ ʜʚʫʭ 

ʬʦʨʤʫʣ:  

1) ʧʦ ʢʘʞʜʦʡ ʬʦʨʤʫʣʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʘʙʣʠʮʘ ʠʩʪʠʥ-

ʥʦʩʪʠ; 

2) ʧʦʣʫʯʝʥʥʳʝ ʪʘʙʣʠʮʳ ʩʨʘʚʥʠʚʘʶʪʩʷ ʧʦ ʢʘʞʜʦʤʫ ʥʘʙʦʨʫ 

ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ. 

ʅʫʞʥʦ ʨʘʟʣʠʯʘʪʴ ʩʠʤʚʦʣʳ  ʠ ¹. ɿʥʘʢ  ʷʚʣʷʝʪʩʷ ʩʠʤʚʦ-

ʣʦʤ ʬʦʨʤʘʣʴʥʦʛʦ ʷʟʳʢʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʩʪʨʦʷʪʩʷ ʬʦʨʤʫʣʳ, 

ʘ ʟʥʘʢ ¹ ʦʙʦʟʥʘʯʘʝʪ ʦʪʥʦʰʝʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʝ ʬʦʨʤʫʣ. 

 

ɺ ʣʦʛʠʢʝ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʨʘʚʥʦʩʠʣʴʥʳʝ ʬʦʨʤʫʣʳ ð 

ʦʩʥʦʚʥʳʝ ʢɻʚʠʚʘʣʝʥʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠ ̫(ʟʘʢʦʥʳ): 

 

1.   A A¹  (ʟʘʢʦʥ ʪʦʞʜʝʩʪʚʘ); 

 

2. AØ0  0¹ ; 

 

3. 0  A AÙ ¹ ; 

 

4. AØ1  A¹ ; 
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5. 1  1AÙ ¹; 

 

6. ×(× )  A A¹  (ʟʘʢʦʥ ʜʚʦʡʥʦʛʦ ʦʪʨʠʮʘʥʠʷ); 

 

7. AØ(× )  0A ¹  (ʟʘʢʦʥ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ); 

 

8. AÙ(× )  1A ¹  (ʟʘʢʦʥ ʠʩʢʣʶʯʝʥʥʦʛʦ ʪʨʝʪʴʝʛʦ); 

 

9. AØ   A A¹  (ʠʜʝʤʧʦʪʝʥʪʥʦʩʪʴ ʢʦʥʲʶʥʢʮʠʠ); 

 

10.   A A AÙ ¹  (ʠʜʝʤʧʦʪʝʥʪʥʦʩʪʴ ʜʠʟʲʶʥʢʮʠʠ); 

 

11. AØ   B B¹ ØA (ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴ ʢʦʥʲʶʥʢʮʠʠ); 

 

12.   A B B AÙ ¹ Ù (ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴ ʜʠʟʲʶʥʢʮʠʠ); 

 

13. AØ(BØ )  (C A¹ Ø )B ØC  (ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʴ ʢʦʥʲʶʥʢ-

ʮʠʠ); 

 

14. ( )  ( )A B C A B CÙ Ù ¹ Ù Ù (ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʴ ʜʠʟʲʶʥʢ-

ʮʠʠ); 

 

15. AØ( )  (B C AÙ ¹ Ø ) (B AÙ Ø )C  (ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʴ 

ʢʦʥʲʶʥʢʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʟʲʶʥʢʮʠʠ); 

 

16. (A BÙ Ø )  ( )C A B¹ Ù Ø( )A CÙ  (ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʴ 

ʜʠʟʲʶʥʢʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʲʶʥʢʮʠʠ); 

 

17. AØ( )  A B AÙ ¹  (ʧʝʨʚʳʡ ʟʘʢʦʥ ʧʦʛʣʦʱʝʥʠʷ); 

 

18. (A AÙ Ø )  B A¹  (ʚʪʦʨʦʡ ʟʘʢʦʥ ʧʦʛʣʦʱʝʥʠʷ); 

 

19. ×(AØ )  B ¹ ×AÙ×B (ʧʝʨʚʳʡ ʟʘʢʦʥ ʜʝ ʄʦʨʛʘʥʘ); 

 

20. ×( )  A BÙ ¹ ×AØ×B (ʚʪʦʨʦʡ ʟʘʢʦʥ ʜʝ ʄʦʨʛʘʥʘ); 
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21.   (A A¹ Ø ) (B AÙ Ø× )B  (ʧʝʨʚʳʡ ʟʘʢʦʥ ʨʘʩʱʝʧʣʝʥʠʷ); 

 

22.   ( )A A B¹ Ù Ø(AÙ× )B  (ʚʪʦʨʦʡ ʟʘʢʦʥ ʨʘʩʱʝʧʣʝʥʠʷ); 

 

23.   A B­ ¹ ×B­×A (ʟʘʢʦʥ ʢʦʥʪʨʘʧʦʟʠʮʠʠ); 

 

24.   A B­ ¹ ×   A BÙ ¹ ×(AØ× )B ; 

 

25. A (B¹ × )A BÙ Ø(× ) (B A AÙ ¹ Ø ) (B Ù×AØ× )B ; 

 

26.   (A B AÄ ¹ Ø× )B Ù(×AØ )B ; 

 

27.   A BÙ ¹ ×   A B­ ¹ ×(×AØ× )B ; 

 

28. AØ   B ¹ ×(A­× )  B ¹ ×(×AÙ×)B . 

 

ɺʩʝ ʵʪʠ ʨʘʚʥʦʩʠʣʴʥʦʩʪʠ ʣʝʛʢʦ ʜʦʢʘʟʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʘʙ-

ʣʠʮ ʠʩʪʠʥʥʦʩʪʠ. ʈʘʚʥʦʩʠʣʴʥʦʩʪʠ 24ð28 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʜʥʠ 

ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʯʝʨʝʟ ʜʨʫʛʠʝ. 

ʕʢʚʠʚʘʣʝʥʪʥʳʤ (ʠʣʠ ʪʦʞʜʝʩʪʚʝʥʥʳʤ) ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝ-

ʢʦʪʦʨʦʡ ʬʦʨʤʫʣʳ ʥʘʟʳʚʘʶʪ ʧʝʨʝʭʦʜ (ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠ-

ʣʘʤ) ʢ ʣʶʙʦʡ ʬʦʨʤʫʣʝ, ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʜʘʥʥʦʡ. ʅʘʧʨʠʤʝʨ, ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʘʚʠʣʦ ʧʦʜʩʪʘʥʦʚʢʠ ʬʦʨʤʫʣʳ F  ʚʤʝʩʪʦ ʧʝʨʝʤʝʥ-

ʥʦʡ A. ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʬʦʨʤʫʣʳ F  ʚʤʝʩʪʦ ʧʝʨʝʤʝʥʥʦʡ A ʚʩʝ 

ʚʭʦʞʜʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ A ʚ ʠʩʭʦʜʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʤʝʥʝʥʳ ʬʦʨʤʫʣʦʡ F. ʕʪʦ ʧʨʘʚʠʣʦ ʧʨʠʤʝʥʷʝʪʩʷ 
ʢ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʷʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʭ ʩʦʦʪʥʦh ʝʥʠʡ. 

ʇʨʘʚʠʣʦ ʟʘʤʝʥʳ ʧʦʜʬʦʨʤʫʣ ʧʦʟʚʦʣʷʝʪ, ʠʩʧʦʣʴʟʫʷ ʠʟʚʝʩʪʥʳʝ 

ʢɻʚʠʚʘʣʝʥʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʧʦʣʫʯʘʪʴ ʬʦʨʤʫʣʳ, ʵʢʚʠʚʘʣʝʥʪʥʳʝ 

ʜʘʥʥʦʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʫʧʨʦʱʘʪʴ ʬʦʨʤʫʣʳ). ʇʦʜʬʦʨʤʫʣʘ ð ʵʪʦ 

ʯʘʩʪʴ ʬʦʨʤʫʣʳ, ʩʘʤʘ ʷʚʣʷʶʱʘʷʩʷ ʬʦʨʤʫʣʦʡ. ɽʩʣʠ ʥʝʢʦʪʦʨʘʷ 

ʬʦʨʤʫʣʘ F  ʩʦʜʝʨʞʠʪ 
1

F  ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʬʦʨʤʫʣʳ, ʪʦ ʤʦʞʥʦ ʟʘʤʝ-

ʥʠʪʴ 
1

F  ʥʘ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʝʡ 
2

F . ʇʦʣʫʯʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʪʘʢʦʡ 

ʟʘʤʝʥʳ ʥʦʚʘʷ ʬʦʨʤʫʣʘ G  ʵʢʚʠʚʘʣʝʥʪʥʘ ʠʩʭʦʜʥʦʡ F . 
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ʇʨʠʤʝʨ 

ɺʳʧʠʩʘʪʴ ʚʩʝ ʧʦʜʬʦʨʤʫʣʳ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʳ: 
 

( )    (   )A B A B­ ­ ­ . 

 

ʈʝʰʝʥʠʝ. ʅʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʘʤʘ ʬʦʨʤʫʣʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʧʦʜʬʦʨʤʫʣʦʡ. ʀʤʝʝʤ: 
 

A,   B ,   B ,     A B­ ,   (   )A B­ ,     (   )B A B­ ­ , 

 

( )    (   )A B A B­ ­ ­ . 

 

1.5. ʇʦʣʥʳʝ ʩʠʩʪʝʤʳ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʩ ʢʘʞʜʦʡ ʬʦʨʤʫʣʦʡ ʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳʚʘ-

ʥʠʡ ʩʚʷʟʘʥʘ ʬʫʥʢʮʠʷ, ʩʦʧʦʩʪʘʚʣʷʶʱʘʷ ʢʘʞʜʦʤʫ ʬʠʢʩʠʨʦʚʘʥʥʦʤʫ 

ʥʘʙʦʨʫ ʚʳʩʢʘʟʳʚʘʪʝʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʟʥʘʯʝʥʠʝ ʠʩʪʠʥʥʦʩʪʠ 

ʬʦʨʤʫʣʳ ( {0,1})Í . ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʥʘʙʦʨʳ ʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʣʶʙʳʝ ʜʨʫʛʠʝ ʣʦ-

ʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. 

ʉʠʩʪʝʤʘ { }1 2, , , kS f f f=  ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʥʘʟʳʚʘʝʪʩʷ 

ʧʦʣʥʦʡ (ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʣʥʦʡ), ʝʩʣʠ ʣʶʙʘʷ ʣʦʛʠʯʝʩʢʘʷ 

ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ ʩʫʧʝʨʧʦʟʠʮʠʝʡ ʬʫʥʢʮʠʡ ʠʟ ʵʪʦʡ ʩʠʩʪʝʤʳ. 

ʇʫʩʪʴ 
1

{S =Ø, , }Ù×, ʛʜʝ Ø( ),x y x= Øy, ( ),x y x yÙ = Ù ʠ 

×( )x =×x. ʕʪʦ ʤʥʦʞʝʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʬʫʥʢʮʠʡ ʢʦʥʲʶʥʢʮʠʠ, 

ʜʠʟʲʶʥʢʮʠʠ ʠ ʦʪʨʠʮʘʥʠʷ, ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʩʪʘʥʜʘʨʪʥʳʤ ʙʘʟʠ-

ʩʦʤ. ʆʥʦ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ ʩʠʩʪʝʤʦʡ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʧʦ-

ʩʢʦʣʴʢʫ ʣʶʙʘʷ ʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʚʳʩʢʘʟʳʚʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʢʦʪʦʨʦʡ ʬʦʨʤʫʣʦʡ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʪʦʣʴʢʦ ʦʧʝʨʘ-

ʮʠʠ ʢʦʥʲʶʥʢʮʠʠ, ʜʠʟʲʶʥʢʮʠʠ ʠ ʦʪʨʠʮʘʥʠʷ. ʕʪʦ ʩʣʝʜʫʝʪ ʠʟ ʪʦʛʦ, 

ʯʪʦ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʚʩʷʢʫʶ ʣʦʛʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʤʦʞʥʦ 

ʟʘʜʘʪʴ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ, ʘ ʪʘʢʞʝ ʠʟ ʫʞʝ ʫʧʦʤʠʥʘʚʰʠʭʩʷ ʚʳ-

ʰʝ ʟʘʢʦʥʦʚ: 

 



 20 

  A B­ ¹ ×A BÙ , 
 

A   (B A¹ Ø ) (B Ù×AØ× )B , 

 

  (A B AÄ ¹ Ø× )B Ù(×AØ )B . 

 

ʇʫʩʪʴ ʪʝʧʝʨʴ 
2

{ , }S = Ù ×. ʕʪʦ ʤʥʦʞʝʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ 

ʬʫʥʢʮʠʡ ʜʠʟʲʶʥʢʮʠʠ ʠ ʦʪʨʠʮʘʥʠʷ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ ʩʠʩʪʝ-

ʤʦʡ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʦʧʝʨʘʮʠʷ ʢʦʥʲʶʥʢʮʠʠ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʦʪʨʠʮʘʥʠʝ ʠ 

ʜʠʟʁ̡ʥʢʮʠʶ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʥʘʧʦʤʥʠʤ, ʯʪʦ 
 

AØ   B ¹ ×(×AÙ×)B . 

 

ɸʥʘʣʦʛʠʯʥʦ, ʝʩʣʠ 
3

{S =Ø,×}, ʪʦ ʤʳ ʩʥʦʚʘ ʧʦʣʫʯʘʝʤ ʧʦʣ-

ʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʩʢʦʣʴʢʫ 
 

  A BÙ ¹ ×(×AØ× )B . 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʥʘʷ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʡ 
1

S  ʷʚʣʷʝʪʩʷ ʚ ʥʝʢʦ-

ʪʦʨʦʤ ʩʤʳʩʣʝ çʠʟʙʳʪʦʯʥʦʡè ð ʧʨʠ ʫʜʘʣʝʥʠʠ ʠʟ ʥʝʝ ʬʫʥʢʮʠʠ &  

ʠʣʠ Ù ʧʦʣʥʦʪʘ ʧʦʣʫʯʝʥʥʳʭ ʩʠʩʪʝʤ 
2

S  ʠ 
3

S  ʩʦʭʨʘʥʷʝʪʩʷ. ʆʜʥʘʢʦ 

ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʡ 
1

S  ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʬʦʨʤʫʣʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʘʞʜʘʷ ʟʘʤʝʥʘ 

ʦʜʥʦʡ ʠʟ ʬʫʥʢʮʠʡ &  ʠʣʠ Ù ʠʟ ʩʠʩʪʝʤʳ 
1

S  ʥʘ ʦʩʪʘʣʴʥʳʝ ʚʥʦʩʠʪ ʚ 

ʬʦʨʤʫʣʫ ʤʥʦʛʦ ʣʠʰʥʠʭ ʦʪʨʠʮʘʥʠʡ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʠʟ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʡ 
1

S  ʫʜʘʣʠʪʴ ʦʪʨʠʮʘ-

ʥʠʝ, ʪʦ ʧʦʣʫʯʘʝʤʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ çʫʩʝʯʝʥʥʘʷè ʩʠʩʪʝʤʘ 

4
{S =Ø, }Ù ʥʝʧʦʣʥʘ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʬʫʥʢʮʠʡ Ø ʠ Ù 

ʩʦʭʨʘʥʷʝʪ ʥʫʣʴ. (ʃʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ( )1, , nf x x  ʥʘʟʳʚʘʝʪʩʷ 

ʩʦʭʨʘʥʷʶʱʝʡ ʥʫʣʴ, ʝʩʣʠ ( )0, , 0 0f = .) ɸ ʩʫʧʝʨʧʦʟʠʮʠʷ ʣʦʛʠ-

ʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʩʦʭʨʘʥʷʶʱʠʭ ʥʫʣʴ, ʝʩʪʴ ʩʥʦʚʘ ʣʦʛʠʯʝʩʢʘʷ 
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ʬʫʥʢʮʠʷ, ʩʦʭʨʘʥʷʶʱʘʷ ʥʫʣʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʣʦʛʠʯʝ-

ʩʢʠʝ ʬʫʥʢʮʠʠ ʩʦʭʨʘʥʷʶʪ ʥʫʣʴ (ʥʘʧʨʠʤʝʨ, ʦʪʨʠʮʘʥʠʝ ʥʝ ʦʙʣʘʜʘʝʪ 

ʵʪʠʤ ʩʚʦʡʩʪʚʦʤ), ʠ ʧʦʪʦʤʫ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʦʥʠ ʚʳʨʘʞʘʁ ʪʩʷ ʯʝʨʝʟ 

Ø ʠ Ù. 

ʇʦʣʦʞʠʤ ʪʝʧʝʨʴ 
5

{ , }S = ­ ×. ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʦʣʥʦʪʳ 

ʵʪʦʡ ʩʠʩʪʝʤʳ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʜʦʩʪʘʪʦʯʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʬʫʥʢʮʠʷ Ù ʠʟ ʧʦʣʥʦʡ ʩʠʩʪʝʤʳ 
2

{ , }S = Ù × ʧʨʝʜʩʪʘʚʠʤʘ ʯʝʨʝʟ ʦʪ-

ʨʠʮʘʥʠʝ ʠ ʠʤʧʣʠʢʘʮʠʶ: 
 

  A BÙ ¹ ×A B­ . 
 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʤʥʦʞʝʩʪʚʦ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 
 

6
{ ,S = ÄØ, 1}, 

 

ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʶʪ ʙʘʟʠʩʦʤ ɾʝʛʘʣʢʠʥʘ. ɹʫʜʝʤ ʚʤʝʩʪʦ Ø ʧʠʩʘʪʴ 

ʟʥʘʢ ʫʤʥʦʞʝʥʠʷ. ʇʦʣʥʦʪʘ ʩʠʩʪʝʤʳ 
6

S  ʩʣʝʜʫʝʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʦ-

ʞʜʝʩʪʚ 
 

×   1A A¹ Ä, 

 

  A B A B A BÙ ¹ Ö Ä Ä. 
 

ɿʜʝʩʴ, ʢʘʢ ʦʙʳʯʥʦ, ʧʨʠʦʨʠʪʝʪ ʦʧʝʨʘʮʠʠ ʢʦʥʲʶʥʢʮʠʠ ʩʯʠʪʘʝʪʩʷ 

ʚrʰʝ ʧʨʠʦʨʠʪʝʪʘ ʦʧʝʨʘʮʠʠ ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʠ.  

ʇʦʩʢʦʣʴʢʫ ʦʧʝʨʘʮʠʷ ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʠ ʘʩʩʦʮʠʘʪʠʚʥʘ, ʪʦ ʧʨʠ 

ʟʘʧʠʩʠ ʬʦʨʤʫʣ ʩ ʵʪʦʡ ʦʧʝʨʘʮʠʝʡ ʦʧʫʩʢʘʶʪ ʩʢʦʙʢʠ, ʦʧʨʝʜʝʣʷʶ-

ʱʠʝ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ. ʊʘʢ, ʬʦʨʤʫʣʘʤʠ ʥʘʜ ʙʘʟʠʩʦʤ ɾʝʛʘʣʢʠʥʘ 

ʙʫʜʫʪ: 
 

1XÄ , 

 

X Y X YÖ Ä Ä, 
 

1X Y Z X Y X Z Y Z X Y ZÖ Ö Ä Ö Ä Ö Ä Ö Ä Ä Ä Ä. 
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1.6. ʊʘʚʪʦʣʦʛʠʠ. ɺʳʧʦʣʥʠʤʳʝ ʬʦʨʤʫʣʳ 

ʌʦʨʤʫʣʫ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʜʣʷ ʣʶʙʦʛʦ ʥʘʙʦʨʘ ʧʝʨʝʤʝʥʥʳʭ 

ʝʩʪʴ 1, ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʪʦʞʜʝʩʪʚʝʥʥʦ ʠʩʪʠʥʥʦʡ ʬʦʨʤʫʣʦʡ (ʠʣʠ 

ʪʘʚʪʦʣʦʛʠʝʡ). ʌʦʨʤʫʣʫ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʜʣʷ ʣʶʙʦʛʦ ʥʘʙʦʨʘ 

ʧʝʨʝʤʝʥʥʳʭ ʝʩʪʴ 0, ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʪʦʞʜʝʩʪʚʝʥʥʦ ʣʦʞʥʦʡ 

ʬʦʨʤʫʣʦʡ (ʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝʤ).  

ʊʘʚʪʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚ ʣʦʛʠʢʝ ʦʩʦʙʦ ʚʘʞʥʫʶ ʨʦʣʴ ʢʘʢ ʬʦʨʤʫ-

ʣʳ, ʦʪʨʘʞʘʶʱʠʝ ʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʝʜʣʦʞʝʥʠʡ, ʠʩʪʠʥʥʳʭ 

ʚ ʩʠʣʫ ʦʜʥʦʡ ʪʦʣʴʢʦ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ. ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, 

ʯʪʦ ʬʦʨʤʫʣʘ ʷʚʣʷʝʪʩʷ ʪʘʚʪʦʣʦʛʠʝʡ ʜʦʩʪʘʪʦʯʥʦ ʧʦʩʪʨʦʠʪʴ ʪʘʙʣʠʮʫ 

ʠʩʪʠʥʥʦʩʪʠ ʜʣʷ ʥʝʝ. ɺ ʵʪʦʡ ʪʘʙʣʠʮʝ ʩʪʦʣʙʝʮ ʧʦʜ ʩʘʤʦʡ ʬʦʨʤʫʣʦʡ 

ʜʦʣʞʝʥ ʩʦʩʪʦ̫ ʪʴ ʪʦʣʴʢʦ ʠʟ ʝʜʠʥʠʮ. 

ʌʦʨʤʫʣʘ ʥʘʟʳʚʘʝʪʩʷ ʚʳʧʦʣʥʠʤʦʡ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʥʘ-

ʙʦʨ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʠ ʢʦʪʦʨʦʤ ʵʪʘ ʬʦʨʤʫʣʘ ʧʨʠʥʠʤʘʝʪ 

ʟʥʘʯʝʥʠʝ 1. ʌʦʨʤʫʣʘ ʥʘʟʳʚʘʝʪʩʷ ʦʧʨʦʚʝʨʞʠʤʦʡ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ 

ʪʘʢʦʡ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʠ ʢʦʪʦʨʦʤ ʵʪʘ ʬʦʨʤʫʣʘ 

ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 0. 

ʇʝʨʝʯʠʩʣʠʤ ʚʘʞʥʳʝ ʪʘʚʪʦʣʦʛʠʠ ( A, B, C  ð ʧʨʦʠʟʚʦʣʴʥʳʝ 

ʬʦʨʤʫʣʳ): 
 

1. AÙ(× )A  (ʟʘʢʦʥ ʠʩʢʣʶʯʝʥʥʦʛʦ ʪʨʝʪʴʝʛʦ); 

 

2. ×(AØ× )A  (ʟʘʢʦʥ ʦʪʨʠʮʘʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ); 

 

3. ××A A (ʟʘʢʦʥ ʜʚʦʡʥʦʛʦ ʦʪʨʠʮʘʥʠʷ); 
 

4. A A­  (ʟʘʢʦʥ ʪʦʞʜʝʩʪʚʘ); 
 

5. ( )A B­ (×B­× )A  (ʟʘʢʦʥ ʢʦʥʪʨʘʧʦʟʠʮʠʠ); 

 

6. ( )( A B­ Ø( ) ( ))B C A C­ ­ ­  (ʟʘʢʦʥ ʪʨʘʥʟʠʪʠʚʥʦʩʪʠ 

ʠʤʧʣʠʢʘʮʠʠ); 
 

7. (A )B (×A × )B  (ʟʘʢʦʥ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ); 
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8. (( A )B Ø(B ) ()C A­ )C  (ʟʘʢʦʥ ʪʨʘʥʟʠʪʠʚʥʦʩʪʠ 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ); 
 

9. ( )A B­ (× )A BÙ ; 

 

10. (A )B ( )( A B­ Ø( ))B A­ ; 

 

11. ( )A BÄ (( AØ× )B Ù(×AØ ))B ; 

 

12. ( )A BÙ (× )A B­ ; 

 

13. ( ) ( )A B B A­ Ù ­ ; 

 

14. (AØ( ))A BÙ A (ʧʝʨʚʳʡ ʟʘʢʦʥ ʧʦʛʣʦʱʝʥʠʷ); 

 

15. ((A AÙ Ø ))B A (ʚʪʦʨʦʡ ʟʘʢʦʥ ʧʦʛʣʦʱʝʥʠʷ); 

 

16. ×(AØ )B (×AÙ× )B  (ʧʝʨʚʳʡ ʟʘʢʦʥ ʜʝ ʄʦʨʛʘʥʘ); 

 

17. ×( )A BÙ (×AØ× )B  (ʚʪʦʨʦʡ ʟʘʢʦʥ ʜʝ ʄʦʨʛʘʥʘ); 

 

18. (× )A A A­ ­ ; 

 

19. (AØ )B A­ ; (AØ )B B­ ; 

 

20. ((A B A­ ­ Ø ))B ; 

 

21. ( )A B A­ ­ ; 

 

22. ( )A A B­ Ù ; ( )B A B­ Ù ; 

 

23. ( )( )A B A A­ ­ ­  (ʟʘʢʦʥ ʇʠʨʩʘ); 

 

24. ( ) ( ) ( )( ) ( )A B C A B A C­ ­ ­ ­ ­ ­ . 
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ʇʨʠʤʝʨʳ 

1. ɺʳʷʩʥʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ ʪʦʞʜʝʩʪʚʝʥʥʦ 

ʠʩʪʠʥʥʦʡ: 

( )  (   )   )   F A B B A= ­ Ø× ­×. 

 

ʈʝʰʝʥʠʝ. ʇʦʩʪʨʦʠʤ ʪʘʙʣʠʮʫ ʠʩʪʠʥʥʦʩʪʠ ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʳ, ʠʩ-

ʧʦʣʴʟʫʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: 
 

A B A B­  ×A ×B ( ) A B­ Ø×B F  

0 0 1 1 1 1 1 

0 1 1 1 0 0 1 

1 0 0 0 1 0 1 

1 1 1 0 0 0 1 

 

ʊʘʢ ʢʘʢ ʧʦʩʣʝʜʥʠʡ ʩʪʦʣʙʝʮ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ 1, ʪʦ ʬʦʨʤʫʣʘ 
ʪʦʞʜʝʩʪʚʝʥʥʦ ʠʩʪʠʥʥʘ. 

 

2. ɺʳʷʩʥʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ ʚʳʧʦʣʥʠʤʦʡ: 
 

  (    )  (   )F A B A C= × Ù ­ Ø. 

 

ʈʝʰʝʥʠʝ. ʇʦʩʪʨʦʠʤ ʪʘʙʣʠʮʫ ʠʩʪʠʥʥʦʩʪʠ ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʳ, ʠʩ-

ʧʦʣʴʟʫʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʀʤʝʝʤ: 

 

A B C   A×     A B× Ù    A CØ  F  

0 0 0 1 1 0 0 

0 0 1 1 1 0 0 

0 1 0 1 1 0 0 

0 1 1 1 1 0 0 

1 0 0 0 0 0 1 

1 0 1 0 0 1 1 

1 1 0 0 1 0 0 

1 1 1 0 1 1 1 
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ʇʦʩʢʦʣʴʢʫ ʥʘ ʪʨʝʭ ʥʘʙʦʨʘʭ (ʜʦʩʪʘʪʦʯʥʦ ʭʦʪʷ ʙʳ ʥʘ ʦʜʥʦʤ) 

ʬʫʥʢʮʠʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 1, ʪʦ ʬʦʨʤʫʣʘ ʚʳʧʦʣʥʠʤʘ.  

 

3. ɺʳʷʩʥʠʪʴ, ʚʳʧʦʣʥʠʤʘ ʣʠ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: 
 

( )( ) ( )( )( )            = B A B A C BF ­ Ø Ø× Ø ­ . 

 

ʈʝʰʝʥʠʝ. ʆʧʨʝʜʝʣʠʤ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʠ ʟʘʧʦʣʥʠʤ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʪʘʙʣʠʮʫ ʠʩʪʠʥʥʦʩʪʠ ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʳ. ʀʤʝʝʤ: 

 

( ) ( )  

1 3

2 4

5

6

 =          F B A B A C B

å õ
æ ö
æ ö
æ öå õå õ
æ öæ öæ ö
æ öæ öæ ö
æ öæ öæ ö
æ öæ öæ ö
æ öæ öæ ö
æ öæ öæ ö
æ ö æ öæ öç ÷ ç ÷
æ ö
æ ö
æ ö
ç ÷

­ Ø Ø × Ø ­ . 

 

ʊʘʙʣʠʮʘ ʠʩʪʠʥʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 

A B C  1 2 3 4 5 6 F=  

0 0 0 0 1 0 1 0 0 

0 0 1 0 1 0 1 0 0 

0 1 0 0 0 0 1 0 0 

0 1 1 0 0 0 1 0 0 

1 0 0 0 1 0 1 0 0 

1 0 1 0 1 1 0 1 1 

1 1 0 1 1 0 1 0 0 

1 1 1 1 1 1 1 0 0 
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ʊʘʢ ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ ( )1, 0, 1   1F ¹ , ʪʦ ʬʦʨʤʫʣʘ 

ʚʳʧʦʣʥʠʤʘ. 

 

1.7. ʅʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ʜʣʷ ʬʦʨʤʫʣ 

ʇʫʩʪʴ 
1
, , 

n
A A  ð ʬʦʨʤʫʣʳ. ʊʦʛʜʘ, ʚ ʩʠʣʫ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ 

ʦʧʝʨʘʮʠʡ Ø ʠ Ù, ʢʘʢ ʙʳ ʤʳ ʥʝ ʨʘʩʩʪʘʚʣʷʣʠ ʩʢʦʙʢʠ ʚ ʚʳʨʘʞʝʥʠ̫ ʭ 

1
A Ø

2
A Ø Ø

n
A  ʠ 

1 2 n
A A AÙ Ù Ù, ʚʩʝʛʜʘ ʙʫʜʝʤ ʧʨʠʭʦʜʠʪʴ ʢ 

ʨʘʚʥʦʩʠʣʴʥʳʤ ʬʦʨʤʫʣʘʤ. ʇʦʵʪʦʤʫ ʢʘʞʜʦʝ ʠʟ ʵʪʠʭ ʚʳʨʘʞʝʥʠʡ 

ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʬʦʨʤʫʣʘʤʠ (ʦʧʫʩʢʘʷ ʩʢʦʙʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʨʷ-

ʜʦʢ ʜʝʡʩʪʚʠʡ). 

ʌʦʨʤʫʣʫ 
1

A Ø
2

A Ø Ø
n

A  ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʢʦʥʲʶʥʢʮʠʝʡ 

ʬʦʨʤʫʣ 
1
, , 

n
A A , ʘ ʬʦʨʤʫʣʫ 

1 2 n
A A AÙ Ù Ù ð ʜʠʟʲʶʥʢʮʠʝʡ 

ʬʦʨʤʫʣ 
1
, , 

n
A A . ʆʪʤʝʪʠʤ, ʯʪʦ ʠʤʝʶʪ ʤʝʩʪʦ ʦʙʦʙʱʝʥʥʳʝ ʟʘʢʦ-

ʥʳ ʜʝ ʄʦʨʛʘʥʘ: 
 

×
1

(A Ø
2

A Ø Ø )  
n

A ¹ ×
1

AÙ×
2

A Ù Ù×
n

A , 

 

×
1 2

( )  
n

A A AÙ Ù Ù ¹ ×
1

A Ø×
2

A Ø Ø×
n

A . 

 

ʆʧʨʝʜʝʣʠʤ ʪʝʧʝʨʴ ʥʝʢʦʪʦʨʳʝ ʢʘʥʦʥʠʯʝʩʢʠʝ ʚʠʜʳ ʬʦʨʤʫʣ. 

ʌʦʨʤʫʣʘ, ʢʦʪʦʨʘʷ ʝʩʪʴ ʧʨʦʧʦʟʠʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʠʣʠ ʦʪʨʠ-

ʮʘʥʠʝ ʧʝʨʝʤʝʥʥʦʡ, ʥʘʟʚrʘʝʪʩʷ ʣʠʪʝʨʘʣʦʤ. ʅʝʢʦʪʦʨʘʷ ʬʦʨʤʫʣʘ 

ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʦʡ ʢʦʥʲʶʥʢʮʠʝʡ (ʠʣʠ ʢʦʥʲʶʥʢʪʦʤ), ʝʩʣʠ 

ʦʥʘ ʷʚʣʷʝʪʩʷ ʢʦʥʲʶʥʢʮʠʝʡ ʣʠʪʝʨʘʣʦʚ, ʪʦ ʝʩʪʴ ʢʦʥʲʶʥʢʮʠʝʡ ʧʝ-

ʨʝʤʝʥʥʳʭ ʠ ʦʪʨʠʮʘʥʠʡ ʧʝʨʝʤʝʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʬʦʨʤʫʣʳ 
 

×
1

X , 
2

X , 
1

X Ø×
2

X , ×
1

X Ø
2

X Ø
1

X Ø
3

X  ʠ ×
4

X Ø×
2

X  

 

ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʢʦʥʲʶʥʢʮʠʷʤʠ. ʕʣʝʤʝʥʪʘʨʥʘʷ ʢʦʥʲ-

ʶʥʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦʡ, ʝʩʣʠ ʢʘʞʜʘʷ ʠʟ ʧʨʦʧʦʟʠʮʠʦ-

ʥʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚʭʦʜʠʪ ʚ ʥʝʝ ʨʦʚʥʦ ʦʜʠʥ ʨʘʟ, ʩʦ ʟʥʘʢʦʤ ʦʪ-

ʨʠʮʘʥʠʷ ʠʣʠ ʙʝʟ ʥʝʛʦ. 
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ɼʠʟʲʶʥʢʪʠʚʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʦʡ (ɼʅʌ) ʥʘʟʳʚʘʝʪʩʷ ʧʨʦ-

ʠʟʚʦʣʥɹʘʷ ʜʠʟʲʶʥʢʮʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʢʦʥʲʶʥʢʮʠʡ. (ɻʦʚʦʨʷʪ, ʯʪʦ 

ʬʦʨʤʫʣʘ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʟʲʶʥʢʪʠʚʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ.) ʅʘ-

ʧʨʠʤʝʨ, ʬʦʨʤʫʣr  
 

×
1

X , 
2

X , 
1

X Ø×
2

X , ×
1 2

X XÙ , (×
1

X Ø
2
)X Ù

1
(X Ø×

2
)X , 

 

(×
1

X Ø
2

X Ø
1

X Ø
3 1
)X XÙ Ù(×

4
X Ø×

2
)X  

 

ʥʘʭʦʜʷʪʩʷ ʚ ɼʅʌ. 

ʂʘʞʜʫʶ ʣʦʛʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʵʢʚʠʚʘʣʝʥʪ-

ʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢ ɼʅʌ (ʪ. ʝ. ʜʣʷ ʣʶʙʦʡ ʬʦʨʤʫʣʳ A 

ʤʦʞʥʦ ʥʘʡʪʠ ʪʘʢʫʶ ʬʦʨʤʫʣʫ B, ʥʘʭʦʜʷʱʫʶʩʷ ʚ ɼʅʌ, ʯʪʦ 
  A B¹ ). ɼʣʷ ʵʪʦʛʦ: 

 

1) ʉʥʘʯʘʣʘ ʠʟʙʘʚʣʷʶʪʩʷ ʦʪ ʦʧʝʨʘʮʠʡ ʠʤʧʣʠʢʘʮʠʠ, ʵʢʚʠʚʘ-

ʣʝʥʪʥʦʩʪʠ ʠ ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʠ, ʚʳʨʘʟʠʚ ʠʭ ʯʝʨʝʟ ʣʦʛʠʯʝʩʢʠʝ 

ʩʚʷʟʢʠ ×, &  ʠ Ù ʧʦ ʟʘʢʦʥʘʤ: 
 

  A B­ ¹ ×A BÙ , 
 

A   (B A¹ Ø ) (B Ù×AØ× )B , 

 

  (A B AÄ ¹ Ø× )B Ù(×AØ )B . 

 

2) ɼʦʚʦʜʷʪ ʟʥʘʢʠ ʦʪʨʠʮʘʥʠʷ ʜʦ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʠʩ-

ʧʦʣʴʟʫʷ ʟʘʢʦʥʳ ʜʝ ʄʦʨʛʘʥʘ: 
 

×(AØ )  B ¹ ×AÙ×B,  

 

×( )  A BÙ ¹ ×AØ×B. 

 

3) ʇʨʠʤʝʥʷʷ ʟʘʢʦʥ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ  
 

( )A BÙ Ø   (C A¹ Ø ) (C BÙ Ø )C , 

 

ʧʨʝʦʙʨʘʟʫʶʪ ʬʦʨʤʫʣʫ ʢ ʜʠʟʲʶʥʢʮʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʢʦʥʲʶʥʢʮʠʡ. 
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4) ʇʦʩʪʦʷʥʥʦ ʠʟʙʘʚʣʷʶʪʩʷ ʦʪ ʜʚʦʡʥʳʭ ʦʪʨʠʮʘʥʠʡ: 
 

××   A A¹ . 
 

ɼʅʌ A ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦʡ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʉɼʅʌ, ʝʩʣʠ 

ʢʘʞʜʘʷ ʧʝʨʝʤʝʥʥʘʷ ʬʦʨʤʫʣʳ A ʚʭʦʜʠʪ ʩ ʦʪʨʠʮʘʥʠʝʤ ʠʣʠ ʙʝʟ ʦʪ-

ʨʠʮʘʥʠʷ ʚ ʢʘʞʜʳʡ ʢʦʥʲʶʥʢʪ ʪʦʯʥʦ ʦʜʠʥ ʨʘʟ. ʅʘʧʨʠʤʝʨ,  
 

×
1 2

(X XÙ Ø
3
) (X Ù ×

1
X Ø

2
X Ø

3
)X  

 

ð ʜʠʟʲʶʥʢʪʠʚʥʘʷ (ʥʦ ʥʝ ʩʦʚʝʨʰʝʥʥʘʷ) ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ʦʪ 

ʪʨʝʭ ʧʝʨʝʤʝʥʥʳʭ 
1

X , 
2

X , 
3

X , ʘ 

 

(×
1

X Ø
2
)X Ù

1
(X Ø×

2
)X  

 

ð ʉɼʅʌ ʦʪ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ 
1

X  ʠ 
2

X .  

ʂʘʞʜʫʶ ʚʳʧʦʣʥʠʤʫʶ ʣʦʛʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʢɻʚʠʚʘʣʝʥʪʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʤ̫ʠ ʢ ʉɼʅʌ. ɼʣʷ ʵʪʦʛʦ ʬʦʨʤʫʣʫ 

ʩʥʘʯʘʣʘ ʧʨʠʚʦʜʷʪ ʢ ʢʘʢʦʡ-ʥʠʙʫʜʴ ɼʅʌ, ʘ ʟʘʪʝʤ: 
 

1) ʋʜʘʣʷʶʪ ʧʦʚʪʦʨʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚ ʢʦʥʲʶʥʢʮʠʷʭ, ʠʩʧʦʣʴ-

ʟʫʷ ʟʘʢʦʥ ʠʜʝʤʧʦʪʝʥʪʥʦʩʪʠ: 
 

AØAØ Ø   A A¹ . 
 

2) ʋʙʠʨʘʶʪ ʯʣʝʥʳ ʜʠʟʲʶʥʢʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʧʝʨʝʤʝʥʥʫʶ 

ʚʤʝʩʪʝ ʩ ʝʝ ʦʪʨʠʮʘʥʠʝʤ, ʘ ʠʟ ʦʜʠʥʘʢʦʚʳʭ ʯʣʝʥʦʚ ʜʠʟʲʶʥʢʮʠʠ 

ʫʜʘʣʷʶʪ ʚʩʝ, ʢʨʦʤʝ ʦʜʥʦʛʦ. 
 

3) ɽʩʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʵʣʝʤʝʥʪʘʨʥʘʷ ʢʦʥʲʶʥʢʮʠʷ ʚ ɼʅʌ ʩʦʜʝʨ-

ʞʠʪ ʥʝ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ʠʟ ʯʠʩʣʘ ʚʭʦʜʷʱʠʭ ʚ ʠʩʭʦʜʥʫʶ ʬʦʨʤʫʣʫ, 

ʪʦ ʝʝ ʫʤʥʦʞʘʶʪ ʥʘ ʝʜʠʥʠʮʳ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʝ ʚ ʚʠʜʝ ʜʠʟʲʶʥʢʮʠʡ 

j
X Ù×

j
X  ʢʘʞʜʦʡ ʥʝʜʦʩʪʘʶʱʝʡ ʧʝʨʝʤʝʥʥʦʡ 

j
X  ʩ ʝʝ ʦʪʨʠʮʘʥʠ-

ʝʤ ×
j

X  (ʟʘʢʦʥ ʠʩʢʣʶʯʝʥʥʦʛʦ ʪʨʝʪʴʝʛʦ). ʇʦʩʣʝ ʵʪʦʛʦ ʨʘʩʢʨʳʚʘʁ ʪ 
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ʩʢʦʙʢʠ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʪʘʢʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ ʢʦʥʲʶʥʢʮʠʠ, ʧʨʠʤʝ-

ʥʷʷ ʟʘʢʦʥ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ. 
 

4) ɽʩʣʠ ʩʨʝʜʠ ʯʣʝʥʦʚ ʧʦʣʫʯʝʥʥʦʡ ʜʠʟʲʶʥʢʮʠʠ ʦʢʘʞʫʪʩʷ ʦʜʠ-

ʥʘʢʦʚʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʢʦʥʲʶʥʢʮʠʠ, ʪʦ ʠʟ ʢʘʞʜʦʡ ʩʝʨʠʠ ʪʘʢʦʚʳʭ 

ʦʩʪʘʚʣʷʶʪ ʧʦ ʦʜʥʦʡ. 
 

ʅʘʧʨʠʤʝʨ, ʷʩʥʦ, ʯʪʦ ʪʦʞʜʝʩʪʚʦ  
 

1 2
  X X­ ¹ ×

1 2
X XÙ  

 

ʩʣʫʞʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʠʤʧʣʠʢʘʮʠʠ ʚ ʚʠʜʝ 

ɼʅʌ. ʆʜʥʘʢʦ ʉɼʅʌ ʜʣʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʠʤʝʝʪ ʚʠʜ: 
 

1 2
  (X X­ ¹ ×

1
X Ø×

2
) (X Ù ×

1
X Ø

2
)X Ù

1
(X Ø

2
)X . 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʉɼʅʌ ʦʧʝʨʘʮʠʡ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʠ ʥʝʨʘʚʥʦ-

ʟʥʘʯʥʦʩʪʠ ʩʦʚʧʘʜʘʶʪ ʩ ʬʦʨʤʫʣʘʤʠ 
 

1
X  

2 1
 (X X¹ Ø

2
) (X Ù×

1
X Ø×

2
)X , 

 

 
1 2 1

 (X X XÄ ¹ Ø×
2
)X Ù(×

1
X Ø

2
)X . 

 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʝʜʝʥʠʷ ʚʳʧʦʣʥʠʤʦʡ ʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ 

ʢ ʉɼʅʌ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʨʘʚʥʦ-

ʩʠʣʴʥʦʩʪʴ ʠʣʠ ʥʝʨʘʚʥʦʩʠʣʴʥʦʩʪʴ ʜʚʫʭ ʟʘʜʘʥʥʳʭ ʬʦʨʤʫʣ. ʕʪʦʪ ʘʣ-

ʛʦʨʠʪʤ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʠʩʩʣʝʜʫʝʤʳʝ ʬʦʨʤʫʣʳ ʧʨʠʚʦʜʷʪ ʢ 

ʩʦʚʝʨʰʝʥʥʳʤ ɼʅʌ, ʩʦʜʝʨʞʘʱʠʤ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ 

ʦʙʝʠʭ ʬʦʨʤʫʣʘʭ, ʠ ʩʤʦʪʨʷʪ, ʩʦʚʧʘʜʘʶʪ ʧʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ 

ʠʣʠ ʥʝʪ; ʝʩʣʠ ʩʦʚʧʘʜʘʶʪ, ʪʦ ʬʦʨʤʫʣʳ ʨʘʚʥʦʩʠʣʴʥʳ, ʝʩʣʠ ʥʝʪ ð 

ʦʥʠ ʥʝʨʘʚʥʦʩʠʣʥɹʳ. 
 

ʂʨʦʤʝ ɼʅʌ, ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʪʘʢʞʝ ʢʦʥʲʶʥʢʪʠʚʥʳʝ ʥʦʨʤʘʣʴ-

ʥʳʝ ʬʦʨʤʳ. ʇʨʦʠʟʚʦʣʴʥʘʷ ʜʠʟʲʶʥʢʮʠʷ ʣʠʪʝʨʘʣʦʚ ʥʘʟʳʚʘʝʪʩʷ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʜʠʟʲʶʥʢʮʠʝʡ (ʠʣʠ ʜʠʟʲʶʥʢʪʦʤ). ʂʦʥʲʶʥʢʪʠʚʥʦʡ 
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ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʦʡ (ʂʅʌ) ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʘʷ ʢʦʥʲʶʥʢ-

ʮʠʷ ʜʠʟʲʶʥʢʪʦʚ.  

ʂʦʥʲʶʥʢʪʠʚʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ 

ɼʅʌ ʧʫʪʝʤ ʟʘʤʝʥʳ ʚ ʥʠʭ ʟʥʘʢʦʚ Ù ʥʘ Ø, ʘ Ø ʥʘ Ù. ʉʠʤʚʦʣʳ Ø ʠ 

Ù ʥʘʟʳʚʘʶʪʩʷ ʜʚʦʡʩʪʚʝʥʥʳʤʠ ʜʨʫʛ ʜʨʫʛʫ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʘʞʜʫʶ ʣʦʛʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢ ʂʅʌ.  

ʂʅʌ A ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦʡ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʉʂʅʌ, ʝʩʣʠ 

ʢʘʞʜʘʷ ʧʝʨʝʤʝʥʥʘʷ ʬʦʨʤʫʣʳ A ʚʭʦʜʠʪ ʩ ʦʪʨʠʮʘʥʠʝʤ ʠʣʠ ʙʝʟ ʦʪ-

ʨʠʮʘʥʠʷ ʚ ʢʘʞʜʳʡ ʜʠʟʲʶʥʢʪ ʪʦʯʥʦ ʦʜʠʥ ʨʘʟ. ʅʘʧʨʠʤʝʨ,  
 

(×
1 2

)X XÙ Ø
1

(X Ù×
2
)X Ø(×

1
X Ù×

2
)X  

 

ð ʩʦʚʝʨʰʝʥʥʘʷ ʢʦʥʲʶʥʢʪʠʚʥʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ ʦʪ ʜʚʫʭ ʧʝʨʝ-

ʤʝʥʥʳʭ 
1

X  ʠ 
2

X .  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʘʞʜʫʶ ʦʧʨʦʚʝʨʞʠʤʫʶ ʣʦʛʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢ ʉʂʅʌ. 

 

ʇʨʠʤʝʨʳ 

1. ʇʨʠʚʝʩʪʠ ʢ ɼʅʌ ʬʦʨʤʫʣʫ ×
1 3

( )X XÙ Ø
1 2

( )X X­ . 

 

ʈʝʰʝʥʠʝ. ʀʤʝʝʤ 
 

×
1 3

( )X XÙ Ø
1 2

( )  (X X­ ¹ ×
1

X Ø×
3
)X Ø(×

1 2
) X XÙ ¹ 

 

 ¹ ×
1

X Ø(×
3

X Ø(×
1 2

)) X XÙ ¹ 

 

 ¹ ×
1

X Ø (( ×
3

X Ø×
1
) (X Ù ×

3
X Ø

2
)) X ¹ 

 

 (¹ ×
1

X Ø×
3

X Ø×
1
) (X Ù ×

1
X Ø

2
X Ø×

3
) X ¹ 

 

 (¹ ×
1

X Ø×
3
) (X Ù ×

1
X Ø

2
X Ø×

3
)  ( X ¹ ×

1
X Ø×

3
)X . 
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2. ʇʨʠʚʝʩʪʠ ʪʫ ʞʝ ʬʦʨʤʫʣʫ ʢ ʉɼʅʌ. 

 

ʈʝʰʝʥʠʝ. ʅʘʯʘʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ɼʅʌ, ʧʦʣʫʯʘʝʤ 
 

×
1 3

( )X XÙ Ø
1 2

( )  (X X­ ¹ ×
1

X Ø×
3
) X ¹ 

 

 (¹ ×
1

X Ø×
3
)X Ø

2
(X Ù×

2
) X ¹ 

 

 (¹ ×
1

X Ø×
3

X Ø
2
) (X Ù ×

1
X Ø×

3
X Ø×

2
) X ¹ 

 

 (¹ ×
1

X Ø
2

X Ø×
3
) (X Ù ×

1
X Ø×

2
X Ø×

3
)X . 

 

1.8. ʇʨʦʙʣʝʤʘ ʨʘʟʨʝʰʝʥʠʷ ʠ ʤʝʪʦʜʳ ʝʝ ʨʝʰʝʥʠʷ 

ʇʨʦʙʣʝʤʦʡ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳʚʘʥʠʡ ʥʘʟʳʚʘʶʪ 

ʩʣʝʜʫʶʱʫʶ ʧʨʦʙʣʝʤʫ: ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʘʣʛʦʨʠʪʤ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ ʚ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʰʘʛʦʚ 

ʚʳʷʩʥʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʦʥʘ ʪʦʞʜʝʩʪʚʝʥʥʦ ʠʩʪʠʥʥʦʡ (ʠʣʠ ʪʦʞʜʝʩʪ-

ʚʝʥʥʦ ʣʦʞʥʦʡ)? 

ʗʩʥʦ, ʯʪʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʧʦ-

ʩʢʦʣʴʢʫ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʝʨʝʙʨʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʥʘʙʦʨʳ ʟʥʘʯʝʥʠʡ 

ʘʨʛʫʤʝʥʪʦʚ ʠ ʚʳʯʠʩʣʠʪʴ ʥʘ ʥʠʭ ʟʥʘʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʳ (ʪʦ 

ʝʩʪʴ ʩʦʩʪʘʚʠʪʴ ʪʘʙʣʠʮʫ ʠʩʪʠʥʥʦʩʪʠ). ʅʦ ʜʣʷ ʙʦʣʴʰʠʭ ʬʦʨʤʫʣ ʵʪʠ 

ʪʘʙʣʠʮʳ ʛʨʦʤʦʟʜʢʠ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʦʞʜʝʩʪʚʝʥʥʦʡ ʠʩʪʠʥʥʦʩʪʠ ʠʣʠ 

ʣʦʞʥʦʩʪʠ ʬʦʨʤʫʣ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʜʨʫʛʫʶ ʧʨʦʮʝʜʫʨʫ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʬʦʨʤʫʣʳ ʢ ʂʅʌ ʠʣʠ ɼʅʌ. 

ʉʬʦʨʤʫʣʠʨʫʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʦʨʝʤʳ: 

 

1. ʂʨʠʪʝʨʠʡ ʪʦʞʜʝʩʪʚʝʥʥʦʡ ʠʩʪʠʥʥʦʩʪʠ ʬʦʨʤʫʣʳ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʬʦʨʤʫʣʘ ʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳʚʘʥʠʡ ʙʳʣʘ ʪʦʞʜʝʩʪʚʝʥʥʦ 

ʠʩʪʠʥʥʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʚ ʨʘʚʥʦʩʠʣʴʥʦʡ 

ʝʡ ʂʅʌ ʙʳʣʠ ʪʦʞʜʝʩʪʚʝʥʥʦ ʠʩʪʠʥʥʳ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ  

ʜʠʟʁ̡ʥʢʮʠʠ. 
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2. ʂʨʠʪʝʨʠʡ ʪʦʞʜʝʩʪʚʝʥʥʦʡ ʠʩʪʠʥʥʦʩʪʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʜʠʟʲ-

ʶʥʢʮʠʠ. ɼʣ̫  ʪʦʛʦ ʯʪʦʙʳ ʵʣʝʤʝʥʪʘʨʥʘʷ ʜʠʟʲʶʥʢʮʠʷ ʙʳʣʘ ʪʦʞ-

ʜʝʩʪʚʝʥʥʦ ʠʩʪʠʥʥʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʚ ʥʝʡ 

ʩʫʱʝʩʪʚʦʚʘʣʘ ʭʦʪʷ ʙʳ ʜʣʷ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʘʨʘ ð ʧʝʨʝʤʝʥʥʘʷ 

ʠ ʝʝ ʦʪʨʠʮʘʥʠʝ. 
 

3. ʂʨʠʪʝʨʠʡ ʪʦʞʜʝʩʪʚʝʥʥʦʡ ʣʦʞʥʦʩʪʠ ʬʦʨʤʫʣʳ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʬʦʨʤʫʣʘ ʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳʚʘʥʠʡ ʙʳʣʘ ʪʦʞʜʝʩʪʚʝʥʥʦ 

ʣʦʞʥʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʚ ʨʘʚʥʦʩʠʣʴʥʦʡ ʝʡ 

ɼʅʌ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʢʦʥʲʶʥʢʮʠʠ ʙʳʣʠ ʪʦʞʜʝʩʪʚʝʥʥʦ 

ʣʦʞʥʳ. 
 

4. ʂʨʠʪʝʨʠʡ ʪʦʞʜʝʩʪʚʝʥʥʦʡ ʣʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʢʦʥʲ-

ʶʥʢʮʠʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʵʣʝʤʝʥʪʘʨʥʘʷ ʢʦʥʲʶʥʢʮʠʷ ʙʳʣʘ ʪʦʞ-

ʜʝʩʪʚʝʥʥʦ ʣʦʞʥʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʚ ʥʝʡ ʩʫ-

ʱʝʩʪʚʦʚʘʣʘ ʭʦʪʷ ʙʳ ʜʣʷ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʘʨʘ ð ʧʝʨʝʤʝʥʥʘʷ ʠ 

ʝʝ ʦʪʨʠʮʘʥʠʝ. 
 

ʇʨʠʤʝʨʳ 

1. ɼʘʥʘ ʬʦʨʤʫʣʘ 
 

1 3
( )( X XÙ Ù×

3
) (X ­ ×

1 3
( )X XÙ Ø

1
X Ø

2
)X . 

 

ʇʨʦʚʝʨʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʵʪʘ ʬʦʨʤʫʣʘ ʪʦʞʜʝʩʪʚʝʥʥʦ ʣʦʞʥʦʡ. 

 

ʈʝʰʝʥʠʝ. ʇʨʠʚʝʜʝʤ ʜʘʥʥʫʶ ʬʦʨʤʫʣʫ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʤ̫ʠ ʢ ɼʅʌ: 
 

1 3
( )( X XÙ Ù×

3
) (X ­ ×

1 3
( )X XÙ Ø

1
X Ø

2
) X ¹ 

 

 ¹ ×
1 3

( )( X XÙ Ù×
3
) (X Ù ×

1 3
( )X XÙ Ø

1
X Ø

2
) X ¹ 

 

 (¹ ×
1 3

( )X XÙ Ø
3
) (X Ù ×

1
X Ø×

3
X Ø

1
X Ø

2
) X ¹ 

 

 (¹ ×
1

X Ø×
3

X Ø
3
) (X Ù ×

1
X Ø×

3
X Ø

1
X Ø

2
)X . 
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ʂʘʞʜʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʢʦʥʲʶʥʢʮʠʷ ʧʦʣʫʯʝʥʥʦʡ ɼʅʌ ʩʦʜʝʨʞʠʪ 

ʭʦʪʷ ʙʳ ʦʜʥʫ ʧʝʨʝʤʝʥʥʫʶ ʚʤʝʩʪʝ ʩ ʝʝ ʦʪʨʠʮʘʥʠʝʤ (ʧʝʨʚʘʷ ʩʦʜʝʨ-

ʞʠʪ 
3

X , ʚʪʦʨʘʷ ð 
1

X ), ʘ ʧʦʪʦʤʫ ʷʚʣʷʝʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʦ ʣʦʞʥʦʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʜʘʥʥʘʷ ʬʦʨʤʫʣʘ ʪʦʞʜʝʩʪʚʝʥʥʦ ʣʦʞʥʘ. 

 

2. ɼʘʥʘ ʬʦʨʤʫʣʘ 
1

X Ø×
2

X Ø
1 3

( )X X­ ×
3

X . ʇʨʦʚʝʨʠʪʴ, 

ʷʚʣʷʝʪʩʷ ʣʠ ʵʪʘ ʬʦʨʤʫʣʘ ʪʦʞʜʝʩʪʚʝʥʥʦ ʠʩʪʠʥʥʦʡ. 

 

ʈʝʰʝʥʠʝ. ʇʨʠʚʝʜʝʤ ʜʘʥʥʫʶ ʬʦʨʤʫʣʫ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʤ̫ʠ ʢ ʂʅʌ: 

 

1
X Ø×

2
X Ø

1 3
( )X X­ ×  

3
X ¹ 

 

1
 X¹ Ø×

2
X Ø

1 3
( )X X­ Ø×  

3
X Ù 

 

 Ù×
1

(X Ø×
2

X Ø
1 3

( ))X X­ Ø  
3

X ¹ 

 

1
 X¹ Ø×

2
X Ø(×

1 3
)X XÙ Ø×  

3
X Ù 

 

 (Ù ×
1 2

X XÙ Ù×(×
1 3

))X XÙ Ø  
3

X ¹ 

 

1
 (X¹ Ø×

2
X Ø×

1
X Ø×

3 1
) (X XÙ Ø×

2
X Ø

3
X Ø×

3
)X Ù 

 

(Ù ×
1

X Ø
3 2
) (X XÙ Ø

3 1
) (X XÙ Ø×

3
X Ø

3
) X ¹ 

 

 (¹ ×
1

X Ø
3 2
) (X XÙ Ø

3
) X ¹ 

 

 (¹ ×
1 2

)X XÙ Ø
3

X . 

 

ʀʩʧʦʣʴʟʫʷ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚʳʰʝ ʢʨʠʪʝʨʠʠ ʪʦʞʜʝʩʪʚʝʥʥʦʡ 

ʠʩʪʠʥʥʦʩʪʠ, ʧʦʣʫʯʘʝʤ, ʯʪʦ ʟʘʜʘʥʥʘʷ ʬʦʨʤʫʣʘ ʥʝ ʷʚʣʷʝʪʩʷ ʪʦʞʜʝ-

ʩʪʚʝʥʥʦ ʠʩʪʠʥʥʦʡ. 
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1.9. ɻʠʧʦʪʝʟʳ ʠ ʩʣʝʜʩʪʚʠʷ ʚ ʘʣʛʝʙʨʝ ʚʳʩʢʘʟʳʚʘʥʠʡ 

ʇʦʜ ʛʠʧʦʪʝʟʦʡ ʬʦʨʤʫʣʳ A ʧʦʥʠʤʘʝʪʩʷ ʪʘʢʘʷ ʬʦʨʤʫʣʘ B , ʯʪʦ 
 

( )  1B A­ ¹ . 
 

ɻʠʧʦʪʝʟʘ ʬʦʨʤʫʣʳ A ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʩʪʦʡ, ʝʩʣʠ ʦʥʘ ʝʩʪʴ ʢʦʥʲ-

ʶʥʢʮʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʠʭ ʦʪʨʠʮʘʥʠʡ ʠ ʧʦʩʣʝ ʦʪʙʨʘʩʚrʘʥʠʷ 

ʣʶʙʦʛʦ ʠʟ ʝʝ ʩʦʤʥʦʞʠʪʝʣʝʡ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʛʠʧʦʪʝʟʦʡ ʬʦʨ-

ʤʫʣ  r A.  

ʇʦʜ ʩʣʝʜʩʪʚʠʝʤ ʬʦʨʤʫʣʳ A ʧʦʥʠʤʘʝʪʩʷ ʪʘʢʘʷ ʬʦʨʤʫ- 

ʣʘ ,B  ʯʪʦ 

( )  1A B­ ¹ . 
 

ʉʣʝʜʩʪʚʠʝ ʬʦʨʤʫʣʳ A ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʩʪʳʤ, ʝʩʣʠ ʦʥʦ ʝʩʪʴ ʜʠʟʲ-

ʶʥʢʮʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʠʭ ʦʪʨʠʮʘʥʠʡ ʠ ʧʦʩʣʝ ʦʪʙʨʘʩʳʚʘʥʠʷ 

ʣʶʙʦʛʦ ʠʟ ʝʝ ʩʣʘʛʘʝʤʳʭ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʬʦʨʤʫʣʳ A.  

ɺʩʷʢʦʝ ʩʣʘʛʘʝʤʦʝ ɼʅʌ ʷʚʣʷʝʪʩʷ ʛʠʧʦʪʝʟʦʡ ʵʪʦʡ ɼʅʌ, ʘ ʩʦ-

ʤʥʦʞʠʪʝʣʴ ʂʅʌ ð ʩʣʝʜʩʪʚʠʝʤ ʵʪʦʡ ʂʅʌ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ: 
 

1) ɽʩʣʠ A ð ʛʠʧʦʪʝʟʘ ʬʦʨʤʫʣʳ ,B  ʪʦ AØC  ʝʩʪʴ ʪʦʞʝ ʛʠʧʦ-

ʪʝʟʘ ʬʦʨʤʫʣʳ B. 
 

2) ɽʩʣʠ A ð ʩʣʝʜʩʪʚʠʝ ʬʦʨʤʫʣʳ ,B  ʪʦ A CÙ  ʝʩʪʴ ʪʦʞʝ 

ʩʣʝʜʩʪʚʠʝ ʠʟ B.  
 

3) ɽʩʣʠ A ʠ B ð ʛʠʧʦʪʝʟʳ ʬʦʨʤʫʣʳ ,C  ʪʦ A BÙ  ð ʪʦʞʝ 

ʛʠʧʦʪʝʟʘ ʜʣʷ C .  
 

4) ɽʩʣʠ A ʠ B ð ʩʣʝʜʩʪʚʠʷ ʠʟ ,C  ʪʦ AØB ð ʪʦʞʝ ʩʣʝʜʩʪ-

ʚʠʝ ʠʟ C . 
 

ʉʦʚʝʨʰʝʥʥʳʝ ɼʅʌ ʠ ʂʅʌ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʦʙʟʦʨʘ ʚʩʝʭ ʛʠʧʦʪʝʟ ʠ ʚʩʝʭ ʩʣʝʜʩʪʚʠʡ ʟʘʜʘʥʥʦʡ ʬʦʨʤʫʣʳ. 

(ɺʝʜʴ ʝʩʣʠ   A B¹ , ʪʦ A ʠʤʝʝʪ ʪʦʯʥʦ ʪʝ ʞʝ ʛʠʧʦʪʝʟʳ ʠ ʩʣʝʜʩʪ-

ʚʠʷ, ʯʪʦ ʠ .B ) ʋ ʩʦʚʝʨʰʝʥʥʦʡ ɼʅʌ ʥʝʪ ʜʨʫʛʠʭ ʛʠʧʦʪʝʟ (ʥʝ ʩʦ-

ʜʝʨʞʘʱʠʭ ʙʫʢʚ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʵʪʫ ɼʅʌ), ʢʨʦʤʝ ʜʠʟʲʶʥʢʮʠʡ  
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ʥʝʢʦʪʦʨʳʭ ʝʝ ʩʣʘʛʘʝʤʳʭ ʠʣʠ ʨʘʚʥʦʩʠʣʴʥʳʭ ʠʤ ʚʳʨʘʞʝʥʠʡ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʫ ʩʦʚʝʨʰʝʥʥʦʡ ʂʅʌ ʥʝʪ ʜʨʫʛʠʭ ʩʣʝʜʩʪʚʠʡ (ʥʝ ʩʦʜʝʨ-

ʞʘʱʠʭ ʙʫʢʚ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʵʪʫ ɼʅʌ), ʢʨʦʤʝ ʢʦʥʲʶʥʢʮʠʡ ʥʝʢʦ-

ʪʦʨʳʭ ʝʝ ʩʦʤʥʦʞʠʪʝʣʝʡ ʠʣʠ ʨʘʚʥʦʩʠʣʴʥʳʭ ʠʤ ʚʳʨʘʞʝʥʠʡ. 

 

ʇʨʠʤʝʨʳ 

1. ʅʘ ʚʦʧʨʦʩ, ʢʪʦ ʠʟ ʪʨʝʭ ʩʪʫʜʝʥʪʦʚ ʠʟʫʯʘʣ ʣʦʛʠʢʫ, ʙʳʣ ʧʦʣʫ-

ʯʝʥ ʦʪʚʝʪ: ʝʩʣʠ ʠʟʫʯʘʣ ʧʝʨʚʳʡ, ʪʦ ʠʟʫʯʘʣ ʠ ʪʨʝʪʠʡ, ʥʦ ʥʝʚʝʨʥʦ, 

ʯʪʦ ʝʩʣʠ ʠʟʫʯʘʣ ʚʪʦʨʦʡ, ʪʦ ʠʟʫʯʘʣ ʠ ʪʨʝʪʠʡ. ʂʪʦ ʠʟʫʯʘʣ ʣʦʛʠʢʫ? 

 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ: A ð çʣʦʛʠʢʫ ʠʟʫʯʘʣ ʧʝʨʚʳʡè, B ð çʣʦʛʠʢʫ 

ʠʟʫʯʘʣ ʚʪʦʨʦʡè, C  ð çʣʦʛʠʢʫ ʠʟʫʯʘʣ ʪʨʝʪʠʡè. 

ʊʦʛʜʘ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ ʜʘʶʪ: 

 

1)   1A C­ ¹ ; 

 

2) ×( )  1B C­ ¹ . 

 

ʉʦʩʪʘʚʠʤ ʢʦʥʲʶʥʢʮʠʶ ʵʪʠʭ ʚʳʩʢʘʟʳʚʘʥʠʡ ʠ ʫʧʨʦʩʪʠʤ ʝʝ. 

 

1  ( )A C¹ ­ Ø×( )  (B C­ ¹ × )A CÙ Ø×( ) B C­ ¹ 

 

 (¹ × )A CÙ Ø×(× )  (B CÙ ¹ × )A CÙ Ø(××BØ× ) C ¹ 

 

(¹ × )A CÙ Ø(BØ× ) (C ¹ ×AØBØ× ) (C CÙ ØBØ× )C ¹ 

 

 (¹ ×AØBØ× ) 0  C Ù ¹ ×AØBØ×C . 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  

 

×AØBØ×   1C ¹ . 

 

ʊʘʢ ʢʘʢ ʟʜʝʩʴ ʦʪʨʠʮʘʥʠʷ ʥʝʪ ʪʦʣʴʢʦ ʥʘʜ ,B  ʪʦ ʣʦʛʠʢʫ ʠʟʫʯʘʣ ʚʪʦ-

ʨʦʡ ʩʪʫʜʝʥʪ. 
 



 36 

2. ʆʧʨʝʜʝʣʠʪʴ, ʢʪʦ ʠʟ ʯʝʪʳʨʝʭ ʩʪʫʜʝʥʪʦʚ ʩʜʘʣ ʵʢʟʘʤʝʥ, ʝʩʣʠ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ: 

1) ʝʩʣʠ ʧʝʨʚʳʡ ʩʜʘʣ, ʪʦ ʠ ʚʪʦʨʦʡ ʩʜʘʣ; 

2) ʝʩʣʠ ʚʪʦʨʦʡ ʩʜʘʣ, ʪʦ ʪʨʝʪʠʡ ʩʜʘʣ ʠʣʠ ʧʝʨʚʳʡ ʥʝ ʩʜʘʣ;  

3) ʝʩʣʠ ʯʝʪʚʝʨʪʳʡ ʥʝ ʩʜʘʣ, ʪʦ ʧʝʨʚʳʡ ʩʜʘʣ, ʘ ʪʨʝʪʠʡ ʥʝ ʩʜʘʣ; 

4) ʝʩʣʠ ʯʝʪʚʝʨʪʳʡ ʩʜʘʣ, ʪʦ ʠ ʧʝʨʚʳʡ ʩʜʘʣ. 

 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ A, B, C , E ð ʩʣʝʜʫʶʱʠʝ ʚʳʩʢʘʟʳʚʘʥʠʷ: 

A ð çʧʝʨʚʳʡ ʩʪʫʜʝʥʪ ʩʜʘʣ ʵʢʟʘʤʝʥè; 

B ð çʚʪʦʨʦʡ ʩʪʫʜʝʥʪ ʩʜʘʣ ʵʢʟʘʤʝʥè; 

C  ð çʪʨʝʪʠʡ ʩʪʫʜʝʥʪ ʩʜʘʣ ʵʢʟʘʤʝʥè; 

E ð çʯʝʪʚʝʨʪʳʡ ʩʪʫʜʝʥʪ ʩʜʘʣ ʵʢʟʘʤʝʥè. 
 

ʊʦʛʜʘ: 
 

1)   1A B­ ¹ ; 
 

2) ( )  1B C A­ Ù ¹; 

 

3) ( )  1 E A C­ Ø ¹; 

 

4)   1E A­ ¹ . 

 

ʂʦʥʲʶʥʢʮʠʷ ʵʪʠʭ ʚʳʩʢʘʟʳʚʘʥʠʡ: 

 

( ) ( )( ) ( )( )( )            1A B B C A E A C E A­ Ø ­ Ù Ø ­ Ø Ø ­ ¹. 

 

ʋʧʨʦʩʪʠʤ ʵʪʫ ʬʦʨʤʫʣʫ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʘ ʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ: 
 

( ) ( )( ) ( )( )( )   A B B C A E A C E AÙ Ø Ù Ù Ø Ù Ø Ø Ù ¹ 

 

 [¹ ʨʘʩʢʨʦʝʤ ʩʢʦʙʢʠ, ʦʧʫʩʢʘʷ ʟʥʘʢ Ø] ¹ 
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( )( )EE AC E EA ACAA B BB AC BC A A BA¹ Ø Ù Ö Ù Ù ¹Ö Ù Ù Ù Ù Ö Ù  

 

( )( ) ( )( )    AC BC A AC E EA AC BC A EA AC¹ Ù Ù Ø Ö Ù Ù ¹ Ù Ø Ù ¹ 

 

     1BCEA AEA BCAC AAC BCEA¹ Ù Ù Ù ¹ ¹. 

 

ʊʘʢ ʢʘʢ ʢʦʥʲʶʥʢʮʠʷ A, B, C  ʠ E ʨʘʚʥʘ ʝʜʠʥʠʮʝ, ʪʦ ʵʢʟʘʤʝʥ 

ʩʜʘʣʠ ʚʩʝ ʯʝʪʳʨʝ ʩʪʫʜʝʥʪʘ. 
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2. ʃʆɻʀʂɸ ʇʈɽɼʀʂɸʊʆɺ 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ð ʵʪʦ ʣʦʛʠʢʘ, ʨʘʟʚʠ-

ʚʘʝʤʘʷ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʦʪ 

ʪʝʨʤʠʥ ʠʤʝʝʪ ʠ ʜʨʫʛʦʡ ʩʤʳʩʣ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ð ʵʪʦ ʣʦ-

ʛʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʤʘʪʝʤʘʪʠʢʝ. ʎʝʥʪʨʘʣʴʥʘʷ ʠʜʝʷ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʣʦʛʠʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʟʘʧʠʩʳʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʫʪ-

ʚʝʨʞʜʝʥʠʷ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʠʤʚʦʣʦʚ ʠ ʦʧʝʨʠʨʦʚʘʪʴ ʩ 

ʥʠʤʠ ʧʦ ʬʦʨʤʘʣʴʥʳʤ ʧʨʘʚʠʣʘʤ. ʇʨʠ ʵʪʦʤ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʩʩʫʞ-

ʜʝʥʠʡ ʤʦʞʥʦ ʧʨʦʚʝʨʷʪʴ ʤʝʭʘʥʠʯʝʩʢʠ, ʥʝ ʚʥʠʢʘʷ ʚ ʠʭ ʩʤʳʩʣ.  

ʅʝ ʚʩʷʢʠʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʠ ʥʝ ʣʶʙʳʝ ʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʫʞʜʝʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʥʘ ʷʟʳʢʝ ʣʦʛʠʢʠ ʚʳʩʢʘʟʳʚʘʥʠʡ. ʀʥʦʛʜʘ ʚʳ-

ʩʢʘʟʳʚʘʥʠʷ ʢʘʩʘʶʪʩʷ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ ʠʣʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʦʙʲʝʢʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʚʝʨ-

ʞʜʘʪʴ, ʯʪʦ ʣʶʙʳʝ ʠʣʠ ʢʘʢʠʝ-ʪʦ ʦʙʲʝʢʪʳ ʦʙʣʘʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳ-

ʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʥʦʰʝʥʠ̫ ʭ.  

ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʨʘʩʰʠʨʠʪʴ ʣʦʛʠʢʫ ʚʳʩʢʘʟʳʚʘʥʠʡ ʠ ʧʦʩʪʨʦ-

ʠʪʴ ʪʘʢʫʶ ʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʜʝʨʞʘʥʠʝ ʪʝʭ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʚ ʨʘʤʢʘʭ ʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳʚʘʥʠʡ ʩʯʠʪʘʣʠʩʴ ʙʳ ʵʣʝʤʝʥʪʘʨʥʳʤʠ. 

ʊʘʢʦʡ ʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʷʚʣʷʝʪʩʷ ʣʦʛʠʢʘ ʧʨʝʜʠʢʘʪʦʚ, ʘ ʘʣ-

ʛʝʙʨʘ ʚʳʩʢʘʟʳʚʘʥʠʡ ð ʝʝ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ.  

 

2.1. ʇʨʝʜʠʢʘʪʳ 

ʇʦʥʷʪʠʝ ʧʨʝʜʠʢʘʪʘ ʚʦʩʭʦʜʠʪ ʢ ɸʨʠʩʪʦʪʝʣʶ. ʕʪʦ ʧʦʥʷʪʠʝ 

ʦʙʦʙʱʘʝʪ ʧʦʥʷʪʠʝ çʚʳʩʢʘʟʳʚʘʥʠʝè. ʅʝʬʦʨʤʘʣʴʥʦ ʛʦʚʦʨʷ, ʧʨʝʜʠ-

ʢʘʪ ð ʵʪʦ ʚʳʩʢʘʟʳʚʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʥʝʠʟʚʝʩʪʥʫʶ (ʠʣʠ ʥʝʩʢʦʣʴ-

ʢʦ ʥʝʠʟʚʝʩʪʥʳʭ), ʪ. ʝ. ʚ ʥʝʛʦ ʤʦʞʥʦ ʧʦʜʩʪʘʚʣʷʪʴ ʘʨʛʫʤʝʥʪʳ. ɽʩʣʠ 

ʘʨʛʫʤʝʥʪ ʦʜʠʥ ð ʪʦ ʧʨʝʜʠʢʘʪ ʚʳʨʘʞʘʝʪ ʩʚʦʡʩʪʚʦ ʘʨʛʫʤʝʥʪʘ, ʝʩʣʠ 

ʙʦʣʴʰʝ ð ʪʦ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʘʨʛʫʤʝʥʪʘʤʠ. ʉʘʤ ɸʨʠʩʪʦʪʝʣʴ 

ʦʛʨʘʥʠʯʠʣʩʷ ʚ ʩʚʦʝʡ ʣʦʛʠʢʝ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʧʨʝʜʠʢʘʪʦʚ ʪʦʣʴʢʦ ʦʪ 

ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʦʜʥʦʤʝʩʪʥʳʭ ʧʨʝʜʠʢʘʪʦʚ). ʅʦ ʧʦʟʜʥʝʝ (ʧʦʩʣʝ 

ʨʘʙʦʪ ɼʞ. ɹʫʣʷ) ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʰʣʠ ʠ ʧʨʝʜʠʢʘʪʳ ʦʪ ʥʝʩʢʦʣʴ-

ʢʠʭ ʧʝʨʝʤʝʥʥʳʭ.  

ʆʜʥʦʤʝʩʪʥʳʤ ʧʨʝʜʠʢʘʪʦʤ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ ʦʜʥʦʡ ʧʝʨʝ-

ʤʝʥʥʦʡ, ʟʥʘʯʝʥʠʷʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʷ ʦʙ ʦʙʲʝʢʪʘʭ,  

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʦʤʝʩʪ-
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ʥʳʡ ʧʨʝʜʠʢʘʪ ( )P x  ð ʵʪʦ ʧʨʦʠʟʚʦʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʝʨʝʤʝʥʥʦʡ x , 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʤʥʦʞʝʩʪʚʝ M  ʠ ʧʨʠʥʠʤʘʶʱʘʷ (ʣʦ-

ʛʠʯʝʩʢʠʝ) ʟʥʘʯʝʥʠʷ ʠʟ ʤʥʦʞʝʩʪʚʘ { }0, 1 . ʄʥʦʞʝʩʪʚʦ ,M  ʥʘ ʢʦʪʦ-

ʨʦʤ ʦʧʨʝʜʝʣʝʥ ʧʨʝʜʠʢʘʪ ( )P x , ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ 

ʠʣʠ ʦʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʠʢʘʪʘ, ʘ ʩʘʤʘ ʧʝʨʝʤʝʥʥʘʷ x ð 

ʧʨʝʜʤʝʪʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʦʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪ ( )P x  ð ʵʪʦ ʫʪʚʝʨ-

ʞʜʝʥʠʝ ʦʙ ʦʙʲʝʢʪʝ x, ʛʜʝ x ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʝʨʝʤʝʥʥʘʷ. ʇʨʠ 

ʬʠʢʩʘʮʠʠ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ x ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ( )P x  ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʠʩʪʠʥʥʦ ʦʥʦ ʠʣʠ ʣʦʞʥʦ. ʊʦ ʝʩʪʴ ʝʩʣʠ ʚ ( )P x  ʚʤʝʩʪʦ x 

ʧʦʜʩʪʘʚʠʪʴ ʢʦʥʢʨʝʪʥʳʡ ʠʟʫʯʘʝʤʳʡ ʦʙʲʝʢʪ a, ʪʦ ʧʦʣʫʯʘʝʤ ʚʳʩʢʘ-

ʟʳʚʘʥʠʝ, ʧʨʠʥʘʜʣʝʞʘʱʝʝ ʘʣʛʝʙʨʝ ʚʳʩʢʘʟʚrʘʥʠʡ. 

ʆʙʣʘʩʪʴʶ ʠʩʪʠʥʥʦʩʪʠ ʧʨʝʜʠʢʘʪʘ ( ),P x  ʟʘʜʘʥʥʦʛʦ ʥʘ ʤʥʦʞʝ-

ʩʪʚʝ ,M  ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ x ʠʟ ,M  ʧʨʠ ʢʦʪʦʨʳʭ 

ʜʘʥʥʳʡ ʧʨʝʜʠʢʘʪ ʦʙʨʘɦ ʘʝʪʩʷ ʚ ʠʩʪʠʥʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ: 
  

 {    |  ( )  1}
P

I x M P x= Í ¹. 

 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʙʣʘʩʪʴ ʠʩʪʠʥʥʦʩʪʠ ʧʨʝʜʠʢʘʪʘ ʝʩʪʴ ʧʦʜʤʥʦʞʝ-

ʩʪʚʦ ʝʛʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʢʦʪʦʨʦʤ ʜʘʥʥʳʡ ʧʨʝʜʠʢʘʪ ʧʨʠ-

ʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 1.  

ʇʨʝʜʠʢʘʪ ( )P x , ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘ ,M  ʥʘʟʳʚʘʝʪʩʷ ʪʦʞʜʝʩʪ-

ʚʝʥʥʦ ʠʩʪʠʥʥʳʤ, ʝʩʣʠ ,
P

I M=  ʠ ʪʦʞʜʝʩʪʚʝʥʥʦ ʣʦʞʥʳʤ, ʝʩʣʠ 

P
I =Å. 

ʏʪʦʙʳ ʟʘʜʘʪʴ ʧʨʝʜʠʢʘʪ ʦʪ n ʘʨʛʫʤʝʥʪʦʚ (n-ʤʝʩʪʥʳʡ ʧʨʝʜʠ-

ʢʘʪ), ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʤʥʦʞʝʩʪʚʘ 
1
, , 

n
M M  ð ʦʙ-

ʣʘʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʤʝʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ 
1
, , 

n
x x . ʇʨʠ ʵʪʦʤ 

n-ʤʝʩʪʥʳʤ ʧʨʝʜʠʢʘʪʦʤ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʘʷ ʬʫʥʢʮʠʷ n 

ʧʝʨʝʤʝʥʥʳʭ ( )1, , nP x x , ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʘ ʤʥʦʞʝʩʪʚʝ 

 

 
1

     
n

M M M= ³ ³  

 

ʠ ʧʨʠʥʠʤʘʶʱʘʷ (ʣʦʛʠʯʝʩʢʠʝ) ʟʥʘʯʝʥʠʷ ʠʟ ʤʥʦʞʝʩʪʚʘ { }0, 1 .  
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ʅʘʧʨʠʤʝʨ, ( , ) =P x y  çy ʜʝʣʠʪʩʷ ʥʘ x ʙʝʟ ʦʩʪʘʪʢʘè ð ʧʨʝʜʠ-

ʢʘʪ ʦʪ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ, ʛʜʝ x ʠ y ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ 

ʠʣʠ ʠʟ ʤʥʦʞʝʩʪʚʘ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʠʣʠ ʠʟ ʤʥʦʞʝʩʪʚʘ ʮʝʣʳʭ 

ʯʠʩʝʣ, ʠʣʠ ʚʦʟʤʦʞʥʦ ʠʟ ʤʥʦʞʝʩʪʚʘ ʤʥʦʛʦʯʣʝʥʦʚ. ʇʨʠ ʵʪʦʤ, ʚʦ-

ʦʙʱʝ ʛʦʚʦʨʷ, ʧʦʣʫʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʠʢʘʪʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, n-ʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪ ( )1, , nP x x  ð ʵʪʦ ʫʪ-

ʚʝʨʞʜʝʥʠʝ ʦʙ ʦʙʲʝʢʪʘʭ 
1
, , 

n
x x , ʛʜʝ 

1
, , 

n
x x  ʨʘʩʩʤʘʪʨʠʚʘʶʪ-

ʩʷ ʢʘʢ ʧʝʨʝʤʝʥʥʳʝ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʟʘʤʝʥʝ ʧʝʨʝʤʝʥʥʳʭ ʥʝʢʦʪʦʨʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʠʟ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʠʢʘʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʚʳ-

ʩʢʘʟʳʚʘʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ ʠʩʪʠʥʥʳʤ ʠʣʠ ʣʦʞʥʳʤ. ɿʥʘʯʝʥʠʝ ʠʩ-

ʪʠʥʥʦʩʪʠ ʵʪʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʧʨʝʜʠʢʘʪʘ ʦʪ 

ʜʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʧʨʝʜʠʢʘʪ 

( )1, , nP x x  ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ 
1 1

x a= , , 
n n

x a=  ʤʳ ʧʦ-

ʣʫʯʠʤ ʚʳʩʢʘʟʳʚʘʥʠʝ ( )1, , nP a a . ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʣʶʙʦʝ ʚʳʩʢʘ-

ʟʳʚʘʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 0-ʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪ. 

ʇʨʝʜʠʢʘʪʳ P ʠ Q, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘ ʤʥʦʞʝʩʪʚʝ 
 

 
1

     
n

M M M= ³ ³ , 

 

ʥʘʟʳʚʘʶʪʩʷ ʨʘʚʥʦʩʠʣʴʥʳʤʠ (ʧʠʰʫʪ   P Q¹ ), ʝʩʣʠ 
 

( ) ( )1 1, ,   , , n nP x x Q x x¹  

 

ʜʣʷ ʣʶʙʦʛʦ ʥʘʙʦʨʘ 
1
, , 

n
x x  ʧʨʝʜʤʝʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠʟ .M   

ʈʘʩʰʠʨʝʥʠʝ ʣʦʛʠʢʠ ʚʳʩʢʘʟʳʚʘʥʠʡ ʜʦ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʧʦ-

ʣʫʯʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚ ʬʦʨʤʫʣʳ ʫʪʚʝʨʞʜʝʥʠʡ, ʷʚʣʷʶʱʠʭ-

ʩʷ ʧʨʝʜʠʢʘʪʘʤʠ. ʊʘʢ ʢʘʢ ʧʨʝʜʠʢʘʪʳ ð ʵʪʦ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦ ʟʥʘʯʝ-

ʥʠʷʤʠ ʚʦ ʤʥʦʞʝʩʪʚʝ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʛʜʝ ʚʚʝʜʝʥʳ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝ-

ʨʘʮʠʠ (ʢʦʥʲʶʥʢʮʠʷ, ʜʠʟʲʶʥʢʮʠʷ, ʦʪʨʠʮʘʥʠʝ, ʠʤʧʣʠʢʘʮʠʷ ʠ ʜʨ.), 

ʪʦ ʵʪʠ ʦʧʝʨʘʮʠʠ (ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʢʠ) ʝʩʪʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠ 

ʜʣʷ ʧʨʝʜʠʢʘʪʦʚ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʠʩʪʠʥʥʦʩʪʠ ʩʣʦʞʥʳʭ ʧʨʝʜʠ-

ʢʘʪʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ ʩʚʷʟʳʚʘʝʤʳʭ ʧʨʝʜʠ-

ʢʘʪʦʚ ʧʦ ʪʝʤ ʞʝ ʧʨʘʚʠʣʘʤ, ʯʪʦ ʠ ʜʣʷ ʚʳʩʢʘʟʳʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, 
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ʢʦʥʲʶʥʢʮʠʝʡ n-ʤʝʩʪʥʳʭ ʧʨʝʜʠʢʘʪʦʚ P ʠ Q, ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ 

ʤʥʦʞʝʩʪʚʝ  
1

     
n

M M M= ³ ³ , ʥʘʟʳʚʘʶʪ ʥʦʚʳʡ n-ʤʝʩʪʥʳʡ 

ʧʨʝʜʠʢʘʪ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘ ʵʪʦʤ ʞʝ ʤʥʦʞʝʩʪʚʝ, ʦʙʦʟʥʘʯʘʝʤʳʡ 

  P QØ  (ʠʣʠ P & Q), ʢʦʪʦʨʳʡ ʦʙʨʘʱʘʝʪʩʷ ʚ ʠʩʪʠʥʥʦʝ ʚʳʩʢʘʟʳ-

ʚʘʥʠʝ ʥʘ ʪʝʭ ʠ ʪʦʣʴʢʦ ʪʝʭ ʟʥʘʯʝʥʠʷʭ ʧʝʨʝʤʝʥʥʳʭ ʠʟ ʤʥʦʞʝʩʪʚ 

1
, , 

n
M M , ʥʘ ʢʦʪʦʨʳʭ ʚ ʠʩʪʠʥʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʦʙʨʘʱʘʶʪʩʷ 

ʦʙʘ ʜʘʥʥʳʭ ʧʨʝʜʠʢʘʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

 

( )( ) ( ) ( )1 1 1  , ,   , ,   , , n n nP Q x x P x x Q x xØ ¹ Ø . 

 

ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ   P QÙ , ×P, P Q­ , P Q , 

  P QÄ  ʠ ʜʨ. 

 

ʇʨʠʤʝʨʳ 

1. 2 2 0x x- - = ð ʧʨʝʜʠʢʘʪ. ɿʜʝʩʴ xÍ , { }1, 2
P

I = - . 

 

2. ʇʫʩʪʴ { }3, 4, 5, 6, 7, 8M= . ʇʨʝʜʠʢʘʪʳ ( ) P x = çx ð 

ʧʨʦʩʪʦʝ ʯʠʩʣʦè ʠ ( ) Q x = çx ð ʯʝʪʥʦʝ ʯʠʩʣʦè ʟʘʜʘʥʳ ʥʘ ʤʥʦʞʝ-

ʩʪʚʝ .M  ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʦʙʣʘʩʪʠ ʠʩʪʠʥʥʦʩʪʠ ʵʪʠʭ ʧʨʝʜʠʢʘʪʦʚ. 

 

ʈʝʰʝʥʠʝ. ʆʯʝʚʠʜʥʦ, ʤʳ ʠʤʝʝʤ { }3, 5, 7
P

I =  ʠ { }4, 6, 8
Q

I = . 

 

3. ʅʘʡʪʠ ʦʙʣʘʩʪʴ ʠʩʪʠʥʥʦʩʪʠ ʧʨʝʜʠʢʘʪʘ 

 

( , ) =P x y  ç 2 0y x- ²è 

 

ʠ ʠʟʦʙʨʘʟʠʪʴ ʝʛʦ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

 

ʈʝʰʝʥʠʝ. ʆʙʣʘʩʪʴ ʠʩʪʠʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʝʜʠʢʘʪʘ ð ʯʘʩʪʴ ʧʣʦʩ-

ʢʦʩʪʠ Oxy, ʟʘʢʣʶʯʝʥʥʘʷ ʤʝʞʜʫ ʚʝʪʚʷʤʠ ʧʘʨʘʙʦʣʳ 2  y x= . 
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4. ʅʘʡʪʠ ʦʙʣʘʩʪʴ ʠʩʪʠʥʥʦʩʪʠ ʧʨʝʜʠʢʘʪʘ 

 

( , ) =B x y  ç 2 2 5x y+ <è, 

 

ʟʘʜʘʥʥʦʛʦ ʥʘ ʤʥʦʞʝʩʪʚʝ  
+ +
³  ( { }0, 1, 2, 

+
= ). 

 

ʆʪʚʝʪ: {(0; 0), (0; 1), (0; 2), (1; 0), (1; 1), (2; 0)}. 

 
2.2. ʂʚʘʥʪʦʨʳ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʨʠʨʦʜʘ ʧʨʝʜʠʢʘʪʘ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʚʚʝʜʝʥʠʝ 

ʝʱʝ ʦʜʥʦʛʦ ʧʦʥʷʪʠʷ ð ʢʚʘʥʪʦʨʘ. ʂʚʘʥʪʦʨ ð ʵʪʦ ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ 

ʜʣʷ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʦʙʣʘʩʪʴ ʠʩʪʠʥʥʦʩʪʠ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʝʜʠʢʘʪʘ. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʝ ʥʘʠʙʦʣʝʝ ʫʧʦʪ-

ʨʝʙʠʪʝʣʴʥʳ ʢʚʘʥʪʦʨ ʚʩʝʦʙʱʥʦʩʪʠ " ʠ ʢʚʘʥʪʦʨ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ $.  

ʇʫʩʪʴ ( )P x  ð ʦʜʥʦʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘ 

ʤʥʦʞʝʩʪʚʝ M . ʇʦʜ ʚʳʨʘʞʝʥʠʝʤ x" ( )P x  ʧʦʥʠʤʘʶʪ ʚʳʩʢʘʟʳʚʘ-

ʥʠʝ, ʠʩʪʠʥʥʦʝ, ʝʩʣʠ ( )P x  ʠʩʪʠʥʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ   ,x MÍ  

ʠ ʣʦʞʥʦʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʠʩʪʠʥʥʦʩʪʴ ʚʳ-

ʩʢʘʟʳʚʘʥʠʷ x" ( )P x  ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʣʘʩʪʴ ʠʩʪʠʥʥʦʩʪʠ ʧʨʝʜʠʢʘʪʘ 

( )P x  ʩʦʚʧʘʜʘʝʪ ʩ ʦʙʣʘʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ x. ʏʠʪʘʝʪʩʷ 

ʵʪʦ ʚʳʩʢʘʟʳʚʘʥʠʝ: çʜʣʷ ʚʩʷʢʦʛʦ x ʠʩʪʠʥʥʦ ( )P x è. 

ʇʦʜ ʚʳʨʘʞʝʥʠʝʤ $x ( )P x  ʧʦʥʠʤʘʶʪ ʚʳʩʢʘʟʳʚʘʥʠʝ, ʠʩʪʠʥ-

ʥʦʝ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ   ,x MÍ  ʜʣʷ ʢʦʪʦʨʦʛʦ ( )P x  ʠʩʪʠʥʥʦ, ʠ 

ʣʦʞʥʦʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʠʩʪʠʥʥʦʩʪʴ ʚʳʩʢʘ-

ʟʳʚʘʥʠʷ $x ( )P x  ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʣʘʩʪʴ ʠʩʪʠʥʥʦʩʪʠ ʧʨʝʜʠʢʘʪʘ 

( )P x  ʥʝʧʫʩʪʘ. ʏʠʪʘʝʪʩʷ ʵʪʦ ʚʳʩʢʘʟʳʚʘʥʠʝ: çʩʫʱʝʩʪʚʫʝʪ ,x  ʧʨʠ 

ʢʦʪʦʨʦʤ ( )P x  ʠʩʪʠʥʥʦè. 

 

ɿʘʤʝʪʠʤ, ʯʪʦ ʦʙʘ ʢʚʘʥʪʦʨʘ (ʚʩʝʦʙʱʥʦʩʪʠ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ) 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʦʜʥʦʤʝʩʪʥʳʭ 

ʧʨʝʜʠʢʘʪʦʚ ʚʦ ʤʥʦʞʝʩʪʚʦ ʚʳʩʢʘʟʳʚʘʥʠʡ (0-ʤʝʩʪʥʳʭ ʧʨʝʜʠʢʘ-

ʪʦʚ), ʪʦ ʝʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ, ʫʤʝʥʴh ʘʶʱʠʝ ʯʠʩʣʦ ʘʨʛʫʤʝʥʪʦʚ ʥʘ 1. 

http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B8%D0%BA%D0%B0%D1%82
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ʆ ʚʳʩʢʘʟʳʚʘʥʠʠ x" ( )P x  (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, $x ( )P x ) ʛʦʚʦʨʷʪ, 

ʯʪʦ ʦʥʦ ʧʦʣʫʯʝʥʦ ʠʟ ʧʨʝʜʠʢʘʪʘ P ʥʘʚʝʰʠʚʘʥʠʝʤ ʢʚʘʥʪʦʨʘ ʚʩʝ-

ʦʙʱʥʦʩʪʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʚʘʥʪʦʨʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ) ʧʦ ʧʝʨʝ-

ʤʝʥʥʦʡ x . ʇʝʨʝʤʝʥʥʘʷ, ʥʘ ʢʦʪʦʨʫʶ ʥʘʚʝʰʝʥ ʢʚʘʥʪʦʨ, ʥʘʟʳʚʘʝʪʩʷ 

ʩʚʷʟʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

ʇʦʣʝʟʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʥʝʢʦʪʦʨʳʡ ʧʨʝʜʠʢʘʪ ( )P x  ʦʧʨʝ-

ʜʝʣʝʥ ʥʘ ʢʦʥʝʯʥʦʤ ʤʥʦʞʝʩʪʚʝ { }1, , kM a a= , ʪʦ ʩʧʨʘʚʝʜʣʠʚʳ 

ʩʣʝʜʫʶʱʠʝ ʪʦʞʜʝʩʪʚʘ: 

 

x"
1

( )  ( ) ( )
k

P x P a P a¹ Ø Ø ;     $x
1

( )  ( ) ( )
k

P x P a P a¹ Ù Ù . 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʚʘʥʪʦʨʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʙʦʙʱʝʥʠʷ 

ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʦʢ. ɺ ʩʣʫʯʘʝ ʧʨʝʜʠʢʘʪʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʙʝʩʢʦ-

ʥʝʯʥʳʭ ʤʥʦʞʝʩʪʚʘʭ, ʢʚʘʥʪʦʨ ʚʩʝʦʙʱʥʦʩʪʠ ʦʙʦʙʱʘʝʪ ʢʦʥʲʶʥʢ-

ʮʠʶ, ʘ ʢʚʘʥʪʦʨ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ð ʜʠʟʲʶʥʢʮʠʶ. 

ʅʘʚʝʰʠʚʘʪʴ ʢʚʘʥʪʦʨʳ ʤʦʞʥʦ ʠ ʥʘ ʤʥʦʛʦʤʝʩʪʥʳʝ ʧʨʝʜʠʢʘʪʳ ʠ 

ʚʦʦʙʱʝ ʥʘ ʣʶʙʳʝ ʣʦʛʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ. ɺʳʨʘʞʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ 

ʥʘʚʝʰʠʚʘʝʪʩʷ ʢʚʘʥʪʦʨ x"  ʠʣʠ $x, ʥʘʟʳʚʘʝʪʩʷ ʦʙʣʘʩʪʴʶ ʜʝʡʩʪ-

ʚʠʷ ʢʚʘʥʪʦʨʘ; ʚʩʝ ʚʭʦʞʜʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ x  ʚ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʷʚ-

ʣʷʶʪʩʷ ʩʚʷʟʘʥʥʳʤʠ. ʅʝ ʩʚʷʟʘʥʥʳʝ ʢʚʘʥʪʦʨʘʤʠ ʧʝʨʝʤʝʥʥʳʝ ʥʘʟʳ-

ʚʘʶʪʩʷ ʩʚʦʙʦʜʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. 

ʅʘʧʨʠʤʝʨ, ʢ ʧʨʝʜʠʢʘʪʫ ʦʪ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ( , )P x y  ʢʚʘʥʪʦʨ-

ʥʳʝ ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʢ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʢ ʜʚʫʤ 

ʧʝʨʝʤʝʥʥʳʤ. ʇʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʝ ʚʳʩʢʘʟʚrʘʥʠʷ:  

 

x" ( , )P x y ;   y" ( , )P x y ;   $x ( , )P x y ;   $y ( , )P x y ; 

 

x" $y ( , )P x y ;   x" y" ( , )P x y ;   $x y" ( , )P x y ;   $x$y ( , )P x y ; 

 

y" x" ( , )P x y ;   y" $x ( , )P x y ;   $y x" ( , )P x y ;   $y$x ( , )P x y . 

 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʩʣʝʜʦʚʘʥʠʷ ʢʚʘʥʪʦʨʦʚ 

ʠʟʤʝʥʷʝʪ ʩʤʳʩʣ ʚʳʩʢʘʟʳʚʘʥʠʷ ʠ ʝʛʦ ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 
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ʇʨʠʤʝʨʳ 

1. ʇʫʩʪʴ ( , ) P x y = çx ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʴʶ yè. ʊʦʛʜʘ  

 

y" $x ( , ) P x y = çʫ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʝʩʪʴ ʤʘʪʴè, 

 

$x y" ( , ) P x y = çʩʫʱʝʩʪʚʫʝʪ ʤʘʪʴ ʚʩʝʭ ʣʶʜʝʡè. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʩʪʘʥʦʚʢʘ ʢʚʘʥʪʦʨʦʚ ʠʟʤʝʥʷʝʪ ʩʤʳʩʣ ʚʳ-

ʩʢʘʟʳʚʘʥʠʷ ʠ ʝʛʦ ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ (ʧʝʨʚʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʠʩ-

ʪʠʥʥʦ, ʚʪʦʨʦʝ ð ʣʦʞʥʦ). 

 

2. ʋʩʪʘʥʦʚʠʪʴ ʠʩʪʠʥʥʦʩʪʴ ʠʣʠ ʣʦʞʥʦʩʪʴ ʚʳʩʢʘʟʳʚʘʥʠʷ: 
 

( )( )2
    {2,5}    6   8  0x x x x$ Í ­ - + =. 

 

ʈʝʰʝʥʠʝ. ʋʨʘʚʥʝʥʠʝ 2  6   8  0x x- + = ʠʤʝʝʪ ʢʦʨʥʠ  
1

 2x = ; 

 
2

 4x = . ʀʩʧʦʣʴʟʫʷ ʪʦʞʜʝʩʪʚʦ     A B­ ¹ ×(   A Ø × )B , ʠʩʭʦʜ-

ʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʧʨʝʦʙʨʘʟʫʝʤ ʢ ʚʠʜʫ: 
 

( )( )2
    {2,5}    6   8  0  x x x x$ Í ­ - + = ¹ 

 

( )2
     {2,5}    6   8  0  x x x x¹ $ Í Ø - + = ¹
å õ
æ ö
ç ÷

 

 

 ¹ $x( ) ( ) ( )   {2,5}    {2,4}       5       5x x x x x xÍ Ø Î ¹ $ = ¹ $ ¸. 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʭʦʜʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʠʩʪʠʥʥʦ. 

 

3. ʇʫʩʪʴ ʥʘ ʤʥʦʞʝʩʪʚʝ { }1, 2, 3, 4M=  ʟʘʜʘʥ ʧʨʝʜʠʢʘʪ  

 

( ) =P x  çx ð ʯʝʪʥʦʝ ʯʠʩʣʦè. 
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ʉ ʧʦʤʦʱʴʶ ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʦʢ Ø ʠ Ù ʟʘʧʠʩʘʪʴ ʚʳʩʢʘʟʳʚʘʥʠʷ 

x" ( )P x  ʠ $x ( )P x . ʂʘʢʦʚʳ ʟʥʘʯʝʥʠʷ ʠʩʪʠʥʥʦʩʪʠ ʵʪʠʭ ʚʳʩʢʘʟʳ-

ʚʘʥʠʡ? 

 

ʈʝʰʝʥʠʝ. ʊʘʢ ʢʘʢ ʤʥʦʞʝʩʪʚʦ M  ð ʢʦʥʝʯʥʦʝ, ʢʚʘʥʪʦʨʳ " ʠ $ 

ʩʚʦʜʷʪʩʷ ʢ ʧʦʚʪʦʨʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʦʢ Ø ʠʣʠ Ù. 

ʀʤʝʝʤ: 

 

x" ( )  (1) (2) (3) (4)  0P x P P P P¹ Ø Ø Ø ¹; 

 
$x ( )  (1) (2) (3) (4)  1P x P P P P¹ Ù Ù Ù ¹. 

 
2.3. ʌʦʨʤʫʣʳ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʨʘʩʰʠʨʝʥʠʝ ʣʦʛʠʢʠ ʚʳʩʢʘʟʳʚʘʥʠʡ ʜʦ 

ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʧʦʣʫʯʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚ ʬʦʨʤʫʣʳ ʫʪ-

ʚʝʨʞʜʝʥʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʧʨʝʜʠʢʘʪʘʤʠ. 

 

ʌʦʨʤʫʣʘ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʜʫʢʪʠʚʥʦ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

1) ɺʩʷʢʘʷ ʧʨʦʧʦʟʠʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ (ʪ. ʝ. 0-ʤʝʩʪʥʳʡ 

ʧʨʝʜʠʢʘʪ) ʝʩʪʴ ʬʦʨʤʫʣʘ. 

2) ɽʩʣʠ P ð n-ʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪ, ʪʦ ( )1, , nP x x  ð ʬʦʨ-

ʤʫʣʘ. ɺʩʝ ʧʝʨʝʤʝʥʥʳʝ 
1
, , 

n
x x  ð ʩʚʦʙʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʩʚʷ-

ʟʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʵʪʦʡ ʬʦʨʤʫʣʝ ʥʝʪ. 

3) ɽʩʣʠ A ð ʬʦʨʤʫʣʘ, ʪʦ ×A ð ʬʦʨʤʫʣʘ ʩ ʪʝʤʠ ʞʝ ʩʚʦʙʦʜ-

ʥʳʤʠ ʠ ʩʚʟ̫ʘʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʯʪʦ ʠ ʚ ʬʦʨʤʫʣʝ A.  

4) ɽʩʣʠ A ʠ B ð ʬʦʨʤʫʣʳ, ʧʨʠʯʝʤ ʥʝʪ ʪʘʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʳ ʩʚʷʟʘʥʥʳʤʠ ʚ ʦʜʥʦʡ ʬʦʨʤʫʣʝ ʠ ʩʚʦʙʦʜʥʳʤʠ ʚ 

ʜʨʫʛʦʡ, ʪʦ ʚʳʨʘʞʝʥʠʷ (AØ )B , ( )A BÙ , ( )A B­ , (A )B , 

( )A BÄ  ʩʫʪʴ ʬʦʨʤʫʣʳ, ʚ ʢʦʪʦʨʳʭ ʩʚʦʙʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʬʦʨʤʫʣ 

A ʠ B ʦʩʪʘʶʪʩʷ ʩʚʦʙʦʜʥʳʤʠ, ʘ ʩʚʷʟʘʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʬʦʨʤʫʣ 

A ʠ B ʦʩʪʘʶʪʩʷ ʩʚʷʟʘʥʥʳʤʠ. 

5) ɽʩʣʠ A ð ʬʦʨʤʫʣʘ, ʩʦʜʝʨʞʘʱʘʷ ʩʚʦʙʦʜʥʫʶ ʧʨʝʜʤʝʪʥʫʶ 

ʧʝʨʝʤʝʥʥʫʶ x, ʪʦ x" A ʠ $x A ð ʪʦʞʝ ʬʦʨʤʫʣʳ. ʇʝʨʝʤʝʥʥʘʷ x 
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ʚ ʥʠʭ ʩʚʷʟʘʥʘ. ʆʩʪʘʣʴʥʳʝ ʞʝ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʚ ʬʦʨʤʫʣʝ A 

ʙʳʣʠ ʩʚʦʙʦʜʥʳ, ʦʩʪʘʶʪʩʷ ʩʚʦʙʦʜʥʳʤʠ ʠ ʚ ʥʦʚʳʭ ʬʦʨʤʫʣʘʭ. ʇʝ-

ʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʚ A, ʩʚʷʟʘʥ rʠ ʚ ʥʦʚʳʭ ʬʦʨ-

ʤʫʣʘʭ.  

6) ɼʨʫʛʠʭ ʬʦʨʤʫʣ, ʢʨʦʤʝ ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʧʨʘʚʠʣʘʤ ʧʷʪʠ 

ʧʨʝʜʳʜʫʱʠʭ ʧʫʥʢʪʦʚ, ʥʝʪ. 

 

ʀʟ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʷʩʥʦ, ʯʪʦ ʚʩʷʢʘʷ ʬʦʨʤʫʣʘ ʘʣʛʝʙʨʳ ʚʳ-

ʩʢʘʟʳʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ. ʂʘʢ ʦʙʳʯʥʦ, 

ʯʘʩʪʴ ʩʢʦʙʦʢ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʚ ʬʦʨʤʫʣʝ, ʤʦʞ-

ʥʦ ʦʧʫʩʢʘʪʴ.  

ʌʦʨʤʫʣʘ ʚʠʜʘ ( )1, , nP x x , ʛʜʝ P ð n-ʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪ, 

ʥʘʟʳʚʘʝʪʩʷ ʘʪʦʤʘʨʥʦʡ (ʠʣʠ ʵʣʝʤʝʥʪʘʨʥʦʡ). ʃʠʪʝʨʘʣʴʥʦʡ ʬʦʨ-

ʤʫʣʦʡ (ʠʣʠ ʣʠʪʝʨʘʣʦʤ) ʥʘʟʳʚʘʪʁ ʘʪʦʤʘʨʥʫʶ ʬʦʨʤʫʣʫ ʠʣʠ ʦʪʨʠ-

ʮʘʥʠʝ ʘʪʦʤʘʨʥʦʡ ʬʦʨʤʫʣʳ. ɸʪʦʤʘʨʥʘʷ ʬʦʨʤʫʣʘ ʥʘʟʳʚʘʝʪʩʷ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʤ ʣʠʪʝʨʘʣʦʤ, ʘ ʝʝ ʦʪʨʠʮʘʥʠʝ ð ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʣʠʪʝʨʘʣʦʤ. ɼʠʟʲʶʥʢʪ ð ʵʪʦ ʜʠʟʲʶʥʢʮʠʷ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʣʠʪʝ-

ʨʘʣʦʚ. ɽʩʣʠ ʜʠʟʲʶʥʢʪ ʥʝ ʩʦʜʝʨʞʠʪ ʣʠʪʝʨʘʣʦʚ, ʝʛʦ ʥʘʟʳʚʘʶʪ ʧʫʩ-

ʪʳʤ ʜʠʟʲʶʥʢʪʦʤ.  

 

ɻʦʚʦʨʷʪ, ʯʪʦ ʬʦʨʤʫʣʘ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʥʲʶʥʢʪʠʚʥʦʡ ʥʦʨʤʘʣʴ-

ʥʦʡ ʬʦʨʤʝ, ʝʩʣʠ ʵʪʦ ʢʦʥʲʶʥʢʮʠʷ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʜʠʟʲʶʥʢʪʦʚ. 

ʀʤʝʝʪ ʤʝʩʪʦ ʪʝʦʨʝʤʘ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʣʶʙʦʡ ʙʝʩʢʚʘʥʪʦʨʥʦʡ ʬʦʨ-

ʤʫʣʳ ʩʫʱʝʩʪʚʫʝʪ ʬʦʨʤʫʣʘ, ʣʦʛʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʠʩʭʦʜʥʦʡ ʠ 

ʥʘʭʦʜʷɦ ʘʷʩʷ ʚ ʢʦʥʲʶʥʢʪʠʚʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ. 

 

ʇʨʠʤʝʨʳ 

1. ʉʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ ʣʦʛʠʢʠ ʧʨʝʜʠ-

ʢʘʪʦʚ: 

 

( x" $y ( , , )  ) P x y u ­ $x ( , )Q x w ; 

 

ʟʜʝʩʴ P ð ʪʨʝʭʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪ, ʘ Q  ð ʜʚʫʭʤʝʩʪʥʳʡ ʧʨʝʜʠ-

ʢʘʪ. ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ ʧʝʨʝʤʝʥʥʳʝ ,x  y ʩʚʷʟʘʥʳ, ʘ ʧʝʨʝʤʝʥʥʳʝ ,u  

w ʩʚʦʙʦʜʥʳ. 
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2. ɺʳʨʘʞʝʥʠʝ 
 

( x" ( , )  ( , )) P x y Q x z­  

 

ʥʝ ʷʚʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ. 

 

3. ɿʘʧʠʩʘʪʴ, ʚʚʝʜʷ ʧʨʝʜʠʢʘʪʳ, ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ ʨʘʩʩʫʞʜʝʥʠʝ: 
 

çʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʣʶʙʠʪ ʩʝʙʷ. ɿʥʘʯʠʪ, ʢʪʦ-ʪʦ ʢʦʛʦ-ʥʠʙʫʜʴ ʣʙʁʠʪè. 

 

ʈʝʰʝʥʠʝ. ɺʚʝʜʝʤ ʜʚʫʭʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪ ( , ) =P x y  çx ʣʶʙʠʪ yè. 

ʊʦʛʜʘ ʧʝʨʚʘʷ ʯʘʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʝʤ 

x" ( , )P x x , ʘ ʚʪʦʨʘʷ ð ʚʳʩʢʘʟʳʚʘʥʠʝʤ $x$y ( , )P x y . ʀʩʢʦʤʘʷ 

ʦʙʱʘʷ ʬʦʨʤʫʣʘ ʠʤʝʝʪ ʚʠʜ: 

 

x" ( , )  P x x ­ $x$y ( , )P x y . 

 

4. ɼʘʥʳ ʫʪʚʝʨʞʜʝʥʠʷ: 
 

( ) =A k  çʯʠʩʣʦ k  ʜʝʣʠʪʩʷ ʥʘ 3è; 
 

( ) =B k  çʯʠʩʣʦ k  ʜʝʣʠʪʩʷ ʥʘ 2è; 
 

( ) =C k  çʯʠʩʣʦ k  ʜʝʣʠʪʩʷ ʥʘ 12è. 

 

ɺʳʷʩʥʠʪʴ, ʠʩʪʠʥʥʦ ʠʣʠ ʣʦʞʥʦ ʩʣʝʜʫʶʱʝʝ ʚʳʩʢʘʟʳʚʘʥʠʝ: 
 

"k ( ) ( )  ( )( )A k B k C kØ ­ . 

 

ʈʝʰʝʥʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʩʦʩʪʘʚʣʷʶʱʠʝ ʯʘʩʪʠ ʵʪʦʡ ʬʦʨʤʫʣʳ: 
 

( ) ( ) =A k B kØ  çʯʠʩʣʦ k  ʜʝʣʠʪʩʷ ʥʘ 6è, 

 

( ) ( )  ( )( ) =A k B k C kØ ­   

 

= çʝʩʣʠ ʯʠʩʣʦ k  ʜʝʣʠʪʩʷ ʥʘ 6, ʪʦ ʦʥʦ ʜʝʣʠʪʩ ̫ʥʘ 12è. 
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ʇʨʠ 6k=  ʜʘʥʥʘʷ ʠʤʧʣʠʢʘʮʠʷ ʣʦʞʥʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʬʦʨʤʫʣʘ 
 

"k ( ) ( )  ( )( )A k B k C kØ ­  

 

ʣʦʞʥʘ. 

 

2.4. ʆʩʥʦʚʥʳʝ ʨʘʚʥʦʩʠʣʴʥʦʩʪʠ, ʩʦʜʝʨʞʘʱʠʝ ʢʚʘʥʪʦʨʳ 

ʇʫʩʪʴ ( )P x , ( )Q x  ʠ ( , )R x y  ð ʧʨʦʠʟʚʦʣʴʥʳʝ ʜʚʘ ʦʜʥʦʤʝʩʪ-

ʥʭr ʧʨʝʜʠʢʘʪʘ ʠ ʜʚʫʭʤʝʩʪʥʳʡ ʧʨʝʜʠʢʘʪ, ʘ S ð ʧʨʦʠʟʚʦʣʴʥʦʝ ʧʝ-

ʨʝʤʝʥʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ (ʠʣʠ ʬʦʨʤʫʣʘ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ x). ʊʦʛʜʘ 

ʠʤʝʶʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʠʝ ʨʘʚʥʦʩʠʣʴʥʦʩʪʠ: 
 

1.  ( )    ( )x P x x P x" ¹ $  (ʧʝʨʚʳʡ ʟʘʢʦʥ ʜʝ ʄʦʨʛʘʥʘ ʜʣʷ ʢʚʘʥ-

ʪʦʨʦʚ); 
 

2.   ( )   ( )x P x x P x$ ¹ "  (ʚʪʦʨʦʡ ʟʘʢʦʥ ʜʝ ʄʦʨʛʘʥʘ ʜʣʷ ʢʚʘʥ-

ʪʦʨʦʚ); 
 

(ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʩʦʦʪʥʦʰʝʥʠʷ, ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʦʜʠʥ ʢʚʘʥʪʦʨ ʯʝ-

ʨʝʟ ʜʨʫʛʦʡ.) 
 

3.  ( )    ( )x P x x P x" ¹ $ ;  

 

4.   ( )   ( )x P x x P x$ ¹ " ; 

 

5. x" ( )   ( )P x S xØ ¹ "( )P x ØS; 

 

6. x" ( )   ( )S P x S xØ ¹ Ø"( )P x ; 

 

7. x" ( )   ( )P x S xÙ ¹ "( )P x ÙS; 

 

8. x" ( )   ( )S P x S xÙ ¹ Ù"( )P x ; 
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(ʉʦʦʪʥʦʰʝʥʠʷ 5ð8 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʠʟʚʦʣʴʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ 

ʠʣʠ ʬʦʨʤʫʣʫ, ʥʝ ʩʦʜʝʨʞʘʱʫʶ x, ʤʦʞʥʦ ʚʥʦʩʠʪʴ ʧʦʜ ʟʥʘʢ ʢʚʘʥ-

ʪʦʨʘ ʚʩʝʦʙʱʥʦʩʪʠ ʠ ʚʳʥʦʩʠʪʴ ʠʟ-ʧʦʜ ʟʥʘʢʘ ʵʪʦʛʦ ʢʚʘʥʪʦʨʘ ʚ 

ʢʦʥʲʶʥʢʮʠʠ ʠ ʜʠʟʲʶʥʢʮʠʠ.) 
 

9. $x ( )( )  P x SØ ¹ $x ( )P x ØS; 

 

10. $x ( )( )  S P x SØ ¹ Ø$x ( )P x ; 

 

11. $x ( )( )  P x SÙ ¹ $x ( )P x ÙS; 

 

12. $x ( )( )  S P x SÙ ¹ Ù$x ( )P x ; 

 

(ʉʦʦʪʥʦʰʝʥʠʷ 9ð12 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʠʟʚʦʣʴʥʦʝ ʚʳʩʢʘʟʳʚʘ-

ʥʠʝ ʠʣʠ ʬʦʨʤʫʣʫ, ʥʝ ʩʦʜʝʨʞʘʱʫʶ x, ʤʦʞʥʦ ʚʥʦʩʠʪʴ ʧʦʜ ʟʥʘʢ 
ʢʚʘʥʪʦʨʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʚʳʥʦʩʠʪʴ ʠʟ-ʧʦʜ ʟʥʘʢʘ ʵʪʦʛʦ ʢʚʘʥʪʦʨʘ 

ʚ ʢʦʥʲʶʥʢʮʠʠ ʠ ʜʠʟʲʶʥʢʮʠʠ.) 
 

13. x" ( )   ( ) P x S x­ ¹ $ ( )P x ­S; 

 

14. x" ( )  ( ) S P x S x­ ¹ ­" ( )P x ; 

 

15. $x ( )  ( ) P x S x­ ¹ " ( )P x ­S; 

 

16. $x ( )  ( ) S P x S­ ¹ ­$x ( )P x ; 

 

17. x"   S S¹ ; 
 

18. $x   S S¹ ; 
 

19. x" ( ) ( )  ( ) P x Q x xØ ¹ "( )P x Ø x" ( )Q x  (ʜʠʩʪʨʠʙʫʪʠʚ-

ʥʦʩʪʴ ʢʚʘʥʪʦʨʘ ʚʩʝʦʙʱʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʲʶʥʢʮʠʠ); 
 

20. $x ( ) ( )  ( ) P x Q xÙ ¹ $x ( )P x Ù$x ( )Q x  (ʜʠʩʪʨʠʙʫʪʠʚ-

ʥʦʩʪʴ ʢʚʘʥʪʦʨʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʟʲ-

ʶʥʢʮʠʠ); 
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21. $x ( ) ( )( )  (P x Q xØ $­ x ( )P x Ø$x ( )  1) Q x ¹ ; 

 

22. ( x" ( )P x xÙ" ( ))  Q x x­ " ( ) ( )  1( ) P x Q xÙ ¹; 

 

23. x" ( )   P x y¹ " ( )P y ; 

 

24. $x ( )   P x ¹ $y ( )P y ; 

 

25. x" y" ( , )  R x y y¹ " x" ( , )R x y  (ʢʦʤʤʫʪʘʮʠʷ ʦʜʥʦʠʤʝʥ-

ʥʳʭ ʢʚʘʥʪʦʨʦʚ); 
 

26. $x$y ( , )  R x y ¹ $y$x ( , )R x y  (ʢʦʤʤʫʪʘʮʠʷ ʦʜʥʦʠʤʝʥ-

ʥʳʭ ʢʚʘʥʪʦʨʦʚ); 
 

27. $y x" ( , )  R x y x­ " $y ( , )  1R x y ¹ . 

 

(ʉʦʦʪʥʦʰʝʥʠʷ 21, 22 ʠ 27 ʥʝ ʙʫʜʫʪ ʚʝʨʥʳ, ʝʩʣʠ ʧʦʤʝʥʷʪʴ ʥʘʧʨʘʚ-

ʣʝʥʠ ̫ʩʪʨʝʣʦʢ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ.) 

 

2.5. ʇʨʝʜʚʘʨʝʥʥʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʩʫʞʜʝʥʠʡ ʬʦʨʤʫʣʳ ʣʦʛʠʢʠ 

ʧʨʝʜʠʢʘʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʚʦʜʠʪʴ ʢ ʧʨʝʜʚʘʨʝʥʥʦʡ ʥʦʨʤʘʣʴ-

ʥʦʡ ʬʦʨʤʝ.  

ɻʦʚʦʨʷʪ, ʯʪʦ ʬʦʨʤʫʣʘ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʚʘ-

ʨʝʥʥʦʡ (ʠʣʠ ʧʨʝʬʠʢʩʥʦʡ) ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ, ʝʩʣʠ ʦʥʘ ʠʤʝʝʪ ʚʠʜ 
 

1 1 n n
Q x Q x F, 

 

ʛʜʝ ʢʘʞʜʳʡ 
i

Q  ʝʩʪʴ ʢʚʘʥʪʦʨ ʚʩʝʦʙʱʥʦʩʪʠ ʠʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

(ʪ. ʝ. 
i i

Q x  ʦʙʦʟʥʘʯʘʝʪ 
i

x"  ʠʣʠ $
i

x ), ʧʝʨʝʤʝʥʥʳʝ 
i

x , 
j

x  ʨʘʟʣʠʯ-

ʥʳ ʧʨʠ  i j̧ , ʘ F  ð ʬʦʨʤʫʣʘ, ʩʦʜʝʨʞʘʱʘʷ ʦʧʝʨʘʮʠʠ Ø, Ù, × 

ʠ ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʢʚʘʥʪʦʨʦʚ (ʧʨʠʯʝʤ ʟʥʘʢʠ ʦʪʨʠʮʘʥʠ ̫ʦʪʥʝʩʝʥ r

ʪʦʣʴʢʦ ʢ ʵʣʝʤʝʥʪʘʨʥʳʤ ʧʨʝʜʠʢʘʪʘʤ ʠ ʚʳʩʢʘʟʳʚʘʥʠʷʤ, ʪʦ ʝʩʪʴ ʢ 

ʵʣʝʤʝʥʪʘʨʥʳʤ ʬʦʨʤʫʣʘʤ). ɺʳʨʘʞʝʥʠʝ 
1 1 n n

Q x Q x  ʥʘʟʳʚʘʶʪ 
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ʧʨʝʬʠʢʩʦʤ (ʠʣʠ ʢʚʘʥʪʦʨʥʦʡ ʧʨʠʩʪʘʚʢʦʡ), ʘ ʬʦʨʤʫʣʫ F  ð 

ʤʘʪʨʠʮʝʡ.  

ɽʩʣʠ ʚʩʝ 
i

Q  ð ", ʪʦ ʵʪʘ ʬʦʨʤʘ ʥʘʟʳʚʘʝʪʩʷ "-ʬʦʨʤʫʣʦʡ. ɽʩ-

ʣʠ ʚʩʝ 
i

Q  ð $, ʪʦ ʵʪʘ ʬʦʨʤʘ ʥʘʟʳʚʘʝʪʩʷ $-ʬʦʨʤʫʣʦʡ. ɽʩʣʠ ʩʫʱʝ-

ʩʪʚʫʝʪ i  ʪʘʢʦʝ, ʯʪʦ 
1
, ,

i
Q Q  ʩʫʪʴ $, ʘ 

1
, ,

i n
Q Q
+

 ʩʫʪʴ ", ʪʦ ʵʪʘ 

ʬʦʨʤʘ ʥʘʟʳʚʘʝʪʩʷ ʩʢʫʣʝʤʦʚʩʢʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʦʡ (ʠʣʠ  

$"-ʬʦʨʤʫʣʦʡ). 

ʌʦʨʤʫʣʳ, ʚ ʢʦʪʦʨʳʭ ʠʟ ʣʦʛʠʯʝʩʢʠʭ ʩʠʤʚʦʣʦʚ ʠʤʝʶʪʩʷ ʪʦʣʴ-

ʢʦ ʩʠʤʚʦʣʳ Ø, Ù, ×, ʧʨʠʯʝʤ ʩʠʤʚʦʣ × ʚʩʪʨʝʯʘʝʪʩʷ ʣʠʰʴ ʧʝʨʝʜ 

ʩʠʤʚʦʣʘʤʠ ʧʨʝʜʠʢʘʪʦʚ, ʥʘʟʳʚʘʶʪ ʧʨʠʚʝʜʝʥʥʳʤʠ ʬʦʨʤʫʣʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʫʣʘ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ 

ʧʨʝʬʠʢʩʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ, ʷʚʣʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʚʝ-

ʜʝʥʥʦʡ ʬʦʨʤʫʣʦʡ. ɼʣʷ ʣʶʙʦʡ ʬʦʨʤʫʣʳ ʩʫʱʝʩʪʚʫʝʪ ʨʘʚʥʦʩʠʣʴ-

ʥʘʷ ʝʡ ʧʨʠʚʝʜʝʥʥʘʷ ʬʦʨʤʫʣʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʪʝ ʞʝ ʤʥʦʞʝʩʪʚʘ 

ʩʚʦʙʦʜʥʳʭ ʠ ʩʚʷʟʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ɹʦʣʝʝ ʪʦʛʦ, ʚʩʷʢʘʷ ʬʦʨʤʫʣʘ 

ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʩ ʧʦʤʦʱʴʶ ʨʘʚʥʦʩʠʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʝʜʝʥʘ ʢ ʨʘʚʥʦʩʠʣʴʥʦʡ ʝʡ ʧʨʝʬʠʢʩʥʦʡ ʥʦʨʤʘʣʴ-

ʥʦʡ ʬʦʨʤʝ. 

ʅʘʧʨʠʤʝʨ, ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʬʠʢʩʥʦʡ 

ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ: 
 

x" y" ( ) ( , )  ( )P x y Q y× Ø ; 

 

x" $y z"( )( , )   ( , )  ( )A x y B y z C zÙ× Ù . 

 

ʇʨʦʮʝʜʫʨʘ ʧʨʠʚʝʜʝʥʠʷ ʬʦʨʤʫʣʳ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʢ ʧʨʝ-

ʬʠʢʩʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ: 
 

1) ʉʥʘʯʘʣʘ ʠʟʙʘʚʣʷʶʪʩʷ ʦʪ ʦʧʝʨʘʮʠʡ ʠʤʧʣʠʢʘʮʠʠ, ʵʢʚʠʚʘ-

ʣʝʥʪʥʦʩʪʠ ʠ ʥʝʨʘʚʥʦʟʥʘʯʥʦʩʪʠ, ʚʳʨʘʟʠʚ ʠʭ ʯʝʨʝʟ ʣʦʛʠʯʝʩʢʠʝ 

ʩʚʷʟʢʠ ×, Ø ʠ Ù ʧʦ ʟʘʢʦʥʘʤ: 
 

  A B­ ¹ ×A BÙ , 
 

A   (B A¹ Ø ) (B Ù×AØ× )B , 
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  (A B AÄ ¹ Ø× )B Ù(×AØ )B . 

 

2) ɼʦʚʦʜʷʪ ʩʠʤʚʦʣʳ ʦʪʨʠʮʘʥʠʷ ʜʦ ʩʠʤʚʦʣʦʚ ʧʨʝʜʠʢʘʪʦʚ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʘʚʠʣʘ ʜʝ ʄʦʨʛʘʥʘ, ʠ ʠʟʙʘʚʣʷʶʪʩʷ ʦʪ ʜʚʦʡʥʳʭ ʦʪ-

ʨʠʮʘʥʠʡ: 

 

×(AØ )  B ¹ ×AÙ×B,  

 

×( )  A BÙ ¹ ×AØ×B, 

 

( ) ( )  ( )      ( )x P x x P x× " ¹ $ × , 

 

( ) ( )   ( )     ( )x P x x P x× $ ¹ " × , 

 

××   A A¹ . 

 

3) ɼʣʷ ʬʦʨʤʫʣ, ʩʦʜʝʨʞʘʱʠʭ ʧʦʜʬʦʨʤʫʣʳ ʚʠʜʘ 

 

 ( )   ( )x P x x Q x" Ù " ,   ( )    ( )x P x x Q x$ Ø $  

 

ʠ ʪ. ʧ., ʚʚʦʜʷʪ ʥʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʥʦʩʠʪʴ ʟʥʘʢʠ 

ʢʚʘʥʪʦʨʦʚ ʥʘʨʫʞʫ. ʅʘʧʨʠʤʝʨ: 

 

  ( )    ( )      ( )  ( )( )x P x x Q x x y P x Q y$ Ø $ ¹ $ $ Ø; 

 

 ( )   ( )    ( )  ( )( )x P x x Q x x y P x Q y" Ù " ¹ " " Ù ; 

 

 ( )    ( )     ( )  ( )( )x P x x Q x x y P x Q y" Ù $ ¹ " $ Ù. 

 

4) ʀʩʧʦʣʴʟʫʷ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʨʘʚʥʦʩʠʣʴʥʦʩʪʠ ʣʦʛʠʢʠ ʧʨʝ-

ʜʠʢʘʪʦʚ, ʧʦʣʫʯʘʶʪ ʬʦʨʤʫʣʫ ʚ ʚʠʜʝ ʧʨʝʬʠʢʩʥʦʡ ʥʦʨʤʘʣʴʥʦʡ 

ʬʦʨʤʳ. 
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ʇʨʠʤʝʨʳ 

1. ʇʨʠʚʝʩʪʠ ʨʘʚʥʦʩʠʣʴʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢ ʧʨʝʬʠʢʩʥʦʡ 

ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ: 
 

    ( )S x A x­$ . 

 

ʈʝʰʝʥʠʝ. ʀʤʝʝʤ 
 

  ( )        ( ) S x A x A B A B S x A x­$ ¹ ­ ¹ Ù ¹ Ù$ ¹è ø
ê ú

 

 

       ( )    ( )   ( )  A B A B S x A x x A x x A x¹ Ù ¹ Ø ¹ Ø$ ¹ $ ¹" ¹è ø è ø
ê ú ê ú

 

 

  ( )   ( )( )S x A x x S A x¹ Ø" ¹ " Ø . 

 

2. ʇʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ ʢ ʧʨʝʜʚʘʨʝʥʥʦʡ ʥʦʨʤʘʣʴ-

ʥʦʡ ʬʦʨʤʝ, ʩʯʠʪʘʷ A ʠ B ʙʝʩʢʚʘʥʪʦʨʥʳʤʠ ʬʦʨʤʫʣʘʤʠ: 
 

( )( )   ( , )    ( , )x y A x y x y B x y$ " Ø $ " . 

 

ʈʝʰʝʥʠʝ. ʀʤʝʝʤ 
 

( )( )   ( , )    ( , )   x y A x y x y B x y$ " Ø $ " ¹ 

 

( )( )    ( , )    ( , )  x y A x y z y B z y¹ $ " Ø $ " ¹ 

 

( )( )( )      ( , )  ( , )   x z y A x y y B z y¹ $ $ " Ø " ¹ 

 

( )      ( , )  ( , )x z y A x y B z y¹ $ $ " Ø . 

 

3. ʇʨʠʚʝʩʪʠ ʢ ʧʨʝʜʚʘʨʝʥʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʩʣʝʜʫʶʱʫʶ 

ʬʦʨʤʫʣʫ: 
 

( )( ) ( )  ( )     ( ) ( )  ( )x A x y B y B z A z" × ­$ × ­ ­ . 
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ʈʝʰʝʥʠʝ. ʀʤʝʝʤ 
 

( )( ) ( )  ( )     ( ) ( )  ( )  x A x y B y B z A z" × ­$ × ­ ­ ¹ 

 

( )( ) ( )  ( )     ( )  ( )  ( )  x A x y B y B z A z¹ " Ù$ × ­ × Ù ¹ 

 

( )( )( )   ( )     ( )  ( )  ( )  x A x y B y B z A z¹ ×" Ù$ × Ù × Ù ¹ 

 

( )( )    ( )   ( )  ( )  ( )  x A x y B y B z A z¹ $ × Ø" Ù × Ù ¹ 

 

( )( )     ( )  ( )  ( )  ( )  x y A x B y B z A z¹ $ " × Ø Ù × Ù ¹è øê ú 

 

( )( )     ( )  ( ) ( ) ( )  ( ) ( )x y A x B z A z B y B z A z¹ $ " × Ù× Ù Ø Ù× Ùè øê ú. 

 
2.6. ʊʘʚʪʦʣʦʛʠʠ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʬʦʨʤʫʣʘ ʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʧʨʠʥʠʤʘʶ-

ʱʘʷ ʟʥʘʯʝʥʠʝ 1 (ʠʩʪʠʥʘ) ʧʨʠ ʣʶʙʦʤ ʥʘʙʦʨʝ ʟʥʘʯʝʥʠʡ ʚʭʦʜʷʱʠʭ ʚ 

ʥʝʝ ʧʝʨʝʤʝʥʥʳʭ, ʥʘʟʳʚʘʝʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʦ ʠʩʪʠʥʥʦʡ ʠʣʠ ʪʘʚʪʦ-

ʣʦʛʠʝʡ.  

ʌʦʨʤʫʣʫ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʥʘʟʳʚʘʶʪ ʦʙʱʝʟʥʘʯʠʤʦʡ (ʠʣʠ 

ʪʦʞʜʝʩʪʚʝʥʥʦ ʠʩʪʠʥʥʦʡ, ʠʣʠ ʪʘʚʪʦʣʦʛʠʝʡ), ʝʩʣʠ ʧʨʠ ʚʩʷʢʦʡ 

ʧʦʜʩʪʘʥʦʚʢʝ ʚʤʝʩʪʦ ʧʨʝʜʠʢʘʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʣʶʙʳʭ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʝʜʠʢʘʪʦʚ, ʟʘʜʘʥʥʳʭ ʥʘ ʢʘʢʠʭ ʫʛʦʜʥʦ ʤʥʦʞʝʩʪʚʘʭ, ʦʥʘ ʧʨʝʚʨʘ-

ʱʘʝʪʩʷ ʚ ʪʦʞʜʝʩʪʚʝʥʥʦ ʠʩʪʠʥʥʳʡ ʧʨʝʜʠʢʘʪ. ʆʙʱʝʟʥʘʯʠʤʫʶ ʬʦʨ-

ʤʫʣʫ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ ʣʦʛʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤ. 

ʌʦʨʤʫʣʫ A ʥʘʟʦʚʝʤ ʚʳʧʦʣʥʠʤʦʡ, ʝʩʣʠ ʬʦʨʤʫʣʘ ×A ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʦ ʠʩʪʠʥʥʦʡ. 

ʌʦʨʤʫʣʫ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʥʘʟʳʚʘʶʪ ʪʦʞʜʝʩʪʚʝʥʥʦ ʣʦʞ-

ʥʦʡ (ʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝʤ), ʝʩʣʠ ʧʨʠ ʚʩʷʢʦʡ ʧʦʜʩʪʘʥʦʚʢʝ ʚʤʝʩʪʦ 

ʧʨʝʜʠʢʘʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʣʶʙʳʭ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʠʢʘʪʦʚ, ʟʘʜʘʥ-

ʥʳʭ ʥʘ ʢʘʢʠʭ ʫʛʦʜʥʦ ʤʥʦʞʝʩʪʚʘʭ, ʦʥʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʦʞʜʝʩʪ-

ʚʝʥʥʦ ʣʦʞʥʳʡ ʧʨʝʜʠʢʘʪ. 
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ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʨʦʙʣʝʤʦʡ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳ-

ʚʘʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ: ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʘʣʛʦʨʠʪʤ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ ʚ ʢʦʥʝʯʥʦʝ 

ʯʠʩʣʦ ʰʘʛʦʚ ʚʳʷʩʥʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʦʥʘ ʪʦʞʜʝʩʪʚʝʥʥʦ ʠʩʪʠʥ-

ʥʦʡ? ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʵʪʦʪ ʚʦʧʨʦʩ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ 

(ʧʦʜʨʦʙʥʦ ʦ ʧʦʥʷʪʠʠ ʘʣʛʦʨʠʪʤʘ ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ ʥʠʞʝ, ʥʘ ʩ. 63). 

ʇʨʦʙʣʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʱʝʟʥʘʯʠʤʦʩʪʠ ʬʦʨʤʫʣ ʣʦʛʠʢʠ 

ʧʨʝʜʠʢʘʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʣʦʞʥʝʝ. ʆʥʘ ʪʘʢʞʝ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʙʣʝ-

ʤʦʡ ʨʘʟʨʝʰʝʥʠʷ. ʄʝʪʦʜ ʧʝʨʝʙʦʨʘ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʟʜʝʩʴ ʥʝ ʧʨʠʤʝ-

ʥʠʤ, ʪʘʢ ʢʘʢ ʚʘʨʠʘʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ. ɺ 1936 ʛʦ-

ʜʫ ɸ. ʏʨyʯ ʜʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʙʱʝʤ ʚʠʜʝ ʧʨʦʙʣʝʤʘ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ 

ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʥʝ ʠʤʝʝʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. ʉʬʦʨ-

ʤʫʣʠʨʫʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʪʝʦʨʝʤʫ: 

 

ʊʝʦʨʝʤʘ ʏyʨʯʘ. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʳʡ ʜʣʷ ʣʶʙʦʡ 

ʬʦʨʤʫʣʳ ʣʦʛʠʢʠ ʧʨʝʜʠʢʘʪʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʦʙʱʝʟʥʘʯʠʤʘ ʦʥʘ 

ʠʣʠ ʥʝʪ. 

 

ʇʨʠʤʝʨʳ 

1. ɼʦʢʘʟʘʪʴ ʦʙʱʝʟʥʘʯʠʤʦʩʪʴ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣ r ʣʦʛʠʢʠ 

ʧʨʝʜʠʢʘʪʦʚ: 

 

( ) ( )( )  ( )  ( )   ( )x P x Q x x P x x Q x" ­ ­ " ­" . 

 

ʈʝʰʝʥʠʝ. ʋʧʨʦʩʪʠʤ ʬʦʨʤʫʣʫ, ʠʩʧʦʣʴʟʫʷ ʨʘʚʥʦʩʠʣʴʥʳʝ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ: 

 

( ) ( )( )  ( )  ( )   ( )  x P x Q x x P x x Q x" ­ ­ " ­" ¹ 

 

( )( )  ( )  ( )   ( )   ( )  x P x Q x x P x x Q x¹ " Ù Ù " Ù " ¹ 

 

( )( )     ( )  ( )  ( )  ( )x x P x x Q xP x Q x¹ $ Ù $ Ù" ¹Ù  
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( )( )   ( )  ( )   ( )  ( )  x P x Q x x P x x Q x¹ $ Ø Ù $ Ù" ¹ 

 

( )( )( )    ( )  ( )   ( )  ( )x P x Q x x P x x Q x¹ $ Ø Ù $ Ù " ¹ 

 

( )( )( )   ( )  ( )  ( )  ( )  x P x Q x P x x Q x¹ $ Ø Ù Ù " ¹ 

 

( )( )   ( )   ( )  ( )  x Q x P x x Q x¹ $ Ù Ù " ¹ 

 

( )( )    ( )  ( )  ( )  x P x Q x x Q x¹ $ Ù Ù " ¹ 

 

( )( )( )   ( )   ( )  ( )  x P x x Q x x Q x¹ $ Ù $ Ù " ¹ 

 

( )( )( )   ( )  ( )  ( )  x P x x Q x x Q x¹ $ Ù " Ù " ¹ 

 

( )   ( )  1  1x P x¹ $ Ù ¹. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʟʥʘʯʠʤʦʩʪʴ ʬʦʨʤʫʣʳ ʜʦʢʘʟʘʥʘ. 

 

2. ɼʦʢʘʟʘʪʴ ʪʦʞʜʝʩʪʚʝʥʥʫʶ ʣʦʞʥʦʩʪʴ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʳ: 

 

( )( )( )    ( ) ( ) ( ) ( )  ( )x y F x F y F x F y F x$ $ ­ Ø ­ Ø . 

 

ʈʝʰʝʥʠʝ. ʋʧʨʦʩʪʠʤ ʬʦʨʤʫʣʫ, ʠʩʧʦʣʴʟʫʷ ʨʘʚʥʦʩʠʣʴʥʳʝ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ: 

 

( )( )( )    ( ) ( ) ( ) ( )  ( )  x y F x F y F x F y F x$ $ ­ Ø ­ Ø ¹ 
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        A B A B¹ ­ ¹ Ù ¹è øê ú
 

 

( )( )( )     ( )  ( ) ( )  ( ) ( )  x y F x F y F x F y F x¹ $ $ Ù Ø Ù Ø ¹ 

 

 (   )    (   )  (   )  A B C A C B C¹ Ù Ø ¹ Ø Ù Ø ¹è øê ú 

 

( )( )( )( )( )     ( ) ( ) ( ) ( ) ( ) ( )  x y F x F y F x F x F y F x¹ $ $ Ù Ø Ø Ù Ø ¹ 

 

( ) ( )( )( )     ( )  ( ) 0  ( )  ( )  x y F x F y F y F x¹ $ $ Ù Ø Ù Ø ¹ 

 

     0  A A¹ Ø ¹ ¹è ø
ê ú

 

 

( )( )( )     ( )  ( ) ( )  ( )  x y F x F y F y F x¹ $ $ Ù Ø Ø ¹ 

 

( )( )     ( ) ( ) ( ) ( ) ( ) ( )  x y F x F y F x F y F y F x¹ $ $ Ø Ø Ù Ø Ø ¹ 

 

( )     0  0   0x y¹ $ $ Ù ¹. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʫʣʘ ʪʦʞʜʝʩʪʚʝʥʥʦ ʣʦʞʥʘ, ʪʦ ʝʩʪʴ ʷʚʣ̫-

ʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʝʤ. 

 

3. ɼʦʢʘʟʘʪʴ ʦʙʱʝʟʥʘʯʠʤʦʩʪʴ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʳ: 

 

( )( ) ( )( )  ( )    ( )  ( )   ( )    x A x S B x x A x B x S$ Ø ­ ­ " ­× ­×. 

 

ʈʝʰʝʥʠʝ. ʇʨʦʚʝʜʝʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʤʝʪʦʜʦʤ ʦʪ ʧʨʦʪʠʚʥʦʛʦ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 
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( )( ) ( )( )  ( )   ( )  ( )   ( )      0x A x S B x x A x B x S$ Ø ­ ­ " ­× ­× ¹. 

 

ʅʦ ʧʨʦʠʟʚʦʣʴʥʘʷ ʠʤʧʣʠʢʘʮʠʷ P Q­  ʣʦʞʥʘ ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ P ʠʩʪʠʥʥʦ, ʘ Q  ʣʦʞʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʳ ʠʤʝʝʤ 

 

( )( )  ( )   ( )   1x A x S B x$ Ø ­ ¹  

 

ʠ 

 

( ) ( )   ( )      0x A x B x S" ­× ­ × ¹. 

 

ʈʘʩʩʫʞʜʘʷ ʘʥʘʣʦʛʠʯʥʦ, ʠʟ ʧʦʩʣʝʜʥʝʛʦ ʨʘʚʝʥʩʪʚʘ ʧʦʣʫʯʘʝʤ, ʯʪʦ 

   0S× ¹  (ʪ. ʝ.   1S ¹ ) ʠ ( ) ( )   ( )   1x A x B x" ­× ¹.  

ʀʟ ʪʦʛʦ, ʯʪʦ ( )( )  ( )   ( )   1x A x S B x$ Ø ­ ¹, ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʦʙ-

ʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʧʝʨʝʤʝʥʥʦʡ x ʥʘʡʜʝʪʩʷ ʢʦʥʩʪʘʥ- 

ʪʘ a, ʜʣʷ ʢʦʪʦʨʦʡ  

 

( )( )   ( )   1A a S B aØ ­ ¹. 

 

ʅʦ ʪʦʛʜʘ ( )  1A a ¹  ʠ ( )  ( )   1S B a­ ¹ , ʘ ʧʦʩʢʦʣʴʢʫ   1S ¹ , ʤʳ 

ʚʠʜʠʤ, ʯʪʦ ( )  1B a ¹ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  

 

( )( )   ( )   0A a B a­× ¹ , 

 

ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʨʘʚʝʥʩʪʚʫ ( ) ( )   ( )   1x A x B x" ­× ¹. 
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3. ʊɽʆʈʀʗ ɸʃɻʆʈʀʊʄʆɺ 

ɺʦ ʚʩʝʭ ʩʬʝʨʘʭ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʬʝʨʝ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʣʦʚʝʢ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦ-

ʩʦʙʘʤʠ ʠʣʠ ʤʝʪʦʜʠʢʘʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦʨʷʜʦʢ 

ʚrʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ð ʤʳ 

ʤʦʞʝʤ ʪʨʘʢʪʦʚʘʪʴ ʵʪʦ ʢʘʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʠʣʠ ʠʥʪʫʠʪʠʚʥʦʝ ʦʧ-

ʨʝʜʝʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ.  

ʊʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚ ð ʨʘʟʜʝʣ ʤʘʪʝʤʘʪʠʢʠ, ʠʟʫʯʘʶʱʠʡ ʦʙʱʠʝ 

ʩʚʦʡʩʪʚʘ ʘʣʛʦʨʠʪʤʦʚ. ʕʪʘ ʪʝʦʨʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʣʦʛʠʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʧʦʥʷʪʠʝ ʘʣʛʦʨʠʪʤʘ ʦʧʠʨʘʝʪʩʷ ʦʜʥʦ ʠʟ ʮʝʥ-

ʪʨʘʣʴʥʳʭ ʧʦʥʷʪʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ð ʧʦʥʷʪʠʝ ʠʩʯʠʩʣʝ-

ʥʠʷ. ʇʦ ʩʫʱʝʩʪʚʫ ʚʩʷ ʤʘʪʝʤʘʪʠʢʘ ʩʚʷʟʘʥʘ ʩ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʘʣʛʦ-

ʨʠʪʤʘʤʠ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʠ ʪʝʦʨʠʠ ʘʣʛʦʨʠʪʤʦʚ ʷʚʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʧʦʥʷ-

ʪʠʷ ʨʝʢʫʨʩʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ ʬʦʨʤʫʣʠʨʦʚʢʘ ʪʝʟʠʩʘ ʏʸʨʯʘ, ʫʪʚʝʨ-

ʞʜʘʶʱʝʛʦ, ʯʪʦ ʧʦʥʷʪʠʝ ʨʝʢʫʨʩʠʚʥʦʡ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʫʪʦʯʥʝ-

ʥʠʝʤ ʠʥʪʫʠʪʠʚʥʦʛʦ ʧʦʥʪ̫ʠʷ ʘʣʛʦʨʠʪʤʘ.  

ʉʘʤʦ ʧʦʥʷʪʠʝ çʘʣʛʦʨʠʪʤè ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʣʠʰʴ ʚ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ. ʅʘʯʘʣʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʦʨʠʠ 

ʘʣʛʦʨʠʪʤʦʚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 1936 ʛʦʜʫ, ʢʦʛʜʘ ɸ. ʏʸʨʯ ʦʧʫʙʣʠʢʦʚʘʣ 

ʧʝʨʚʦʝ ʫʪʦʯʥʝʥʠʝ ʧʦʥʷʪʠʷ ʚʳʯʠʩʣʠʤʦʡ ʬʫʥʢʮʠʠ ʠ ʧʨʠʚʸʣ ʧʝʨʚʳʡ 

ʧʨʠʤʝʨ ʬʫʥʢʮʠʠ, ʥʝ ʷʚʣʷʶʱʝʡʩʷ ʚʳʯʠʩʣʠʤʦʡ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 

ʵʪʦ ʞʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʫʪʦʯʥʝʥʠʷ ʧʦʥʷʪʠʷ ʘʣʛʦʨʠʪʤʘ (ʚ 

ʪʝʨʤʠʥʘʭ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ). ɺ ʜʘʣʴ-

ʥʝʡʰʝʤ ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚ ʧʦʣʫʯʠʣʘ ʨʘʟʚʠʪʠʝ ʚ ʪʨʫʜʘʭ ʤʥʦʛʠʭ 

ʤʘʪʝʤʘʪʠʢʦʚ (ɸ. ʄ. ʊʴʶʨʠʥʛ, ʕ. ʃ. ʇʦʩʪ, ʉ. ʂ. ʂʣʠʥʠ, ɸ. ɸ. ʄʘʨ-

ʢʦʚ, ɸ. ʅ. ʂʦʣʤʦʛʦʨʦʚ ʠ ʜʨ.). 

 

ɸʣʛʦʨʠʪʤʦʤ ʥʘʟʳʚʘʝʪʩʷ ʦʙʱʠʡ ʝʜʠʥʦʦʙʨʘʟʥʳʡ, ʪʦʯʥʦ ʦʧʨʝ-

ʜʝʣʝʥʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʣʶʙʦʡ ʟʘʜʘʯʠ ʠʟ ʜʘʥʥʦʡ ʤʘʩʩʦʚʦʡ 

ʧʨʦʙʣʝʤʳ.  

ɸʣʛʦʨʠʪʤ ð ʵʪʦ ʧʨʦʮʝʩʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʚʝ-

ʣʠʯʠʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʟʘʜʘʸʪʩʷ ʠʩʭʦʜʥʘʷ 

ʢʦʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʚʝʣʠʯʠʥ, ʘ ʚ ʢʘʞʜʳʡ ʩʣʝʜʫʶʱʠʡ ʤʦʤʝʥʪ ʩʠʩ-

ʪʝʤʘ ʚʝʣʠʯʠʥ ʧʦʣʫʯʘʝʪʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʘʢʦʥʫ ʠʟ ʩʠʩʪʝʤʳ 

ʚʝʣʠʯʠʥ, ʠʤʝʚh ʠʭʩʷ ʚ ʧʨʝʜʳʜʫʱʠʡ ʤʦʤʝʥʪ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 
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ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʚʝʣʠʯʠʥ ʜʦʣʞʝʥ ʙʳʪʴ ʢʦʥʝʯʥʳʤ ʠ ʜʘʚʘʪʴ ʨʝ-

ʟʫʣʴʪʘʪ, ʪʦ ʝʩʪʴ ʨʝh ʝʥʠʝ ʟʘʜʘʯʠ. 

ʆʙʣʘʩʪʴʶ ʧʨʠʤʝʥʠʤʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʪʝʭ ʦʙʲʝʢʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʥ ʧʨʠʤʝʥʠʤ. ʇʨʦ ʘʣʛʦʨʠʪʤ ʛʦʚʦ-

ʨʷʪ, ʯʪʦ ʦʥ çʚʳʯʠʩʣʷʝʪ ʬʫʥʢʮʠʶ f è, ʢʦʣʴ ʩʢʦʨʦ ʝʛʦ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʩʦʚʧʘʜʘʝʪ ʩ ʦʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ f , ʠ ʦʥ ʧʝʨʝ-

ʨʘʙʘʪʳʚʘʝʪ ʚʩʷʢʠʡ x ʠʟ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚ ( )f x .  

ʇʨʦʙʣʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʪʝʤʠ ʠʣʠ 

ʠʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʘʟʳʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. 

ɺʘʞʥʳʡ ʧʨʠʤʝʨ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ð ʧʨʦʙʣʝʤʘ ʚʳʯʠʩ-

ʣʝʥʠʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ (ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʘʣʛʦʨʠʪʤ, ʚʳʯʠʩ-

ʣʷʶʱʠʡ ʵʪʫ ʬʫʥʢʮʠʶ). ʌʫʥʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʚʳʯʠʩʣʠʤʦʡ, ʝʩʣʠ 

ʩʫʱʝʩʪʚʫʝʪ ʚʳʯʠʩʣʷʶʱʠʡ ʝʝ ʘʣʛʦʨʠʪʤ.  

ʆʩʥʦʚʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʧʦʥʷʪʠʷ ʘʣʛʦʨʠʪ-

ʤʘ ̫ʚʣʷʶʪʩʷ ʤʘʰʠʥʳ ʊʴʶʨʠʥʛʘ, ʯʘʩʪʠʯʥʦ ʨʝʢʫʨʩʠʚʥʳʝ ʬʫʥʢ-

ʮʠʠ ʠ ʜʨ. 

 

3.1. ʄʘʰʠʥʘ ʊʴʶʨʠʥʛʘ 

ʇʦʧʳʪʢʠ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʦʥʷʪʠʝ ʘʣʛʦʨʠʪʤʘ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘ-

ʥʠʶ ʤʘʰʠʥʳ ʊʴʶʨʠʥʛʘ, ʢʘʢ ʥʝʢʦʪʦʨʦʛʦ ʚʦʦʙʨʘʞʘʝʤʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ, ʨʝʘʣʠʟʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤ. 

ʄʘʰʠʥʘ ʊʴʶʨʠʥʛʘ ð ʘʙʩʪʨʘʢʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ 

ʙʝʩʢʦʥʝʯʥʦʡ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʣʝʥʪʳ, ʩʯʠʪʳʚʘʶʱʝʡ ʠ ʧʝʯʘʪʘʶʱʝʡ 

ʛʦʣʦʚʢʠ, ʩʧʦʩʦʙʥʦʡ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʧʨʘʚʦ ʠ ʚʣʝʚʦ, ʠ ʫʧʨʘʚʣʷʶ-

ʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʃʝʥʪʘ ʨʘʟʙʠʪʘ ʥʘ ʷʯʝʡʢʠ (ʢʣʝʪʢʠ). ʉʯʠʪʳʚʘʶ-

ʱʘʷ ʠ ʧʝʯʘʪʘʶʱʘʷ ʛʦʣʦʚʢʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʜʦʣʴ ʣʝʥʪʳ ʪʘʢ, ʯʪʦ ʚ 

ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʥʘ ʦʙʦʟʨʝʚʘʝʪ ʨʦʚʥʦ ʦʜʥʫ ʷʯʝʡʢʫ ʣʝʥ-

ʪʳ. ɺ ʷʯʝʡʢʘʭ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʩʠʤʚʦʣʳ ʥʝʢʦʪʦʨʦʛʦ ʢʦʥʝʯ-

ʥʦʛʦ ʘʣʬʘʚʠʪʘ 
 

{ }0 1, , , kA a a a= . 

  

ʋʩʪʨʦʡʩʪʚʦ ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʳʤ ʢʦʥʝʯʥʳʤ ʥʘʙʦʨʦʤ ʩʦ-

ʩʪʦʷʥʠʡ 

{ }0 1, , , nQ q q q= . 
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ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʤʘʰʠʥʳ ʊʴʶʨʠʥʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦ-

ʥʝʯʥʳʡ ʩʧʠʩʦʢ ʢʦʤʘʥʜ ʚʠʜʘ: 
 

  ' 'qa q a D­ , 
 

ʛʜʝ , 'a a AÍ , , 'q q QÍ , { }, , D R L SÍ ; , , R L S ð ʚʧʨʘʚʦ,  

ʚʣʝʚʦ, ʩʪʦʧ. 

ʂʦʤʘʥʜʘ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʪʘʢ: ʝʩʣʠ ʤʘʰʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ q  ʠ ʩʯʠʪʘʥʥʳʡ ʩ ʣʝʥʪʳ ʩʠʤʚʦʣ ʨʘʚʝʥ a , ʪʦ ʤʘʰʠʥʘ 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ 'q , ʧʝʯʘʪʘʝʪ ʚ ʪʝʢʫʱʝʡ ʢʣʝʪʢʝ ʩʠʤʚʦʣ 'a  ʠ 

ʟʘʪʝʤ ʚʳʧʦʣʥʷʝʪ ʦʜʥʦ ʠʟ ʪʨʝʭ ʜʝʡʩʪʚʠʡ D . ɽʩʣʠ D R= , ʪʦ ʤʘ-

ʰʠʥʘ ʩʤʝʱʘʝʪʩʷ ʥʘ ʦʜʥʫ ʢʣʝʪʢʫ ʚʧʨʘʚʦ, ʝʩʣʠ D L= , ʪʦ ʥʘ ʦʜʥʫ 
ʢʣʝʪʢʫ ʚʣʝʚʦ, ʘ ʝʩʣʠ D S= , ʪʦ ʤʘʰʠʥʘ ʥʠʢʫʜʘ ʥʝ ʩʤʝʱʘʝʪʩʷ. 

ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚ ʧʨʦʛʨʘʤʤʝ ʥʝ ʙʳʣʦ ʨʘʟʥʳʭ ʢʦʤʘʥʜ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʚʭʦʜʘʤʠ ʚʠʜʘ 
 

  ' ' 'qa q a D­    ʠ     '' '' ''qa q a D­  
 

ð ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʜʥʦʟʥʘʯʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ. ʇʦʨʷʜʦʢ ʨʘʩʧʦ-

ʣʦʞʝʥʠʷ ʢʦʤʘʥʜ ʧʨʦʛʨʘʤʤʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʚʳʯʥʳʭ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʳʤ. 

ʀʟʥʘʯʘʣʴʥʦ ʤʘʰʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 
1

q . ɽʩʣʠ ʤʘʰʠʥʘ 

ʧʨʠʰʣʘ ʚ ʩʦʩʪʦʷʥʠʝ 
0

q , ʪʦ ʦʥʘ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

ʄʘʰʠʥʘ ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʤʝʥʠʤʦʡ ʢ ʥʝʢʦʪʦʨʦʡ ʟʘʧʠʩʠ ʥʘ ʣʝʥ-

ʪʝ, ʝʩʣʠ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʵʪʦʡ ʟʘʧʠʩʴʶ ʧʦʩʣʝ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʰʘ-

ʛʦʚ ʦʥʘ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

ɽʩʣʠ ʦʥʘ ʥʠʢʦʛʜʘ ʥʝ ʦʩʪʘʥʦʚʠʪʩʷ, ʪʦ ʤʘʰʠʥʘ ʥʘʟʳʚʘʝʪʩʷ ʥʝ-

ʧʨʠʤʝʥʠʤʦʡ ʢ ʵʪʦʡ ʟʘʧʠʩʠ. 

 

ʇʨʠʤʝʨ 

ʅʘʡʪʠ ʨʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ ʤʘʰʠʥʳ ʊʴʶʨʠʥʛʘ, ʟʘʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ, ʢ ʟʘʧʠʩʷʤ ʥʘ ʣʝʥʪʝ 
 

1
0 1 1 1 0 1 0P=  ʠ 

2
0 1 1 1 1 0P = : 
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1 1
0  0q q R­ , 

1 2
1  0q q R­ , 

2 0
0  1q q S­ , 

2 1
1  0q q R­ . 

 

ʈʝʰʝʥʠʝ. ʀʤʝʝʤ 

 

11 2

1   
:   0 1 1 1 0 1 0  0 0 1 1 0 1 0  0 0 0 1 0 1 0 

 q q
P

q
­ ­ ­ 

 

02
  

 0 0 0 0 0 1 0  0 0 0 0 1 1 0
qq

­ ­ , 

 

11 2

2   
:   0 1 1 1 1 0  0 0 1 1 1 0  0 0 0 1 1 0 

 q q
P

q
­ ­ ­ 

 

2 1 1
   

 0 0 0 0 1 0  0 0 0 0 0 0   0 0 0 0 0 0 0   
q q q

­ ­ ­ ­ . 

 

ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʤʘʰʠʥʘ ʥʠʢʦʛʜʘ ʥʝ ʦʩʪʘʥʦʚʠʪʩʷ, ʠ ʙʫʜʝʪ ʨʘ-

ʙʦʪʘʪʴ ʚʝʯʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʘ ʥʝʧʨʠʤʝʥʠʤʘ ʢʦ ʚʪʦʨʦʡ ʟʘʧʠʩʠ 

ʥʘ ʣʝʥʪʝ. 
 

ʄʘʰʠʥʫ ʊʴʶʨʠʥʛʘ ʫʜʦʙʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʬʫʥʢ-

ʮʠʡ ʚʠʜʘ 
 

:  k mf
+ +
­ , 

 

ʛʜʝ { } 0, 1, 2, 
+
=  ð ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʮʝʣʳʭ ʥʝʦʪʨʠʮʘʪʝʣʴ-

ʥʳʭ ʯʠʩʝʣ. ɺʚʝʜʝʤ ʧʨʘʚʠʣʘ ʟʘʧʠʩʠ ʯʠʩʝʣ ʠʟ ʤʥʦʞʝʩʪʚʘ 
+

 ʥʘ 

ʣʝʥʪʝ. ʇʫʩʪʴ ʘʣʬʘʚʠʪ A ʩʦʩʪʦʠʪ ʠʟ ʩʠʤʚʦʣʦʚ 0 ʠ 1. ʊʦʛʜʘ ʯʠʩ-

ʣʦ n ʙʫʜʝʤ ʟʘʧʠʩʳʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟ 1n+ 

ʝʜʠʥʠʮʳ, ʘ ʥʘʙʦʨ ( )1 2, , , kn n n  ʚ ʚʠʜʝ 
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1 2

... ...... 0 11 ... 1 0 11 ... 1 0 0 11 ... 1 0 

+1  +1 +1 
k

n n n

. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʣʝʥʪʝ: 
 

0  0 1 0­ ; 

1  0 1 1 0­ ; 

2  0 1 1 1 0­ ; 

 

 

ʇʨʠʤʝʨʳ 

1. ʇʦʩʪʨʦʠʤ ʤʘʰʠʥʫ ʊʴʶʨʠʥʛʘ, ʢʦʪʦʨʘʷ ʢ ʯʠʩʣʫ ʥʘ ʣʝʥʪʝ ʙʫ-

ʜʝʪ ʧʨʠʙʘʚʣʷʪʴ 1. ʆʥʘ ʜʦʡʜʝʪ ʜʦ ʢʦʥʮʘ ʤʘʩʩʠʚʘ ʠʟ ʝʜʠʥʠʮ, ʧʦʩʪʘ-

ʚʠʪ ʪʫʜʘ 1 ʠ ʚʝʨʥʝʪʩʷ ʥʘʟʘʜ, ʪ. ʝ.  

 

1 0 
1 2

0 1  1 ... 1  0  0 1  1 ... 1  0

   q n q n+ +

­ . 

 

ɺʦʪ ʝ yʧʨʦʛʨʘʤʤʘ: 
 

1 1
1  1q q R­ , 

1 2
0  1q q L­ , 

2 2
1  1q q L­ , 

2 0
0  0q q R­ . 

 

2. ʇʦʩʪʨʦʠʤ ʤʘʰʠʥʫ ʊʴʶʨʠʥʛʘ, ʢʦʪʦʨʘʷ, ʠʤʝʷ ʥʘ ʣʝʥʪʝ ʜʚʘ 

ʤʘʩʩʠʚʘ ʠʟ ʝʜʠʥʠʮ, ʨʘʟʜʝʣʝʥʥʳʝ ʥʫʣʷʤʠ, ʟʘʧʦʣʥʷʝʪ ʵʪʠ ʥʫʣʠ ʝʜʠ-

ʥʠʮʘʤʠ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʫ ʧʦʩʣʝʜʥʝʡ ʝʜʠʥʠʮʳ ʚʪʦʨʦʛʦ ʤʘʩʩʠ-

ʚʘ, ʪ. ʝ. 

 

1 0
  

0 1 1 1 0 0 0 1 1 1 1 0  0 1 1 1 1 1 1 1 1 1 1 0
q q

­ . 
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ɸʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʦʚʘʤʠ: 

 

1-ʡ ʰʘʛ: ʧʨʦʡʪʠ ʧʝʨʚʳʡ ʤʘʩʩʠʚ ʝʜʠʥʠʮ, ʥʘʡʪʠ ʤʘʩʩʠʚ ʥʫʣʝʡ, 

ʠʜʫʱʠʡ ʧʦʩʣʝ ʥʝʛʦ ʠ ʟʘʤʝʥʠʪʴ ʧʝʨʚʳʡ ʥʫʣʴ ʝʜʠʥʠʮʝʡ;  

 

2-ʡ ʰʘʛ: ʠʜʪʠ ʯʝʨʝʟ ʤʘʩʩʠʚ ʥʫʣʝʡ, ʟʘʤʝʥʷʷ ʠʭ ʝʜʠʥʠʮʘʤʠ, ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʥʝ ʧʦʷʚʠʪʩʷ ʚʪʦʨʦʡ ʤʘʩʩʠʚ ʝʜʠʥʠʮ;  

 

3-ʡ ʰʘʛ: ʧʨʦʡʪʠ ʚʪʦʨʦʡ ʤʘʩʩʠʚ ʝʜʠʥʠʮ ʠ ʦʩʪʘʥʦʚʠʪʴʩʷ ʚ ʝʛʦ ʢʦʥʮʝ. 

 

ʄʘʰʠʥʘ ʊʴʶʨʠʥʛʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʵʪʦʪ ʘʣʛʦʨʠʪʤ, ʠʤʝʝʪ ʩʣʝ-

ʜʫʶʱʫʶ ʧʨʦʛʨʘʤʤʫ: 

 

1 1
1  1 ,q q R­  

 

1 2
0  1 ,q q R­  

 

1-ʡ ʰʘʛ 

2 2
0  1 ,q q R­  

 

2 3
1  1 ,q q R­  

 

2-ʡ ʰʘʛ 

3 3
1  1 ,q q R­  

 

3 0
0  0 .q q L­  

 

3-ʡ ʰʘʛ 

 
ɻʦʚʦʨʷʪ, ʯʪʦ ʤʘʰʠʥʘ ʊʴʶʨʠʥʛʘ ʚʳʯʠʩʣʷʝʪ ʬʫʥʢʮʠʶ 
  

( )1, , :   k m
kf x x

+ +
­ , 

 

ʝʩʣʠ ʥʘ ʣʶʙʦʤ ʥʘʙʦʨʝ ( )1, ,   ( )ka a D fÍ  ʤʘʰʠʥʘ ʦʩʪʘʥʘʚʣʠʚʘ-

ʝʪʩʷ ʠ ʥʘ ʣʝʥʪʝ ʦʩʪʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ( ) ( )1 1, ,  = , , m kb b f a a , ʘ 

ʚ ʩʣʫʯʘʝ ( )1, ,   ( )ka a D fÎ  ʦʥʘ ʨʘʙʦʪʘʝʪ ʚʝʯʥʦ, ʪ. ʝ. ʥʝʧʨʠʤʝ-

ʥʠʤʘ ʢ ʪʘʢʠʤ ʚʭʦʜʥʳʤ ʜʘʥʥʳʤ. 
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ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʢʦʜʠʨʦʚʢʘ ʤʘʰʠʥʳ ʊʴʶʨʠʥʛʘ  

ʇʦʩʪʨʦʠʤ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʢʦʜʠʨʦʚʢʫ ʧʨʦʛʨʘʤʤʳ ʤʘʰʠʥʳ 

ʊʴʶʨʠʥʛʘ .M  ɼʣʷ ʵʪʦʛʦ ʟʘʥʫʤʝʨʫʝʤ ʘʣʬʘʚʠʪ { }0 1, , , ka a a , ʩʦ-

ʩʪʦʷʥʠʷ { }0 1, , , nq q q  ʠ ʩʜʚʠʛʠ ʥʘʪʫʨʘʣʴʥʤrʠ ʯʠʩʣʘʤʠ: 

 

0 1 0 1

1 3 5 7 9 2 1 0 2 2

k n
R L S a a a q q q

k n+
 

 

ʊʦʛʜʘ ʣʶʙʫʶ ʢʦʤʘʥʜʫ ʤʦʞʥʦ ʟʘʢʦʜʠʨʦʚʘʪʴ ʥʘʙʦʨʦʤ ʠʟ 5 ʯʠ-

ʩʝʣ, ʘ ʵʪʦʪ ʥʘʙʦʨ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘ ʣʝʥʪʝ ʩ ʧʦʤʦʱʴʶ ʘʣʬʘʚʠʪʘ 

{ }1, * ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʤʝʱʘʷ ʚʤʝʩʪʦ ʨʘʟʜʝʣʷʶʱʠʭ ʥʫ-

ʣʝʡ ʩʠʤʚʦʣ *. ʇʨʠ ʵʪʦʤ ʤʳ ʧʦʣʫʯʠʤ ʢʦʜ ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʡ ʦʙʦ-

ʟʥʘʯʠʤ ʯʝʨʝʟ K . 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʢʦʜ ʚʩʝʡ ʧʨʦʛʨʘʤʤʳ 
 

1 2
( )

p
K M K K K= * * *, 

ʛʜʝ 
i

K  ð ʢʦʜʳ ʚʩʝʭ ʢʦʤʘʥʜ ʧʨʦʛʨʘʤʤʳ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦ ʢʦʜʫ 

ʚʩʝʛʜʘ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʘʤʤʫ. 
 

ʇʨʠʤʝʨ 

ʇʦʩʪʨʦʠʪʴ ʢʦʜ ʤʘʰʠʥʳ ʊʴʶʨʠʥʛʘ ʩ ʧʨʦʛʨʘʤʤʦʡ: 
 

1 1
1  1q q R­ , 

1 2
0  1q q L­ , 

2 2
1  1q q L­ , 

2 0
0  0q q R­ . 

 

ʈʝʰʝʥʠʝ. ɿʘʢʦʜʠʨʫʝʤ ʥʘʙʦʨʦʤ ʠʟ 5 ʯʠʩʝʣ ʢʘʞʜʫʶ ʢʦʤʘʥʜʫ, ʠʩ-

ʧʦʣɹʟʫʷ ʪʘʙʣʠʮʫ ʢʦʜʦʚ: 

 

2 9 2 9 1* * * *,   2 7 4 9 3* * * *,   4 9 4 9 3* * * *,   4 7 0 7 1* * * *. 
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ʊʝʧʝʨʴ ʧʨʝʜʩʪʘʚʠʤ ʢʦʜʳ ʢʦʤʘʥʜ ʩ ʧʦʤʦʱʴʶ ʘʣʬʘʚʠʪʘ { }1, *: 

 

3 10 3 10 2 3 8 5 10 4 5 10 5 10 4 5 8 8 21 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,* * * * * * * * * * * * * * * * * * *

 

ʛʜʝ 1k  ʝʩʪʴ ʝʜʠʥʠʮʘ, ʧʦʚʪʦʨʝʥʥʘʷ k  ʨʘʟ. 

 

3.2. ɸʣʛʦʨʠʪʤʠʯʝʩʢʠ ʥʝʨʘʟʨʝʰʠʤʳʝ ʧʨʦʙʣʝʤʳ 

ʇʫʩʪʴ ʘʣʬʘʚʠʪ ʤʘʰʠʥʳ ʊʴʶʨʠʥʛʘ ʩʦʜʝʨʞʠʪ ʩʠʤʚʦʣʳ 1 ʠ *. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʤʘʰʠʥʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ 

ʟʘʧʠʩʠ ʥʘ ʣʝʥʪʝ ʝʝ ʢʦʜ. ɽʩʣʠ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʩʦʙʩʪʚʝʥʥʳʤ ʢʦʜʦʤ 

ʤʘʰʠʥʘ ʊʴʶʨʠʥʛʘ M  ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʪʦ ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʩʘʤʦ-

ʧʨʠʤʝʥʠʤʦʡ. ɽʩʣʠ ʦʥʘ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʥʝʩʘ-

ʤʦʧʨʠʤʝʥʠʤʦʡ. 
 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʤʘʰʠʥʘ 
S

M , ʢʦʪʦʨʘʷ ʧʦ 

ʢʦʜʫ ʣʶʙʦʡ ʤʘh ʠʥʳ M  ʦʧʨʝʜʝʣʷʝʪ, ʩʘʤʦʧʨʠʤʝʥʠʤʘ ʣʠ ʦʥʘ? 
 

ɽʩʣʠ ʦʥʘ ʩʫʱʝʩʪʚʫʝʪ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʤʝʥʠʤʘ ʢ ʢʦʜʫ 

ʣʶʙʦʡ ʤʘʰʠʥʳ M  ʠ ʜʦʣʞʥʘ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʢʣʝʪʢʝ ʩ 1 ʚ 

ʩʣʫʯʘʝ ʩʘʤʦʧʨʠʤʝʥʠʤʦʩʪʠ ,M  ʠ ʥʘ ʢʣʝʪʢʝ ʩ 0 ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫ-

ʯʘʝ. ʆʪʚʝʪ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʚʦʧʨʦʩ ʜʘʝʪ ʩʣʝʜʫʶʱʘ ̫ʪʝʦʨʝʤʘ. 

 

ʊʝʦʨʝʤʘ. 
S

M  ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʝʩʪʴ ʧʨʦʙʣʝʤʘ ʩʘʤʦʧʨʠʤʝʥʠ-

ʤʦʩʪʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ ʥʝʨʘʟʨʝʰʠʤʘ. 

 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ʤʘʰʠʥʘ ʊʴʶʨʠʥʛʘ S ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ 

ʩʘʤʦʧʨʠʤʝʥʠʤʦʩʪʠ, ʪ. ʝ., ʥʘʯʘʚ ʨʘʙʦʪʫ ʩ ʢʦʜʘ ʤʘʰʠʥʳ T, ʧʨʠʭʦ-

ʜʠʪ ʚ ʩʦʩʪʦʥ̫ʠʝ 
 

 
0

 1 q , (*)  

 

ʝʩʣʠ ʤʘʰʠʥʘ T  ʩʘʤʦʧʨʠʤʝʥʠʤʘ, ʠ ʚ ʩʦʩʪʦʷʥʠʝ  
 

 
0

 0 q , (**)  

 

ʝʩʣʠ T  ʥʝʩʘʤʦʧʨʠʤʝʥʠʤʘ.  
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ʈʘʩʩʤʦʪʨʠʤ ʤʘʰʠʥʫ R, ʧʨʦʛʨʘʤʤʘ ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʠʟ ʚʩʝʭ 

ʢʦʤʘʥʜ ʤʘʰʠʥʳ S ʠ ʝʱʝ ʜʚʫʭ ʢʦʤʘʥʜ 
0 0
1  1q q­  ʠ /

0 0
0  0q q­ . 

ɿʜʝʩʴ 
0

q  ð ʥʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ, ʘ /

0
q  ð ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ. ɽʩʣʠ ʤʘʰʠʥʘ R ʩʘʤʦʧʨʠʤʝʥʠʤʘ, ʪʦ, ʥʘʯʘʚ ʨʘʙʦʪʫ ʩʦ ʩʚʦʝʛʦ 

ʢʦʜʘ, ʦʥʘ, ʚ ʩʠʣʫ ʢʦʤʘʥʜ ʤʘʰʠʥʳ S ʧʨʠʜʝʪ ʚ ʩʦʩʪʦʷʥʠʝ (*). ɿʘʪʝʤ 

ʚ ʩʠʣʫ ʢʦʤʘʥʜʳ 
0 0
1  1q q­  ʦʥʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʙʝʩʢʦʥʝʯʥʦ. ʕʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ R ʥʝʩʘʤʦʧʨʠʤʝʥʠʤʘ. ʇʨʦʪʠʚʦʨʝʯʠʝ. ʊʦʯʥʦ ʪʘʢ ʞʝ, 

ʝʩʣʠ R ʥʝʩʘʤʦʧʨʠʤʝʥʠʤʘ, ʦʥʘ ʧʨʠʜʝʪ ʩʥʘʯʘʣʘ ʚ ʩʦʩʪʦʷʥʠʝ (**), ʘ 

ʟʘʪʝʤ ʦʩʪʘʥʦʚʠʪʩʷ ʚ ʩʠʣʫ ʢʦʤʘʥʜʳ /

0 0
0  0q q­ . ɿʥʘʯʠʪ, R ʩʘʤʦ-

ʧʨʠʤʝʥʠʤʘ. ʇʦʣʫʯʝʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʠ ʜʦʢʘʟʳʚʘʝʪ ʪʝʦʨʝʤʫ. 

 

3.3. ʈʝʢʫʨʩʠʚʥʳʝ ʬʫʥʢʮʠʠ. ʊʝʟʠʩ ʏʸʨʯʘ 

ɺʩʝ ʠʟʚʝʩʪʥʳʝ ʧʨʠʤʝʨʳ ʘʣʛʦʨʠʪʤʦʚ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʚʦʧʨʦʩʫ 

ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦʜʭʦʜʷʱʝʡ ʬʫʥʢʮʠʠ. ɽʩʪʝʩʪʚʝʥʥʦ ʥʘʟʚʘʪʴ 

ʬʫʥʢʮʠʶ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦ-

ʪʦʨʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʚʳʯʠʩʣʠʤʦʡ ʬʫʥʢʮʠʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʯʠʩ-

ʣʠʤʘʷ ʬʫʥʢʮʠʷ ð ʵʪʦ ʪʘʢʘʷ ʬʫʥʢʮʠʷ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʫʝʪ ʘʣ-

ʛʦʨʠʪʤ, ʚʳʯʠʩʣʷʶʱʠʡ ʝʝ ʟʥʘʯʝʥʠʷ (ʚʳʯʠʩʣʝʥʠʝ ʬʫʥʢʮʠʠ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ, ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤ, ʧʨʘ-

ʚʠʣʘʤ ʠ ʠʥʩʪʨʫʢʮʠ̫ ʤ). 

ʈʘʩʩʤʦʪʨʠʤ ʬʫʥʢʮʠʠ :  nf
+ +
­ , ʛʜʝ { }0, 1, 2, 

+
= . 

ʏʘʩʪʠʯʥʳʤʠ ʯʠʩʣʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ 
 

( )1, , nf x x , 
i

x
+

Í  (1 )i n¢ ¢ , 

 

ʥʘʟʳʚʘʶʪ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝ ʥʘ ʚʩʝʭ ʥʘʙʦʨʘʭ 
 

( )1, ,      n
nx x

+ + +
Í ³ ³ =. 

 

ʅʘʟʦʚʝʤ ʧʨʦʩʪʝʡʰʠʤʠ ʩʣʝʜʫʶʱʠʝ ʚʩʶʜʫ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʬʫʥʢʮʠʠ: 
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( ) 0o x =  ð ʥʫʣʝʚʘʷ ʬʫʥʢʮʠʷ; 

 

( ) 1s x x= + ð ʬʫʥʢʮʠʷ ʩʣʝʜʦʚʘʥʠʷ; 

 

( )1, , , 1 ,m
nn m

I x x x m n= ¢ ¢ ð ʬʫʥʢʮʠʷ ʚʳʙʦʨʘ ʘʨʛʫʤʝʥʪʘ. 

 

ɺʩʝ ʧʨʦʩʪʝʡʰʠʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʳ ʥʘ ʤʘʰʠʥʝ 

ʊʴʶʨʠʥʛʘ: 

 

()1.  0:o x =  

1 1

1 2

2 2

2 0

1 1 ,

0 0 ,

1 0 ,

0 1 .

q q R

q q L

q q L

q q S

­

­

­

­

 

 

()2.  1:s x x= + 

1 1

1 2

2 2

2 0

1 1 ,

0 1 ,

1 1 ,

0 0 .

q q R

q q L

q q L

q q R

­

­

­

­

 

 

( )
1 0 

1 1 1

0 1  1 ... 1  0 1  1 ... 1 0  0 1  1 ... 1 0:

     

3.  , ,   

q x y q y

f x y y

+ + +

­=  

 

1 1

1 0

1 0 ,

0 0 .

q q R

q q R

­

­  

ʆʧʨʝʜʝʣʠʤ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʟ ʧʨʦʩʪʝʡʰʠʭ ʩʪʨʦʷʪ ʥʦʚʳʝ 

ʬʫʥʢʮʠʠ. 



 69 

ʆʧʝʨʘʮʠʷ ʩʫʧʝʨʧʦʟʠʮʠʠ 

ʇʫʩʪʴ ʜʘʥʳ ʬʫʥʢʮʠʷ ( )1, , mf y y  ʦʪ m ʘʨʛʫʤʝʥʪʦʚ ʠ 

ʬʫʥʢʮʠʠ ( ) ( )1 11
, , , ,  , , n nm

g x x g x x  ʦʪ n ʘʨʛʫʤʝʥʪʦʚ. 

ʌʫʥʢʮʠʷ 
 

( ) ( ) ( )( )1 1 1 1, ,   , , , , , , n n m nF x x f g x x g x x=  

 

ʥʘʟʳʚʘʝʪʩʷ ʩʫʧʝʨʧʦʟʠʮʠʝʡ ʬʫʥʢʮʠʡ f  ʠ 
1
, ,  

m
g g . 

ʇʨʠʤʝʨʳ 

 

1.  ( ( )) 1s o x = ; 
 

2.  ( ( )) ( 1) 1 2s s x x x= + + = +. 
 

ʆʧʝʨʘʮʠʷ ʧʨʠʤʠʪʠʚʥʦʡ ʨʝʢʫʨʩʠʠ 

ʇʫʩʪʴ ʧʨʠ 1n² ʜʘʥʳ ʢʘʢʠʝ-ʣʠʙʦ ʜʚʝ ʬʫʥʢʮʠʠ ( )1, , ng x x  

ʠ ( )1 1 2, , , , n n nh x x x x+ + . ʆʧʨʝʜʝʣʠʤ ʪʨʝʪʴʶ ʬʫʥʢʮʠ ʁ

( )1 1, , , n nf x x x +  

 

ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ (ʩʭʝʤʝ ʧʨʠʤʠʪʠʚʥʦʡ ʨʝʢʫʨʩʠʠ): 
 

( ) ( )

( ) ( )( )
1 1

1 1 1

, , , 0   , , ,

, , , 1   , , , , , , , .

n n

n n n

f x x g x x

f x x y h x x y f x x y

=

+ =

ëî
ì
îí

 

 

ʕʪʠ ʨʘʚʝʥʩʪʚʘ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʬʫʥʢʮʠʶ f . ɻʦʚʦʨʷʪ, ʯʪʦ 

ʬʫʥʢʮʠʷ f  ʧʦʣʫʯʝʥʘ ʠʟ ʬʫʥʢʮʠʡ g  ʠ h ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ 

ʧʨʠʤʠʪʠʚʥʦʡ ʨʝʢʫʨʩʠʠ ʧʦ ʧʝʨʝʤʝʥʥʦʡ 
1n

x
+

.  

ʇʨʠ 0n=  ʩʭʝʤʘ ʧʨʠʤʠʪʠʚʥʦʡ ʨʝʢʫʨʩʠʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 
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()

( ) ()( )

0   ,

1   , ,

f a

f y h y f y

=

+ =

ëî
ì
îí

 

 

ʛʜʝ a  ð ʢʦʥʩʪʘʥʪʘ (ʯʠʩʣʦ ʠʟ ʤʥʦʞʝʩʪʚʘ { }0, 1, 2, 
+
= ).  

ʌʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠʟ ʧʨʦʩʪʝʡʰʠʭ 

ʬʫʥʢʮʠʡ ,o  ,s  
m
n

I  ʩ ʧʦʤʦʱʴʶ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʧʨʠʤʝʥʝʥʠʡ ʦʧʝ-

ʨʘʮʠʡ ʩʫʧʝʨʧʦʟʠʮʠʠ ʠ ʧʨʠʤʠʪʠʚʥʦʡ ʨʝʢʫʨʩʠʠ, ʥʘʟʳʚʘʶʪʩʷ ʧʨʠ-

ʤʠʪʠʚʥʦ ʨʝʢʫʨʩʠʚʥʳʤʠ. 
 

ʆʧʝʨʘʮʠʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʇʫʩʪʴ ( )1 2, , , nf x x x  (
i

x
+

Í ) ð ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʠʯʥʘʷ ʯʠ-

ʩʣʦʚʘʷ ʬʫʥʢʮʠ̫. 

ʆʧʝʨʘʮʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦ i -ʡ ʧʝʨʝʤʝʥʥʦʡ ʬʫʥʢʮʠʠ 

( )1 2, , , nf x x x  ʦʙʦʟʥʘʯʘʝʪʩʷ 
 

( ) ( )( )1 2 1 2 1 1, , , , , , , , , ,   n i i n iy
g x x x f x x x y x x xm - += =

 

ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 
 

ʇʫʩʪʴ ( )1 2, , , nx x x  ð ʧʨʦʠʟʚʦʣʴʥʳʡ ʥʘʙʦʨ ʯʠʩʝʣ ʠʟ ʤʥʦ-

ʞʝʩʪʚʘ { }0, 1, 2, 
+
= . ʈʘʩʩʤʦʪʨʠʤ ʩʦʦʪʥʦʰʝʥʠʝ 

 

 ( )1 2 1 1, , , , , , ,   i i n i
f x x x y x x x- + = , (*)  

 

ʢʦʪʦʨʦʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ y. 

ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʙʫʜʝʤ ʨʝʰʘʪʴ ʧʦʜʙʦʨʦʤ, ʧʦʜʩʪʘʚʣʷʷ ʚʤʝʩʪʦ y  ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʯʠʩʣʘ 0, 1, 2, . ɺʦʟʤʦʞʥʳ ʩʣʫʯʘʠ: 
 

1) ʅʘ ʥʝʢʦʪʦʨʦʤ ʰʘʛʝ ʣʝʚʘʷ ʯʘʩʪʴ ʩʦʦʪʥʦʰʝʥʠʷ (*) ʥʝ 

ʦʧʨʝʜʝʣʝʥʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʯʠʪʘʝʤ, ʯʪʦ ʥʘ ʥʘʙʦʨʝ 

( )1 2, , , nx x x  ʦʧʝʨʘʮʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝ ʦʧʨʝʜʝʣʝʥʘ. 
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2) ʅʘ ʢʘʞʜʦʤ ʰʘʛʝ ʣʝʚʘʷ ʯʘʩʪʴ ʩʦʦʪʥʦʰʝʥʠʷ (*) ʦʧʨʝʜʝ-

ʣʝʥʘ, ʥʦ ʥʠ ʧʨʠ ʢʘʢʠʭ y ʨʘʚʝʥʩʪʚʦ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʪʘʢʞʝ ʩʯʠʪʘʝʤ, ʯʪʦ ʥʘ ʥʘʙʦʨʝ 

( )1 2, , , nx x x  ʦʧʝʨʘʮʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝ ʦʧʨʝʜʝʣʝʥʘ. 

3) ʃʝʚʘʷ ʯʘʩʪʴ ʩʦʦʪʥʦʰʝʥʠʷ (*) ʦʧʨʝʜʝʣʝʥʘ ʧʨʠ 0,y=  

1y= , , 
0

1y y= -, 
0

y y= , ʥʦ ʧʨʠ 
0

y y<  ʨʘʚʝʥʩʪʚʦ (*) 

ʥʝ ʚʳʧʦʣʥʷʣʦʩʴ, ʘ ʧʨʠ 
0

y y=  ʦʥʦ ʚʳʧʦʣʥʷʝʪʩʷ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʦʣʘʛʘʝʤ ( )1 2 0
, , , ng x x x y= , ʪ. ʝ. ʯʠʩʣʦ 

0
y  

ʩʯʠʪʘʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʦʧʝʨʘʮʠʠ ʤʠʥʠʤʠʟʘʮʠʠ ʥʘ ʥʘʙʦ-

ʨʝ ( )1 2, , , nx x x . 

 

ʌʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠʟ ʧʨʦʩʪʝʡʰʠʭ 

ʬʫʥʢʮʠʡ ,o  ,s  
m
n

I  ʩ ʧʦʤʦʱʴʶ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʧʨʠʤʝʥʝʥʠʡ ʦʧʝ-

ʨʘʮʠʡ ʩʫʧʝʨʧʦʟʠʮʠʠ, ʧʨʠʤʠʪʠʚʥʦʡ ʨʝʢʫʨʩʠʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʥʘ-

ʟʳʚʘʁ ʪʩʷ ʯʘʩʪʠʯʥʦ ʨʝʢʫʨʩʠʚʥʳʤʠ.  

ʆʙʱʝʨʝʢʫʨʩʠʚʥʳʝ ʬʫʥʢʮʠʠ ð ʵʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ ʯʘʩʪʠʯʥʦ 

ʨʝʢʫʨʩʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʣʷ ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʘʨʛʫ-

ʤʝʥʪʦʚ. 

ʃʝʛʢʦ ʧʦʥʷʪʴ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʦʙʱʝʨʝʢʫʨʩʠʚʥʳʭ ʬʫʥʢʮʠʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʠʪʠʚʥʦ ʨʝʢʫʨʩʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʘ 

ʯʘʩʪʠʯʥʦ ʨʝʢʫʨʩʠʚʥʳʝ ʬʫʥʢʮʠʠ ʚʢʣʶʯʘʪʁ ʚ ʩʝʙʷ ʦʙʱʝʨʝʢʫʨʩʠʚ-

ʥʝr ʬʫʥʢʮʠʠ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝ ʚʩʷʢʘʷ ʦʙʱʝʨʝʢʫʨʩʠʚʥʘ ̫ʬʫʥʢʮʠʷ ̫ʚʣ̫ʝʪʩʷ 

ʧʨʠʤʠʪʠʚʥʦ ʨʝʢʫʨʩʠʚʥʦʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʯʘʩʪʠʯʥʦ 

ʨʝʢʫʨʩʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʳ ʜʦ 

ʦʙʝɦʨʝʢʫʨʩʠʚʥʳʭ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʯʘʩʪʠʯʥʦ ʨʝʢʫʨʩʠʚʥʳʝ ʬʫʥʢʮʠʠ ʠʥʦʛʜʘ ʥʘʟʳ-

ʚʘʶʪ ʧʨʦʩʪʦ ʨʝʢʫʨʩʠʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. 

ɼʣʷ ʣʶʙʦʡ ʯʘʩʪʠʯʥʦ ʨʝʢʫʨʩʠʚʥʦʡ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʫʢʘʟʘʪʴ 

ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʝʝ ʟʥʘʯʝʥʠʡ, ʪ. ʝ. ʚʩʝ ʯʘʩʪʠʯʥʦ ʨʝʢʫʨʩʠʚʥʳʝ 

ʬʫʥʢʮʠʠ ʩʫʪʴ ʚʳʯʠʩʣʠʤʳʝ ʬʫʥʢʮʠʠ. ʆʙʨʘʱʝʥʠʝ ʵʪʦʛʦ ʚʳʩʢʘʟʳ-

ʚʘʥʠʷ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʪʝʟʠʩʘ ʏʸʨʯʘ. 

 




