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ɺʉʊʋʇ 

 
ʄʝʪʦʶ ʜʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʥʦʚʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʣʦʛʽʢʠ. ʗʢʱʦ ʧʦʛʣʷʥʫʪʠ ʥʘ ʣʦʛʽʢʫ ʟ ʟʘʛʘʣʴʥʠʭ ʧʦʟʠʮʽʡ, ʪʦ ʚʦʥʘ ʚʠʚʯʘʻ 

ʟʚôʷʟʢʠ ʤʽʞ ʧʨʝʜʤʝʪʘʤʠ ʪʘ ʷʚʠʱʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʾʾ ʮʽʢʘʚʠʪʴ ʥʝ ʧʨʠʨʦʜʘ ʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʮʠʭ ʟʚôʷʟʢʽʚ ( ʮʝ ï ʧʨʝʜʤʝʪ ʦʢʨʝʤʠʭ ʥʘʫʢ), ʘ ʩʘʤ ʬʘʢʪ ʾʭ 

ʥʘʷʚʥʦʩʪʽ ʽ ʪʝ, ʷʢ ʽʩʥʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʬʘʢʪʽʚ ʧʦʚôʷʟʘʥʦ ʤʽʞ ʩʦʙʦʶ. ɼʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʪʘ ʷʚʠʱ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ, ʘ ʪʘʢʦʞ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʥʠʤʠ ʣʶʜʩʪʚʦ ʩʪʚʦʨʠʣʦ ʧʨʠʨʦʜʥʽ ʪʘ ʰʪʫʯʥʽ ʤʦʚʠ. ɼʣʷ ʬʽʢʩʘʮʽʾ ʚ ʥʠʭ 

ʟʛʘʜʘʥʠʭ ʟʚôʷʟʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʨʝʯʝʥʥʷ ï ʚʠʩʣʦʚʣʶʚʘʥʥʷ, 

ʭʘʨʘʢʪʝʨʥʽ ʪʠʤ, ʱʦ ʜʦʧʫʩʢʘʶʪʴ ʩʚʦʶ ʦʮʽʥʢʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ 

ʪʘʢʝ ʨʝʯʝʥʥʷ ʤʦʞʥʘ ʦʮʽʥʠʪʠ, ʪʦʙʪʦ ʟôʷʩʫʚʘʪʠ ʯʠ ʤʘʻ ʤʽʩʮʝ ʪʦʡ ʯʠ ʽʥʰʠʡ 

ʟʚôʷʟʦʢ ʤʽʞ ʧʨʝʜʤʝʪʘʤʠ. ʗʢʱʦ ʤʘʻ, ʪʦ ʛʦʚʦʨʷʪʴ, ʱʦ  ʚʦʥʦ ʽʩʪʠʥʥʝ, ʷʢʱʦ ï 

ʥʽ, ʪʦ ʱʦ ʚʦʥʦ ʭʠʙʥʝ. ʗʢʱʦ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ (ʯʠ ʚʟʘʛʘʣʽ) ʥʝ ʩʪʚʦʨʝʥʽ ʫʤʦʚʠ 

ʜʣʷ ʦʮʽʥʢʠ ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʪʦ ʚʦʥʦ ʚʚʘʞʘʻʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʠʤ, 

ʙʝʟʟʤʽʩʪʦʚʥʠʤ. ʍʠʙʘ, ʽʩʪʠʥʘ ʪʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʻ ʧʨʠʢʣʘʜʦʤ, ʪʘʢ ʟʚʘʥʠʭ, 

ʽʩʪʠʥʥʽʩʥʠʭ ʟʥʘʯʝʥʴ. ʅʘ ʧʨʘʢʪʠʮʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʦʛʽʢʠ ʟ ʜʚʦʤʘ, ʪʨʴʦʤʘ ʽ 

ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʽʩʪʠʥʥʽʩʥʠʭ ʟʥʘʯʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʩʢʽʥʯʝʥʥʦ-ʟʥʘʯʥʽ 

ʣʦʛʽʢʠ ʟ ʽʩʪʠʥʥʽʩʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ï ʯʠʩʣʘʤʠ ʚʽʜ 1 ʜʦ n , ʜʝ n - ʜʦʚʽʣʴʥʝ 

ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ ʽ ʥʘʚʽʪʴ ʣʦʛʽʢʠ ʟ ʢʦʥʪʠʥʫʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʦʮʽʥʦʢ, ʷʢ ʫ 

ʚʠʧʘʜʢʫ ʡʤʦʚʽʨʥʽʩʥʠʭ ʣʦʛʽʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʷʢʘ ʣʦʛʽʢʘ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʤʦʚʠ ʽ ʟʘʩʦʙʽʚ ʦʮʽʥʢʠ ʚʠʩʣʦʚʣʶʚʘʥʴ.  

ʇʦʤʽʯʝʥʦ, ʱʦ ʤʽʞ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤʠ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʚʽʜʥʦʰʝʥʥʷ ʚ 

ʢʦʥʪʝʢʩʪʽ ʾʭʥʽʭ ʩʧʽʣʴʥʠʭ ʦʮʽʥʦʢ. ʅʘʧʨʠʢʣʘʜ, ʙʫʚʘʻ, ʷʢʽ ʩʧʽʣʴʥʽ ʦʮʽʥʢʠ ʥʝ 

ʚʟʷʪʠ ʜʣʷ ʧʘʨʠ ʚʠʩʣʦʚʣʶʚʘʥʴ, ʧʨʠ ʽʩʪʠʥʥʦʩʪʽ ʧʝʨʰʦʛʦ ʟ ʥʠʭ ʟʘʚʞʜʠ ʽ ʜʨʫʛʝ 

ʽʩʪʠʥʥʝ, ʘ ʧʨʠ ʭʠʙʥʦʩʪʽ ʧʝʨʰʦʛʦ ʦʮʽʥʢʘ ʜʨʫʛʦʛʦ ʚʞʝ ʥʝʤʘʻ ʟʥʘʯʝʥʥʷ ï ʚʦʥʦ 

ʽʩʪʠʥʥʝ. ʎʝ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤʠ ʦʪʨʠʤʘʣʦ ʥʘʟʚʫ ñʽʤʧʣʽʢʘʮʽʾò 

ʘʙʦ ñʩʣʽʜʫʚʘʥʥʷò. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤʠ ʫ 

ʤʦʚʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ, ʪʘʢ ʟʚʘʥʠʤʠ, ñʟʚôʷʟʢʘʤʠò (ʟ ʥʘʛʦʣʦʩʦʤ ʥʘ ʧʝʨʰʦʤʫ 

ʩʢʣʘʜʽ). ʆʩʴ ʜʝʷʢʽ ʟ ʥʠʭ: ñʥʝ éò (ʟʘʧʝʨʝʯʝʥʥʷ), ñéʘʙʦéò (ʜʠʟôʶʥʢʮʽʷ), 

ñéʽéò (ʢʦʥôʶʥʢʮʽʷ), ñ̫ ʢʱʦ é, ʪʦ éò (ʽʤʧʣʽʢʘʮʽʷ), ñʪʦʜʽéʽ ʪʽʣʴʢʠ ʪʦʜʽéò 

(ʝʢʚʽʚʘʣʝʥʮʽʷ). ɺʨʘʭʦʚʫʶʯʠ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘʚʝʜʝʥʠʭ ʟʚôʷʟʦʢ, ʫ 

ʬʦʨʤʘʣʴʥʠʭ ʤʦʚʘʭ ʜʣʷ ʥʠʭ ʚʚʦʜʷʪʴ ʩʧʝʮʽʘʣʴʥʽ ʧʦʟʥʘʯʝʥʥʷ. ʄʠ ʙʫʜʝʤʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʥʠʭ ʪʘʢʽ ʧʦʟʥʘʯʝʥʥʷ: ,,Ù× & ,  ʪʘ ª  ʚʽʜʧʦʚʽʜʥʦ. 

ɿʚôʷʟʢʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʝʚʥʽ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʚʠʩʣʦʚʣʶʚʘʥʴ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴ ʟ ʜʘʥʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ ʥʦʚʽ, ʙʽʣʴʰ ʩʢʣʘʜʥʽ. 

ʂʦʞʥʘ ʟ ʥʠʭ ʬʽʢʩʫʻ ʧʝʚʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʘʥʠʤʠ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤʠ ʽ 

ʥʦʚʠʤ. ʊʘʢ, ʟʘʧʝʨʝʯʝʥʥʷ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʙʫʜʝ ʽʩʪʠʥʥʠʤ ʧʨʠ ʦʮʽʥʢʘʭ, ʢʦʣʠ 

ʚʦʥʦ ʩʘʤʝ ï ʭʠʙʥʝ, ʜʠʟôʶʥʢʮʽʷ ʜʚʦʭ ʚʠʩʣʦʚʣʶʚʘʥʴ ʽʩʪʠʥʘ, ʷʢʱʦ ʦʜʥʝ ʟ ʥʠʭ 

ʯʠ ʦʙʠʜʚʘ ʽʩʪʠʥʥʽ ʧʨʠ ʩʧʽʣʴʥʽʡ ʦʮʽʥʮʽ, ʪʦʱʦ. 

ʋ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʚʠʧʘʜʢʘʭ, ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʤʦʞʝ ʩʪʦʩʫʚʘʪʠʩʴ ʥʝ 

ʧʨʦʩʪʦ ʦʢʨʝʤʠʭ ʧʨʝʜʤʝʪʽʚ, ʘʣʝ ʽ ʾʭʥʽʭ ʩʫʢʫʧʥʦʩʪʝʡ. ʊʘʢʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ 
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ʤʘʶʪʴ ʚ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʟʘʛʘʣʴʥʽ ʧʦʥʷʪʪʷ (ʪʝʨʤʽʥʠ), ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʫ ʯʠ 

ʽʥʰʫ ʩʫʢʫʧʥʽʩʪʴ ʧʨʝʜʤʝʪʽʚ ʽ ʱʦʩʴ ʩʪʚʝʨʜʞʫʶʪʴ ʧʨʦ ʮʽ ʧʨʝʜʤʝʪʠ. ʅʘʧʨʠʢʣʘʜ, 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ ñʃʶʜʠ ï ʩʤʝʨʪʥʽò ʪʘ ñɺʩʽ ʣʶʜʠ ï ʩʤʝʨʪʥʽò ʤʽʩʪʪ̫ʴ ʪʝʨʤʽʥ 

ñʣʶʜʠò, ʽ ʦʟʥʘʯʘʶʪ,ɹ ʱʦ ʢʦʞʥʘ ʢʦʥʢʨʝʪʥʘ ʣʶʜʠʥʘ ï ʩʤʝʨʪʥʘ. ɼʨʫʛʝ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʤʽʩʪʠʪʴ ʟʚôʷʟʢʫ ñʚʩʽ ʣʶʜʠò. ɺʽʟʴʤʝʤʦ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ñɯʩʥʫʻ 

ʜʠʪʠʥʘ ʚʽʢʦʤ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʨʦʢʫò, ʷʢʝ ʦʟʥʘʯʘʻ, ʱʦ ʻ ʧʨʠʥʘʡʤʥʽ ʦʜʥʘ 

ʢʦʥʢʨʝʪʥʘ ʜʠʪʠʥʘ ʩʪʘʨʰʘ ʦʜʥʦʛʦ ʨʦʢʫ. ɯʩʪʠʥʥʽʩʪʴ ʡʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʥʪʝʢʩʪʫ. ɸ ʩʘʤʝ, ʚʽʜ ʪʦʛʦ, ʷʢʘ ʩʘʤʝ ʢʦʥʢʨʝʪʥʘ ʩʫʢʫʧʥʽʩʪʴ ʦʩʽʙ ʧʦʚôʷʟʘʥʘ ʟ 

ʪʝʨʤʽʥʦʤ ñʜʠʪʠʥʘò. ʗʢʱʦ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʚʩʝ ʣʶʜʩʪʚʦ, ʪʦ ʚʠʩʣʦʚʣʶʚʘʥʥʷ 

ʽʩʪʠʥʥʝ, ʘ ʷʢʱʦ ʤʦʚʘ ʪʽʣʴʢʠ ʧʨʦ ʜʽʪʝʡ ʚ ʤʝʞʘʭ ʧʝʚʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʤʦʣʦʜʦʾ 

ʩʽʤôʾ ʯʠ ʚ ʷʩʝʣʴʥʽʡ ʛʨʫʧʽ, ʪʦ ʚʦʥʦ ʤʦʞʝ ʙʫʪʠ ʭʠʙʥʠʤ. ɼʘʥʝ ʚʠʩʣʦʚʣʶʚʘʥʥʷ 

ʤʽʩʪʠʪʴ ʟʚôʷʟʢʫ ñʽʩʥʫʻ ʜʠʪʠʥʘò. ʅʦʚʽ ʟʚôʷʟʢʠ ʥʘʟʠʚʘʶʪʴʩʷ ʢʚʘʥʪʦʨʘʤʠ ï 

ʟʘʛʘʣʴʥʦʩʪʽ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ. ɿʘʟʥʘʯʠʤʦ ʩʫʪʪʻʚʫ ʚʽʜʤʽʥʥʽʩʪʴ 

ʢʚʘʥʪʦʨʽʚ ʚʽʜ ʥʘʚʝʜʝʥʠʭ ʨʘʥʽʰʝ ʟʚôʷʟʦʢ. ʆʮʽʥʢʘ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʟ ʢʚʘʥʪʦʨʦʤ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʩʽʭ ʦʮʽʥʦʢ ʢʦʥʢʨʝʪʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʪʝʨʤʽʥʦʤ. 

ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ ʦʮʽʥʦʢ ʤʦʞʝ ʙʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʥʝʩʢʽʥʯʝʥʥʦʶ, ʷʢ ʫ ʚʠʧʘʜʢʫ 

ʟʚôʷʟʢʠ ñʜʣʷ ʚʩʽʭ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣò. ɿʥʘʡʪʠ ʦʮʽʥʢʫ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʟ ʪʘʢʦʶ 

ʟʚôʷʟʢʦʶ ʝʤʧʽʨʠʯʥʠʤ ʰʣʷʭʦʤ ʧʨʦʩʪʦ ʥʝʤʦʞʣʠʚʦ ï ʧʦʪʨʽʙʥʽ ʩʧʝʮʽʘʣʴʥʽ 

ʣʦʛʽʯʥʽ ʤʝʪʦʜʠ1. 

ʉʧʝʮʠʬʽʢʦʶ ʧʨʠʨʦʜʥʠʭ ʤʦʚ ʻ ʪʝ, ʱʦ ʦʮʽʥʢʘ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʤʦʞʝ 

ʟʘʣʝʞʘʪʠ ʚʽʜ ʡʦʛʦ ʢʦʥʪʝʢʩʪʫ. ʎʝ ʧʦʷʩʥʶʻ, ʯʦʤʫ ʥʘ ʧʨʘʢʪʠʮʽ ʣʶʜʠ ʥʝʨʽʜʢʦ 

ʧʦʤʠʣʷʶʪʴʩʷ ʚ ʩʚʦʾʭ ʦʮʽʥʢʘʭ ʽ ʯʦʤʫ ʣʦʛʽʢʘ ʷʢ ʥʘʫʢʘ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʰʪʫʯʥʠʭ ʤʦʚ ʜʣʷ ʩʚʦʾʭ ʧʦʪʨʝʙ, ʘ ʷʢʱʦ ʽ ʟʘʜʦʚʦʣʴʥʷʻʪʴʩʷ 

ʽʩʥʫʶʯʦʶ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ, ʪʦ ʥʝ ʚʩʽʻʶ, ʘ ʪʽʣʴʢʠ ʪʠʤ ʯʠ ʽʥʰʠʤ ʾʾ 

ʩʧʨʦʱʝʥʠʤ ʬʨʘʛʤʝʥʪʦʤ .  

ɭ ʱʝ ʦʜʥʘ ʩʝʨʡʦʟʥʘ ʧʨʠʯʠʥʘ ʜʣʷ ʟʚʝʨʥʝʥʥʷ ʣʦʛʽʢʠ ʜʦ ʰʪʫʯʥʠʭ ʤʦʚ ï 

ʮʝ ʥʘʷʚʥʽʩʪʴ ʫ ʧʨʠʨʦʜʥʠʭ ʤʦʚʘʭ ʪʘʢʦʛʦ ʷʚʠʱʘ, ʷʢ ʩʦʬʽʟʤʠ, ʧʘʨʘʣʦʛʽʟʤʠ ʪʘ 

ʧʘʨʘʜʦʢʩʠ. ʇʨʦ ʾʭ ʽʩʥʫʚʘʥʥʷ ʟʥʘʣʠ ʱʝ ʬʽʣʦʩʦʬʠ ɼʘʚʥʴʦʾ ɻʨʝʮʽʾ. ʉʦʬʽʟʤʠ ï 

ʮʝ ʤʽʨʢʫʚʘʥʥʷ, ʷʢʽ ʤʽʩʪʷʪʴ ʥʘʚʤʠʩʥʫ ʟʘʤʘʩʢʦʚʘʥʫ ʧʦʤʠʣʢʫ. ʆʩʴ ʪʨʠ ʚʽʜʦʤʽ 

ʧʨʠʢʣʘʜʠ. 

ʉʦʬʽʟʤ ñʉʠʜʷʯʠʡò: ñʉʠʜʷʯʠʡ ʚʩʪʘʚ. ʍʪʦ ʚʩʪʘʚ, ʪʦʡ ʩʪʦʾʪʴ. ʆʪʞʝ 

ʩʠʜʷʯʠʡ ʩʪʦʾʪʴ.ò 

ʉʦʬʽʟʤ ñɺʢʨʠʪʠʡò: ñʊʠ ʟʥʘʻʰ ʮʴʦʛʦ ʚʢʨʠʪʦʛʦ ʯʦʣʦʚʽʢʘ, ʱʦ ʩʧʠʪʴ ʧʽʜ 

ʩʪʽʥʦʶ ? ʅʝ ʟʥʘʶ. ɸʣʝ ʞ ʮʝ ʪʚʽʡ ʙʘʪʴʢʦ ! ʆʪʞʝ ʪʠ ʥʝ ʟʥʘʻʰ ʩʚʦʛʦ ʙʘʪʴʢʘ ?!ò  

ʉʦʬʽʟʤ ñʈʦʛʘʪʠʡò: ñʊʝ, ʱʦ ʪʠ ʥʝ ʚʪʨʘʪʠʚ, ʪʠ ʤʘʻʰ. ʊʠ ʥʝ ʚʪʨʘʪʠʚ ʨʦʛʠ. 

ʆʪʞʝ, ʪʠ ʨʦʛʘʪʠʡ.ò 

ɿʚʠʯʘʡʥʦ, ʷʢ ̔ ʚ ʜʘʚʥʽ ʯʘʩʠ, ʩʴʦʛʦʜʥʽ ʪʝʞ ʥʝ ʙʨʘʢʫʻ ʥʝ ʥʘʚʤʠʩʥʠʭ 

ʥʝʢʦʨʝʢʪʥʠʭ ʤʽʨʢʫʚʘʥʴ. ʊʘʢʽ ʤʽʨʢʫʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ ʧʘʨʘʣʦʛʽʟʤʘʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ñʗʢʱʦ ʯʝʨʝʟ ʜʨʽʪ ʧʨʦʧʫʩʢʘʶʪʴ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʪʦ ʚʽʥ 

ʥʘʛʨʽʚʘʻʪʴʩʷ. ɼʨʽʪ ʥʘʛʨʽʚʘʻʪʴʩʷ. ʆʪʞʝ, ʯʝʨʝʟ ʥʴʦʛʦ ʧʨʦʧʫʩʢʘʶʪʴ 

                                                      
1 ʎʝ ʤʦʞʝ ʩʪʦʩʫʚʘʪʠʩʷ  ʽ ʩʢʽʥʯʝʥʥʠʭ, ʘʣʝ ñʥʘʜʚʝʣʠʢʠʭò ʩʫʢʫʧʥʦʩʪʝʡ ʦʮʽʥʦʢ,  

ʷʢ ʫ ʚʠʧʘʜʢʫ ʟʚôʷʟʢʠ ñɺʩʽ ʣʶʜʠò.    
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ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ.ò ɿʘʫʚʘʞʠʤʦ, ʱʦ ʯʽʪʢʦʛʦ ʨʦʟʤʝʞʫʚʘʥʥʷ ʤʽʞ ʩʦʬʽʟʤʘʤʠ ʽ 

ʧʘʨʘʣʦʛʽʟʤʘʤʠ ʥʝʤʘʻ. ʅʘʧʨʠʢʣʘʜ, ʜʦ ʦʩʪʘʥʥʽʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʘʢʝ 

ʤʽʨʢʫʚʘʥʥʷ:ò ʋʩʽ ʩʪʫʜʝʥʪʠ ʩʢʣʘʜʘʶʪʴ ʽʩʧʠʪʠ. ʄʠʢʦʣʘ ʩʢʣʘʜʘʻ ʽʩʧʠʪʠ. ʆʪʞʝ, 

ʄʠʢʦʣʘ ï ʩʪʫʜʝʥʪ.ò ɹʣʠʞʯʝ ʜʦ ʩʦʬʽʟʤʫ ʪʘʢʝ ʤʽʨʢʫʚʘʥʥʷ:ôô Cʩʘʚʮʽ ʥʘʩʝʣʷʶʪʴ 

ʩʫʰʫ ʡ ʦʢʝʘʥʠ. ʄʠʰʽ ï ʩʩʘʚʮʽ. ʆʪʞʝ, ʤʠʰʽ ʥʘʩʝʣʷʶʪʴ ʩʫʰʫ ʡ ʦʢʝʘʥʠ.ôô ʇʨʦ 

ʧʘʨʘʜʦʢʩʠ ʤʦʚʘ ʧʽʜʝ ʜʘʣʽ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ ʩʦʪʥʽ ʣʦʛʽʢ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʚʦʾʤʠ ʤʦʚʘʤʠ, 

ʟʚôʷʟʢʘʤʠ ʪʘ ʩʫʢʫʧʥʽʩʪʶ ʽʩʪʠʥʥʽʩʥʠʭ ʟʥʘʯʝʥʴ. ʅʘʜʘʣʽ ʤʠ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ 

ʪʽʣʴʢʠ, ʪʘʢ ʟʚʘʥʫ, ʢʣʘʩʠʯʥʫ ʣʦʛʽʢʫ. ʄʦʚʘ L  ʚ ʥʽʡ ʦʙʤʝʞʫʻʪʴʩʷ ʥʘʚʝʜʝʥʠʤʠ 

ʚʠʱʝ ʟʚôʷʟʢʘʤʠ ʽ ʜʚʦʟʥʘʯʥʠʤʠ ʦʮʽʥʢʘʤʠ ï ʭʠʙʘ ʪʘ ʽʩʪʠʥʘ. ʎʷ ʣʦʛʽʢʘ ʥʘʡʙʽʣʴʰ 

ʚʠʚʯʝʥʘ, ʦʭʦʧʣʶʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʤʘʪʝʤʘʪʠʢʠ ʽ ʩʣʫʞʠʪʴ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ 

ʦʩʥʦʚʦʶ ʜʣʷ ʨʝʰʪʠ ʣʦʛʽʢ. 

ʎʝʥʪʨʘʣʴʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʣʦʛʽʢʠ 

ʻ ʚ̔ʜʥʦʰʝʥʥʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʦʪʨʠʤʫʚʘʪʠ ʟ ʫʞʝ ʚʩʪʘʥʦʚʣʝʥʠʭ ʽʩʪʠʥʥʠʭ ʬʘʢʪʽʚ ʥʦʚʽ ʽʩʪʠʥʥʽ ʬʘʢʪʠ 

(ʫʤʦʚʠʩʥʦʚʢʠ ʚ L ).  

ɺʠʩʣʦʚʣʶʚʘʥʥʷ B  ʻ ʩʝʤʘʥʪʠʯʥʠʤ ʣʦʛʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ ʚʠʩʣʦʚʣʶʚʘʥʴ 

nAA ,...,1  ( nAA ,...,1 |=B ), ʷʢʱʦ ʜʣʷ ʚʩʽʭ ʩʧʽʣʴʥʠʭ ʦʮʽʥʦʢ ʚʠʩʣʦʚʣʶʚʘʥʴ BAA n ,,...,1  

ʚʠʩʣʦʚʣʶʚʘʥʥʷ B  ʟʘʚʞʜʠ ʽʩʪʠʥʥʝ, ʧʨʠ ʫʤʦʚʽ, ʱʦ ʚʩʽ iA  ʽʩʪʠʥʥʽ. 

ɺʠʩʣʦʚʣʶʚʘʥʥʷ iAʽ Bʥʘʟʠʚʘʶʪʴʩʷ ʪʫʪ ʚʽʜʧʦʚʽʜʥʦ ʧʦʩʠʣʢʘʤʠ ʽ ʚʠʩʥʦʚʢʦʤ, 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʤʽʞ ʜʝʷʢʠʤʠ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤʠ ʤʘʻ ʤʽʩʮʝ ʣʦʛʽʯʥʠʡ 

ʥʘʩʣʽʜʦʢ, ʪʦ ʽʩʪʠʥʥʽʩʪʴ ʡʦʛʦ ʧʦʩʠʣʦʢ ʛʘʨʘʥʪʫʻ ʽʩʪʠʥʥʽʩʪʴ ʽ ʪʦʛʦ ʬʘʢʪʫ, ʷʢʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʩʥʦʚʢʫ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʩʫʢʫʧʥʽʩʪʴ ʧʦʩʠʣʦʢ ï ʧʦʨʦʞʥʷ, 

ʚʽʜʥʦʰʝʥʥʷ Å|=B  ʦʟʥʘʯʘʻ, ʱʦ ʚʠʩʣʦʚʣʶʚʘʥʥʷ B  ʽʩʪʠʥʥʝ ʧʨʠ ʚʩʽʭ ʦʮʽʥʢʘʭ. 

ʎʝʡ ʬʘʢʪ ʟʘʧʠʩʫʻʪʴʩʷ |=B.ʊʘʢʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ ʚʩʶʜʠ 

ʽʩʪʠʥʥʠʤʠ ʽ ʻ ʣʦʛʽʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʙʫʜʴ-ʷʢʦʾ ʩʫʢʫʧʥʦʩʪʽ ʚʠʩʣʦʚʣʶʚʘʥʴ.  

ʅʝʭʘʡ Sʪʘ R ï ʧʝʚʥʽ ʩʫʢʫʧʥʦʩʪʽ ʚʠʩʣʦʚʣʶʚʘʥʴ ʪʘ ʫʩʶʜʠ ʽʩʪʠʥʥʠʭ 

ʚʠʩʣʦʚʣʶʚʘʥʴ ʚʽʜʧʦʚʽʜʥʦ. ʇʝʨʰʽ ʥʘʟʚʝʤʦ ʛʽʧʦʪʝʟʘʤʠ, ʘ ʜʨʫʛʽ ʘʢʩʽʦʤʘʤʠ ʽ 

ʥʝʭʘʡ Bï ʜʦʚʽʣʴʥʝ ʚʠʩʣʦʚʣʶʚʘʥʥʷ. ʃʘʥʮʶʞʦʢ ʚʠʩʣʦʚʣʶʚʘʥʴ, ʷʢʠʡ 

ʟʘʢʽʥʯʫʻʪʴʩʷ B  ʽ ʢʦʞʥʝ ʟ ʷʢʠʭ ʻ ʘʙʦ ʛʽʧʦʪʝʟʦʶ, ʘʙʦ ʘʢʩʽʦʤʦʶ, ʘʙʦ 

ʩʝʤʘʥʪʠʯʥʠʤ ʣʦʛʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ ʜʝʷʢʠʭ ʧʦʧʝʨʝʜʥʽʭ ʚʠʩʣʦʚʣʶʚʘʥʴ 

ʣʘʥʮʶʞʢʘ, ʥʘʟʠʚʘʻʪʴʩʷ ʩʝʤʘʥʪʠʯʥʠʤ ʚʠʚʝʜʝʥʥʷʤ ʚʠʩʣʦʚʣʶʚʘʥʥʷ B  ʟ 

ʛʽʧʦʪʝʟ ʪʘ ʘʢʩʽʦʤ. ʅʝʩʢʣʘʜʥʦ ʧʝʨʝʢʦʥʘʪʠʩʴ, ʱʦ S |=B, ʪʦʙʪʦ B  ʻ ʣʦʛʽʯʥʠʤ 

ʥʘʩʣʽʜʢʦʤ ʛʽʧʦʪʝʟ ʟ S. ʎʝ ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ ʣʦʛʽʯʥʦʛʦ 

ʥʘʩʣʽʜʢʫ ï ʪʨʘʥʟʠʪʠʚʥʝ, ʪʦʙʪʦ ʷʢʱʦ nAA ,...,1 |= iB  ki ,1= , ʽ kBB ,...,1 |= C  ʪʦ 

nAA ,...,1  |= C. ʉʝʤʘʥʪʠʯʥʽ ʚʠʚʝʜʝʥʥʷ ʟ ʛʽʧʦʪʝʟ ʪʘ ʘʢʩʽʦʤ ʚʢʘʟʫʶʪʴ ʰʣʷʭ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʤʦʚʠʩʥʦʚʢʽʚ ʫ ʤʦʚʽ L . 

ɼʦʚʽʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤʠ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʨʝʢʪʥʠʤ, 

ʷʢʱʦ ʚʦʥʦ ʛʘʨʘʥʪʫʻ ʥʘʷʚʥʽʩʪʴ ʤʽʞ ʥʠʤʠ ʩʝʤʘʥʪʠʯʥʦʛʦ ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ. 

ɺʽʜʨʘʟʫ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʬʦʨʤʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷʤʠ ʷʢ ʩʠʥʪʘʢʩʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ. ɺʦʯʝʚʠʜʴ, ʢʦʥʢʨʝʪʥʽ 
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ʢʦʨʝʢʪʥʽ ʚʽʜʥʦʰʝʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʝʤʘʥʪʠʯʥʠʭ 

ʚʠʚʝʜʝʥʴ ʫ ʤʦʚʽ L. ɹʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʾʭ ʬʦʨʤʘʣʴʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʚʠʚʝʜʝʥʥʷ. 

ʗʢʱʦ ʩʝʤʘʥʪʠʯʥʝ ʣʦʛʽʯʥʝ ʚʠʚʝʜʝʥʥʷ ʚʠʩʣʦʚʣʶʚʘʥʥʷ B  ʟ ʛʽʧʦʪʝʟ S ʪʘ ʘʢʩʽʦʤ 

R ʧʦʙʫʜʦʚʘʥʦ ʟʘ ʫʯʘʩʪʽ ʪʽʣʴʢʠ ʬʦʨʤʘʣʴʥʠʭ ʧʨʘʚʠʣ ʚʠʚʝʜʝʥʥʷ ʟ ʧʝʚʥʦʾ ʾʭ 

ʩʫʢʫʧʥʦʩʪʽ P, ʪʦ ʪʘʢʝ ʚʠʚʝʜʝʥʥʷ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʬʦʨʤʘʣʴʥʠʤ ʜʦʚʝʜʝʥʥʷʤ 

ʽ ʧʦʟʥʘʯʘʪʠ |-P  ʘʙʦ |- , ʷʢʱʦ ʩʫʢʫʧʥʽʩʪʴ P  ʥʝ ʩʫʪʪʻʚʘ ʯʠ ʟʘʬʽʢʩʦʚʘʥʘ.  

ʋ ʟʚôʷʟʢʫ ʟ ʬʦʨʤʘʣʴʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʚʠʚʝʜʝʥʥʷ ʚʠʥʠʢʘʻ ʨʷʜ ʚʘʞʣʠʚʠʭ 

ʧʠʪʘʥʴ. 1) ʗʢʽ ʢʦʥʢʨʝʪʥʦ ʬʦʨʤʘʣʴʥʽ ʧʨʘʚʠʣʘ ʚʠʚʝʜʝʥʥʷ ʽʩʥʫʶʪʴ ʫ ʜʘʥʽʡ ʤʦʚʽ 

L ? 2) ʉʢʽʣʴʢʠ ʾʭ, ʷʢ ʾʭ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ? 3) ʗʢ ʤʦʞʥʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʜʘʥʠʡ 

ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ ʫ ʤʦʚʽ L  ̔  ʯʠ ʟʘʚʞʜʠ ʮʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʰʣʷʭʦʤ ʜʦʚʝʜʝʥʥʷ 

ʟ ʧʝʚʥʠʭ ʛʽʧʦʪʝʟ ʪʘ ʘʢʩʽʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʠʭ ʯʠ ʽʥʰʠʭ ʬʦʨʤʘʣʴʥʠʭ ʧʨʘʚʠʣ 

ʚʠʚʝʜʝʥʥʷ? 4) ʗʢ ʦʙˇʨʫʥʪʫʚʘʪʠ ʽʩʪʠʥʥʽʩʪʴ ʚʠʩʣʦʚʣʶʚʘʥʥʷ B , ʢʦʣʠ ʚʦʥʦ 

ʽʩʪʠʥʥʝ ʪʽʣʴʢʠ ʯʘʩʪʢʦʚʦ, ʪʦʙʪʦ ʥʝ ʧʨʠ ʚʩʽʭ ʦʮʽʥʢʘʭ? 5) ʇʠʪʘʥʥʷ 1)-3) ʤʦʞʥʘ 

ʩʪʘʚʠʪʠ ʥʝ ʜʣʷ ʦʜʥʽʻʾ ʢʦʥʢʨʝʪʥʦʾ ʤʦʚʠ, ʘ ʜʣʷ ʫʩʽʭ ʤʦʚ ʟ ʦʜʥʘʢʦʚʠʤ 

ʩʠʥʪʘʢʩʠʩʦʤ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʽʣʴʢʠ ʩʚʦʾʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʷʤʠ. ɹʫʜʝʤʦ 

ʥʘʟʠʚʘʪʠ ʪʘʢʽ ʤʦʚʠ ʦʜʥʦʪʠʧʥʠʤʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʝʤʘʥʪʠʯʥʠʡ ʥʘʩʣʽʜʦʢ 

ʤʽʞ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤʠ ʙʫʜʝ ʤʘʪʠ ʤʽʩʮʝ, ʢʦʣʠ ʚʽʥ ʤʘʻ ʤʽʩʮʝ ʫ ʢʦʞʥʽʡ ʟ 

ʦʜʥʦʪʠʧʥʠʭ ʤʦʚ. ʎʝ ʞ ʩʪʦʩʫʻʪʴʩʷ ʽ ʢʦʨʝʢʪʥʦʩʪʽ ʬʦʨʤʘʣʴʥʠʭ ʧʨʘʚʠʣ 

ʚʠʚʝʜʝʥʥʷ. ɺʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʢʦʨʝʢʪʥʠʤʠ ʫ ʢʦʞʥʽʡ ʟ ʤʦʚ. ʇʦʜʽʙʥʽ 

ʩʝʤʘʥʪʠʯʥʽ ʥʘʩʣʽʜʢʠ ʪʘ ʧʨʘʚʠʣʘ ʚʠʚʝʜʝʥʥʷ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ. 

6) ʏʠ ʽʩʥʫʻ ʟʘʛʘʣʴʥʘ ʝʬʝʢʪʠʚʥʘ ʧʨʦʮʝʜʫʨʘ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ: ʘ) ʜʦʚʽʣʴʥʦʛʦ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʥʘʩʣʽʜʢʫ ʫ ʤʦʚʽ L, ʙ) ʜʦʚʽʣʴʥʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʥʘʩʣʽʜʢʫ ʜʣʷ ʤʦʚ ʪʠʧʫ L? ʆʩʪʘʥʥʽ ʧʠʪʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʦʚʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʜʘʥʽ ʪʘ ʽʥʰʽ ʧʠʪʘʥʥʷ ʜʘʻ ʤʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ ï 

ʥʘʫʢʘ, ʷʢʘ ʚʠʚʯʘʻ ʬʦʨʤʘʣʴʥʽ ʤʦʜʝʣʽ ʣʦʛʽʯʥʠʭ ʩʫʜʞʝʥʴ, ʷʢʠʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʤʘʪʝʤʘʪʠʢʠ ʽ ʤʠ ʾʭ ʦʪʨʠʤʘʻʤʦ ʜʘʣʽ. ɸʣʝ ʥʘʷʚʥʽʩʪʴ ʟʚôʷʟʦʢ ʫ ʤʦʚʽ L  ʜʦʟʚʦʣʷʻ 

ʩʢʘʟʘʪʠ ʜʝʱʦ ʩʫʪʪʻʚʝ ʚʞʝ ʥʘʨʘʟʽ.  

ɺʽʟʴʤʝʤʦ ʧʝʨʰʝ ʧʠʪʘʥʥʷ. ʊʘʢʠʭ ʬʦʨʤʘʣʴʥʠʭ ʧʨʘʚʠʣ ʚʠʚʝʜʝʥʥʷ 

ʙʘʛʘʪʦ. ʆʩʴ ʜʝʷʢʽ ʟ ʥʠʭ. ʇʨʘʚʠʣʦ ʨʦʟʰʠʨʝʥʥʷ: A|- ABÙ , ʧʨʘʚʠʣʦ 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ (modus ponens): A , BA  |-B, ʧʨʘʚʠʣʦ ʧʝʨʝʪʠʥʫ: BAÙ , 

CAÙ×  |- CBÙ  ʪʘ ʽʥʰʽ. ʅʝʩʢʣʘʜʥʦ ʧʝʨʝʚʽʨʠʪʠ, ʱʦ ʮʽ ʧʨʘʚʠʣʘ ʢʦʨʝʢʪʥʽ, ʪʦʙʪʦ 

ʽʟ ʽʩʪʠʥʥʦʩʪʽ ʫʩʽʭ ʚʠʩʣʦʚʣʶʚʘʥʴ ʚ ʣʽʚʠʭ ʯʘʩʪʠʥʠ ʧʨʘʚʠʣ ʟʘʚʞʜʠ ʚʠʧʣʠʚʘʻ 

ʽʩʪʠʥʥʽʩʪʴ ʚʠʩʣʦʚʣʶʚʘʥʴ ʽ ʚ ʧʨʘʚʠʭ. ʅʘʧʨʠʢʣʘʜ, ʚʽʟʴʤʝʤʦ ʨʝʟʫʣʴʪʘʪ ʧʨʘʚʠʣʘ 

ʧʝʨʝʪʠʥʫ CBÙ  ʽ ʨʦʟʛʣʷʥʝʤʦ ʧʝʨʰʝ ʟ ʚʠʩʣʦʚʣʶʚʘʥʴ ʟʣʽʚʘ ï BAÙ

, ̙̐̑̉̐̔̒̓̉̃̉ȟ̚  ̏̃̏̎ ̨̏̒̓̉̎̎̆Ȣ  ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʘʙʦ A ʽʩʪʠʥʥʝ, ʘʙʦ B , 

ʘʙʦ ʚʦʥʠ ʦʙʠʜʚʘ ʽʩʪʠʥʥʽ. ʅʝʭʘʡ ʦʮʽʥʢʘ B  ʽʩʪʠʥʘ, ʪʦʜʽ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʪʠʥʫ 

ʙʫʜʝ ʽʩʪʠʥʥʠʡ, ʪʦʤʫ ʱʦ B  ʯʘʩʪʠʥʦʶ ʡʦʛʦ ʜʠʟôʶʥʢʮʽʾ. ɺʽʟʴʤʝʤʦ ʜʨʫʛʝ ʟ 

ʚʠʩʣʦʚʣʶʚʘʥʴ ʟʣʽʚʘ CAÙ×    ʅʝʭʘʡ ʪʝʧʝʨ A  ̔ ʩʪʠʥʥʝ. ʊʦʜʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ A×  

ï ʭʠʙʥʝ ʽ ʱʦʙ ʮʷ ʜʠʟôʶʥʢʮʽʷ ʙʫʣʘ ʽʩʪʠʥʥʦʶ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʠʩʣʦʚʣʶʚʘʥʥʷ 

C  ʙʫʣʦ ʽʩʪʠʥʥʠʤ. ʊʦʜʽ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʪʠʥʫ ʟʥʦʚʫ ʙʫʜʝ ʽʩʪʠʥʥʠʤ, ʪʦʤʫ ʱʦ C  
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ʻ ʡʦʛʦ ʯʘʩʪʠʥʦʶ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘʚʝʜʝʥʽ ʧʨʘʚʠʣʘ ʚʠʚʝʜʝʥʥʷ ʻ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʜʨʫʛʦʛʦ ʧʠʪʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʜʦʚʽʣʴʥʝ ʧʨʘʚʠʣʦ 

ʚʠʚʝʜʝʥʥʷ nAA ,...,1 |- B. ɺʦʥʦ ʢʦʨʝʢʪʥʝ, ʪʦʤʫ ʱʦ ʟʘ ʦʟʥʘʯʝʥʥʷʤ ʤʘʻ ʤʽʩʮʝ 

ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ nAA ,...,1 |= B, ʷʢʠʡ ʚʠʢʦʥʫʻʪʴʩʷ ʪʦʜʽ, ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 

ʽʤʧʣʽʢʘʮʽʷ BAA nØØ...1  ʚʩʶʜʠ ʽʩʪʠʥʥʘ, ʪʦʙʪʦ ʤʘʻ ʤʽʩʮʝ |= BAA nØØ...1 . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʨʫʛʝ ʧʠʪʘʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʪʨʝʪʴʦʛʦ. ʗʢʱʦ ʚʜʘʩʪʴʩʷ ʦʧʠʩʘʪʠ 

ʫʩʽ ʚʩʶʜʠ ʽʩʪʠʥʥʽ ʬʦʨʤʫʣʠ ʤʦʚʠ L, ʪʦ ʟʘʣʠʰʠʪʴʩʷ ʚʠʙʨʘʪʠ ʩʝʨʝʜ ʥʠʭ 

ʽʤʧʣʽʢʘʮʽʾ.  

ʑʦʜʦ ʪʨʝʪʴʦʛʦ ʧʠʪʘʥʥʷ. ʋ ʙʽʣʴʰʦʩʪʽ ʤʦʚ L  ʢʽʣʴʢʽʩʪʴ ʦʮʽʥʦʢ, ʷʢʽ 

ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʥʫʪʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʚʽʣʴʥʦʛʦ ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ

nAA ,...,1 |= B , ʷʢʱʦ ʡ ʩʢʽʥʯʝʥʥʘ, ʪʦ ʥʘʜʤʽʨʥʦ ʚʝʣʠʢʘ, ʥʘʚʽʪʴ ʜʣʷ ʩʫʯʘʩʥʠʭ 

ʢʦʤʧôʶʪʝʨʽʚ. ʗʢ ʧʨʘʚʠʣʦ ʞ, ʚʦʥʘ ʥʝʩʢʽʥʯʝʥʥʘ, ʪʦʤʫ ʝʤʧʽʨʠʯʥʽ ʧʝʨʝʙʦʨʥʽ 

ʤʝʪʦʜʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ ʧʨʦʩʪʦ ʥʝ ʧʨʘʮʶʶʪʴ. ʆʪʞʝ, 

ʧʨʠʨʦʜʥʴʦ ʥʘʧʨʦʰʫʻʪʴʩʷ ʚʠʭʽʜ ï ʚʠʙʨʘʪʠ ʧʝʚʥʫ ʩʫʢʫʧʥʽʩʪʶ ʜʦʩʪʘʪʥʴʦ 

ʧʨʦʩʪʠʭ ʘʢʩʽʦʤ ʽ ʧʨʘʚʠʣ ʚʠʚʝʜʝʥʥʷ  ̔ʥʘʤʘʛʘʪʠʩʷ ʬʦʨʤʘʣʴʥʦ ʜʦʚʝʩʪʠ ʚʩʶʜʠ 

ʽʩʪʠʥʥʽʩʪʴ ʽʤʧʣʽʢʘʮʽʾ |= BAA nØØ...1 . ʉʠʩʪʝʤʘ ʘʢʩʽʦʤ ʨʘʟʦʤ ʟ ʧʨʘʚʠʣʘʤʠ 

ʚʠʚʝʜʝʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʯʠʩʣʝʥʥʷʤ. ɯʜʝʘʣʴʥʦ ʙʫʣʦ ʙ ʚʠʙʨʘʪʠ ʦʜʥʝ ʪʘʢʝ 

ʯʠʩʣʝʥʥʷ ʪʘʢ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʜʦʚʝʩʪʠ: ʘ) ʙʫʜʴ-ʷʢʠʡ ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ ʫ 

ʤʦʚʽ L  ʽ ʙ) ʙʫʜʴ-ʷʢʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ. ʊʘʢʽ ʯʠʩʣʝʥʥʷ 

ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʧʦʚʥʠʭ. ɭ ʤʦʚʠ, ʚ ʷʢʠʭ ʦʩʪʘʥʥʷ ʧʨʦʧʦʟʠʮʽʷ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʘ, ʪʦʙʪʦ ʥʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʜʦʚʝʩʪʠ ʜʦʚʽʣʴʥʠʡ ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ, 

ʷʢʱʦ ʟʘʬʽʢʩʫʚʘʪʠ ʪ̔  ʯʠ ʽʥʰʽ ʨʦʟʫʤʥʽ ʩʫʢʫʧʥʦʩʪ̔ ʘʢʩʽʦʤ, ʧʨʘʚʠʣ ʚʠʚʝʜʝʥʥʷ ʪʘ 

ʜʦʧʫʩʪʠʤʠʭ ʦʮʽʥʦʢ. ʊʦʤʫ ʥʘ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝʧʦʚʥʽ ʯʠʩʣʝʥʥʷ, 

ʘʣʝ ʧʦʪʫʞʥʽ ʥʘʩʪʽʣʴʢʠ, ʱʦ ʤʦʞʥʘ ʩʧʦʜʽʚʘʪʠʩʷ ʥʘ ʧʦʪʨʽʙʥʽ ʥʘʤ ʢʦʥʢʨʝʪʥʽ 

ʜʦʚʝʜʝʥʥʷ. ʇʨʦ ʧʣʽʜʥʽʩʪʴ ʪʘʢʦʛʦ ʘʢʩʽʦʤʘʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʩʚʽʜʯʠʪʴ ʙʘʛʘʪʠʡ 

ʜʦʩʚʽʜ ʤʘʪʝʤʘʪʠʢʠ.  

ʈʦʟʛʣʷʥʝʤʦ ʯʝʪʚʝʨʪʝ ʧʠʪʘʥʥʷ. ʇʣʘʥ ʤʦʞʝ ʙʫʪʠ ʥʘʩʪʫʧʥʠʤ. ɿʥʘʡʪʠ 

ʫʤʦʚʠ ʜʣʷ ʜʝʷʢʠʭ (ʯʠ ʚʩʽʭ!) ʦʮʽʥʦʢ, ʧʨʠ ʷʢʽʡ ʚʠʩʣʦʚʣʶʚʘʥʥʷ B  ʽʩʪʠʥʥʝ. 

ʅʝʭʘʡ ʮʽ ʫʤʦʚʠ ʟʘʜʘʶʪʴʩʷ ʚʠʩʣʦʚʣʶʚʘʥʥʷ nAA ,...,1 . ʊʦʜʽ ʤʘʻ ʙʫʪʠ ʣʦʛʽʯʥʠʡ 

ʥʘʩʣʽʜʦʢ nAA ÙÙ...1 |= B , ʷʢʠʡ ʩʣʽʜ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʝʚʥʠʤ ʜʦʚʝʜʝʥʥʷʤ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧôʷʪʦʛʦ ʧʫʥʢʪʫ, ʪʦ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ 1)-3) 

ʧʦʟʠʪʠʚʥʘ, ʪʦʙʪʦ ʫʥʽʚʝʨʩʘʣʴʥʽ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʽʩʥʫʶʪʴ. ɺʽʜʧʦʚʽʜʴ ʥʘ 

ʧʠʪʘʥʥʷ ʧʫʥʢʪʫ 6) ʥʝʛʘʪʠʚʥʘ ʷʢ ʽ ʜʣʷ ʙʽʣʴʰ-ʤʝʥʰ ʨʦʟʚʠʥʝʥʠʭ ʢʦʥʢʨʝʪʥʠʭ 

ʤʦʚ L, ʪʘʢ ʽ ʜʣʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʠʩʪʝʤ. ʑʦʙ ʮʶ ʚʽʜʧʦʚʽʜʴ ʤʘʪʝʤʘʪʠʯʥʦ 

ʦʙʛʨʫʥʪʫʚʘʪʠ, ʧʦʪʨʽʙʥʦ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʷʢ ʤʦʚʠ L  ʧʝʚʥʦʛʦ ʪʠʧʫ, ʪʘʢ ʽ 

ʧʦʥʷʪʪʷ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʮʝʜʫʨʠ. 

ʇʝʨʝʣʽʢ ʪʽʣʴʢʠ ʚʞʝ ʥʘʚʝʜʝʥʠʭ ʧʠʪʘʥʴ ʧʦʷʩʥʶʻ, ʯʦʤʫ ʚʽʜʥʦʰʝʥʥʷ 

ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ ʪʘ ʤʝʪʦʜʠ ʡʦʛʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʻ ʚʽʜʧʨʘʚʥʠʤʠ ʧʫʥʢʪʘʤʠ 

ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ ʢʣʘʩʠʯʥʦʾ ʣʦʛʽʢʠ ʪʘ ʪʝʦʨʽʾ ʘʣʛʦʨʠʪʤʽʚ.  
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ʗʢ ʤʠ ʚʞʝ ʩʢʘʟʘʣʠ, ʤʝʪʦʶ ʥʘʰʦʛʦ ʢʫʨʩʫ ʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʥʦʚʘʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ (ʄʃ) ʽ, ʟʦʢʨʝʤʘ, ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʧʠʪʘʥʥʷ 1)-6).  

ʉʧʝʮʠʬʽʢʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ ʻ ʥʝ ʪʽʣʴʢʠ ʪʝ, ʱʦ ʚʦʥʘ ʚʠʚʯʘʻ 

ʤʦʜʝʣʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘ ʡ ʪʝ, ʱʦ ʚʦʥʘ ʩʧʠʨʘʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʥʘ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ. ʎʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʽ ʚʠʙʽʨ ʤʦʚ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ. ɺʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʬʦʨʤʘʣʴʥʠʤʠ. ɯ ʚʦʥʠ ʥʝ 

ʧʨʦʩʪʦ ʬʦʨʤʘʣʴʥʽ, ʘ ɦ ʝ ʡ ʙʫʜʫʶʪʴʩʷ ̔ ʥʜʫʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʩʧʦʯʘʪʢʫ ʚʠʙʠʨʘʻʪʴʩʷ ʘʣʬʘʚʽʪ ʤʦʚʠ ʽ ʚʚʦʜʠʪʴʩʷ ʢʽʣʴʢʘ ʧʝʨʚʠʥʥʠʭ ʧʦʥʷʪʴ, ʘ 

ʚʩʽ ʽʥʰʽ ʧʦʥʷʪʪʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʥʠʭ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʷʢʠʭ ʩʪʨʦʛʠʭ 

ʧʨʘʚʠʣ (ʬʘʢʪʠʯʥʦ ʦʧʝʨʘʮʽʡ). ʊʘʢʘ ʽʥʜʫʢʪʠʚʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʥʷʪʴ ʜʦʟʚʦʣʷʻ 

ʟʨʫʯʥʦ ʦʧʝʨʫʚʘʪʠ ʥʠʤʠ ʷʢ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ. ɿʦʢʨʝʤʘ, ʜʦʚʦʜʠʪʠ 

ʾʭʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʦʜʦʤ ʟʘʛʘʣʴʥʦʾ ʽʥʜʫʢʮʽʾ. ʎʝʥʪʨʘʣʴʥʝ ʧʦʥʷʪʪʷ 

ʬʦʨʤʘʣʴʥʠʭ ʣʦʛʽʯʥʠʭ ʤʦʚ ï ʬʦʨʤʫʣʘ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʚ ʥʠʭ ʤʘʪʝʤʘʪʠʯʥʽ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ. 

 ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʄʃ ʻ ʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʩʠʥʪʘʢʩʠʩʫ ʬʦʨʤʘʣʴʥʦʾ ʤʦʚʠ L, ʾʾ ʩʝʤʘʥʪʠʢʠ ʽ ʯʠʩʣʝʥʥʷ. ʉʠʥʪʘʢʩʠʩ ʦʧʠʩʫʻ 

ʫʩʽ ʧʨʘʚʠʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʚʠ, ʟʦʢʨʝʤʘ ʩʫʢʫʧʥʽʩʪʴ ʫʩʽʭ ʬʦʨʤʫʣ. 

ʉʝʤʘʥʪʠʢʘ ʟʘʜʘʻ ʧʨʘʚʠʣʘ ʜʣʷ ʦʮʽʥʢʠ ʬʦʨʤʫʣ ʽ ʢʦʥʢʨʝʪʠʟʫʻ ʧʦʥʷʪʪʷ ʚʩʶʜʠ 

ʽʩʪʠʥʥʦʾ ʬʦʨʤʫʣʠ ʽ ʚʽʜʥʦʰʝʥʥʷ ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ. ɼʣʷ ʮʴʦʛʦ ʚʚʦʜʠʪʴʩʷ 

ʧʦʥʷʪʪʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʤʦʚʠ. ʇʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʦʞʥʘ ʟ ʩʠʥʪʘʢʩʠʯʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʚʠ  ʦʪʨʠʤʫʻ ʧʝʚʥʝ ʢʦʥʢʨʝʪʥʝ ʟʥʘʯʝʥʥʷ, ʘ ʬʦʨʤʫʣʘ ï 

ʚʽʜʧʦʚʽʜʥʝ ʽʩʪʠʥʥʽʩʥʝ ʟʥʘʯʝʥʥʷ. ʏʠʩʣʝʥʥʷ ʟʘʜʘʻ ʧʝʚʥʫ ʘʢʩʽʦʤʘʪʠʯʥʫ ʩʠʩʪʝʤʫ 

(ʩʫʢʫʧʥʽʩʪʴ ʘʢʩʽʦʤ ʽ ʧʨʘʚʠʣ ʚʠʚʝʜʝʥʥʷ) ʜʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʜʦʚʝʜʝʥʥʷ 

ʽʩʪʠʥʥʦʩʪʽ ʬʦʨʤʫʣ ʽ ʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚ ʩʠʩʪʝʤʽ. 

ʆʩʥʦʚʥʫ ʫʚʘʛʫ ʚ ʧʦʩʽʙʥʠʢʫ ʤʠ ʧʨʠʜʽʣʠʤʦ ʜʚʦʤ ʢʣʘʩʠʯʥʠʤ ʣʦʛʽʢʘʤ ï 

ʧʨʦʧʦʟʠʮʽʡʥʽʡ ʽ ʣʦʛʽʮʽ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ʎʽ ʣʦʛʽʢʠ ʩʪʚʦʨʶʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʚʠʚʯʝʥʥʷ, ʟʦʢʨʝʤʘ, ʥʝʦʢʣʘʩʠʯʥʠʭ ʣʦʛʽʢ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʬʫʥʢʮʽʡ ʽ ʧʨʝʜʠʢʘʪʽʚ ʥʘ ʜʘʥʠʭ [12-17]. 

 

 

ɿ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʢʣʘʩʠʯʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ  

 
ʇʦʰʠʨʝʥʥʷ ʚ ʩʦʮʽʫʤʽ ʩʦʬʽʟʤʽʚ ʪʘ ʧʘʨʘʣʦʛʽʟʤʽʚ ʧʨʠʚʝʨʥʫʣʦ ʫʚʘʛʫ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʘʥʘʣʽʟʫ ʪʘ ʚʠʚʯʝʥʥʷ ʧʨʘʚʠʣ ʣʦʛʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ. ʎʝ ʟʫʤʦʚʠʣʦ 

ʩʫʩʧʽʣʴʥʠʡ ʟʘʧʠʪ ʥʘ ʧʦʷʚʫ ʣʦʛʽʢʠ ʷʢ ʥʘʫʢʠ ʧʨʦ ʟʘʢʦʥʠ ʤʠʩʣʝʥʥʷ. ɿʘʧʠʪ 

ʘʢʪʠʚʥʦ ʧʽʜʞʠʚʣʶʚʘʚʩʷ ʟ ʙʦʢʫ ʬʽʣʦʩʦʬʽʚ, ʷʢʠʭ ʮʽʢʘʚʠʚ ʧʦʰʫʢ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʦʙʛʨʫʥʪʫʚʘʥʴ ʚʠʩʣʦʚʣʶʚʘʥʴ. ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ 

ʥʘ ʪʦʡ ʯʘʩ ʬʽʣʦʩʦʬʽʷ (=ʥʘʪʫʨʬʽʣʦʩʦʬʽʷ) ʪʘ ʤʘʪʝʤʘʪʠʢʘ ʩʧʽʚʽʩʥʫʚʘʣʠ ʚ 

ʥʝʨʦʟʨʠʚʥʦʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ.  

ɿʘʨʦʜʞʝʥʥʷ ʣʦʛʽʢʠ ʚʽʜʥʦʩʷʪʴ ʜʦ 6 ʩʪ. ʜʦ ʥ.ʝ. ʽ ʧʦʚôʷʟʫʶʪʴ ʟ ʜʽʷʣʴʥʽʩʪʶ 

ʬʽʣʦʩʦʬʽʚ ʽʦʥʽʩʴʢʦʾ ʰʢʦʣʠ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʷʢʦʾ ʙʫʚ ʌʘʣʝʩ ʄʽʣʝʪʩʴʢʠʡ 

(625-547 ʨʨ. ʜʦ ʥ.ʝ.). ɺʽʥ ʚʧʝʨʰʝ ʜʦʚʽʚ ʜʝʷʢʽ ʤʘʪʝʤʘʪʠʯʥʽ ʪʚʝʨʜʞʝʥʥʷ: ʜʽʘʤʝʪʨ 

ʜʽʣʠʪʴ ʢʦʣʦ ʥʘʚʧʽʣ, ʢʫʪʠ ʧʨʠ ʦʩʥʦʚʽ ʨʽʚʥʦʙʝʜʨʝʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ï ʨʽʚʥʽ. 
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ʇʨʠʥʮʠʧʦʚʦ ʥʦʚʠʤ ʙʫʣʦ ʪʝ, ʱʦ ʜʣʷ ʾʭʥʴʦʛʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʧʨʦʧʦʥʫʚʘʣʠʩʷ ʥʝ 

ʜʘʥʽ ʝʤʧʽʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʘ ʣʦʛʽʯʥʽ ʜʦʚʝʜʝʥʥʷ. ɺʘʞʣʠʚʠʡ ʢʨʦʢ ʚ 

ʩʪʘʥʦʚʣʝʥʥʽ ʣʦʛʽʢʠ ʡ ʤʘʪʝʤʘʪʠʢʠ ʟʨʦʙʠʚ ʩʣʘʚʥʦʟʚʽʩʥʠʡ ʇʽʬʘʛʦʨ (570-500 ʨʨ. 

ʜʦ ʥ.ʝ.) ʪʘ ʡʦʛʦ ʫʯʥʽ, ʷʢʽ ʚʠʚʝʣʠ ʥʠʟʢʫ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʪʚʝʨʜʞʝʥʴ ʩʫʪʦ ʣʦʛʽʯʥʠʤ ʰʣʷʭʦʤ. ɼʦʩʠʪʴ ʟʛʘʜʘʪʠ ʪʝʦʨʝʤʫ ʇʽʬʘʛʦʨʘ, 

ʜʦʚʝʜʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʽʨʨʘʮʽʦʥʘʣʴʥʠʭ ʯʠʩʝʣ. ʆʩʪʘʥʥʽʡ ʬʘʢʪ ʚ ʧʨʠʥʮʠʧʽ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʝʤʧʽʨʠʯʥʠʤ ʰʣʷʭʦʤ. ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʣʦʛʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ 

ʨʦʟʚʠʥʫʚ ʇʣʘʪʦʥ (427-347 ʨʨ. ʜʦ ʥ.ʝ.). ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʞʝ ʣʦʛʽʢʠ ʷʢ 

ʮʽʣʽʩʥʦʾ ʥʘʫʢʠ, ʾʾ ʙʘʪʴʢʦʤ ʚʠʧʘʣʦ ʩʪʘʪʠ ʡʦʛʦ ʫʯʥʶ ï ɸʨʽʩʪʦʪʝʣʶ (384 ï 322 ʨʨ. 

ʜʦ ʥ.ʝ.). ʉʘʤʝ ʚʽʥ ʩʬʦʨʤʫʣʶʚʘʚ ʪʨʠ ʦʩʥʦʚʥʽ ʟʘʢʦʥʠ ʣʦʛʽʢʠ (ʪʦʪʦʞʥʦʩʪʽ, 

ʥʝʩʫʧʝʨʝʯʣʠʚʦʩʪʽ ʪʘ ʚʠʢʣʶʯʝʥʥʷ ʪʨʝʪʴʦʛʦ), ʨʦʟʨʦʙʠʚ ʘʢʩʽʦʤʘʪʠʯʥʠʡ ʤʝʪʦʜ, 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʝʨʰʫ ʬʦʨʤʘʣʴʥʦ-ʘʢʩʽʦʤʘʪʠʯʥʫ ʩʠʩʪʝʤʫ ʣʦʛʽʢʠ ï ʩʠʣʦʛʽʩʪʠʢʫ, 

ʟʘʢʣʘʚ ʦʩʥʦʚʠ ʤʦʜʘʣʴʥʦʾ ʣʦʛʽʢʠ. ʉʠʣʦʛʽʩʪʠʢʘ ʻ ʧʽʦʥʝʨʩʴʢʦʶ ʨʦʙʦʪʦʶ ʚ ʛʘʣʫʟʽ 

ʬʦʨʤʘʣʴʥʦʾ ʣʦʛʽʢʠ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʚʝʜʝʥʥʷʭ ʟʘ ʬʦʨʤʘʣʴʥʠʤʠ ʧʨʘʚʠʣʘʤʠ, 

ʷʢʽ ʩʧʠʨʘʶʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʩʠʣʦʢ, ʘʙʩʪʨʘʛʫʶʯʠʩʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ 

ʾʭʥʴʦʛʦ ʟʤʽʩʪʫ. ʇʽʩʣʷ ɸʨʠʩʪʦʪʝʣʷ ʫ ʨʦʟʚʠʪʢʫ ʣʦʛʽʢʠ ʙʫʚ ʟʘʪʷʞʥʠʡ ʧʝʨʽʦʜ 

ñʟʘʪʠʰʢʫò (ʙʽʣʴʰʝ 1.5 ʪʠʩ. ʨʦʢʽʚ). ʇʝʨʰʠʡ ʟ ʥʦʚʠʭ ʢʨʦʢʽʚ ʙʫʚ ʧʦʚôʷʟʘʥʠʡ ʟ 

ʽʤʝʥʝʤ ʈ.ʃʫʣʣʽʷ (1235-1315), ʷʢʠʡ ʟʘʧʨʦʧʦʥʫʚʘʚ ʽʜʝʶ ʤʝʭʘʥʽʟʘʮʽʾ ʚʠʚʝʜʝʥʥʷ 

ɸʨʽʩʪʦʪʝʣʝʚʠʭ ʩʠʣʦʛʽʟʤʽʚ. ɯ ʭʦʯ ʡʦʤʫ ʥʝ ʚʜʘʣʦʩʷ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʦʶ 

ʽʜʝʶ ï ʾʾ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʽʦʥʝʨʩʴʢʦʶ ʫ ʛʘʣʫʟʽ ʩʫʯʘʩʥʦʛʦ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ɿ ʥʘʩʪʫʧʥʠʭ ʟʘʟʥʘʯʠʤʦ ʢʨʦʢʠ ʟʨʦʙʣʝʥʽ ʌ.ɹʝʢʦʥʦʤ (1561-1626) ʪʘ ʈ.ɼʝʢʘʨʪʦʤ 

(1596-1650). ʇʝʨʰʠʡ ʨʦʟʚʠʥʫʚ ʽʥʜʫʢʪʠʚʥʠʡ ʤʝʪʦʜ ʦʙʛʨʫʥʪʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʚʝʨʜʞʝʥʴ, ʘ ʜʨʫʛʠʡ ï ʜʝʜʫʢʪʠʚʥʠʡ ʤʝʪʦʜ. ʎʽ ʨʦʙʦʪʠ ʙʫʣʠ ʚ 

ʨʫʩʣʽ ʧʦʰʫʢʫ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʜʦʚʝʜʝʥʴ. ɺʠʟʥʘʯʥʠʡ ʢʨʦʢ ʫ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ ʟʨʦʙʠʚ ɻ.ʃʝʡʙʥʽʮ (1646-1716), ʷʢʠʡ ʟʘʧʨʦʧʦʥʫʚʘʚ ʽʜʝʶ ʩʪʚʦʨʝʥʥʷ 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʣʦʛʽʯʥʦʛʦ ʯʠʩʣʝʥʥʷ. ʎʷ ʽʜʝʷ ʜʘʣʝʢʦ ʚʠʧʝʨʝʜʠʣʘ ʩʚʽʡ ʯʘʩ ʽ ʩʘʤʝ 

ʚʦʥʘ ʬʘʢʪʠʯʥʦ ʧʨʠʚʝʣʘ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʄʃ ʷʢ ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʫ 19 

ʩʪ.  

ʇʝʨʰʫ ʟʘʚʝʨʰʝʥʫ ʩʠʩʪʝʤʫ ʚʣʘʩʥʝ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ ʥʘ ʙʘʟʽ ʩʪʨʦʛʦʾ 

ʣʦʛʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʚʠ (ʘʣʛʝʙʨʠ ʣʦʛʽʢʠ) ʟʘʧʨʦʧʦʥʫʚʘʚ ɼʞ.ɹʫʣʴ (1815ï

1864). ʆʩʥʦʚʠ ʄʃ ʟʘʢʣʘʜʘʣʠ ɸ. ʜʝ ʄʦʨʛʘʥ (1806-1873), ɽ.ʐʨʝʜʝʨ (1845-1902), 

ʇ.ʇʦʨʝʮʴʢʠʡ (1846-1907), ʏ.ʇʽʨʩ (1839-1914). ʃʦʛʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʚʠ ʽ 

ʪʝʦʨʽʷ ʾʭ ʩʤʠʩʣʫ ʨʦʟʚʠʥʫʪʽ ʚ ʨʦʙʦʪʘʭ ɻ.ʌʨʝʛʝ (1848ï1925), ʷʢʠʡ ʚʚʽʚ ʧʦʥʷʪʪʷ 

ʧʨʝʜʠʢʘʪʫ ʽ ʢʚʘʥʪʦʨʽʚ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʟʘʩʪʦʩʫʚʘʪʠ ʣʦʛʽʯʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʢʠ. ɺʠʢʣʘʜ ʮʽʣʠʭ ʨʦʟʜʽʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʤʦʚʦʶ ʄʃ 

ʪʘ ʘʢʩʽʦʤʘʪʠʟʘʮʽʷ ʘʨʠʬʤʝʪʠʢʠ ʟʨʦʙʣʝʥʽ ɼʞ.ʇʝʘʥʦ (1858ï1932). ɹʫʣʘ ʥʘʚʽʪʴ 

ʟʨʦʙʣʝʥʘ ʛʨʘʥʜʽʦʟʥʘ ʩʧʨʦʙʘ ɻ.ʌʨʝʛʝ ʪʘ ɹ.ʈʘʩʩʝʣʘ (1872ï1970) ʚʟʘʛʘʣʽ ʟʚʝʩʪʠ 

ʚʩʶ ʤʘʪʝʤʘʪʠʢʫ ʜʦ ʄʃ. ɺʦʥʘ ʥʝ ʜʦʩʷʛʣʘ ʦʩʥʦʚʥʦʾ ʤʝʪʠ, ʘʣʝ ʧʨʠʚʝʣʘ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʛʦ ʣʦʛʽʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʙʝʟ ʷʢʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʄʃ ʚ 

ʧʦʚʥʦʮʽʥʥʠʡ ʨʦʟʜʽʣ ʤʘʪʝʤʘʪʠʢʠ ʙʫʣʦ ʙ ʥʝʤʦʞʣʠʚʝ.  

ɺʝʣʠʯʝʟʥʠʤ ʧʦʰʪʦʚʭʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʄʃ ʩʪʘʣʦ ʚʽʜʢʨʠʪʪʷ ʥʘ ʤʝʞʽ 19ï

20 ʩʪ. ʧʘʨʘʜʦʢʩʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʪʝʦʨʽʻʶ ʤʥʦʞʠʥ. ʇʘʨʘʜʦʢʩ ï ʮʝ ʣʦʛʽʯʥʦ 

ʧʨʘʚʠʣʴʥʝ ʤʽʨʢʫʚʘʥʥʷ, ʷʢʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʫʧʝʨʝʯʣʠʚʠʭ ʚʠʩʥʦʚʢʽʚ. ʅʘ ʪʦʡ 
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ʯʘʩ ʚʩʷ ʤʘʪʝʤʘʪʠʢʘ ʩʪʨʽʤʢʦ ʧʝʨʝʭʦʜʠʣʘ ʥʘ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʫ ʧʣʘʪʬʦʨʤʫ 

ʽ ʮʽ ʧʘʨʘʜʦʢʩʠ ʩʧʨʠʯʠʥʠʣʦ ʚʝʣʠʢʠʡ ʧʝʨʝʧʦʣʦʭ ʽ ʥʘʚʽʪʴ ʮʽʣʫ ñʢʨʠʟʫò ʚ 

ʩʝʨʝʜʠʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʧʽʣʴʥʦʪʠ. 

ʇʘʨʘʜʦʢʩʠ ʷʢ ʪʘʢʽ ʚʽʜʦʤʽ ʱʝ ʟ ʘʥʪʠʯʥʠʭ ʯʘʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʘʨʘʜʦʢʩ 

ñɹʨʝʭʫʥʘò ʚ ʩʪʠʩʣʽʡ ʬʦʨʤʽ ʚʠʛʣʷʜʘʻ ʪʘʢ: ñʗ ʙʨʝʰʫ.ò ʗʢʱʦ ʪʦʡ, ʭʪʦ ʮʝ 

ʧʨʦʛʦʣʦʰʫʻ, ʛʦʚʦʨʠʪʴ ʧʨʘʚʜʫ, ʪʦ ʚʽʥ ʙʨʝʰʝ, ʘ ʢʦʣʠ ʚʽʥ ʧʨʠ ʮʴʦʤʫ ʙʨʝʰʝ, ʪʦ 

ʛʦʚʦʨʠʪʴ ʧʨʘʚʜʫ. ʇʘʨʘʜʦʢʩ òʇʝʨʫʢʘʨʘò: òɺ ʦʜʥʦʤʫ ʩʝʣʠʱʽ ʧʝʨʫʢʘʨ 

ʟʦʙʦʚ'ʷʟʘʥʠʡ ʛʦʣʠʪʠ ʪʠʭ, ʽ ʪʽʣʴʢʠ ʪʠʭ, ʭʪʦ ʥʝ ʛʦʣʠʪʴʩʷ ʩʘʤ. ʑʦ ʡʦʤʫ ʨʦʙʠʪʠ 

ʟ ʩʦʙʦʶ ? ʗʢʱʦ ʚʽʥ ʧʦʛʦʣʠʪʴ ʩʝʙʝ ʩʘʤ, ʪʦ ʥʝʤʘʻ ʮʴʦʛʦ ʨʦʙʠʪʠ. ʗʢʱʦ ʞ ʚʽʥ 

ʩʝʙʝ ʥʝ ʧʦʛʦʣʠʪʴ, ʪʦ ʤʘʻ ʮʝ ʟʨʦʙʠʪʠ.ò 

 ʅʘʡʚʽʜʦʤʽʰʠʤʠ ʧʘʨʘʜʦʢʩʘʤʠ ʪʝʦʨʽʾ ʤʥʦʞʠʥ ʻ ʧʘʨʘʜʦʢʩʠ ɻ.ʂʘʥʪʦʨʘ ʪʘ 

ɹ.ʈʘʩʩʝʣʘ. ʇʝʨʰʠʡ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʅʝʭʘʡ M  ï ʤʥʦʞʠʥʘ ʚʩʽʭ ʤʥʦʞʠʥ, 

ʘ )(MB  ï ʩʫʢʫʧʥʽʩʪʴ ʚʩʽʭ ʡʦʛʦ ʧʽʜʤʥʦʞʠʥ. ʅʝʭʘʡ M  ʪʘ )(MB  ï ʾʭʥʽ 

ʧʦʪʫʞʥʦʩʪʽ. ɿʘ ʪʝʦʨʝʤʦʶ ʂʘʥʪʦʨʘ M < )(MB . ɿ ʽʥʰʦʛʦ ʙʦʢʫ, MMB Ì)(  ̔  )(MB

¢M. ʄʘʻʤʦ ʧʨʦʪʠʨʽʯʯʷ. ɼʨʫʛʠʡ ʧʘʨʘʜʦʢʩ ʧʦʚôʷʟʘʥʠʡ ʟ ʥʦʨʤʘʣʴʥʠʤʠ 

ʤʥʦʞʠʥʘʤʠ. ʄʥʦʞʠʥʘ ʥʦʨʤʘʣʴʥʘ, ʷʢʱʦ ʚʦʥʘ ʥʝ ʻ ʝʣʝʤʝʥʪʦʤ ʩʝʙʝ. ʅʝʭʘʡ S

- ʤʥʦʞʠʥʘ ʫʩʽʭ ʥʦʨʤʘʣʴʥʠʭ ʤʥʦʞʠʥ. ʏʠ ʙʫʜʝ ʚʦʥʘ ʩʘʤʘ ʥʦʨʤʘʣʴʥʦʶ ? ʗʢʱʦ 

SSÎ , ʪʦ ʚʦʥʘ ʥʦʨʤʘʣʴʥʘ ʽ ʤʘʻ ʥʘʣʝʞʘʪʠ S. ʗʢʱʦ ʞ SSÍ , ʪʦ ʚʦʥʘ ʥʝ 

ʥʦʨʤʘʣʴʥʘ ʽ ʥʝ ʤʘʻ ʥʘʣʝʞʘʪʠ S.  

 ɼʣʷ ʚʠʭʦʜʫ ʤʘʪʝʤʘʪʠʢʠ ʟ ʢʨʠʟʠ ʃ.ɹʨʘʫʝʨ (1881ï1966) ʚʠʩʫʥʫʚ 

ʽʥʪʫʾʮʽʦʥʽʩʪʩʴʢʫ ʧʨʦʛʨʘʤʫ, ʚ ʷʢʽʡ ʟʘʧʨʦʧʦʥʫʚʘʚ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʘʢʪʫʘʣʴʥʦʾ 

ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ ʪʘ ʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʫ ʚʠʢʣʶʯʝʥʦʛʦ ʪʨʝʪʴʦʛʦ, ʚʚʘʞʘʶʯʠ 

ʜʦʧʫʩʪʠʤʠʤʠ ʚ ʤʘʪʝʤʘʪʠʮʽ ʪʽʣʴʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʜʦʚʝʜʝʥʥʷ. ɯʥʰʠʡ ʰʣʷʭ 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʽʤʝʮʴʢʠʡ ʤʘʪʝʤʘʪʠʢ ɼ.ɻʽʣʴʙʝʨʪ (1862ï1943), ʷʢʠʡ ʚʠʩʪʫʧʠʚ 

ʟ ʧʨʦʛʨʘʤʦʶ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʙʘʟʽ ʄʃ. ʇʨʦʛʨʘʤʘ ɻʽʣʴʙʝʨʪʘ 

ʧʝʨʝʜʙʘʯʘʣʘ ʧʦʙʫʜʦʚʫ ʬʦʨʤʘʣʴʥʦ-ʘʢʩʽʦʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʫ ʚʠʛʣʷʜʽ 

ʬʦʨʤʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʩʥʦʚʥʠʭ ʨʦʟʜʽʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʧʦʜʘʣʴʰʝ 

ʜʦʚʝʜʝʥʥʷ ʾʭ ʥʝʩʫʧʝʨʝʯʣʠʚʦʩʪʽ ʥʘʜʽʡʥʠʤʠ ʬʽʥʽʪʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

ʅʝʩʫʧʝʨʝʯʣʠʚʽʩʪʴ ʦʟʥʘʯʘʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʜʝʷʢʦʛʦ 

ʪʚʝʨʜʞʝʥʥʷ ʪʘ ʡʦʛʦ ʟʘʧʝʨʝʯʝʥʥʷ. ʄʘʪʝʤʘʪʠʯʥʘ ʪʝʦʨʽʷ, ʥʝʩʫʧʝʨʝʯʣʠʚʽʩʪʴ ʷʢʦʾ 

ʭʦʯʝʤʦ ʜʦʚʝʩʪʠ, ʩʪʘʻ ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ ʧʝʚʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʥʘʫʢʠ, ʷʢʫ 

ɼ.ɻʽʣʴʙʝʨʪ ʥʘʟʚʘʚ ʤʝʪʘʤʘʪʝʤʘʪʠʢʦʶ. ʅʘ ʞʘʣʴ, ʂ.ɻʴʦʜʝʣʴ (1906ï1978) 

ʧʦʢʘʟʘʚ, ʱʦ ʧʨʦʛʨʘʤʘ ɻʽʣʴʙʝʨʪʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʩʧʦʚʥʘ. ʎʝ 

ʚʠʧʣʠʚʘʻ ʽʟ ʡʦʛʦ ʟʥʘʤʝʥʠʪʠʭ ʪʝʦʨʝʤ ʧʨʦ ʥʝʧʦʚʥʦʪʫ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ 

ʧʨʠʥʮʠʧʦʚʫ ʦʙʤʝʞʝʥʽʩʪʴ ʬʦʨʤʘʣʴʥʦ-ʘʢʩʽʦʤʘʪʠʯʥʦʛʦ ʤʝʪʦʜʫ. ɺʽʥ ʜʦʚʽʚ, ʱʦ 

ʥʝʩʫʧʝʨʝʯʣʠʚʽʩʪʴ ʢʦʞʥʦʾ ʜʦʩʠʪʴ ʙʘʛʘʪʦʾ ʬʦʨʤʘʣʴʥʦʾ ʪʝʦʨʽʾ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʜʦʚʝʜʝʥʘ ʟʘʩʦʙʘʤʠ ʩʘʤʦʾ ʪʝʦʨʽʾ. ʇʨʦʪʝ ʽʩʥʫʶʪʴ ʜʦʩʠʪʴ ʧʝʨʝʢʦʥʣʠʚʽ ʜʦʚʝʜʝʥʥʷ 

ʥʝʩʫʧʝʨʝʯʣʠʚʦʩʪʽ ʙʘʛʘʪʴʦʭ ʪʝʦʨʽʡ (ʥʘʧʨʠʢʣʘʜ, ʪʽʻʾ ʞ ʬʦʨʤʘʣʴʥʦʾ 

ʘʨʠʬʤʝʪʠʢʠ) ʽʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ.  

ɺ ʥʘʫʮʽ, ʪʝʭʥʽʮʽ ʪʘ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʜʽʾ 

ñʤʝʭʘʥʽʯʥʦʛʦò ʭʘʨʘʢʪʝʨʫ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ 

ʧʝʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ɼʣʷ ʦʧʠʩʫ ʧʦʜʽʙʥʠʭ ʜʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ 
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ʽʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʧʨʦʮʝʜʫʨʘʤʠ, ʧʨʦʪʦʢʦʣʘʤʠ ʘʙʦ ʘʣʛʦʨʠʪʤʘʤʠ. ʄʠ 

ʙʫʜʝʤʦ ʨʦʟʨʽʟʥʶʚʘʪʠ ʮʽ ʧʦʥʷʪʪʷ. ʇʨʦ ʘʣʛʦʨʠʪʤʠ ʪʘ ʧʨʦʪʦʢʦʣʠ ʙʫʜʝʤʦ 

ʛʦʚʦʨʠʪʠ, ʢʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʧʝʚʥʽ ʢʦʥʢʨʝʪʥʽ ʚʽʜʦʤʽ ʧʨʦʮʝʜʫʨʠ ʯʠ ʧʨʦʪʦʢʦʣʠ 

(ʘʣʛʦʨʠʪʤ ɽʚʢʣʽʜʘ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʩʧʽʣʴʥʦʛʦ ʜʽʣʴʥʠʢʘ ʜʚʦʭ 

ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ, ʘʣʛʦʨʠʪʤ ʧʦʜʽʣʫ ʚʽʜʨʽʟʢʘ ʥʘʚʧʽʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ ʽ 

ʣʽʥʽʡʢʠ, ʧʨʦʪʦʢʦʣ ʚʟʷʪʪʷ ʘʥʘʣʽʟʫ ʥʘ ʙʽʦʭʽʤʽʶ ʢʨʦʚʽ ʪʦʱʦ) ʘʙʦ ʙʽʣʴʰ ʟʘʛʘʣʴʥʦ, 

ʢʦʣʠ ʧʨʦʮʝʜʫʨʠ ʦʧʠʩʘʥʽ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʬʦʨʤʘʣʴʥʠʭ ʤʦʚʘʭ. ʆʧʠʩʠ ʘʣʛʦʨʠʪʤʽʚ 

ʚ ʪʘʢʠʭ ʤʦʚʘʭ ʦʙʦʚôʷʟʢʦʚʦ ʩʢʽʥʯʝʥʥʽ. ɺʠʜʘʪʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʄʃ ʙʫʣʦ 

ʩʪʚʦʨʝʥʥʷ ʚ 30-ʭ ʨʦʢʘʭ 20 ʩʪ. ʧʝʨʰʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʬʦʨʤʘʣʴʥʠʭ ʤʦʚ ʜʣʷ 

ʧʦʜʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʽ ʤʘʪʝʤʘʪʠʯʥʝ ʫʪʦʯʥʝʥʥʷ ʪʠʤ ʩʘʤʠʤ ʧʦʥʷʪʪʷ ʘʣʛʦʨʠʪʤʫ 

ʪʘ ʘʣʛʦʨʠʪʤʽʯʥʦ ʦʙʯʠʩʣʶʚʘʥʦʾ ʬʫʥʢʮʽʾ (ɸʆʌ). ʇʝʨʰʠʤʠ ʬʦʨʤʘʣʴʥʠʤʠ 

ʢʣʘʩʘʤʠ ʘʣʛʦʨʠʪʤʽʚ ʙʫʣʠ ʤʘʰʠʥʠ ʇʦʩʪʘ ʽ ʊʴʶʨʽʥʛʘ (1936-1937) (ʷʢʽ ʚʠʥʠʢʣʠ 

ʥʝʟʘʣʝʞʥʦ ʽ ʙʫʣʠ ʬʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽ, ʘʣʝ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʽ ʷʢ ʤʘʰʠʥʠ 

ʊʶʨʽʥʛʘ), ʧʝʨʰʠʤʠ ʞ ʬʦʨʤʘʣʴʥʦ ʦʧʠʩʘʥʠʤʠ ʢʣʘʩʘʤʠ ɸʆʌ ï -l

ʦʙʯʠʩʣʶʚʘʥʽ (ɸ.ʏʦʨʯ,1936 ) ʪʘ ʯʘʩʪʢʦʚʦ-ʨʝʢʫʨʩʠʚʥʽ (ʉ.ʂʣʽʥʽ, 1936) ʬʫʥʢʮʽʾ.  

ʄʘʪʝʤʘʪʠʯʥʝ ʫʪʦʯʥʝʥʥʷ ʧʦʥʷʪʪʷ ʘʣʛʦʨʠʪʤʫ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʩʪʨʦʛʦ 

ʧʦʩʪʘʚʠʪʠ ʧʠʪʘʥʥʷ ʧʨʦ ʥʝ ʽʩʥʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʟʘʜʘʯ, ʱʦ ʜʦ ʮʴʦʛʦ  ʙʫʣʦ ʥʝʤʦʞʣʠʚʦ. ʇʦʜʽʙʥʽ ʟʘʜʘʯʽ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʤʘʩʦʚʠʭ 

ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʧʨʦʙʣʝʤ. ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʪʘʢʦʾ ʧʨʦʙʣʝʤʠ ʧʦʪʨʽʙʥʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʟʘʜʘʪʠ ʧʝʚʥʫ ʤʥʦʞʠʥʫ ʝʣʝʤʝʥʪʽʚ M  ʽ ʧʝʚʥʫ ʾʾ ʚʣʘʩʥʫ 

ʧʽʜʤʥʦʞʠʥʫ MM Ë0 . ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʦʟʥʘʯʘʻ, ʱʦ ʤʘʻ ʙʫʪʠ ʘʣʛʦʨʠʪʤ ʜʣʷ 

ʧʦʨʦʜʞʝʥʥʷ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ ʜʘʥʦʾ ʤʥʦʞʠʥʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ 

ʧʽʜʤʥʦʞʠʥʠ MM Ë0  ʥʘʟʠʚʘʻʪʴʩʷ ʬʫʥʢʮʽʷ 
í
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Í
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ʄʥʦʞʠʥʘ 0M ʥʘʟʠʚʘʻʪʴʩʷ ʘʣʛʦʨʠʪʤʽʯʥʦ ʨʦʟʚôʷʟʥʦʶ (ʘʙʦ ʧʨʦʩʪʦ 

ʨʦʟʚôʷʟʥʦʶ), ʷʢʱʦ ʽʩʥʫʻ ʘʣʛʦʨʠʪʤ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʾʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ ʬʫʥʢʮʽʾ )(
0

xMc . ʏʘʩʪʢʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ 

ʤʥʦʞʠʥʠ MM Ë0  ʥʘʟʠʚʘʻʪʴʩʷ ʬʫʥʢʮʽʷ )(
0

xMc , ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ 1 ʜʣʷ  

0MxÍ  ʽ ʥʝʚʠʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʪʠ x . ʄʥʦʞʠʥʘ 0M ʥʘʟʠʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʦ 

ʨʦʟʚôʷʟʥʦʶ, ʷʢʱʦ ʽʩʥʫʻ ʘʣʛʦʨʠʪʤ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʾʾ ʯʘʩʪʢʦʚʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ ʬʫʥʢʮʽʾ )(
0

xMc . ʊʘʢʠʡ ʘʣʛʦʨʠʪʤ ʟʘ ʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ 

ʢʨʦʢʽʚ ʙʫʜʝ ʚʠʜʘʚʘʪʠ ʨʝʟʫʣʴʪʘʪ 1 ʽ ʧʨʘʮʶʚʘʪʠ ʥʝʩʢʽʥʯʝʥʥʦ ʥʘ ʝʣʝʤʝʥʪʘʭ, ʜʝ 

ʯʘʩʪʢʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʬʫʥʢʮʽʷ ʥʝ ʚʠʟʥʘʯʝʥʘ. ʄʘʩʦʚ ̔ ʘʣʛʦʨʠʪʤʽʯʥ ̔

ʧʨʦʙʣʝʤʠ ʧʦʚôʷʟʘʥ ̔ ʟ ʧʠʪʘʥʥʷʤ ʯʠ ʙʫʜʝ ʧʝʚʥʘ  ʧʽʜʤʥʦʞʠʥʘ MM Ë0  

ʨʦʟʚôʷʟʥʦʶ (ʥʝ ʨʦʟʚôʷʟʥʦʶ) ʘʙʦ ʯʘʩʪʢʦʚʦ ʨʦʟʚôʷʟʥʦʶ (ʯʘʩʪʢʦʚʦ 

ʥʝʨʦʟʚôʷʟʥʦʶ). ɿʘʟʥʘʯʠʤʦ, ʷʢʱʦ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʦʩʪʽ 0M , ʪʦ 

ʽʩʥʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦ ʥʝʨʦʟʚôʷʟʥʠʭ ʧʨʦʙʣʝʤ, ʦʯʝʚʠʜʥʝ, ʘʜʞʝ ʚʩʽʭ  

ʘʣʛʦʨʠʪʤʽʚ ( ʷʢ ʩʢʽʥʯʝʥʥʠʭ ʦʙôʻʢʪʽʚ) ʪʽʣʴʢʠ ʟʣʽʯʝʥʘ ʢʽʣʴʢʽʩʪʴ, ʘ ʚʩʽʭ 

ʧʽʜʤʥʦʞʠʥʠ, ʥʘʧʨʠʢʣʘʜ, ʤʥʦʞʠʥʠ N - ʢʦʥʪʠʥʫʫʤ. ʇʨʠʢʣʘʜʘʤʠ ʤʘʩʦʚʠʭ 

ʧʨʦʙʣʝʤ ʻ: 1) ʧʨʦʙʣʝʤʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʯʠ ʙʫʜʝ ʪʨʠʢʫʪʥʠʢ ʟʽ ʩʪʦʨʦʥʘʤʠcba ,,

- ʥʘʪʫʨʘʣʴʥʠʤʠ ʯʠʩʣʘʤʠ ï ʧʨʷʤʦʢʫʪʥʠʤ, 2) ʯʠ ʙʫʜʝ ʜʦʚʽʣʴʥʝ ʥʘʪʫʨʘʣʴʥʝ 
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ʯʠʩʣʦn : a) ʧʨʦʩʪʠʤ, ʙ) ʯʠʩʣʦʤ ɻʦʣʴʜʙʘʭʘ ʪʦʱʦ. ʇʨʦʙʣʝʤʠ 1) ʪʘ 2ʘ) ʻ 

ʨʦʟʚôʷʟʥʠʤʠ, ʧʨʦʙʣʝʤʘ 2ʙ) ï ʚʽʜʢʨʠʪʘ. ɿ ʦʩʪʘʥʥʴʦʶ ʧʦʚôʷʟʘʥʽ, ʬʘʢʪʠʯʥʦ, ʜʚʽ 

ʨʽʟʥʽ ʚʽʜʢʨʠʪʽ ʧʨʦʙʣʝʤʠ ï ʤʘʩʦʚʘ ʽ ʤʘʪʝʤʘʪʠʯʥʘ. ʋ ʧʝʨʰʽʡ ʤʦʚʘ ʡʜʝ ʧʨʦ 

ʽʩʥʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʧʦʰʫʢʫ ʜʚʦʭ ʧʨʦʩʪʠʭ ʯʠʩʝʣ, ʷʢʽ ʚ ʩʫʤʽ ʜʘʜʫʪʴ ʜʘʥʝ 

ʜʦʚʽʣʴʥʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ, ʘ ʚ ʜʨʫʛʽʡ ï ʪʽʣʴʢʠ ʧʨʦ ʩʘʤ ʬʘʢʪ ʽʩʥʫʚʘʥʥʷ ʪʘʢʠʭ 

ʯʠʩʝʣ ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʠʩʣʘ.  

ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʙʫʣʘ ʤʘʪʝʤʘʪʠʯʥʦ ʜʦʚʝʜʝʥʘ ʘʣʛʦʨʠʪʤʽʯʥʘ 

ʥʝʨʦʟʚôʷʟʥʽʩʪʴ ʧʨʦʙʣʝʤ ʩʘʤʦʟʘʩʪʦʩʦʚʥʦʩʪʽ ʪʘ ʟʫʧʠʥʢʠ ʤʘʰʠʥ ʊʴʶʨʽʥʛʘ. 

ʇʦʪʽʤ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʘʣʛʦʨʠʪʤʽʯʥʘ ʥʝʨʦʟʚôʷʟʥʽʩʪʴ ʪʘ ʯʘʩʪʢʦʚʘ 

ʥʝʨʦʟʚôʷʟʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʰʠʭ ʧʨʦʙʣʝʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ, 

ʜʠʩʢʨʝʪʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʘʣʛʝʙʨʠ. ʅʘʚʝʜʝʤʦ ʪʨʠ ʥʘʡʙʽʣʴʰ ʛʫʯʥʽ 

ʘʣʛʦʨʠʪʤʽʯʥʦ ʥʝʨʦʟʚôʷʟʥʽ ʧʨʦʙʣʝʤʠ: ʧʝʨʝʚʽʨʢʘ ʚʩʶʜʠ ʽʩʪʠʥʥʦʩʪʽ ʬʦʨʤʫʣ  

1-ʛʦ ʧʦʨʷʜʢʫ (ɸ. ʏʦʨʯ, 1936 ), ʧʨʦʙʣʝʤʘ ʪʦʪʦʞʥʦʩʪʽ ʩʣʽʚ ʚ ʛʨʫʧʘʭ  

(ʇ.ʉ. ʅʦʚʠʢʦʚ, 1955) ʪʘ ʟʥʘʤʝʥʠʪʘ 10-ʪʘ ʧʨʦʙʣʝʤʘ ɻʽʣʴʙʝʨʪʘ ʧʨʦ ʨʦʟʚôʷʟʥʽʩʪʴ 

ʜʽʦʬʘʥʪʦʚʠʭ ʨʽʚʥʷʥʴ ʚ ʮʽʣʠʭ ʯʠʩʣʘʭ (ʖ.ɺ. ʄʘʪʠʷʩʝʚʠʯ, 1970). ɺʩʽ ʚʦʥʠ 

ʚʠʷʚʠʣʠʩʷ ʘʣʛʦʨʠʪʤʽʯʥʦ ʥʝ ʨʦʟʚôʷʟʥʠʤʠ (ʧʨʦʪʝ ʘʣʛʦʨʠʪʤʽʯʥʦ ʨʦʟʚôʷʟʥʠʤʠ 

ʯʘʩʪʢʦʚʦ). 

ʉʴʦʛʦʜʥʽ ʪʝʦʨʽʷ ʘʣʛʦʨʠʪʤʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʛʽʣʢʠ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʚ ʟʚôʷʟʢʫ ʟ ʙʫʨʭʣʠʚʠʤ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʪʠʢʠ ʦʪʨʠʤʘʣʘ ʥʦʚʽ 

ʚʠʢʣʠʢʠ, ʚʽʜʦʢʨʝʤʠʣʘʩʴ ʚʽʜ ʄʃ ʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʞʝ ʷʢ ʦʢʨʝʤʠʡ ʨʦʟʜʽʣ 

ʤʘʪʝʤʘʪʠʢʠ. 

ɯ ʥʘ ʟʘʚʝʨʰʝʥʥʷ ʨʦʟʜʽʣʫ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ ʪʘ ʾʾ ʤʝʪʦʜʠ 

ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ ʪʘ ʥʘʫʢʦʚʦʛʦ 

ʩʚʽʪʦʛʣʷʜʫ. ʋ ʮʴʦʤʫ ʧʦʣʷʛʘʻ ʾʾ ʩʚʽʪʦʛʣʷʜʥʝ ʟʥʘʯʝʥʥʷ. ɸʣʝ ʱʦ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ, ʥʘʜʘʶʯʠ ʧʦʪʫʞʥʽ ʤʝʪʦʜʠ ʡ ʟʘʩʦʙʠ ʜʣʷ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʩʚʽʪʫ, 

ʤʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ ʚʦʜʥʦʯʘʩ ʜʦʩʣʽʜʞʫʻ ʽ ʧʨʠʥʮʠʧʦʚʽ ʦʙʤʝʞʝʥʥʷ ʮʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚ ʫʤʦʚʘʭ ʽʩʥʫʶʯʠʭ ʧʘʨʘʜʠʛʤ. ɯ ʚ ʮʴʦʤʫ ʾʾ ʦʩʦʙʣʠʚʘ ʮʽʥʥʽʩʪʴ. 
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ʈʦʟʜʽʣ ɯ.  ʇʈʆʇʆɿʀʎɯʁʅɸ ʃʆɻɯʂɸ 
 

ʗʢ ʤʠ ʚʞʝ ʩʢʘʟʘʣʠ,  ʤʝʪʦʶ  ʥʘʰʦʛʦ ʢʫʨʩʫ ʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʥʦʚʘʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ (ʄʃ). ʉʧʝʮʠʬʽʢʦʶ ʄʃ ʻ ʥʝ ʪʽʣʴʢʠ ʪʝ, ʱʦ ʚʦʥʘ ʚʠʚʯʘʻ 

ʤʦʜʝʣʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘ ʡ ʪʝ, ʱʦ ʚʦʥʘ ʩʧʠʨʘʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʥʘ   

ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ. ʎʠʤ ʧʦʷʩʥʶʻʪʴʩʷ ʽ ʚʠʙʽʨ ʤʦʚ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ.  ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʫ ɺʩʪʫʧʽ, ʚʦʥʠ  ʤʘʶʪʴ ʙʫʪʠ 

ʬʦʨʤʘʣʴʥʠʤʠ ʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʽʥʜʫʢʪʠʚʥʠʭ ʦʟʥʘʯʝʥʥʷʭ. ɯʥʜʫʢʪʠʚʥʝ 

ʦʟʥʘʯʝʥʥʷ (IO) ʤʥʦʞʠʥʠ M  ʤʘʻ ʥʘʩʪʫʧʥʫ ʩʪʨʫʢʪʫʨʫ:  

(ɹ) ɹʘʟʘ. ʌʽʢʩʫʻʪʴʩʷ ʧʝʚʥʘ ʤʥʦʞʠʥʘ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ.  ɼʝʷʢʽ ʞ 

ʝʣʝʤʝʥʪʠ  ʘʧʨʽʦʨʽ ʧʦʢʣʘʜʘʶʪʴʩʷ ʪʘʢʠʤʠ, ʱʦ ʥʘʣʝʞʘʪʴ M . 

(I ) ɯʥʜʫʢʪʠʚʥʠʡ ʧʝʨʝʭʽʜ. ɺʠʟʥʘʯʝʥʦ ʢʦʣʦ ʽʥʜʫʢʪʠʚʥʠʭ ʧʨʘʚʠʣ, ʷʢʽ ʟʘ 

ʝʣʝʤʝʥʪʘʤʠ ʟ  M  ʪʘ ʩʢʣʘʜʦʚʠʤʠ ʙʘʟʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʙʫʜʫʚʘʪʠ 

ʥʦʚʽ ʩʢʣʘʜʝʥʽ ʝʣʝʤʝʥʪʠ ʮʽʻʾ ʤʥʦʞʠʥʠ. 

(ʇ) ʇʦʚʥʦʪʘ. ʄʥʦʞʠʥʫ Mʩʢʣʘʜʘʶʪʴ ʫʩʽ ʾʾ ʙʘʟʦʚʽ ʪʘ ʩʢʣʘʜʝʥʽ ʝʣʝʤʝʥʪʠ 

ʽ ʪʽʣʴʢʠ ʚʦʥʠ.  

ɿʘ ʦʟʥʘʯʝʥʥʷʤ, ʩʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʠ ʟ ʙʘʟʠ (ɹ) ʥʝ ʥʘʣʝʞʘʪʴ M   

(ʥʝ ʧʣʫʪʘʪʠ ʾʭ ʟ ʩʢʣʘʜʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ). ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʾʭʥʷ 

ʩʫʢʫʧʥʽʩʪʴ ʧʦʨʦʞʥʷ.  ʊʘʢʘ ʩʪʨʫʢʪʫʨʘ ʝʣʝʤʝʥʪʽʚ ʤʥʦʞʠʥʠ M  ʜʦʟʚʦʣʷʻ 

ʟʨʫʯʥʦ ʦʧʝʨʫʚʘʪʠ ʥʠʤʠ ʷʢ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ. ɿʦʢʨʝʤʘ, ʜʦʚʦʜʠʪʠ 

ʾʭʥʽ ʚʣʘʩʪʠʚʦʩʪʽ  ʤʝʪʦʜʦʤ ʟʘʛʘʣʴʥʦʾ (ʩʪʨʫʢʪʫʨʥʦʾ) ʽʥʜʫʢʮʽʾ: 

 (ɹ) ʉʧʦʯʘʪʢʫ ʧʝʨʝʚʽʨʷʶʪʴ, ʯʠ ʚʠʢʦʥʫʻʪʴʩʷ ʜʘʥʘ ʚʣʘʩʪʠʚʽʩʪʴ )(xP   

ʜʣʷ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ,  ʷʢʽ ʥʘʣʝʞʘʪʴ  ʤʥʦʞʠʥʽ M .                                                                                          

(ɯ) ʇʦʪʽʤ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʽʥʜʫʢʪʠʚʥʽ ʧʨʘʚʠʣʘ ʟʙʝʨʽʛʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ )(xP .            

(ʇ) Cʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ  )(xP  ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʤʥʦʞʠʥʠ M . 

ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʨʦ ʽʥʜʫʢʪʠʚʥʽ ʦʟʥʘʯʝʥʥʷ ʪʘ ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʥʦʾ 

ʽʥʜʫʢʮʽʾ  ʜʠʚ. 2.2.  

ɺ ʢʣʘʩʠʯʥʽʡ ʧʨʦʧʦʟʠʮʽʡʥʦʾ ʣʦʛʽʮʽ (ʇʃ) ʚʩʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʥʘ ʨʽʚʥʽ ʩʪʨʫʢʪʫʨ, ʧʦʚôʷʟʘʥʠʭ  ʽʟ ʫʞʝ ʟʛʘʜʫʚʘʥʠʤʠ 

ʟʚôʷʟʢʘʤʠ ï ʟʘʧʝʨʝʯʝʥʥʷʤ, ʽʤʧʣʽʢʘʮʽʻʶ, ʜʠʟôʶʥʢʮʽʻʶ, ʢʦʥôʶʥʢʮʽʻʶ ʪʘ 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʶ, ʘ ʧʝʨʚʠʥʥʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʥʝ ʩʪʨʫʢʪʫʨʫʶʪʴʩʷ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʦʩʪʦ ʧʝʚʥʠʤʠ  ʘʙʩʪʨʘʢʪʥʠʤʠ ʽʤʝʥʘʤʠ. ɽʣʝʤʝʥʪʠ ʇʃ 

ʧʨʠʩʫʪʥʽ ʫ ʚʩʽʭ ʧʨʠʨʦʜʥʠʭ ʪʘ ʙʽʣʴʰʦʩʪʽ ʰʪʫʯʥʠʭ ʤʦʚ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

 

 

1.1. ʉʠʥʪʘʢʩʠʩ 
 

ɺʩʷʢʘ ʬʦʨʤʘʣʴʥʘ ʤʦʚʘ L  ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʫʧʦʨʷʜʢʦʚʘʥʦʛʦ ʘʣʬʘʚʽʪʫ 

,...},{ ba=A  ̔  ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʠʥʪʘʢʩʠʯʥʦ ʧʨʘʚʠʣʴʥʦ ʧʦʙʫʜʦʚʘʥʠʭ ʩʣʽʚ ʫ ʮʴʦʤʫ 

ʘʣʬʘʚʽʪʽ. ʉʣʦʚʘʤʠ ʚ ʘʣʬʘʚʽʪʽ Aʥʘʟʠʚʘʶʪʴʩʷ ʩʢʽʥʯʝʥʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʩʠʤʚʦʣʽʚ, ʪʦʙʪʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʛʣʷʜʫ  Ane ..1: , ʜʝ  0²n  ʥʘʟʠʚʘʻʪʴʩʷ 

ʜʦʚʞʠʥʦʶ ʩʣʦʚʘ e ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ e  . ʅʝʭʘʡ 
naneae == )(,...,)1( 1
, ʪʦʜʽ ʩʣʦʚʦ 
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 e ʧʦʜʘʻʪʴʩʷ ʷʢ ʟʚʠʯʘʡʥʦ naa ...1 . ʅʘʧʨʠʢʣʘʜ, ʚʠʨʘʟ baÙ  ʧʨʝʜʩʪʘʚʣʷʻ ʩʣʦʚʦ 

beeae =Ù== )3(,)2(,)1( . Cʣʦʚʦ e ʜʦʚʞʠʥʠ 0 ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʨʦʞʥʽʤ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʨʠ ʪʘʢʦʤʫ ʧʦʜʘʥʥʽ ʩʣʽʚ ʩʠʤʚʦʣ a  ʽ ʦʜʥʦʙʫʢʚʝʥʝ ʩʣʦʚʦ a  

ʧʦʜʘʶʪʴʩʷ ʦʜʥʘʢʦʚʦ, ʘʣʝ ʮʝ ʨʽʟʥʽ ʦʙôʻʢʪʠ. ʉʫʢʫʧʥʽʩʪʴ ʚʩʽʭ ʩʣʽʚ  ʚ ʘʣʬʘʚʽʪʽ  

W  ʧʦʟʥʘʯʘʻʪʴʩʷ *W . ʆʪʞʝ, ʤʦʚʘ L  ̒  ʧʝʚʥʦʶ ʧʽʜʤʥʦʞʠʥʦʶ ʩʣʽʚ ʟ ʩʫʢʫʧʥʦʩʪʽ 
*W . ʂʦʥʢʘʪʝʥʘʮʽʻʶ vuA  ʩʣʽʚ vu,  ʥʘʟʠʚʘʻʪʴʩʷ ʩʣʦʚʦ uv. ʂʦʞʥʝ ʩʣʦʚʦ 

ʦʜʥʦʟʥʘʯʥʦ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʥʘ ʢʦʥʢʘʪʝʥʘʮʽʶ ʦʢʨʝʤʠʭ ʦʜʥʦʙʫʢʚʝʥʠʭ ʩʣʽʚ. 

ʆʧʝʨʘʮʽʷ ʢʦʥʢʘʪʝʥʘʮʽʾ ʻ ʘʩʦʮʽʘʪʠʚʥʦʶ, ʪʦʤʫ ʘʣʛʝʙʨʘ Fs =( *W , A,e)  ʻ 

ʥʘʧʽʚʛʨʫʧʦʶ2, ʚ ʷʢʽʡ  ʢʦʥʩʪʘʥʪʘ e ʻ  ʦʜʠʥʠʮʝʶ. ɺʠʟʥʘʯʠʤʦ ʥʘ ʩʣʦʚʘʭ ʚ 

ʘʣʬʘʚʽʪʽ W  ʚʽʜʥʦʰʝʥʥʷ ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʦʛʦ (B) ʪʘ ʢʚʘʟʽʣʝʢʩʠʢʦʛʨʘʬʽʯʥʦʛʦ 

ʧʦʨʷʜʢʫ (-). ɼʣʷ ʩʣʽʚ vu, :   (1) vBe  ʜʣʷȩv , (2) yvxuB  ʜʣʷ Ayx Í,  ʽ yx< , 

(3) xvxuB  ʜʣʷ AxÍ  ʽ vuB  ʪʘ  vu- , ʷʢʱʦ (1) vu <  ʘʙʦ (2) vu =  ʽ vuB . 

ʄʦʚʘ ʇʃ ʜʫʞʝ ʧʨʦʩʪʘ. ɰʾ ʘʣʬʘʚʽʪ A ʩʢʣʘʜʘʶʪʴ ʧʨʦʧʦʟʠʮʽʡʥʽ ʟʤʽʥʥʽ 

ʩʫʢʫʧʥʦʩʪʽ { },...,,...,
11

yxyxV = ,  ʟʚôʷʟʢʠ ʟʘʧʝʨʝʯʝʥʥʷ × ʪʘ ʜʠʟôʶʥʢʮʽʾ Ù, ʘ 

ʪʘʢʦʞ  ʧʘʨʘ ʩʣʫʞʙʦʚʠʭ ʩʠʤʚʦʣʽʚ-ʜʫʞʦʢ  ( , ).  ʄʥʦʞʠʥʘ ʧʨʦʧʦʟʠʮʽʡʥʠʭ 

ʬʦʨʤʫʣ  ʚʠʟʥʘʯʘʻʪʴʩʷ  ʽʥʜʫʢʪʠʚʥʦ.  (ɹ) ɹʘʟʦʚʽ ʬʦʨʤʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʧʨʦʧʦʟʠʮʽʡʥʠʤʠ ʟʤʽʥʥʠʤʠ. ʉʠʤʚʦʣʠ-ʟʚôʷʟʢʠ ʪʘ ʜʫʞʢʠ ʻ ʙʘʟʦʚʠʤʠ 

ʩʢʣʘʜʦʚʠʤʠ ʬʦʨʤʫʣ. (ɯ) ɺʩʽ ʽʥʰʽ ʬʦʨʤʫʣʠ  ʽʥʜʫʢʪʠʚʥʦ ʟʘʜʘʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʚôʷʟʦʢ. ɸ ʩʘʤʝ, ʷʢʱʦ F ̔   Y ï ʬʦʨʤʫʣʠ, ʪʦ ʩʣʦʚʘ  )( F×  ̔  )( YÙF  

ʻ ʬʦʨʤʫʣʘʤʠ. (ʇ) ɯʥʰʠʭ ʧʨʦʧʦʟʠʮʽʡʥʠʭ ʬʦʨʤʫʣ ʥʝʤʘʻ.  ʌʦʨʤʫʣʠ F ʽ  Y  

ʥʘʟʠʚʘʶʪʴʩʷ ʧʽʜʬʦʨʤʫʣʘʤʠ ʥʦʚʠʭ ʬʦʨʤʫʣ. ʊʘʢʦʞ ʧʽʜʬʦʨʤʫʣʘʤʠ ʥʦʚʠʭ 

ʬʦʨʤʫʣ ʙʫʜʫʪʴ ʽ ʚʩʽ ʾʭʥʽ ʚʣʘʩʥʽ ʧʽʜʬʦʨʤʫʣʠ. ʊʘʢʠʤ ʯʠʥʦʤ,  ʩʣʦʚʘ x  ʽ 

))(( yx ×Ù  ï ʧʨʦʧʦʟʠʮʽʡʥʽ ʬʦʨʤʫʣʠ, ʘ ʩʣʦʚʦ yxÙ  ï ʥʽ, ʪʦʤʫ ʱʦ ʚʽʜʩʫʪʥʽ 

ʟʦʚʥʽʰʥʽ ʜʫʞʢʠ. ʋ ʜʨʫʛʽʡ ʬʦʨʤʫʣʽ ʧʽʜʬʦʨʤʫʣʘʤʠ ʻ ʬʦʨʤʫʣʠ x , )( y× . 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʤʦʚ (ʤʦʚ-ʦʙôʻʢʪʽʚ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʘʤʦʚʠ. ɰʭʥʷ 

ʤʝʪʘ ï ʩʧʨʦʩʪʠʪʠ  (ʩʢʦʨʦʪʠʪʠ) ʧʦʜʘʥʥʷ ʜʝʷʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʚʠ-ʦʙôʻʢʪʫ, ʘ 

ʟ ̔ʥʰʦʛʦ ʙʦʢʫ, ʱʝ ʡ, ʤʦʞʣʠʚʦ, ʧʨʠʜʘʪʠ ʾʤ ʧʝʚʥʠʡ ʦʩʦʙʣʠʚʠʡ ʩʤʠʩʣ. 

ɻʦʣʦʚʥʘ ʚʠʤʦʛʘ ʜʦ ʤʝʪʘʢʦʥʩʪʨʫʢʮʽʡ ï ʧʨʦʩʪʦʪʘ ʡ  ʰʚʠʜʢʝ ʪʘ  ʦʜʥʦʟʥʘʯʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʦʙôʻʢʪʘ, ʷʢʠʡ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ. ɺ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ ʟʨʦʙʠʤʦ ʥʘʩʪʫʧʥʝ ʟʘʫʚʘʞʝʥʥʷ. ʊʨʫʜʥʦʱʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʟ  ʨʦʟʫʤʽʥʥʷʤ 

ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ  ʪʚʝʨʜʞʝʥʥʷ ʯʠ ʡʦʛʦ  ʜʦʚʝʜʝʥʥʷ, ʥʝʨʽʜʢʦ 

ʦʙʫʤʦʚʣʝʥʽ  ʥʝʨʦʟʫʤʽʥʥʷʤ ʜʦ ʢʽʥʮʷ ʩʠʩʪʝʤʠ ʧʝʨʚʠʥʥʠʭ ʦʟʥʘʯʝʥʴ ʪʘ 

ʧʦʟʥʘʯʝʥʴ. ʊʦʤʫ, ʢʦʣʠ ʚʠʥʠʢʘʻ ʪʘʢʘ ʧʨʦʙʣʝʤʘ, ʧʦʪʨʽʙʥʦ ʩʧʦʯʘʪʢʫ 

ʧʦʚʝʨʥʫʪʠʩʴ ʜʦ ʤʝʪʘʤʦʚʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʬʦʨʤʘʣʴʥʠʭ ʦʟʥʘʯʝʥʴ, ʘ ʚʞʝ ʧʦʪʽʤ 

ʜʦ ʩʘʤʦʾ ʣʦʛʽʢʠ ʜʦʚʝʜʝʥʥʷ. 

ʆʟʥʘʯʝʥʥʷ ʜʝʷʢʠʭ ʤʝʪʘʤʦʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʝʤʦ ʷʚʥʦ ʟʘʜʘʚʘʪʠ ʚ 

ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: 

                                                      
2 Free semigroup (ʘʥʣ.) ï ʚʽʣʴʥʘ ʥʘʧʽʚʛʨʫʧʘ.  
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ñʤʝʪʘʢʦʥʩʪʨʫʢʮʽʷò¹òʢʦʥʩʪʨʫʢʮʽʷ ʤʦʚʠ-ʦʙôʻʢʪʫò, ʜʝ ʩʠʤʚʦʣ ¹ ʦʟʥʘʯʘʻ 

ʩʠʥʪʘʢʩʠʯʥʫ ʨʽʚʥʽʩʪʴ. 

ɺ ʤʝʪʘʤʦʚʽ ʇʃ ʫ ʬʦʨʤʫʣʘʭ ʦʧʫʩʢʘʶʪʴʩʷ ʟʦʚʥʽʰʥʽ ʜʫʞʢʠ, ʘ ʧʦʨʷʜ ʟ̔ 

ʦʩʥʦʚʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʚʚʦʜʷʪʴʩʷ  ʤʝʪʘʟʚôʷʟʢʠ: ʢʦʥ'ʶʥʢʮʽʷ &, ʽʤʧʣʽʢʘʮʽʷ  ʪʘ 

ʝʢʚʽʚʘʣʝʥʮʽʷ ª  . ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʠʩ yxÙ   ʫ ʤʝʪʘʤʦʚʽ ʻ ʢʦʨʝʢʪʥʠʤ. ɼʣʷ 

ʜʦʚʽʣʴʥʠʭ ʬʦʨʤʫʣ F ʽ Y ʾʭʥʷ ʢʦʥ'ʶʥʢʮʽʷ F&Y, ʽʤʧʣʽʢʘʮʽʷ FY  

ʪʘ ʝʢʚʽʚʘʣʝʥʮʽʷ FªY ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: F&Y¹ ( )Y×ÙF×× ,   

FY¹( )YÙF×  ʪʘ FªY ¹ (FY&YF). ʇʽʜʬʦʨʤʫʣʘʤʠ ʜʘʥʠʭ  

ʤʝʪʘʬʦʨʤʫʣ  ʥʘʟʠʚʘʶʪʴʩʷ ʬʦʨʤʫʣʠ F ʽ  Y  ʽ ʫʩʽ ʾʭʥʽ ʚʣʘʩʥʽ  ʧʽʜʬʦʨʤʫʣʠ.  ɺ 

ʽʤʧʣʽʢʘʮʽʾ ʧʽʜʬʦʨʤʫʣʘ F ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʩʠʣʢʦʶ, ʘ Y- ʚʠʩʥʦʚʢʦʤ.  ʉʤʠʩʣʦʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ  ʚʚʝʜʝʥʠʭ ʤʝʪʘʟʚôʷʟʦʢ ʩʪʘʥʝ ʟʨʦʟʫʤʽʣʠʡ ʟ̔ ʾʭʥʴʦʾ ʩʝʤʘʥʪʠʢʠ. 

ɼʣʷ ʩʢʦʨʦʯʝʥʥʷ ʬʦʨʤʫʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʧʨʽʦʨʠʪʝʪ 

ʟʚôʷʟʦʢ ʽ ʤʝʪʘʟʚôʷʟʦʢ: ªÙ× ,,&,, . ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʧʫʱʝʥʠʭ 

ʜʫʞʦʢ ʫ ʩʣʦʚʘʭ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʽʜʬʦʨʤʫʣ  ʟʘʧʝʨʝʯʝʥʥʷ, ʧʦʪʽʤ ï 

ʢʦʥôʶʥʢʮʽʾ  ʽ ʜʘʣʽ ʟʘ ʩʧʠʩʢʦʤ. ʅʘʧʨʠʢʣʘʜ,  ʤʝʪʘʬʦʨʤʫʣʘ ×FY&YÙF 

ʩʢʦʨʦʯʝʥʦ ʧʨʝʜʩʪʘʚʣʷʻ ʬʦʨʤʫʣʫ ((×F)((Y&Y)ÙF)). 

ʋ ʟʘʧʠʩ ʬʦʨʤʫʣ ʪʘ ʚ ʣʘʥʮʶʞʢʠ ʾʭʥʽʭ ʧʝʨʝʪʚʦʨʝʥʴ ʙʫʜʝʤʦ   ʚʩʪʘʚʣʷʪʠ  

ʢʦʤʝʥʪʘʨʽ  ʚʠʛʣʷʜʫ  ñ --[ʢʦʤʝʥʪʘʨ]ò, ʷʢʽ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ 

ʬʦʨʤʫʣ, ʘʣʝ ʧʦʣʝʛʰʫʶʪʴ ʟʨʦʟʫʤʽʪʠ  ʩʤʠʩʣ ʬʦʨʤʫʣʠ ʯʠ ʾʾ ʯʘʩʪʠʥʠ. ʂʦʤʝʥʪʘʨ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʩʴʦʛʦ ʩʣʦʚʘ ʟ ʧʦʯʘʪʢʫ ʧʦʪʦʯʥʦʛʦ  ʨʷʜʢʘ ʪʝʢʩʪʫ. ʇʦʜʽʙʥʽ 

ʢʦʤʝʥʪʘʨʽ ʥʝ ʤʘʶʪʴ ʟʜʠʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʢʽʚ ʪʘ ʧʨʦʛʨʘʤʽʩʪʽʚ, ʟʥʘʡʦʤʠʭ  ʟ 

ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʝʥʪʘʨ ʚ ʟʘʧʠʩʽ ʤʝʪʘʬʦʨʤʫʣʠ acabdB
acʩB  :   

acabdB  B    --[ cb< ] 

 acʩB     
ʤʽʩʪʠʪʴ ʬʘʢʪ, ʷʢʠʡ ʧʦʷʩʥʶʻ, ʯʦʤʫ ʜʨʫʛʝ ʩʣʦʚʦ ʩʪʘʨʰʝ ʚʽʜ ʧʝʨʰʦʛʦ . 

 

 

1.2. ʉʝʤʘʥʪʠʢʘ  
 

ʑʦʙ ʟʘʜʘʪʠ ʩʝʤʘʥʪʠʢʫ ʇʃ, ʧʦʪʨʽʙʥʦ ʩʧʦʯʘʪʢʫ ʧʨʦʽʥʪʝʨʧʨʝʪʫʚʘʪʠ  

ʦʩʥʦʚʥʽ ʩʠʤʚʦʣʠ ʾʾ ʘʣʬʘʚʽʪʫ. ɯʩʪʠʥʥʽʩʥʽ ʟʥʘʯʝʥʥʷ ʇʃ ï ʽʩʪʠʥʫ ʪʘ ʭʠʙʫ ï 

ʙʫʜʝʤʦ ʩʢʦʨʦʯʝʥʦ ʧʦʟʥʘʯʘʪʠ 1 ʪʘ 0. ʇʦʢʣʘʜʝʤʦ  B= }1,0{ . ɯʥʪʝʨʧʨʝʪʘʮʽʶ 

ʧʨʦʧʦʟʠʮʽʡʥʠʭ ʩʠʤʚʦʣʽʚ ʟʘʜʘʻ ʚʽʜʦʙʨʘʞʝʥʥʷ BVI : . ʆʩʥʦʚʥʽ ʟʚôʷʟʢʠ 

ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ ʧʝʚʥʽ ʦʧʝʨʘʮʽʾ ʥʘ ʽʩʪʠʥʥʽʩʥʠʭ ʟʥʘʯʝʥʥʷʭ: 

1)11()10()01(,0)00(,10,01 =Ù=Ù=Ù=Ù=×=× .  ʊʦʜʽ ʟ ʦʟʥʘʯʝʥʥʷ ʤʝʪʘʟʚôʷʟʦʢ  

ʚʠʧʣʠʚʘʻ, ʱʦ  ʢʦʥ'ʶʥʢʮʽʷ x( & )y  ̔ ʩʪʠʥʥʘ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ 1==yx , ʥʘ ʨʝʰʪʽ 

ʥʘʙʦʨʘʭ ʚʦʥʘ ʭʠʙʥʘ. ɯʤʧʣʽʢʘʮʽʷ )( yx  ʭʠʙʥʘ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ  1=x , 0=y , 

ʥʘ ʨʝʰʪʽ ʥʘʙʦʨʘʭ ʚʦʥʘ ʽʩʪʠʥʥʘ. ɽʢʚʽʚʘʣʝʥʮʽʷ )( yxª  ʽʩʪʠʥʥʘ ʪʽʣʴʢʠ ʫ 

ʚʠʧʘʜʢʫ yx= , ʥʘ ʨʝʰʪʽ ʥʘʙʦʨʘʭ ʭʠʙʥʘ. 
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ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʩʢʣʘʜʝʥʠʭ ʬʦʨʤʫʣ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʾʭʥʻ ʽʥʜʫʢʪʠʚʥʝ 

ʦʟʥʘʯʝʥʥʷ. ʇʦʟʥʘʯʠʤʦ  IF  ʟʥʘʯʝʥʥʷ ʬʦʨʤʫʣʠ F ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ I . ʊʦʜʽ 

ʟʘ ʦʟʥʘʯʝʥʥʷʤ, ʜʣʷ ʜʦʚʽʣʴʥʠʭ ʬʦʨʤʫʣ F ̔  Y: )()( II F×=F× , ( ) III
YÙF=YÙF

, F( & II F=Y) & IY , ( ) III
YF=YF , ( ) III

YªF=YªF .   

ʅʘʧʨʠʢʣʘʜ, ʟʥʘʡʜʝʤʦ ʟʥʘʯʝʥʥʷ ʬʦʨʤʫʣʠ zyxx ªÙ×   

ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ :I 1,0,1 === III zyx .  

ʄʘʻʤʦ =ªÙ×=ªÙ× II zyxxzyxx )))()((()(

=ªÙ×= )))()((( IIII zyxx =ªÙ× )1))01()1((( 1)11()1)10(( =ª=ª . 

ʊʝʧʝʨ ʧʦʜʠʚʠʤʦʩʷ, ʷʢ ʚʠʛʣʷʜʘʻ ʚ ʇʃ ʮʝʥʪʨʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʜʣʷ  

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʽʩʪʠʥʥʦʩʪʽ ʬʦʨʤʫʣ ï ʚʽʜʥʦʰʝʥʥʷ ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ  |=. ʎʝ 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʬʦʨʤʫʣʘʤʠ F ʽ  Y ʤʘʻ ʤʽʩʮʝ (F|=Y), ʷʢʱʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ I : ( ) 1=YF
I
, ʪʦʙʪʦ , ʷʢʱʦ ʧʦʩʠʣʢʘ IF  ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ I

ʽʩʪʠʥʥʘ, ʪʦ ʽ ʚʠʩʥʦʚʦʢ IYʪʘʢʦʞ ʽʩʪʠʥʥʠʡ. ʅʘʛʘʜʘʻʤʦ, ʱʦ ʟʘʧʠʩ |=Y ʦʟʥʘʯʘʻ 

ʚʩʶʜʠ ʽʩʪʠʥʥʽʩʪʴ Y. ɺ ʇʃ ʚʩʶʜʠ ʽʩʪʠʥʥʽ ʬʦʨʤʫʣʠ ʥʘʟʠʚʘʶʪʴʩʷ 

ʪʘʚʪʦʣʦʛʽʷʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ F|=Y ʤʘʻ ʤʽʩʮʝ ʪʦʜʽ ʽ 

ʪʽʣʴʢʠ ʪʦʜʽ,  ʢʦʣʠ ʽʤʧʣʽʢʘʮʽʷ ( )YF  ʻ ʪʘʚʪʦʣʦʛʽʻʶ. ʌʦʨʤʫʣʘ ʻ 

ʩʫʧʝʨʝʯʥʽʩʪʶ, ʷʢʱʦ ʾʾ ʟʘʧʝʨʝʯʝʥʥʷ ʻ ʪʘʚʪʦʣʦʛʽʻʶ. 

 

ʃʝʤʘ 1.1. ʇʨʦʙʣʝʤʠ ʪʘʚʪʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʩʫʧʝʨʝʯʣʠʚʦʩʪʽ ʜʦʚʽʣʴʥʦʾ 

ʧʨʦʧʦʟʠʮʽʡʥʦʾ ʬʦʨʤʫʣʠ F ʻ ʨʦʟʚôʷʟʥʠʤʠ. 

Ʒɼʣʷ ʧʝʨʝʚʽʨʢʠ ʯʠ ʻ  ʬʦʨʤʫʣʘ F ʪʘʚʪʦʣʦʛʽʻʶ  ʽʩʥʫʻ ʧʨʦʩʪʘ 

ʧʨʦʮʝʜʫʨʘ. ʅʝʭʘʡ ʚ F n  ʧʨʦʧʦʟʠʮʽʡʥʠʭ ʟʤʽʥʥʠʭ. ʂʽʣʴʢʽʩʪʴ ʧʦʧʘʨʥʦ ʨʽʟʥʠʭ 

ʽʥʪʝʨʧʨʝʪʘʮʽʡ ʮʠʭ ʟʤʽʥʥʠʭ ʜʦʨʽʚʥʶʻ n2 . ɿʥʘʯʝʥʥʷ ʚʩʽʭ ʽʥʰʠʭ ʧʨʦʧʦʟʠʮʽʡʥʠʭ 

ʟʤʽʥʥʠʭ ʤʦʚʠ  ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʟʥʘʯʝʥʥʷ ʬʦʨʤʫʣʠ F. ɼʣʷ ʢʦʞʥʦʾ ʪʘʢʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʟʥʘʯʝʥʥʷ ʬʦʨʤʫʣʠ ʽ ʷʢʱʦ ʚʩʽ ʚʦʥʠ ʽʩʪʠʥʥʽ, ʪʦ 

ʬʦʨʤʫʣʘ ʻ  ʪʘʚʪʦʣʦʛʽʻʶ, ʷʢʱʦ ʞ ʮʝ ʥʝ ʪʘʢ, ʪʦ ʬʦʨʤʫʣʘ ï ʥʝ ʪʘʚʪʦʣʦʛʽʷ. ʑʦʙ 

ʮʷ ʧʨʦʮʝʜʫʨʘ ʩʪʘʣʘ ʘʣʛʦʨʠʪʤʦʤ, ʾʾ ʧʦʪʨʽʙʥʦ ʦʧʠʩʘʪʠ ʬʦʨʤʘʣʴʥʦ. ʅʘ ʜʘʥʦʤʫ 

ʝʪʘʧʽ ʥʘʤ ʜʦʩʪʘʪʥʴʦ ʽ ʪʘʢʦʛʦ  ʦʧʠʩʫ.  

ʈʦʟʚôʷʟʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʩʫʧʝʨʝʯʣʠʚʦʩʪʽ ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʦʟʚôʷʟʥʦʩʪʽ 

ʧʨʦʙʣʝʤʠ ʪʘʚʪʦʣʦʛʽʯʥʦʩʪʽ ʬʦʨʤʫʣ.ƹ 

ʅʝʜʦʣʽʢʦʤ ʜʘʥʦʾ ʧʨʦʮʝʜʫʨʠ ʻ ʾʾ ʝʢʩʧʦʥʝʥʪʥʘ ʯʘʩʦʚʘ ʩʢʣʘʜʥʽʩʪʴ.  

 

ʄʝʪʦʜ ʨʝʜʫʢʮʽʾ. ʌʦʨʤʫʣʘ ʩʧʨʦʩʪʦʚʥʘ, ʷʢʱʦ ʽʩʥʫʻ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʥʘ 

ʷʢʽʡ ʚʦʥʘ ʭʠʙʥʘ. ɸʥʘʣʦʛʽʯʥʦ, ʬʦʨʤʫʣʘ ʚʠʢʦʥʫʚʘʥʘ, ʷʢʱʦ ʽʩʥʫʻ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʥʘ ʷʢʽʡ ʚʦʥʘ ʽʩʪʠʥʥʘ. ʑʦʙ ʧʝʨʝʚʽʨʠʪʠ ʯʠ ʻ ʬʦʨʤʫʣʘ F ʪʘʚʪʦʣʦʛʽʻʶ, 

ʜʦʩʪʘʪʥʴʦ  ʟôʷʩʫʚʘʪʠ ʯʠ ʻ ʚʦʥʘ ʩʧʨʦʩʪʦʚʥʦʶ.  

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʩʧʨʦʩʪʦʚʥʦʩʪʽ (ʚʠʢʦʥʫʚʘʥʦʩʪʽ) ʬʦʨʤʫʣ ʥʘʤ ʟʥʘʜʦʙʠʪʴʩʷ 

ʧʦʥʷʪʪʷ,  ʪʘʢ ʟʚʘʥʦʛʦ,  ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʜʝʨʝʚʘ ʂʘʥʪʦʨʦʚʠʯʘ ʜʣʷ ʬʦʨʤʫʣ.  

ɿʚʠʯʘʡʥʝ ʜʝʨʝʚʦ ʂʘʥʪʦʨʦʚʠʯʘ )(FD  ʜʣʷ ʧʨʦʧʦʟʠʮʽʡʥʦʾ  ʬʦʨʤʫʣʠ F 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʜʫʢʪʠʚʥʦ. (ɹ) ʇʨʦʧʦʟʠʮʽʡʥʠʤ ʟʤʽʥʥʠʤ ʚʽʜʧʦʚʽʜʘʻ ʜʝʨʝʚʦ, ʷʢʝ 

ʩʢʣʘʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟ ʢʦʨʝʥʷ, ʟʚʘʞʝʥʦʛʦ ʜʘʥʦʶ ʟʤʽʥʥʦʶ. (ɯ) ʗʢʱʦ ʬʦʨʤʫʣʘ  
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ʤʘʻ ʚʠʛʣʷʜ  F× , ʪʦ ʚ ʢʦʨʝʥʽ ʜʝʨʝʚʘ ʤʽʩʪʠʪʴʩʷ ʟʚôʷʟʢʘ ×, ʘ ʡʦʛʦ ʻʜʠʥʠʤ 

ʧʽʜʜʝʨʝʚʦʤ ʻ ʜʝʨʝʚʦ ʜʣʷ  ʧʽʜʬʦʨʤʫʣʠ F. ʗʢʱʦ ʬʦʨʤʫʣʘ ʤʘʻ ʚʠʛʣʷʜ YÙF , 

ʪʦ ʚ ʢʦʨʝʥʽ ʜʝʨʝʚʘ ʤʽʩʪʠʪʴʩʷ ʟʚôʷʟʢʘ Ù ʽ ʫ ʥʴʦʛʦ ʜʚʘ ʧʽʜʜʝʨʝʚʘ ï ʧʨʘʚʝ  ʻ 

ʜʝʨʝʚʦʤ ʜʣʷ  ʧʽʜʬʦʨʤʫʣʠ F, ʘ ʣʽʚʝ ï ʜʝʨʝʚʦʤ ʜʣʷ Y. (ʇ) ʇʨʦʮʝʩ ʧʦʙʫʜʦʚʠ 

ʜʝʨʝʚʘ )(FD  ʟʘʢʽʥʯʠʪʴʩʷ ʟʘ ʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ, ʪʦʤʫ ʱʦ ʥʘ ʢʦʞʥʦʤʫ 

ʽʥʜʫʢʪʠʚʥʦʤʫ ʢʨʦʮʽ ʬʦʨʤʫʣʠ  ʚʪʨʘʯʘʶʪʴ ʦʜʥʫ ʟʚôʷʟʢʫ. 

ʉʤʠʩʣ ʜʝʨʝʚʘ ʂʘʥʪʦʨʦʚʠʯʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʡʦʛʦ ʦʙʭʽʜ ʜʦʟʚʦʣʷʻ  

ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʬʦʨʤʫʣʠ3.  ʄʦʜʠʬʽʢʘʮʽʷ ʜʝʨʝʚʘ ʂʘʥʪʦʨʦʚʠʯʘ ʧʦʣʷʛʘʻ ʫ 

ʟʚʘʞʫʚʘʥʥʽ ʜʫʛ  ʽʩʪʠʥʥʽʩʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽ ʬʘʨʙʫʚʘʥʥʽ  ʜʝʷʢʠʭ ʧʽʜʜʝʨʝʚ. 

ʄʦʜʠʬʽʢʦʚʘʥʽ ʜʝʨʝʚʘ ʪʝʞ ʙʫʜʫʻʪʴʩʷ ʽʥʜʫʢʪʠʚʥʦ. ɹʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʮʝʡ 

ʧʨʦʮʝʩ ʨʦʟʛʦʨʪʘʥʥʷʤ ʬʦʨʤʫʣʠ F. ʇʽʜʜʝʨʝʚʘ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʜʝʨʝʚʘ, ʷʢ ʽ 

ʩʘʤʽ ʜʝʨʝʚʘ, ʜʽʣʷʪʴʩʷ ʥʘ ʜʚʽ ʢʘʪʝʛʦʨʽʾ ï ʧʦʟʠʪʠʚʥʽ ʽ ʥʝʛʘʪʠʚʥʽ. ɺ ʢʦʨʽʥʴ 

ʧʦʟʠʪʠʚʥʦʛʦ ʧʽʜʜʝʨʝʚʘ ʚʭʦʜʠʪʴ ʩʪʨʽʣʢʘ ʟʚʘʞʝʥʘ 1, ʘ ʥʝʛʘʪʠʚʥʦʛʦ ï 0. 

ʇʨʦʮʝʩʠ ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ +F)(D ʽ ʥʝʛʘʪʠʚʥʦʛʦ ʜʝʨʝʚ -F)(D  ʚʟʘʻʤʦ 

ʧʦʚôʷʟʘʥʽ.    

(ɹ) ʌʦʨʤʫʣʘ x¹F  ʻ ʙʘʟʦʚʦʶ. ɺ ʢʦʨʝʥʽ ʜʝʨʝʚʘ ʟʥʘʭʦʜʠʪʴʩʷ ʟʤʽʥʥʘ +x  

ʜʣʷ ʧʦʟʠʪʠʚʥʦʛʦ ʜʝʨʝʚʘ ʪʘ -x  ʜʣʷ ʥʝʛʘʪʠʚʥʦʛʦ, ʚʽʥ ʻ ʣʠʩʪʢʦʤ ʽ ʧʨʦʮʝʩ 

ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʠʧʠʥʷʻʪʴʩʷ. ɯʥʜʫʢʪʠʚʥʠʡ ʧʝʨʝʭʽʜ (ɯ) ʜʣʷ ʥʝʛʘʪʠʚʥʦʛʦ ʜʝʨʝʚʘ 

-F)(D .  

ʗʢʱʦ Y×¹F , ʪʦ ʢʦʨʝʥʝʤ -F)(D  ʻ ʟʚ'ʷʟʢʘ -×, ʚ ʷʢʦʛʦ ʦʜʥʝ ʧʦʟʠʪʠʚʥʝ  

ʧʽʜʜʝʨʝʚʦ +Y)(D . 

ʗʢʱʦ YÙE¹F , ʪʦ ʢʦʨʝʥʝʤ -F)(D  ̒ʟʚ'ʷʟʢʘ 
-Ù, ʚ ʷʢʦʛʦ ʜʚʘ ʥʝʛʘʪʠʚʥʽ 

ʧʽʜʜʝʨʝʚʘ -E)(D ʽ -Y)(D . 

ʗʢʱʦ YE¹F & , ʪʦ ʢʦʨʝʥʝʤ -F)(D  ̒  ʟʚ'ʷʟʢʘ -& , ʚ ʷʢʦʛʦ ʜʚʘ ʥʝʛʘʪʠʚʥʠʭ 

ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʜʝʨʝʚʘ -E)(D ʽ -Y)(D , ʜʨʫʛʝ ʟ ʷʢʠʭ ʧʦʬʘʨʙʦʚʘʥʝ ʚ ʥʦʚʠʡ 

ʢʦʣʽʨ.  

ʗʢʱʦ YE¹F ,ʪʦ ʢʦʨʝʥʝʤ -F)(D ʻ ʟʚôʷʟʢʘ 
- , ʫ ʷʢʦʛʦ ʧʽʜʜʝʨʝʚʦ 

+E)(D  ʻ ʧʦʟʠʪʠʚʥʠʤ, ʘ -Y)(D - ʥʝʛʘʪʠʚʥʠʤ. 

ɯʥʜʫʢʪʠʚʥʠʡ ʧʝʨʝʭʽʜ (ɯ) ʜʣʷ ʧʦʟʠʪʠʚʥʦʛʦ  ʜʝʨʝʚʘ +F)(D .  

ʗʢʱʦ Y×¹F , ʪʦ ʢʦʨʝʥʝʤ +F)(D  ʻ ʚʫʟʦʣ +×, ʫ ʷʢʦʛʦ ʦʜʥʝ ʥʝʛʘʪʠʚʥʝ 

ʧʽʜʜʝʨʝʚʦ -Y)(D . 

ʗʢʱʦ YÙE¹F , ʪʦ ʢʦʨʝʥʝʤ +F)(D  ʻ ʟʚ'ʷʟʢʘ +Ù, ʫ ʷʢʦʛʦ ʜʚʘ ʧʦʟʠʪʠʚʥʽ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ  ʧʽʜʜʝʨʝʚʘ -E)(D ʽ -Y)(D , ʜʨʫʛʝ ʟ ʷʢʠʭ ʧʦʬʘʨʙʦʚʘʥʝ ʚ ʥʦʚʠʡ 

ʢʦʣʽʨ.  

ʗʢʱʦ YE¹F & , ʪʦ ʢʦʨʝʥʝʤ  +F)(D   ̒ ʟʚ'ʷʟʢʘ +& , ʫ ʷʢʦʛʦ ʜʚʘ 

ʧʦʟʠʪʠʚʥʠʭ ʧʽʜʜʝʨʝʚʘ ï +E)(D ʽ +Y)(D . 

                                                      
3 ɼʝʨʝʚʘ ʂʘʥʪʦʨʦʚʠʯʘ ʚʧʝʨʰʝ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ 

ʘʨʠʬʤʝʪʠʯʥʠʭ ʚʠʨʘʟʽʚ. 
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ʗʢʱʦ YE¹F , ʪʦ ʢʦʨʝʥʝʤ +F)(D  ʻ ʟʚ'ʷʟʢʘ + , ʫ ʷʢʦʛʦ ʜʚʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʜʝʨʝʚʘ ï ʥʝʛʘʪʠʚʥʝ -E)(D ʽ ʧʦʟʠʪʠʚʥʝ +Y)(D ʟ ʷʢʠʭ  

ʦʩʪʘʥʥʻ ʧʦʬʘʨʙʦʚʘʥʝ ʚ ʥʦʚʠʡ ʢʦʣʽʨ. 

(ʇ) ʇʨʦʮʝʩ ʨʦʟʛʦʨʪʘʥʥʷ  ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʜʝʨʝʚʘ ʟʘʚʝʨʰʠʪʴʩʷ, ʢʦʣʠ ʚ 

ʥʴʦʤʫ ʥʝ ʟʘʣʠʰʠʪʴʩʷ ʣʠʩʪʢʽʚ-ʟʚôʷʟʦʢ. 

ɺʠʙʝʨʝʤʦ ʩʪʨʘʪʝʛʽʶ ʨʦʟʛʦʨʪʘʥʥʷ ʜʝʨʝʚ çʟʚʝʨʭʫ-ʚʥʠʟè ʽ çʟʣʽʚʘ-ʥʘʧʨʘʚʦè. 

ʊʦʙʪʦ ʩʧʦʯʘʪʢʫ ʙʫʜʝ ʨʦʟʛʦʨʪʘʪʠʩʷ ʧʽʜʜʝʨʝʚʦ ʜʣʷ E, ʧʦʪʽʤ ï ʜʣʷ Y.  

ʗʢʱʦ ʟ  ʢʦʞʥʦʾ ʧʘʨʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʜʝʨʝʚ  ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʜʝʨʝʚʘ 

ʚʠʣʫʯʠʪʠ ʦʜʥʝ ʟ ʥʠʭ, ʪʦ ʦʪʨʠʤʘʥʝ ʜʝʨʝʚʦ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʡʦʛʦ ʨʝʜʫʢʮʽʡʥʠʤ 

ʚʘʨʽʘʥʪʦʤ (ʈ-ʚʘʨʽʘʥʪʦʤ). ɿʘʟʥʘʯʠʤʦ, ʱʦ ʢʦʨʝʥʽ ʜʝʨʝʚʘ ʽ ʡʦʛʦ ʈ-ʚʘʨʽʘʥʪʽʚ 

ʟʙʽʛʘʶʪʴʩʷ, ʘ ʷʢʱʦ ʚ ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ ʜʝʨʝʚʽ ʥʝʤʘʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʜʝʨʝʚ, 

ʪʦ ʈ-ʚʘʨʽʘʥʪ  ʜʝʨʝʚʘ ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʠʤ ʩʘʤʠʤ. ʇʘʨʘ ʦʜʥʘʢʦʚʠʭ ʣʠʩʪʢʽʚ  

ʈ-ʚʘʨʽʘʥʪʘ ʜʝʨʝʚʘ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʥʪʨʘʨʥʦʶ, ʷʢʱʦ ʚ ʥʠʭ  ʚʝʜʫʪʴ ʜʫʛʠ  ʟ 

ʧʨʦʪʠʣʝʞʥʠʤʠ ʤʽʪʢʘʤʠ. ʈ-ʚʘʨʽʘʥʪ  ñʭʦʨʦʰʠʡò, ʷʢʱʦ ʩʝʨʝʜ ʡʦʛʦ ʣʠʩʪʢʽʚ ʥʝʤʘʻ 

ʢʦʥʪʨʘʨʥʠʭ ʧʘʨ, ʫ ʩʫʧʨʦʪʠʚʥʦʤʫ ï ʚʽʥ çʥʝʭʦʨʦʰʠʡè. ɼʣʷ ʜʦʚʽʣʴʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ I   ʟʥʘʯʝʥʥʷ ʬʦʨʤʫʣʠ IF  ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʘ ʧʨʠ ʦʙʭʦʜʽ 

ʧʝʚʥʦʛʦ ʾʾ ʈ-ʚʘʨʽʘʥʪʘ, ʧʦʟʠʪʠʚʥʽʩʪʴ ʽ ʥʝʛʘʪʠʚʥʽʩʪʴ ʣʠʩʪʢʽʚ ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʻ 

ʟʥʘʯʝʥʥʶ ʟʤʽʥʥʠʭ ʚ ʜʘʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ.  

 

ʃʝʤʘ 1.2 (ʧʨʦ ʨʝʜʫʢʮʽʶ). ʌʦʨʤʫʣʘ F- ʩʧʨʦʩʪʦʚʥʘ (ʚʠʢʦʥʫʚʘʥʘ) Ú  

ʽʩʥʫʻ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ñʭʦʨʦʰʠʡ ò ʈ-ʚʘʨʽʘʥʪ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʜʝʨʝʚʘ  

-F)(D ( +F)(D ).  

Ʒ  )(Ý ɯʥʜʫʢʮʽʷ ʧʦ ʩʪʨʫʢʪʫʨʽ ʬʦʨʤʫʣʠ F.  

(ɹ) ʅʝʭʘʡ F- ʙʘʟʦʚʘ ʬʦʨʤʫʣʘ, ʪʦʙʪʦ ʟʤʽʥʥʘ ʽ ʚʦʥʘ ï ʩʧʨʦʩʪʦʚʥʘ 

(ʚʠʢʦʥʫʚʘʥʘ). ʊʦʜʽ ʜʝʨʝʚʦ -F)(D ʽ( +F)(D )ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʢʦʨʝʥʷ-ʣʠʩʪʢʘ 

ʽ ʚʦʥʦ çʭʦʨʦʰʝè.  

(ɯ) ʅʝʭʘʡ ¹F Y× - ʘ) ʩʧʨʦʩʪʦʚʥʘ ( ʙ) ʚʠʢʦʥʫʚʘʥʘ) ʽ ʜʣʷ ʧʽʜʬʦʨʤʫʣʠ Y 

ʚʽʜʧʦʚʽʜʥʽ ʪʚʝʨʜʞʝʥʥʷ ʣʝʤʠ ʚʽʨʥʽ. ʅʝʭʘʡ +Y)(D   ï  ʧʦʟʠʪʠʚʥʝ ʤʦʜʠʬʽʢʦʚʘʥʝ 

ʜʝʨʝʚʦ ʜʣʷ Y. ɺʽʟʴʤʝʤʦ ʘ). ʗʢʱʦ Y×  ï ʩʧʨʦʩʪʦʚʥʘ, ʪʦ Y-  ʚʠʢʦʥʫʚʘʥʘ. ɿʘ 

ʽʥʜʫʢʪʠʚʥʠʤ ʧʨʠʧʫʱʝʥʥʷʤ, ʽʩʥʫʻ çʭʦʨʦʰʠʡè ʈ-ʚʘʨʽʘʥʪ ʜʝʨʝʚʘ +Y)(D . ʗʢʱʦ 

ʧʨʠʻʜʥʘʪʠ ʮʝʡ ʈ-ʚʘʨʽʘʥʪ ʜʦ ʢʦʨʝʥʷ -×, ʪʦ ʪʨʠʤʘʻʤʦ çʭʦʨʦʰʠʡè ʈ-ʚʘʨʽʘʥʪ 

ʜʝʨʝʚʘ -F)(D . ɸʥʘʣʦʛʽʯʥʦ, ʜʦʚʦʜʠʪʴʩʷ ʽ ʧ. ʙ).  

ʅʝʭʘʡ ʬʦʨʤʫʣʘ ¹F YÙE - ʘ) ʩʧʨʦʩʪʦʚʥʘ ( ʙ) ʚʠʢʦʥʫʚʘʥʘ) ʽ ʜʣʷ 

ʧʽʜʬʦʨʤʫʣ  Eʽ  Y ʚʽʜʧʦʚʽʜʥʽ ʪʚʝʨʜʞʝʥʥʷ ʣʝʤʠ ʚʽʨʥʽ. ɺʽʟʴʤʝʤʦ ʘ). ʄʘʻʤʦ, 

ʷʢʱʦ ʬʦʨʤʫʣʘ ÙE Y- ʩʧʨʦʩʪʦʩʦʚʥʘ, ʪʦ ʬʦʨʤʫʣʠ  Eʽ  Yʩʧʨʦʩʪʦʚʥʽ ʧʨʠ 

ʧʝʚʥʽʡ ʩʧʽʣʴʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ɯ̔  ʽʩʥʫʶʪʴ çʭʦʨʦʰʽè ʈ-ʚʘʨʽʘʥʪʠ ʜʝʨʝʚ -E)(D ʽ   

-Y)(D  ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ɯEʽ ɯY. ɺ ʦʙôʻʜʥʘʥʥʽ ʣʠʩʪʢʽʚ ʮʠʭ ʈ-

ʚʘʨʽʘʥʪʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ ʢʦʥʪʨʘʨʥʦʾ ʧʘʨʠ, ʪʦʤʫ ʱʦ ʫ ʈ-ʚʘʨʽʘʥʪʽ  ʣʠʩʪʢʠ 

ʫʟʛʦʜʞʝʥʽ ʟ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶɯ, ʷʢʘ ʻ  ʩʧʽʣʴʥʦʶ ʜʣʷ ʦʙʦʭ ʈ-ʚʘʨʽʘʥʪʽʚ. ʊʦʤʫ 

ʧʽʜôʻʜʥʘʚʰʠ ʮʽ ʈ-ʚʘʨʽʘʥʪʠ ʜʦ ʢʦʨʝʥʷ 
-Ù, ʦʪʨʠʤʘʻʤʦ çʭʦʨʦʰʠʡè ʈ-ʚʘʨʽʘʥʪ  

ʜʝʨʝʚʘ -F)(D . ɸʥʘʣʦʛʽʯʥʦ ʜʦʚʦʜʠʪʴʩʷ ʽ ʧ.ʙ).. 
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)(Û ɿʘ ʧʦʙʫʜʦʚʦʶ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʜʝʨʝʚ -F)(D  ʪʘ +F)(D  (ɺʧʨʘʚʘ ???).  

ɿʘ ʧʦʚʥʦʪʦʶ (ʇ), ʜʦʚʝʜʝʥʥʷ ʣʝʤʠ ʟʘʚʝʨʰʝʥʦ.  

ƹ 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʨʦʟʛʦʨʪʘʥʥʷ ʬʦʨʤʫʣ.  

 

ʇʨʠʢʣʘʜ 1.1. ʈʦʟʛʦʨʥʝʤʦ ʬʦʨʤʫʣʠ 1) BBAA ¹F ))(&(  ʪʘ  

2) )( ACC ¹Y . ʅʘ ʈʠʩ. 1.1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʝʛʘʪʠʚʥʽ ʤʦʜʠʬʽʢʦʚʘʥʽ ʜʝʨʝʚʘ 

ʜʣʷ ʬʦʨʤʫʣ F ʪʘ Y. ɺ ʜʝʨʝʚʽ -F)(D  ʻ ʧʘʨʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʜʝʨʝʚ  

ʟ ʢʦʨʝʥʷʤʠ +& ʪʘ -B  ʽ ʦʙʠʜʚʘ ʡʦʛʦ  ʈ-ʚʘʨʽʘʥʪʠ ñʥʝʭʦʨʦʰʽò. ʏʠʩʣʦʚʠʡ  ʽʥʜʝʢʩ 

ʫ ʚʝʨʰʠʥʘʭ ʦʟʥʘʯʘʻ ʥʦʤʝʨ ʢʦʣʴʦʨʫ, ʘ ʩʠʤʚʦʣʴʥʠʡ ʽʥʜʝʢʩ ʚʢʘʟʫʻ  

ʥʘ ʧʦʟʠʪʠʚʥʽʩʪʴ ʯʠ ʥʝʛʘʪʠʚʥʽʩʪʴ ʧʽʜʜʝʨʝʚʘ. ɺ ʜʝʨʝʚʽ )(YD  ʥʝʤʘʻ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʜʝʨʝʚ.    
 

                             -                                                 -  

                     +&                     -B                             +C         -  

                +A     +                                                          +C     -A  

          1)( +A     1)( +B    -A  

                             -F)(D                                             -Y)(D  

ʈʠʩ. 1.1. 

 

ʋ ʧʝʨʰʦʤʫ ʜʝʨʝʚʽ ʥʝʤʘʻ ʭʦʨʦʰʠʭ ʈ-ʚʘʨʽʘʥʪʽʚ, ʪʦʤʫ ʬʦʨʤʫʣʘ  ï 

ʪʘʚʪʦʣʦʛʽʷ. ʋ ʜʨʫʛʦʤʫ  ʻ ï ʩʘʤʝ ʜʝʨʝʚʦ )(YD . ɯʥʪʝʨʧʨʝʪʘʮʽʷ  0,1 == II Aʉ    

ʩʧʨʦʩʪʦʚʫʻ ʬʦʨʤʫʣʫ Y. ƴ 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʤʠ ʧʦʙʫʜʫʻʤʦ ʩʧʝʮʽʘʣʴʥʽ ʯʠʩʣʝʥʥʷ ʜʣʷ ʙʽʣʴʰ  

ʝʬʝʢʪʠʚʥʦʛʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʪʘʚʪʦʣʦʛʽʯʥʦʩʪʽ  ʪʘ ʩʫʧʝʨʝʯʣʠʚʦʩʪʽ ʬʦʨʤʫʣ. 

 

ɿʘʢʦʥʠ ʇʃ. ɺ ʣʦʛʽʮʽ ʪʘʚʪʦʣʦʛʽʾ ʥʘʟʠʚʘʶʪʴ ʟʘʢʦʥʘʤʠ. ɺʦʥʠ ʥʦʩʷʪʴ 

ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʚʩʽʭ ʢʣʘʩʠʯʥʠʭ ʣʦʛʽʢʘʭ. ɼʝʷʢʽ 

ʪʘʚʪʦʣʦʛʽʾ ʤʘʶʪʴ ʚʣʘʩʥʽ ʥʘʟʚʠ.  

ʊʨʠ ʦʩʥʦʚʦʧʦʣʦʞʥʽ ʟʘʢʦʥʠ ʣʦʛʽʢʠ, ʟʘʬʽʢʩʦʚʘʥʽ ʱʝ ɸʨʠʩʪʦʪʝʣʝʤ,  

ʚʠʨʘʞʘʶʪʴ ʪʘʢʽ ʪʘʚʪʦʣʦʛʽʾ: 

ʘ) ʟʘʢʦʥ ʪʦʪʦʞʥʦʩʪʽ: ªP P ;  

ʙ) ʟʘʢʦʥ ʚʠʢʣʶʯʝʥʦʛʦ ʪʨʝʪʴʦʛʦ (tertʽum non datur): Ù× )( P P ;  

ʚ) ʟʘʢʦʥ ʩʫʧʝʨʝʯʣʠʚʦʩʪʽ (lex contradʽctʽonʽs): &(P× ))( P× . 

ɼʦ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʽʚ ʇʃ ʥʘʣʝʞʘʪʴ  ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʧʦʟʠʮʽʡʥʠʭ ʟʚôʷʟʦʢ. 

ʅʝʭʘʡ  P ,Q, R- ʜʦʚʽʣʴʥʽ ʬʦʨʤʫʣʠ.  

1) ɿʘʢʦʥʠ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʜʣʷ ,&Ù  ʪʘ ª : 

1.1  P ªÙQ  ÙQ P ;  
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1.2  P ªQ&  &Q P ;  

1.3  P( ªª )Q  ªQ( )P . 

2) ɿʘʢʦʥʠ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʜʣʷ  ,&Ù  ʪʘ ª  

2.1  P( ªÙÙ RQ)  P )( RQÙÙ ; 

2.2  P( ªRQ &)&  P )&(& RQ ; 

2.3  P(( ªªª )) RQ  P( ))( RQªª . 

3) ɿʘʢʦʥʠ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ ʜʣʷ ,&Ù :  

3.1 P( ªÙ RQ &)  ( RP& ) )&( RQÙ ; 

3.2  P( ªÙRQ)&  ( RPÙ ) )(& RQÙ . 

4) ɿʘʢʦʥ ʟʥʷʪʪʷ ʧʦʜʚʽʡʥʦʛʦ ʟʘʧʝʨʝʯʝʥʥʷ:  

       ª××P P . 

5) ɿʘʢʦʥʠ ʽʜʝʤʧʦʪʝʥʪʥʦʩʪʽ ʜʣʷ ,&Ù :  

4.1  Pª  ÙP P ;  

4.2  Pª  &P P . 

6) ɿʘʢʦʥʠ ʜʝ ʄʦʨʛʘʥʘ: 

6.1  P(× ªÙ )Q  ( QP ×× & ); 

6.2   P(× ª)& Q  ( RP ×Ù× ). 

7) ɿʘʢʦʥʠ ʧʦʛʣʠʥʘʥʥʷ: 

7.1  P ÙP Q ;  

7.2  P Q& P .  

8) ɿʘʢʦʥ ʢʦʥʪʨʘʧʦʟʠʮʽʾ:  

    P( ª)Q  )( PQ ×× . 

ʅʘʩʪʫʧʥʘ ʪʝʦʨʝʤʘ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʬʦʨʤʫʣ ʫ ʩʝʤʘʥʪʠʯʥʠʭ ʚʠʚʝʜʝʥʥʷʭ. ʗʢʱʦ ʫ ʚʠʚʝʜʝʥʥʽ ʬʦʨʤʫʣʫ (ʧʽʜʬʦʨʤʫʣʫ) 

ʟʘʤʽʥʠʪʠ ʥʘ ʝʢʚʽʚʘʣʝʥʪʥʫ, ʪʦ ʨʝʟʫʣʴʪʘʪ ʚʠʚʝʜʝʥʥʷ ʥʝ ʟʤʽʥʠʪʴʩʷ. 

 

ʊʝʦʨʝʤʘ 1.1 (ʧʨʦ ʩʝʤʘʥʪʠʯʥʫ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ). ʅʝʭʘʡ ʬʦʨʤʫʣʘ F¡ 
ʦʪʨʠʤʘʥʘ iʟ ʬʦʨʤʫʣʠ F ʟʘʤiʥʦʶ ʜʝʷʢʠʭ ʚʭʦʜʞʝʥʴ ʬʦʨʤʫʣ 1F , ..., nF  ʥʘ 1Y, 

..., nY  ʚiʜʧʦʚiʜʥʦ. ʗʢʱʦ ʧʨʠ ʮʴʦʤʫ niii ,1, =YªF , ʪʦ F¡ªF . 

Ʒ ɯʥʜʫʢʮʽʷ ʧʦ ʩʪʨʫʢʪʫʨʽ ʬʦʨʤʫʣʠ F. (ɹ) ɼʣʷ ʙʘʟʦʚʠʭ ʬʦʨʤʫʣ 

ʪʚʝʨʜʞʝʥʥʷ ʦʯʝʚʠʜʥʝ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʥʝ ʤʽʩʪʷʪʴ ʚʣʘʩʥʠʭ  ʧʽʜʬʦʨʤʫʣ. (ɯ) 

ʅʝʭʘʡ ¹F A×  ̔  ʜʣʷ ʧʽʜʬʦʨʤʫʣʠ A ʪʚʝʨʜʞʝʥʥʷ ʪʝʦʨʝʤʠ ʚʽʨʥʝ. ɺʨʘʭʦʚʫʶʯʠ, 

ʱʦ ʫʩʽ ʧʽʜʬʦʨʤʫʣʠ  F ï ʮʝ ʬʦʨʤʫʣʘ A ʽ ʾʾ ʚʣʘʩʥʽ ʧʽʜʬʦʨʤʫʣʠ, ʪʦ F¡ʤʘʻ 

ʚʠʛʣʷʜ )(A¡× . ʊʦʜʽ  ʟʘ ʧʨʠʧʫʱʝʥʥʷʤ,  A¡ªA , ʘ ʟʥʘʯʠʪʴ ʽ A¡×ªA× . ʅʝʭʘʡ 

¹F BÙA . ɿʘ ʦʟʥʘʯʝʥʥʷʤ, ʧʽʜʬʦʨʤʫʣʘʤʠ F ʻ ʬʦʨʤʫʣʠ BA,  ʪʘ ʾʭʥʽ ʚʣʘʩʥʽ 

ʧʽʜʬʦʨʤʫʣʠ. ʅʝʭʘʡ ʜʣʷ ʬʦʨʤʫʣ Aʽ B ʪʚʝʨʜʞʝʥʥʷ ʪʝʦʨʝʤʠ ʚʽʨʥʝ: A¡ªA ,

B¡ªB . ʊʦʜʽ F¡ʟʙʽʛʘʻʪʴʩʷ ʟ B¡ÙA¡  ʽ ʟ ʧʨʠʧʫʱʝʥʴ A¡ªA , B¡ªB  ʚʠʧʣʠʚʘʻ 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ BÙA B¡ÙA¡ª . 

ƹ  
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ʂʅʌ ʪʘ ɼʅʌ. ʌʦʨʤʫʣʠ ʇʃ  ʤʘʶʪʴ ʢʘʥʦʥʽʯʥʽ ʩʪʘʥʜʘʨʪʥʽ ʬʦʨʤʠ ï 

ʢʦʥôʶʥʢʪʠʚʥʫ ʪʘ ʜʠʟôʶʥʢʪʠʚʥʫ ʥʦʨʤʘʣʴʥʽ ʬʦʨʤʠ (ʩʢʦʨʦʯʝʥʦ ʂʅʌ ʪʘ ɼʅʌ ). 

ʇʨʦʧʦʟʠʮʽʡʥʫ ʟʤʽʥʥʫ ʪʘ ʾʾ ʟʘʧʝʨʝʯʝʥʥʷ ʥʘʟʚʝʤʦ ʣʽʪʝʨʘʤʠ, ʘ ʜʠʟôʶʥʢʮʽʶ 

(ʢʦʥôʶʥʢʮʽʶ) ʣʽʪʝʨ ï ʜʠʟôʶʥʢʪʦʤ (ʢʦʥôʶʥʢʪʦʤ). ʂʦʥôʶʥʢʮʽʷ ʢʽʣʴʢʦʭ ʜʠʟôʶʥʢʪʽʚ 

ʥʘʟʠʚʘʻʪʴʩʷ ʂʅʌ, ʘ ʜʠʟôʶʥʢʮʽʷ ʢʽʣʴʢʦʭ ʢʦʥôʶʥʢʪʽʚ ï ɼʅʌ. ʅʘ ʧʨʘʢʪʠʮʽ, ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʂʅʌ ʪʘ ɼʅʌ ʜʘʥʦʾ ʬʦʨʤʫʣʠ ʙʫʚʘʻ ʜʦʩʪʘʪʥʴʦ ʟʘʩʪʦʩʫʚʘʪʠ ʟʘʢʦʥʠ 

ʟʥʷʪʪʷ ʧʦʜʚʽʡʥʦʛʦ ʟʘʧʝʨʝʯʝʥʥʷ, ɼʝ ʄʦʨʛʘʥʘ ʪʘ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ.  

 

ʇʨʠʢʣʘʜ 1.1. ʇʦʙʫʜʫʻʤʦ ʂʅʌ ʜʣʷ  ʬʦʨʤʫʣʠ &)(( BÙA× ))( DCÙ ,  

ʜʝ DCBA ,,, - ʣʽʪʝʨʠ.  

)(( BÙA× ªÙ ))(& DC               

)()( DCBA Ù×ÙÙ×   ª    ɼʝ ʄʦʨʛʘʥʘ 6.2 

)&()&( DCBA ××Ù×× ª    ɼʝ ʄʦʨʛʘʥʘ 6.2 ʜʣʷ ʧʽʜʬʦʨʤʫʣ 

Ø××Ù× ))&(( DCA ))&(( DCB ××Ù× ª    ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ 3.2 

&)(&)( ADAC ×Ù××Ù× )(&)( BDBC ×Ù××Ù×   ʢʦʤʫʪʘʪʠʚʥʽʩʪʴ 1.1   

ʪʘ ʜʠʩʪʨʠʙʫʪʠʚʥʽʩʪʴ 3.2 ʜʣʷ ʧʽʜʬʦʨʤʫʣ 

ʑʦʙ ʜʠʟ'ʶʥʢʮʽʾ ʚ ʜʫʞʢʘʭ ʩʪʘʣʠ ʜʠʟ'ʶʥʢʪʘʤʠ, ʟʘʣʠʰʠʣʦʩʷ ʟʘ ʟʘʢʦʥʦʤ 

4) ʫʩʫʥʫʪʠ, ʜʝ ʮʝ ʧʦʪʨʽʙʥʦ, ʧʦʜʚʽʡʥʝ ʟʘʧʝʨʝʯʝʥʥʷ.ƴ 

ɿʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʦʪʨʠʤʘʥʥʷ ʂʅʌ ʪʘ ɼʅʌ ʜʣʷ ʟʘʜʘʥʦʾ ʬʦʨʤʫʣʠ ʥʘʜʘʻ 

ʥʘʩʪʫʧʥʘ  

 

ʊʝʦʨʝʤʘ 1.2 (ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʂʅʌ ʪʘ ɼʅʌ). ɼʣʷ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʫʣʠ F 

ʽʩʥʫʶʪʴ ʝʢʚʽʚʘʣʝʥʪʥʽ  ʂʅʌ F¡ʪʘ ɼʅʌ F¡¡. 

Ʒ  ʅʝʭʘʡ nxx ,...,1  ï ʚʩʽ ʧʨʦʧʦʟʠʮʽʡʥʽ ʟʤʽʥʥʽ ʬʦʨʤʫʣʠ F. ɺʠʧʠʰʝʤʦ ʫʩʽ 

ʢʦʨʪʝʞʽ ʟʥʘʯʝʥʴ ʮʠʭ ʟʤʽʥʥʠʭ, ʧʨʠ ʷʢʠʭ ʬʦʨʤʫʣʘ F ʭʠʙʥʘ ʽ ʥʘʟʚʝʤʦ ʾʭ 

ʚʠʜʽʣʝʥʠʤʠ. ʂʦʞʥʦʤʫ ʚʠʜʽʣʝʥʦʤʫ ʢʦʨʪʝʞʫ ʧʦʩʪʘʚʠʤʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʠʟôʶʥʢʪ  

nXX ÙÙ...1 , ʜʝ 
iX  ̒  ʟʤʽʥʥʘ ix, ʷʢʱʦ ʾʾ ʟʥʘʯʝʥʥʷ ʫ ʜʘʥʦʤʫ ʢʦʨʪʝʞʽ ʭʠʙʥʝ 

ʽ ʣʽʪʝʨʘ ix× , ʷʢʱʦ ʮʝ ʟʥʘʯʝʥʥʷ ï ʽʩʪʠʥʥʝ. ʇʦʟʥʘʯʠʤʦ ʮʽ ʜʠʟôʶʥʢʪʠ
mDD ,...,1

. 

ɿʘ ʧʦʙʫʜʦʚʦʶ, ʢʦʞʥʠʡ ʟ ʜʠʟôʶʥʢʪʽʚ ʭʠʙʥʠʡ ʥʘ ʩʚʦʻʤʫ ʚʠʜʽʣʝʥʦʤʫ ʢʦʨʪʝʞʽ, 

ʘ ʥʘ ʫʩʽʭ ʨʝʰʪʠ ʢʦʨʪʝʞʘʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭix  ï ʽʩʪʠʥʥʠʡ. ʊʦʜʽ ʂʅʌ ʜʣʷ 

ʬʦʨʤʫʣʠ F ʙʫʜʝ ʢʦʥôʶʥʢʮʽʷ 
mDD ØØ=F¡ ...1
, ʷʢʘ ʭʠʙʥʘ ʥʘ ʚʩʽʭ ʚʠʜʽʣʝʥʠʭ 

ʢʦʨʪʝʞʘʭ ʽ ʽʩʪʠʥʥʘ  ʥʘ ʫʩʽʭ ʥʝʚʠʜʽʣʝʥʠʭ, ʜʝ &¹Ø . 

ɼʣʷ ʧʦʙʫʜʦʚʠ ɼʅʌ ʚʠʜʽʣʝʥʠʤʠ ʥʘʟʚʝʤʦ ʢʦʨʪʝʞʽ, ʥʘ ʷʢʠʭ ʬʦʨʤʫʣʘ F

ʽʩʪʠʥʥʘ. ʂʦʞʥʦʤʫ ʚʠʜʽʣʝʥʦʤʫ ʢʦʨʪʝʞʫ ʧʦʩʪʘʚʠʤʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʥôʶʥʢʪ 

nXX ØØ...1 , ʜʝ
iX   ʻ ʟʤʽʥʥʘ ix, ʷʢʱʦ ʾʾ ʟʥʘʯʝʥʥʷ ʫ ʜʘʥʦʤʫ ʢʦʨʪʝʞʽ ʽʩʪʠʥʥʝ ʽ 

ʣʽʪʝʨʘ ix× , ʷʢʱʦ ʮʝ ʟʥʘʯʝʥʥʷ ï ʭʠʙʥʝ. ʇʦʟʥʘʯʠʤʦ ʮʽ ʢʦʥôʶʥʢʪʠ 
lKK ,...,1
. ɿʘ 

ʧʦʙʫʜʦʚʦʶ, ʢʦʞʥʠʡ ʟ ʢʦʥôʶʥʢʪʽʚ ʽʩʪʠʥʥʠʡ ʥʘ ʩʚʦʻʤʫ ʚʠʜʽʣʝʥʦʤʫ ʢʦʨʪʝʞʽ, ʘ 

ʥʘ ʫʩʽʭ ʨʝʰʪʠ ʢʦʨʪʝʞʘʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ ï ʭʠʙʥʠʡ. ʊʦʜʽ ɼʅʌ ʜʣʷ ʬʦʨʤʫʣʠ 

F ʙʫʜʝ ʜʠʟôʶʥʢʮʽʷ 
lKK ÙÙ=F¡¡ ...1
, ʷʢʘ ʽʩʪʠʥʥʘ ʥʘ ʚʩʽʭ ʚʠʜʽʣʝʥʠʭ ʢʦʨʪʝʞʘʭ ʽ 

ʭʠʙʥʘ  ʥʘ ʫʩʽʭ ʥʝʚʠʜʽʣʝʥʠʭ. 
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ƹ 

Cʫʢʫʧʥʽʩʪʴ ʟʚôʷʟʦʢ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʚʥʦʶ,  ʷʢʱʦ ʾʭ ʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʧʦʟʠʮʽʡʥʦʾ ʬʦʨʤʫʣʠ. 

ʅʘʩʣʽʜʦʢ 1. ʗʢ ʧʦʢʘʟʫʻ ʪʝʦʨʝʤʘ 1.2,  ʩʫʢʫʧʥʽʩʪʴ ʟʚôʷʟʦʢ { }Ù×,  ʻ 

ʧʦʚʥʦʶ, ʪʦʤʫ ʱʦ ʢʦʥôʶʥʢʮʽʷ ʻ ʾʭʥʴʦʶ ʧʦʭʽʜʥʦʶ. ʇʦʚʥʠʤʠ ʙʫʜʫʪʴ ʪʘʢʦʞ 

ʧʘʨʠ ʟʚôʷʟʦʢ { }Ø×,  ʪʘ { }×, . ɼʣʷ ʧʝʨʰʦʾ ʧʘʨʠ ʮʝ ʚʠʧʣʠʚʘʻ ʟ ʟʘʢʦʥʫ ɼʝ 

ʄʦʨʛʘʥʘ 6.1. ʘ ʜʣʷ ʜʨʫʛʦʾ ï ʟ ʝʢʚʽʚʘʣʝʥʮʽʾ  yxyx ×ªÙ .ƴ 

 

ʇʨʠʢʣʘʜ 1.2.  ʇʦʙʫʜʫʻʤʦ ʂʅʌ ʽ ɼʅʌ ʜʣʷ ʬʦʨʤʫʣʠ )(( BÙA×=F  

))( DCÙØ  ʟ ʧʨʠʢʣʘʜʫ 1.1., ʢʦʣʠ  ʣʽʪʝʨʠ  CBA ,,  ï ʟʤʽʥʥʽ  321 ,, xxx , ʘ ʣʽʪʝʨʘ 

4xD ×= . ʇʦʙʫʜʫʻʤʦ ʪʘʙʣʠʮʶ, ʚ ʷʢʽʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘ) ʫʩʽ ʢʦʨʪʝʞʽ ʟʥʘʯʝʥʴ ʮʠʭ 

ʟʤʽʥʥʠʭ, ʙ) ʟʥʘʯʝʥʥʷ ʥʘ ʥʠʭ ʬʦʨʤʫʣʠ F ʪʘ ʚ)  ʜʠʟôʶʥʢʪʠ
iD ʪʘ ʢʦʥôʶʥʢʪʠ iK

, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʜʽʣʝʥʠʤ ʢʦʨʪʝʞʘʤ ʜʣʷ ʂʅʌ ʪʘ ɼʅʌ  

           

1x 2x  3x  4x  F ɼʠʟôʶʥʢʪʠ ʂʦʥôʶʥʢʪʠ 

0 0 0 0 1  
43211 xxxxK ×Ø×Ø×Ø×=  

0 1 0 0 1  
43212 xxxxK ×Ø×ØØ×=  

0 0 1 0 1  
43213 xxxxK ×ØØ×Ø×=  

0 0 0 1 1  
43214 xxxxK Ø×Ø×Ø×=  

0 1 1 0 0 
43211 xxxxD ×Ù×Ù×Ù=   

0 1 0 1 0 
=2D

4321 xxxx ××ÙÙ×Ù

4321 xxxx ÙÙ×Ù=  
 

0 0 1 1 1  
43215 xxxxK ØØ×Ø×=  

0 1 1 1 0 
=3D 4321 xxxx ××Ù×Ù×Ù  

4321 xxxx Ù×Ù×Ù=  
 

1 0 0 0 1   

1 0 1 0 0   

1 0 0 1 0 
 

 
 

1 1 0 0 1   

1 1 0 1 0 
 

=  
 

1 1 1 0 0 
 

=  
 

1 0 1 1 0 
 

 
 

1 1 1 1 0 
 

 
 

ʊʦʜʽ ʢʦʥôʶʥʢʮʽʷ i
i

DØ
=

=F¡
9

1

 ̒  ʂʅʌ, ʘ ʜʠʟôʶʥʢʮʽʷ i
i

KÙ
=

=F¡¡
7

1

 ï ɼʅʌ ʬʦʨʤʫʣʠ F

.ƴ   

43216 xxxxK ×Ø×Ø×Ø=

=4D
4321 xxxx ××ÙÙÙ×

=5D 4321 xxxx ××ÙÙÙ×

4321 xxxx ÙÙÙ×=

43217 xxxxK ×Ø×ØØ=

=6D
4321 xxxx ××ÙÙ×Ù×

4321 xxxx ÙÙ×Ù×

=7D 4321 xxxx ××Ù×Ù×Ù×

4321 xxxx Ù×Ù×Ù×

=8D
4321 xxxx ××Ù×ÙÙ×

4321 xxxx Ù×ÙÙ×=

=9D
4321 xxxx ××Ù×Ù×Ù×

4321 xxxx Ù×Ù×Ù×=
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1.3. ʉʝʢʚʝʥʮʽʡʥʝ ʧʨʦʧʦʟʠʮʽʡʥʝ ʯʠʩʣʝʥʥʷ 

 
ʅʝʭʘʡ { }mYY=D ,...,1 . ɹʫʜʝʤʦ ʛʦʚʦʨʠʪʠ, ʱʦ ʤʥʦʞʠʥʘ ʬʦʨʤʫʣ D ʻ 

ʩʝʤʘʥʪʠʯʥʠʤ (ʪʘʚʪʦʣʦʛʽʯʥʠʤ) ʥʘʩʣʽʜʢʦʤ ʤʥʦʞʠʥʠ ʬʦʨʤʫʣ { }nFF=G ,...,1  ʽ 

ʧʦʟʥʘʯʘʪʠ ʮʝ G|=Y , ʷʢʱʦ &...&1F nF |=
mYÙÙY ,...,1
. ʎʝ ʚʽʜʥʦʰʝʥʥʷ ʤʘʻ ʥʘʩʪʫʧʥʽ 

ʚʘʞʣʠʚʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɿʘ ʦʟʥʘʯʝʥʥʷʤ, ʚʽʜʥʦʰʝʥʥʷ G|=Å ʭʠʙʥʝ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ G. 

 

ʃʝʤʘ 1.3. ʅʝʭʘʡ DG,  ï ʜʦʚʽʣʴʥʽ ʩʫʢʫʧʥʦʩʪʽ ʬʦʨʤʫʣ. ʊʦʜi 

G1)  ʗʢʱʦ  |= ,  ʪʦ  |= . 

G1) ʗʢʱʦ  |=  ʽ  |= ,  ʪʦ  |= . 

 R1)  |= . Ú  |= . 

R2)  |= Ú  |=  

R3)  |= Ú  |=  ʪʘ  |= . 

R4) |= , Ú  |= , .  

R5)  |= Ú .  

R6) |= , Ú  |= ,  ʪʘ  |= , .  

R7)  |= Ú  |=  ʪʘ  |= .  

R8  |= Ú  |= .  

R9  |= Ú  |=  ʪʘ  |= .  

R10  |= Ú  |=  ʪʘ  |= .  

Ʒ ʇʝʨʰʽ ʜʚʘ ʪʚʝʨʜʞʝʥʥʷ ʦʯʝʚʠʜʥʽ. ɺʽʟʴʤʝʤʦ R1)  .  ʅʝʭʘʡ  |=

. ʊʦʜʽ ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ I ʧʨʠ   ʽ . 

ʈʦʟʛʣʷʥʝʤʦ ʟʥʘʯʝʥʥʷ ʧʨʘʚʦʾ ʩʪʦʨʦʥʠ ʚʽʜʥʦʰʝʥʥʷ G |= D, F. ʜʣʷ ʜʘʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ɺʦʥʘ ʽʩʪʠʥʥʘ, ʪʦʤʫ ʱʦ .  ʅʝʭʘʡ ʪʝʧʝʨ  |=  ʽ  ʜʣʷ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ I   ̔   ʊʦʜʽ ʥʝʭʘʡ ʘ)  ,   ̔  ʙ)  ,

. ʈʦʟʛʣʷʥʝʤʦ  ʣʽʚʫ ʩʪʦʨʦʥʫ ʽ ʾʾ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʧʘʜʢʫ ʘ). ɺʦʥʘ 

ʽʩʪʠʥʥʘ, ʪʦʤʫ ʱʦ . ʋ ʚʠʧʘʜʢʫ ʙ) ʤʘʻʤʦ, ʱʦ , ʘ ʟʥʘʯʠʪʴ  ʽ 

 ʽ ʚʽʥ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʚʽʜʥʦʰʝʥʥʷ  |= .  

ɺʽʟʴʤʝʤʦ  R3). ʅʝʭʘʡ   |=. ʊʦʜʽ ʜʣʷ ʜʦʚʽʣʴʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ I ʧʨʠ  ʤʘʻʤʦ   ʽ . ʈʦʟʛʣʷʥʝʤʦ 

ʟʥʘʯʝʥʥʷ ʧʝʨʰʦʛʦ ʚʽʜʥʦʰʝʥʥʷ  |=  ʜʣʷ ʜʘʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʢʦʣʠ  ʽ  

. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ   ʽ , ʱʦ ʽ ʧʦʪʨʽʙʥʦ, ʫ ʜʨʫʛʦʤʫ ï 

 ̔  ʮʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʚʠʢʦʥʘʥʥʷ ʚʽʜʥʦʰʝʥʥʷ. ʊʦʤʫ  |=  ʤʘʻ ʤʽʩʮʝ. 

ɸʥʘʣʦʛʽʯʥʦ ʽ   |=  ʪʝʞ ʤʘʻ ʤʽʩʮʝ. ʅʝʭʘʡ ʪʝʧʝʨ  |=  ʪʘ   |=  ʽ 

ʥʝʭʘʡ  ʽ . ʊʦʜʽ  ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʷ I ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʚʽʜʥʦʰʝʥʥʷ  |= . ʗʢʱʦ, ʧʨʠʥʘʡʤʥʽ, ʦʜʥʝ ʟ  ʽʩʪʠʥʥʝ  ʽ , ʪʦ 

Å̧DÆG D G D

G D D¡ÌD D G D¡

GF× , D G DF,

G D F×, GF, D

GYÙF , D GF, D GY, D

G D YÙF G D YF,

GYF ,& D GYF ,,

G D YF& G DF G DY

GYF , D G FD, GY, D

G YFD, GF, YD,

GYªF , D GYF ,, D G YFD ,,

G YªFD, GF, YD, GY, FD,

)(Ý GF× ,

D 1)( =GØF× I 1,0 =G=F II 1=DI

I)( FÙD

1=DI
)(Û G FD,

1=GI
.1)( =FÙD I 1=DI 0=FI

0=DI 1=FI

I)( GØF×

1)( =F×=G II 0=F× I

0)( =GØF× I GF× , D

)(Ý GYÙF , D

1)( =GØYÙF II 1)( =G=YÙF II 1=DI

GF, D 1=FI

0=FI
1=G=F II 1=DI

0=GØF II
GF, D

GY, D )(Û GF, D GY, D

0=FI 0=YI
0)( =FÙD I

GYÙF , D II FD, 1=GI
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ʟʘ ʫʤʦʚʦʶ  . ʊʦʜʽ ʤʘʻʤʦ   , ʱʦ ʽ ʧʦʪʨʽʙʥʦ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ  |= .   

ɼʦʚʝʜʝʥʥʷ ʪʚʝʨʜʞʝʥʴ R2)  ʽ R4) ʘʥʘʣʦʛʽʯʥʽ ʽ  ʚʠʥʝʩʝʥʽ ʫ ʚʧʨʘʚʠ.  

ʊʚʝʨʜʞʝʥʥʷ R5)- R8) ʚʠʧʣʠʚʘʶʪʴ ʟ R1)  ï  R4), ʪʦʤʫ ʱʦ ʟʘʧʝʨʝʯʝʥʥʷ ʽ 

ʜʠʟôʶʥʢʮʽʷ ʻ ʧʦʚʥʦʶ ʩʠʩʪʝʤʦʶ ʟʚôʷʟʦʢ.  

ƹ  

ɽʢʚʽʚʘʣʝʥʮʽʾ ʟ  ʃʝʤʠ 1.3  ʜʦʟʚʦʣʷʶʪʴ ʟʚʝʩʪʠ ʧʠʪʘʥʥʷ ʧʨʦ ʚʠʢʦʥʘʥʥʷ 

ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ ʤʽʞ ʩʫʢʫʧʥʦʩʪʷʤʠ ʬʦʨʤʫʣ ʜʦ ʘʥʘʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ ʱʦʜʦ 

ʧʽʜʬʦʨʤʫʣ ʮʠʭ ʬʦʨʤʫʣ. ʎʝ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ ʧʦʙʫʜʦʚʠ, ʪʘʢ ʟʚʘʥʦʛʦ,  

ʩʝʢʚʝʥʮʽʡʥʦʛʦ ʧʨʦʧʦʟʠʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ.  

ʅʝʭʘʡ  |=  ʜʦʚʽʣʴʥʠʡ ʪʘʚʪʦʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ ʽ  ,

. Cʝʢʚʝʥʮʽʻʶ ʥʘʟʠʚʘʻʪʴʩʷ ʩʣʦʚʦ [ ] ( [  ]), ʷʢʝ 

ʧʨʝʜʩʪʘʚʣʷʻ  ʽʤʧʣʽʢʘʮʽʶ (ʬʦʨʤʫʣʫ  ). 

ʂʚʘʜʨʘʪʥʽ ʜʫʞʢʠ ï ʮʝ ʤʝʪʘʩʠʤʚʦʣʠ, ʷʢʽ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʩʝʢʚʝʥʮʽʷ  

ʬʦʨʤʘʣʴʥʦ ʥʝ ʻ ʽʤʧʣʽʢʘʮʽʻʶ ʯʠ ʬʦʨʤʫʣʦʶ, ʚʦʥʘ ʪʽʣʴʢʠ ʩʠʥʪʘʢʩʠʯʥʦ 

ʧʨʝʜʩʪʘʚʣʷʻ ʾʭ. ʉʝʢʚʝʥʮʽʷ  [ ] ʚʠʢʦʥʫʻʪʴʩʷ, ʷʢʱʦ ʾʾ  ʽʤʧʣʽʢʘʮʽʷ ʻ 

ʪʘʚʪʦʣʦʛʽʻʶ, ʪʦʙʪʦ ʤʘʻ ʤʽʩʮʝ ʪʘʚʪʦʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ  |=. ʉʝʢʚʝʥʮʽʾ, ʚ 

ʷʢʠʭ ʣʽʚʘ ʽ ʧʨʘʚʘ ʯʘʩʪʠʥʠ ʤʘʶʪʴ ʥʝ ʧʦʨʦʞʥʽʡ ʧʝʨʝʪʠʥ, ʥʘʟʠʚʘʶʪʴʩʷ 

ʟʘʤʢʥʝʥʠʤʠ. ɿʘ  ʚʦʥʠ  ʟʘʚʞʜʠ ʚʠʢʦʥʫʶʪʴʩʷ.  

ɻ. ɻʝʥʮʝʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ʩʧʝʮʽʘʣʴʥʝ ʧʦʚʥʝ ʩʝʢʚʝʥʮʽʡʥʝ ʯʠʩʣʝʥʥʷ (ʉʏ) ʜʣʷ 

ʩʝʢʚʝʥʮʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ (ʘ ʟʥʘʯʠʪʴ ʽ ʜʣʷ ʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ !). ʊʦʤʫ ʡʦʛʦ 

ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ï ʛʝʥʮʝʥʽʚʩʴʢʠʤ. ɸʢʩʽʦʤʘʤʠ ʯʠʩʣʝʥʥʷ  ʚʠʩʪʫʧʘʶʪʴ ʟʘʤʢʥʝʥʽ 

ʩʝʢʚʝʥʮʽʾ ʚʠʛʣʷʜʫ [], ʬʦʨʤʫʣʠ ʷʢʠʭ ʥʝ ʤʽʩʪʷʪʴ ʟʚôʷʟʦʢ, ʘ ʧʨʘʚʠʣʘ 

ʚʠʚʝʜʝʥʥʷ ʇɺ1-ʇɺ10 ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʷʤ R1)  ï  R10). ɸ ʩʘʤʝ, ʚʽʜʧʦʚʽʜʥʽ 

ʩʝʢʚʝʥʮʽʾ ʩʧʨʘʚʘ ʚʽʜ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ñÚò  ʻ ʘʨʛʫʤʝʥʪʘʤʠ ʧʨʘʚʠʣ, ʘ ʩʝʢʚʝʥʮʽʷ 

ʟʣʽʚʘ ï ʾʭʥʽʤ  ʨʝʟʫʣʴʪʘʪʦʤ. ʇʦʚʥʦʪʘ ʯʠʩʣʝʥʥʷ ʦʟʥʘʯʘʻ, ʱʦ ʟ ʘʢʩʽʦʤ ʤʦʞʥʘ 

ʜʦʚʝʩʪʠ (ʚʠʚʝʩʪʠ) ʙʫʜʴ-ʷʢʫ ʩʝʢʚʝʥʮʽʶ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ. ʅʘʩʧʨʘʚʜʽ, ʜʣʷ ʧʦʚʥʦʪʠ 

ʯʠʩʣʝʥʥʷ ʜʦʩʪʘʪʥʴʦ ʽ ʧʝʨʰʠʭ ʯʦʪʠʨʴʦʭ ʧʨʘʚʠʣ ʇɺ1-ʇɺ4. ʉʝʢʚʝʥʮʽʷ ï ʚʠʚʽʜʥʘ ʚ 

ʉʏ, ʷʢʱʦ ʚʦʥʘ ʤʘʻ ʜʦʚʝʜʝʥʥʷ ʟ ʘʢʩʽʦʤ.   

ɼʦʤʦʚʠʤʦʩʷ, ʷʢ ʽ ʚ ʃʝʤʽ 1.3, ʦʙ'ʻʜʥʘʥʥʷ ʚ  ʩʝʢʚʝʥʮʽʷʭ ʟʘʧʠʩʫʚʘʪʠ ʯʝʨʝʟ 

ʢʦʤʫ. ʅʘʧʨʠʢʣʘʜ, ʧʠʩʘʪʠ  [ ]ʟʘʤʽʩʪʴ [ ] . ʇʨʘʚʠʣʘʤʠ 

ʚʠʚʝʜʝʥʥʷ (ʇɺ) ʚ ʉʏ ʻ ʥʘʩʪʫʧʥʽ ʯʦʪʠʨʠ ʧʨʘʚʠʣʘ: 

ʇɺ1 [ ] |- [   ] 

ʇɺ2) [ ] |-  [  ] 

ʇɺ3) [  ],  [ ]   |-   [  ] 

ʇɺ4 [ ] |-  [ ]. 

ʗʢ ʙʘʯʠʤʦ, ʪʽʣʴʢʠ ʧʨʘʚʠʣʦ ʇ3  ʤʘʻ ʜʚʘ ʘʨʛʫʤʝʥʪʠ.   

 

ʃʝʤʘ 1.4. ʉʝʢʚʝʥʮʽʡʥʝ ʯʠʩʣʝʥʥʷ ʻ ʢʦʨʝʢʪʥʠʤ.  

Ʒ ʉʝʢʚʝʥʮʽʾ ʚ ʘʢʩʽʦʤʘʭ ʚʠʢʦʥʫʶʪʴʩʷ, ʘ ʧʨʘʚʠʣʘ ʇɺ1- ʇɺ4   ʟʙʝʨʽʛʘʶʪʴ 

ʚʠʢʦʥʫʚʘʥʽʩʪʴ ʩʝʢʚʝʥʮʽʡ. ʎʝ ʚʠʧʣʠʚʘʻ ʟ ʃʝʤʠ 1.3 ƹ  
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=FÙD I)( =GI 1=DI

GYÙF , D

G D { }nFF=G ,...,1

{ }mYY=D ,...,1
ÝG D Ý D

FØØF n...1 mYÙÙY ,...,1 mYÙÙY ,...,1

ÝG D

G D

)1G

}{}{ FÇDÝGÇF

FDÝGF ,, }{}{ FÇDÝGÇF

ÝG DF, ÝGF× , D

ÝGF, D ÝG D F×,

ÝGF, D GY, DÝ GYÙF , DÝ

G DÝ YF,, G DÝ YÙF,



26 
 

ɼʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ ʚ ʉʏ ʙʫʜʫʶʪʴʩʷ ʤʝʪʦʜʦʤ çʟʚʝʨʭʫ-ʚʥʠʟè, ʪʦʙʪʦ ʟ ʢʽʥʮʷ. 

ʉʧʦʯʘʪʢʫ ʢʽʥʮʝʚʫ ʩʝʢʚʝʥʮʽʶ ʥʘʤʘʛʘʻʤʦʩʷ ʧʦʜʘʪʠ ʷʢ ʨʝʟʫʣʴʪʘʪ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʽʜʭʦʜʷʱʦʛʦ ʧʨʘʚʠʣʘ ʚʠʚʝʜʝʥʥʷ ʟ ʯʠʩʣʘ ʇɺ1- ʇɺ4 ̔ ʧʝʚʥʠʭ ʩʝʢʚʝʥʮʽʡ-

ʘʨʛʫʤʝʥʪʽʚ. ʇʦʪʽʤ ʘʥʘʣʦʛʽʯʥʦ ʜʽʻʤʦ ʩʪʦʩʦʚʥʦ ʚʠʙʨʘʥʠʭ ʩʝʢʚʝʥʮʽʡ-ʘʨʛʫʤʝʥʪʽʚ ʽ 

ʪʘʢ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʜʽʩʪʘʥʝʤʦʩʷ ʟʘʤʢʥʝʥʠʭ ʩʝʢʚʝʥʮʽʡ ʘʙʦ ʩʝʢʚʝʥʮʽʡ ʙʝʟ 

ʟʚôʷʟʦʢ. ʎʝ ʪʨʘʧʠʪʴʩʷ ʦʙʦʚôʷʟʢʦʚʦ, ʪʦʤʫ ʱʦ ʩʝʢʚʝʥʮʽʾ-ʘʨʛʫʤʝʥʪʠ ʤʘʶʪʴ ʟʘʚʞʜʠ 

ʥʘ ʦʜʥʫ ʟʚôʷʟʢʫ ʤʝʥʰʝ. ʇʦʜʽʙʥʽ ʜʦʚʝʜʝʥʥʷ ʟʨʫʯʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʝʢʚʝʥʮʽʡʥʠʤʠ 

ʜʝʨʝʚʘʤʠ. ʎʝ ʙʽʥʘʨʥʽ ʜʝʨʝʚʘ, ʚʫʟʣʠ ʷʢʠʭ ʟʚʘʞʝʥʽ ʩʝʢʚʝʥʮʽʷʤʠ ʪʘʢ, ʱʦ ʩʝʢʚʝʥʮʽʾ ʫ 

ʚʫʟʣʘʭ-ʧʨʝʜʢʘʭ ʻ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʦʛʦ ʟ ʧʨʘʚʠʣ ʚʠʚʝʜʝʥʥʷ ʇɺ1-

ʇɺ4 ʜʦ ʩʝʢʚʝʥʮʽʡ  ʚʫʟʣʽʚ-ʥʘʱʘʜʢʽʚ. ʉʝʢʚʝʥʮʽʡʥʝ ʜʝʨʝʚʦ ʥʘʟʠʚʘʻʪʴʩʷ  

1) ʪʝʨʤʽʥʘʣʴʥʠʤ, ʷʢʱʦ ʚ ʡʦʛʦ ʣʠʩʪʢʘʭ ʥʝʤʘʻ  ʧʨʦʧʦʟʠʮʽʡʥʠʭ ʟʚôʷʟʦʢ, ʪʦʙʪʦ ʣʽʚʘ ʽ 

ʧʨʘʚʘ ʯʘʩʪʠʥʘ ʩʝʢʚʝʥʮʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʟ ʙʘʟʦʚʠʭ ʬʦʨʤʫʣ ï 

ʧʨʦʧʦʟʠʮʽʡʥʠʭ ʟʤʽʥʥʠʭ ʽ 2) ʟʘʤʢʥʝʥʠʤ, ʷʢʱʦ ʚʩʽ ʡʦʛʦ ʣʠʩʪʢʠ ï ʟʘʤʢʥʝʥʽ.  

ʗʢʱʦ ʚʟʷʪʠ ʩʝʢʚʝʥʮʽʶ [] , ʪʦ ʦʩʥʦʚʥʘ ʨʦʣʴ ʩʪʨʽʣʢʠ ʚ ʥʽʡ ï ʨʦʟʜʽʣʠʪʠ 

ʬʦʨʤʫʣʠ  ʣʽʚʦʾ ʽ ʧʨʘʚʦʾ ʯʘʩʪʠʥ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ, ʷʢʱʦ ʧʨʠʧʠʩʘʪʠ ʚʩʽʤ 

ʬʦʨʤʫʣʘʤ  ʟʣʽʚʘ ʽ ʩʧʨʘʚʘ ʩʧʝʮʽʘʣʴʥʽ ʧʨʝʬʽʢʩʠ ï ʚʽʜʧʦʚʽʜʥʦ  |-   ʪʘ    -|. ʊʦʜʽ  

ʩʫʢʫʧʥʽʩʪʴ ʪʘʢʠʭ ʨʦʟʤʽʯʝʥʠʭ ʬʦʨʤʫʣ ʦʜʥʦʟʥʘʯʥʦ ʧʦʜʘʻ ʩʝʢʚʝʥʮʽʶ []. 

ʊʘʢʝ ʧʦʜʘʥʥʷ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ, ʪʦʤʫ ʱʦ ʧʦʨʷʜʦʢ ʬʦʨʤʫʣ ʚ ʩʫʢʫʧʥʦʩʪʽ 

ʧʝʨʝʩʪʘʻ ʙʫʪʠ  ʚʘʞʣʠʚʠʤ, ʚʽʜʧʘʜʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʩʠʤʚʦʣʽ   

ʽ ʚ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ. ʅʘʜʘʣʽ  ʩʝʢʚʝʥʮʽʾ ʙʫʜʝʤʦ ʟʦʙʨʘʞʘʪʠ ʷʢ  |-  -| .   

ʑʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʚʚʝʜʝʥʽ ʧʦʥʷʪʪʷ, ʨʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʠʡ ʧʨʠʢʣʘʜ.  

 

ʇʨʠʢʣʘʜ 1.3. ʇʦʙʫʜʫʻʤʦ ʪʝʨʤʽʥʘʣʴʥʝ ʩʝʢʚʝʥʮʽʡʥʝ ʜʝʨʝʚʦ ʜʣʷ 

ʩʝʢʚʝʥʮʽʾ  [Ù×Ý CB( )( BAÙ×× ))( CAÙ×Ù ] ʙʝʟ ʣʽʚʦʾ ʯʘʩʪʠʥʠ. 

                                                             -|  Ù× CB( )( BAÙ×× ))( CAÙ×Ù                                                                            

                                                            |- CBÙ× , -| )( BAÙ×× )( CAÙ×Ù  [19] 

  |- B× , -| )( BAÙ×× )( CAÙ×Ù  [9]             |-C , --| )( BAÙ×× )( CAÙ×Ù  [18]      

-|B ,   -| )( BAÙ×× )( CAÙ×Ù   [8]                                                        |-C , -| )( BAÙ×× ,  -| )( CAÙ×  [17] 

-|B , -| )( BAÙ×× ,  -| )( CAÙ×    [7]                                    |-C , -| )( BAÙ×× ,  -| A× , -|C  [16] 

-|B ,  |- )( BAÙ× , -| )( CAÙ×   [6]                                         |-C , |- )( BAÙ× , -| A× , -|C  [15] 

-|B ,  |- )( BAÙ× , -| A× , -|  C    [5]                                               |-C ,  |- A× , -| A× , -|C  [12] |-C ,  |-B , -| A× , -|C [14] 

-|B ,  |- A× , -| A× , -|C [3] -|B ,  |-B , -| A× , -|C³ [4]  |-C ,  -|A, -| A× , -|C  [11] |-C ,  |-B , |-A, -|C³ [13]  

-|B ,  -|A,  -| A× , -|C     [2]                                 |-C ,  -|A, |-A, -|C  ³ [10] 

-|B ,  -|A,  |-A, -|C  ³   [1]          
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ʗʢ ʙʘʯʠʤʦ, ʜʝʨʝʚʦ ʻ ʟʘʤʢʥʝʥʠʤ, ʪʦʤʫ ʱʦ ʚʩʽ ʣʠʩʪʢʠ ʚ ʥʴʦʤʫ (ʚʽʜʤʽʯʝʥʽ ³) 

ʟʘʤʢʥʝʥʽ ( ʻ ʘʢʩʽʦʤʘʤʠ). ʊʝʧʝʨ ʱʦʙ ʜʦʚʝʩʪʠ ʩʝʢʚʝʥʮʽʶ [

]  ʚ ʉʏ, ʜʦʩʪʘʪʥʴʦ ʦʙʽʡʪʠ ʜʘʥʝ ʜʝʨʝʚʦ ʟʥʠʟʫ-ʚʚʝʨʭ ʽ ʟʣʽʚʘ-ʥʘʧʨʘʚʦ ʽ 

ʚʟʷʪʠ ʚʽʜʧʦʚʽʜʥʽ ʩʝʢʚʝʥʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʯʘʪʢʫ ʙʫʜʝʤʦ ʦʙʭʦʜʠʪʠ ʣʽʚʝ ʧʽʜʜʝʨʝʚʦ, 

ʧʦʪʽʤ ï ʧʨʘʚʝ,  ʘ ʧʦʪʽʤ ʢʦʨʽʥʴ ʧʽʜʜʝʨʝʚʘ. ʅʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʦʙʭʦʜʫ  

ʫ ʙʘʪʴʢʽʚʩʴʢʦʤʫ ʚʫʟʣʽ ʟʥʘʭʦʜʠʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʦʛʦ ʧʨʘʚʠʣʘ  

 ʟ ʯʠʩʣʘ ʇɺ1- ʇɺ4 ʜʦ ʩʝʢʚʝʥʮʽʡ ʡʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʥʘʱʘʜʢʽʚ. ʅʘ ʦʩʪʘʥʥʴʦʤʫ 

ʢʨʦʮʽ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʘʚʠʣʦ ʇɺ3   ʜʦ ʩʝʢʚʝʥʮʽʡ   |- ,    -|  ʪʘ 

 |- , --| , ʧʨʠ ʮʴʦʤʫ 

}.  ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʦʙʭʦʜʫ ʚʝʨʰʠʥ ʧʦʢʘʟʘʥʘ ʚ ʜʝʨʝʚʽ ʥʦʤʝʨʘʤʠ ʚ ʢʚʘʜʨʘʪʥʠʭ 

ʜʫʞʢʘʭ. ʊʘʢʝ  ʜʦʚʝʜʝʥʥʷ  ʻ ʜʦʚʝʜʝʥʥʷʤ ʟ ʘʢʩʽʦʤ ʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʤʘʻ ʤʽʩʮʝ 

ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ  |= ], ʪʦʤʫ ʱʦ ʧʨʘʚʠʣʘ ʇɺ1- ʇɺ4 

ʟʙʝʨʽʛʘʶʪʴ ʚʠʢʦʥʫʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ. ƴ 

 

ʊʝʦʨʝʤʘ 1.3 (ʧʨʦ ʧʦʚʥʦʪʫ ʉʏ). Cʝʢʚʝʥʮʽʡʥʝ ʯʠʩʣʝʥʥʷ ʻ ʧʦʚʥʠʤ. 

Ʒ ɺʽʟʴʤʝʤʦ ʜʦʚʽʣʴʥʫ ʩʝʢʚʝʥʮʽʶ  |-  -|  ʽ ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʦʥʘ 

ʚʠʢʦʥʫʻʪʴʩʷ. ʉʧʦʯʘʪʢʫ ʧʦʢʘʞʝʤʦ, ʱʦ 1) ʪʝʨʤʽʥʘʣʴʥʝ ʩʝʢʚʝʥʮʽʡʥʝ ʜʝʨʝʚʦ ʜʣʷ ʥʝʾ 

ʻ ʦʙʦʚôʷʟʢʦʚʦ ʟʘʤʢʥʝʥʠʤ, ʘ ʧʦʪʽʤ, ʱʦ 2)  ʚʦʥʘ  ʤʘʻ ʜʦʚʝʜʝʥʥʷ ʚ ʉʏ. ɼʣʷ 

ʜʦʚʝʜʝʥʥʷ ʧ. 1) ʟʘʩʪʦʩʫʻʤʦ ̔ ʥʜʫʢʮʽʶ ʧʦ ʯʠʩʣʫ  ʟʚôʷʟʦʢ   ʚ ʩʝʢʚʝʥʮʽʾ |-  -| .  

(ɹ). ʅʝʭʘʡ  . ʊʦʜʽ ʩʝʢʚʝʥʮʽʡʥʝ ʜʝʨʝʚʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʢʦʨʝʥʷ 

|-  -|  ʽ ʻ ʪʝʨʤʽʥʘʣʴʥʠʤ, ʪʦʤʫ ʱʦ ʩʫʢʫʧʥʦʩʪʽ ʽ  ʩʢʣʘʜʘʶʪʴʩʷ ʪʽʣʴʢʠ ʟ 

ʧʨʦʧʦʟʠʮʽʡʥʠʭ ʟʤʽʥʥʠʭ. ʑʦʙ ʪʘʢʘ  ʩʝʢʚʝʥʮʽʷ  ʚʠʢʦʥʫʚʘʣʘʩʷ, ʫʤʦʚʘ ʾʾ 

ʟʘʤʢʥʝʥʦʩʪʽ () ʩʪʘʻ ʽ ʥʝʦʙʭʽʜʥʦʶ. ɼʽʡʩʥʦ, ʷʢʱʦ , ʪʦ ʪʦʜʽ 

ʜʦʩʪʘʪʥʴʦ ʚʟʷʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʶ, ʚ ʷʢʽʡ ʫʩʽ ʟʤʽʥʥʽ ʟ    ʽʩʪʠʥʥʽ, ʘ ʟ  ï 

ʭʠʙʥʽ ʽ ʥʘ ʥʽʡ ʩʝʢʚʝʥʮʽʷ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʝ ʙʫʜʝ. ʊʘʢʠʤ ʯʠʥʦʤ,  ʩʝʢʚʝʥʮʽʷ  |- 

 -|  ʷʢ ʽ ʚʩʝ ʜʝʨʝʚʦ ʻ ʟʘʤʢʥʝʥʠʤʠ.  

(ɯ). ʅʝʭʘʡ ʜʣʷ ʚʩʽʭ ʩʝʢʚʝʥʮʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ, ʟ ʯʠʩʣʦʤ ʟʚôʷʟʦʢ ʤʝʥʰʝ  

ʜʦʚʽʣʴʥʦʛʦ , ʚʩʽ ʪʝʨʤʽʥʘʣʴʥʽ ʩʝʢʚʝʥʮʽʡʥʽ ʜʝʨʝʚʘ ʟʘʤʢʥʝʥʽ. ʇʦʢʘʞʝʤʦ, ʱʦ ʽ ʚʩʽ 

ʪʝʨʤʽʥʘʣʴʥʽ ʜʝʨʝʚʘ ʜʣʷ ʩʝʢʚʝʥʮʽʾ |-  -|  ʟ ʯʠʩʣʦʤ ʟʚôʷʟʦʢ  ʟʘʤʢʥʝʥʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʦʚʽʣʴʥʝ ʪʝʨʤʽʥʘʣʴʥʝ ʩʝʢʚʝʥʮʽʡʥʝ ʜʝʨʝʚʦ  ʜʣʷ ʩʝʢʚʝʥʮʽʾ  |-  -|  ʟ 

ʯʠʩʣʦʤ ʟʚôʷʟʦʢ . ʁʦʛʦ ʢʦʨʝʥʝʤ ʻ  |-  -|. ʅʝʭʘʡ  |-  -|  ʘʙʦ  |-  -|  ̔  |-  -|

( ʷʢʱʦ ʜʝʢʦʤʧʦʟʠʮʽʷ ʩʝʢʚʝʥʮʽʾ ʨʦʟʧʦʯʠʥʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣʘ ʇɺ3 ï 

ʙʝʟʧʦʩʝʨʝʜʥʽ ʥʘʱʘʜʢʠ ʢʦʨʝʥʷ. ɿʘ ʧʦʙʫʜʦʚʦʶ,  ʯʠʩʣʦ ʟʚôʷʟʦʢ ʚ ʥʠʭ  ʽ ʮʽ 

ʩʝʢʚʝʥʮʽʾ ʚʠʢʦʥʫʶʪʴʩʷ, ʪʦʤʫ ʱʦ ʧʨʘʚʠʣʘ ʚʠʚʝʜʝʥʥʷ ʉʏ ʩʧʠʨʘʶʪʴʩʷ ʥʘ 

ʚʣʘʩʪʠʚʦʩʪʽ R1) ï R4)  ʃʝʤʠ 1.3 , ʢʦʞʥʘ ʟ ʷʢʠʭ ʻ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʶ ʽ ʚʠʢʦʥʘʥʥʷ 

ʧʨʘʚʠʭ ʾʭʥʽʭ ʯʘʩʪʠʥ ʛʘʨʘʥʪʫʻ ʚʠʢʦʥʘʥʥʷ ʽ ʣʽʚʠʭ. ʈʦʟʛʣʷʥʝʤʦ ʧʽʜʜʝʨʝʚʘ ʜʝʨʝʚʘ  

ʟ ʢʦʨʝʥʷʤʠ ʫ ʚʫʟʣʘʭ  |-  -|  ʽ |-  -| . ɺʦʥʠ ʻ ʪʝʞ ʪʝʨʤʽʥʘʣʴʥʠʤʠ ʽ ʟʘ 

ʽʥʜʫʢʪʠʚʥʠʤ ʧʨʠʧʫʱʝʥʥʷʤ ï ʟʘʤʢʥʝʥʠʤʠ. (ʇ). ɿʥʘʯʠʪʴ ʽ ʜʝʨʝʚʦ  ï ʟʘʤʢʥʝʥʝ ʽ 

ʜʦʚʝʜʝʥʥʷ ʧ.1) ʟʘʚʝʨʰʝʥʦ.  

ʑʦʜʦ ʧ.2)  ʧʦʙʫʜʦʚʠ ʜʦʚʝʜʝʥʥʷ ʚ ɻʏ ʩʝʢʚʝʥʮʽʾ |-  -|, ʪʦ ʷʢ ʽ ʚ 

ʇʨʠʢʣʘʜʽ 1.3,   
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ʜʦʩʪʘʪʥʴʦ ʦʙʽʡʪʠ ʜʝʨʝʚʦ  ʟʥʠʟʫ-ʚʚʝʨʭ ʽ ʟʣʽʚʘ ï ʥʘʧʨʘʚʦ ʽ ʚʟʷʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʩʝʢʚʝʥʮʽʾ. ʆʪʨʠʤʘʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʝʢʚʝʥʮʽʡ ʟʘʚʝʨʰʫʻʪʴʩʷ |-  -|

 ʽ ʻ ʾʾ ʜʦʚʝʜʝʥʥʷʤ ʟ ʘʢʩʽʦʤ. 

ƹ 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ  ʚʠʩʦʪʠ ʩʝʢʚʝʥʮʽʡʥʠʭ ʜʝʨʝʚ ʽ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʜʦʚʝʜʝʥʴ, ʜʦʧʦʚʥʠʤʦ ʉʏ ʜʦʜʘʪʢʦʚʠʤʠ ʧʨʘʚʠʣʘʤʠ ʚʠʚʝʜʝʥʥʷ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʰʪʽ ʟʚôʷʟʦʢ   ʟʛʽʜʥʦ ʧʨʘʚʠʣ R5) ï R10). ʇʦʢʣʘʜʝʤʦ 

ʇɺ5) [  ] |-  [ ] 

ʇɺ6) [ ],  [ ]   |-   [  ] 

ʇɺ7) [ ],  [ ]   |-   [ ] 

ʇɺ8) [ ] |-  [ , ]. 

ʇɺ9) [  ], [ ] |-  [ ]. 

ʇɺ10) [ ], [  ] |-  [ , ]. 

ɺ ʧʨʘʚʠʣʘʭ ʇɺ7-ʇɺ8, ʱʦʙ ʫʥʠʢʥʫʪʠ ʢʦʣʽʟʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʤʚʦʣʘ 

 ï ʚ ʢʨʫʛʣʠʭ ʜʫʞʢʘʭ ʚʽʥ ʦʟʥʘʯʘʻ ʽʤʧʣʽʢʘʮʽʶ, ʚ ʢʚʘʜʨʘʪʥʠʭ ï  ʩʝʢʚʝʥʮʽʶ. 

 

ʇʨʠʢʣʘʜ 1.4. ɿôʷʩʫʚʘʪʠ, ʯʠ ʻ ʬʦʨʤʫʣʘ)()( CBACBCA ÙÙ¹F  

ʪʘʚʪʦʣʦʛʽʻʶ. ʇʦʙʫʜʫʻʤʦ ʪʝʨʤʽʥʘʣʴʥʝ ʩʝʢʚʝʥʮʽʡʥʝ ʜʝʨʝʚʦ ʜʣʷ ʩʝʢʚʝʥʮʽʾ                                       

-| )()( CBACBCA ÙÙ  ʟ ʧʦʨʦʞʥʴʦʶ ʣʽʚʦʶ ʩʪʦʨʦʥʦʶ ʽ ʧʝʨʝʚʽʨʠʤʦ ʯʠ 

ʚʦʥʦ ʟʘʤʢʥʝʥʝ.       

                                                                                           -| ))(()( CBACBCA ÙÙ  

                                             |- CA , -| )( CBACB ÙÙ  [ ʇɺ8] 

                                             |- CA ,  |- CBÙ , -| CBA Ù    [ ʇɺ8] 

    -| A,  |- CBÙ , -| CBA Ù                                                                        |- C ,  |- CBÙ , -| CBA Ù   [ ʇɺ7] 

--| A,  |-B , -| CBA Ù                 --| A,  |-C , -| CBA Ù  [ ʇɺ3] 

--| A,  |-B ,    |- BAÙ  ,  -|C     [ ʇɺ8] 

--| A,  |-B ,    |-A ,  -|C          --| A,  |-B ,  -|C*   [ ʇɺ3]                      

ʈʠʩ. 1.3 

 

ʄʠ ʧʦʙʫʜʫʚʘʣʠ ʩʝʢʚʝʥʮʽʡʥʝ ʜʝʨʝʚʦ  ʟ ʪʝʨʤʽʥʘʣʴʥʠʤ ʥʝʟʘʤʢʥʝʥʠʤ 

ʣʠʩʪʢʦʤ (*). ʎʴʦʛʦ ʜʦʩʪʘʪʥʴʦ, ʘʜʞʝ ʟʘʢʣʶʯʥʝ ʪʝʨʤʽʥʘʣʴʥʝ ʜʝʨʝʚʦ ʪʝʞ ʙʫʜʝ 

ʥʝʟʘʤʢʥʝʥʠʤ, ʘ ʟʥʘʯʠʪʴ ʟʘ ʪʝʦʨʝʤʦʶ ʧʨʦ ʧʦʚʥʦʪʫ ʩʝʢʚʝʥʮʽʷ ʚ ʢʦʨʝʥʽ ʥʝ 

ʚʠʢʦʥʫʻʪʴʩʷ ʽ ʬʦʨʤʫʣʘ - ʥʝ ʪʘʚʪʦʣʦʛʽʷ. ʃʠʩʪʦʢ ʜʝʨʝʚʘ (*) ʚʢʘʟʫʻ ʥʘ ʦʜʥʫ ʽʟ 

ʽʥʪʝʨʧʨʝʪʘʮʽʡ, ʧʨʠ ʷʢʽʡ ʩʝʢʚʝʥʮʽʷ ʚ ʢʦʨʝʥʽ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. ɼʽʡʩʥʦ, ʧʨʠ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ , ʢʦʣʠ  , ,  ʩʝʢʚʝʥʮʽʷ (*) ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʘ   ʽ  

ʟʥʘʯʝʥʥʷ   ʬʦʨʤʫʣʠ   ʚ ʢʦʨʝʥʽ ʭʠʙʥʝ. ƴ  
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1.4. ʈʝʟʦʣʶʮʽʡʥʝ ʧʨʦʧʦʟʠʮʽʡʥʝ ʯʠʩʣʝʥʥʷ 

 
ʅʘʛʘʜʘʻʤʦ, ʱʦ ʬʦʨʤʫʣʘ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʧʝʨʝʯʥʽʩʪʶ, ʷʢʱʦ ʾʾ 

ʟʘʧʝʨʝʯʝʥʥʷ  () ʻ ʪʘʚʪʦʣʦʛʽʻʶ. ʉʫʧʝʨʝʯʥʽʩʪʴ ʭʠʙʥʘ ʧʨʠ ʚʩʽʭ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷʭ. ʄʝʪʦʶ ʨʝʟʦʣʶʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ (R-ʯʠʩʣʝʥʥʷ)  ʻ  ʧʝʨʝʚʽʨʢʘ 

ʬʦʨʤʫʣ ʥʘ ʩʫʧʝʨʝʯʥʽʩʪʴ. ʑʦʙ ʟʘʩʪʦʩʫʚʘʪʠ R-ʯʠʩʣʝʥʥʷ, ʬʦʨʤʫʣʫ ʧʦʪʨʽʙʥʦ 

ʧʦʧʝʨʝʜʥʴʦ ʧʝʨʝʪʚʦʨʠʪʠ ʜʦ ʂʅʌ. ɺ R-ʯʠʩʣʝʥʥʽ ʂʅʌ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ 

ʩʫʢʫʧʥʽʩʪʶ ʾʾ ʜʠʟ'ʶʥʢʪʽʚ. ʆʙ'ʻʢʪʘʤʠ R-ʯʠʩʣʝʥʥʷ ʻ ʩʫʢʫʧʥʦʩʪʽ ʜʠʟ'ʶʥʢʪʽʚ. 

ʁʦʛʦ ʻʜʠʥʠʤ ʧʨʘʚʠʣʦʤ ʚʠʚʝʜʝʥʥʷ ʻ ʧʨʘʚʠʣʦ ʨʝʟʦʣʶʮʽʡ (R-ʧʨʘʚʠʣʦ). ʇʘʨʫ 

ʣʽʪʝʨ  ʥʘʟʠʚʘʶʪʴ  ʢʦʥʪʨʘʨʥʦʶ. 

ʅʝʭʘʡ ̔  ʜʦʚʽʣʴʥʽ ʜʠʟôʶʥʢʪʠ, ʷʢʽ ʤʘʶʪʴ ʢʦʥʪʨʘʨʥʫ ʧʘʨʫ ʣʽʪʝʨ: 

. ʊʦʜʽ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʘʚʠʣʘ ʨʝʟʦʣʶʮʽʡ  ʻ 

ʜʠʟôʶʥʢʪ , ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʟʦʣʴʚʝʥʪʦʶ ʜʠʟôʶʥʢʪʽʚ ʽ . 

ʈʝʟʦʣʴʚʝʥʪʘ  ʫ ʜʘʥʠʭ ʜʠʟôʶʥʢʪʽʚ ʤʦʞʝ ʙʫʪʠ ʥʝ ʦʜʥʘ ï ʜʣʷ ʢʦʞʥʦʾ ʢʦʥʪʨʘʨʥʦʾ 

ʧʘʨʠ ʩʚʦʷ. ʇʽʜʢʨʝʩʣʠʤʦ, ʱʦ ʨʝʟʦʣʴʚʝʥʪʘ ʫʪʚʦʨʶʻʪʴʩʷ ʚʠʢʨʝʩʣʶʚʘʥʥʷʤ ʪʽʣʴʢʠ 

ʦʜʥʽʻʾ ʢʦʥʪʨʘʨʥʦʾ ʧʘʨʠ. ɺʦʥʘ ʪʘʢʦʞ ʤʦʞʝ ʥʝ ʽʩʥʫʚʘʪʠ, ʢʦʣʠ ʚ ʜʠʟôʶʥʢʪʘʭ 

ʚʽʜʩʫʪʥʽ ʢʦʥʪʨʘʨʥʽ ʧʘʨʠ. ɿʘʟʥʘʯʠʤʦ, ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʨʝʟʦʣʴʚʝʥʪʦʶ ʻ ʧʦʨʦʞʥʽʡ ʜʠʟôʶʥʢʪ  . R-ʧʨʘʚʠʣʦ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʽ ʜʦ 

ʩʫʢʫʧʥʦʩʪʽ ʜʠʟ'ʶʥʢʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʚ ʩʫʢʫʧʥʦʩʪʽ ʚʠʙʠʨʘʻʪʴʩʷ ʜʦʚʽʣʴʥʘ ʧʘʨʘ 

ʜʠʟôʶʥʢʪʽʚ, ʟʥʘʭʦʜʠʪʴʩʷ ʾʭʥʷ ʨʝʟʦʣʴʚʝʥʪʘ ʽ ʜʦʣʫʯʘʻʪʴʩʷ ʜʦ ʩʫʢʫʧʥʦʩʪʽ ʟʘʤʽʩʪʴ 

ʚʠʙʨʘʥʠʭ ʜʠʟôʶʥʢʪʽʚ.  

ʇʦʢʘʞʝʤʦ, ʱʦ R-ʧʨʘʚʠʣʦ ʟʙʝʨʽʛʘʻ ʩʫʧʝʨʝʯʥʽʩʪʴ ʩʫʢʫʧʥʦʩʪʽ 

ʜʠʟôʶʥʢʪʽʚ.  

 

ʃʝʤʘ 1.5. ʉʫʢʫʧʥʽʩʪʴ ʜʠʟôʶʥʢʪʽʚ ʻ ʩʫʧʝʨʝʯʥʽʩʪʶ, ʪʦʜʽ ʽ ʪʽʣʴʢʠ 

ʪʦʜʽ, ʢʦʣʠ  ʨʝʟʦʣʴʚʝʥʪʘ  ʻ ʩʫʧʝʨʝʯʥʽʩʪʶ. 

Ʒ  ʅʝʭʘʡ ʩʫʢʫʧʥʽʩʪʴ - ʩʫʧʝʨʝʯʥʽʩʪʴ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʢʦʥôʶʥʢʮʽʷ ʻ ʩʫʧʝʨʝʯʥʽʩʪʶ. ʅʝʭʘʡ . ʇʦʪʨʽʙʥʦ 

ʧʦʢʘʟʘʪʠ, ʱʦ ʨʝʟʦʣʴʚʝʥʪʘ  ʻ ʩʫʧʝʨʝʯʥʽʩʪʶ. ʅʝʭʘʡ - ʜʦʚʽʣʴʥʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ʄʘʻʤʦ, ʱʦ . ʗʢʱʦ , ʪʦʜʽ  ʽ     

.  ɺʽʟʴʤʝʤʦ ʪʘʢʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ , ʱʦ . ʊʦʜʽ  

 ʽ  . ɿʥʘʯʠʪʴ  ʽ  . ɸʣʝ , 

ʪʦʤʫ ʱʦ  ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʷʭ ʽ  ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʟʤʽʥʥʠʭ  ʟʙʽʛʘʶʪʴʩʷ , ʘ 

ʟʤʽʥʥʘ  ʥʝ ʚʭʦʜʠʪʴ ʜʦ  . ʊʘʢʠʤ ʯʠʥʦʤ,   ʽ 

ʨʝʟʦʣʴʚʝʥʪʘ ʻ ʩʫʧʝʨʝʯʥʽʩʪʶ. 

ʅʝʭʘʡ ʨʝʟʦʣʴʚʝʥʪʘ  ï ʩʫʧʝʨʝʯʥʽʩʪʴ. ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʜʣʷ 

ʜʦʚʽʣʴʥʦʾ  ʽʥʪʝʨʧʨʝʪʘʮʽʾ 0. ʊʦʜʽ ʽ ʢʦʥôʶʥʢʮʽʷ 

, ʘ ʟʥʘʯʠʪʴ ʽ ʢʦʥôʶʥʢʮʽʷ , ʪʦʙʪʦ ʩʫʢʫʧʥʽʩʪʴ 

, ʻ ʩʫʧʝʨʝʯʥʽʩʪʶ.  
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ʃʝʤʘ 1.5 ʤʘʻ ʤʽʩʮʝ ʽ ʢʦʣʠ ʜʚʘ ʜʠʟôʶʥʢʪʠ ʟʘʤʽʥʠʪʠ ʥʘ ʾʭʥʶ ʩʫʢʫʧʥʽʩʪʴ. 

ɸʜʞʝ - ʩʫʧʝʨʝʯʥʽʩʪʴ, ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ  ʢʦʥôʶʥʢʮʽʷ

 ʻ ʩʫʧʝʨʝʯʥʽʩʪʴ. 

ɺ R-ʯʠʩʣʝʥʥʽ ʘʢʩʽʦʤʠ ʚʽʜʩʫʪʥʽ. ɺʩʽ ʚʠʚʝʜʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟ ʛʽʧʦʪʝʟ. 

ʅʝʭʘʡ  ï ʜʦʚʽʣʴʥʘ  ʩʫʢʫʧʥʽʩʪʴ ʜʠʟôʶʥʢʪʽʚ. ɺʠʚʝʜʝʥʥʷʤ ʩʫʢʫʧʥʦʩʪʽ  ʟ  

ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʫʢʫʧʥʦʩʪʝʡ ʜʠʟôʶʥʢʪʽʚ      ʪʘʢʘ, ʱʦ 

 ʽ , . 

 

ʊʝʦʨʝʤʘ 1.4  (ʧʨʦ ʧʦʚʥʦʪʫ R-ʯʠʩʣʝʥʥʷ). ʉʫʢʫʧʥʽʩʪʴ  ̒  ʩʫʧʝʨʝʯʥʽʩʪʶ, 

ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʟ  ʥʝʾ ʤʦʞʥʘ ʚʠʚʝʩʪʠ ʩʫʢʫʧʥʽʩʪʴ ʟ ʧʦʨʦʞʥʽʤ 

ʜʠʟôʶʥʢʪʦʤ. 

Ʒ ʅʝʭʘʡ    ʚʠʚʝʜʝʥʥʷ ʪʘʢʝ, ʱʦ . ʊʦʜʽ  ʻ  

ʩʫʧʝʨʝʯʥʽʩʪʶ, ʘʜʞʝ ʤʽʩʪʠʪʴ  ʜʚʘ ʜʠʟôʶʥʢʪʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʢʦʥʪʨʘʨʥʫ ʧʘʨʫ, 

ʟ ʷʢʦʾ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʧʦʨʦʞʥʽʡ ʜʠʟôʶʥʢʪ ʚ . ʊʦʜʽ ʟʘ ʃʝʤʦʶ 1.5  ʂʅʌ  

ʪʝʞ  ʩʫʧʝʨʝʯʥʽʩʪʴ. ɯ ʪʘʢ ʜʘʣʽ ʧʨʠʡʜʝʤʦ, ʱʦ  ï ʩʫʧʝʨʝʯʥʽʩʪʴ. 

ʅʝʭʘʡ  ʩʫʧʝʨʝʯʥʽʩʪʴ. ʈʦʟʛʣʷʥʝʤʦ ʫʩʽ ʚʠʚʝʜʝʥʥʷ  ʟ . ɰʭ ʩʢʽʥʯʝʥʥʘ 

ʢʽʣʴʢʽʩʪʴ, ʪʦʤʫ ʱʦ ʨʝʟʦʣʴʚʝʥʪʘ ʩʫʤʘʨʥʦ ʤʽʩʪʠʪʴ ʥʘ ʜʚʽ ʣʽʪʝʨʠ ʤʝʥʰʝ ʥʽʞ ʜʚʘ 

ʜʠʟôʶʥʢʪʠ, ʟ ʷʢʠʭ ʚʦʥʘ ʦʪʨʠʤʘʥʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʚʠʚʝʜʝʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʨʦʱʝʥʥʷ ʧʦʪʦʯʥʦʾ ʩʫʢʫʧʥʦʩʪʽ. ɺʠʚʝʜʝʥʥʷ ʥʘʟʚʝʤʦ ʪʫʧʠʢʦʚʠʤ, 

ʷʢʱʦ ʚ ʜʠʟ'ʶʥʢʪʘʭ  ʥʝʤʘʻ ʞʦʜʥʦʾ ʢʦʥʪʨʘʨʥʦʾ ʧʘʨʠ ʽ . ʊʦʜʽ ʥʝʩʢʣʘʜʥʦ 

ʧʽʜʽʙʨʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʶ, ʧʨʠ ʷʢʽʡ  ʙʫʜʝ ʽʩʪʠʥʥʠʤ. ʇʨʦʜʝʤʦʥʩʪʨʫʻʤʦ ʮʝ  

ʥʘ ʧʨʠʢʣʘʜʽ. ʅʝʭʘʡ ,   

ʅʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ    ʽ  ʩʫʢʫʧʥʽʩʪʴ -  

ʥʝ ʩʫʧʝʨʝʯʥʽʩʪʴ, ʘ ʟ ʥʝʶ ʽ  (ʃʝʤʘ 1.3). ʗʢʱʦ ʚʩʽ ʚʠʚʝʜʝʥʥʷ ʪʫʧʠʢʦʚʽ,  

ʪʦ ʩʫʢʫʧʥʽʩʪʴ - ʥʝ ʩʫʧʝʨʝʯʥʽʩʪʴ. ɺʠʧʣʠʚʘʻ ʟ . 

ƹ  

ʅʝʭʘʡ ʧʦʪʨʽʙʥʦ ʟôʷʩʫʚʘʪʠ ʯʠ ʤʘʻ ʤʽʩʮʝ ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ |= . 

ʎʝ ʝʢʚʽʚʘʣʝʥʪʥʦ ʪʦʤʫ, ʱʦʙ ʟôʷʩʫʚʘʪʠ ʯʠ  ʬʦʨʤʫʣʘ  ʻ 

ʩʫʧʝʨʝʯʥʽʩʪʶ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 

, ʧʠʪʘʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʩʫʧʝʨʝʯʣʠʚʦʩʪʽ ʦʩʪʘʥʥʴʦʾ 

ʢʦʥôʶʥʢʮʽʾ. ɿʘʣʠʰʠʣʦʩʷ ʧʝʨʝʪʚʦʨʠʪʠ ʫʩʽ   ʜʦ ʂʅʌ ʽ ʩʧʨʦʙʫʚʘʪʠ 

ʚʠʚʝʩʪʠ ʟ ʥʝʾ ʧʦʨʦʞʥʽʡ ï . 

 

ʇʨʠʢʣʘʜ 1.5. ɿôʷʩʫʚʘʪʠ ʯʠ ʙʫʜʝ ʤʘʪʠ ʤʽʩʮʝ ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ 

|= . ʇʝʨʝʪʚʦʨʠʤʦ ʚʩʽ ʬʦʨʤʫʣʠ ʽ 

ʟʘʧʝʨʝʯʝʥʥʷ ʦʩʪʘʥʥʴʦʾ ʜʦ ʂʅʌ:  
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(ʧʨʘʚʠʣʘ ʜʝ ʄʦʨʛʘʥʘ 6.2 ʪʘ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʽ 

3.2), 

    (ʧʨʘʚʠʣʦ ʜʝ  ʄʦʨʛʘʥʘ 6.2). 

ʄʘʻʤʦ ʩʫʢʫʧʥʽʩʪʴ ʜʠʟôʶʥʢʪʽʚ: { , ,

}. ʗʢ ʙʘʯʠʤʦ, ʻ ʪʽʣʴʢʠ ʜʚʘ ʚʘʨʽʘʥʪʠ ʢʦʥʪʨʘʨʥʠʭ ʧʘʨ ï ʦʙʠʜʚʘ ʟ ʧʘʨʦʶ 

. ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʚʩʽ ʽʥʰʽ ʣʽʪʝʨʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʫʩʫʥʝʥʽ ʟ ʜʠʟôʶʥʢʪʽʚ 

ʚ ʧʨʦʮʝʩʽ ʚʠʚʝʜʝʥʴ ʽ ʚʠʚʝʜʝʥʥʷ ʧʦʨʦʞʥʴʦʛʦ ʜʠʟôʶʥʢʪʫ ʥʝʤʦʞʣʠʚʝ. ɿʥʘʯʠʪʴ 

ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. ƴ 

 

ʇʨʠʢʣʘʜ 1.6. ɿôʷʩʫʚʘʪʠ ʯʠ ʙʫʜʝ  ʬʦʨʤʫʣʘ  

ʪʘʚʪʦʣʦʛʽʻʶ. ʇʦʙʫʜʫʻʤʦ ʂʅʌ ʜʣʷ ʟʘʧʝʨʝʯʝʥʥʷ .       
 

 

)  

 

. 

ʂʅʌ ʩʢʣʘʜʘʻʪʴʩʷ ʪʽʣʴʢʠ  ʟ ʦʜʥʦʛʦ ʜʠʟôʶʥʢʪʫ, ʘ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ R-

ʧʨʘʚʠʣʘ ʧʦʪʨʽʙʥʦ ʜʚʘ, ʪʦʤʫ  ʟ ʜʘʥʦʛʦ ʂʅʌ  ʥʝ ʤʦʞʥʘ ʚʠʚʝʩʪʠ ʧʦʨʦʞʥʽʡ 

ʜʠʟôʶʥʢʪ.  ɿʥʘʯʠʪʴ - ʥʝ ʪʘʚʪʦʣʦʛʽʷ.ƴ 

 

 

1.5. ʇʨʦʧʦʟʠʮʽʡʥʝ ʯʠʩʣʝʥʥʷ 

 
ʗʢʱʦ ʩʝʢʚʝʥʮʽʡʥʝ ʽ ʨʝʟʦʣʶʮʽʡʥʝ ʯʠʩʣʝʥʥʷ ʚʠʟʥʘʯʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 

ʩʝʢʚʝʥʮʽʡʥʠʭ ʜʝʨʝʚʘʭ ʪʘ ʩʫʢʫʧʥʦʩʪʷʭ ʜʠʟôʶʥʢʪʽʚ, ʪʦ ʢʣʘʩʠʯʥʝ ʧʨʦʧʦʟʠʮʽʡʥʝ 

ʯʠʩʣʝʥʥʷ (ʜʘʣʽ ʧʨʦʩʪʦ ʧʨʦʧʦʟʠʮʽʡʥʝ ʯʠʩʣʝʥʥʷ ʘʙʦ ʩʢʦʨʦʯʝʥʦ ʇʏ) ʚʠʟʥʘʯʝʥʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʨʦʧʦʟʠʮʽʡʥʠʭ ʬʦʨʤʫʣʘʭ. ɺʦʥʦ ʜʦʟʚʦʣʷʻ ʧʨʷʤʦ 

ʬʦʨʤʘʣʴʥʦ ʧʨʦʚʦʜʠʪʠ  ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ  ʇʃ ʽ  ʥʘʧʨʷʤʫ ʦʙʛʨʫʥʪʦʚʫʚʘʪʠ 

ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ ʤʽʞ ʧʨʦʧʦʟʠʮʽʡʥʠʤʠ ʬʦʨʤʫʣʘʤʠ. ʄʠ  ʨʦʟʛʣʷʥʝʤʦ 

ʥʘʩʪʫʧʥʠʡ ʚʘʨʽʘʥʪ  ʇʏ. ɺʦʥʦ ʤʘʻ ʦʜʥʫ ʩʭʝʤʫ ʘʢʩʽʦʤ , ʜʝ  ï ʜʦʚʽʣʴʥʘ 

ʬʦʨʤʫʣʘ ʽ ʯʦʪʠʨʠ ʧʨʘʚʠʣʘ ʚʠʚʝʜʝʥʥʷ: 

ʇ1 |-   (ʧʨʘʚʠʣʦ ʨʦʟʰʠʨʝʥʥʷ) 

ʇ2 |-    (ʧʨʘʚʠʣʦ ʧʦʛʣʠʥʘʥʥʷ) 

ʇ3 |-   (ʧʨʘʚʘ ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ) 

ʇ4 , |-   (ʧʨʘʚʠʣʦ ʧʝʨʝʪʠʥʫ) 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʘʢʩʽʦʤʠ ʻ ʪʘʚʪʦʣʦʛʽʷʤʠ, ʘ ʫʩʽ ʧʨʘʚʠʣʘ ʢʦʨʝʢʪʥʽ ï  

ʤʽʞ ʣʽʚʠʤʠ ʽ ʧʨʘʚʠʤʠ ʯʘʩʪʠʥʘʤʠ ʤʘʻ ʤʽʩʮʝ ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ. ɿ ʧʨʠʚʦʜʫ 

ʥʝʟʘʣʝʞʥʦʩʪʽ ʧʨʘʚʠʣ ʚʠʚʝʜʝʥʥʷ ʇ1-ʇ4 ʜʠʚ. ɺʧʨʘʚʠ ʜʦ ʨʦʟʜʽʣʫ ɯɯ. 

ʅʝʭʘʡ - ʧʝʚʥʘ  ʩʫʢʫʧʥʽʩʪʴ ʬʦʨʤʫʣ, ʷʢʽ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʛʽʧʦʪʝʟʘʤʠ. 

ɼʦʚʝʜʝʥʥʷʤ ʬʦʨʤʫʣʠ ʟ ʛʽʧʦʪʝʟ  ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʬʦʨʤʫʣ 
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ʪʘʢʘ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ   ʻ ʘʢʩʽʦʤʦʶ, ʘʙʦ ʛʽʧʦʪʝʟʦʶ, ʘʙʦ 

ʨʝʟʫʣʴʪʘʪʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʦʛʦ ʟ ʧʨʘʚʠʣ ʚʠʚʝʜʝʥʥʷ 1)-4) ʜʦ ʧʝʚʥʠʭ ʬʦʨʤʫʣ ʟ 

ʯʠʩʣʘ . ʌʘʢʪ ʽʩʥʫʚʘʥʥʷ ʪʘʢʦʛʦ ʜʦʚʝʜʝʥʥʷ ʙʫʜʝʤʦ ʟʘʧʠʩʫʚʘʪʠ |- . 

ʅʘʛʘʜʘʻʤʦ, ʱʦ ʪʝʦʨʝʤʘʤʠ ʚ ʯʠʩʣʝʥʥʽ ʥʘʟʠʚʘʶʪʴʩʷ  ʬʦʨʤʫʣʠ, ʜʣʷ ʷʢʠʭ ʽʩʥʫʻ 

ʚʠʚʝʜʝʥʥʷ ʪʽʣʴʢʠ ʟ ʘʢʩʽʦʤ. ɿʘʧʠʩʫʻʤʦ ʮʝʡ ʬʘʢʪ  |- . 

ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʜʦʚʝʜʝʥʴ  ʬʦʨʤʫʣ ʟ ʛʽʧʦʪʝʟ. 

 

ʃʝʤʘ 1.5ʘ. ʄʘʶʪʴ ʤʽʩʮʝ ʥʘʩʪʫʧʥʽ ʜʦʚʝʜʝʥʥʷ: 

|-      (ʧʨʘʚʠʣʦ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ (ʇʂ)) 

|-      (ʧʨʘʚʠʣʦ ʚʽʜʦʢʨʝʤʣʝʥʥʷ (ʄʈ)) 

|-  (ʣʽʚʘ ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ (ʃɸ)) 

|-            ( ʚʚʝʜʝʥʥʷ) 

|-            ( ʫʩʫʥʝʥʥʷ) 

 |-       (ʚʥʫʪʨʽʰʥʻ ʧʦʛʣʠʥʘʥʥʷ) 

|-       (ʚʥʫʪʨʽʰʥʷ ʢʦʤʫʪʘʪʠʚʥʽʩʪʴ) 

 |-  (ʧʨʘʚʠʣʦ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ) 

|-     (ʧʨʘʚʠʣʦ ʢʦʥʪʨʘʧʦʟʠʮʽʾ) 
|-  

Ʒɼʦʚʝʜʝʥʥʷ ʜʣʷ 1) : (ʛʽʧʦʪʝʟʘ),(ʘʢʩʽʦʤʘ), (ʧʝʨʝʪʠʥ).  

ɼʦʚʝʜʝʥʥʷ ʜʣʷ 2) :(ʛʽʧʦʪʝʟʠ),  (ʨʦʟʰʠʨʝʥʥʷ ), 

(ʇʂ),  (ʇ4,(ʇ4. 

ɼʦʚʝʜʝʥʥʷ ʜʣʷ 3) : ,  (ʇʂ),  (ʇ3,

 (ʇʂ),   (ʇ3,    (ʇʂ). 

ɼʦʚʝʜʝʥʥʷ ʜʣʷ 4) : ,  (ʘʭ.), (ʇʂ),  (ʇ4, 

(ʇʂ). 

ɼʦʚʝʜʝʥʥʷ ʜʣʷ 5) : ,  (ʘʭ.), (ʇ4). 

ɼʦʚʝʜʝʥʥʷ ʜʣʷ 6) : ,  (ʘʩʦʮ.),    (ʇʂ), 

 (ʇ1,  (ʘʩʦʮ.), (ʇ2). 

ɼʦʚʝʜʝʥʥʷ ʜʣʷ 7) : , (ʘʩʦʮ.), 

(ʇ1+ʇʂ), (ʘʩʦʮ.), (ʇʂ),  

(ʇ1, (ʘʩʦʮ.), (ʘʩʦʮ. + ʇʂ), 

(ʘʩʦʮ.),  (ʇ1+ʇʂ), 

(ʘʩʦʮ.+ ʇʂ),  (ʘʩʦʮ.), 

(ʇ2), . 

ɼʦʚʝʜʝʥʥʷ ʜʣʷ 8) : (ʛʽʧʦʪʝʟʠ), (ʇʂ),   (ʇ4. 

ɼʦʚʝʜʝʥʥʷ ʜʣʷ 9) : ,  (ʇʂ),  ( ʚʚʝʜʝʥʥʷ), 

. 

ɼʦʚʝʜʝʥʥʷ ʜʣʷ 10) : (ʛʽʧʦʪʝʟʠ),

,é, ,     (  ʨʘʟʽʚ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʧ.2). 

ƹ 
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ʅʘʜʘʣʽ ʚʣʘʩʪʠʚʦʩʪʽ 1)-10)  ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʜʦʜʘʪʢʦʚʽ 

ʧʨʘʚʠʣʘ ʚʠʚʝʜʝʥʥʷ  ʇʏ.  

 

ʊʝʦʨʝʤʘ 1.5 (ʧʦʚʥʦʪʠ ʜʣʷ ʇʏ). ɹʫʜʴ-ʷʢʘ ʪʘʚʪʦʣʦʛʽʷ  ̒  ʪʝʦʨʝʤʦʶ ʇʏ. 

Ʒ ʗʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ ʧʦʚʥʦʪʠ ʜʣʷ ʇʏ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʜʫʢʪʠʚʥʝ ʦʟʥʘʯʝʥʥʷ ʬʦʨʤʫʣ ʇʏ ʪʘ ʜʦʚʝʜʝʥʥʷ  ʟ ʃʝʤʠ 1.5ʘ 

ʯʠ ʾʤ ʧʦʜʽʙʥʽ. ʄʠ ʧʽʜʝʤʦ ʽʥʰʠʤ ʰʣʷʭʦʤ. ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʪʝʦʨʝʤʦʶ ʧʨʦ 

ʧʦʚʥʦʪʫ ʩʝʢʚʝʥʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ. ʇʦʙʫʜʫʻʤʦ ʪʝʨʤʽʥʘʣʴʥʝ ʩʝʢʚʝʥʮʽʡʥʝ 

ʜʝʨʝʚʦ  ʟ ʢʦʨʝʥʝʤ -| . ɹʫʜʝʤʦ ʛʦʚʦʨʠʪʠ, ʱʦ ʚʝʨʰʠʥʘ  ʮʴʦʛʦ ʜʝʨʝʚʘ ʤʘʻ 

ʜʦʚʝʜʝʥʥʷ ʚ ʇʏ, ʷʢʱʦ ʬʦʨʤʫʣʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʾʾ ʩʝʢʚʝʥʮʽʾ |-  -|, ʻ 

ʪʝʦʨʝʤʦʶ ʇʏ. ʅʝʭʘʡ , . ʅʘʛʘʜʘʻʤʦ, ʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦ 

ʽʤʧʣʽʢʘʮʽʶ   (*) ʘʙʦ ʬʦʨʤʫʣʫ (**), ʷʢʱʦ 

. ʊʝʦʨʝʤʘ ʙʫʜʝ ʜʦʚʝʜʝʥʘ, ʷʢʱʦ ʤʠ ʧʦʢʘʞʝʤʦ, ʱʦ ʫʩʽ ʚʝʨʰʠʥʠ ʥʘʰʦʛʦ 

ʩʝʢʚʝʥʮʽʡʥʦʛʦ ʜʝʨʝʚʘ ʤʘʶʪʴ ʜʦʚʝʜʝʥʥʷ ʚ ʇʏ. ʉʧʦʯʘʪʢʫ ʧʦʢʘʞʝʤʦ, ʱʦ ʮʝ 

ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ  ʣʠʩʪʢʽʚ. ʆʩʢʽʣʴʢʠ ʬʦʨʤʫʣʘ  ʻ ʪʘʚʪʦʣʦʛʽʻʶ, ʪʦ ʟʘ 

ʪʝʦʨʝʤʦʶ ʧʦʚʥʦʪʠ ʜʝʨʝʚʦ ʻ ʟʘʤʢʥʝʥʠʤ, ʪʦʙʪʦ ʚʩʽ ʡʦʛʦ ʣʠʩʪʢʠ ʪʝʨʤʽʥʘʣʴʥʽ 

ʽ ʟʘʤʢʥʝʥʽ. ʇʝʨʰʝ ʦʟʥʘʯʘʻ, ʱʦ   ʽ   ʚ ʥʠʭ ʩʢʣʘʜʘʶʪʴʩʷ ʪʽʣʴʢʠ ʟ 

ʧʨʦʧʦʟʠʮʽʡʥʠʭ ʟʤʽʥʥʠʭ, ʘ ʜʨʫʛʝ ï ʱʦ ʚ ʥʠʭ ʦʙʦʚôʷʟʢʦʚʦ ʧʨʠʩʫʪʥʷ ʷʢʘʩʴ 

ʩʧʽʣʴʥʘ ʟʤʽʥʥʘ . ɿʥʘʯʠʪʴ .  

ʅʝʭʘʡ ʚ ʽʤʧʣʽʢʘʮʽʾ (*)  . ʑʦʙ ʜʦʚʝʩʪʠ  |-  

, ʟʘʟʥʘʯʠʤʦ, ʱʦ ʤʘʻʤʦ  ʘʢʩʽʦʤʫ  ʽ ʜʦʩʪʘʪʥʴʦ ʧʦʢʘʟʘʪʠ, ʱʦ ʚ 

ʇʏ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ  ʬʦʨʤʫʣ  ʽʩʥʫʶʪʴ ʜʦʚʝʜʝʥʥʷ: (1)  |-  

ʪʘ (2) |- . 

ɼʦʚʝʜʝʥʥʷ (1). ,  (ʇ1), (ʘʩʦʮ.), 

(ʚʥʫʪʨʽʰʥʷ ʢʦʤʫʪ. 7)), ( ʚʚʝʜʝʥʥʷ),  

 (ʦʟʥ. ʢʦʥ'ʶʥʢʮʽʾ), .  

ɼʦʚʝʜʝʥʥʷ (2). , (ʇ1+ʇʂ), (ʘʩʦʮ.), 

. 

ɺʣʘʩʪʠʚʽʩʪʴ (1) ʜʦʟʚʦʣʷʻ ʜʦʚʽʣʴʥʦ ʢʦʥ'ʶʥʢʪʠʚʥʦ ʨʦʟʰʠʨʶʚʘʪʠ 

ʧʦʩʠʣʢʫ ʚ ʽʤʧʣʽʢʘʮʽʾ, ʘ ʚʣʘʩʪʠʚʽʩʪʴ (2) ï ʪʝ ʩʘʤʝ ʨʦʙʠʪʠ ʟ ʚʠʩʥʦʚʢʦʤ ʪʽʣʴʢʠ 

ʜʠʟ'ʶʥʢʪʠʚʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ ʣʠʩʪʢʠ ʜʝʨʝʚʘ  ʤʘʶʪʴ ʜʦʚʝʜʝʥʥʷ.  

ʉʝʢʚʝʥʮʽʾ ʨʝʰʪʠ  ʚʝʨʰʠʥ ʧʦʚôʷʟʘʥʽ ʟ ʩʝʢʚʝʥʮʽʷʤʠ ʙʝʟʧʦʩʝʨʝʜʥʽʭ 

ʚʝʨʰʠʥ-ʥʘʱʘʜʢʽʚ ʧʨʘʚʠʣʘʤʠ ʚʠʚʝʜʝʥʥʷ ʇɺ1- ʇɺ4.  ʇʦʢʘʞʝʤ, ʷʢʱʦ 

ʚʝʨʰʠʥʠ-ʥʘʱʘʜʢʠ ʤʘʶʪʴ ʜʦʚʝʜʝʥʥʷ, ʪʦ ʮʝ ʩʧʨʘʚʝʜʣʠʚʦ ʽ ʜʣʷ  ʾʭʥʴʦʾ 

ʙʘʪʴʢʽʚʩʴʢʦʾ  ʚʝʨʰʠʥʠ.   

ʅʝʭʘʡ ʙʘʪʴʢʽʚʩʴʢʘ ʚʝʨʰʠʥʘ ʦʪʨʠʤʘʥʘ ʟʘ ʧʨʘʚʠʣʦʤ ʇɺ1:  

[ ] |- [ ]. ʇʦʢʘʞʝʤʦ, ʱʦ ʚ ʇʏ ʽʩʥʫʶʪʴ ʜʦʚʝʜʝʥʥʷ  (3)    

 |-   ʪʘ  |- . 

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʰʝ. ,  , , 

 , ,    ,  = . 

ɼʨʫʛʝ ʜʦʚʝʜʝʥʥʷ ʘʥʘʣʦʛʽʯʥʝ. 
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ɺʽʟʴʤʝʤʦ ʇɺ2: [] |- [ ]. ʇʦʢʘʞʝʤʦ, ʱʦ                                         

(4) |- . 

, , , , ,       

, , . 

ɺʽʟʴʤʝʤʦ ʇɺ3:  [  ],  [ ]   |-   [  ]. ʇʦʢʘʞʝʤʦ, ʱʦ   

(5)  , |- . 

 , ,  , , ,

,   , , , , 

 ,  ,   , 

, , , ,        

, , , . 

ɺʽʟʴʤʝʤʦ ʇɺ4:  [ ] |-  [ ].  ʇʦʢʘʞʝʤʦ, ʱʦ 

(6)  |- . ɺʠʧʣʠʚʘʻ ʟ ʧʨʘʚʠʣʘ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ ʚʝʨʰʠʥʠ ʜʝʨʝʚʘ  ʤʘʶʪʴ ʜʦʚʝʜʝʥʥʷ. ɸ ʟʥʘʯʠʪʴ ʽ 

ʪʘʚʪʦʣʦʛʽʷ ʚ ʡʦʛʦ ʢʦʨʝʥʽ. 

ƹ  

ʊʝʦʨʝʤʫ ʧʨʦ ʧʦʚʥʦʪʫ ʇʏ ʥʘʟʠʚʘʶʪʴ ʱʝ ʪʝʦʨʝʤʦʶ ʪʘʚʪʦʣʦʛʽʾ (ʊʊ). 

ɺʦʥʘ ʤʘʻ ʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ.  

 

ʅʘʩʣʽʜʦʢ 1. ɯʩʥʫʶʪʴ ʽ ʽʥʰʽ ʧʦʚʥʽ ʚʘʨʽʘʥʪʠ  ʇʏ. ʄʠ ʬʘʢʪʠʯʥʦ ʜʦʚʝʣʠ, 

ʱʦ ʩʠʩʪʝʤʘ ʯʠʩʣʝʥʥʷ ʟ ʘʢʩʽʦʤʦʶ  ʪʘ ʧʨʘʚʠʣʘʤʠ ʚʠʚʝʜʝʥʥʷ (1)-(6) ʻ 

ʧʦʚʥʠʤ ʇʏ. ʋ ɺʧʨʘʚʘʭ ʥʘʚʝʜʝʥʦ  ʧʨʠʢʣʘʜʠ ʽʥʰʠʭ ʚʽʜʦʤʠʭ ʧʦʚʥʠʭ ʇʏ. ƴ 

 

ʅʘʩʣʽʜʦʢ 2. ʑʦʙ ʜʦʚʽʣʴʥʝ ʇʏ ʙʫʣʦ ʧʦʚʥʠʤ ʥʝʦʙʭʽʜʥʦ ʡ ʜʦʩʪʘʪʥʴʦ, 

ʱʦʙ ʚ ʥʴʦʤʫ  ʤʘʣʠ ʤʽʩʮʝ:  ʪʝʦʨʝʤʘ |-  ʪʘ ʚʠʚʝʜʝʥʥʷ (1)-(6). ƴ 

 

ʅʘʩʣʽʜʦʢ 3. ʑʦʙ ʜʦʚʝʩʪʠ, ʱʦ ʚ ʇʏ ʤʘʻ ʤʽʩʮʝ ʚʠʚʝʜʝʥʥʷ ʟ ʛʽʧʦʪʝʟ      

|-  (  ʻ ʪʝʦʨʝʤʦʶ),   ʜʦʩʪʘʪʥʴʦ ʦʙʛʨʫʥʪʫʚʘʪʠ, ʱʦ ʽʤʧʣʽʢʘʮʽʷ  

 (ʬʦʨʤʫʣʘ ) ʻ ʪʘʚʪʦʣʦʛʽʻʶ. ƴ 

 

ʇʨʠʢʣʘʜ 1.7. ʘ)|- & |- , |- , ʙ) |- |- ,               

|- .ƴ 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʥʘʩʣʽʜʢʦʤ ʊʊ ʻ ʥʘʩʪʫʧʥʘ ʪʝʦʨʝʤʘ. ɼʣʷ ʯʠʩʣʝʥʴ ʟ 

ʨʦʟʚ'ʷʟʥʦʶ ʩʫʢʫʧʥʽʩʪʶ ʘʢʩʽʦʤ ʽʩʥʫʻ ʟʘʛʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ʜʣʷ ʜʦʚʝʜʝʥʥʷ 

ʪʝʦʨʝʤ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʠʡ ʧʝʨʝʣʽʢ ʫʩʽʭ ʜʦʚʝʜʝʥʴ 

ʚ ʯʠʩʣʝʥʥʽ ʽ ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʝ. ɸʣʝ ʮʷ ʧʝʨʝʙʽʨʥʘ ʩʪʨʘʪʝʛʽʷ ʥʝʤʘʻ 

ʧʨʘʢʪʠʯʥʦʛʦ ʩʝʥʩʫ, ʥʝ ʢʘʞʫʯʠ ʚʞʝ ʧʨʦ ʪʝ, ʱʦ ʚʦʥʘ ʯʘʩʪʢʦʚʘ. 

 

ʊʝʦʨʝʤʘ 1.6. ɯʩʥʫʻ ʟʘʛʘʣʴʥʠʡ, ʚʽʜʤʽʥʥʠʡ ʚʽʜ ʧʝʨʝʙʦʨʥʦʾ ʧʨʦʮʝʜʫʨʠ, 

ʤʝʪʦʜ ʧʦʰʫʢʫ ʜʦʚʝʜʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʧʦʟʠʮʽʡʥʦʾ ʪʝʦʨʝʤʠ |- . 

GF, D G D F×,

GF& D G D F×Ù

GF& D ÙGF× )&( D ÙG×ÙF××× )( D ÙG×ÙF× )( D ÙG×ÙF× ( )D

F×ÙDÙG× )( )( F×ÙDÙG× G D F×Ù

GF, D GY, D GYÙF , D

GF& D GY& D GYÙF &)( D

GF& D GY& D ÙGF× )&( D ÙG×ÙF××× )( D ÙG×ÙF× )( D

ÙG×ÙF× ( )D ÙGY× )&( D ÙG×ÙY××× )( D ÙG×ÙY× )( D ÙG×ÙY× ( )D

ÙYÙF× )( YÙF ÙYÙF×ÙY )( F ÙYÙF× )( ÙF ÙG×( )D ÙYÙF× )( ÙG×( )D

FÙ ÙF ÙYÙF× )( ÙG×( )D ÙYÙF× )( ÙG×( )D ÙG×Ù( )D ÙYÙF× )( ÙG×( )D

ÙYÙF× )(( ÙG× ) D ÙYÙF××× )(( ÙG× ) D &)(( YÙF× ÙG) D GYÙF &)( D

G D YF,, G D YÙF,

G D YÙFÙ G D )( YÙFÙ

D

F

AA

AA

G

Y Y { }nFF=G ,...,1

FØØF n...1 Y Y

G F ÚY G F G Y G ªF ÚY G YF

G FY

Y
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Ʒʉʧʦʯʘʪʢʫ ʙʫʜʫʻʪʴʩʷ ʪʝʨʤʽʥʘʣʴʥʝ ʩʝʢʚʝʥʮʽʡʥʝ ʜʝʨʝʚʦ ʜʣʷ  ʽ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʯʠ ʚʦʥʦ ʟʘʤʢʥʝʥʝ. ɼʘʣʽ ʜʦʩʪʘʪʥʴʦ ʦʙʽʡʪʠ ʡʦʛʦ ʚʝʨʰʠʥ ʟʣʽʚʘ-

ʥʘʧʨʘʚʦ ʽ ʟʥʠʟʫ-ʚʚʝʨʭ. ʆʪʨʠʤʘʥʘ ʚ ʧʨʦʮʝʩʽ ʪʘʢʦʛʦ ʦʙʭʦʜʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʬʦʨʤʫʣ ʚʠʛʣʷʜʫ (*) ʘʙʦ (**) ʽ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʦʚʝʜʝʥʥʷʤ. ɼʽʡʩʥʦ, ʣʠʩʪʢʘʤ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʦʨʝʤʠ ʇʏ (ʜʠʚ. ʜʦʚʝʜʝʥʥʷ  ʊʊ), ʘ ʬʦʨʤʫʣʠ ʫʩʽʭ ʽʥʰʠʭ 

ʚʝʨʰʠʥ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʚʠʣ (3)-(6) ʟ ʜʦʚʝʜʝʥʥʷ ʊʊ ʜʦ ʜʝʷʢʠʭ 

ʧʦʧʝʨʝʜʥʽʭ ʬʦʨʤʫʣ ʫ ʮʴʦʤʫ ʦʙʭʦʜʽ. ɿʚʝʨʪʘʻʤʦ ʫʚʘʛʫ, ʱʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʢʦʥôʶʥʢʮʽʾ ʡ ʜʠʟôʶʥʢʮʽʾ ʣʠʩʪʢʘʤ ʩʝʢʚʝʥʮʽʡʥʦʛʦ ʜʝʨʝʚʘ 

ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʨʽʟʥʽ ʪʝʦʨʝʤʠ.  

ƹ  

 

ʇʨʠʢʣʘʜ 1.8. ʇʦʚʝʨʥʝʤʦʩʷ ʜʦ ʧʨʠʢʣʘʜʫ 1.3 ʽ ʧʦʙʫʜʫʻʤʦ ʜʣʷ ʪʘʚʪʦʣʦʛʽʾ 

 ʾʾ ʜʦʚʝʜʝʥʥʷ ʚ ʇʏ ʟʘ ʧʨʦʮʝʜʫʨʦʶ ʟ  ʊʝʦʨʝʤʠ 1.6. 

ɺʽʜʧʦʚʽʜʥʝ  ʪʝʨʤʽʥʘʣʴʥʝ ʩʝʢʚʝʥʮʽʡʥʝ ʜʝʨʝʚʦ ʚʞʝ ʧʦʙʫʜʦʚʘʥʝ (ʜʠʚ. ʈʠʩ.1.2 ), 

ʪʦʤʫ ʟʘʣʠʰʠʣʦʩʷ  ʣʠʰʝ ʟʜʽʡʩʥʠʪʠ ʡʦʛʦ ʦʙʭʽʜ  

 (ʘʢʩʽʦʤʘ ʉʏ),  (4),   (3), 

 (ʘʢʩʽʦʤʘ ʉʏ),    (5),  (6), 

 (4),  (6),  

(3),  (ʘʢʩʽʦʤʘ ʉʏ),  (4),  (3), 

  (ʘʢʩʽʦʤʘ ʉʏ),  (3), ACCBA ×ÙÙ× &)(  (5), 

 (3),   (6),  (5).   

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʟʘʤʽʩʪʴ ʘʢʩʽʦʤʠ  ʜʦʚʝʜʝʥʥʷ ʤʦʛʣʦ 

ʨʦʟʧʦʯʠʥʘʪʠʩʷ ʟ ʘʢʩʽʦʤʠ  ʯʠ  ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʢʦʨʝʛʫʚʘʥʥʷ ʚʩʴʦʛʦ ʜʦʚʝʜʝʥʥʷ. ɯ ʜʨʫʛʝ ï ʟʘʛʘʣʴʥʠʡ ʤʝʪʦʜ ʜʦʚʝʜʝʥʥʷ ʥʝ ʻ 

ʩʘʤʠʤ ʢʦʨʦʪʢʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ, ʘʣʝ ʚʘʞʣʠʚʦ, ʱʦ ʚʽʥ ʽʩʥʫʻ ʽ ʡʦʛʦ ʟʘʚʞʜʠ 

ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ. ʇʨʷʤʝ ʜʦʚʝʜʝʥʥʷ ʜʘʥʦʾ ʪʝʦʨʝʤʠ ʢʦʨʦʪʰʝ: 

  (ʘʢʩʽʦʤʘ),  (ʘʢʩʽʦʤʘ), 

 (ʚʥʫʪʨ. ʢʦʤʫʪ.),  (ʘʩʦʮ.+ ʇʂ),  

(ʚʥʫʪʨ. ʢʦʤʫʪ. ),  (ʘʩʦʮ.+ ʇʂ),  

(ʧʝʨʝʪʠʥ ʇ4),   (ʚʥʫʪʨ.ʢʦʤʫʪ.)  

  (ʘʩʦʮ.),  (ʇʂ), 

 (ʘʩʦʮ.). ƴ 

ʅʘʩʪʫʧʥʘ ʪʝʦʨʝʤʘ ʜʦʟʚʦʣʷʻ ʟʚʦʜʠʪʠ ʜʦʚʝʜʝʥʥʷ ʟ ʛʽʧʦʪʝʟ ʜʦ ʜʦʚʝʜʝʥʴ 

ʪʝʦʨʝʤ ʇʏ. 

 

ʊʝʦʨʝʤʘ 1.7 (ʜʝʜʫʢʮʽʾ ʜʣʷ ʇʏ). 

ɼʣʷ ʜʦʚʽʣʴʥʠʭ   ʬʦʨʤʫʣ ,  A|- |- . 

Ʒ ʅʝʭʘʡ  |- . ɯʥʜʫʢʮʽʷ ʟʘ ʜʦʚʞʠʥʦʶ  ʚʠʚʝʜʝʥʥʷ  

. ʅʝʭʘʡ - ʘʢʩʽʦʤʘ. ʊʦʜʽ  |-  ̔   |-  ʟʘ ʇ1. ʅʝʭʘʡ . ʊʦʜʽ |-  

ʽ  |- . 

Y

Ù× CB )( BAÙ×× )( CAÙ×Ù

CBAA ÙÙ ACBA ×ÙÙÙ ACBA ×ÙÙ×

ACBB ×ÙÙ ACBBA ×ÙÙÙ× )( )()( ACBBA ×ÙÙÙ×

)()( BAACB Ù××Ù×ÙÙ ))()(( BAACB Ù××Ù×ÙÙ ))()(( BAACB Ù××Ù×Ù×

CAAC Ù& ACAC ×ÙÙ ACCA ×Ù× &

CABC && ACBC ×Ù& C

)( BAAC Ù××Ù×Ù C )()( BAAC Ù××Ù×Ù Ù× CB )()( BAAC Ù××Ù×Ù

CBAA ÙÙ

CABA ÙÙ BACA ÙÙ

)( CBÙ×× )( CBÙ×Ù )( BAÙ×× )( BAÙ×Ù )( CBÙ××

)( BC ×ÙÙ )(( CBB Ù××Ù× )CÙ )( BAÙ×× )( AB ×ÙÙ

))(( ABAB ×ÙÙ××Ù ))(( ABA ×ÙÙ×× )(( CBÙ××Ù )CÙ

Ù×ÙÙ×× ))(( ABA ÙC( ))(( CBÙ××

Ù×ÙÙ×× ))((( ABA Ù)C ))(( CBÙ×× ))(( CBÙ×× Ù×ÙÙ××Ù ))(( ABA C

)( CBÙ×× )()( CABA Ù×ÙÙ××Ù

A B ÚB BA

)(Ý A B n BBBA n== ,...,0

B T B T BA AB¹ AA

T AA
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ʅʝʭʘʡ   ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʢʨʦʮʽ ʚʠʚʝʜʝʥʥʷ ʚ  ʦʪʨʠʤʘʥʘ ʟ ʬʦʨʤʫʣʠ  

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣ ʇ1-ʇ3. ʊʦʜʽ ʟʘ ʊʊ   |- . ɿʘ ʽʥʜʫʢʪʠʚʥʠʤ 

ʧʨʠʧʫʱʝʥʥʷʤ,  |-  ̔   |- ʟʘ ʧʨʘʚʠʣʦʤ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ. ʅʝʭʘʡ   ʥʘ 

ʦʩʪʘʥʥʴʦʤʫ ʢʨʦʮʽ ʦʪʨʠʤʘʥʘ ʟ ʬʦʨʤʫʣ  ʪʘ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘʚʠʣʘ ʇ4. ʊʦʜʽ ʟʘ 

ʊʊ   |- . ɿʘ ʽʥʜʫʢʪʠʚʥʠʤ ʧʨʠʧʫʱʝʥʥʷʤ,  |-   

ʽ  |- . ʊʦʜʽ ʟʘ ʊʊ  |-  ̔  |- ʟʘ ʧʨʘʚʠʣʦʤ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ. 

ƹ 

 

ʅʘʩʣʽʜʦʢ 1. ɼʣʷ ʜʦʚʽʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʛʽʧʦʪʝʟ ʽ ʜʦʚʽʣʴʥʦʾ   

ʬʦʨʤʫʣʠ : |- |- .ƴ 

ɯ ʥʘ ʟʘʚʝʨʰʝʥʥʷ ʨʦʟʜʽʣʫ 1 ʟʘʟʥʘʯʠʤʦ, ʱʦ   ʤʝʪʦʜʠ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ  

ʇʃ ʽ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʥʦʩʷʪʴ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʫ  ʚʩʽʭ ʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ, ʷʢʽ ʤʽʩʪʷʪʴ ʝʣʝʤʝʥʪʠ 

ʧʨʦʧʦʟʠʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ. ʄʠ ʧʦʙʘʯʠʤʦ ʷʢ ʮʝ ʧʨʘʮʶʻ ʚ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʢʣʘʩʠʯʥʽʡ  ʣʦʛʽʮʽ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ.  

ɺʽʜʤʽʪʠʤʦ ʪʘʢʦʞ, ʱʦ ʚ ʇʃ ʚʠʚʯʘʣʠʩʴ ʽ ʯʘʩʪʢʦʚʽ ʇʏ, ʦʩʥʦʚʘʥʽ ʥʘ 

ʥʝʧʦʚʥʠʭ ʩʠʩʪʝʤʘʭ ʟʚôʷʟʦʢ  ʪʘ ʟ ʪʠʤʠ ʯʠ ʽʥʰʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʥʘ ʩʫʢʫʧʥʦʩʪʽ 

ʪʝʦʨʝʤ ʇʏ. ɼʦ  ʧʝʨʰʠʭ  ʥʘʣʝʞʘʪʴ, ʥʘʧʨʠʢʣʘʜ, ʽʤʧʣʽʢʘʪʠʚʥʝ ʇʏ ʪʘ ʧʦʟʠʪʠʚʥʝ 

ʇʏ ɻʽʣʴʙʝʨʪʘ [1,20] ʜʦ ʜʨʫʛʠʭ ï ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʽʥʪʫʾʮʽʦʥʽʩʪʩʴʢʠʭ ʇʏ. ɺ 

ʦʩʪʘʥʥʽʭ ʥʝ ʜʽʶʪʴ, ʟʦʢʨʝʤʘ, ʪʘʢʽ ʟʘʢʦʥʠ ʇʃ ʷʢ ʧʦʜʚʽʡʥʦʛʦ ʟʘʧʝʨʝʯʝʥʥʷ ʪʘ  

ʚʠʢʣʶʯʝʥʥʷ ʪʨʝʪʴʦʛʦ [20]. 

 

 

ɺʇʈɸɺʀ 

 
1. ɼʦʚʝʜʽʪʴ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ: 

1) AƝ AÙB; 

2) A&BƝ A;  
3

)
 

Ù

B

×

A

Ù

4) {ɸɺ, CD}Ɲ AÙʉɺÙD;  

5) {ɸɺ, CD}Ɲ A&ʉɺ&D.  
2. ɺʩʪʘʥʦʚʽʪʴ, ʯʠ  ʤʘʻ ʤʽʩʮʝ ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ:  

1
)
 

BƝ B  

2
)
 

BƝ A  

3) ×A, ABƝ ×B   

4) ×B, ABƝ ×A   

5) ɸɺ, CD, AÙDƝ ɺÙʉ   

6) ɸÙɺ, BC, ×AÙ×ʉƝ ×AÙD   

7) ɸÙɺCD, ×A&×BƝ C&×D  

8) ɸC, BD, AÙBƝ D&C  

9) ɸɺ, CD, ×BÙ×DƝ ×AÙ×C 

B ][ AT ʉ

T BC

T ʉA T BA B

ʉ D

T BDC & T ʉA

T DA T DʉA & T BA

},...,{ 1 nAA=G

B G ÚB BAA n ...1
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10) ɸɺ, CDƝ AÙʉɺ&D  

11) ɸɺ, CDƝ A&ʉɺÙD; 

12) A&DBÙCƝ (ɸɺ)Ù(AC)Ù(Dɺ).  

3. ɼʦʚʝʜʽʪʴ ʚ ʧʨʦʧʦʟʠʮʽʡʥʦʤʫ ʯʠʩʣʝʥʥʽ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʊʊ: 

-

×

A



-BAÙB;  

3) |-A×AB;  

4) |-(×AB)Ù×A; 

-ɸÙɸA; 

-

( 7)  AC |-ABÙC;  

8)  AÙɺ |- ×ACÙB;  
A

Ù

A

Ù

ɺ

-
A

Ù

ɺ

 

A

Ù
ɺ

-

A

Ù

ɺ

Ù

A

Ù

ɺ

Ù



AÙ(ɺʉ), ɺ |ïAÙʉ;  

Aɺʉ, ɺ |-Aʉ;  

Aɺʉ ,  Aɺ |-Aʉ. 
4. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʧʦʟʠʮʽʡʥʝ ʩʝʢʚʝʥʮʽʡʥʝ ʯʠʩʣʝʥʥʷ, ʚʩʪʘʥʦʚʽʪʴ, ʯʠ 

ʚʽʨʥʦ:  

1
)
 

Ù

B

×

A

Ù

2) ɸɺ, CDƝ AÙʉɺÙD  

3) ɸɺ, CDƝ A&ʉɺ&D  

4) ɸɺ, CD, AÙDƝ ɺÙʉ   

5) ɸÙɺ, BC, ×AÙ×ʉƝ ×AÙD  

6) ɸÙɺCD, ×A&×BƝ C&×D   

7) ɸC, BD, AÙBƝ D&C  

8) ɸɺ, CD, ×BÙ×DƝ ×AÙ×C  

9) ɸɺ, CDƝ AÙʉɺ&D   

10) ɸɺ, CD}Ɲ A&ʉɺÙD   

11) A&DBÙCƝ (ɸɺ)Ù(AC)Ù(Dɺ) ? 

5. ʈʦʟʚôʷʟʘʪʠ ɺʧʨ.4 ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʨʝʟʦʣʶʮʽʡ. 

6. ɼʦʚʝʩʪʠ ʧʦʚʥʦʪʫ ʥʘʩʪʫʧʥʠʭ ʚʘʨʽʘʥʪʽʚ ʇʏ ʟ ʩʠʩʪʝʤʦʶ ʘʢʩʽʦʤ ʪʘ 

ʧʨʘʚʠʣʦʤ ʄʈ (ʜʠʚ. ʃʝʤʘ 1.5ʘ):                                                               

ʘ)  (ʈʦʩʩʝʨ) 

b) 

(ɻʽʣʴʙʝʨʪ-ɸʢʢʝʨʤʘʥ) 
  

))&()&(()(,&),&( ACCBBAABAAAA ××

))()(()(),()(,),( CABACBABBAAAABAA ÙÙÙÙÙÙ
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ʈʦʟʜʽʣ II .  ʃʆɻɯʂɸ ʇɽʈʐʆɻʆ ʇʆʈʗɼʂʋ 

 
ɺ ʢʣʘʩʠʯʥʽʡ ʣʦʛʽʯʥʽʡ ʩʠʩʪʝʤʽ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʘʙʦ  ʣʦʛʽʮʽ ʧʝʨʰʦʛʦ  

ʧʦʨʷʜʢʫ (ʃʇʇ), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʧʦʟʠʮʽʡʥʦʾ ʣʦʛʽʢʠ, ʙʘʟʦʚʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨʫʶʪʴʩʷ, ʘ ʜʦ ʩʠʩʪʝʤʠ ʟʚôʷʟʦʢ ʜʦʣʫʯʘʶʪʴʩʷ ʢʚʘʥʪʦʨʠ. ɺʦʥʘ  ʣʝʞʠʪʴ 

ʚ ʦʩʥʦʚʽ ʙʽʣʴʰʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʦʨʽʡ ʚʽʜ ʘʨʠʬʤʝʪʠʢʠ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ 

ʜʦ ʟʘʛʘʣʴʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʩʠʩʪʝʤ.  

 

 

2.1.  ʉʠʥʪʘʢʩʠʩ  
 

ɸʣʬʘʚʽʪ ʤʦʚʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ L  ʚʢʣʶʯʘʻ ʘʣʬʘʚʽʪ  ʩʠʤʚʦʣʽʚ ʇʃ ʽ  

ʥʘʩʪʫʧʥʽ  ʩʠʤʚʦʣʠ: 

¶ ʩʠʛʥʘʪʫʨʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ  ʩʠʤʚʦʣʽʚ }0:{ ²= if in

ifs ; 

¶ ʩʠʛʥʘʪʫʨʘ ʧʨʝʜʠʢʘʪʥʠʭ  ʩʠʤʚʦʣʽʚ }0:{ ²= jp jm

jps ; 

¶ ʩʠʤʚʦʣ ʨʽʚʥʦʩʪʽ ñ=ò;  

¶ ʩʠʛʥʘʪʫʨʘ ʢʦʥʩʪʘʥʪ  }:{0 Iici Í=s , ʜʝ -I ʜʦʚʽʣʴʥʘ ʤʥʦʞʠʥʘ ʽʥʜʝʢʩʽʚ; 

¶ ʩʫʢʫʧʥʽʩʪʴ ʢʚʘʥʪʦʨʽʚ ʧʽʜʪʚʝʨʜʞʝʥʥʷ}:{ Vxx Í$ ; 

¶ ʩʣʫʞʙʦʚʠʡ ʩʠʤʚʦʣ ñ,ò. 

ɺʽʥ ʧʦʪʨʝʙʫʻ ʢʦʤʝʥʪʘʨʽʚ. ʅʘʛʘʜʘʻʤʦ, ʱʦ ʘʣʬʘʚʽʪ ʇʃ ʩʢʣʘʜʘʶʪʴ 

ʧʨʦʧʦʟʠʮʽʡʥʽ ʟʤʽʥʥʽ ʘʣʬʘʚʽʪʫ { },...,,..., 11 yxyxV= , ʟʚôʷʟʢʠ Ù×,  ʪʘ ʢʨʫʛʣʽ ʜʫʞʢʠ.  

ʇʨʦʧʦʟʠʮʽʡʥʽ ʟʤʽʥʥʽ ʇʃ ʚ ʃʇʇ ʧʝʨʝʡʤʝʥʦʚʫʶʪʴʩʷ ʫ ʧʨʝʜʤʝʪʥʽ   ʽ ʫ ʥʠʭ 

ʪʝʧʝʨ ʟʦʚʩʽʤ ʽʥʰʘ ʨʦʣʴ  ï ʚʦʥʠ  ʩʣʫʞʘʪʴ ʽʤʝʥʘʤʠ  ʥʝ ʚʠʩʣʦʚʣʶʚʘʥʴ, ʘ  

ʜʦʚʽʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʤʦʚʠ L .  

ʂʦʞʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ  ʪʘ ʧʨʝʜʠʢʘʪʥʠʡ  ʩʠʤʚʦʣʠ ʩʠʛʥʘʪʫʨ fsʪʘ  ps  ʤʘʻ 

ʘʨʥʽʩʪʴ ï ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ 0>in  ʪʘ 0>jʪ , ʷʢʝ ʧʦʚ'ʷʟʫʻ ʟ ʩʠʤʚʦʣʘʤʠ if   ʪʘ jp  

ʚʽʜʧʦʚʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʘʨʛʫʤʝʥʪʽʚ ʧʨʠ ʾʭʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʷʢ ʦʧʝʨʘʮʽʡ ʪʘ 

ʧʨʝʜʠʢʘʪʽʚ. ʄʝʪʘʩʠʤʚʦʣʠ  nf ʪʘ mp  ʙʫʜʫʪʴ ʥʘʜʘʣʽ ʧʨʝʜʩʪʘʚʣʷʪʠ ʜʦʚʽʣʴʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʪʘ ʧʨʝʜʠʢʘʪʥʠʡ ʩʠʤʚʦʣʠ ʚʢʘʟʘʥʠʭ ʩʠʛʥʘʪʫʨ. ɺ  ʤʝʪʘʤʦʚʽ 

ʘʨʥʦʩʪʽ ʢʦʥʢʨʝʪʥʠʭ ʩʠʤʚʦʣʽʚ ʙʫʜʫʪʴ ʦʧʫʩʢʘʪʠʩʷ, ʷʢʱʦ ʩʠʛʥʘʪʫʨʘ ʬʽʢʩʦʚʘʥʘ 

ʯʠ ʚʽʜʦʤʦ, ʧʨʦ ʷʢʫ ʩʘʤʝ ʢʦʥʢʨʝʪʥʫ ʩʠʛʥʘʪʫʨʫ ʡʜʝʪʴʩʷ. ʄʠ ʙʫʜʝʤʦ 

ʨʦʟʛʣʷʜʘʪʠ ʃʇʇ ʟ ʨʽʚʥʽʩʪʶ =, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʢʨʝʤʦ ʚʽʜ ʽʥʰʠʭ  

ʧʨʝʜʠʢʘʪʥʠʭ ʩʠʤʚʦʣʽʚ. ɹʫʚʘʻ ʟʨʫʯʥʦ ʦʧʝʨʫʚʘʪʠ  ʦʙôʻʜʥʘʥʠʤʠ ʩʠʛʥʘʪʫʨʘʤʠ 

1) s= Çfs Çps 0s   ʪʘ 2) s= Çfs 0s. ʆʩʪʘʥʥʽʡ ʧʫʥʢʪ ʩʪʦʩʫʻʪʴʩʷ ʘʣʛʝʙʨ.  

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʤʥʦʞʠʥʫ ʬʦʨʤʫʣ ʃʇʇ, ʥʝʦʙʭʽʜʥʦ  ʩʧʦʯʘʪʢʫ 

ʚʠʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʝ ʪʝʨʤ. ʊʝʨʤʠ ï ʮʝ ʩʣʦʚʘ ʜʣʷ ʧʦʜʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ, ʩʢʣʘʜʝʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʘʣʛʝʙʨʘʾʯʥʠʭ ʚʠʨʘʟʽʚ.  

ɯO ʩʫʢʫʧʥʦʩʪʽ  ʪʝʨʤʽʚ sT  ʩʠʛʥʘʪʫʨʠ s : 

(ɹ) ɺʩʽ ʧʨʝʜʤʝʪʥʽ ʟʤʽʥʥʽ ʪʘ ʢʦʥʩʪʘʥʪʠ ʘʣʬʘʚʽʪʫ ʃʇʇ ʻ ʙʘʟʦʚʠʤʠ 

ʪʝʨʤʘʤʠ, ʽʥʰʽ ʩʠʤʚʦʣʠ ʘʣʬʘʚʽʪʫ ʤʦʚʠ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʧʨʝʜʠʢʘʪʥʠʭ 
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ʩʠʤʚʦʣʽʚ) ʻ ʩʢʣʘʜʦʚʠʤʠ ʪʝʨʤʽʚ.  (ɯ) ɼʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʠʤʚʦʣʫ nf   ʽ 

ʪʝʨʤʽʚ ntt ,...,1  ʩʣʦʚʦ nf ),...,( 1 ntt  ʻ ʪʝʨʤʦʤ. (ʇ) ɯʥʰʠʭ ʪʝʨʤʽʚ ʥʝʤʘʻ. 

ʊʝʨʤʠ ʟ ʙʽʥʘʨʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʩʠʤʚʦʣʘʤʠ ʙʫʜʝʤʦ ʟʘʧʠʩʫʚʘʪʠ ʫ 

ʟʚʠʯʥʽʡ  ʽʥʬʽʢʩʥʽʡ ʬʦʨʤʽ 2

2

1 tft i  ʙʝʟ ʟʦʚʥʽʰʥʽʭ ʜʫʞʦʢ.  

ɯO cʫʢʫʧʥʦʩʪʽ  sF  ʬʦʨʤʫʣ ʩʠʛʥʘʪʫʨʠ s : 

(ɹ) ɺʩʽ ʚʠʨʘʟʠ ʚʠʛʣʷʜʫ  mp ),...,( 1 mtt , ʜʝ sÍ
mp , ʘ sTtt mÍ,...,1  , 21 tt = , ʘ 

ʪʘʢʦʞ ʣʦʛʽʯʥʽ ʢʦʥʩʪʘʥʪʠ 0 ʪʘ 1  ʻ ʙʘʟʦʚʠʤʠ ʬʦʨʤʫʣʘʤʠ.  (ɯ)  ɼʣʷ ʬʦʨʤʫʣ  F 

ʽ Y ʪʘ ʧʨʝʜʤʝʪʥʠʭ  ʟʤʽʥʥʠʭ SÍx  ʩʣʦʚʘ  ( )F×  , ( )YÙF  ʪʘ )( F$x  ̒  ʬʦʨʤʫʣʘʤʠ. 

(ʇ) ɯʥʰʠʭ ʬʦʨʤʫʣ  ʥʝʤʘʻ.  

ʌʦʨʤʫʣʠ, ʫʪʚʦʨʝʥʽ ʟʘ ʧʫʥʢʪʦʤ (ɯ), ʥʘʟʠʚʘʶʪʴʩʷ ʩʢʣʘʜʝʥʠʤʠ. ɺ ʥʠʭ 

ʬʦʨʤʫʣʠ F ʽ  Y  ʥʘʟʠʚʘʶʪʴʩʷ ʧʽʜʬʦʨʤʫʣʘʤʠ. ʊʘʢʦʞ ʧʽʜʬʦʨʤʫʣʘʤʠ ʥʦʚʠʭ 

ʬʦʨʤʫʣ ʙʫʜʫʪʴ ʽ ʚʩʽ ʚʣʘʩʥʽ ʧʽʜʬʦʨʤʫʣʠ F ʽ  Y.  

ɺʩʽ ʝʣʝʤʝʥʪʠ  ʤʝʪʘʤʦʚʠ ʇʃ ʧʝʨʝʥʦʩʷʪʴʩʷ ʽ ʜʦ ʤʝʪʘʤʦʚʠ ʃʇʇ. 

ɿôʷʚʣʷʶʪʴʩʷ ʡ ʥʦʚʽ: ¹y̧x )( yx=× , ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʢʚʘʥʪʦʨ ¹F"x ))(( F×$× x . 

ɺ ʃʇʇ ʜʽʻ ʥʘʩʪʫʧʥʠʡ ʧʨʽʦʨʠʪʝʪ  ʩʠʤʚʦʣʽʚ: if , jp ,Qx,×, &, Ù,   ʪʘ ª, ʜʝ 

},{ "$ÍQ . ʂʚʘʥʪʦʨʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʧʨʽʦʨʠʪʝʪ. ɺʽʟʴʤʝʤʦ, ʥʘʧʨʠʢʣʘʜ,  

ʤʝʪʘʬʦʨʤʫʣʫ x$ ʫzʭ =+  xx= & 1+¸" zzx . ɺʦʥʘ ʩʢʦʨʦʯʝʥʦ ʧʨʝʜʩʪʘʚʣʷʻ 

ʬʦʨʤʫʣʫ  x$ (× ))((( ʫzʭx =+$  xx=( &( )))))))1(((( +=×$× zxz  (*) . ʅʘʜʘʣʽ ʽ 

ʬʦʨʤʫʣʠ, ʽ ʤʝʪʘʬʦʨʤʫʣʠ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʧʨʦʩʪʦ  ʬʦʨʤʫʣʘʤʠ. ɿ ʢʦʥʪʝʢʩʪʫ 

ʟʘʚʞʜʠ ʙʫʜʝ ʟʨʦʟʫʤʽʣʦ ʧʨʦ ʱʦ ʡʜʝʪʴʩʷ. 

ɿʨʦʙʠʤʦ ʢʽʣʴʢʘ ʟʘʫʚʘʞʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʪʨʫʢʪʫʨʦʶ ʬʦʨʤʫʣ ʟ sF . 

ʅʝʭʘʡ ʬʦʨʤʫʣʠ F$x  ʪʘ Y"x  ʻ  ʧʽʜʬʦʨʤʫʣʘʤʠ ʬʦʨʤʫʣʠ E. ʊʦʜʽ  F ʪʘ Y 

ʥʘʟʠʚʘʶʪʴʩʷ ʦʙʣʘʩʪʶ ʜʽʾ ʚ E ʚʽʜʧʦʚʽʜʥʠʭ ʢʚʘʥʪʦʨʽʚ. ʋʩʽ ʚʭʦʜʞʝʥʥʷ ʟʤʽʥʥʦʾ

x  ʚ ʮʠʭ ʧʽʜʬʦʨʤʫʣʘʭ, ʷʢ ʽ ʩʘʤʽ ʟʤʽʥʥʽ,  ʥʘʟʠʚʘʶʪʴʩʷ ʟʚôʷʟʘʥʠʤʠ ʫ ʬʦʨʤʫʣʽ E

. ɿʤʽʥʥʽ, ʷʢʽ ʥʝ ʻ ʟʚôʷʟʘʥʠʤʠ ʫ ʬʦʨʤʫʣʽ E ʥʘʟʠʚʘʶʪʴʩʷ ʚʽʣʴʥʠʤʠ. ʎʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʽʩʥʫʶʪʴ  ʾʭʥʽ ʚʭʦʜʞʝʥʥʷ ʚ ʬʦʨʤʫʣʫ E, ʷʢʽ  ʥʝ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʙʣʘʩʪʽ ʜʽʾ 

ʞʦʜʥʦʛʦ ʟʽ ʩʚʦʾʭ ʢʚʘʥʪʦʨʽʚ. ʋ ʬʦʨʤʫʣʽ (*) ʧʝʨʰʝ ʡ ʜʨʫʛʝ  ʚʭʦʜʞʝʥʥʷ x  ʻ 

ʟʚôʷʟʘʥʠʤ, ʘ ʨʝʰʪʘ ï ʚʽʣʴʥʽ, ʜʨʫʛʝ ʡ ʪʨʝʪʻ ʚʭʦʜʞʝʥʥʷ z  ï ʟʚôʷʟʘʥʝ, ʘ ʧʝʨʰʝ 

ï ʚʽʣʴʥʝ, ʟʤʽʥʥʘ y  ʤʘʻ ʪʽʣʴʢʠ ʦʜʥʝ ʚʭʦʜʞʝʥʥʷ ʽ ʚʦʥʦ ʚʽʣʴʥʝ. ʗʢʱʦnxx ,...,1 - 

ʚʩʽ ʟʤʽʥʥʽ ʪʝʨʤʫ t  ʯʠ ʚʩʽ ʚʽʣʴʥʽ ʟʤʽʥʥʽ ʬʦʨʤʫʣʠ E, ʪʦ ʮʽ ʬʘʢʪʠ  ʙʫʜʝʤʦ 

ʟʘʧʠʩʫʚʘʪʠ ʪʘʢ ï ),...,( 1 nxxt  ʪʘ E( ),...,1 nxx . ʌʦʨʤʫʣʘ ï ʟʘʤʢʥʝʥʘ, ʷʢʱʦ ʚʦʥʘ ʥʝ 

ʤʘʻ ʚʽʣʴʥʠʭ ʟʤʽʥʥʠʭ. ʊʝʨʤ ʻ ʟʘʤʢʥʝʥʠʤ, ʷʢʱʦ ʥʝ  ʤʽʩʪʠʪʴ ʟʤʽʥʥʠʭ, ʪʦʙʪʦ 

ʧʦʙʫʜʦʚʘʥʠʡ  ʪʽʣʴʢʠ ʟ ʧʨʝʜʤʝʪʥʠʭ ʢʦʥʩʪʘʥʪ.  

ɼʘʣʽ ʧʦʛʦʚʦʨʠʤʦ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʯʘʩʪʢʦʚʠʭ ʚʠʧʘʜʢʽʚ ʪʝʨʤʽʚ ʪʘ ʬʦʨʤʫʣ. 

ʏʘʩʪʢʦʚʽ ʚʠʧʘʜʢʠ ʫʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʧʽʜʩʪʘʥʦʚʢʠ ʚ ʪʝʨʤ ʘʙʦ ʬʦʨʤʫʣʫ 

ʟʘʤʽʩʪʴ ʟʤʽʥʥʠʭ ʪʠʭ ʯʠ ʽʥʰʠʭ ʪʝʨʤʽʚ. ʇʨʠ  ʦʜʥʦʯʘʩʥʽʡ ʧʽʜʩʪʘʥʦʚʮʽ ʚ ʪʝʨʤ t   

ʟʘʤʽʩʪʴ ʟʤʽʥʥʠʭ   ix  ʪʝʨʤʽʚ it  ʦʪʨʠʤʫʻʤʦ ʡʦʛʦ ʯʘʩʪʢʦʚʠʡ ʚʠʧʘʜʦʢ ï ʪʝʨʤ  

nxxt ,...,1
],...,[ 1 ntt . ɿ ʬʦʨʤʫʣʘʤʠ ʧʠʪʘʥʥʷ ʩʢʣʘʜʥʽʰʝ. ɿʚôʷʟʘʥʽ ʽʤʝʥʘ ʤʦʞʥʘ 

ʟʘʤʽʥʶʚʘʪʠ ʥʘ ʽʥʰʽ ʪʽʣʴʢʠ, ʷʢʱʦ ʥʝ ʧʨʠʚʦʜʠʪʴ ʜʦ  ʢʦʣʽʟʽʾ ï ʩʠʪʫʘʮʽʾ, ʢʦʣʠ 

ʧʽʩʣʷ ʪʘʢʦʾ ʟʘʤʽʥʠ ʚʽʣʴʥʽ ʟʤʽʥʥʽ ʩʪʘʶʪʴ ʟʚôʷʟʘʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, ʽʟ ʬʦʨʤʫʣʠ 
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z$ )( ʫzʭ =+  ʟʘʤʽʥʦʶ z  ʥʘ u  ʪʘ x  ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʚʽ ʬʦʨʤʫʣʠ ))(( ʫuʭu =+$   

ʽ ))(( ʫxʭx =+$ . ʇʨʠ ʧʝʨʰʽʡ ʟʘʤʽʥʽ  ʥʝ ʚʠʥʠʢʘʻ ʢʦʣʽʟʽʾ ʽ ʬʦʨʤʫʣʘ ʚʠʟʥʘʯʘʻ, ʷʢ ʽ 

ʜʦ ʟʘʤʽʥʠ, ʽʩʥʫʚʘʥʥʷ  ʨʽʟʥʠʮʽ xʫu -= , ʧʨʠ ʜʨʫʛʽʡ ï ʢʦʣʽʟʽʷ ʤʘʻ ʤʽʩʮʝ  ʽ ʟʤʽʥʶʻ 

ʟʤʽʩʪ ʬʦʨʤʫʣʠ ï ʪʝʧʝʨ ʚʦʥʘ ʚʠʟʥʘʯʘʻ ʽʩʥʫʚʘʥʥʷ  ʯʘʩʪʢʠ x  ʚʽʜ ʜʽʣʝʥʥʷ yʥʘ 2. 

ʗʢʱʦ ʟʘʤʽʥʘ ʫʩʧʽʰʥʘ, ʪʦ ʥʦʚʘ ʬʦʨʤʫʣʘ ʥʘʟʠʚʘʻʪʴʩʷ ʚʘʨʽʘʥʪʦʶ ʩʪʘʨʦʾ. 

ɺʽʣʴʥʽ ʚʭʦʜʞʝʥʥʷ ʟʤʽʥʥʠʭ ʤʦʞʥʘ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʽʤʝʥʦʚʫʚʘʪʠ, ʘ ʡ ʟʘʤʽʥʶʚʘʪʠ 

ʥʘ ʜʦʚʽʣʴʥʠʡ ʪʝʨʤ, ʘʣʝ ʧʽʩʣʷ ʮʴʦʛʦ ʚ ʥʦʚʽʡ ʬʦʨʤʫʣʽ ʪʝʞ ʥʝ ʧʦʚʠʥʥʦ ʚʠʥʠʢʘʪʠ 

ʢʦʣʽʟʽʡ ï ʟʤʽʥʥʽ ʪʝʨʤʫ ʥʝ ʧʦʚʠʥʥʽ ʟʚôʷʟʫʚʘʪʠʩʷ ʧʨʠ ʪʘʢʽʡ ʧʽʜʩʪʘʥʦʚʮʽ. ʗʢʱʦ 

ʢʦʣʽʟʽʷ ʥʝ ʚʠʥʠʢʘʻ, ʪʦ ʪʘʢʠʡ ʪʝʨʤ ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʧʫʩʪʠʤʠʤ ʜʣʷ ʧʽʜʩʪʘʥʦʚʢʠ. 

ɼʦ ʯʦʛʦ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʧʽʜʩʪʘʥʦʚʢʘ ʥʝ ʜʦʧʫʩʪʠʤʦʛʦ ʪʝʨʤʫ, ʧʦʢʘʟʫʻ 

ʥʘʩʪʫʧʥʠʡ ʧʨʠʢʣʘʜ: ʧʽʜʩʪʘʚʠʤʦ ʫ ʬʦʨʤʫʣʫ )( zxz ="  ʟʘʤʽʩʪʴ ʚʽʣʴʥʦʾ ʟʤʽʥʥʦʾ 

xʪʝʨʤ z . ʆʪʨʠʤʘʻʤʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʣʽʟʽʶ ʽ  ʚʩʶʜʠ ʽʩʪʠʥʥʫ ʬʦʨʤʫʣʫ )( zzz ="

. Cʪʘʨʘ ʞ ʬʦʨʤʫʣʘ, ʷʢ ʧʦʙʘʯʠʤʦ ʜʘʣʽ, ʥʘʚʧʘʢʠ  ʙʫʜʝ ʭʠʙʥʦʶ ʜʣʷ ʚʩʽʭ 

ʽʥʪʝʨʧʨʝʪʘʮʽʡ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʦʜʥʦʝʣʝʤʝʥʪʥʠʭ. ɿʤʽʩʪ ʬʦʨʤʫʣʠ 

ʧʝʨʝʚʝʨʪʘʻʪʴʩʷ ʥʘʚʧʘʢʠ.  ʌʦʨʤʫʣʫ, ʷʢʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʦʜʥʦʯʘʩʥʦʾ ʧʽʜʩʪʘʥʦʚʢʠ 

ʫ ʬʦʨʤʫʣʫ E( ),...,1 nxx   ʟʘʤʽʩʪʴ ʟʤʽʥʥʠʭ ix  ʜʦʧʫʩʪʠʤʠʭ ʪʝʨʤʽʚ it , ʧʦʟʥʘʯʠʤʦ 

nxx ,...,1
E ],...,[ 1 ntt .  

ʅʘʚʝʜʝʤʦ ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ  ʤʦʚ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. 

 

ʇʨʠʢʣʘʜ 2.1. 1) ʄʦʚʘ ʘʨʠʬʤʝʪʠʢʠ  ʤʘʻ ʦʙôʻʜʥʘʥʫ ʩʠʛʥʘʪʫʨʫ 

 ʟ ʜʚʦʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʩʠʤʚʦʣʘʤʠ ʽ ʜʚʦʤʘ ʘʨʠʬʤʝʪʠʯʥʠʤʠ 

ʢʦʥʩʪʘʥʪʘʤʠ (ʧʨʠ ʮʴʦʤʫ ʥʝ ʟʘʙʫʚʘʻʤʦ ʧʨʦ ʨʽʚʥʽʩʪʴ =). ɺʩʽ ʪʝʨʤʠ ʪʘ ʬʦʨʤʫʣʠ 

ʤʦʚʠ ʘʨʠʬʤʝʪʠʢʠ ʽʥʬʽʢʩʥʽ. ɹʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʾʭ  ʘʨʠʬʤʝʪʠʯʥʠʤʠ. ɼʣʷ 

ʩʧʨʦʱʝʥʥʷ ʧʦʜʘʥʥʷ ʘʨʠʬʤʝʪʠʯʥʠʭ ʪʝʨʤʽʚ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʤʥʦʞʝʥʥʷ ʻ 

ʩʪʘʨʰʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʦʜʘʚʘʥʥʷ. ʊʦʤʫ ʚʠʨʘʟ   ʧʦʜʘʻ ʪʝʨʤ 

. ɺʠʨʘʟ  ʧʦʜʘʻʪʴʩʷ ʩʪʝʧʝʥʝʤ . ɯ ʥʘʡʙʽʣʴʰ ʨʘʜʠʢʘʣʴʥʝ 

ʩʧʨʦʱʝʥʥʷ ï ʩʠʤʚʦʣ ʤʥʦʞʝʥʥʷ  ʤʽʞ ʪʝʨʤʘʤʠ ʤʦʞʝ ʦʧʫʩʢʘʪʠʩʷ: ʚʠʨʘʟ  

ʦʟʥʘʯʘʻ . 

ʌʦʨʤʫʣʘ (*) ʻ ʧʨʠʢʣʘʜʦʤ ʘʨʠʬʤʝʪʠʯʥʦʾ ʬʦʨʤʫʣʠ ɯʥʰʠʡ ʧʨʠʢʣʘʜ   ï 

ʟʘʧʠʩ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ .  

2) ʄʦʚʘ ʪʝʦʨʽʾ ʤʥʦʞʠʥ  ʤʘʻ ʩʠʛʥʘʪʫʨʫ  . ʊʦʜʽ  ï ʙʘʟʦʚʘ 

ʬʦʨʤʫʣʘ. ʘ  ʪʘ  ï ʩʢʣʘʜʝʥʽ ʬʦʨʤʫʣʠ. ʆʩʪʘʥʥʽ ʚ ʪʝʦʨʽʾ 

ʤʥʦʞʠʥ ʚʠʨʘʞʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ  ʚʢʣʶʯʝʥʥʷ ñ ò ʪʘ  ʨʽʚʥʽʩʪʴñò .ƴ 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʤʦʚʠ ʃʇʇ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʩʠʛʥʘʪʫʨʦʶ, ʙʘʟʦʚʠʤʠ 

ʧʨʦʧʦʟʠʮʽʡʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ ʪʘ ʩʧʦʩʦʙʦʤ ʧʦʜʘʥʥʷ ʪʝʨʤʽʚ ʽ ʬʦʨʤʫʣ. 

ʅʘʧʨʠʢʣʘʜ,  ʽʩʥʫʶʪʴ ʙʝʟʜʫʞʢʦʚʽ ʟʘʧʠʩʠ ʪʝʨʤʽʚ ʽ ʬʦʨʤʫʣ ï ʧʨʷʤʠʡ ʪʘ 

ʦʙʝʨʥʝʥʠʡ ʧʦʣʴʩʴʢʽ ʟʘʧʠʩʠ:  ntft ...1 , m

m ttp ...1 , F× , FYÙ , F$x  (ʧʨʷʤʠʡ) ʪʘ 

ʦʙʝʨʥʝʥʠʡ ï n

n ftt ...1 , 
m

m ptt ...1 , ×F , ÙFY , x$F .  ʄʦʚʘ 1-ʛʦ ʧʦʨʷʜʢʫ L¡

ʩʠʛʥʘʪʫʨʠ s¡ ʥaʟʠʚʘʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷʤ ʤʦʚʠ 1-ʛʦ ʧʦʨʷʜʢʫ L   ʩʠʛʥʘʪʫʨʠ s, 

arL

}1,0,,{ 22³+=ars

cxb +³

cxb +³ )(
),)+* n

xxx ³³³ ...
nx

³ 21tt

21 tt ³

02 =++ cbxax

setL }{ 2Í=sets zxÍ

x" )( yxzx ÍÍ x" )( zxÎ

yzÌ Å=z
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ʷʢʱʦ ʾʭʥʽ ʘʣʬʘʚʽʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʽʣʴʢʠ ʩʠʛʥʘʪʫʨʘʤʠ ʽ ss ¡Ë . ʋ ʮʴʦʤʫ ʨʘʟʽ 

ʤʦʚʘ L  ʻ ʟʚʫʞʝʥʥʷʤ ʤʦʚʠ L¡. 

ʊʘʢʦʞ ʚʽʜʤʽʪʠʤʦ, ʱʦ ʦʩʦʙʣʠʚʽʩʪʶ ʤʦʚ 1-ʛʦ ʧʦʨʷʜʢʫ ʻ ʪʝ, ʱʦ ʢʚʘʥʪʦʨʠ 

ʩʪʦʩʫʶʪʴʩʷ ʪʽʣʴʢʠ ʧʨʝʜʤʝʪʥʠʭ ʟʤʽʥʥʠʭ. ʆʢʨʝʤʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ 

ʧʨʝʜʠʢʘʪʥʠʭ ʟʤʽʥʥʠʭ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʤʦʛʣʠ ʙ ʧʨʦʙʽʛʘʪʠ ʪʽ ʯʠ ʽʥʰʽ ʩʫʢʫʧʥʦʩʪʽ 

ʬʫʥʢʮʽʡ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʫ ʮʠʭ ʤʦʚʘʭ ʥʝʤʘʻ. ʊʘʢʽ ʟʤʽʥʥʽ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʚʞʝ ʫ ʤʦʚʘʭ ʚʠʱʠʭ ʧʦʨʷʜʢʽʚ.      

 

 

2.2. ʉʝʤʘʥʪʠʢʘ  

 
ʉʝʤʘʥʪʠʢʫ ʢʣʘʩʠʯʥʠʭ ʤʦʚ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʟʘʜʘʶʪʴ ʘʣʛʝʙʨʘʾʯʥʽ 

ʩʠʩʪʝʤʠ. 

 

ɸʣʛʝʙʨʠʯʥʽ ʩʠʩʪʝʤʠ. ɸʣʛʝʙʨʠʯʥʽ ʩʠʩʪʝʤʠ (ɸʉ) ï ʮʝ ʩʪʨʫʢʪʫʨʠ ʟ 

ʧʝʚʥʠʤʠ ʩʫʢʫʧʥʦʩʪʷʤʠ ʦʙ'ʻʢʪʽʚ ʪʘ ʚʩʶʜʠʚʠʟʥʘʯʝʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʧʨʝʜʠʢʘʪʽʚ 

ʥʘ ʥʠʭ. ʅʝʭʘʡ A ï ʜʦʚʽʣʴʥʘ ʤʥʦʞʠʥʘ, }1,0{¹Bool  . n -ʘʨʥʦʶ ʦʧʝʨʘʮʽʻʶ  

ʥʘ A ( m-ʘʨʥʠʤ ʧʨʝʜʠʢʘʪʦʤ ʥʘ A) ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʛʣʷʜʫ 

AAF nn :  (ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʛʣʷʜʫ mm AP : Bool). ʏʠʩʣʦ n (m) ʚʠʟʥʘʯʘʻ 

ʘʨʥʽʩʪʴ ʦʧʝʨʘʮʽʾ (ʧʨʝʜʠʢʘʪʘ).  

ʅʝʭʘʡ s= Çfs Çps 0s - ʜʦʚʽʣʴʥʘ ʦʙôʻʜʥʘʥʘ ʩʠʛʥʘʪʫʨʘ  

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʧʨʝʜʠʢʘʪʥʠʭ ʩʠʤʚʦʣʽʚ ʪʘ ʢʦʥʩʪʘʥʪ.  ʂʦʞʥʦʤʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʩʠʤʚʦʣʫ f

nf sÍ  ʽ  ʢʦʞʥʦʤʫ ʧʨʝʜʠʢʘʪʥʦʤʫ ʩʠʤʚʦʣʫ  

ʩʠʛʥʘʪʫʨʠ p

mp sÍ , ʘ ʪʘʢʦʞ  ʢʦʞʥʽʡ ʢʦʥʩʪʘʥʪʽ 0sÍc  ʧʦʩʪʘʚʠʤʦ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ n - ʘʨʥʫ ʦʧʝʨʘʮʽʶ n

Af  ʥʘ A, m -ʘʨʥʠʡ ʧʨʝʜʠʢʘʪ m

Ap  ʥʘ A ʪʘ 

ʧʝʚʥʠʡ ʝʣʝʤʝʥʪ AcAÍ . ʇʦʟʥʘʯʠʤʦ As  ʦʪʨʠʤʘʥʫ ʩʫʢʫʧʥʽʩʪʴ ʦʧʝʨʘʮʽʡ, 

ʧʨʝʜʠʢʘʪʽʚ ʪʘ ʢʦʥʩʪʘʥʪ. 

ɸʣʛʝʙʨʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʩʠʛʥʘʪʫʨʠ s ʥʘʟʠʚʘʻʪʴʩʷ ʜʚʽʡʢʘ  sA );( AAs= . 

ʅʝ ʧʦʨʦʞʥʷ ʤʥʦʞʠʥʘ A ʥʘʟʠʚʘʻʪʴʩʷ ʥʦʩʽʻʤ ɸʉ, ʘ ʪʨʽʡʢʘ ,...;,( 21 nn

)0,...,0,0,...;, 21 mm , ʷʢʘ ʫʪʚʦʨʝʥʘ ʟ ʘʨʥʦʩʪʝʡ  ʾʾ ʦʧʝʨʘʮʽʡ, ʧʨʝʜʠʢʘʪʽʚ ʪʘ ʢʦʥʩʪʘʥʪ  

ï ʪʠʧʦʤ t ɸʉ. ʂʦʥʩʪʘʥʪʠ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ  0-ʘʨʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʤʚʦʣʠ. 

ɸʣʛʝʙʨʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʟʠʚʘʻʪʴʩʷ: 1) ʘʣʛʝʙʨʦʶ, ʷʢʱʦ ʩʠʛʥʘʪʫʨʘ Å=ps  ʽ  

2) ʨʝʣʷʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ, ʷʢʱʦ ʩʠʛʥʘʪʫʨʘ Å=fs  ï ʧʦʨʦʞʥʷ.  

ɸʨʠʬʤʝʪʠʢʘ ʩʠʛʥʘʪʫʨʠ }1,0,,{ 22³+=ars  ʮʝ ɸʉ }1,0,,;( NNNNar NN ³+=   ʪʠʧʫ

)0,0;2,2(   ʟ ʦʧʝʨʘʮʽʷʤʠ ʜʦʜʘʚʘʥʥʷ, ʤʥʦʞʝʥʥʷ ʪʘ ʢʦʥʩʪʘʥʪʘʤʠ 0 ʪʘ 1. ʅʘʜʘʣʽ 

ʙʫʜʝʤʦ ʦʧʫʩʢʘʪʠ ʽʥʜʝʢʩʠ ʚ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʷʭ ʽ ʢʦʥʩʪʘʥʪʘʭ, ʘ ʪʘʢʦʞ ʽ 

ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟ ʢʦʥʪʝʢʩʪʫ ʙʫʜʝ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʤʦʚʘ ʡʜʝ ʥʝ ʧʨʦ 

ʩʠʛʥʘʪʫʨʥʽ ʩʠʤʚʦʣʠ, ʘ ʧʨʦ ʾʭʥʶ ʽʥʪʝʨʧʨʝʪʘʮʽʶ. ʆʜʥʠʤ ʽʟ ʥʘʡʧʨʦʩʪʽʰʠʭ 

ʢʣʘʩʽʚ ʘʣʛʝʙʨ ʻ ʥʘʧʽʚʛʨʫʧʠ. ɺʦʥʠ ʤʘʶʪʴ ʪʠʧ (2). ʉʠʛʥʘʪʫʨʘ ʾʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʻʜʠʥʦʾ ʘʩʦʮʽʘʪʠʚʥʦʾ ʙʽʥʘʨʥʦʾ ʦʧʝʨʘʮʽʾ ï ʤʥʦʞʝʥʥʷ. ʅʘʧʽʚʛʨʫʧʘʤʠ ʻ 
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ʥʘʪʫʨʘʣʴʥʽ ʯʠʩʣʘ ʚʽʜʥʦʩʥʦ ʦʧʝʨʘʮʽʡ ʜʦʜʘʚʘʥʥʷ ʪʘ ʤʥʦʞʝʥʥʷ, ʚʞʝ ʟʛʘʜʫʚʘʥʘ 

ʚʽʣʴʥʘ ʧʽʚʛʨʫʧʘ ʩʣʽʚ ʫ ʧʝʚʥʦʤʫ ʘʣʬʘʚʽʪʽ ʟ ʦʧʝʨʘʮʽʻʶ ʢʦʥʢʘʪʝʥʘʮʽʾ.  

ʂʦʞʥʫ ʘʣʛʝʙʨʠʯʥʫ ʩʠʩʪʝʤʫ sA   ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʧʝʚʥʦʾ 

ʨʝʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ AR , ʷʢʱʦ ʦʧʝʨʘʮʽʾ ʟʘʤʽʥʠʪʠ ʧʨʝʜʠʢʘʪʘʤʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʽʤ ʛʨʘʬʽʢʘʤ. ʅʘʧʨʠʢʣʘʜ, ʥʘʪʫʨʘʣʴʥʫ ʘʨʠʬʤʝʪʠʢʫ arN  ʧʦʜʘʻ 

ʨʝʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ arR )1,0,,;( 3
2

3
1 NNPPN= , ʜʝ zyxzyxP =+Ú),,(3

1 , 

zyxzyxP =³Ú),,(3

2 .  

 

ʇʽʜʩʠʩʪʝʤʠ. ɿʫʧʠʥʠʤʦʩʴ ʪʝʧʝʨ ʥʘ ʚʘʞʣʠʚʦʤʫ ʧʠʪʘʥʥʽ ʦʧʠʩʫ (ʧʦʜʘʥʥʽ) 

ʥʦʩʽʷ ɸʉ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʾ ʦʧʝʨʘʮʽʡ. ʅʝʭʘʡ  sA ),( AAs=  ï ʜʦʚʽʣʴʥʘ  ʘʣʛʝʙʨʘ. 

ʅʝʧʦʨʦʞʥʷ ʧʽʜʤʥʦʞʠʥʘ B AÌ  ʥʘʟʠʚʘʻʪʴʩʷ ʟʘʤʢʥʝʥʦʶ ʚ ʘʣʛʝʙʨʽ  sA , ʷʢʱʦ 

ʚʦʥʘ  ʤʽʩʪʠʪʴ ʚʩʽ ʢʦʥʩʪʘʥʪʠ ʽ ʟʘʤʢʥʝʥʘ ʚʽʜʥʦʩʥʦ ʢʦʞʥʦʾ  ʦʧʝʨʘʮʽʾ ʩʠʩʪʝʤʠ, 

ʪʦʙʪʦ ʷʢʱʦ ʨʝʟʫʣʴʪʘʪ ʢʦʞʥʦʾ  ʦʧʝʨʘʮʽʾ ʥʘ ʝʣʝʤʝʥʪʘʭ ʽʟ B  ʪʝʞ ʥʘʣʝʞʠʪʴ B .   

ɸʣʛʝʙʨʘ sB ),( BBs= , ʜʝ Bs  ï ʩʫʢʫʧʥʽʩʪʴ ʦʧʝʨʘʮʽʡ ʘʣʛʝʙʨʠ sA , ʦʙʤʝʞʝʥʠʭ ʥʘ 

ʟʘʤʢʥʝʥʫ ʧʽʜʤʥʦʞʠʥʫ B , ʥʘʟʠʚʘʻʪʴʩʷ ʧʽʜʘʣʛʝʙʨʦʶ  ʘʣʛʝʙʨʠ sA . ʑʦʙ ʥʝ 

ʫʩʢʣʘʜʥʶʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ, ʙʫʜʝʤʦ ʪʘʤ, ʜʝ ʮʝ ʤʦʞʣʠʚʦ, ʦʙʭʦʜʠʪʠʩʷ ʙʝʟ 

ʥʦʚʠʭ ʧʦʟʥʘʯʝʥʴ ʜʣʷ ʦʩʥʦʚʥʠʭ  ʦʧʝʨʘʮʽʡ ʧʽʜʘʣʛʝʙʨ ʽ ʾʭʥʽʭ ʩʫʢʫʧʥʦʩʪʝʡ. ɯʟ 

ʢʦʥʪʝʢʩʪʘ ʟʘʚʞʜʠ ʙʫʜʝ ʟʨʦʟʫʤʽʣʦ ʧʨʦ ʷʢʫ ʦʧʝʨʘʮʽʶ ï ʘʣʛʝʙʨʠ ʯʠ ʧʽʜʘʣʛʝʙʨʠ 

ʡʜʝʪʴʩʷ.   

ɸʣʛʝʙʨʘ C )},,,,,({ 1
54321 faaaaa= , ʜʝ ʦʧʝʨʘʮʽʷ 1f  ʟʘʜʘʥʘ ʛʨʘʬʦʤ: 

 
a

1
 

a
2
 a

5
 

a
4
 a

3
 

, 

ʥʝ ʤʘʻ ʚʣʘʩʥʠʭ ʧʽʜʘʣʛʝʙʨ, ʪʦʙʪʦ ʪʘʢʠʭ, ʱʦ ʥʝ ʟʙʽʛʘʶʪʴʩʷ ʽʟ ʩʘʤʦʶ 

ʘʣʛʝʙʨʦʶ, ʘ ʘʣʛʝʙʨʘ+N = )},0{( +-N   ʤʘʻ ʟʣʽʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʚʣʘʩʥʠʭ ʧʽʜʘʣʛʝʙʨ, 

ʥʘʧʨʠʢʣʘʜ ʚʠʛʣʷʜʫ 1),,...},1,({ >++ kkk . 

ʄʘʻ ʤʽʩʮʝ    

 

ʃʝʤʘ 2.0. ʇʝʨʝʪʠʥ M  ʥʦʩʽʾʚ  ʚʩʽʭ ʥʝʧʦʨʦʞʥʽʭ ʚʣʘʩʥʠʭ ʧʽʜʘʣʛʝʙʨ ʜʘʥʦʾ 

ʘʣʛʝʙʨʠ  sA  ʘʙʦ ʧʦʨʦʞʥʽʡ,  ʘʙʦ ʟʘʤʢʥʝʥʠʡ ʚʽʜʥʦʩʥʦ ʦʧʝʨʘʮʽʡ ʘʣʛʝʙʨʠ.  

Ʒ ʅʝʭʘʡ Å̧M , A
n
Af sÍ - ʜʦʚʽʣʴʥʘ ʦʧʝʨʘʮʽʷ ʘʣʛʝʙʨʠ ʽ Maa nÍ,...,1 . ʊʦʜʽ 

ʝʣʝʤʝʥʪ n

Af ),...,( 1 naa  ʥʘʣʝʞʠʪʴ ʢʦʞʥʽʡ ʟ ʧʽʜʘʣʛʝʙʨ, ʘ ʟʥʘʯʠʪʴ ʽ ʧʝʨʝʪʠʥʫ M.ƹ 

ʇʽʜʘʣʛʝʙʨʘ sM ),( AM s=  ʟ ʃʝʤʠ 2.1, ʷʢʱʦ ʚʦʥʘ ʽʩʥʫʻ,  ʻ  ʥʘʡʤʝʥʰʦʶ 

(ʛʦʣʦʚʥʦʶ) ʧʽʜʘʣʛʝʙʨʦʶ ʘʣʛʝʙʨʠ sA . ɼʦ ʨʝʯʽ, ʷʢʱʦ ʚ ʩʠʛʥʘʪʫʨʽ ʘʣʛʝʙʨʠ ʻ 



43 
 

ʢʦʥʩʪʘʥʪʠ, ʪʦ ʥʘʡʤʝʥʰʘ ʧʽʜʘʣʛʝʙʨʘ ʟʘʚʞʜʠ ʽʩʥʫʻ. ɸ ʚ ʘʣʛʝʙʨʽ +N  ʥʝ ʤʘʻ 

ʛʦʣʦʚʥʦʾ ʧʽʜʘʣʛʝʙʨʠ.  

ʅʝʭʘʡ B AÌ . ʉʝʨʝʜ ʧʽʜʘʣʛʝʙʨ sA  ʦʙʦʚôʷʟʢʦʚʦ ʻ ʡ ʥʘʜʘʣʛʝʙʨʠ ʤʥʦʞʠʥʠ 

B  (ʥʘʧʨ., ʩʘʤʘ ʘʣʛʝʙʨʘ sA ). ʅʝʭʘʡ Á ï ʩʫʢʫʧʥʽʩʪʴ ʫʩʽʭ ʧʽʜʘʣʛʝʙʨ ʘʣʛʝʙʨʠ sA

, ʱʦ ʚʢʣʶʯʘʶʪʴ B . ʊʦʜʽ ʧʝʨʝʪʠʥ *B  ʫʩʽʭ ʧʽʜʘʣʛʝʙʨ ʟ Á ʻ ʥʘʡʤʝʥʰʦʶ 

ʧʽʜʘʣʛʝʙʨʦʶ ʘʣʛʝʙʨʠ sA , ʱʦ ʤʽʩʪʠʪʴ ʫʩʽ ʝʣʝʤʝʥʪʠ B . ʉʠʩʪʝʤʘ 
*
sB ),( *

AB s=   

ʥʘʟʠʚʘʻʪʴʩʷ ʧʽʜʘʣʛʝʙʨʦʶ ʘʣʛʝʙʨʠsA , ʧʦʨʦʜʞʝʥʦʶ ʤʥʦʞʠʥʦʶB , ʤʥʦʞʠʥʘ  
*B  ï ʟʘʤʢʥʝʥʥʷʤ ʤʥʦʞʠʥʠ B  ʚʽʜʥʦʩʥʦ ʦʧʝʨʘʮʽʡ ʽʟ As, ʘ ʝʣʝʤʝʥʪʠ ʤʥʦʞʠʥʠ 

B  ï ʪʚʽʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʟʘʤʢʥʝʥʥʷ *B .  

ʗʢʱʦ *B A= , ʪʦ ʤʥʦʞʠʥʘ B  ʥʘʟʠʚʘʻʪʴʩʷ ʤʥʦʞʠʥʦʶ ʪʚʽʨʥʠʭ ʘʣʛʝʙʨʠ 

sA . ɸʣʛʝʙʨʘ ʤʦʞʝ ʤʘʪʠ ʥʝ ʦʜʥʫ ʤʥʦʞʠʥʫ ʪʚʽʨʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʚ ʘʣʛʝʙʨʽ C  

ʢʦʞʝʥ ʝʣʝʤʝʥʪ ia  ʻ ʪʚʽʨʥʠʤ ʘʣʛʝʙʨʠ. ʄʥʦʞʠʥʘ ʪʚʽʨʥʠʭ ʥʘʟʠʚʘʻʪʴʩʷ 

ʥʝʟʘʣʝʞʥʦʶ, ̫ ʢʱʦ ʚʦʥʘ ʤʽʥʽʤʘʣʴʥʘ. ʆʪʞʝ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʜʦʚʽʣʴʥʫ ʘʣʛʝʙʨʫ, 

ʜʦʩʪʘʪʥʴʦ ʦʧʠʩʘʪʠ ʾʾ ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʡ ʚʠʙʨʘʪʠ ʦʜʥʫ ʟ ʥʝʟʘʣʝʞʥʠʭ ʤʥʦʞʠʥ 

ʪʚʽʨʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʟʥʘʯʝʥʥʷ ʘʣʛʝʙʨʠ +N  ʜʦʩʪʘʪʥʴʦ ʚʟʷʪʠ ʟʘ ʪʚʽʨʥʫ 

ʯʠʩʣʦ 1  ʽ ʦʧʠʩʘʪʠ ʦʧʝʨʘʮʽʶ ʜʦʜʘʚʘʥʥʷ. ʋʩʽ ʾʾ ʝʣʝʤʝʥʪʠ ʤʽʩʪʷʪʴʩʷ ʩʝʨʝʜ 

ʟʥʘʯʝʥʴ: ),...1)11((),11(,1 +++  ʪʦʱʦ4.  

 

ʇʨʠʢʣʘʜ 2.2. ʅʘʪʫʨʘʣʴʥʘ ʘʨʠʬʤʝʪʠʢʘ}1,0,,;( ³+=NNar  ʧʦʨʦʜʞʫʻʪʴʩʷ 

ʩʚʦʾʤʠ ʢʦʥʩʪʘʥʪʘʤʠ 0 ʪʘ 1. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʣʘʩʥʠʭ ʧʽʜʘʣʛʝʙʨ ʮʷ ʩʠʩʪʝʤʘ ʥʝʤʘʻ. 

ƴ 

 

ʉʪʨʫʢʪʫʨʥʘ ʽʥʜʫʢʮʽʷ. ʇʦʥʷʪʪʷ ʘʣʛʝʙʨʠʯʥʦʛʦ ʟʘʤʢʥʝʥʥʷ ʣʝʞʠʪʴ ʚ 

ʦʩʥʦʚʽ ʽʥʜʫʢʪʠʚʥʠʭ ʦʟʥʘʯʝʥʴ ʽ ʤʝʪʦʜʫ ʩʪʨʫʢʪʫʨʥʦʾ ʽʥʜʫʢʮʽʾ. ɺʘʞʣʠʚʦʶ 

ʚʣʘʩʪʠʚʽʩʪʶ ʟʘʤʢʥʝʥʴ ʘʣʛʝʙʨʠʯʥʦʾ ʩʠʩʪʝʤʠ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʧʨʠʧʫʩʢʘʶʪʴ 

ʜʦʚʝʜʝʥʥʷ ʤʝʪʦʜʦʤ ʩʪʨʫʢʪʫʨʥʦʾ ʽʥʜʫʢʮʽʾ. ʅʝʭʘʡ ()P x  ï ʧʝʚʥʠʡ ʧʨʝʜʠʢʘʪ ʥʘ 

ʟʘʤʢʥʝʥʥʽ *B ʘʣʛʝʙʨʠ As.  

ʇʨʘʚʠʣʦ ʩʪʨʫʢʪʫʨʥʦʾ ʽʥʜʫʢʮʽʾ ʜʣʷ ʟʘʤʢʥʝʥʥʷ *B :      

 

(ɹ) ɹʘʟʘ ʽʥʜʫʢʮʽʾ: ))(( xPBxx Í" . 

(ɯ) ɯʥʜʫʢʪʠʚʥʠʡ ʧʝʨʝʭʽʜ: ʜʣʷ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ 
A

n
Af sÍ ʽ ʜʣʷ ʚʩʭ̔  

*
1,..., Baa nÍ : 

=

)(&
1

k

n

k

aP
i

 AfP( ( )),...,1 naa  . 

(ʇ) ʇʦʚʥʦʪʘ: ))(( * xPBxx Í" .  

ʃʝʤʘ 2.1 (ʧʨʦ ʩʪʨʫʢʪʫʨʥʫ ʽʥʜʫʢʮʽʶ). ɿ ʙʘʟʠ ʽʥʜʫʢʮʽʾ ʪʘ ʽʥʜʫʢʪʠʚʥʦʛʦ 

ʧʝʨʝʭʦʜʫ  ʚʠʧʣʠʚʘʻ ʽʩʪʠʥʥʽʩʪʴ ʧʫʥʢʪʫ ʇʦʚʥʦʪʘ. 

                                                      
4 ʅʘʩʧʨʘʚʜʽ ʜʦʩʪʘʪʥʴʦ ʯʘʩʪʢʦʚʦʛʦ ʚʠʧʘʜʢʫ ʜʦʜʘʚʘʥʥʷ ï ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʥʘ 1. 
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Ʒɼʽʡʩʥʦ, ʥʝʭʘʡ  )}(:{ * xPBxR Í= , ʪʦʜʽ ʟ ʙʘʟʠ ʽʥʜʫʢʮʽʾ ʚʠʧʣʠʚʘʻ RBÌ , 

ʘ ʟʘ ʽʥʜʫʢʪʠʚʥʠʤ ʧʝʨʝʭʦʜʦʤ ï RB Ì* . ʆʜʥʘʢ *BRÌ , ʦʪʞʝ, *R B= .ƹ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫʩʪʘʥʦʚʠʪʠ ʧʦʚʥʦʪʫ, ʜʦʩʪʘʪʥʴʦ ʧʝʨʝʚʽʨʠʪʠ ʙʘʟʫ 

ʽʥʜʫʢʮʽʾ ʪʘ ʟôʷʩʫʚʘʪʠ ʯʠ ʚʠʢʦʥʫʻʪʴʩʷ ʽʥʜʫʢʪʠʚʥʠʡ ʧʝʨʝʭʽʜ. ɿʚʠʯʘʡʥʘ 

ʤʘʪʝʤʘʪʠʯʥʘ ʽʥʜʫʢʮʽʷ ʜʣʷ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ʻ ʯʘʩʪʢʦʚʠʤ ʚʠʧʘʜʢʦʤ 

ʩʪʨʫʢʪʫʨʥʦʾ.  

ʄʦʚʠ ʇʃ ʽ ʃʇʇ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʜʫʢʪʠʚʥʽ ʦʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʧʦʥʷʪʴ ï ʪʝʨʤʽʚ ̔  ʬʦʨʤʫʣ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʾʭʥʽʭ  ʚʣʘʩʪʠʚʦʩʪʝʡ  

ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʩʪʨʫʢʪʫʨʥʘ ʽʥʜʫʢʮʽʷ. ʄʠ ʚʞʝ 

ʩʢʦʨʠʩʪʘʣʠʩʷ ʥʝʶ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʣʝʤ ʽ ʪʝʦʨʝʤ ʚ ʈʦʟʜʽʣʽ ɯ.   

ɼʣʷ ʜʦʚʝʜʝʥʥʷ ʪʚʝʨʜʞʝʥʴ ʧʨʦ ʩʣʦʚʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ   ʟʚʠʯʘʡʥʫ 

ʤʘʪʝʤʘʪʠʯʥʫ ʽʥʜʫʢʮʽʶ ʟʘ ʜʦʚʞʠʥʦʶ ʩʣʽʚ. ʇʦʢʘʞʝʤʦ, ʷʢ ʧʦʜʽʙʥʽ  ʪʚʝʨʜʞʝʥʥʷ 

ʤʦʞʫʪʴ ʜʦʚʦʜʠʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʫʢʪʫʨʥʦʾ ʽʥʜʫʢʮʽʾ.  ɼʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʤʥʦʞʠʥʫ ʩʣʽʚ *A  ̔ ʥʜʫʢʪʠʚʥʦ. ʅʝʭʘʡ A- ʜʦʚʽʣʴʥʠʡ  ʘʣʬʘʚʽʪ, 

ʘ **: AAApre ³ - ʦʧʝʨʘʮʽʷ ʧʨʠʧʠʩʫʚʘʥʥʷ ʣʽʚʦʨʫʯ ʣʽʪʝʨʠ ʜʦ ʩʣʦʚʘ: auuapre =),(

. ʅʝʭʘʡ e- ʧʦʨʦʞʥʻ ʩʣʦʚʦ. ʆʯʝʚʠʜʥʦ, ʱʦ ʤʥʦʞʠʥʘ ʚʩʽʭ ʩʣʽʚ  ʻ ʟʘʤʢʥʝʥʥʷʤ 

ʤʥʦʞʠʥʠ }{e=B  ʚʽʜʥʦʩʥʦ ʦʧʝʨʘʮʽʾ pre. 

ʊʦʜʽ ʩʪʨʫʢʪʫʨʥʘ ʽʥʜʫʢʮʽʷ ʜʣʷ ʩʣʽʚ ʚ ʘʣʬʘʚʽʪʽ  A ʤʘʻ ʚʠʛʣʷʜ:  

(ɹ) )(eP ; 

(ɯ) ))()(&&( * auPuPAuAaua ÍÍ"" ;  

(ʇ) ))(( * uPAuu Í" .   

ʅʘʛʘʜʘʻʤʦ, ʢʦʥʢʘʪʝʥʘʮʽʻʶ  ʩʣʽʚ u  ʽ v  ʥʘʟʠʚʘʻʪʴʩʷ ʩʣʦʚʦ uvvu =A . 

 

ʇʨʠʢʣʘʜ 2.3. ɼʦʚʝʩʪʠ ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ ʦʧʝʨʘʮʽʾ ʢʦʥʢʘʪʝʥʘʮʽʾ.  

Ʒ ʇʦʢʣʘʜʝʤʦ ¹)(uP  ))()(( wvuwvuwv AAAA ="" . (ɹ). ʅʝʭʘʡ wv,  ï ʜʦʚʽʣʴʥʽ 

ʩʣʦʚʘ ʟ *A. ʊʦʜʽ ʟ ʦʟʥʘʯʝʥʥʷ ʧʦʨʦʞʥʴʦʛʦ ʩʣʦʚʘ ʚʠʧʣʠʚʘʻ, ʱʦ 

vwwvwv == AAA)(e  (1) ʽ vwvwwv == AAA ee )(  (2). ʆʪʞʝ, (1)=(2) ʽ )(eP  

ʚʠʢʦʥʫʻʪʴʩʷ. (ɯ). ʅʝʭʘʡ wvu ,,  ï ʜʦʚʽʣʴʥʽ ʩʣʦʚʘ ʟ *A , AaÍ  ʽ  )(uP  ʚʠʢʦʥʫʻʪʴʩʷ. 

ʈʦʟʛʣʷʥʝʤʦ:)(auP )()( wvauwvau AAAA = . ɿ ʦʟʥʘʯʝʥʴ ʦʧʝʨʘʮʽʡ pre  ʪʘ 

ʢʦʥʢʘʪʝʥʘʮʽʾ ʽ ʽʥʜʫʢʪʠʚʥʦʛʦ ʧʨʠʧʫʱʝʥʥʷ, ʚʠʧʣʠʚʘʻ:  
)()(),())(,()))(,())(,()( wvauwvuaprewvuaprewvuaprewvuaprewvau AAAAAAAAAAAA =====

. ʆʪʞʝ, (ɯ) ʚʠʢʦʥʫʻʪʴʩʷ, ʘ ʟ ʥʠʤ  ʽ ʧʦʚʥʦʪʘ (ʇ) ƹ. 

 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʤʦʚ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ.  ʑʦʙ ʟʘʜʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʶ I   

ʤʦʚʠ 1-ʛʦ ʧʦʨʷʜʢʫ   ʩʠʛʥʘʪʫʨʠ , ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʧʝʚʥʫ ɸʉ  

ʩʠʛʥʘʪʫʨʠ  ̔  ʟʘʜʘʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʛʣʷʜʫ . ʊʦʜʽ ʘʣʬʘʚʽʪʥʽ ʩʠʤʚʦʣʠ 

ʤʦʚʠ  ʥʘʙʫʚʘʶʪʴ ʥʘʩʪʫʧʥʠʭ ʟʥʘʯʝʥʴ:  

¶ ʧʨʦʧʦʟʠʮʽʡʥʽ ʟʚôʷʟʢʠ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ ʽ ʚ ʇʃ; 

¶ ʟʥʘʯʝʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʟʤʽʥʥʠʭ  ʟʘʜʘʻ ʚʽʜʦʙʨʘʞʝʥʥʷ I ; 

L s sA ),( AAs=

s AVI :

L
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¶ ʟʥʘʯʝʥʥʷ ʩʠʛʥʘʪʫʨʥʠʭ ʩʠʤʚʦʣʽʚ ʟʘʜʘʶʪʴ ʦʧʝʨʘʮʽʾ, ʧʨʝʜʠʢʘʪʠ ʪʘ 

ʢʦʥʩʪʘʥʪʠ ɸʉsA .      

ɼʣʷ ʘʣʬʘʚʽʪʥʦʛʦ ʩʠʤʚʦʣʫ s ʥʝʭʘʡ I )(s  ï ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ I . ʊʦʜʽ ʜʣʷ ʩʠʛʥʘʪʫʨʥʠʭ ʩʠʤʚʦʣʽʚ ʤʘʻʤʦ: I Aʩʩ=)( , I
Aii ff =)( , I

Ajj pp =)( . ɯʥʪʝʨʧʨʝʪʘʮʽʾ ʟʤʽʥʥʠʭ AI S:  ʪʘ AI S¡:  ʥʘʟʠʚʘʶʪʴʩʷ x -

ʘʥʘʣʦʛʦʤ ʦʜʥʝ ʦʜʥʦʛʦ, ʷʢʱʦ ʚʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʭʽʙʘ ʱʦ ʪʽʣʴʢʠ ʩʚʦʾʤʠ 

ʟʥʘʯʝʥʥʷʤ ʜʣʷ ʭ. ɯʥʪʝʨʧʨʝʪʘʮʽʾ I 1   ̔I 2ʥʘʟʠʚʘʶʪʴʩʷ  x -ʘʥʘʣʦʛʦʤ ʦʜʥʝ ʦʜʥʦʛʦ 

ʜʣʷ ʧʝʚʥʦʛʦVxÍ , ʷʢʱʦ ʾʭʥʽ ɸʉ ʟʙʽʛʘʶʪʴʩʷ, ʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʤʽʥʥʠʭ ʻ x -

ʘʥʘʣʦʛʦʤ ʦʜʥʝ ʦʜʥʦʛʦ.  

ʊʝʨʤʠ ʽ ʬʦʨʤʫʣʠ ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʝʥʥʷ ʽʥʜʫʢʪʠʚʥʦ: 

(ɹ) I )()( ii xIx = ,  

(ɯ) I ( in

if ),...,( 1 intt )=
Ai

f ))(),...,(( 1 intItI  ,  I  ( jm

jp ),...,( 1 jmtt )=
Aj

p ))(),...,(( 1 jmtItI , 

I  ( )×=F× I (F), I( )=YÙF  I()ÙF  I()Y  ʪʘ I )( F$x =1, ʷʢʱʦ I 1 )(F =1 ʜʣʷ 

ʜʝʷʢʦʛʦ  x -ʘʥʘʣʦʛʘ  I 1  ʽʥʪʝʨʧʨʝʪʘʮʽʾ I .  

ɿʥʘʯʝʥʥʷ I ( t ) ʽ I (F) ʙʫʜʝʤʦ ʩʢʦʨʦʯʝʥʦ ʧʦʟʥʘʯʘʪʠ I

At  ʪʘ  I

AF . 

ʇʨʠ ʦʙʯʠʩʣʝʥʥʽ ʟʥʘʯʝʥʴ ʪʝʨʤʽʚ ʽ ʬʦʨʤʫʣ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ I     ʟʨʫʯʥʦ 

ʚʚʘʞʘʪʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʥʦʩʽʷ A ʜʦʜʘʪʢʦʚʠʤʠ ʢʦʥʩʪʘʥʪʘʤʠ, ʷʢʽ ʤʦʞʥʘ 

ʧʽʜʩʪʘʚʣʷʪʠʩʷ ʚ ʪʝʨʤʠ. 

 

ʇʨʠʢʣʘʜ 2.4. ɿʥʘʡʜʝʤʦ ʚ ʮʽʣʽʡ ʘʨʠʬʤʝʪʠʮʽ )1,0,,,;( =³+=ZZar  ʟʥʘʯʝʥʥʷ  

ʬʦʨʤʫʣʠ )0(),,( 2 =++$¹Y cbxaxxcba  ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʷʭ I ʪʘ J ʪʘʢʠʭ, ʱʦ 

4)(,2)(,2)( -=-== cIbIaI , 1)(,2)()( === cJbJaJ . ʌʦʨʤʫʣʘ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʽʩʥʫʻ 

ʮʽʣʦʯʠʩʣʦʚʠʡ ʨʦʟʚôʷʟʦʢ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ 02 =++ cbxax . ɺ Y ʟʤʽʥʥʽ cba ,,  

ï ʚʽʣʴʥʽ, ʘ x - ʟʚôʷʟʘʥʘ. ʇʨʠ ʦʙʯʠʩʣʝʥʥʽ ʟʥʘʯʝʥʥʷ ʪʝʨʤʽʚ ʫ ʬʦʨʤʫʣʘʭ,  

ʟʥʘʯʝʥʥʷ ʚʽʣʴʥʠʭ  ʟʤʽʥʥʠʭ ʧʨʦʩʪʦ ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʥʠʭ. ʅʝʭʘʡ ),,,( cbaxtt=  

ï ʪʝʨʤ ʟ ʣʽʚʦʾ ʯʘʩʪʠʥʠ ʨʽʚʥʷʥʥʷ. ʊʦʜʽ . 

ɺʽʟʴʤʝʤʦ -ʘʥʘʣʦʛ  ʚʽʜʦʙʨʘʞʝʥʥʷ  ʪʘʢʠʡ, ʱʦ . ʊʦʜʽ  

.   ɿʘ ʦʟʥʘʯʝʥʥʷʤ, ʬʦʨʤʫʣʘ   ʚ ʘʨʠʬʤʝʪʠʮʽ  

  ʧʨʠ ʽʥʪʝʧʨʝʪʘʮʽʾ  I  ̔ ʩʪʠʥʥʘ. 

ʊʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʽʥʪʝʨʧʨʝʪʘʮʽʶ J ʽ ʜʦʚʽʣʴʥʠʡ ʾʾ -ʘʥʘʣʦʛ , . 

ʊʦʜʽ  ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ . ɿʘ 

ʦʟʥʘʯʝʥʥʷʤ,  ʬʦʨʤʫʣʘ  ʚ ʘʨʠʬʤʝʪʠʮʽ  ʧʨʠ ʽʥʪʝʧʨʝʪʘʮʽʾ J  ʭʠʙʥʘ. ƴ 

ʅʘʜʘʣʽ ʩʠʛʥʘʪʫʨʫ  ʚʚʘʞʘʻʤʦ ʬʽʢʩʦʚʘʥʦʶ ʽ ʪʘʤ, ʜʝ ʮʝ ʤʦʞʣʠʚʦ, 

ʙʫʜʝʤʦ ʦʧʫʩʢʘʪʠ ʩʠʤʚʦʣ . ʂʦʞʝʥ ʪʝʨʤ  ʬʦʨʤʫʣʠ 

 ʟ ʚʽʣʴʥʠʤʠ ʟʤʽʥʥʠʤʠ  ʪʘ ʟʚôʷʟʘʥʠʤʠ  ʧʨʝʜʩʪʘʚʣʷʻ ʧʨʠ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚ ɸʉ  ʧʝʚʥʫ -ʘʨʥʫ ʩʢʣʘʜʝʥʫ ʬʫʥʢʮʽʶ  ʥʘ , ʚ 

ʷʢʽʡ ʟʚôʷʟʘʥʽ ʡʦʛʦ ʟʤʽʥʥʽ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʧʘʨʘʤʝʪʨʠ, ʩʘʤʘ ʬʦʨʤʫʣʘ 

ʧʨʝʜʩʪʘʚʣʷʻ -ʘʨʥʠʡ ʧʨʝʜʠʢʘʪ   ʥʘ  , ʘ  ʢʦʞʥʘ ʟʘʤʢʥʝʥʘ 

=),,,( cbaxt I

Z

I

Zxxx ))4()2(2( -+³-+³³

x I¡ I 2)( =¡xI =
¡

),,,( cbaxt I

Z

0))4(2)2(222( =-+³-+³³ Z Y ),,( cba

arZ

x J¡ dxJ =¡)(

=
¡

),,,( cbaxt J

Z 0))1(()122( 22 ¸++=+³+³³ ZZ ddddd ZdÍ

Y ),,( cba arZ

s

s ,,...,( 1 nxxt ),...,1 myy F
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n
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ʬʦʨʤʫʣʘ  ï  0-ʘʨʥʠʡ ʧʨʝʜʠʢʘʪ, ʪʦʙʪʦ ʣʦʛʽʯʥʫ ʢʦʥʩʪʘʥʪʫ ï 0 ʯʠ 1. ɿʥʘʯʝʥʥʷ 

ʟʘʤʢʥʝʥʦʾ ʬʦʨʤʫʣʠ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʤʽʥʥʠʭ . 

ʗʢʱʦ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʇʨʠʢʣʘʜʫ 2.4, ʪʦ  ʪʝʨʤ  ʧʨʝʜʩʪʘʚʣʷʻ 

ʚ  ʪʝʨʥʘʨʥʫ ʘʨʠʬʤʝʪʠʯʥʫ, ʧʘʨʘʤʝʪʨʠʯʥʫ ʚʽʜʥʦʩʥʦ, ʬʫʥʢʮʽʶ  

ʟʽ ʟʥʘʯʝʥʥʷʤ , ʘ ʬʦʨʤʫʣʘ  ï ʪʝʨʥʘʨʥʠʡ ʧʨʝʜʠʢʘʪ  

ʥʘ , ʪʘʢʠʡ ʱʦ   ʪʦʜʽ, ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʽʩʥʫʻ ʮʽʣʦʯʠʩʣʦʚʠʡ 

ʨʦʟʚôʷʟʦʢ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ . 

ʌʦʨʤʫʣʫ  ʥʘʟʚʝʤʦ ʽʩʪʠʥʥʦʶ ʥʘ ɸʉ  , ʷʢʱʦ ʧʨʝʜʠʢʘʪ  ʻ 

ʽʩʪʠʥʥʠʤ, ʪʦʙʪʦ ʽʩʪʠʥʥʠʤ ʜʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ  ʚ . ʊʝ, ʱʦ 

ʬʦʨʤʫʣʘ  ʽʩʪʠʥʥʘ ʥʘ , ʧʦʟʥʘʯʘʪʠʤʝʤʦ   |= . 

ʌʦʨʤʫʣʘ  ʥʘʟʠʚʘʻʪʴʩʷ ʚʩʶʜʠ ʽʩʪʠʥʥʦʶ, ʷʢʱʦ ʚʦʥʘ ʽʩʪʠʥʥʘ ʥʘ ʢʦʞʥʽʡ 

ɸʉ ʩʠʛʥʘʪʫʨʠ . ɺʩʶʜʠ ʽʩʪʠʥʥʽʩʪʴ ʬʦʨʤʫʣʠ , ʷʢ ʽ ʚ ʇʃ, ʙʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ 

|= . ʌʦʨʤʫʣʫ  ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʚʠʢʦʥʫʚʘʥʦʶ ʥʘ  ɸʉ , ʷʢʱʦ ʧʨʝʜʠʢʘʪ  

 ʻ ʚʠʢʦʥʫʚʘʥʠʤ, ʪʦʙʪʦ ʽʩʪʠʥʥʠʤ ʧʨʠʥʘʡʤʥʽ ʥʘ ʦʜʥʦʤʫ ʥʘʙʦʨʽ ʟʥʘʯʝʥʴ 

ʟʤʽʥʥʠʭ. 

 

ʇʨʠʢʣʘʜ 2.5. ʘ) ʌʦʨʤʫʣʘ  ï ʚʩʶʜʠ ʽʩʪʠʥʥʘ, ʚ) ʬʦʨʤʫʣʘ  

ʽʩʪʠʥʥʘ  ʥʘ ʚʩʽʭ 1-ʝʣʝʤʝʥʪʥʠʭ ɸʉ ʽ ʪʽʣʴʢʠ ʥʘ ʥʠʭ, ʩ) ʬʦʨʤʫʣʘ  

ʽʩʪʠʥʥʘ ʥʘ ʚʩʽʭ ɸʉ ʟ ʜʚʦʤʘ ʽ ʙʽʣʴʰʝ ʝʣʝʤʝʥʪʘʤʠ ʚ ʥʦʩʽʾ, d) ʬʦʨʤʫʣʘ 

 ï ʚʩʶʜʠ ʽʩʪʠʥʥʘ. ʅʝʭʘʡ  ʚ ʜʦʚʽʣʴʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

 ʽ ʥʝʭʘʡ . ʊʦʜʽ  ʥʘ ʘʥʘʣʦʟʽ  ʽʥʪʝʨʧʨʝʪʘʮʽʾ   ʤʘʻʤʦ 

 , ʘ ʟʥʘʯʠʪʴ  ʽ .ƴ 

ɿʘʤʠʢʘʥʥʷʤ ʬʦʨʤʫʣʠ , ʜʝ  ï ʫʩʽ ʾʾ ʚʽʣʴʥʽ ʟʤʽʥʥʽ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʬʦʨʤʫʣʘ  . 

 

ʃʝʤʘ 2.2. ɼʣʷ ʜʦʚʽʣʴʥʦʾ ɸʉ ʪʘ ʬʦʨʤʫʣʠ :   |=  |= . 

Ʒɺʠʧʣʠʚʘʻ ʟ ʦʟʥʘʯʝʥʴ. ɼʠʚ. ɺʧʨʘʚʠ. ƹ 

ʆʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʚʩʶʜʠ ʽʩʪʠʥʥʠʭ ʬʦʨʤʫʣ ʻ ʪʘʚʪʦʣʦʛʽʾ, ʪʦʙʪʦ 

ʬʦʨʤʫʣʠ, ʷʢʽ ʤʘʶʪʴ  ʩʪʨʫʢʪʫʨʫ ʪʘʚʪʦʣʦʛʽʾ ʇʃ. ʌʦʨʤʫʣʦ ʥʘʟʚʝʤʦ 

ʧʨʦʧʦʟʠʮʽʡʥʦ ʥʝʨʦʟʢʣʘʜʥʦʶ, ʷʢʱʦ ʚʦʥʘ ʘʪʦʤʘʨʥʘ ʘʙʦ ʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ  

. ʅʝʭʘʡ - ʤʥʦʞʠʥʘ ʚʩʽʭ ʬʦʨʤʫʣ ʤʦʚʠ , ʘ - ʾʾ ʧʽʜʤʥʦʞʠʥʘ ʫʩʽʭ 

ʧʨʦʧʦʟʠʮʽʡʥʦ ʥʝʨʦʟʢʣʘʜʥʠʭ ʬʦʨʤʫʣ. ɯʩʪʠʥʦʩʪʥʦʶ ʦʮʽʥʢʦʶ ʤʦʚʠ  ʥʘʟʚʝʤʦ 

ʜʦʚʽʣʴʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ . ʇʨʦʜʦʚʞʠʤʦ ʽʥʜʫʢʪʠʚʥʦ ʥʘ ʚʩʶ 

ʤʥʦʞʠʥʫ : 

. ʌʦʨʤʫʣʘ  ʻ ʪʘʚʪʦʣʦʛʽʻʶ, ʷʢʱʦ 

ʜʣʷ ʢʦʞʥʦʾ ʽʩʪʠʥʦʩʪʥʦʾ  ʦʮʽʥʢʠ : . ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚʩʷʢʘ ʪʘʚʪʦʣʦʛʽʷ ʻ 

ʚʩʶʜʠ ʽʩʪʠʥʥʦʶ ʬʦʨʤʫʣʦʶ, ʘʣʝ ʟʚʦʨʦʪʥʝ ʥʝ ʚʽʨʥʦ. ʅʘʧʨʠʢʣʘʜ, ʚʩʶʜʠ 

ʽʩʪʠʥʥʘ ʬʦʨʤʫʣʘ   ʥʝ ʻ ʪʘʚʪʦʣʦʛʽʻʶ.  
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ʚʠʨʘʟʥʠʡ ʆʟʥʘʯʝʥʥʷ ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ ʫ ʤʦʚʽ  ʪʝ ʞ, ʱʦ ʽ ʚ ʇʃ:  |=

|= , ʪʦʙʪʦ ʤʽʞ ʬʦʨʤʫʣʘʤʠ  ʽ ʻ ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ, ʷʢʱʦ 

ʬʦʨʤʫʣʘ  - ʚʩʶʜʠ ʽʩʪʠʥʥʘ. 

 ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ ʤʽʞ ʬʦʨʤʫʣʘʤʠ ʧʨʷʤʦ ʚʠʧʣʠʚʘʻ 

ʟ ʾʭʥʴʦʾ ʧʨʦʧʦʟʠʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ. ɺʚʝʜʝʤʦ ʧʦʥʷʪʪʷ  ʪʘʚʪʦʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ 

Ɲ. ʄʽʞ ʬʦʨʤʫʣʘʤʠ  ʽ ʤʘʻ ʤʽʩʮʝ ʪʘʚʪʦʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ Ɲ , ʷʢʱʦ 

ʬʦʨʤʫʣʘ  - ʪʘʚʪʦʣʦʛʽʷ. ʆʯʝʚʠʜʥʦ, ʤʘʻ ʤʽʩʮʝ ʥʘʩʪʫʧʥʘ  

 

ʃʝʤʘ 2.3. Ɲ  |= . 

Ʒɼʠʚ. ɺʧʨʘʚʠ. ƹ  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʷʚʥʽʩʪʴ ʪʘʚʪʦʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ ʤʽʞ ʬʦʨʤʫʣʘʤʠ 

ʛʘʨʘʥʪʫʻ ʥʘʷʚʥʽʩʪʴ ʤʽʞ ʥʠʤʠ ʽ ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ, ʘʣʝ ʥʝ ʥʘʚʧʘʢʠ. ɼʽʡʩʥʦ, 

|= , ʘʣʝ ʥʝ ʚʽʨʥʦ Ɲ .  

ʌʦʨʤʫʣʠ  ʽ  ʪʘʚʪʦʣʦʛʽʯʥʦ ʝʢʚʽʚʘʣʝʥʪʥʽ , ʷʢʱʦ Ɲ  ʽ 

Ɲ .  

ʌʦʨʤʫʣʠ  ʽ  ʣʦʛʽʯʥʦ ʝʢʚʽʚʘʣʝʥʪʥʽ , ʷʢʱʦ  |=  ʽ |= , 

ʪʦʙʪʦ ʷʢʱʦ |=  . 

ʌʦʨʤʫʣʘ ʻ ʩʣʘʙʢʠʤ ʣʦʛʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ  ʬʦʨʤʫʣʠ  ( ||= ), ʷʢʱʦ 

ʜʣʷ ʢʦʞʥʦʾ ɸʉ :  |=   |= . 

ɺʩʽ ʪʨʠ ʦʩʪʘʥʥʽ  ʚʽʜʥʦʰʝʥʥʷ ʬʦʨʤʫʣʶʶʪʴʩʷ ʽ ʜʣʷ ʤʥʦʞʠʥʠ ʛʽʧʦʪʝʟ 

. ʇʨʠ ʮʴʦʤʫ ʤʥʦʞʠʥʘ ʛʽʧʦʪʝʟ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ  ʾʭʥʷ ʢʦʥôʶʥʢʮʽʷ. 

ʊʦʙʪʦ,   ʬʦʨʤʫʣʘ ʻ ʣʦʛʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ  ʤʥʦʞʠʥʠ ʬʦʨʤʫʣ |= , ʷʢʱʦ 

 |= . ɸʥʘʣʦʛʽʯʥʦ, ʜʣʷ ʚʽʜʥʦʰʝʥʴ Ɲ ʪʘ ||=. 

  

ʃʝʤʘ 2.4.  ʆʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʥʦʰʝʥʴ Ɲ , |=, ||=  ʪʘ : 

 1) |=  ||= , ʘʣʝ ʥʝ ʚʽʨʥʦ ʥʘʚʧʘʢʠ; 2) ʚʩʽ ʚʽʜʥʦʰʝʥʥʷ ʨʝʬʣʝʢʩʠʚʥʽ 

ʪʘ ʪʨʘʥʟʠʪʠʚʥʽ; 3) ʚʽʜʥʦʰʝʥʥʷ   ʩʠʤʝʪʨʠʯʥʝ. 

Ʒ ɼʣʷ  1) ( ) ʻ ʢʦʥʪʨʧʨʠʢʣʘʜ: ||= , ʘʣʝ ʥʝ ʚʽʨʥʦ, ʱʦ 

 |= . ɺ ʘʨʠʬʤʝʪʠʮʽ  ʚʽʟʴʤʝʤʦ ʽʥʪʝʨʧʨʝʪʘʮʽʶ . ʊʦʜʽ 

= 1 =0 ʽ ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ  |=  

ʥʝʤʘʻ. ʑʦʜʦ ʽʥʰʠʭ ʜʦʚʝʜʝʥʥʷ ʜʠʚ. ɺʧʨʘʚʠ. ƹ    

 

ʇʨʠʢʣʘʜ 2.6. ʇʦʢʘʞʝʤʦ, ʷʢʱʦ ʟʤʽʥʥʘ  ʥʝ ʚʭʦʜʠʪʴ ʚʽʣʴʥʦ ʫ ʬʦʨʤʫʣʫ , 

ʪʦ ||= . ʅʝʭʘʡ  ï cʫʢʫʧʥʽʩʪʴ ʚʽʣʴʥʠʭ ʟʤʽʥʥʠʭ ʬʦʨʤʫʣʠ . 

ʇʨʠʧʫʩʪʠʤʦ ʩʫʧʨʦʪʠʚʥʝ: ʽʩʥʫʻ  ʪʘʢʘ, ʱʦ  |=  ʽ  ʥʝ  |= , 

ʪʦʙʪʦ  ʽʩʥʫʻ ʪʘʢʘ , ʱʦ  ̔  . ɿʘ ʦʟʥʘʯʝʥʥʷʤ, ʜʣʷ ʜʝʷʢʦʛʦ -ʘʥʘʣʦʛʫ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘʢʦʛʦ, ʱʦ , ʤʘʻʤʦ . ɸʣʝ x ʥʝ ʚʽʣʴʥʝ ʚ , ʪʦʤʫ 

. ɿʚʽʜʩʠ , ʱʦ ʩʫʧʝʨʝʯʠʪʴ  |= . ƴ  
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ɺʠʨʘʟʥʽʩʪʴ ʚ ɸʉ. ʅʝʭʘʡ  ï ʤʦʚʘ ʩʠʛʥʘʪʫʨʠ , ʘ  ï ʜʦʚʽʣʴʥʘ ɸʉ. 

ʇʨʝʜʠʢʘʪ  ï ʚʠʨʘʟʥʠʡ ʚ ʬʦʨʤʫʣʦʶ  ʤʦʚʠ , ʷʢʱʦ 

~ . ʇʨʝʜʠʢʘʪ  ï ʚʠʨʘʟʥʠʡ ʚ , ʷʢʱʦ ʚʽʥ 

ʚʠʨʘʟʥʠʡ ʚ  ʜʝʷʢʦʶ ʬʦʨʤʫʣʦʶ    ʤʦʚʠ  . 

ʄʥʦʞʠʥʘ, ʱʦ ʻ ʦʙʣʘʩʪʶ ʽʩʪʠʥʥʦʩʪʽ ʧʨʝʜʠʢʘʪʘ, ʚʠʨʘʟʥʦʛʦ ʚ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʨʘʟʥʦʶ ʚ . ɻʨʘʬʽʢʦʤ ʬʫʥʢʮʽʾ  ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʽʜʥʦʰʝʥʥʷ  ʥʘ ʤʥʦʞʠʥʽ  ʪʘʢʝ, ʱʦ  . 

ʌʫʥʢʮʽʷ, ʛʨʘʬʽʢ ʷʢʦʾ ï ʚʠʨʘʟʥʠʡ ʚ ,  ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʨʘʟʥʦʶ ʚ .  

 

ʇʨʠʢʣʘʜ 2.7.  ʇʨʝʜʠʢʘʪʠ ñ ò ʪʘ ñò ʚ ɸʉ  ʚʠʨʘʞʘʶʪʴʩʷ 

ʬʦʨʤʫʣʘʤʠ   ʪʘ  ʚʽʜʧʦʚʽʜʥʦ. ƴ 

 

ʇʨʠʢʣʘʜ 2.8. ʇʨʝʜʠʢʘʪʠ ñ ò, ñò ʪʘ ñò ʚ ɸʉ  

ʚʠʨʘʞʘʶʪʴʩʷ ʬʦʨʤʫʣʘʤʠ,  ʪʘ  

))(&&0( yxuyyuxuu ¢¸"¸=$  ʚʽʜʧʦʚʽʜʥʦ. ɺ ʦʩʪʘʥʥʽʡ ʬʦʨʤʫʣʽ ʤʠ 

ʚʠʢʦʨʠʩʪʘʣʠ ʤʝʪʘʩʠʤʚʦʣʠ ï ʢʦʥʩʪʘʥʪʫ 0 ʪʘ ʧʨʝʜʠʢʘʪ ñò, ʷʢʽ ʚʠʨʘʟʥʽ ʚ 

ʩʠʩʪʝʤʽ .ƴ 

 

ʇʨʠʢʣʘʜ 2.9.  ʇʨʝʜʠʢʘʪ ñ ò ʚ ɸʉ  ʚʠʨʘʞʘʻʪʴʩʷ 

ʬʦʨʤʫʣʦʶ .ƴ 

 

ʇʨʠʢʣʘʜ 2.10.  ʌʫʥʢʮʽʷ   ʚʠʨʘʞʘʻʪʴʩʷ ʚ ɸʉ  ʬʦʨʤʫʣʦʶ 

.ƴ 

ʋʤʦʚʘ ʥʝʚʠʨʘʟʥʦʩʪʽ ʧʝʚʥʦʛʦ ʧʨʝʜʠʢʘʪʫ ʚ ʜʝʷʢʽʡ ɸʉ ʥʘʚʦʜʠʪʴʩʷ ʚ  

ʥʘʩʣʽʜʢʫ 4 ʪʝʦʨʝʤʠ 2.7 ʧʨʦ ʽʟʦʤʦʨʬʽʟʤ.  

ʉʠʩʪʝʤʠ  ʽ   ʥʘʟʠʚʘʶʪʴʩʷ ʝʣʝʤʝʥʪʘʨʥʦ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ  

(  ), ̫ ʢʱʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʫʣʠ  ʩʠʛʥʘʪʫʨʠ   |=   |= . 

ɺʽʜʥʦʰʝʥʥʷ  ʻ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʶ ʥʘ ʩʫʢʫʧʥʦʩʪʽ  ʦʜʥʦʪʠʧʥʠʭ ɸʉ, 

ʪʦʤʫ ʚʠʨʘʟʥʽʩʪʴ  ʧʨʝʜʠʢʘʪʘ ʚ ʦʜʥʽʡ ɸʉ ʦʟʥʘʯʘʻ ʡʦʛʦ ʚʠʨʘʟʥʽʩʪʴ ʫ ʚʩʴʦʤʫ 

ʢʣʘʩʽ ʝʣʝʤʝʥʪʘʨʥʦ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ɸʉ.  

ʑʦʙ ʜʦʚʝʩʪʠ ʥʝ ʝʣʝʤʝʥʪʘʨʥʫ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʜʚʦʭ ʩʠʩʪʝʤ, ʜʦʩʪʘʪʥʴʦ 

ʥʘʚʝʩʪʠ ʦʜʥʫ ʬʦʨʤʫʣʫ, ʷʢʘ ʽʩʪʠʥʥʘ ʪʽʣʴʢʠ ʚ ʦʜʥʽʡ ʟ ʩʠʩʪʝʤ.  

 

ʇʨʠʢʣʘʜ 2.11. ʏʠ ʙʫʜʫʪʴ ʝʣʝʤʝʥʪʘʨʥʦ ʝʢʚʽʚʘʣʝʥʪʥʽ ʩʠʩʪʝʤʠ: ʘ)  

i , ʙ) ),( <N  ʽ ),( <+N . ɼʣʷ ʘ) ʚʽʜʧʦʚʽʜʴ ï ʥʽ, ʪʦʤʫ ʱʦ ʬʦʨʤʫʣʘ 

  ̔ ʩʪʠʥʥʘ  ʜʣʷ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ ʽ 
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ʭʠʙʥʘ ʜʣʷ ï ʮʽʣʠʭ. ɼʣʷ  ʙ)  ʚʽʜʧʦʚʽʜʴ ï ʪʘʢ. ɺʠʧʣʠʚʘʻ ʟ ʪʦʛʦ, ʱʦ  =

, ʜʝ .  ƴ 

ʇʨʝʜʠʢʘʪʠ, ʤʥʦʞʠʥʠ ʪʘ  ʬʫʥʢʮʽʾ ʚʠʨʘʟʥʽ ʚ ʘʨʠʬʤʝʪʠʮʽ ʥʘʪʫʨʘʣʴʥʠʭ 

ʯʠʩʝʣ ɸʉ ʥʘʟʠʚʘʶʪʴʩʷ ʘʨʠʬʤʝʪʠʯʥʠʤʠ. ɯʩʪʠʥʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʬʦʨʤʫʣʠ 

ʙʫʜʝʤʦ ʩʢʦʨʦʯʝʥʦ ʥʘʟʠʚʘʪʠ ɯɸʌ.  ʇʘʨʥʝ ʯʠʩʣʦ ʥʘʟʚʝʤʦ ʯʠʩʣʦʤ ɻʦʣʴʜʙʘʭʘ, 

ʷʢʱʦ ʚʦʥʦ ʻ ʩʫʤʦʶ ʜʚʦʭ ʧʨʦʩʪʠʭ. 

 

ʇʨʠʢʣʘʜ 2.12.  ʇʨʝʜʠʢʘʪʠ ñ -ʧʨʦʩʪʝ ʯʠʩʣʦò  ʪʘ ñ- ʯʠʩʣʦ ɻʦʣʴʜʙʘʭʘò 

ʻ ʘʨʠʬʤʝʪʠʯʥʠʤʠ. ɺʦʥʠ ʚʠʨʘʞʘʶʪʴʩʷ ʬʦʨʤʫʣʘʤʠ: 

 ʪʘ 

. ʇʝʨʰʠʡ ʧʨʝʜʠʢʘʪ ʥʝ ʻ ɯɸʌ, ʱʦʜʦ 

ʜʨʫʛʦʛʦ, ʪʦ ʡʦʛʦ ʽʩʪʠʥʥʽʩʪʴ ʚ  ʻ ʚ̔ʜʦʤʦʶ ʚʽʜʢʨʠʪʦʶ ʧʨʦʙʣʝʤʦʶ  

ɻʦʣʴʜʙʘʭʘ (ʙʽʥʘʨʥʠʡ ʚʘʨʽʘʥʪ).ƴ 

ɼʘʣʽ ʤʠ ʧʦʙʘʯʠʤʦ, ʱʦ ʘʨʠʬʤʝʪʠʯʥʠʤʠ ʻ ʰʠʨʦʢʠʡ ʢʣʘʩ ʬʫʥʢʮʽʡ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ, ʟʦʢʨʝʤʘ, ʫʩʽ ɸʆʌ.  

 

 

2.3. ɺʣʘʩʪʠʚʦʩʪʽ ʬʦʨʤʫʣ   
 

ʗʢ ʽ ʜʣʷ ʇʃ, ʜʣʷ ʣʦʛʽʢʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʤʘʻ ʤʽʩʮʝ 

 

ʊʝʦʨʝʤʘ 2.1 (ʧʨʦ ʩʝʤʘʥʪʠʯʥʫ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ)  

ʅʝʭʘʡ ʬʦʨʤʫʣʘ  ʦʪʨʠʤʘʥʘ iʟ ʬʦʨʤʫʣʠ  ʟʘʤiʥʦʶ ʜʝʷʢʠʭ ʚʭʦʜʞʝʥʴ 

ʬʦʨʤʫʣ , ...,  ʥʘ , ...,  ʚiʜʧʦʚiʜʥʦ. ʗʢʱʦ ʧʨʠ ʮʴʦʤʫ , ʪʦ 

. 

Ʒɯʥʜʫʢʮʽʷ ʧʦ ʩʪʨʫʢʪʫʨʽ ʬʦʨʤʫʣʠ . (ɹ) ɼʣʷ ʙʘʟʦʚʠʭ ʬʦʨʤʫʣ 

ʪʚʝʨʜʞʝʥʥʷ ʦʯʝʚʠʜʥʝ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʥʝ ʤʽʩʪʷʪʴ ʚʣʘʩʥʠʭ ʧʽʜʬʦʨʤʫʣ.(ɯ) ʅʝʭʘʡ 

 ̔  ʜʣʷ ʧʽʜʬʦʨʤʫʣʠ  ʪʚʝʨʜʞʝʥʥʷ ʪʝʦʨʝʤʠ ʚʽʨʥʝ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʫʩʽ 

ʧʽʜʬʦʨʤʫʣʠ   ï ʮʝ ʬʦʨʤʫʣʘ  ʽ ʾʾ ʚʣʘʩʥʽ ʧʽʜʬʦʨʤʫʣʠ, ʪʦ . ʊʦʜʽ  

ʟʘ ʧʨʠʧʫʱʝʥʥʷʤ,    

ʅʝʭʘʡ . ʇʽʜʬʦʨʤʫʣʘʤʠ  ʻ ʬʦʨʤʫʣʠ  ʪʘ ʾʭʥʽ ʚʣʘʩʥʽ 

ʧʽʜʬʦʨʤʫʣʠ. ʅʝʭʘʡ ʜʣʷ ʧʽʜʬʦʨʤʫʣ ʽ  ʪʚʝʨʜʞʝʥʥʷ ʪʝʦʨʝʤʠ ʚʽʨʥʝ. ʊʦʜʽ 

 ̔  ʟ ʧʨʠʧʫʱʝʥʴ ,  ʚʠʧʣʠʚʘʻ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ . 

ʅʝʭʘʡ . ʊʦʜʽ . ɿʘ ʧʨʠʧʫʱʝʥʥʷʤ, , ʘ ʟʥʘʯʠʪʴ ʽ 
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ʊʝʦʨʝʤʘ 2.2 (ʧʨʦ ʨʽʚʥʽʩʪʴ ʪʝʨʤʽʚ) 

ʅʝʭʘʡ ʪʝʨʤ   ʦʪʨʠʤʘʥʦ iʟ ʪʝʨʤʘ  ʟʘʤiʥʦʶ ʜʝʷʢʠʭ ʚʭʦʜʞʝʥʴ ʡʦʛʦ 

ʧʽʜʪʝʨʤʽʚ , ...,  ʥʘ ʪʝʨʤʠ  , ...,  ʚiʜʧʦʚiʜʥʦ. ʗʢʱʦ |= , , ʪʦ |=  

. 

Ʒɯʥʜʫʢʮʽʷ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʪʝʨʤʫ  . ɼʠʚ. ɺʧʨʘʚʠ. ƹ 

 

ʊʝʦʨʝʤʘ 2.3 (ʧʨʦ ʨʽʚʥʽʩʪʴ ʜʣʷ ʬʦʨʤʫʣ) 

ʅʝʭʘʡ ʬʦʨʤʫʣʘ   ʦʪʨʠʤʘʥʘ iʟ ʬʦʨʤʫʣʠ  ʟʘʤiʥʦʶ ʜʝʷʢʠʭ ʚʭʦʜʞʝʥʴ 

ʾʾ  ʧʽʜʪʝʨʤʽʚ  , ...,  ʥʘ ʪʝʨʤʠ  , ...,  ʚiʜʧʦʚiʜʥʦ. ʗʢʱʦ |= , , ʪʦ 

~ . 

Ʒɯʥʜʫʢʮʽʷ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʬʦʨʤʫʣʠ . ɼʠʚ. ɺʧʨʘʚʠ. ƹ 

ʇʦʢʘʞʝʤʦ ʪʝʧʝʨ, ʱʦ ʢʦʞʥʘ ʬʦʨʤʫʣʘ ʤʦʞʝ ʙʫʪʠ ʧʨʠʚʝʜʝʥʘ ʜʦ  ʧʝʚʥʦʛʦ 

ʢʘʥʦʥʽʯʥʦʛʦ ʚʠʛʣʷʜʫ. ʉʢʘʞʝʤʦ, ʱʦ ʬʦʨʤʫʣʘ  ʻ ʫ ʧʨʝʥʝʢʩʥʽʡ ʬʦʨʤʽ, ʷʢʱʦ 

, ʜʝ ,é,- ʢʚʘʥʪʦʨʠ , ʘ - ʧʝʚʥʘ ʙʝʟʢʚʘʥʪʦʨʥʘ 

ʬʦʨʤʫʣʘ. ʆʩʪʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʮʝʶ  ʧʨʝʥʝʢʩʥʦʾ ʬʦʨʤʠ, ʘ - ʾʾ 

ʢʚʘʥʪʦʨʥʠʤ ʧʨʝʬʽʢʩʦʤ. 

ʄʘʻ ʤʽʩʮʝ  ʥʘʩʪʫʧʥʘ  

 

ʃʝʤʘ 2.5. ʅʝʭʘʡ - ʦʜʠʥ ʟ ʢʚʘʥʪʦʨʽʚ  ʯʠ,  ï ʧʨʦʪʠʣʝʞʥʠʡ 

ʢʚʘʥʪʦʨ -  ʯʠ ,  ʽ  ï  ʜʦʚʽʣʴʥʽ ʬʦʨʤʫʣʠ ʽ ʚ  ʥʝʤʘʻ ʚʽʣʴʥʠʭ ʚʭʦʜʞʝʥʴ 

ʟʤʽʥʥʦʾ . ʊʦʜʽ 

~ , ~  

~ , ~  

 ~ ,  

 ~  

(a)  ~ , (b)  ~ . 

Ʒ 1)-2) ʦʯʝʚʠʜʥʦ ʟ ʦʟʥʘʯʝʥʴ. ɺ 3) ï 5) ʟʥʘʯʝʥʥʷ  ʬʦʨʤʫʣʠ  ʚ ʧʨʘʚʽʡ ʽ 

ʣʽʚʽʡ ʯʘʩʪʠʥʘʭ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʝʡ ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʤʽʥʥʠʭ  ʥʝ ʟʘʣʝʞʠʪʴ 

ʚʽʜ  ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʚ ʥʽʡ. ʇʨʠ ʦʙʯʠʩʣʝʥʥʽ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʙʫʜʝ ʜʦʩʣʽʜʞʫʚʘʪʠʩʷ ʤʥʦʞʠʥʘ ʫʩʽʭ ʾʾ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʩʽʭ - ʘʥʘʣʦʛʽʚ . ʊʦʤʫ 

ʣʽʚʘ ʽ ʧʨʘʚʘ ʯʘʩʪʠʥʠ ʮʠʭ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʝʡ   ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʫʩʽʭ ʽʥʪʝʨʧʨʝʪʘʮʽʡ. ƹ  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʟʘʚʜʷʢʠ ʢʦʤʫʪʘʪʠʚʥʦʩʪʽ ʬʦʨʤʫʣʠ   ʽ  ʚ 2) ʪʘ 3) 

ʤʦʞʥʘ ʧʦʤʽʥʷʪʠ  ʤʽʩʮʷʤʠ. 

 

ʊʝʦʨʝʤʘ 2.3 (ʧʨʦ ʧʨʝʥʝʢʩʥʫ ʬʦʨʤʫ) 

ɼʣʷ ʢʦʞʥʦʾ ʬʦʨʤʫʣʠ  ʽʩʥʫʻ  ʝʢʚʽʚʘʣʝʥʪʥʘ ʧʨʝʥʝʢʩʥʘ ʬʦʨʤʘ . 

Ʒ ʉʪʨʫʢʪʫʨʥʘ ʽʥʜʫʢʮʽʷ ʧʦ ʬʦʨʤʫʣʘʤ. (ɹ) ɹʘʟʘ ʽʥʜʫʢʮʽʾ ʚʠʢʦʥʫʻʪʴʩʷ, 

ʪʦʤʫ ʱʦ ʙʘʟʦʚʽ ʬʦʨʤʫʣʠ ʚʞʝ ʚ ʧʨʝʥʝʢʩʥʽʡ ʬʦʨʤʽ. (ɯ) ʅʝʭʘʡ  ʽ - ʚ 

ʧʨʝʥʝʢʩʥʽʡ ʬʦʨʤʽ.  ʅʝʭʘʡ   . ʊʦʜʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʽʾ ʝʢʚʽʚʘʣʝʥʪʥʠʭ 
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ʧʝʨʝʪʚʦʨʝʥʴ ʟ ʧ.2 ʃʝʤʠ 2.5 ʽ ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʤʠ ʧʨʦ ʩʝʤʘʥʪʠʯʥʫ 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʦʪʨʠʤʘʻ ʧʨʝʥʝʢʩʥʫ ʬʦʨʤʫ ʜʣʷ ʬʦʨʤʫʣʠ . ʅʝʭʘʡ  

. ɿʘ ʜʦʧʦʤʦʛʦʶ  ʧʝʨʝʡʤʝʥʫʚʘʥʴ ʟʚôʷʟʘʥʠʭ ʟʤʽʥʥʠʭ (ʧ.1 ʃʝʤʠ 2.5) ʫ ʬʦʨʤʫʣʽ 

 ʟʨʦʙʠʤʦ ʪʘʢ, ʱʦʙ ʩʫʢʫʧʥʦʩʪʽ ʟʚ'ʷʟʘʥʠʭ ʽ ʚʽʣʴʥʠʭ ʟʤʽʥʥʠʭ ʚ ʥʽʡ ʥʝ 

ʧʝʨʝʪʠʥʘʣʠʩʷ. ʊʦʜʽ ʟʥʽʤʘʶʪʴʩʷ ʫʩʽ ʦʙʤʝʞʝʥʥʷ  ʫ ʧ.2 ʃʝʤʠ 2.5  ʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʟ ʧ. 2)  (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ 

ʢʦʤʫʪʘʪʠʚʥʦʛʦ ʚʘʨʽʘʥʪʫ) ʚʩʽ ʢʚʘʥʪʦʨʠ ʬʦʨʤʫʣʠ  , ʨʦʟʧʦʯʠʥʘʶʯʠ ʟ 

ʢʨʘʡʥʽʭ ʽ ʩʘʤʠʭ ʛʣʠʙʦʢʠʭ ʩʧʨʘʚʘ  ʚ  ʪʘ, ʦʜʠʥ ʟʘ ʦʜʥʠʤ ʙʫʜʫʪʴ ʚʠʥʝʩʝʥʽ ʫ 

ʢʚʘʥʪʦʨʥʠʡ ʧʨʝʬʽʢʩ ʧʨʝʥʝʢʩʥʦʾ ʬʦʨʤʠ. ʊʝʦʨʝʤʘ ʧʨʦ ʩʝʤʘʥʪʠʯʥʫ 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʛʘʨʘʥʪʫʻ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʬʽʥʘʣʴʥʦʾ ʪʘ ʧʦʯʘʪʢʦʚʦʾ ʬʦʨʤʫʣ ʫ 

ʮʴʦʤʫ ʧʨʦʮʝʩʽ. ʅʝʭʘʡ  . ʊʦʜʽ ʟʘ ʽʥʜʫʢʪʠʚʥʠʤ ʧʨʠʧʫʱʝʥʥʷʤ ʬʦʨʤʫʣʘ  

 ʚʞʝ ʚ ʧʨʝʥʝʢʩʥʽʡ ʬʦʨʤʽ. 

ƹ   

 

ʅʘʩʣʽʜʦʢ 1. ʏʝʨʛʦʚʽʩʪʴ ʚʠʥʝʩʝʥʥʷ ʢʚʘʥʪʦʨʽʚ ʚ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ 

ʧʨʝʥʝʢʩʥʦʾ ʬʦʨʤʠ ʪʘ ʚʠʙʽʨ ʟʤʽʥʥʠʭ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʧʝʨʝʡʤʝʥʫʚʘʥʽ, 

ʧʨʠʚʦʜʷʪʴ  ʜʦ ʨʽʟʥʠʭ ʧʨʝʥʝʢʩʥʠʭ ʬʦʨʤ ʬʦʨʤʫʣʠ, ʘʣʝ ʟʘ ʪʝʦʨʝʤʦʶ ʧʨʦ 

ʩʝʤʘʥʪʠʯʥʫ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ  ʚʩʽ ʚʦʥʠ ʙʫʜʫʪʴ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ ʤʽʞ ʩʦʙʦʶ.   

 

ʅʘʩʣʽʜʦʢ 2. ɼʣʷ ʧʦʙʫʜʦʚʠ ʧʨʝʥʝʢʩʥʠʭ ʬʦʨʤ ʤʝʪʘʬʦʨʤʫʣ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʟ ʧʧ. 4-5 ʃʝʤʠ 2.5. 

 

ʇʨʠʢʣʘʜ 2.13. ʇʦʙʫʜʫʻʤʦ ʧʨʝʥʝʢʩʥʫ ʬʦʨʤʫ ʜʣʷ ʬʦʨʤʫʣʠ 

.  

1. ʉʧʦʯʘʪʢʫ ʟʚʽʣʴʥʠʤʦʩʷ ʚʽʜ ʦʙʤʝʞʝʥʴ ʣʝʤʠ 2.4. ɼʣʷ ʮʴʦʛʦ 

ʧʨʦʽʥʜʝʢʩʫʻʤʦ ʟʚôʷʟʘʥʽ ʚʭʦʜʞʝʥʥʷ ʟʤʽʥʥʠʭ  ʪʘ :

.  

2. ʇʝʨʝʩʫʚʘʻʤʦ ʟʘʧʝʨʝʯʝʥʥʷ ʚ ʛʣʠʙʠʥʫ ʬʦʨʤʫʣʠ: 

. 

3. ɿʘ ʧʨʘʚʠʣʦʤ ʧ.4: . 

4) ɿʘ ʧʨʘʚʠʣʘʤʠ ʧ. 5b (ʜʚʽʯʽ) ʪʘ ʧ.5ʘ   ʦʪʨʠʤʘʻʤʦ  ʧʨʝʥʝʢʩʥʫ ʬʦʨʤʫ: 

. ʗʢʱʦ ʧʦʤʽʥʷʪʠ ʧʦʨʷʜʦʢ ʦʩʪʘʥʥʽʭ 

ʜʽʡ, ʪʦ ʦʪʨʠʤʘʻʤʦ ʽʥʰʫ ʧʨʝʥʝʢʩʥʫ ʬʦʨʤʫ 

. ɸʣʝ  ʬʦʨʤʠ  ʪʘ  ʙʫʜʫʪʴ 

ʝʢʚʽʚʘʣʝʥʪʥʽ.ƴ 

 

ʃʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ ʤʽʞ ʤʥʦʞʠʥʘʤʠ ʬʦʨʤʫʣ. ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ 

ʧʦʥʷʪʪʷ ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ ʤʽʞ ʤʥʦʞʠʥʘʤʠ ʬʦʨʤʫʣ. ʅʝʭʘʡ    ï ʜʝʷʢʽ 

ʤʥʦʞʠʥʠ ʬʦʨʤʫʣ,  ï ʜʦʚʽʣʴʥʘ ɸʉ  ʩʠʛʥʘʪʫʨʠ. ʄʥʦʞʠʥʘ ʬʦʨʤʫʣ  ʻ 

ʣʦʛʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ ʤʥʦʞʠʥʠ ʬʦʨʤʫʣ  ʚ ɸʉ  ( |= ), ʷʢʱʦ ʜʣʷ ʚʩʽʭ 
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ʽʥʪʝʨʧʨʝʪʘʮʽʡ ʟʤʽʥʥʠʭ  ʽʟ ʪʦʛʦ, ʱʦ  =1 ʜʣʷ ʚʩʽʭ , ʚʠʧʣʠʚʘʻ ʱʦ  

=1 ʜʣʷ ʜʝʷʢʦʾ  . 

 ʻ ʣʦʛʽʯʥʠʤ ʥʘʩʣʽʜʢʦʤ  ( |=), ʷʢʱʦ |=  ʜʣʷ ʚʩʽʭ ɸʉ .  

 

ʊʝʦʨʝʤʘ 2.4 (ʧʨʦ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʜʣʷ ʤʥʦʞʠʥ ʬʦʨʤʫʣ) 

ʅʝʭʘʡ  ʊʦʜʽ ʤʘʻʤʦ   , |=  , |=   ʪʘ |=  |= . 

Ʒɼʠʚ.ɺʧʨʘʚʠ. ƹ 

ɺʩʽ ʩʧʽʚʽʜʥʦʰʝʥʥʷ ʃʝʤʠ 1.3 ʟʘ ʃʝʤʦʶ 2.3  ʤʘʶʪʴ ʤʽʩʮʝ ʽ ʜʣʷ ʬʦʨʤʫʣ 

ʤʦʚʠ 1-ʛʦ ʧʦʨʷʜʢʫ. ɼʦʧʦʚʥʠʤʦ ʾʭ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʽʜʥʦʰʝʥʥʷ  

|=,  ʧʦʚôʷʟʘʥʠʤʠ ʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ  ʪʘ ʝʣʽʤʽʥʘʮʽʻʶ ʢʚʘʥʪʦʨʽʚ.  

 

ʃʝʤʘ 2.6. ʅʝʭʘʡ - ʜʦʚʽʣʴʥʽ ʟʤʽʥʥʽ, ʘ . 

R11) , |=  |= ,  

R12) |= , |=  

R13) , |= , |= ,  

R14) |= , |=  

R15) , |=  , |=  

R16) |= |= ,é,  

R17) , |= ,é, , , |=  

R18) |= |=  

Ʒ ʧʧ. R11 ï R15 ï ʦʯʝʚʠʜʥʽ, ʧ. R16 ʚʠʧʣʠʚʘʻ ʟ ʧ. G2 ʃʝʤʠ 2.3, ʧ. R17 

ʚʠʧʣʠʚʘʻ ʟ ʣʝʤ 2.1, 2.5  (ʧ.1) ʪʘ ʪʝʦʨʝʤʠ 2.4, ʧ. R18 ʚʠʧʣʠʚʘʻ ʟ   2.5 (ʧ.1) ʪʘ 

ʪʝʦʨʝʤʠ 2.4. ƹ  

 

ɻʦʤʦʤʦʨʬʽʟʤʠ ʪʘ ʽʟʦʤʦʨʬʽʟʤʠ ʩʠʩʪʝʤ. ʅʝʭʘʡ  ï ʤʦʚʘ ʩʠʛʥʘʪʫʨʠ 

. ʉʝʨʝʜ ʫʩʽʭ ʾʾ ʽʥʪʝʨʧʨʝʪʘʮʽʡ ʻ ʧʦʜʽʙʥʽ. ʄʠ ʭʦʯʝʤʦ ʫʪʦʯʥʠʪʠ ʮʝ ʧʦʥʷʪʪʷ ʽ 

ʜʦʩʣʽʜʠʪʠ ʧʦʚʝʜʽʥʢʫ ʬʦʨʤʫʣ ʤʦʚʠ ʚ ʪʘʢʠʭ  òʩʧʦʨʽʜʥʝʥʠʭò ʽʥʪʝʨʧʨʝʪʘʮʽʷʭ. 

ʇʨʦ ñʩʧʦʨʽʜʥʝʥʽʩʪʴò ʩʠʩʪʝʤ ʛʦʚʦʨʷʪʴ, ʥʘʧʨʠʢʣʘʜ,  ʫ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʦʜʥʘ ʟ 

ʘʣʛʝʙʨʠʯʥʠʭ ʩʠʩʪʝʤʘ   ʤʦʜʝʣʶʻ  ʽʥʰʫ.  

ʂʦʣʠ ʢʘʞʫʪʴ, ʱʦ ʧʝʚʥʘ ʩʠʩʪʝʤʘ ʻ ʤʦʜʝʣʣʶ ʽʥʰʦʾ (ʧʝʨʚʽʩʥʦʾ) ʩʠʩʪʝʤʠ, 

ʪʦ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ. ʱʦ ʾʾ ʝʣʝʤʝʥʪʠ ʢʦʧʽʶʶʪʴ (ʤʦʞʣʠʚʦ, ʟ ʜʝʷʢʠʤ 

ʥʘʙʣʠʞʝʥʥʷʤ) ʧʝʨʚʽʩʥʽ ʦʙôʻʢʪʠ, ʘ ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʪʘ ʧʨʝʜʠʢʘʪʠ ʽʤʽʪʫʶʪʴ 

ʧʦʚʝʜʽʥʢʫ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʧʨʝʜʠʢʘʪʽʚ ʧʝʨʚʽʩʥʦʾ ʩʠʩʪʝʤʠ. ʄʦʜʝʣʽ ʩʠʩʪʝʤ 

ʙʫʚʘʻ ʣʝʛʰʝ ʦʧʠʩʘʪʠ ʯʠ ʨʝʘʣʽʟʫʚʘʪʠ. ʆʩʪʘʥʥʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʝ ʜʣʷ 

ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘ  ʽʥʬʦʨʤʘʪʠʢʠ. ʋʪʦʯʥʠʤʦ ʮʝ ʧʦʥʷʪʪʷ.  

ʅʝʭʘʡ  ʪʘ  ï ʜʦʚʽʣʴʥʽ ɸʉ. ɺʽʜʦʙʨʘʞʝʥʥʷ  ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʩʠʩʪʝʤʠ  ʚ(ʥʘ) ʩʠʩʪʝʤʫ  ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ . 

ɯʟʦʤʦʨʬʽʟʤʦʤ ʩʠʩʪʝʤʠ  ʚ (ʥʘ) ʦʜʥʦʪʠʧʥʫ ʩʠʩʪʝʤʫ  

ʥʘʟʠʚʘʻʪʴʩʷ ʚʟʘʻʤʦʦʜʥʦʟʥʘʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ñʚò (ñʥʘò) , ʷʢʝ 
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ʟʙʝʨʽʛʘʻ ʛʦʣʦʚʥʽ ʦʧʝʨʘʮʽʾ ʪʘ ʧʨʝʜʠʢʘʪʠ ʩʠʩʪʝʤʠ , ʪʦʙʪʦ ʜʣʷ ʚʩʽʭ 

ʪʘ ʚʩʽʭ : 

 (1)    

 (2) 

 

ɯʟʦʤʦʨʬʽʟʤ ʩʠʩʪʝʤʠ ʥʘ ʩʝʙʝ ʥʘʟʠʚʘʻʪʴʩʷ ʘʚʪʦʤʦʨʬʽʟʤʦʤ. ʉʠʩʪʝʤʠ, 

ʤʽʞ  ʷʢʠʤʠ ʽʩʥʫʻ  ʽʟʦʤʦʨʬʽʟʤ ñʥʘò ʥʘʟʠʚʘʶʪʴʩʷ ʽʟʦʤʦʨʬʥʠʤʠ. 

 

ɻʦʤʦʤʦʨʬʽʟʤʦʤ  ʩʠʩʪʝʤʠ  ʚ (ʥʘ) ʦʜʥʦʪʠʧʥʫ ʩʠʩʪʝʤʫ  

ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʠʩʪʝʤʠ  ʚ (ʥʘ) ʦʜʥʦʪʠʧʥʫ ʩʠʩʪʝʤʫ , ʷʢʝ 

ʟʙʝʨʽʛʘʻ ʛʦʣʦʚʥʽ ʦʧʝʨʘʮʽʾ ʪʘ ʽʩʪʠʥʥʽʩʪʴ ʧʨʝʜʠʢʘʪʽʚ:  ʜʣʷ ʚʩʽʭ  ʪʘ 

ʚʩʽʭ : 

 (3).  

| 

ʂʦʞʥʠʡ ʽʟʦʤʦʨʬʽʟʤ ʻ ʛʦʤʦʤʦʨʬʽʟʤʦʤ. ɻʦʤʦʤʦʨʬʽʟʤ ʩʠʩʪʝʤʠ  ʚ (ʥʘ) 

ʩʠʩʪʝʤʫ  ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʣʴʥʠʤ, ʷʢʱʦ  ʜʣʷ ʚʩʽʭ  ʽ ʚʩʽʭ  

ʚʠʢʦʥʫʻʪʴʩʷ: ʽʟ  ʚʠʧʣʠʚʘʻ ʽʩʥʫʚʘʥʥʷ ʪʘʢʠʭ ʧʨʦʦʙʨʘʟʽʚ 

 ʝʣʝʤʝʥʪʽʚ  ʚ ,    ʱʦ .    

ɺʩʷʢʠʡ ʚʟʘʻʤʦʦʜʥʦʟʥʘʯʥʠʡ ʛʦʤʦʤʦʨʬʽʟʤ ʩʢʽʥʯʝʥʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʩʝʙʝ 

ʻ ʘʚʪʦʤʦʨʬʽʟʤʦʤ. ɼʽʡʩʥʦ, ʷʢʱʦ ʜʣʷ ʜʝʷʢʦʛʦ ʚʝʢʪʦʨʘ  

, ʪʦ ʽʟ (3) ʚʠʧʣʠʚʘʻ  ʜʣʷ . 

ʆʩʢʽʣʴʢʠ  ʻ ʚʟʘʻʤʦʦʜʥʦʟʥʘʯʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ  ʥʘ ʩʝʙʝ, ʪʦ ʜʣʷ ʜʝʷʢʦʛʦ 

 ʩʪʝʧʽʥʴ  ʙʫʜʝ ʪʦʪʦʞʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ  ʽ .  

ʉʠʩʪʝʤʘ  ʻ ʥʘʙʣʠʞʝʥʦʶ ʤʦʜʝʣʣʶ ʩʠʩʪʝʤʠ  ʚʽʜʥʦʩʥʦ ʬʫʥʢʮʽʡ 

ʢʦʜʫʚʘʥʥʷ  ʡ ʜʝʢʦʜʫʚʘʥʥʷ  , ʷʢʱʦ  ʻ ʛʦʤʦʤʦʨʬʽʟʤʦʤ ʩʠʩʪʝʤʠ  ʚ 

ʩʠʩʪʝʤʫ . ɿʘʟʥʘʯʠʤʦ, ʱʦ ʬʫʥʢʮʽʷ ʜʝʢʦʜʫʚʘʥʥʷ ï ʥʝ ʦʜʥʦʟʥʘʯʥʘ ʽ ʪʝʨʤ 

 ʧʦʜʘʻ ʜʦʚʽʣʴʥʠʡ ʧʨʦʦʙʨʘʟ  . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʥʘʡʪʠ ʟʥʘʯʝʥʥʷ ʧʝʚʥʦʾ ʦʧʝʨʘʮʽʾ ʩʠʩʪʝʤʠ, 

ʜʦʩʪʘʪʥʴʦ ʟʘʢʦʜʫʚʘʪʠ ʾʾ ʘʨʛʫʤʝʥʪʠ (ʧʝʨʝʡʪʠ ʜʦ ʤʦʜʝʣʽ), ʟʘʩʪʦʩʫʚʘʪʠ ʜʦ ʥʠʭ 

ʚʽʜʧʦʚʽʜʥʫ ʤʦʜʝʣʴʥʫ ʦʧʝʨʘʮʽʶ ʡ ʨʦʟʢʦʜʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ. ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʛʦʤʦʤʦʨʬʽʟʤ  ʩʠʣʴʥʠʡ, ʛʦʚʦʨʷʪʴ ʧʨʦ ʩʠʣʴʥʫ ʤʦʜʝʣʴ. ʂʦʣʠ  

ʚʟʘʻʤʦʦʜʥʦʟʥʘʯʥʠʡ, ʪʦ ʧʨʦ ʤʦʜʝʣʽ ʛʦʚʦʨʷʪʴ ʷʢ ʧʨʦ ʪʦʯʥʽ. ʂʦʣʠ ʞ  ʻ  

ʽʟʦʤʦʨʬʽʟʤʦʤ, ʪʦ ʛʦʚʦʨʷʪʴ  ʧʨʦ ʽʟʦʤʦʨʬʥʽ ʤʦʜʝʣʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤ. ʂʦʜʫʚʘʥʥʷ ʚʝʢʪʦʨʽʚ 

ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʟʚʦʜʠʪʴʩʷ ʜʦ ʢʦʜʫʚʘʥʥʷ ʾʭʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʪʦʙʪʦ ʢʦʜʦʤ ʚʝʢʪʦʨʘ ʝʣʝʤʝʥʪʽʚ ʻ ʚʝʢʪʦʨ ʢʦʜʽʚ ʢʦʤʧʦʥʝʥʪʽʚ.  
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ʇʨʠʢʣʘʜ 2.14.  ɼʝʩʷʪʢʦʚʘ  ʽ ʜʚʽʡʢʦʚʘ  ʘʨʠʬʤʝʪʠʢʠ ʮʽʣʠʭ ʯʠʩʝʣ 

ʽʟʦʤʦʨʬʥʽ ʚʽʜʥʦʩʥʦ ʬʫʥʢʮʽʡ ʢʦʜʫʚʘʥʥʷ ʡ ʜʝʢʦʜʫʚʘʥʥʷ, ʱʦ ʧʝʨʝʚʦʜʷʪʴ 

ʜʝʩʷʪʢʦʚʽ ʯʠʩʣʘ ʚ ʨʽʚʥʽ ʾʤ ʜʚʽʡʢʦʚʽ, ʽ ʥʘʚʧʘʢʠ ƴ 

 

ʇʨʠʢʣʘʜ 2.15. ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ ʜʦʜʘʪʥʠʭ ʜʽʡʩʥʠʭ 

ʯʠʩʝʣ ʟ ʦʧʝʨʘʮʽʻʶ ʤʥʦʞʝʥʥʷ ʡ ʩʠʩʪʝʤʫ  ʫʩʽʭ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ʟ 

ʦʧʝʨʘʮʽʻʶ ʜʦʜʘʚʘʥʥʷ. ɺʦʥʠ ʽʟʦʤʦʨʬʥʽ ʚʽʜʥʦʩʥʦ ʬʫʥʢʮʽʡ ʢʦʜʫʚʘʥʥʷ  ʽ 

ʜʝʢʦʜʫʚʘʥʥʷ . ɼʽʡʩʥʦ, ʜʦʩʠʪʴ ʟʛʘʜʘʪʠ ʪʦʪʦʞʥʽʩʪʴ . ƴ  

 

ʄʦʜʝʣʽ ʡ ʢʦʥʛʨʫʝʥʮʽʾ. ʋ ʟʚôʷʟʢʫ ʟ ʧʦʥʷʪʪʷʤ ʤʦʜʝʣʽ ʮʽʣʢʦʤ ʧʨʠʨʦʜʥʦ 

ʧʦʩʪʘʶʪʴ ʧʠʪʘʥʥʷ: ʷʢʦʶ ʻ ʩʫʢʫʧʥʽʩʪʴ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʤʦʜʝʣʝʡ ʜʘʥʦʾ ʩʠʩʪʝʤʠ, 

ʯʠ ʻ ʩʝʨʝʜ ʥʠʭ ʤʦʜʝʣʽ ʟ ʪʠʤʠ ʯʠ ʽʥʰʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʦʱʦ? ʉʧʨʦʙʫʻʤʦ 

ʜʘʪʠ ʧʝʚʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʽ ʡ ʧʦʜʽʙʥʽ ʟʘʧʠʪʘʥʥʷ. 

ʅʝʭʘʡ  ï ʜʝʷʢʘ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ  ʥʘ  ʩʠʩʪʝʤʽ ,  ï ʬʘʢʪʦʨïʢʣʘʩ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ , ʱʦ ʤʽʩʪʠʪʴ ʝʣʝʤʝʥʪ ,  ï ʩʫʢʫʧʥʽʩʪʴ ʫʩʽʭ ʬʘʢʪʦʨ-

ʢʣʘʩʽʚ  ʚʽʜʥʦʰʝʥʥʷ .  ɺʽʜʦʙʨʘʞʝʥʥʷ ʚʠʛʣʷʜʫ   ʪʘ  

ʪʘʢʽ, ʱʦ  ʥʘʟʠʚʘʶʪʴʩʷ ʢʘʥʦʥʽʯʥʠʤʠ. ʂʘʞʫʪʴ, ʱʦ 

ʚʽʜʥʦʰʝʥʥʷ  ʩʪʘʙʽʣʴʥʝ ʚʽʜʥʦʩʥʦ -ʘʨʥʦʾ ʦʧʝʨʘʮʽʾ , ʢʦʣʠ ʜʣʷ ʙʫʜʴ-

ʷʢʠʭ ,  ʪʘʢʠʭ, ʱʦ  ʜʣʷ ʚʩʽʭ , ʚʠʢʦʥʫʻʪʴʩʷ 

.  

ɽʢʚʽʚʘʣʝʥʪʥʽʩʪʴ  ʥʘ ʩʠʩʪʝʤʽ  ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʥʛʨʫʝʥʮʽʻʶ, ʷʢʱʦ 

ʚʦʥʘ ʩʪʘʙʽʣʴʥʘ ʚʽʜʥʦʩʥʦ ʢʦʞʥʦʾ ʛʦʣʦʚʥʦʾ ʦʧʝʨʘʮʽʾ ʩʠʩʪʝʤʠ.  

ʑʦʙ ʩʧʨʦʩʪʠʪʠ ʧʦʟʥʘʯʝʥʥʷ, ʟʘʬʽʢʩʫʻʤʦ ʧʝʚʥʫ ʢʦʥʛʨʫʝʥʮʽʶ  ʥʘ 

ʩʠʩʪʝʤʽ  ʽ ʙʫʜʝʤʦ  ʧʫʩʪʠʤʦ ʽʥʜʝʢʩ  ʚ ʧʦʟʥʘʯʝʥʥʷʭ ʬʘʢʪʦʨ-ʢʣʘʩʽʚ. 

ʂʦʥʛʨʫʝʥʮʽʷ  ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʘ ʬʘʢʪʦʨ-ʢʣʘʩʘʭ  ʬʘʢʪʦʨ-ʩʠʩʪʝʤʫ 

, ʷʢʘ ʻ ʤʦʜʝʣʣʶ ʩʠʩʪʝʤʠ . ɸ ʩʘʤʝ, ʜʣʷ ʚʩʽʭ ʪʘ ʚʩʽʭ 

 ʧʦʢʣʘʜʝʤʦ: 

 ʪʘ   ʽʩʥʫʶʪʴ ʪʘʢʽ  

, ʱʦ . 

ʆʟʥʘʯʝʥʥʷ ʦʧʝʨʘʮʽʡ ʪʘ ʧʨʝʜʠʢʘʪʽʚ ʩʠʩʪʝʤʠ  ʢʦʨʝʢʪʥʝ i ʢʘʥʦʥʽʯʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʛʣʷʜʫ   ʻ ʩʠʣʴʥʠʤ ʛʦʤʦʨʬʽʟʤʦʤ ʩʠʩʪʝʤʠ  ʥʘ 

ʬʘʢʪʦʨ-ʩʠʩʪʝʤʫ . 

ʂʦʞʥʠʡ ʛʦʤʦʤʦʨʬʽʟʤ   ʧʦʨʦʜʞʫʻ ʥʘ ʝʣʝʤʝʥʪʘʭ ʩʠʩʪʝʤʠ 

ʚʽʜʥʦʰʝʥʥʷ ʷʜʝʨʥʦʾ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ .  

ʄʘʻ ʤʽʩʮʝ ʥʘʩʪʫʧʥʘ  
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ʃʝʤʘ 2.6 (ʧʨʦ ʷʜʝʨʥʫ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʛʦʤʦʤʦʨʬʽʟʤʫ). ʗʜʝʨʥʘ 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʛʦʤʦʤʦʨʬʽʟʤʫ  ʩʠʩʪʝʤʠ   ʚ ʩʠʩʪʝʤʫ  ʻ 

ʢʦʥʛʨʫʝʥʮʽʻʶ. ʂʘʥʦʥʽʯʥʽ ʚʽʜʦʙʨʘʞʝʥʥʷ   ʪʘ  ʻ 

ʛʦʤʦʤʦʨʬʽʟʤʘʤʠ. ʗʢʱʦ  ï ʩʠʣʴʥʠʡ ʛʦʤʦʤʦʨʬʽʟʤ, ʪʦ  ʻ ʪʦʯʥʦʶ 

ʤʦʜʝʣʣʶ ʩʠʩʪʝʤʠ . 

Ʒɼʠʚ. ɺʧʨʘʚʠ. ƹ 

ʆʪʞʝ, ʢʦʞʥʽʡ ʩʠʣʴʥʽʡ ʤʦʜʝʣʽ  ʩʠʩʪʝʤʠ  ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʘ 

ʽʟʦʤʦʨʬʥʘ ʾʡ ʬʘʢʪʦʨ-ʩʠʩʪʝʤʘ ʩʠʩʪʝʤʠ . ʋʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʦʞʥʘ ʬʘʢʪʦʨ-

ʩʠʩʪʝʤʘ  ʟʘ ʢʦʥʛʨʫʝʥʮʽʻʶ  ʻ ʩʠʣʴʥʦʶ ʤʦʜʝʣʣʶ ʩʠʩʪʝʤʠ , ʤʦʞʝʤʦ 

ʟʨʦʙʠʪʠ ʚʘʞʣʠʚʠʡ ʚʠʩʥʦʚʦʢ 

 

ʃʝʤʘ 2.7. ʉʫʢʫʧʥʽʩʪʴ ʫʩʽʭ ʩʠʣʴʥʠʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʠ  ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

ʽʟʦʤʦʨʬʽʟʤʫ ʚʠʯʝʨʧʫʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʚʩʽʭ ʾʾ ʬʘʢʪʦʨ-ʩʠʩʪʝʤ ʟʘ ʨʽʟʥʠʤʠ 

ʢʦʥʛʨʫʝʥʮʽʷʤʠ.  

Ʒɺʠʧʣʠʚʘʻ ʟ ʣʝʤʠ 2.6 . ƹ  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʜʘʯʽ: 1) ʟʥʘʡʪʠ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʽʟʦʤʦʨʬʽʟʤʫ ʚʩʽ ʩʠʣʴʥʽ 

ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ  ʪʘ  2) ʟʥʘʡʪʠ ʚʩʽ ʢʦʥʛʨʫʝʥʮʽʾ ʥʘ  ï ʨʽʚʥʦʩʠʣʴʥʽ. 

 

ʇʨʠʢʣʘʜ 2.16. ʅʘ ʢʦʞʥʽʡ ʩʠʩʪʝʤʽ  ʻ ʧʨʠʥʘʡʤʥʽ ʜʚʽ ʢʦʥʛʨʫʝʥʮʽʾ ï 

ʨʽʚʥʽʩʪʴ ʽ ʪʦʪʘʣʴʥʘ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʢʦʞʥʠʡ ʬʘʢʪʦʨ-ʢʣʘʩ ʟ  

ʦʜʥʦʝʣʝʤʝʥʪʥʠʡ, ʫ ʜʨʫʛʦʤʫ ï ʩʫʢʫʧʥʽʩʪʴ  ʦʜʥʦʝʣʝʤʝʥʪʥʘ ʽ ʾʾ ʝʣʝʤʝʥʪ 

ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʦʩʽʻʤ ʩʠʩʪʝʤʠ. ƴ 

 

ʇʨʠʢʣʘʜ 2.17. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʤʦʜʝʣʽ ʘʣʛʝʙʨʠ= . 

ʅʝʭʘʡ )};1,1({2 ³-=B  ï ʜʚʦʝʣʝʤʝʥʪʥʘ ʘʣʛʝʙʨʘ, ʪʦʜʽ ʚʽʜʦʙʨʘʞʝʥʥʷ   ʻ 

ʛʦʤʦʤʦʨʬʽʟʤʦʤ ʘʣʛʝʙʨʠ  ʥʘ ʘʣʛʝʙʨʫ , ʪʦʙʪʦ ʦʩʪʘʥʥʷ ʻ ʥʘʙʣʠʞʝʥʦʶ 

ʤʦʜʝʣʣʶ . ɼʽʡʩʥʦ, . ʉʫʢʫʧʥʽʩʪʴ  ï ʜʣʷ ʜʘʥʦʛʦ 

ʛʦʤʦʤʦʨʬʽʟʤʫ ʜʚʦʝʣʝʤʝʥʪʥʘ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʤʥʦʞʠʥ ʧʘʨʥʠʭ ʽ ʥʝʧʘʨʥʠʭ 

ʯʠʩʝʣ. ʗʢ ʙʘʯʠʤʦ, ʧʨʠ ʛʦʤʦʤʦʨʬʽʟʤʽ ʥʘʙʣʠʞʝʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ 

ʛʨʫʙʦʶ.  ʂʨʽʤ ʜʘʥʦʾ  ʷʜʝʨʥʦʾ ʢʦʥʛʨʫʝʥʮʽʾ,  ʥʘ  ̔ ʩʥʫʶʪʴ i  ̔ ʥʰʽ ʢʦʥʛʨʫʝʥʮʽʾ. 

(ɼʠʚ. ɺʧʨʘʚʠ.) ƴ 

 

ɺʽʣʴʥʽ ɸʉ. ʇʨʠ ʚʠʚʯʝʥʥʽ ʡ ʤʦʜʝʣʶʚʘʥʥʽ ʦʜʥʦʪʠʧʥʠʭ ʩʠʩʪʝʤ   

ʩʠʛʥʘʪʫʨʠ  ʚʘʞʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʚʽʣʴʥʠʤ ʩʠʩʪʝʤʘʤ. ʅʦʩʽʻʤ ʚʽʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʻ ʩʫʢʫʧʥʽʩʪʴ  ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʪʝʨʤʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʠʤʚʦʣʘʤ ʪʘ ʩʠʤʚʦʣʘʤ-ʢʦʥʩʪʘʥʪ  ʩʠʛʥʘʪʫʨʠ . ɿ ʢʦʞʥʠʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʠʤʚʦʣʦʤ  ʧʦʚôʷʞʝʤʦ ʢʦʥʩʪʨʫʢʪʦʨ ʪʝʨʤʽʚ , ʷʢʠʡ 

ʟʘ ʪʝʨʤʘʤʠ  ʙʫʜʫʻ ʪʝʨʤ , ʪʦʙʪʦ = . 
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ɺʠʟʥʘʯʠʤʦ ʩʫʢʫʧʥʽʩʪʴ  ʷʢ ʟʘʤʢʥʝʥʥʷ ʤʥʦʞʠʥʠ ʧʨʝʜʤʝʪʥʠʭ ʢʦʥʩʪʘʥʪ 

ʩʠʛʥʘʪʫʨʠ   ʚʽʜʥʦʩʥʦ ʚʩʽʭ ʦʧʝʨʘʮʽʡ-ʢʦʥʩʪʨʫʢʪʦʨʽʚ .  

ɺʽʣʴʥʦʶ  ɸC ʩʠʛʥʘʪʫʨʠ    ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʚʽʣʴʥʘ ɸʉ  ʥʘ 

ʫʥʽʚʝʨʩʫʤʽ ʪʝʨʤʽʚ , ʦʧʝʨʘʮʽʾ ʪʘ ʧʨʝʜʠʢʘʪʠ ʷʢʦʾ ʻ ʦʧʝʨʘʮʽʾ-ʢʦʥʩʪʨʫʢʪʦʨʠ 

ʪʝʨʤʽʚ ʪʘ ʧʨʝʜʠʢʘʪʠ ʥʘ ʪʝʨʤʘʭ. ʆʜʥʠʤ ʽʟ ʥʘʡʧʨʦʩʪʽʰʠʭ ʧʨʠʢʣʘʜʽʚ ʚʽʣʴʥʠʭ 

ɸʉ ʻ ʚʽʣʴʥʘ ʥʘʧʽʚʛʨʫʧʘ    ʩʣʽʚ ʟ ʦʧʝʨʘʮʽʻʶ ʢʦʥʢʘʪʝʥʘʮʽʾ 

ʩʣʽʚ, ʦʜʠʥʠʮʝʶ ʪʘ ʢʦʥʩʪʘʥʪʘʤʠ ï ʦʜʥʦʙʫʢʚʝʥʠʤʠ ʩʣʦʚʘʤʠ ʘʣʬʘʚʽʪʫ  .  

ʇʦʢʘʞʝʤʦ, ʱʦ ʙʫʜʴ-ʷʢʘ ʩʠʩʪʝʤʘ ʻ ʩʠʣʴʥʦʶ ʤʦʜʝʣʣʶ ʚʽʣʴʥʦʾ ɸʉ    

 ʩʠʛʥʘʪʫʨʠ , ʪʦʙʪʦ ʩʠʩʪʝʤʘ  ʽʟʦʤʦʨʬʥʘ ʧʝʚʥʽʡ ʬʘʢʪʦʨ-ʩʠʩʪʝʤʽ   

ʚʽʣʴʥʦʾ ʩʠʩʪʝʤʠ .  

 

ʊʝʦʨʝʤʘ 2.5 (ʧʨʦ ʚʽʣʴʥʽ ʩʠʩʪʝʤʠ). ɺʽʜʦʙʨʘʞʝʥʥʷ ñʥʘò , ʤʦʞʝ 

ʙʫʪʠ ʻʜʠʥʠʤ ʯʠʥʦʤ ʨʦʟʰʠʨʝʥʝ ʜʦ ʛʦʤʦʤʦʨʬʽʟʤʫ ʚʽʣʴʥʦʾ ʩʠʩʪʝʤʠ  ʥʘ 

ʩʠʩʪʝʤʫ .  

Ʒɼʣʷ ʢʦʞʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʘ  ʧʨʝʜʠʢʘʪʥʦʛʦ ʩʠʤʚʦʣʽʚ  

ʧʦʢʣʘʜʝʤʦ ,  = . ʊʦʜʽ 

ʚʽʜʦʙʨʘʞʝʥʥʷ   ï ʛʦʤʦʤʦʨʬʽʟʤ   ʽ ñʥʘò ʟʘ ʧʦʙʫʜʦʚʦʶ. 

ʅʝʭʘʡ  ï ʽʥʰʠʡ ʛʦʤʦʤʦʨʬʽʟʤ ʽ . ʇʦʢʘʞʝʤʦ, ʱʦ . 

ɿʘʩʪʦʩʫʻʤʦ ʩʪʨʫʢʪʫʨʥʫ ʽʥʜʫʢʮʽʶ ʜʣʷ ʪʝʨʤʽʚ. ɹʘʟʘ (ɹ) ʽʥʜʫʢʮʽʾ ʚʠʢʦʥʫʻʪʴʩʷ. 

(ɯ) ʅʝʭʘʡ ʽ  ʨʦʟʛʣʷʥʝʤʦ ʪʝʨʤ . ʊʦʜʽ  

= = .ƹ.  

ʗʢ ʩʚʽʜʯʠʪʴ ʪʝʦʨʝʤʘ 2.5, ʚʠʙʠʨʘʶʯʠ ʚ ʢʦʞʥʦʤʫ ʬʘʢʪʦʨ-ʢʣʘʩʽ  

ʧʝʚʥʠʡ ʪʝʨʤ ʟʘ ʢʘʥʦʥʽʯʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ʫʩʴʦʛʦ ʢʣʘʩʫ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʪʝʨʤʘʣʴʥʫ ʢʦʧʽʶ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ  ʡ ʧʝʨʝʡʪʠ ʚʽʜ ʘʙʩʪʨʘʢʪʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʥʦʩʽʷ  ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʤʥʦʞʠʥʠ ʪʝʨʤʽʚ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʰʣʷʭ 

ʜʦ ʩʣʦʚʘʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʚʽʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʊʝʧʝʨ ʧʦʚʝʨʥʝʤʦʩʷ ʜʦ ʬʦʨʤʫʣ ʤʦʚʠ .  ʄʘʻ ʤʽʩʮʝ ʥʘʩʪʫʧʥʘ 

 

ʊʝʦʨʝʤʘ 2.6 (ʧʨʦ ʛʦʤʦʤʦʨʬʽʟʤ ʜʣʷ ʪʝʨʤʽʚ). 

ʅʝʭʘʡ  ï ʛʦʤʦʤʦʨʬʽʟʤ ɸʉ  ʚ  . ʊʦʜʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʪʝʨʤʫ  

  ̔  ʜʦʚʽʣʴʥʦʾ ʽʥʪʝʨʨʝʪʘʮʽʾ ʟʤʽʥʥʠʭ  ʚ : , ʜʝ  . 

Ʒ Cʪʨʫʢʪʫʨʥʘ ʽʥʜʫʢʮʽʷ ʜʣʷ ʪʝʨʤʽʚ. (ɹ) ɹʘʟʘ ʚʠʧʣʠʚʘʻ ʟ ʦʟʥʘʯʝʥʥʷ 

. (ɯ) ʅʝʭʘʡ ,  ʽ  . ʅʝʭʘʡ ,  ʜʣʷ  

ʧʝʚʥʠʭ , . ʊʦʜʽ   ̔

 ʟʘ ʚʣʘʩʪʠʚʽʩʪʶ 1) ʛʦʤʦʤʦʨʬʽʟʤʫ. 
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ʊʝʦʨʝʤʘ 2.7 (ʧʨʦ ʽʟʤʦʤʦʨʬʽʟʤ ʜʣʷ ʬʦʨʤʫʣ). 

ʅʝʭʘʡ  ï ʽʟʦʤʦʨʬʽʟʤ ʩʠʩʪʝʤʠ  ʥʘ  . ʊʦʜʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʬʦʨʤʫʣʠ  ʽ ʜʦʚʽʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʤʽʥʥʠʭ  ʚ : , ʜʝ  . 

Ʒʉʪʨʫʢʪʫʨʥʘ ʽʥʜʫʢʮʽʷ ʜʣʷ ʬʦʨʤʫʣ. (ɹ) ɹʘʟʘ ʚʠʧʣʠʚʘʻ ʟ ʪʝʦʨʝʤʠ ʧʨʦ 

ʛʦʤʦʤʦʨʬʽʟʤ ʜʣʷ ʪʝʨʤʽʚ ʽ ʚʣʘʩʪʠʚʦʩʪʽ 2) ʟ ʦʟʥʘʯʝʥʥʷ ʽʟʦʤʦʨʬʽʟʤʫ. (ɯ) ʗʢʱʦ 

ʪʚʝʨʜʞʝʥʥʷ ʪʝʦʨʝʤʠ ʚʽʨʥʝ ʜʣʷ ʬʦʨʤʫʣ ʪʘ , ʪʦ ʚʦʥʦ ʙʫʜʝ ʚʽʨʥʝ ʽ ʜʣʷ 

ʬʦʨʤʫʣ , ʪʘ  ( ʜʠʚ. ɺʧʨʘʚʠ). 

ƹ 

 

ʅʘʩʣʽʜʦʢ 1. ʌʦʨʤʫʣʘ  ʩʠʛʥʘʪʫʨʠ  ʚʩʶʜʠ ʽʩʪʠʥʥʘ, ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, 

ʢʦʣʠ ʚʦʥʘ ʽʩʪʠʥʘ ʚ ʢʦʞʥʽʡ ʚʽʣʴʥʽʡ ɸʉ  . ƴ 

 

ʅʘʩʣʽʜʦʢ 2. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʽʟʦʤʦʨʬʥʦʩʪʽ ʜʚʦʭ ʩʠʩʪʝʤ, ʜʦʩʪʘʪʥʴʦ 

ʟʥʘʡʪʠ ʬʦʨʤʫʣʫ ʩʠʛʥʘʪʫʨʠ , ʷʢʘ ʾʭ ʨʦʟʜʽʣʷʻ, ʪʦʙʪʦ ʷʢʘ ʽʩʪʠʥʘ  

ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ ʽ ʭʠʙʥʘ ʚ ʽʥʰʽʡ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ  i   

ʟ ʧʨʠʢʣʘʜʫ 2.11 ʥʝ ʽʟʦʤʦʨʬʥʽ, ʪʦʤʫ ʱʦ  ʾʭ ʨʦʟʜʽʣʷʻ ʬʦʨʤʫʣʘ 

.   ƴ 

 

ʅʘʩʣʽʜʦʢ 3. ʅʝʭʘʡ  ï ʘʚʪʦʤʦʨʬʽʟʤ ɸʉ . ʊʦʜʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ 

ʬʦʨʤʫʣʠ  ʤʦʚʠ  ʽ ʜʦʚʽʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʤʽʥʥʠʭ ,  

: = , ʜʝ  . ʊʦʙʪʦ, ʧʨʠ ʘʚʪʦʤʦʨʬʽʟʤʽ ʫʩʽ 

ʬʦʨʤʫʣʠ ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʾ ʟʥʘʯʝʥʥʷ.ƴ 

ʅʘʩʪʫʧʥʠʡ ʥʘʩʣʽʜʦʢ ʥʘʜʘʻ ʜʦʩʪʘʪʥʶ ʫʤʦʚʫ ʥʝʚʠʨʘʟʥʦʩʪʽ ʚ ɸʉ   ʧʝʚʥʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽ.   

 

ʅʘʩʣʽʜʦʢ 4. ʅʝʭʘʡ ( - ʜʦʚʽʣʴʥʠʡ ʧʨʝʜʠʢʘʪ ʥʘ ,  ï ʧʝʚʥʠʡ 

ʘʚʪʦʤʦʨʬʽʟʤ ɸʉ   ̔  ʜʣʷ ʧʝʚʥʠʭ  . ʊʦʜʽ 

ʧʨʝʜʠʢʘʪ  ï ʥʝ ʚʠʨʘʟʥʠʡ ʚ ʩʠʩʪʝʤʽ  . ɼʽʡʩʥʦ, ʷʢ ʚʠʧʣʠʚʘʻ ʟ ʅʘʩʣʽʜʢʫ 3, 

ʧʨʠ ʘʚʪʦʤʦʨʬʽʟʤʽ ʚʩʽ ʬʦʨʤʫʣʠ ʤʦʚʠ  ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʻ ʟʥʘʯʝʥʥʷ, ʪʦʤʫ 

ʬʦʨʤʫʣʠ ʝʢʚʽʚʘʣʝʥʪʥʦʾ  ʚ  ʥʝ ʽʩʥʫʻ. ƴ 

 

ʇʨʠʢʣʘʜ 2.18. 1) ʇʨʝʜʠʢʘʪ ñò ʥʝ ʚʠʨʘʟʥʠʡ ʚ ɸʉ . 

ʊʦʤʫ, ʱʦ ʟʩʫʚ ʤʥʦʞʠʥʠ   ʚʧʨʘʚʦ ʘʙʦ ʚʣʽʚʦ ʥʘ ʧʝʚʥʫ ʢʦʥʩʪʘʥʪʫ    ʻ 

ʘʚʪʦʤʦʨʬʽʟʤʦʤ ʩʠʩʪʝʤʠ , ʜʣʷ ʷʢʦʛʦ , ʘʣʝ . 

2) ʇʨʝʜʠʢʘʪ ñ ò ʥʝ ʚʠʨʘʟʥʠʡ ʚ ɸʉ . ʊʦʤʫ, ʱʦ ʜʟʝʨʢʘʣʴʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ    ʻ ʘʚʪʦʤʦʨʬʽʟʤʦʤ ʩʠʩʪʝʤʠ  , ʜʣʷ ʷʢʦʛʦ , ʘʣʝ 

. 

3) ʇʨʝʜʠʢʘʪ ñ ò ʥʝ ʚʠʨʘʟʥʠʡ ʚ ɸʉ . ʇʨʦʩʪʦ ʟʩʫʚ 

ʤʥʦʞʠʥʠ ʚ ʧʨʘʚʦ ʙʫʜʝ ʘʚʪʦʤʦʨʬʽʟʤʦʤ ñʚò, ʘ ʥʝ ñʥʘò. ʊʦʤʫ ʨʦʟʛʣʷʥʝʤʦ 
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ʢʦʤʙʽʥʦʚʘʥʠʡ ʟʩʫʚ  :  ʥʘ +1 ʚʧʨʘʚʦ ʜʣʷ ʧʘʨʥʠʭ ʯʠʩʝʣ  ʽ ʟʩʫʚ ʚʣʽʚʦ ʥʘ -1 ï 

ʜʣʷ ʥʝʧʘʨʥʠʭ. ʊʘʢʠʡ ʟʩʫʚ ʚʞʝ ʙʫʜʝ ʘʚʪʦʤʦʨʬʽʟʤʦʤ ʥʘʰʦʾ ʩʠʩʪʝʤʠ, ʜʣʷ  

ʷʢʦʛʦ  , ʘʣʝ , ʪʦʤʫ ʱʦ ʘ    

4) ʇʨʝʜʠʢʘʪ ñ ò ʥʝ ʚʠʨʘʟʥʠʡ ʚ ɸʉ . ɺʽʜʦʙʨʘʞʝʥʥʷ 

 ̒   ʘʚʪʦʤʦʨʬʽʟʤʦʤ ʩʠʩʪʝʤʠ , ʜʣʷ ʷʢʦʛʦ , ʘʣʝ 

.ƴ 

 

ɿʘʫʚʘʞʝʥʥʷ.  ʗʢʱʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʦʟʛʣʷʜʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʘʣʛʝʙʨʠʯʥʠʭ ʩʠʩʪʝʤ ʟ ʯʘʩʪʢʦʚʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʪʘ ʧʨʝʜʠʢʘʪʘʤʠ, ʪʦ ʚ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʙʫʚʘʻ ʜʦʩʪʘʪʥʴʦ ʚʚʝʩʪʠ ʩʧʝʮʽʘʣʴʥʠʡ ʥʦʚʠʡ ʝʣʝʤʝʥʪ # ï 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʽ ʯʘʩʪʢʦʚʽ ʦʧʝʨʘʮʽʾ ʪʘ ʧʨʝʜʠʢʘʪʠ ʜʦʚʠʟʥʘʯʠʪʠ ʮʠʤ ʟʥʘʯʝʥʥʷʤ  

ʥʘ ʝʣʝʤʝʥʪʘʭ ʧʦʟʘ ʦʙʣʘʩʪʶ ʚʠʟʥʘʯʝʥʥʷ. ʑʦʧʨʘʚʜʘ, ʜʣʷ ʧʨʝʜʠʢʘʪʽʚ ʮʝ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʛʣʷʜʫ ʪʨʴʦʭʟʥʘʯʥʦʾ ʣʦʛʽʢʠ, ʪʦʤʫ ʟʚôʷʟʢʠ ʃʇʇ 

ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʜʦʚʠʟʥʘʯʠʪʠ ʘʥʘʣʦʛʽʯʥʦ ï ʱʦʙ ʚʦʥʠ ʟʙʝʨʽʛʘʣʠ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʷʢʱʦ, ʧʨʠʥʘʡʤʥʽ, ʦʜʠʥ ʟ ʘʨʛʫʤʝʥʪʽʚ ʻ ʥʝʚʠʟʥʘʯʝʥʥʽʩʪʴ.  ʅʦʚʘ 

ʣʦʛʽʢʘ ʙʫʜʝ ʤʘʪʠ ʪʽ ʞ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʽ ʢʣʘʩʠʯʥʘ ʃʇʇ.  

 

 

2.4. Cʝʢʚʝʥʮʽʡʥʝ ʯʠʩʣʝʥʥʷ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ 
 

ʉʫʪʥʽʩʪʴ ʩʝʢʚʝʥʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ 1-ʛʦ ʧʦʨʷʜʢʫ (ʉʏ-1) ʪʘ ʞ, ʱʦ ʽ  

ʚ ʇʃ ï ʩʧʨʦʙʘ ʟʚʝʩʪʠ ʚʽʜʥʦʰʝʥʥʷ ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ ʤʽʞ ʬʦʨʤʫʣʘʤʠ ʜʦ 

ʣʦʛʽʯʥʦʛʦ ʥʘʩʣʽʜʢʫ ʤʽʞ ʾʭʥʽʤʠ ʯʘʩʪʠʥʘʤʠ. ʅʝ ʜʠʚʥʦ, ʱʦ ʽ ʬʦʨʤʘʣʴʥʦ ʉʏ-1 

ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʧʨʦʧʦʟʠʮʽʡʥʝ ʉʏ. ʌʦʨʤʫʣʘʤʠ ʉʏ-1 ʻ ʬʦʨʤʫʣʠ ʃʇʇ, 

ʩʝʢʚʝʥʮʽʷʤʠ ï ʚʠʨʘʟʠ  ʚʠʛʣʷʜʫ [GÝD], ʜʝ G, D ï ʩʫʢʫʧʥʦʩʪʽ ʬʦʨʤʫʣ,  

ʘ ʩʠʤʚʦʣʠ [,] ʻ ʤʝʪʘʩʠʤʚʦʣʘʤʠ, ʘʢʩʽʦʤʘʤʠ  ï ʟʘʤʢʥʝʥʽ ʩʝʢʚʝʥʮʽʾ ʚʠʛʣʷʜʫ  

[ FDÝGF ,, ]. ɼʦ ʧʨʘʚʠʣ ʚʠʚʝʜʝʥʥʷ ʇɺ1-ʇɺ10 ʟ ʧʨʦʧʦʟʠʮʽʡʥʦʛʦ ʉʏ 

ʜʦʣʫʯʘʶʪʴʩʷ ʧʨʘʚʠʣʘ ʜʣʷ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʢʚʘʥʪʦʨʘʤʠ (ʃʝʤʘ 2.6).  ʉʝʢʚʝʥʮʽʷ  

[ ÝG D] ʚʠʢʦʥʫʻʪʴʩʷ, ʷʢʱʦ ʤʘʻ ʤʽʩʮʝ ʣʦʛʽʯʥʠʡ ʥʘʩʣʽʜʦʢ G |=D. ʉʝʢʚʝʥʮʽʷ ï 

ʚʠʚʽʜʥʘ ʚ ʉʏ-1 ( ʻ ʪʝʦʨʝʤʦʶ), ʷʢʱʦ ʚʦʥʘ ʤʘʻ ʜʦʚʝʜʝʥʥʷ ʟ ʘʢʩʽʦʤ  

ʅʘʛʘʜʘʻʤʦ, ʱʦ nyyx ,...,, 1 - ʜʦʚʽʣʴʥʽ ʟʤʽʥʥʽ, ʘ F$ÇDÇGÎ xy . ʇʦʢʣʘʜʝʤʦ 

 ʇɺ11)  [GÝD, F"x ]  |- [ F×$x ,GÝD] 

 ʇɺ12) [F"x ,GÝD]  |- [GÝ F×$D x, ] 

 ʇɺ13) [GÝD, F$x  ]  |- [ F×"x ,GÝD] 

 ʇɺ14) [F$x ,GÝD ]  |- [ GÝ F×"D x, ] 

 ʇɺ15) [][ yxF ,GÝD]  |- [ F$x ,GÝD] 

 ʇɺ16) [GÝ ,, F$D x ][ 1yxF ,é, ][ nx yF ] |- [GÝ F$D x,  ] 

 ʇɺ17) [][ 1yxF ,é, ][ nx yF , F"x ,GÝD]   |- [ F"x ,GÝD ] 

 ʇɺ18) [GÝ ,D ][ yxF ] |- [GÝ F"D x, ] . 
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