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ʇʨʝʜʠʩʣʦʚʠʝ 

ɻ ʣ ʘ ʚ ʘ  I  ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ  

ɺʚʝʜʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ 

ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʇʨʦʩʪʝʡʰʠʝ ʩʚʦʡʩʪʚʘ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ 

ʋʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ. ɿʘʚʠʩʠʤʳʝ ʠ ʥʝʟʘʚʠʩʠʤʳʝ ʩʦʙʳʪʠʷ 

ʇʦʚʪʦʨʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʠʩʧʳʪʘʥʠʷ. ʉʭʝʤʘ ɹʝʨʥʫʣʣʠ 

ʀʩʧʳʪʘʥʠʷ ʜʦ ʧʝʨʚʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ 

ʌʦʨʤʫʣʘ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. ʌʦʨʤʫʣʘ ɹʘʡʝʩʘ 
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ɸʢʩʠʦʤʳ ɸ.ʅ.ʂʦʣʤʦʛʦʨʦʚʘ 

ʀʟʤʝʨʠʤʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʝʨʳ ʥʘ ʥʠʭ 

ʊʠʧʳ ʠ ʧʨʠʤʝʨʳ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʬʫʥʢʮʠʡ 
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 çé ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʚʘʞʥʝʡʰʠʝ ʞʠʟʥʝʥʥʳʝ ʚʦʧʨʦʩʳ 

ʷʚʣʷʶʪʩʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʣʠʰʴ 

ʟʘʜʘʯʘʤʠ ʠʟ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè 

ʇ.ʃʘʧʣʘʩ 

 

 

 

 

ʇʨʝʜʠʩʣʦʚʠʝ 

ʇʨʠʩʪʫʧʘʷ ʢ ʠʟʫʯʝʥʠʶ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʤʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ 

ʧʦ ʬʦʨʤʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠʯʠʥʥʳʭ ʩʚʷʟʝʡ ʟʘʢʦʥʳ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ ʜʝʣʷʪʩʷ 

ʥʘ ʜʚʘ ʢʣʘʩʩʘ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʠʟʫʯʘʣʦ ʠ ʠʩʧʦʣʴʟʦʚʘʣʦ 

ʪʦʣʴʢʦ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʝʨʞʥʷ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʜʣʠʥʳ ʦʧʠʩʳʚʘʝʪʩʷ ʣʠʥʝʡʥʦʡ 

ʬʫʥʢʮʠʝʡ. ʆʙʲʸʤ ʧʨʘʚʠʣʴʥʦʡ ʯʝʪʳʨʸʭʫʛʦʣʴʥʦʡ ʧʠʨʘʤʠʜʳ, ʜʣʠʥʘ ʩʪʦʨʦʥʳ 

ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ a, ʨʘʚʝʥ haV Ö= 2

3

1
. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ ʩʪʦʨʦʥʳ 

ʦʩʥʦʚʘʥʠʷ ʚ ʜʚʘ ʨʘʟʘ ʦʙʲʸʤ ʧʠʨʘʤʠʜʳ ʫʚʝʣʠʯʠʪʩʷ ʚ ʯʝʪʳʨʝ ʨʘʟʘ. ʇʫʪʴ, 

ʧʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ ʟʘ t ʩʝʢʫʥʜ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ v 
ʤ
/ʩʝʢ, 

ʨʘʚʝʥ tvS Ö= . ɽʩʣʠ ʬʫʥʢʮʠʷ ()xfy=  ʥʝʧʨʝʨʳʚʥʘʷ ʠ ʥʝʦʪʨʠʮʘʪʝʣʴʥʘʷ ʥʘ [ ]b,a , 

ʪʦ ʧʣʦʱʘʜʴ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʪʨʘʧʝʮʠʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʵʪʦʡ ʬʫʥʢʮʠʝʡ, ʨʘʚʥʘ 

()ñ=
b

a

dzxfS . 

ʆʜʥʘʢʦ ʚ ʨʘʟʥʦʦʙʨʘʟʠʠ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʡ ʝʩʪʴ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ 

ʦʧʠʩʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ, ʠʩʧʦʣʴʟʫʷ ʪʦʣʴʢʦ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʄʳ ʥʝ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʬʫʥʢʮʠʶ, ʦʧʠʩʳʚʘʶʱʫʶ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʯʘʩʪʦʪʳ ʚʳʧʘʜʝʥʠʡ çʛʝʨʙʘè ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʧʦʜʙʨʘʩʳʚʘʥʠʠ ʤʦʥʝʪʳ. ʅʝʣʴʟʷ 

ʧʨʝʜʩʢʘʟʘʪʴ ʯʠʩʣʦ ʚʳʟʦʚʦʚ, ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʧʦʩʪʫʧʷʪ ʥʘ ʩʪʘʥʮʠʶ ʩʢʦʨʦʡ 

ʧʦʤʦʱʠ. ʅʝʣʴʟʷ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʣʠʯʝʩʪʚʘ ʢʘʞʜʦʛʦ ʨʘʟʤʝʨʘ 

ʦʙʫʚʠ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʟʘʚʝʟʪʠ ʩ ʙʘʟʳ ʚ ʤʘʛʘʟʠʥ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʧʨʦʩʳ 

ʧʦʢʫʧʘʪʝʣʝʡ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʟʙʝʞʘʪʴ ʟʘʪʦʚʘʨʠʚʘʥʠʷ. ʄʳ ʥʝ ʤʦʞʝʤ, 

ʦʪʧʨʘʚʣʷʷʩʴ ʚ ʧʫʪʝʰʝʩʪʚʠʝ ʥʘ ʘʚʪʦʤʦʙʠʣʝ, ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʭʦʜ ʙʝʥʟʠʥʘ ʥʘ 

ʢʘʞʜʳʝ 100 ʢʠʣʦʤʝʪʨʦʚ ʧʫʪʠ. ʀʟʚʣʝʢʘʷ ʠʟ ʧʘʨʪʠʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʥʝʩʢʦʣʴʢʦ 

ʰʪʫʢ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠʭ ʢʘʯʝʩʪʚʘ, ʤʳ ʥʝ ʤʦʞʝʤ ʩʢʘʟʘʪʴ: ʥʠ ʩʢʦʣʴʢʦ ʭʦʨʦʰʠʭ 

ʠʟʜʝʣʠʡ ʙʫʜʝʪ ʩʨʝʜʠ ʚʳʙʨʘʥʥʳʭ, ʥʠ ʩʢʦʣʴʢʦ ʭʦʨʦʰʠʭ ʠʟʜʝʣʠʡ ʠʤʝʝʪʩʷ ʚʦ ʚʩʝʡ 

ʧʘʨʪʠʠ.  

ɺʦ ʚʩʝʭ ʵʪʠʭ ʧʨʠʤʝʨʘʭ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ʠ 

ʷʚʣʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ.   

ʄʳ, ʧʦʨʦʡ ʩʘʤʠ ʪʦʛʦ ʥʝ ʟʘʤʝʯʘʷ, ʚʩʸ ʧʦʧʘʜʘʶʱʝʝ ʚ ʩʬʝʨʫ ʥʘʰʝʛʦ ʚʥʠʤʘʥʠʷ 



5 

 

ʩʪʨʝʤʠʤʩʷ ʠʟʤʝʨʠʪ,ɹ ʚʩʝʤʫ ʩʪʘʨʘʝʤʩʷ ʜʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʠʣʠ ʢʘʯʝʩʪʚʝʥʥʫʶ 

ʦʮʝʥʢʫ.  

ʉʦʛʣʘʩʥʦ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʤ ʟʘʢʦʥʘʤ ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ 

ʷʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʸʪʢʦ ʠ ʪʦʯʥʦ. ʊʦ ʝʩʪʴ ʚ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʭ ʩʣʫʯʘʷʭ 

ʠʟʫʯʘʝʤʦʤʫ, ʠʣʠ ʧʨʦʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʦʙʲʝʢʪʫ ʤ  rʜʘʸʤ ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʝʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʫʶ ʥʘʟʦʚʸʤ ʤʝʨʦʡ ʦʙʲʝʢʪʘ.  

 ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʝʣʴʟʷ ʜʘʪʴ 

ʦʜʥʦʟʥʘʯʥʳʡ ʦʪʚʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʩʪʦʷʱʝʛʦ ʠʣʠ ʙʫʜʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʅʘʧʨʠʤʝʨ, ʟʥʘʷ ʢʘʢʠʝ ʠʩʭʦʜʳ ʚʦʟʤʦʞʥʳ ʧʨʠ 

ʧʦʜʙʨʘʩʳʚʘʥʠʠ ʤʦʥʝʪʳ, ʤʳ ʥʠʢʦʛʜʘ ʯʸʪʢʦ ʠ ʪʦʯʥʦ ʥʝ ʩʤʦʞʝʤ ʫʢʘʟʘʪʴ 

ʧʨʝʜʩʪʦʷʱʠʡ ʨʝʟʫʣʴʪʘʪ, ʪʦ ʝʩʪʴ - ʠʩʭʦʜ ʧʦʜʙʨʘʩʳʚʘʥʠʷ.  

ʅʦ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʦʩʪʦʷʥʥʦ, ʧʨʦʠʩʭʦʜʷʪ ʙʝʟ 

ʥʘʰʝʛʦ ʞʝʣʘʥʠʷ ʠ ʚʣʠʷʶʪ ʥʘ ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ ʥʘʰʝʛʦ ʧʦʚʝʜʝʥʠʷ. ɸ ʜʣʷ ʵʪʦʛʦ 

ʥʫʞʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠʣʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʷ, ʥʫʞʥʦ 

ʟʥʘʥʠʝ ʤʝʨʳ ʦʙʲʝʢʪʘ.  

ɸʥʘʣʠʟ ʘʟʘʨʪʥʳʭ ʠʛʨ ʢʘʢ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʦʚʪʦʨʝʥʠʡ ʦʜʥʦʛʦ ʠ 

ʪʦʛʦ ʞʝ ʦʧʳʪʘ ʧʦʟʚʦʣʠʣʠ ʚ ʥʘʙʣʶʜʘʝʤʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ 

ʟʘʤʝʪʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʨʫ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʟʘʢʦʥʯʠʪʴʩʷ ʦʧʳʪ. 

ɺ ʧʠʩʴʤʝ ʇʴʝʨʫ ʌʝʨʤʘ (18 ʦʢʪʷʙʨʷ 1654ʛ) ɹʣʝʟ ʇʘʩʢʘʣʴ ʚʧʝʨʚʳʝ 

ʫʧʦʪʨʝʙʣʷʝʪ ʩʣʦʚʦ ʚʝʨʦʷʪʥʦʩʪʴ (probabilite): çʗ ʙʫʜʫ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʨʤʠʥʦʤ 

ʚʝʨʦʷʪʥʦʩʪʴ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʯʠʩʣʘ, ʦʟʥʘʯʘʶʱʝʛʦ ʩʪʝʧʝʥʴ ʫʚʝʨʝʥʥʦʩʪʠ. 

ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʠʥʷʪʴ ʩʪʝʧʝʥʴ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʧʦʷʚʣʝʥʠʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʦʙʳʪʠʷ 

ʨʘʚʥʦʡ ʝʜʠʥʠʮʝè.  

ʊʦ ʝʩʪʴ, ʚʤʝʩʪʦ ʤʝʨʳ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʫʶ ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʚ 

ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ, ʇʘʩʢʘʣʴ ʧʨʝʜʣʦʞʠʣ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʦʧʨʝʜʝʣʷʪʴ ʤʝʨʫ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʝʢʪʘ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʯʠʩʣʦʤ ʤʝʞʜʫ ʥʫʣʸʤ ʠ ʝʜʠʥʠʮʝʡ.  

ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ï ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʠ ʷʚʣʝʥʠʡ.   

ʈʘʟʚʠʪʠʝ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ (ʦʮʝʥʢʘ ʦʰʠʙʦʢ 

ʠʟʤʝʨʝʥʠʡ, ʟʘʜʘʯʠ ʪʝʦʨʠʠ ʩʪʨʝʣʴʙʳ,  ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʪʨʘʭʦʚʘʥʠʷ, ʩʪʘʪʠʩʪʠʢʘ 

ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ) ʧʨʠʚʝʣʠ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʫʪʸʤ 

ʧʨʠʤʝʥʝʥʠʷ ʚʩʸ ʙʦʣʝʝ ʩʝʨʴʸʟʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ.   

ʂ ʢʦʥʮʫ XIX ʚʝʢʘ ʩʣʦʞʠʣʩʷ ʩʪʘʥʜʘʨʪ ʪʨʝʙʦʚʘʥʠʡ  ʢ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʦʛʦʩʪʠ 

ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʝʪʠʢʦ-

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. 

ʃʶʙʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʠʤʝʝʪ ʜʝʣʦ ʩ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ 

ʤʥʦʞʝʩʪʚʘʤʠ ʦʙʲʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʢʦʪʦʨʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ. 

ɺʩʝ ʬʦʨʤʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ, ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʘʢʩʠʦʤ, ʥʝ ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʠʨʦʜʳ ʩʘʤʠʭ ʦʙʲʝʢʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ. 

ʉʠʩʪʝʤʘ ʘʢʩʠʦʤ, ʩʜʝʣʘʚʰʘʷ ʪʝʦʨʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʩʪʦʷʱʝʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʫʢʦʡ, ʙʳʣʘ ʩʦʟʜʘʥʘ ɸ.ʅ.ʂʦʣʤʦʛʦʨʦʚʳʤ, ʥʘ ʦʩʥʦʚʝ:  

ʘ) ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ (ɻʝʦʨʛ ʂʘʥʪʦʨ), 
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ʙ) ʪʝʦʨʠʠ ʠʥʪʝʛʨʘʣʘ (ɸʥʨʠ ʃʝʙʝʛʘ), 

ʚ) ʪʝʦʨʠʠ ʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ (ʕʤʠʣʴ ɹʦʨʝʣʴ). 

ʄʝʪʨʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʬʫʥʢʮʠʡ ʩʪʘʣʘ ʦʩʥʦʚʦʡ ʩʪʨʦʛʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʪʝʦʨʠʝʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʟʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʩ 

ʢʦʥʝʯʥʳʤ ʠʣʠ ʩʯʸʪʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ.  

ʉʣʦʚʘʨʴ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ï ʩʧʝʮʠʬʠʯʝʩʢʠʡ. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʣʦʚʘʨʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʠʟʫʯʘʝʤʳʭ ʩʪʫʜʝʥʪʦʤ ʥʘ ʤʣʘʜʰʠʭ ʢʫʨʩʘʭ. ʕʪʦ 

ʩʦʟʜʘʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʟʥʘʢʦʤʩʪʚʝ ʩ ʦʩʥʦʚʥʳʤʠ ʪʝʨʤʠʥʘʤʠ 

ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʨʘʟʚʠʪʠʠ ʠʥʪʫʠʮʠʠ, ʧʨʘʚʠʣʘʤʠ ʜʝʡʩʪʚʠʷ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʨʦʩʪʝʡʰʠʭ ʟʘʜʘʯ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʪʦʨʳʭ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʨʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʪʦʨʠʢʘ.  

ɸʢʩʠʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʰʠʨʠʪʴ ʠʥʪʫʠʪʠʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʪʦʣʢʦʚʘʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠ ʟʥʘʢʦʤʩʪʚʝ ʩ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʠʟʫʯʘʶʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʮʝʣʴʶ 

ʪʝʦʨʠʠ ʷʚʣʷʝʪʩʷ ʥʝ ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʯʝʤ ʤʳ ʟʘʥʠʤʘʝʤʩʷ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʟʥʘʢʦʤʩʪʚʘ ʩ ʪʝʦʨʠʝʡ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʘ ʧʦʩʪʨʦʝʥʠʝ ʘʙʩʪʨʘʢʪʥʳʭ 

ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʤʦʯʴ ʚ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʷʚʣʝʥʠʡ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚʚʦʜʪ̫ʩʷ ʧʦʥʷʪʠ ̫ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʝʸ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʨʘʩʢʨʳʪʠʝ ʩʫʪʠ ʦʙʱʠʭ ʟʘʢʦʥʦʚ ʠ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʝʜʝʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

ʊʘʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʣʦʞʝʥʠʷ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʘʥʘʣʦʛʠʯʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʠʟʣʦʞʝʥʠʷ, ʧʨʠʥʷʪʳʤ ʚ ʜʨʫʛʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥʘʭ, ʷʚʣʷʝʪʩʷ ʧʣʦʜʦʪʚʦʨʥʦʡ, ʠ ʧʦʢʘ ʥʝʪ ʧʨʝʜʣʦʞʝʥʠʡ ʜʨʫʛʦʛʦ ʧʫʪʠ 

ʠʟʣʦʞʝʥʠʷ.   

ʂʥʠʛ, ʫʯʝʙʥʠʢʦʚ, ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʧʠʩʘʥʦ ʠ 

ʠʟʜʘʥʦ ʤʥʦʛʦ. ɺ ʢʘʞʜʦʤ ʠʟʜʘʥʠʠ ʘʚʪʦʨ ʩʪʨʝʤʠʪʩʷ, ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ 

ʢʦʥʪʠʥʛʝʥʪʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʥʦ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ, ʜʘʪʴ ʦʧʠʩʘʥʠʝ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʝʸ ʧʨʠʣʦʞʝʥʠʡ, ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʫʞʜ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʵʪʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ. 

ʊʝʦʨʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ ʭʦʯʝʪʩʷ ʩʨʘʚʥʠʪʴ ʩ ʘʡʩʙʝʨʛʦʤ ʚ ʦʢʝʘʥʝ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʢʦʪʦʨʦʛʦ ʩʢʨʳʪʘ ʧʦʜ ʚʦʜʦʡ. ʀʟʫʯʠʚ ʝʛʦ ʥʘʜʚʦʜʥʫʶ ʯʘʩʪʴ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 

ʩʫʞʜʝʥʠʝ ʦʙʦ ʚʩʸʤ ʘʡʩʙʝʨʛʝ. ʅʦ ʵʪʫ ʥʘʜʚʦʜʥʫʶ ʯʘʩʪʴ ʘʡʩʙʝʨʛʘ ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʮʝʣʷʤʠ, ʤʦʞʥʦ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʥʝʤʫ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʠ ʥʘ ʨʘʟʥʳʝ 

ʜʠʩʪʘʥʮʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʧʨʠ ʨʘʟʥʦʡ ʧʦʛʦʜʝ ʠ ʧʨʠ ʨʘʟʥʦʡ ʦʩʚʝʱʸʥʥʦʩʪʠ 

ʩʦʣʥʮʝʤ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʵʢʨʘʥʠʟʘʮʠʡ ʨʦʤʘʥʦʚ çɺʦʡʥʘ ʠ ʤʠʨè ʃ.ʅ.ʊʦʣʩʪʦʛʦ ʠ 

çʊʠʭʠʡ ɼʦʥè ʄ.ɸ.ʐʦʣʦʭʦʚʘ. ʂʘʞʜʫʶ ʵʢʨʘʥʠʟʘʮʠʶ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʧʨʦʩʪʦʝ ʠʟʣʦʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʪʠʭ ʚʝʣʠʢʠʭ ʨʦʤʘʥʦʚ. ɺ ʩʚʦʠʭ ʵʢʨʘʥʠʟʘʮʠʷʭ 

ʩʮʝʥʘʨʠʩʪ ʠ ʨʝʞʠʩʩʝʨ ʦʪʨʘʞʘʶʪ ʩʚʦʸ ʧʦʥʠʤʘʥʠʝ ʤʳʩʣʝʡ ʠ ʯʫʚʩʪʚ ʘʚʪʦʨʦʚ ʵʪʠʭ 

ʚʝʣʠʢʠʭ ʨʦʤʘʥʦʚ XIX  ʠ XX ʚʝʢʦʚ. ʅʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʤʳ ʥʝ ʜʫʤʘʝʤ ʦʙ ʵʪʦʤ, ʘ 
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ʩʣʝʜʠʤ ʟʘ ʠʟʣʦʞʝʥʠʝʤ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʧʦʪʨʷʩʝʥʠʡ, ʧʦʨʘʞʝʥʠʡ ʠ ʧʦʙʝʜ 

ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʚ ɻʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʘʭ.  

ʍʦʯʝʪʩʷ, ʯʪʦʙʳ ʧʨʠʤʝʨʥʦ ʩ ʵʪʠʭ ʧʦʟʠʮʠʡ ʦʮʝʥʠʚʘʣʘʩʴ ʠ ʧʨʝʜʣʘʛʘʝʤʘʷ 

ʢʥʠʛʘ. 

ɺ ʦʩʥʦʚʫ ʵʪʦʡ ʢʥʠʛʠ ʧʦʣʦʞʝʥ rʣʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʯʠʪʘʣʠʩʴ ʘʚʪʦʨʦʤ ʚ ʪʝʯʝʥʠʝ 

ʨʷʜʘ ʣʝʪ ʥʘ III-IV ʢʫʨʩʝ ʀʥʩʪʠʪʫʪʘ ʤʘʪʝʤʘʪʠʢʠ, ʤʝʭʘʥʠʢʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ 

ʠʤʝʥʠ ʀ.ʀ.ɺʦʨʦʚʠʯʘ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʪʫʜʝʥʪʘʤ 

ʙʘʢʘʣʘʚʨʠʘʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʧʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè.  

ɺʦ ʚʨʝʤʷ ʣʝʢʮʠʠ, ʧʨʠʩʪʫʧʘʷ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʯʝʨʝʜʥʦʡ ʪʝʤʳ, ʣʝʢʪʦʨ 

ʦʙʳʯʥʦ ʩʥʘʯʘʣʘ ʠʟʣʘʛʘʝʪ ʩʫʪʴ ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʦʙʣʝʤʳ, ʩʪʘʚʠʪ ʟʘʜʘʯʫ ʠ ʥʘʤʝʯʘʝʪ 

ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʝʸ ʨʝʰʝʥʠʷ. ʕʪʘ ʯʘʩʪʴ ʣʝʢʮʠʠ ʦʙʳʯʥʦ ʩʪʫʜʝʥʪʦʤ ʧʨʦʩʪʦ 

ʚʳʩʣʫʰʠʚʘʝʪʩʷ ʠ ʦʩʪʘʸʪʩʷ ʟʘ ʨʘʤʢʘʤʠ ʝʛʦ ʢʦʥʩʧʝʢʪʘ. ʇʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ 

ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʵʢʟʘʤʝʥʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʩʧʝʢʪʘ 

ʣʝʢʮʠʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ ʧʘʤʷʪʠ ʵʪʠʭ ʤʦʤʝʥʪʦʚ ʣʝʢʮʠʠ ʦʙʳʯʥʦ ʚʝʩʴʤʘ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʇʦʵʪʦʤʫ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʫʯʝʙʥʠʢʝ ʵʪʠ ʤʦʤʝʥʪʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʟʣʘʛʘʶʪʩʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʢʦʤʤʝʥʪʘʨʠʡ. ʇʦʜ ʵʪʠʤ ʞʝ ʥʘʟʚʘʥʠʝʤ 

ʠʟʣʘʛʘʝʪʩʷ ʠ ʦʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

 ɺ ʢʦʥʩʧʝʢʪʝ ʣʝʢʮʠʡ ʚ ʦʩʥʦʚʥʦʤ ʟʘʧʠʩʘʥʳ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʪʝʦʨʝʤ, ʠʩʭʦʜʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʬʦʨʤʫʣʳ, ʘ ʪʘʢʞʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʪʠʭ ʬʦʨʤʫʣ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʭʦʜʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʝʦʨʝʤ. ʕʪʠ 

ʤʦʤʝʥʪʳ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟʣʘʛʘʶʪʩʷ ʚ ʫʯʝʙʥʠʢʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

ʪʝʦʨʠʷ.   

ʀʣʣʶʩʪʨʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʠʚʦʜʷʪʩʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʧʨʘʢʪʠʢʘ.  

ʊʘʢʦʡ ʩʧʦʩʦʙ ʠʟʣʦʞʝʥʠʷ ʢʫʨʩʘ çʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡè ʜʦʣʞʝʥ ʧʦʤʦʯʴ 

ʩʪʫʜʝʥʪʫ ʚ ʙʦʣʝʝ ʦʩʤʳʩʣʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ ʠ ʫʩʚʦʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʏʝʛʦ ʥʝ ʙʳʚʘʝʪ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʟʘʧʦʤʠʥʘʥʠʠ ʧʝʨʝʜ ʵʢʟʘʤʝʥʦʤ 

ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʪʝʦʨʝʤ ʢʫʨʩʘ ʠʟ ʢʦʥʩʧʝʢʪʘ,  ʢʦʪʦʨʳʝ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʙʳʩʪʨʦ 

ʟʘʙʳʚʘʶʪʩʷ ʧʦʩʣʝ ʩʜʘʯʠ ʵʢʟʘʤʝʥʘ.  
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ɻʃɸɺɸ ʇɽʈɺɸʗ  

ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ 
Ä1.I ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʅʘʧʦʤʥʠʤ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʥʘʯʘʣʴʥʦʝ ʟʥʘʢʦʤʩʪʚʦ ʠ ʧʨʦʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʠʟʫʯʝʥʠʷ ʣʶʙʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʫʨʩʘ ʠʣʠ ʧʨʝʜʤʝʪʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ 

ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. 

ʉʥʘʯʘʣʘ ʚʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠ,̫ ʠʣʠ ʪʝʨʤʠʥʳ. ʕʪʠʤ ʧʦʥʷʪʠʷʤ-

ʪʝʨʤʠʥʘʤ ʥʝʣʴʟʷ ʜʘʪʴ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʄʳ ʧʨʦʩʪʦ ʜʦʛʦʚʘʨʠʚʘʝʤʩʷ, 

ʦʧʠʩʳʚʘʝʤ: ʯʪʦ ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ, ʠʣʠ ʠʤʝʪ ɹʚ ʚʠʜʫ ʥʘʟʳʚʘʷ ʪʦ, ʠʣʠ ʠʥʦʝ 

ʧʦʥʷʪʠʝ-ʪʝʨʤʠʥ.  

ʀʩʧʦʣʴʟʫʷ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ, ʤʳ ʬʦʨʤʫʣʠʨʫʝʤ ʦʧʨʝʜʝʣʝʥʠ ̫

ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʪʁʩʷ ʚ ʜʘʥʥʦʤ ʢʫʨʩʝ. 

ɿʘʪʝʤ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʘʢʩʠʦʤʳ ï ʦʩʥʦʚʥʳʝ ʠʩʭʦʜʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʦʩʥʦʚʥʳʝ 

ʫʪʚʝʨʞʜʝʥʠʷ ʦ ʩʚʦʡʩʪʚʘʭ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪʩʷ ʙʝʟ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. ɸʢʩʠʦʤʳ ï ʵʪʦ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʤ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʧʦʜʯʠʥʷʶʪʩʷ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʘʢʩʠʦʤʘʭ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʣʦʛʠʯʝʩʢʦʡ 

ʜʝʜʫʢʮʠʠ, ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʠ ʜʦʢʘʟʳʚʘʶʪʩʷ ʪʝʦʨʝʤʳ, ʩʣʝʜʩʪʚʠʷ ʠʟ ʪʝʦʨʝʤ ʦ 

ʩʚʦʡʩʪʚʘʭ ʠ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʪʝʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʨʘʥʝʝ, ʪʘʢ ʠ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʚʚʦʜʷʪʩʷ ʧʦ ʤʝʨʝ 

ʨʘʩʰʠʨʝʥʠʷ ʢʨʫʛʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʦʧʨʦʩʦʚ ʠʟʫʯʘʝʤʦʛʦ ʢʫʨʩʘ. ʈʝʰʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ ʥʘʜʦ ʧʨʠʤʝʥʷʪʴ ʜʦʢʘʟʘʥʥʳʝ ʪʝʦʨʝʤʳ ʠ ʩʣʝʜʩʪʚʠʷ.  

ʅʘʧʨʠʤʝʨ, ʧʨʠʩʪʫʧʘʷ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʢ ʠʟʫʯʝʥʠʶ ʛʝʦʤʝʪʨʠʠ, ʤʳ ʩʥʘʯʘʣʘ 

ʟʥʘʢʦʤʠʤʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʛʝʦʤʝʪʨʠʠ: ʪʦʯʢʘ, ʧʨʷʤʘʷ, ʣʫʯ, ʦʪʨʝʟʦʢ, 

ʧʣʦʩʢʦʩʪʴ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʨʷʤʳʝ ʠ ʪ.ʜ. 

ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʧʦʥʷʪʠʷ, ʤʳ ʬʦʨʤʫʣʠʨʫʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʬʠʛʫʨ - ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʛʝʦʤʝʪʨʠʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʘʤʠ ʠʟʫʯʝʥʠʷ: ʫʛʣʘ, 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʚʦʦʙʱʝ ʠ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ, ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, 

ʪʨʘʧʝʮʠʠ, ʦʢʨʫʞʥʦʩʪʠ ʠ ʪ.ʜ. 

ɿʘʪʝʤ ʤ  r ʧʨʠʥʠʤʘʝʤ çʢʘʢ ʠʩʪʠʥʳ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘè 

ʧʷʪʴ ʘʢʩʠʦʤ ʛʝʦʤʝʪʨʠʠ ï ʧʷʪʴ ʧʦʩʪʫʣʘʪʦʚ ɽʚʢʣʠʜʘ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʤʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʘʚʠʣʘ ʣʦʛʠʯʝʩʢʦʡ ʜʝʜʫʢʮʠʠ, ʬʦʨʤʫʣʠʨʫʝʤ ʠ 

ʜʦʢʘʟʳʚʘʝʤ ʨʘʟʣʠʯʥʳʝ ʪʝʦʨʝʤʳ ʠ ʩʣʝʜʩʪʚʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ 

ʦʙʲʝʢʪʦʚ ʛʝʦʤʝʪʨʠʠ, ʢʦʪʦʨʳʤ ʨʘʥʝʝ ʙʳʣʠ ʜʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ.  

ʅʘʧʨʠʤʝʨ: çʉʫʤʤʘ ʫʛʣʦʚ ʣʶʙʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ pè; çɺ ʣʶʙʦʡ 
ʪʨʝʫʛʦʣʴʥʠʢ ʤʦʞʥʦ ʚʧʠʩʘʪʴ ʦʢʨʫʞʥʦʩʪʴ, ʮʝʥʪʨ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ 

ʧʝʨʝʩʝʯʝʥʠʷ ʙʠʩʩʝʢʪʨʠʩ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘè; çʉʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʜʣʠʥ ʩʪʦʨʦʥ 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ ʨʘʚʥʘ ʩʫʤʤʝ ʢʚʘʜʨʘʪʦʚ ʜʣʠʥ ʝʛʦ ʜʠʘʛʦʥʘʣʝʡè ʠ ʪ.ʜ. 

ʗʩʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ ʚ ʠʟʫʯʘʝʤʳʡ ʧʨʝʜʤʝʪ, ʧʦ ʤʝʨʝ ʨʘʩʰʠʨʝʥʠʷ   

ʟʥʘʢʦʤʩʪʚʘ ʩ ʧʨʦʩʪʝʡʰʠʤʠ ʧʦʥʷʪʠʷʤʠ, ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ, ʠʟʫʯʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ, ʤʳ ʚʚʦʜʠʤ ʥʦʚʳʝ ʧʦʥʷʪʠʷ, ʬʦʨʤʫʣʠʨʫʝʤ ʥʦʚʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʠ ʜʦʢʘʟʳʚʘʝʤ ʪʝʦʨʝʤʳ ʦʙ ʠʭ ʩʚʦʡʩʪʚʘʭ.  

ʇʦʟʥʘʢʦʤʠʤʩʷ ʪʝʧʝʨʴ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʪʝʤ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʚ ʰʢʦʣʴʥʦʤ 
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ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ) ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ, ʠʣʣʶʩʪʨʠʨʫʷ ʠʭ ʧʨʠʤʝʨʘʤʠ. 

ʊʝʦʨʠʷ 

ʇʝʨʚʳʤ ʦʩʥʦʚʥʳʤ ʧʦʥʷʪʠʝʤ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ 

ʠʩʧʳʪʘʥʠʷ ʠʣʠ ʦʧʳʪʘ. 

ʀʩʧʳʪʘʥʠʝ ʠʣʠ ʦʧʳʪ ï ʥʝʢʦʪʦʨʳʡ ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ ʠ ʜʝʡʩʪʚʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʘʢʦʡ-ʪʦ ʮʝʣʠ.  

 ɺʚʦʜʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʷʪʠʝ ʠʩʧʳʪʘʥʠʷ, ʤʳ ʣʠʰʴ ʜʦʛʦʚʘʨʠʚʘʝʤʩʷ: ʥʘ 

ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʧʨʠ ʩʪʨʝʤʣʝʥʠʠ ʠʣʠ ʞʝʣʘʥʠʠ ʨʝʘʣʠʟʦʚʘʪʴ 

ʩʚʦʶ ʢʦʥʢʨʝʪʥʫʶ ʮʝʣʴ. ʇʨʠʚʝʜʸʤ ʧʨʦʩʪʝʡʰʠʝ ʧʨʠʤʝʨʳ ʠʩʧʳʪʘʥʠʡ ʠʣʠ ʦʧʳʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʤʳ ʜʦʣʞʥʳ ʧʦ ʠʤʝʶʱʝʤʫʩʷ ʦʧʠʩʘʥʠʶ ʠʩʧʳʪʘʥʠʷ ʠʣʠ ʦʧʳʪʘ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʳʩʣʝʥʥʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʵʪʦ ʠʩʧʳʪʘʥʠʝ, ʥʝ ʠʤʝʷ ʚ ʨʫʢʘʭ ʤʦʥʝʪ, 

ʢʦʣʦʜʳ ʢʘʨʪ ʠʣʠ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ. 

ʇʨʘʢʪʠʢʘ 
ʇʨʠʤʝʨ 1. ʄʦʥʝʪʘ ʥʘʫʜʘʯʫ ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ ʦʜʠʥ ʨʘʟ.  

ʏʪʦ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʚ ʦʧʠʩʘʥʠʠ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʣʠ ʦʧʳʪʘ? ɹʝʨʸʪʩʷ 

çʭʦʨʦʰʘʷè, ʥʝ ʛʥʫʪʘʷ ʤʦʥʝʪʘ ʠ çʯʝʩʪʥʦè ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ ʚʚʝʨʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʤ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʤʦʥʝʪʘ ʧʘʜʘʝʪ ʥʘ ʨʦʚʥʫʶ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. 

ʇʨʠʤʝʨ 2. ʄʦʥʝʪʘ ʥʘʫʜʘʯʫ ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ ʪʨʠ ʨʘʟʘ (n ʨʘʟ).  

ɿʜʝʩʴ ʤʳ ʪʨʠ ʨʘʟʘ (n ʨʘʟ) ʧʦʚʪʦʨʷʝʤ ʫʩʣʦʚʠʷ ʠ ʜʝʡʩʪʚʠʷ, ʟʘʧʠʩʘʥʥʳʝ ʚ 

ʧʝʨʚʦʤ ʧʨʠʤʝʨʝ.   

ʇʨʠʤʝʨ 3. ʀʟ ʢʦʣʦʜʳ ʢʘʨʪ ʥʘʫʜʘʯʫ ʠʟʚʣʝʢʘʝʪʩʷ ʦʜʥʘ ʢʘʨʪʘ. 

ɺ ʦʧʠʩʘʥʠʠ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʙʝʨʸʪʩʷ çʭʦʨʦʰʘʷè, 

ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʥʥʘʷ ʢʦʣʦʜʘ çʥʝʢʨʘʧʣʝʥʥʳʭè ʢʘʨʪ. ʀʟ ʵʪʦʡ ʢʦʣʦʜʳ 

ʧʨʦʠʟʚʦʣʴʥʦ, ʩʣʫʯʘʡʥʦ ʚʳʙʠʨʘʝʪʩʷ ʦʜʥʘ ʢʘʨʪʘ.  ʆʜʥʘʢʦ, ʪʘʢʦʝ ʦʧʠʩʘʥʠʝ 

ʠʩʧʳʪʘʥʠʷ ï ʥʝ ʜʦʩʪʘʪʦʯʥʦʝ. ʄʳ ʥʝ ʩʤʦʞʝʤ ʚ ʪʦʯʥʦʩʪʠ ʤʳʩʣʝʥʥʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ 

ʵʪʦ ʠʩʧʳʪʘʥʠʝ, ʝʩʣʠ ʥʝ ʙʫʜʝʤ ʟʥʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʪ ʚ ʢʦʣʦʜʝ. 

ʇʨʠʤʝʨ 4. ʀʛʨʘʣʴʥʘʷ ʢʦʩʪʴ ʥʘʫʜʘʯʫ ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ ʦʜʠʥ ʨʘʟ. 

ʀʛʨʘʣʴʥʘʷ ʢʦʩʪʴ ï ʢʫʙʠʢ, ʥʘ ʰʝʩʪʠ ʛʨʘʥʷʭ ʢʦʪʦʨʦʛʦ ʥʘʥʝʩʝʥʳ ʦʜʥʘ, ʜʚʝ, ʪʨʠ, 

é, ʰʝʩʪʴ ʪʦʯʝʢ, ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ ʚʚʝʨʭ (ʢʘʢ ʠ ʤʦʥʝʪʘ) ʠ ʧʘʜʘʝʪ ʥʘ ʨʦʚʥʫʶ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ.  

ʇʨʠʤʝʨ 5. ʄʦʥʝʪʘ ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ ʜʦ ʧʝʨʚʦʛʦ ʚʳʧʘʜʝʥʠʷ çʛʝʨʙʘè. 

ʄʳ ʧʦʜʙʨʘʩʳʚʘʝʤ ʤʦʥʝʪʫ ʠ ʩʤʦʪʨʠʤ ʥʘ ʨʝʟʫʣʴʪʘʪ ï çʛʝʨʙè ʠʣʠ çʨʝʰʸʪʢʘè 

ʦʢʘʟʘʣʠʩʴ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠ. ɽʩʣʠ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʦʢʘʟʘʣʩʷ çʛʝʨʙè, ʪʦ 

ʧʦʜʙʨʘʩʳʚʘʥʠʷ ʧʨʝʢʨʘʱʘʝʤ, ʝʩʣʠ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʦʢʘʟʘʣʘʩʴ çʨʝʰʸʪʢʘè, ʪʦ 

ʩʥʦʚʘ ʠ ʩʥʦʚʘ ʧʦʜʙʨʘʩʳʚʘʝʤ ʤʦʥʝʪʫ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʥʝ ʫʚʠʜʠʤ 

çʛʝʨʙè.  

ʊʝʦʨʠʷ 
ɺʪʦʨʳʤ ʦʩʥʦʚʥʳʤ ʧʦʥʷʪʠʝʤ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ 

çʵʣʝʤʝʥʪʘʨʥʦ ʠʩʭʦʜʘè. 

ʕʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ ï ʥʝʢʦʪʦʨʳʡ ʧʨʦʩʪʝʡʰʠʡ ʨʝʟʫʣʴʪʘʪ ʠʩʧʳʪʘʥʠʷ ʠʣʠ 

ʦʧʳʪʘ.   

ɹʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʧʳʪʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʠʩʭʦʜʳ ʤʦʞʥʦ ʧʝʨʝʯʠʩʣʠʪʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 



10 

 

ʦʙʦʟʥʘʯʘʪʴ 
i
w. 

ʇʨʘʢʪʠʢʘ 
ʈʘʩʩʤʦʪʨʠʤ ʧʷʪʴ ʧʨʠʤʝʨʦʚ ʟʘʧʠʩʘʥʥʳʭ ʚʳʰʝ ʠʩʧʳʪʘʥʠʡ, ʠ ʚʳʧʠʰʝʤ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʵʪʠʭ ʠʩʧʳʪʘʥʠʡ. 

ʇʨʠʤʝʨ 1. ʗʩʥʦ, ʯʪʦ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʠʩʭʦʜʘʤʠ ʙʫʜʫʪ 
1
w- çʛʝʨʙè ʠ 

2
w - 

çʨʝʰyʪʢʘè. 

ɺ ʦʧʠʩʘʥʠʠ ʧʦʥʷʪʠʷ çɻ ʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜè ʪʝʨʤʠʥ ʧʨʦʩʪʝʡʰʠʡ ʨʝʟʫʣʴʪʘʪ 

ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʤʳʩʣʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʯʠʩʣʝʥʠ ̫

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʷ ʠʣʠ ʦʧʳʪʘ. ʊʦ ʝʩʪʴ, ʪʝʨʤʠʥ ʧʨʦʩʪʝʡʰʠʡ ʨʝʟʫʣʴʪʘʪ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʧʦʜʨʦʙʥʦʡ ʜʝʪʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʧʳʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʮʝʣʴʶ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʧʳʪʘʥʠʷ.  

ɺʦ ʚʪʦʨʦʤ ʧʨʠʤʝʨʝ ʧʝʨʝʯʠʩʣʝʥʠʝ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ, ʢʘʢ ʧʨʦʩʪʝʡʰʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʚʫʤʷ ʚʘʨʠʘʥʪʘʤʠ. ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ 

ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʠ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʧʳʪʘʥʠʷ. 

 ʇʨʠʤʝʨ 2. ʘ)  ɽʩʣʠ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪ ɹʚʳʧʘʜʝʥʠʡ çʛʝʨʙʦʚè 

ʠ çʨʝʰʸʪʦʢè ʧʨʠ ʪʨʸʭ ʧʦʜʙʨʘʩʳʚʘʥʠʷʭ ʤʦʥʝʪʳ, ʪʦ ʤʳ ʟʘʧʠʝhʤ ʚʦʩʝʤʴ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ: ( )ʨ,ʨ,ʨ-
1
w , ( )ʛ,ʨ,ʨ-

2
w , ( )ʨ,ʛ,ʨ-

3
w , ( )ʨ,ʨ,ʛ-

4
w , 

( )ʛ,ʛ,ʨ-
5
w , ( )ʛ,ʨ,ʛ-

6
w , ( )ʨ,ʛ,ʛ-

7
w , ( )ʛ,ʛ,ʛ-

8
w . 

ʙ) ɽʩʣʠ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ çʛʝʨʙʦʚè, ʧʦʷʚʠʚʰʠʭʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʨʸʭ ʧʦʜʙʨʘʩʳʚʘʥʠʡ ʤʦʥʝʪʳ, ʠ ʥʘʤ ʥʝ ʚʘʞʥʦ, ʚ ʢʘʢʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʥʠ ʧʦʷʚʣʷʣʠʩʴ, ʪʦ ʤʳ ʟʘʧʠʰʝʤ ʯʝʪʳʨʝ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʠʩʭʦʜʘ: ( )ʛʝʨʙʦʚʥʦʣʴ-
0
w , ( )ʛʝʨʙʦʜʠʥ-

1
w , ( )ʛʝʨʙʘʜʚʘ-

2
w , 

( )ʛʝʨʙʘʪʨʠ-
3
w . 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ ʠ ʜʝʡʩʪʚʠʡ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʜʠʥʘʢʦʚ, ʘ 

ʚʦʟʤʦʞʥʳʝ ʮʝʣʠ ʠʩʧʳʪʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʟʘʧʠʩʘʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ ʥʘʟʚʘʥʠʡ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ. ʅʦ ʠ ʚ ʧʝʨʚʦʤ ʠ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʤʳ ʚʠʜʠʤ, ʯʪʦ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʝʡʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʩʧʳʪʘʥʠʷ ʠʣʠ ʦʧʳʪʘ. 

ɺ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ ʤʳ ʫʚʠʜʠʤ, ʯʪʦ ʥʘʟʚʘʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʢʘʢ 

ʧʨʦʩʪʝʡʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʨʦʡ ʥʝ ʪʦʣʴʢʦ ʮʝʣʴʶ 

ʠʩʧʳʪʘʥʠʷ, ʥʦ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴʶ ʠʩʧʳʪʘʪʝʣʷ ʨʘʟʣʠʯʘʪʴ ʚʘʨʠʘʥʪʳ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʧʳʪʘ. 

ʇʨʠʤʝʨ 3.  ʘ) ʅʘʟʚʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ 

ʦʥʦ ʦʜʥʦʟʥʘʯʥʦ ʚʦʩʧʨʠʥʠʤʘʣʦʩʴ ʚʩʝʤʠ ʠʥʪʝʨʝʩʫʶʱʠʤʠʩʷ ʵʪʠʤ ʠʩʧʳʪʘʥʠʝʤ ʠ ʥʝ 

ʜʦʧʫʩʢʘʣʦ ʨʘʟʣʠʯʥʳʭ ʪʦʣʢʦʚʘʥʠʡ ʝʛʦ. ʇʦʵʪʦʤʫ ʙʫʜʝʪ ʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚ ʵʪʦʤ 

ʧʨʠʤʝʨʝ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ: 
i
w- ʥʦʤʠʥʘʣ ʢʘʨʪʳ. ʅʦ ʤʳ ʩʨʘʟʫ ʟʘʤʝʯʘʝʤ, ʯʪʦ 

ʤʳ ʥʝ ʤʦʞʝʤ ʧʝʨʝʯʠʩʣʠʪʴ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʠ ʫʢʘʟʘʪʴ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. 

ʕʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚ ʧʨʠʤʝʨʝ 3 ʩʫʪʠ ʠʩʧʳʪʘʥʠʷ 

ʤʳ, ʧʝʨʝʯʠʩʣʷ ̫ ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ ʠ ʜʝʡʩʪʚʠʡ ʩ ʢʦʣʦʜʦʡ ʢʘʨʪ, ʥʝ ʫʢʘʟʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʪ ʚ ʢʦʣʦʜʝ. ʊʦ ʝʩʪʴ, ʙʳʣ ʧʝʨʝʯʠʩʣʝʥ ʥʝ ʚʝʩɹ  ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ. 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʢʦʣʦʜʝ 36 ʢʘʨʪ. ʊʝʧʝʨʴ ʤ  rʩʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʵʣʝʤʝʥʪʘʨʥʳʡ 

ʠʩʭʦʜ: 
i
w- ʥʦʤʠʥʘʣ ʢʘʨʪʳ, ʛʜʝ 3621 ,...,,i= .  

ʄʝʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʠʛʨʦʢ ʤʦʞʝʪ ʥʝ ʫʤʝʪʴ ʦʪʣʠʯʘʪʴ, ʥʘʧʨʠʤʝʨ, 
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çʪʨʝʬʦʚʫʶ ʩʝʤʸʨʢʫè ʦʪ çʪʨʝʬʦʚʦʡ ʜʝʚʷʪʢʠè. ʅʦ ʦʥ ʤʦʞʝʪ ʦʪʣʠʯʠʪʴ ʢʘʨʪʫ 

ʪʨʝʬʦʚʦʡ ʤʘʩʪʠ ʦʪ ʢʘʨʪʳ ʧʠʢʦʚʦʡ ʤʘʩʪʠ, ʠʣʠ - çʢʘʨʪʠʥʢʫè ʦʪ çʪʫʟʘè, ʠʣʠ ʦʪ 

çʮʠʬʨʳè.  ʇʦʵʪʦʤʫ ʦʥ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʜʚʘ ʪʘʢʠʭ ʚʘʨʠʘʥʪʘ ʥʘʟʚʘʥʠʡ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʚ ʵʪʦʤ ʠʩʧʳʪʘʥʠʠ: 

ʙ) "ʤʘʩʪʠʙʫʙʥʦʚʦʡʢʘʨʪʘ"-
1
w ; "ʤʘʩʪʠʪʨʝʬʦʚʦʡʢʘʨʪʘ"-

2
w ; 

"ʤʘʩʪʠʧʠʢʦʚʦʡʢʘʨʪʘ"-
3
w ;    "ʤʘʩʪʠʯʠʨʚʦʚʦʡʢʘʨʪʘ"-

4
w . 

ʚ) "ʮʠʬʨʘ"-
1
w ; "ʢʘʨʪʠʥʢʘ"-

2
w ; "ʪʫʟ"-

3
w . 

ʅʦ ʚʩʝʛʜʘ, ʟʘʧʠʩʘʚ ʥʘʟʚʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ, ʤʳ ʜʦʣʞʥʳ ʫʙʝʜʠʪʴʩʷ, 

ʯʪʦ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ ʚʩʝʛʜʘ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʦʜʠʥ 

ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ. 

ʇʨʠʤʝʨ 4.  ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʟʘʧʠʩʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʥʝ ʚʳʟʳʚʘʝʪ 

ʟʘʪʨʫʜʥʝʥʠʡ:  ʪʦʯʝʢ" iʢʦʩʪʠ ʘʥʠ ʚʝʨʭʥʝʡ ʛʨ ʥʘ"
i
-w , ʛʜʝ 654321 ,,,,,i= . 

ʇʨʠʤʝʨ 5.  ɽʩʪʝʩʪʚʝʥʥʦ, ʥʘʟʚʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴ 

ʯʠʩʣʦ ʩʜʝʣʘʥʥʳʭ ʧʦʜʙʨʘʩʳʚʘʥʠʡ ʤʦʥʝʪʳ. ɽʩʣʠ çʛʝʨʙè ʥʝ ʚʳʧʘʜʘʝʪ, ʘ ʥʘʤ 

ʙʦʣʴʰʝ ʜʝʣʘʪʴ ʥʝʯʝʛʦ, ʪʦ ʧʦʜʙʨʘʩʳʚʘʪʴ ʤʦʥʝʪʫ ʤʳ ʙʫʜʝʤ ʦʯʝʥʴ ʜʦʣʛʦ. ʇʦʵʪʦʤʫ 

ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ ʟʘʧʠʰʝʤ ʪʘʢ: ʤʦʥʝʪʳ"ʥʠʡʧʦʜʙʨʘʩʳʚʘiʩʜʝʣʘʥʦ"-iw , 

ʛʜʝ ,.....,,i 321= , ʪʦ ʝʩʪʴ )ʛ,ʨ,...,ʨ,ʨ(

i

i )()'&
1-

=w .  

ʆʩʥʦʚʥʦʝ ʧʦʥʷʪʠʝ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ - çʤʥʦʞʝʩʪʚʦè ʤʳ ʧʦʥʠʤʘʝʤ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʵʣʝʤʝʥʪʦʚ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʧʦ ʢʘʢʦʤʫ-ʪʦ ʧʨʠʟʥʘʢʫ. 

ʇʦʵʪʦʤʫ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ, ʦʙʲʝʜʠʥʠʤ ʚʦ ʤʥʦʞʝʩʪʚʦ W, ʢʦʪʦʨʦʝ ʙʫʜʝʤ 

ʥʘʟʳʚʘʪʴ çʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚè. ʉʠʤʚʦʣʦʤ W ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ. 

ʇʨʘʢʪʠʢʘ 

ɺ ʧʨʠʤʝʨʝ 1 ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ: 

{ }
21
ww,=W  ʠ 2=W . 

ɺ ʧʨʠʤʝʨʝ 2 ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ ʠ ʜʝʡʩʪʚʠʡ ʩ ʤʦʥʝʪʦʡ ï ʠʩʧʳʪʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʟʘʧʠʩʘʪʴ ʜʚʘ ʚʘʨʠʘʥʪʘ  ʥʘʟʚʘʥʠʷ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ. ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ 

ʤʥʦʞʝʩʪʚʦ W - ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʙʫʢʚ 

çʛè ʠ çʨè, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʸʭ ʧʦʜʙʨʘʩʳʚʘʥʠʡ ʤʦʥʝʪʳ: 

{ }
87654321
wwwwwwww ,,,,,,,=W  ʠ 8=W . ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʤʥʦʞʝʩʪʚʦ W - 

ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʢʦʣʠʯʝʩʪʚ ʚʳʧʘʜʝʥʠʡ  çʛʝʨʙʘè ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʸʭ 

ʧʦʜʙʨʘʩʳʚʘʥʠʡ ʤʦʥʝʪʳ: { }
3210
wwww ,,,=W  ʠ 4=W .  

ʇʨʠʤʝʨ 3ʘ). ɿʜʝʩʴ W - ʵʢʚʠʚʘʣʝʥʪʥʦ ʤʥʦʞʝʩʪʚʫ ʚʦʟʤʦʞʥʳʭ ʥʦʤʠʥʘʣʦʚ ʢʘʨʪ 

ʚ ʢʦʣʦʜʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ 36 ʢʘʨʪ: {}
i
w=W , ʛʜʝ 3621 ,...,,i= ʠ 36=W .  

ʇʨʠʤʝʨ 3ʙ). ɿʜʝʩʴ W - ʵʢʚʠʚʘʣʝʥʪʥʦ ʤʥʦʞʝʩʪʚʫ ʚʦʟʤʦʞʥʳʭ çʤʘʩʪʝʡè ʢʘʨʪ 

ʚ ʢʦʣʦʜʝ: {}
i
w=W , ʛʜʝ 4321 ,,,i= ʠ 4=W .  

ʇʨʠʤʝʨ 3ʚ). ɿʜʝʩʴ W - ʵʢʚʠʚʘʣʝʥʪʥʦ ʤʥʦʞʝʩʪʚʫ ʚʦʟʤʦʞʥʳʭ ʪʠʧʦʚ ʨʠʩʫʥʢʦʚ 

ʥʘ ʢʘʨʪʘʭ: {}
i
w=W , ʛʜʝ 321 ,,i= ʠ 3=W . 

ʌʦʨʤʫʣʠʨʦʚʘʥʠʝ ʠ ʚʠʜ ʟʘʧʠʩʠ ʢʘʢ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ 
i
w, ʪʘʢ ʠ ʩʘʤʦʛʦ 
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ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʜʦʣʞʥʳ ʙʳʪʴ ʯʸʪʢʠʤʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʙʳʪʴ ʢʨʘʪʢʠʤʠ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʦʣʢʦʚʘʥʠʷ. ʋʤʝʥʠʝ 

ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ ʥʘʟʚʘʥʠʷ ʵʪʠʭ ʪʝʨʤʠʥʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʘʢʪʠʢʦʡ, 

ʥʘʢʘʧʣʠʚʘʶʱʝʡʩʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʘʟʣʠʯʥʳʭ, ʧʦʨʦʡ ʚʥʝʰʥʝ ʥʝ ʧʦʭʦʞʠʭ, 

ʦʧʠʩʘʥʠʡ ʠʩʧʳʪʘʥʠʡ ʠʣʠ ʦʧʳʪʦʚ.  

ʇʨʠʤʝʨ 4.  ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʟʘʧʠʩʴ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʥʝ 

ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʫʜʥʝʥʠʡ. ʉʜʝʣʘʡʪʝ ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʇʨʠʤʝʨ 5. ʄʥʦʞʝʩʪʚʦʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʙʫʜʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ )ʛ,ʨ,...,ʨ,ʨ(

i

i )()'&
1-

=w , ʛʜʝ ,.....,,i 321= , ʪʦ ʝʩʪʴ {}
i
w=W . ʕʪʦ 

ʤʥʦʞʝʩʪʚʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʤʥʦʞʝʩʪʚʫ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʪʦ ʝʩʪʴ W - ʩʯʸʪʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʠʣʠ a=W . 

ʊʝʦʨʠʷ 

ʈʘʩʩʤʦʪʨʝʚ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ: ʠʩʧʳʪʘʥʠʡ ʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʤʳ ʤʦʞʝʤ ʪʝʧʝʨʴ ʜʘʪʴ ʧʝʨʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ï ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ. 

ʅʦ ʩʥʘʯʘʣʘ ʦʙʨʘʪʠʤʩʷ ʢ ʚʘʨʠʘʥʪʫ ʘ) ʚʳʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʚ 

ʧʨʠʤʝʨʝ 3. ʇʫʩʪʴ ʨʝʘʣʠʟʘʮʠʷ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ 
j
w  ʦʟʥʘʯʘʝʪ ʠʟʚʣʝʯʝʥʠʝ 

çʙʫʙʥʦʚʦʛʦ ʢʦʨʦʣʷè, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ 
21 ++ jj

,ww  ʠ 
3+j

w  

ʦʟʥʘʯʘʶʪ ʠʟʚʣʝʯʝʥʠʝ ʯʠʨʚʦʥʥʦʛʦ, ʪʨʝʬʦʚʦʛʦ ʠ ʧʠʢʦʚʦʛʦ ʢʦʨʦʣʷ. 

 

                                                      W                 ʇʨʝʜʩʪʘʚʠʚ ʤʥʦʞʝʩʪʚʦ W ʢʘʢ 
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w     ¶      ʷʚʣʷʶʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ 

¶          ¶           ¶                      ¶           ¶      ʤʥʦʞʝʩʪʚʘ W.  ʉ ʜʨʫʛʦʡ 
¶   ¶   ¶      ¶          ¶        ¶          ¶   ¶          ʩʪʦʨʦʥʳ, ʵʪʠ ʵʣʝʤʝʥʪʘʨʥʳʝ 

     ¶       ¶    ¶   ¶     ¶      ¶    ¶
36
w             ʠʩʭʦʜʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜʥʦ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʧʦ ʦʙʲʷʚʣʝʥʥʦʤʫ ʥʘʤʠ ʝʜʠʥʦʤʫ ʜʣʷ ʚʩʝʭ ʥʠʭ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʧʨʠʟʥʘʢʫ: çʢʦʨʦʣʠè.  ɸʥʘʣʦʛʠʯʥʦ, ʦʙʲʷʚʣʷʷ ʠʥʪʝʨʝʩʫʶʱʠʡ ʥʘʩ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʧʨʠʟʥʘʢ, ʥʘʧʨʠʤʝʨ - çʢʘʨʪʠʥʢʠè, ʤʳ ʤʦʞʝʤ ʫʢʘʟʘʪʴ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, 

ʢʦʪʦʨʳʝ ʵʪʠʤ ʧʨʠʟʥʘʢʦʤ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʧʦʜʤʥʦʞʝʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ 12 

ʵʣʝʤʝʥʪʦʚ.  

ʉʬʦʨʤʫʣʠʨʫʝʤ ʪʝʧʝʨʴ ʚʘʞʥʝʡʰʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʉʣʫʯʘʡʥʳʤ ʩʦʙʳʪʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʣʶʙʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ 

ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʬʦʨʤʫʣʠʨʦʚʢʘ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʳ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ 

ʤʥʦʞʝʩʪʚʘ W ʦʙʲʝʜʠʥʷʝʤ ʚ ʧʦʜʤʥʦʞʝʩʪʚʦ. 

ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ 

ʘʣʬʘʚʠʪʘ A, B, C, D, é . 

ɺ ʧʨʠʤʝʨʝ 3ʘ ʤʳ ʤʦʞʝʤ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢʠʝ ʩʦʙʳʪʠʷ: 



13 

 

ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ï ʧʦʷʚʠʣʩʷ çʢʦʨʦʣʴè; 

ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ B ï ʧʦʷʚʠʣʘʩʴ çʢʘʨʪʠʥʢʘè; 

ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ C ï ʠʟʚʣʝʯʝʥʘ ʢʘʨʪʘ çʙʫʙʥʦʚʦʡ ʤʘʩʪʠè; 

ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ D ï ʠʟʚʣʝʯʸʥ çʪʫʟè. 

ɺ ʧʨʠʤʝʨʝ 3ʘ ʩʣʦʚʘ ʧʦʷʚʠʣʩʷ, ʠʟʚʣʝʯʸʥ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʩʤʳʩʣ, 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʦʤʧʣʝʢʩʦʤ ʫʩʣʦʚʠʡ ʠ ʜʝʡʩʪʚʠʡ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʧʳʪʘʥʠʷ, ʦʧʳʪʘ ʨʝʘʣʠʟʫʝʪʩʷ ʦʜʠʥ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 
i
w ʠʟ 

ʤʥʦʞʝʩʪʚʘ W. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ, ʦʧʳʪʘ ʥʘʩʪʫʧʘʝʪ ʩʣʫʯʘʡʥʦʝ 

ʩʦʙʳʪʠʝ A, ʷʚʣʷʶʱʝʝʩʷ ʥʝʢʦʪʦʨʳʤ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʤʥʦʞʝʩʪʚʘ W.  

ʆʧʨʝʜʝʣʝʥʠʝ 2. ʕʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 
i
w, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʛʦ ʦʟʥʘʯʘʝʪ 

ʥʘʩʪʫʧʣʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A, ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʤ 

ʠʩʭʦʜʦʤ ʩʦʙʳʪʠʶ A.  

ʊʘʢ ʢʘʢ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ, ʪʦ, ʧʝʨʝʧʠʩʳʚʘʷ ʚʩʝ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʝ ʵʪʦʤʫ ʩʦʙʳʪʠʶ, ʤʦʞʝʤ, ʥʘʧʨʠʤʝʨ, 

ʟʘʧʠʩʘʪʴ ʩʦʙʳʪʠʝ A ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: { }
321 +++

=
jjjj

,,,A wwww  ʠ ʧʦʜʩʯʠʪʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʠʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʝʤʫ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ: 4==mA .   

ʀʟ ʢʫʨʩʘ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʦʧʝʨʘʮʠʠ 

ʦʙʲʝʜʠʥʝʥʠ,̫ ʧʝʨʝʩʝʯʝʥʠ,̫ ʚʳʯʠʪʘʥʠʷ (ʨʘʟʥʦʩʪʠ) ʤʥʦʞʝʩʪʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʶʪʩʷ ʥʦʚʳʝ ʤʥʦʞʝʩʪʚʘ. ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʥʘʩʪʫʧʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʤʥʦʞʝʩʪʚʘʤʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʦʧʝʨʘʮʠʠ 

ʦʙʲʝʜʠʥʝʥʠʷ, ʧʝʨʝʩʝʯʝʥʠʷ, ʚʳʯʠʪʘʥʠʷ. ʅʦ, ʪʘʢ ʢʘʢ ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʝʸ 

ʪʝʨʤʠʥʦʣʦʛʠʷ ʥʘʯʘʣʠ ʩʚʦʸ ʨʘʟʚʠʪʠʝ ʨʘʥʴʰʝ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ, ʪʦ ʵʪʠ ʦʧʝʨʘʮʠʠ ʩʦ 

ʩʣʫʯʘʡʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ʠʤʝʶʪ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʚʦʸ ʥʘʟʚʘʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ C ʥʘʟʳʚʘʝʪʩʷ ʩʫʤʤʦʡ ʩʦʙʳʪʠʡ A ʠ B, 

ʝʩʣʠ ʝʤʫ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʝ ʠʣʠ 

ʩʦʙʳʪʠʶ A, ʠʣʠ ʩʦʙʳʪʠʶ B. 

ʗʩʥʦ, ʯʪʦ ʚ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʘʥʘʣʦʛʦʤ ʩʫʤʤʳ ʩʦʙʳʪʠʡ ʚ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʙʫʜʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʤʥʦʞʝʩʪʚ. ʇʦʵʪʦʤʫ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ: 

{ }BABAC iii ÍÙÍÙÍ== www ,:W8 . 

ɽʩʣʠ A ʠ C ï ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʧʨʠʤʝʨʝ 3ʘ, ʪʦ ʥʘʩʪʫʧʣʝʥʠʝ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ CA8 ʤʳ ʧʦʥʠʤʘʝʤ ʢʘʢ ʧʦʷʚʣʝʥʠʝ ʠʣʠ ʢʘʨʪʳ çʢʦʨʦʣʴè, ʠʣʠ 

ʢʘʨʪʳ çʙʫʙʥʦʚʘ ̫ʤʘʩʪʴè. 

ʆʧʨʝʜʝʣʝʥʠʝ 4. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ D ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʩʦʙʳʪʠʡ A 

ʠ B, ʝʩʣʠ ʝʤʫ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʝ ʠ 

ʩʦʙʳʪʠʶ A, ʠ ʩʦʙʳʪʠʶ B. 

ɺ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʘʥʘʣʦʛʦʤ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʙʳʪʠʡ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʙʫʜʝʪ ʧʝʨʝʩʝʯʝʥʠʝ ʤʥʦʞʝʩʪʚ. ʇʦʵʪʦʤʫ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ: 

{ }B,A:BAD
iii
ÍØÍØÍ== www W1 . 

ɼʣʷ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ A ʠ C, ʟʘʧʠʩʘʥʥʳʭ ʚ ʧʨʠʤʝʨʝ 3ʘ, ʥʘʩʪʫʧʣʝʥʠʝ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ CA1 ʤʳ ʧʦʥʠʤʘʝʤ ʢʘʢ ʧʦʷʚʣʝʥʠʝ ʢʘʨʪʳ çʙʫʙʥʦʚʳʡ 

ʢʦʨʦʣʴè.  
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 ʆʧʨʝʜʝʣʝʥʠʝ 5. ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ: çʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ 

ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ Bè, ʝʩʣʠ ʥʘʩʪʫʧʣʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʦʟʥʘʯʘʝʪ ʠ ʥʘʩʪʫʧʣʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ B.  

ʊʦ ʝʩʪʴ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ʢʦʪʦʨʳʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʥʘʩʪʫʧʣʝʥʠʶ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A, ʙʫʜʫʪ ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʪʴ ʠ ʥʘʩʪʫʧʣʝʥʠʶ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ B. 

ɺ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʘʥʘʣʦʛʦʤ ʪʝʨʤʠʥʫ çA ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ Bè ʙʫʜʝʪ ʪʝʨʤʠʥ 

çʤʥʦʞʝʩʪʚʦ A ʷʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʤʥʦʞʝʩʪʚʘ Bè. ʇʦʵʪʦʤʫ, ʝʩʣʠ 

ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ B, ʙʫʜʝʤ ʧʨʠʤʝʥʷʪʴ 

ʦʙʦʟʥʘʯʝʥʠʝ BAË .  

ʗʩʥʦ, ʯʪʦ ʚ ʧʨʠʤʝʨʝ 3ʘ ʥʘʩʪʫʧʣʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A ï ʧʦʷʚʠʣʩʷ 

çʢʦʨʦʣʴè ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʟʥʘʯʘʝʪ ʠ ʥʘʩʪʫʧʣʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ B ï 

ʧʦʷʚʠʣʘʩʴ çʢʘʨʪʠʥʢʘè. 

ʆʧʨʝʜʝʣʝʥʠʝ 6. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ Uʥʘʟʳʚʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ, ʝʩʣʠ ʝʤʫ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ 
W. ʊʦ ʝʩʪʴ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ ʠʣʠ ʦʧʳʪʘ ʜʦʩʪʦʚʝʨʥʦʝ 

ʩʦʙʳʪʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʩʪʫʧʠʪ. 

ʆʧʨʝʜʝʣʝʥʠʝ 7. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ Vʥʘʟʳʚʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ, ʝʩʣʠ ʝʤʫ 

ʥʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʥʠ ʦʜʠʥ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʠʩʭʦʜʦʚ W. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ V  ʵʪʦ ʧʫʩʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ß 
ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ ʠʣʠ ʦʧʳʪʘ 

ʥʝʚʦʟʤʦʞʥʦʝ ʩʦʙʳʪʠʝ ʥʠʢʦʛʜʘ ʥʝ ʥʘʩʪʫʧʠʪ. 

ʆʧʨʝʜʝʣʝʥʠʝ 8. ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ: çʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ A ʠ B - 

ʥʝʩʦʚʤʝʩʪʥʳè, ʝʩʣʠ ʫ ʥʠʭ ʥʝʪ ʦʙʱʠʭ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʠʤ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʠʩʭʦʜʦʚ.  

ɿʥʘʯʠʪ, ʥʝʩʦʚʤʝʩʪʥʳʝ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ ʥʝ ʤʦʛʫʪ ʥʘʩʪʫʧʠʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʤʳ ʧʨʦ ʪʘʢʠʝ ʤʥʦʞʝʩʪʚʘ ʛʦʚʦʨʠʤ, ʯʪʦ ʦʥʠ ʥʝ 

ʧʝʨʝʩʝʢʘʶʪʩʷ.  

ʆʧʨʝʜʝʣʝʥʠʝ 9. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ E ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʥʦʩʪʴʶ ʩʦʙʳʪʠʡ A ʠ 

B, ʝʩʣʠ ʝʤʫ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʝ 

ʩʦʙʳʪʠʶ A, ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʦʤ ʥʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʩʦʙʳʪʠʶ B. 

ʀʩʧʦʣʴʟʫʷ ʦʙʦʟʥʘʯʝʥʠʷ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ, ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ: 

{ }B,A:B\AE
iii
ÎØÍÍ== www W . 

ʆʧʨʝʜʝʣʝʥʠʝ 10. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A  ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ 

ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ A, ʝʩʣʠ ʝʤʫ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ 

ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W, ʢʦʪʦʨʳʝ ʥʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʩʣʫʯʘʡʥʦʤʫ 

ʩʦʙʳʪʠʶ A. 

 ʂʨʘʪʢʦ ʵʪʦ ʟʘʧʠʰʝʤ ʪʘʢ: { }A:A
ii
ÎÍ= ww W .  

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A  ʩʣʝʜʫʝʪ, ʯʪʦ 

ʚʩʝʛʜʘ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʚʝʥʩʪʚʘ: W=AA8  ʠ =AA1 ß.  
ʂʦʤʤʝʥʪʘʨʠʡ 

ʗʩʥʦ, ʯʪʦ ʩʬʦʨʤʫʣʠʨʦʚʘʚ, ʥʘʟʚʘʚ ʥʝʢʦʪʦʨʳʝ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠ,̫ ʤʳ ʤʦʞʝʤ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ, ʥʘʟʚʘʪʴ ʥʦʚʳʝ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʫʤʤʘʤʠ ʠʣʠ 
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ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʵʪʠʭ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ. ʇʦ ʵʪʠʤ ʥʦʚʳʤ ʩʣʫʯʘʡʥʳʤ ʩʦʙʳʪʠʷʤ 

ʤʳ  ʤʦʞʝʤ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʘʟʚʘʥʠʷ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʠ ʩʫʤʤʘʤʠ ʵʪʠʭ ʥʦʚʳʭ ʩʦʙʳʪʠʡ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʦʚʳʭ ʩʦʙʳʪʠʡ ʵʢʚʠʚʘʣʝʥʪʝʥ ʧʨʦʮʝʩʩʫ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜʤʥʦʞʝʩʪʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʥʦʞʝʩʪʚʘ. 

ʇʦʣʫʯʘʶʱʘʷʩʷ ʩʠʩʪʝʤʘ ʧʦʜʤʥʦʞʝʩʪʚ ʚ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʥʘʟʳʚʘʝʪʩʷ ʘʣʛʝʙʨʦʡ 

ʧʦʜʤʥʦʞʝʩʪʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʥʦʞʝʩʪʚʘ. ɼʘʜʠʤ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʣʛʝʙʨʳ 

ʧʦʜʤʥʦʞʝʩʪʚ ʚ ʪʝʨʤʠʥʘʭ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʊʝʦʨʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ 11. ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʥʘʟʳʚʘʝʪʩʷ ʘʣʛʝʙʨʦʡ 

ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ A, ʝʩʣʠ ʝʸ ʵʣʝʤʝʥʪʳ (ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ) ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

1) WÍA; 2) ʝʩʣʠ AÍA ʠ BÍA, ʪʦ ÍBA8  A ʠ ÍBA1  A; 3) ʝʩʣʠ AÍA, ʪʦAÍA. 
ʕʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚʘ W ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ 

i
w. ʃʶʙʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʥʦʞʝʩʪʚʘ W ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʩʦʙʳʪʠʝʤ. ʕʪʠ ʧʦʜʤʥʦʞʝʩʪʚʘ, 

ʚʢʣʶʯʘʷ ʠ ʩʘʤʦ ʤʥʦʞʝʩʪʚʦ W, ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚʘ A. ʊʦ ʝʩʪʴ 

ʤʥʦʞʝʩʪʚʦ A (ʘʣʛʝʙʨʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ) ï çʢʦʥʩʪʨʫʢʮʠʷè ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʯʝʤ ʤʥʦʞʝʩʪʚʦ W (ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ). 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʡ ʘʣʛʝʙʨʦʡ ʩʦʙʳʪʠʡ ʥʝʢʦʪʦʨʦʛʦ ʠʩʧʳʪʘʥʠʷ ʙʫʜʝʪ 

ʘʣʛʝʙʨʘ A
*
, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ W ʠ ß, ʪʦ ʝʩʪʴ A

*
={W;ß}. ɸʣʛʝʙʨʘ 

A
A
={W;ß;A; A }  ʥʘʟʳʚʘʝʪʩʷ ʘʣʛʝʙʨʦʡ ʧʦʨʦʞʜʸʥʥʦʡ ʩʣʫʯʘʡʥʳʤ ʩʦʙʳʪʠʝʤ A.  

ʄʘʢʩʠʤʘʣʴʥʦʡ ʘʣʛʝʙʨʦʡ ʙʫʜʝʪ ʘʣʛʝʙʨʘ  A*
, ʩʦʩʪʦʷʱʘʷ ʠʟ ʚʩʝʭ ʧʦʜʤʥʦʞʝʩʪʚ 

ʤʥʦʞʝʩʪʚʘ W. ʕʪʘ ʘʣʛʝʙʨʘ ʩʦʩʪʦʠʪ ʠʟ 
W

2 ʵʣʝʤʝʥʪʦʚ.  

ʆʧʨʝʜʝʣʝʥʠʝ 12. ʇʘʨʘ ʦʙʲʝʢʪʦʚ: ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʠ 

ʘʣʛʝʙʨʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ A ʥʘʟʳʚʘʝʪʩʷ ʠʟʤʝʨʠʤʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠ 

ʦʙʦʟʥʘʯʘʝʪʩʷ <W, A>.  
 

Ä2.I .ɺʚʝʜʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ 
ʂʦʤʤʝʥʪʘʨʠʡ 

ʊʝʨʤʠʥ ʠʟʤʝʨʠʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʟʥʘʯʘʝʪ ʜʣʷ ʥʘʩ, ʯʪʦ ʦʙʲʝʢʪʳ - 

ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ (ʚ ʨʘʟʥʳʭ ʨʦʣʷʭ ʚʭʦʜʷʱʠʝ ʚ W ʠ ʚ A) ʤʳ ʙʫʜʝʤ ʠʟʤʝʨʷʪʴ, 

ʪʦ ʝʩʪʴ ʢʘʞʜʦʤʫ ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ ʤʳ ʙʫʜʝʤ ʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʢʘʢ ʤʝʨʫ ʵʪʦʛʦ ʩʦʙʳʪʠʷ. 

ʄ ,r ʠʟʫʯʘʷ ʠʣʠ ʧʨʦʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʷ ʦʙʲʝʢʪ, ʩʪʘʨʘʝʤʩʷ ʢʘʢ-ʪʦ ʠʟʤʝʨʠʪʴ ʚ 

ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʵʪʦʪ ʦʙʲʝʢʪ. ɼʘʣʝʢʠʡ ʥʘʰ ʧʨʝʜʦʢ, ʥʘʧʨʠʤʝʨ, ʩʪʘʨʘʣʩʷ 

ʧʦʜʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʚʝʮ ʚ ʩʚʦʸʤ ʩʪʘʜʝ ʠ ʢʦʣʠʯʝʩʪʚʦ çʚʨʘʛʦʚè ʚ ʩʦʩʝʜʥʝʤ 

ʚʨʘʞʜʝʙʥʦʤ ʧʣʝʤʝʥʠ. ɺ ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʘʢʩʠʦʤʘʤ ɽʚʢʣʠʜʘ ʛʝʦʤʝʪʨʠʠ ʛʨʝʢʠ 

ʠʟʤʝʨʷʣʠ ʜʣʠʥʳ ʦʪʨʝʟʢʦʚ, ʧʣʦʱʘʜʠ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʠ ʪʨʘʧʝʮʠʡ, ʦʙʲʸʤʳ ʧʨʠʟʤ ʠ 

ʢʦʥʫʩʦʚ. ʀ.ʂʝʧʣʝʨ ʥʘʰʸʣ ʦʙʲʸʤʳ ʤʥʦʛʠʭ ʪʝʣ ʚʨʘʱʝʥʠʷ. ɺʚʝʜʷ ʧʦʥʷʪʠʝ ʬʫʥʢʮʠʠ, 

ʠ ʧʦʩʪʨʦʠʚ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ɼʝʢʘʨʪʘ ʛʨʘʬʠʢʠ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ, 

ʤʘʪʝʤʘʪʠʢʠ ʩʪʘʣʠ ʠʟʤʝʨʷʪ ɹʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ, ʜʣʠʥʳ ʠʥʪʝʨʚʘʣʦʚ ʥʘ 
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ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʩʦʭʨʘʥʷʶʪ ʧʦʩʪʦʷʥʥʳʡ ʟʥʘʢ, ʚʳʯʠʩʣʷʪʴ ʧʣʦʱʘʜʴ 

ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʪʨʘʧʝʮʠʠ ʠ ʦʙʲʸʤʳ ʧʨʦʠʟʚʦʣʴʥʳʭ ʪʝʣ. 

ɸʥʘʣʠʟʠʨʫʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʚʠʚʘʷ 

ʩʪʨʘʭʦʚʘʥʠʝ ʦʪ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʧʝʨʝʚʦʟʢʠ ʪʦʚʘʨʦʚ ʧʘʨʫʩʥʳʤʠ ʢʦʨʘʙʣʷʤʠ, 

ʥʘʙʣʶʜʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʘʟʘʨʪʥʳʭ ʠʛʨ, ʤʘʪʝʤʘʪʠʢʠ ʩʪʘʣʠ ʜʝʣʘʪʴ 

ʧʦʧʳʪʢʠ ʠʟʤʝʨʠʪʴ ʥʘʙʣʶʜʘʝʤʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʯʘʩʪʦʪʳ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʠʩʧʳʪʘʥʠʡ. ʕʪʠ ʧʦʧʳʪʢʠ ʧʨʠʚʝʣʠ ʢ ʚʚʝʜʝʥʠʶ 

ʧʦʥʷʪʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʢʘʢ ʤʝʨʳ ʫʚʝʨʝʥʥʦʩʪʠ 

ʚ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ, ʦʧʳʪʘ.  

ʄʘʪʝʤʘʪʠʢʠ XVII ï XVIII  ʚʝʢʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʠʩʧʳʪʘʥʠʷ ʠʣʠ ʦʧrʪʳ, ʚ 

ʢʦʪʦʨʳʭ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʠʤʝʣʦ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ 

n=W , ʪʦ ʝʩʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ 
i
w ʤʦʞʥʦ ʙʳʣʦ ʚʳʧʠʩʘʪʴ ʚ 

ʚʠʜʝ ʢʦʥʝʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: { }
n

,...,, www
21

. ʃʶʙʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʵʪʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʩʦʙʳʪʠʝʤ A ï ʵʣʝʤʝʥʪʦʤ ʘʣʛʝʙʨʳ 

ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ A*
, ʩʦʜʝʨʞʘʱʝʡ |A*|= n2  ʵʣʝʤʝʥʪʦʚ. 

ʇʦʥʷʪʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʢʘʢ ʠ 

ʧʦʥʷʪʠʝ ʧʣʦʱʘʜʠ ʚ ʛʝʦʤʝʪʨʠʠ, ʚʚʦʜʠʪʩʷ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠ. 

ʊʝʦʨʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʢʦʥʢʨʝʪʥʦʝ ʠʩʧʳʪʘʥʠʝ ʠʣʠ ʦʧʳʪ, ʤʳ ʩʪʨʦʠʤ ʠʟʤʝʨʠʤʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ <W, A>.  
ʂʘʞʜʦʤʫ ʵʣʝʤʝʥʪʘʨʥʦʤʫ ʠʩʭʦʜʫ 

i
w ʥʝʢʦʪʦʨʳʤ ʨʘʟʫʤʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʦʩʪʘʚʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ( )
i

pw , ʢʨʘʪʢʦ: 

()0>Ý
ii

pww , ʪʘʢ ʯʪʦʙʳ ʩʫʤʤʘ ʚʩʝʭ ʵʪʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʢʦʛʜʘ 

ʤʳ ʧʝʨʝʙʝʨʸʤ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʤʥʦʞʝʩʪʚʘ W, ʙʳʣʘ ʨʘʚʥʘ 

ʝʜʠʥʠʮʝ, ʪʦ ʝʩʪʴ:( )ä
Í

=
Wi

i
p

w

w 1. ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ ()AP  ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A, ʷʚʣʷʶʱʝʛʦʩʷ ʵʣʝʤʝʥʪʦʤ ʘʣʛʝʙʨʳ ʩʦʙʳʪʠʡ A, ʙʫʜʝʪ 

ʨʘʚʥʘ ʩʫʤʤʝ ʪʝʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ( )
i

pw , ʜʣʷ ʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʘʨʥʳʡ 

ʠʩʭʦʜ 
i
w ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʤ ʥʘʩʪʫʧʣʝʥʠʶ ʵʪʦʛʦ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʙʳʪʠʷ, ʠʣʠ, ʢʨʘʪʢʦ: ʜʣʷ Í"A A ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ ʨʘʚʥʘ 
() ( )ä

Í

=
A

i

i

pAP
w

w .  

ʄʳ ʚʚʝʣʠ ʧʦʥʷʪʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A, ʢʘʢ 

ʤʝʨʫ ʧʦʜʤʥʦʞʝʩʪʚʘ A ʤʥʦʞʝʩʪʚʘ W, ʷʚʣʷʶʱʝʛʦʩʷ ʵʣʝʤʝʥʪʦʤ ʘʣʛʝʙʨʳ A. 

ʂʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ A ʘʣʛʝʙʨʳ A ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ʩʪʘʚʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʯʠʩʣʦ ()AP , ʥʘʟʳʚʘʝʤʦʝ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘʩʪʫʧʣʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʊʨʦʡʢʫ ʦʙʲʝʢʪʦʚ  <W,A,P >, ʛʜʝ W - ʤʥʦʞʝʩʪʚʦ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, A - ʘʣʛʝʙʨʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, P ï ʚʝʨʦʷʪʥʦʩʪʥʘʷ 

ʬʫʥʢʮʠʷ, ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʩʪʫʧʣʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, 
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ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʵʪʠʭ ʪʨʸʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʠʩʧʳʪʘʥʠʷ, ʦʧʳʪʘ. 

 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʜʝʣʘʥʥʦʛʦ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ()AP  ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʧʳʪʘʥʠʷ ʟʘʪʨʫʜʥʷʝʪʩʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴʶ ʚʳʙʦʨʘ ʥʘʙʦʨʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʯʠʩʝʣ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʧʦʜʙʠʨʘʪʩɹʷ ʥʝʢʦʪʦʨʳʤ ʨʘʟʫʤʥʳʤ ʩʧʦʩʦʙʦʤ. ʗʩʥʦ, ʯʪʦ 

ʧʝʨʝʯʠʩʣʠʪʴ ʚʩʝ ʨʘʟʫʤʥʳʝ ʩʧʦʩʦʙʳ ʚʳʙʦʨʘ ʥʘʙʦʨʘ ( ){ }
i

pw  ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʤʳ ʥʝ ʩʤʦʞʝʤ. ɼʘ ʠ ʢʘʢ ʦʧʨʝʜʝʣʠʪʴ: ʨʘʟʫʤʥʦ, ʠʣʠ ʥʝʨʘʟʫʤʥʦ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʠʩʧʳʪʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ 

()0>Ý
ii

pww ?  

ɽʜʠʥʩʪʚʝʥʥʳʤ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʦʚʝʨʢʠ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʥʘʙʦʨʘ ( ){ }
i

pw  ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʝʤʳ ɹʝʨʥʫʣʣʠ ʠʟ 

çɿʘʢʦʥʘ ʙʦʣʴʰʠʭ ʯʠʩʝʣè. ʅʦ ʜʦ ʵʪʦʡ ʪʝʦʨʝʤʳ ʥʘʤ ʥʘʜʦ ʝʱʸ çʜʦʡʪʠè, - ʫ ʥʘʩ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʟʥʘʢʦʤʩʪʚʘ ʩ ʪʝʦʨʠʝʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ʝʱʸ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʠʡ ʟʘʧʘʩ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. 

ʆʜʥʘʢʦ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʞʠʟʥʠ ʠʩʧʳʪʘʥʠʷ, ʨʘʟʙʠʪʴ ʠʭ ʥʘ ʛʨʫʧʧʳ,  ʚ ʢʦʪʦʨʳʭ ʘʥʘʣʦʛʠʯʥʦ ʬʦʨʤʫʣʠʨʫʶʪʩʷ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ʠ, ʩʦʦʙʨʘʟʫʷʩʴ ʩʦ ʟʜʨʘʚʳʤ ʩʤʳʩʣʦʤ, ʦʧʠʩʘʪʴ ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʫʤʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘʙʦʨʘ ( ){ }
i

pw  ʚ ʢʘʞʜʦʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧ. 

ʋʩʣʦʚʠʝ ( )ä
Í

=
Wi

i
p

w

w 1 ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʫʩʣʦʚʠʝʤ ʥʦʨʤʠʨʦʚʢʠ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʝʨʚʳʡ ʨʘʟʫʤʥʳʡ ʩʧʦʩʦʙ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ 

()
ii

pwwÝ  ʙr ʣ ʦʧʠʩʘʥ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʩʧʳʪʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠ 

ʦʧʠʩʘʥʠʠ ʤʥʦʛʠʭ ʘʟʘʨʪʥʳʭ ʠʛʨ. ʆʥ ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ. 

  

Ä3.I  ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 
ʊʝʦʨʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʩʧʳʪʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʜʚʘ ʫʩʣʦʚʠʷ: 

1) ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʠʤʝʝʪ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ, ʪʦ 

ʝʩʪʴ ¤<=nW ; 

2) ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ {}
i
w , ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʝʡʰʠʤʠ 

ʚʦʟʤʦʞʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ  ʠʩʧʳʪʘʥʠʷ, ï ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ.  

ʂʦʤʤʝʥʪʘʨʠʡ 

ʈʘʚʥʦʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʧʳʪʘʥʠʷ ï ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʢʦʪʦʨʦʤʫ ʤʳ ʥʝ 

ʤʦʞʝʤ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ. ʅʦ ʤʳ ʭʦʨʦʰʦ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʪʝʨʤʠʥ 

ʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʴ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ ʠʩʭʦʜʳ ʠʤʝʶʪ 

ʨʘʚʥʳʝ ʰʘʥʩʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ. ʅʝʪ ʥʠ ʦʜʥʦʛʦ ʠʩʭʦʜʘ, 

ʢʦʪʦʨʳʡ ʠʤʝʣ ʙʳ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʠʩʭʦʜʘʤʠ. 

ɿʘʤʝʯʘʥʠʝ. ʗʩʥʦ, ʯʪʦ ʦʙʲʷʩʥʝʥʠʝ ʧʦʥʷʪʠʷ çʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʴè ʢʘʢ 
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çʨʘʚʝʥʩʪʚʦ ʰʘʥʩʦʚ ʥʘ ʨʝʘʣʠʟʘʮʠʶè ʘʥʘʣʦʛʠʯʥʦ ʦʪʚʝʪʫ ʥʘ ʚʦʧʨʦʩ: çʏʪʦ ʪʘʢʦʝ 

ʤʘʩʣʦ?è - çʕʪʦ ʪʦ, ʯʪʦ ʤʘʩʣʷʥʦʝ!è. ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ ʦʙʲʷʩʥʝʥʠʷ ʧʦʥʷʪʠʷ 

çʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʴè ʝʱʸ ʨʘʟ ʠʣʣʶʩʪʨʠʨʫʝʪ ʫʪʚʝʨʞʜʝʥʠʝ, ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤ 

ʧʦʥʷʪʠʷʤ ʥʝʣʴʟʷ ʜʘʪʴ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʅʦ ʤʳ ʫʚʝʨʝʥʥʳ, ʯʪʦ ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʪʦʤ, ʯʪʦ ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʧʦʜ ʚʚʦʜʠʤʳʤ ʪʝʨʤʠʥʦʤ.   

ʊʝʦʨʠʷ 

ɽʩʣʠ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʚʘ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʳ, ʪʦ ʙʫʜʝʪ ʨʘʟʫʤʥʦ ʢʘʞʜʦʤʫ 

ʵʣʝʤʝʥʪʘʨʥʦʤʫ ʠʩʭʦʜʫ 
i
w ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ 

W

1
, ʪʦ 

ʝʩʪʴ: ( )
n

p
ii

1
=Ý ww .  

ʗʩʥʦ, ʯʪʦ ʫʩʣʦʚʠʝ ʥʦʨʤʠʨʦʚʢʠ ʚʳʧʦʣʥʷʝʪʩʷ:( )ä ä
Í =

==
Wi

n

i

i
n

p
w

w 1
1

1

.  ʊʦʛʜʘ ʜʣʷ 

Í"A A ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ ʙʫʜʝʪ ʨʘʚʥʘ: () ( )
n

m

n
pAP

AA

i

ii

=== ää
ÍÍ ww

w
1

. ʊʦ 

ʝʩʪʴ, ʝʩʣʠ ʥʘʩʪʫʧʣʝʥʠʶ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ m 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʠʟ ʤʥʦʞʝʩʪʚʘ W, ʩʦʩʪʦʷʱʝʤʫ ʠʟ n ʵʣʝʤʝʥʪʦʚ, ʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A ʙʫʜʝʪ ʨʘʚʥʘ 

ʦʪʥʦʰʝʥʠʶ ʯʠʩʣʘ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʝʤʫ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʢ ʦʙʱʝʤʫ 

ʯʠʩʣʫ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ:()
n

m
AP = .  

ʂʦʤʤʝʥʪʘʨʠʡ 

ʈʘʟʜʝʣʠʪʴ ʯʠʩʣʦ m ʥʘ ʯʠʩʣʦ n ï ʥʝʪʨʫʜʥʦ, ʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʤʳ ʜʦʣʞʥʳ ʧʨʦʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠ.̫ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʜʝʡʩʪʚʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ. 

ʘ) ʉʥʘʯʘʣʘ ʤʳ ʜʦʣʞʥʳ ʤʳʩʣʝʥʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ 

ʠʩʧʳʪʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʜʝʡʩʪʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʠʩʧʳʪʘʥʠʷ.  

ʙ) ɼʘʸʤ ʯʸʪʢʦʝ ʥʘʟʚʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ, ʥʝ ʜʦʧʫʩʢʶʱʝʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʪʦʣʢʦʚʘʥʠʡ ʝʛʦ.  

ʚ) ʆʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ.  

ʛ)  ʇʨʦʚʝʨʷʝʤ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʠʤʝʥʠʪʴ 

ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ.   

ʜ) ɼʘʸʤ ʥʘʟʚʘʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠ,̫ ʥʘʩʪʫʧʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʥʪʝʨʝʩʫʝʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ, ʪʦ ʝʩʪʴ - ʥʘʟʚʘʥʠʝ ʮʝʣʠ ʠʩʧʳʪʘʥʠʷ.  

ʝ) ʇʦʜʩʯʠʪʳʚʘʝʤ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ 

ʥʘʩʪʫʧʣʝʥʠʶ ʵʪʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠ.̫  

ʞ) ɺʳʯʠʩʣʷʝʤ ʟʥʘʯʝʥʠʝ ʜʨʦʙʠ 
n

m
, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʠʩʢʦʤʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʨʠʚʝʜʸʥʥʳʝ ʨʘʥʝʝ ʧʨʠʤʝʨʳ ʠʩʧʳʪʘʥʠʡ, 
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ʦʧʨʝʜʝʣʠʤ  ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, ʧʨʠʤʝʥʷʷ, 

ʪʘʤ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. 

ʇʨʘʢʪʠʢʘ 

ʇʨʠʤʝʨ 1. ʄʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ: 

{ }
21
ww,=W . ʇʝʨʚʦʝ ʫʩʣʦʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ: 2==nW . ɽʩʣʠ ʚʳʙʨʘʥʥʘʷ ʤʦʥʝʪʘ çʥʝ ʛʥʫʪʘʷè ʠ ʦʥʘ 

ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ ʥʘ ʨʦʚʥʫʶ, ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʪʦ ʫ ʥʘʩ ʥʝʪ ʩʦʤʥʝʥʠʡ 

ʚ ʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʠ ʥʘʟʚʘʥʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ. ɺʪʦʨʦʝ ʫʩʣʦʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʫʜʝʪ ʨʘʟʫʤʥʦ ʢʘʞʜʦʤʫ 

ʵʣʝʤʝʥʪʘʨʥʦʤʫ ʠʩʭʦʜʫ: 
1
w ʠ 

2
w  ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʯʠʩʣʦ: ( )

2

1
=

i
pw . 

ɼʘʜʠʤ ʥʘʟʚʘʥʠʝ ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠ ʁ A - ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʤʦʥʝʪʳ - çʛʝʨʙè. 

ʕʪʦʤʫ ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʦʜʠʥ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ: 

{}
1
w=A , ʟʥʘʯʠʪ: 1==mA . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʷʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʧʦʣʫʯʘʝʤ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A 

ʨʘʚʥʘ ()
2

1
==

n

m
AP .  

ɺ ʧʨʠʤʝʨʝ 2 ʤʳ ʟʘʧʠʩʘʣʠ ʜʚʘ ʚʘʨʠʘʥʪʘ ʚʳʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ï 

ʧʨʦʩʪʝʡʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʘ. ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʤʥʦʞʝʩʪʚʦ W ʩʦʩʪʦʠʪ ʠʟ 

ʚʦʩʴʤʠ ʵʣʝʤʝʥʪʦʚ: 8==nW , ʘ ʚʦ ʚʪʦʨʦʤ - ʤʥʦʞʝʩʪʚʦ W ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʸʭ 

ʵʣʝʤʝʥʪʦʚ: 4==nW .  

ʈʘʚʥʦʚʦʟʤʦʞʥʦʩʪʴ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ ʫ ʚʩʝʭ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʠʤʝʨʘ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ.  

ʆʧʨʝʜʝʣʠʤ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʸʭ ʧʦʜʙʨʘʩʳʚʘʥʠʡ 

ʤʦʥʝʪʳ çʛʝʨʙè ʧʦʷʚʠʣʩʷ ʦʜʠʥ ʨʘʟ. ʅʘʩʪʫʧʣʝʥʠʶ ʵʪʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʪʨʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʘ { }
432
www ,,A= , ʪʦ ʝʩʪʴ: 3==mA . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʷʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ, ʧʦʣʫʯʘʝʤ, ʯʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A ʨʘʚʥʘ ()
8

3
==

n

m
AP .  

ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʥʘʩʪʫʧʣʝʥʠʶ ʵʪʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʦʜʠʥ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ {}
1
w=A , ʪʦ ʝʩʪʴ: 1==mA . 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A ʨʘʚʥʘ 

()
4

1
==

n

m
AP . 

ʗʩʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A ʥʝ ʜʦʣʞʥʘ ʟʘʚʠʩʝʪʴ ʦʪ 

ʚʘʨʠʘʥʪʘ ʚʳʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ. ʅʦ ʪʘʢ ʢʘʢ  
4

1

8

3
¸ , ʪʦ ʚ ʦʜʥʦʤ ʠʟ 

ʚʘʨʠʘʥʪʦʚ ʚʳʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʤʳ ʥʝ ʠʤʝʣʠ ʧʨʘʚʘ ʧʨʠʤʝʥʷʪʴ 

ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. 

 ʇʝʨʚʦʝ ʫʩʣʦʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʧʦʣʥʝʥʦ: ʦʙʘ ʤʥʦʞʝʩʪʚʘ 
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ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʠʤʝʶʪ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ.   

ɺʪʦʨʦʝ ʫʩʣʦʚʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʚʥʦʚʦʟʤʦʞʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʢʘʞʜʦʛʦ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ. ʈʘʚʥʦʚʦʟʤʦʞʥʦʩʪʴ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʧʳʪʘʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʚʳʜʝʣʝʥʠʷ ʥʝ ʚʳʟʳʚʘʝʪ 

ʩʦʤʥʝʥʠʷ. ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʫʩʣʦʚʠʝ ʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

ʅʘʧʨʠʤʝʨ, ʠʩʭʦʜ ( )ʛʝʨʙʦʜʠʥ-
1
w  ʠʤʝʝʪ ʧʨʠ ʪʨʸʭ ʧʦʜʙʨʘʩʳʚʘʥʠʷʭ ʤʦʥʝʪʳ ʚ 

ʪʨʠ ʨʘʟʘ ʙʦʣʴʰʝ çʰʘʥʩʦʚè ʥʘ ʨʝʘʣʠʟʘʮʠʶ, ʯʝʤ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 

( )ʛʝʨʙʦʚʥʦʣʴ-
0
w . ɿʥʘʯʠʪ,  ʧʨʠʤʝʥʷʪʴ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʤʳ ʥʝ ʠʤʝʣʠ ʧʨʘʚʘ. 

ɺ ʧʨʠʤʝʨʝ 3ʘ) ʤʥʦʞʝʩʪʚʦ W ʩʦʩʪʦʠʪ ʠʟ 36==nW ʵʣʝʤʝʥʪʦʚ. ɽʩʣʠ ʢʦʣʦʜʘ 

ʢʘʨʪ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʥʘ ʠ ʢʘʨʪʘ ʠʟʚʣʝʢʘʝʪʩʷ çʥʘʫʜʘʯʫè, ʪʦ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʠʩʭʦʜʳ ʠʤʝʶʪ ʨʘʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ. ɸ ʧʦʵʪʦʤʫ, ʩʯʠʪʘʷ, ʯʪʦ  

( )
36

1
=

i
pw  ʜʣʷ ʣʶʙʦʛʦ ʠʟ 36 ʚʦʟʤʦʞʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʤʳ, ʧʦʜʩʯʠʪʘʚ 

ʢʦʣʠʯʝʩʪʚʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʠʩʭʦʜʦʚ ʢʘʞʜʦʤʫ ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ, ʤʦʞʝʤ 

ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʡ ʵʪʠʭ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ:  

ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ A ï ʧʦʷʚʠʣʩʷ çʢʦʨʦʣʴè - ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ 4==mA  

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʘ ʠ ()
9

1

36

4
===

n

m
AP ; 

ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ B ï ʧʦʷʚʠʣʘʩʴ çʢʘʨʪʠʥʢʘè - ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ 

12==mB  ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ()
3

1

36

12
===

n

m
BP ; 

ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ C ï ʠʟʚʣʝʯʝʥʘ ʢʘʨʪʘ çʙʫʙʥʦʚʦʡ ʤʘʩʪʠè - 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ 9==mC  ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʠ ()
4

1

36

9
===

n

m
CP ; 

ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ D ï ʠʟʚʣʝʯʸʥ çʪʫʟè - ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ 4==mD  

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʘ ʠ ()
9

1

36

4
===

n

m
DP . 

ɺ ʧʨʠʤʝʨʝ 3ʙ) ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ï ʢʦʥʝʯʥʦʝ, ʥʘʟʚʘʥʥʳʝ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʷʚʣʷʶʪʩʷ ʨʘʚʥʦʚʦʟʤʦʞʥʳʤʠ. ʅʦ ʤʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʠʟ ʯʝʪʳʨʸʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ 

ʩʦʙʳʪʠʡ. ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ C ʙʫʜʝʪ ʨʘʚʥʘ 

()
4

1
==

n

m
CP . ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʨʘ 

3ʘ). ɺʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʦʩʪʘʣʴʥʳʭ ʪʨʸʭ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʤʳ ʧʨʠ ʪʘʢʦʤ 

ʚʘʨʠʘʥʪʝ ʟʘʧʠʩʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʤʳ ʥʝ ʩʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ. ɺ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʩʪʫʧʣʝʥʠʷ ʵʪʠʭ 

ʩʦʙʳʪʠʡ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʚʳʜʝʣʝʥʳ ʥʝʫʜʘʯʥʦ.   

ʗʩʥʦ, ʯʪʦ ʚ ʧʨʠʤʝʨʝ 3ʚ) ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʥʝ ʙʫʜʫʪ ʨʘʚʥʦʚʦʟʤʦʞʥʳʤʠ, 

ʘ ʧʦʵʪʦʤʫ ʧʦʧʳʪʢʘ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ D 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʝʨʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ()
3

1
==

n

m
DP , ʢʦʪʦʨʳʡ ʧʨʦʪʠʚʦʨʝʯʠʪ 
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ʨʝʟʫʣʴʪʘʪʫ, ʧʦʣʫʯʝʥʥʦʤʫ ʚ ʧʨʠʤʝʨʝ 3ʘ). 

 

ʇʨʠʤʝʨ 5. ɿʜʝʩʴ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W - ʩʯʸʪʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ʠʣʠ a=W . ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠʤʝʥʷʪʴ ʤʳ ʥʝ ʤʦʞʝʤ. 

 

Ä4.I  ʇʨʦʩʪʝʡʰʠʝ ʩʚʦʡʩʪʚʘ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ 
ʊʝʦʨʠʷ 

ɺʚʝʜʷ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʠʩʧʳʪʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʥʝ ʙʦʣʝʝ ʯʝʤ ʩʯʸʪʥʦʝ, ʤʳ ʤʦʞʝʤ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʝʦʨʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʩʪʝʡʰʠʝ ʩʚʦʡʩʪʚʘ 

ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʵʪʠʭ ʪʝʦʨʝʤ ʤʳ ʧʦʢʘ ʩʤʦʞʝʤ 

ʧʨʦʚʝʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʝ ʤʥʦʞʝʩʪʚʘ W, ʚ ʢʦʪʦʨʳʭ ʚʩʝ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ï ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ. ɹʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʪʝʦʨʝʤʳ 

ʥʘʟʳʚʘʪʴ ʩʚʦʡʩʪʚʘʤʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ. 

ʉʚʦʡʩʪʚʦ 1.  ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʣʶʙʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A 

ʷʚʣʷʝʪʩʷ  ʯʠʩʣʦʤ, ʟʘʢʣʶʯʸʥʥʳʤ ʤʝʞʜʫ ʥʫʣʸʤ ʠ ʝʜʠʥʠʮʝʡ, ʪʦ ʝʩʪʴ: 

ɼʣʷ Í"A A   ʩʧʨʘʚʝʜʣʠʚʦ ()10 ¢¢ AP . 

ʊʘʢ ʢʘʢ ʣʶʙʦʝ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ʷʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʤʥʦʞʝʩʪʚʘ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W, ʪʦ ʯʠʩʣʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ m, ʝʤʫ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ 

ʯʝʤ n - ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ W, ʪʦ ʝʩʪʴ ʚʩʝʛʜʘ ʩʧʨʘʚʝʜʣʠʚʦ: nm¢¢0 . 

ʈʘʟʜʝʣʠʚ ʯʣʝʥʳ ʵʪʦʛʦ ʜʚʦʡʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʥʘ ʯʠʩʣʦ n ʠ, ʫʯʠʪʳʚʘʷ 

ʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʫʙʝʞʜʘʝʤʩʷ ʚ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʫʪʚʝʨʞʜʝʥʠʷ:  ()10 ¢¢ AP . 

ʉʚʦʡʩʪʚʦ 2. ɽʩʣʠ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ A ʠ B ï ʥʝʩʦʚʤʝʩʪʥʳʝ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʩʪʫʧʣʝʥʠʷ ʩʫʤʤʳ ʵʪʠʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ ʩʫʤʤʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʩʪʫʧʣʝʥʠʡ ʵʪʠʭ 

ʩʦʙʳʪʠʡ, ʪʦ ʝʩʪʴ: 

ɽʩʣʠ =BA1 ß, ʪʦ ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ ( ) () ()BPAPBAP +=8 . 

ʇʫʩʪʴ ʥʘʩʪʫʧʣʝʥʠʶ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ A ʠ B ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ m ʠ k ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ. ʊʘʢ ʢʘʢ ʵʪʠ ʩʦʙʳʪʠʷ ï 

ʥʝʩʦʚʤʝʩʪʥʳʝ, ʪʦ ʥʘʩʪʫʧʣʝʥʠʶ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠ ̫ BA8  ʙʫʜʫʪ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʪʴ km+  ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ.  

ɺʩʝ ʠʩʭʦʜʳ ï ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʷʷ ʢʣʘʩʩʠʯʝʩʢʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ, ʟʘʧʠʰʝʤ ( )
n

km
BAP

+
=8 . ʊʘʢ ʢʘʢ 

n

k

n

m

n

km
+=

+
, 

ʪʦ, ʟʘʤʝʥʠʚ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʧʦʣʫʯʝʥʥʳʝ ʜʨʦʙʠ ʥʘ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʡ A ʠ B, 

ʧʦʣʫʯʠʤ ʪʨʝʙʫʝʤʦʝ ʨʘʚʝʥʩʪʚʦ. 

ʉʣʝʜʩʪʚʠʝ. ɼʣʷ ʣʶʙʦʛʦ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʧʦʧʘʨʥʦ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ 

ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʩʫʤʤʳ ʨʘʚʥʘ ʩʫʤʤʝ ʠʭ ʚʝʨʦʷʪʥʦʩʪʝʡ: ( )ä
==

=ö
÷

õ
æ
ç

å l

i

i

l

i

i
APAP

11

8 . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʣʝʛʢʦ ʧʨʦʚʝʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʜʫʢʮʠʠ. 

ʉʚʦʡʩʪʚʦ 3. ɽʩʣʠ ʥʘʩʪʫʧʣʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠ ̫ A ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ 

ʥʘʩʪʫʧʣʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ B, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A 
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ʙʫʜʝʪ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ B, ʪʦ ʝʩʪʴ: 

ɽʩʣʠ BAË , ʪʦ () ()BPAP ¢ . 

ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ B, ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʝʨʤʠʥʘ çʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡè, 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʫʤʤʳ ʜʚʫʭ ʩʦʙʳʪʠʡ: ( )A\BAB 8= . ʇʨʠʯʸʤ 

ʩʦʙʳʪʠʷ - ʩʣʘʛʘʝʤʳʝ ʙʫʜʫʪ ʥʝʩʦʚʤʝʩʪʥʳʤʠ ʩʦʙʳʪʠʷʤʠ. ʇʨʠʤʝʥʷʷ ʩʚʦʡʩʪʚʦ 2, 

ʟʘʧʠʰʝʤ: 

 () ( )( ) () ( )A\BPAPA\BAPBP +== 8 . 

 ɸ ʪʘʢ ʢʘʢ ʧʦ ʧʝʨʚʦʤʫ ʩʚʦʡʩʪʚʫ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʣʶʙʦʛʦ ʩʦʙʳʪʠʷ ï 

ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ, ( )0²A\BP , ʪʦ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ () ()APBP ²    

ʉʚʦʡʩʪʚʦ 4. ɺʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʦʙʳʪʠʷ ʨʘʚʥʘ ʝʜʠʥʠʮʝ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʝʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʷ ʨʘʚʥʘ ʥʫʣʶ: 

()1=UP  ʠ () 0=VP . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʥʝ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʡ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ, 

ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʷʤ ʜʦʩʪʦʚʝʨʥʦʛʦ ʠ ʥʝʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʡ:  nU ==W  ʠ 

=V |ß| 0= . 

ʉʚʦʡʩʪʚʦ 5. ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʫʤʤʳ ʜʚʫʭ ʧʨʦʠʟʚʦʣʴʥʳʭ 

ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ ʩʫʤʤʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʩʪʫʧʣʝʥʠʡ ʵʪʠʭ ʩʦʙʳʪʠʡ, 

ʫʤʝʥʴʰʝʥʥʦʡ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷ: 

( ) () () ( )BAPBPAPBAP 18 -+= . 

ʂʘʢ ʠ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʩʚʦʡʩʪʚʘ 2 ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘʩʪʫʧʣʝʥʠʶ 

ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ A ʠ B ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ m ʠ k 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʠ ʧʫʩʪʴ ʥʘʩʪʫʧʣʝʥʠʶ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠ ̫ BA1  

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ l ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʥʘʩʪʫʧʣʝʥʠʶ ʠ ʩʦʙʳʪʠ ̫ A, ʠ ʩʦʙʳʪʠ ̫ B. ʗʩʥʦ, ʯʪʦ ml¢  ʠ 

kl¢ . 

ʇʦʜʩʯʠʪʳʚʘʷ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ 

ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ BA8 , ʤʳ ʩʥʘʯʘʣʘ ʧʝʨʝʙʝʨʸʤ ʚʩʝ ʠʩʭʦʜʳ, ʢʦʪʦʨʳʝ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʩʦʙʳʪʠʶ  A, ʘ ʧʦʪʦʤ ʧʝʨʝʙʝʨʸʤ ʚʩʝ ʠʩʭʦʜʳ, ʢʦʪʦʨʳʝ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʩʦʙʳʪʠʶ B. ʅʦ ʧʨʠ ʵʪʦʤ l ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʧʦʧʘʜʫʪ ʧʦʜ 

ʥʘʰʝ ʚʥʠʤʘʥʠʝ ʜʚʘʞʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ BA8  ʙʫʜʫʪ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʪʴ lkm -+  ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ. ɺʩʝ ʠʩʭʦʜʳ - 

ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʷʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʟʘʧʠʰʝʤ ( )
n

lkm
BAP

-+
=8 . ɸ ʦʪʩʶʜʘ ʣʝʛʢʦ ʧʦʣʫʯʘʝʤ: 

( ) () () ( )BAPBPAP
n

l

n

k

n

m

n

lkm
BAP 18 -+=-+=

-+
= . 

ɿʘʤʝʯʘʥʠʝ. ɽʩʣʠ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ A ʠ B ʥʝʩʦʚʤʝʩʪʥʳʝ, ʪʦ ʦʙʱʝʝ ʯʠʩʣʦ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʠʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʙʫʜʝʪ ʨʘʚʥʦ ʥʫʣʶ (l=0). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʚʦʡʩʪʚʦ 2 ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʩʚʦʡʩʪʚʘ 3. 

ʉʣʝʜʩʪʚʠʝ. ʇʨʠʤʝʥʷʷ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʜʫʢʮʠʠ, ʤʳ ʤʦʞʝʤ 

ʦʙʦʙʱʠʪʴ ʩʚʦʡʩʪʚʦ 3 ʜʣʷ ʣʶʙʦʛʦ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ -

ʩʣʘʛʘʝʤʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʠ ʩʫʤʤʳ ʪʨʸʭ ʩʣʫʯʘʡʥʳʭ 
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ʩʦʙʳʪʠʡ ʙʫʜʝʪ ʨʘʚʥʘ:   

( ) () () () ( ) ( ) ( ) ( )CBAPCBPCAPBAPCPBPAPCBAP 1111188 +---++=

        ʉʚʦʡʩʪʚʦ 6. ɽʩʣʠ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A  - ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʩʦʙʳʪʠʝ 

ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ A, ʪʦ: () ()1=+ APAP . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ 

ʨʘʚʝʥʩʪʚ UAA =8  ʠ VAA =1  ʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʚʦʡʩʪʚ 2 ʠ 4: 

() ( ) () ()APAPAAPUP +=== 81 . 

ʇʨʘʢʪʠʢʘ 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʠʤʝʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʪʦʨʳʭ ʨʘʚʥʦ N. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʣʘʜʘʝʪ ʦʜʥʠʤ ʠʟ ʜʚʫʭ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ. ʊʘʢʠʝ ʩʠʪʫʘʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ, ʥʘʧʨʠʤʝʨ: ʘ) ʧʨʠ 

ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʣʠ çʭʦʨʦʰʠʤè, ʠʣʠ -  

çʙʨʘʢʦʚʘʥʥʳʤè; ʙ) ʧʨʠ ʧʨʦʚʝʨʢʝ ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʣʦʪʝʨʝʡʥʳʭ ʙʠʣʝʪʦʚ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʣʠʙʦ çʚʳʠʛʨʳʰʥʳʤè, ʣʠʙʦ çʥʝʚʳʠʛʨʳʰʥʳʤè; ʚ) ʧʨʠ ʘʥʘʣʠʟʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʝʩʩʠʠ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʛʨʫʧʧʝ, ʢʘʞʜʳʡ ʠʟ 

ʩʪʫʜʝʥʪʦʚ ʠʤʝʝʪ ʣʠʙʦ ʪʦʣʴʢʦ ʦʪʣʠʯʥʳʝ ʠ ʭʦʨʦʰʠʝ ʦʮʝʥʢʠ, ʣʠʙʦ ʫ ʥʝʛʦ ʝʩʪʴ ʝʱʸ 

ʠ ʜʨʫʛʠʝ ʦʮʝʥʢʠ. ɺʩʝ ʧʦʜʦʙʥʳʝ ʩʠʪʫʘʮʠʠ ʦʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ, 

ʥʘʟʳʚʘʝʤʦʡ çʫʨʥʦʚʦʡ ʩʭʝʤʦʡè. 

 ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ, ʦʙʲʷʩʥʷʶʱʠʡ ʪʝʨʤʠʥ çʫʨʥʦʚʘʷ ʩʭʝʤʘè. 

ɺ ʫʨʥʝ ʥʘʭʦʜʠʪʩʷ N ʰʘʨʦʚ, ʠʟ ʥʠʭ -  M ʰʪʫʢ ʙʝʣʦʛʦ ʮʚʝʪʘ ʠ N-M ʰʪʫʢ 

ʯʸʨʥʦʛʦ ʮʚʝʪʘ. ʅʘʫʜʘʯʫ ʠʟ ʫʨʥʳ ʠʟʚʣʝʢʘʝʪʩʷ k ʰʘʨʦʚ. ʆʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʩʨʝʜʠ ʠʟʚʣʝʯʸʥʥʳʭ ʰʘʨʦʚ ʙʫʜʝʪ l ʰʘʨʦʚ ʙʝʣʦʛʦ ʮʚʝʪʘ.  

ʀʩʧʳʪʘʥʠʝ, ʢʘʢ ʙʳʣʦ ʟʘʧʠʩʘʥʦ ʥʘʤʠ ʨʘʥʝʝ, ʵʪʦ ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ ʠ 

ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʘʢʦʡ-ʪʦ ʮʝʣʠ.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ ʦʧʠʩʘʥ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ. 

ʈʘʟʚʝ ʯʪʦ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʥʝ ʚʠʜʠʪ ʠ ʥʝ ʦʱʫʱʘʝʪ ʮʚʝʪ 

ʰʘʨʘ, ʢʦʪʦʨʳʡ ʦʥ ʚʟʣ̫ ʚ ʫʨʥʝ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ.  

ʂʦʤʧʣʝʢʩ ʜʝʡʩʪʚʠʡ ʦʧʠʩʘʥ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʯʸʪʢʦ 

ʦʧʨʝʜʝʣʠʪʴ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ ʠ ʧʦʜʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʠʩʭʦʜʦʚ. 

 ɺʦ-ʧʝʨʚʳʭ, ʚ ʫʩʣʦʚʠʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʫʢʘʟʘʥʦ: ʢʘʞʜʳʡ 

ʠʟʚʣʝʯʸʥʥʳʡ ʰʘʨ ʧʝʨʝʜ ʩʣʝʜʫʶʱʠʤ ʠʟʚʣʝʯʝʥʠʝʤ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʫʨʥʫ 

ʧʦʩʣʝ ʬʠʢʩʘʮʠʠ ʝʛʦ ʮʚʝʪʘ, ʠʣʠ - ʠʟʚʣʝʯʸʥʥʳʡ ʰʘʨ ʧʝʨʝʜ ʩʣʝʜʫʶʱʠʤ 

ʠʟʚʣʝʯʝʥʠʝʤ ʦʙʨʘʪʥʦ ʚ ʫʨʥʫ ʥʝ ʚʦʟʚʨʘʱʘʶʪʩʷ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʰʘʨʳ 

ʠʟʚʣʝʢʘʶʪʩʷ ʙʝʟ ʚʦʟʚʨʘʱʝʥʠʷ, ʪʦ ʝʩʪʴ ʚʩʝ ʠʟʚʣʝʢʘʝʤʳʝ ʰʘʨʳ ʚʳʢʣʘʜʳʚʘʶʪʩʷ 

ʨʷʜʦʤ ʩ ʫʨʥʦʡ, ʠʟ ʢʦʪʦʨʦʡ ʦʥʠ ʠʟʚʣʝʢʘʣʠʩʴ.  

ɺʦ-ʚʪʦʨʳʭ, ʪʘʢ ʢʘʢ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʠʟʚʣʝʯʸʥʥʳʭ ʰʘʨʦʚ 

ʙʝʣʦʛʦ ʮʚʝʪʘ ʠ ʥʘʤ ʥʝʚʘʞʥʦ, ʚ ʢʘʢʦʤ ʧʦʨʷʜʢʝ ʦʥʠ ʧʦʷʚʣʷʣʠʩʴ ʧʨʠ ʠʟʚʣʝʯʝʥʠʷʭ, 

ʪʦ ʧʦʣʫʯʘʶʱʠʝʩʷ ʥʘʙʦʨʳ k ʰʪʫʢ hʘʨʦʚ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʤʠ.  

ʇʦʩʣʝ ʩʜʝʣʘʥʥʳʭ ʫʪʦʯʥʝʥʠʡ ʤʳ ʤʦʞʝʤ ʜʘʪʴ ʯʸʪʢʦʝ ʥʘʟʚʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ 

ʠʩʭʦʜʘ: 
i
w - ʥʘʙʦʨ, ʩʦʩʪʦʷʱʝʡ ʠʟ k ʰʪʫʢ ʰʘʨʦʚ.  

ʇʨʠ ʵʪʦʤ ʥʘʩ ʥʝ ʠʥʪʝʨʝʩʫʝʪ: ʢʦʣʠʯʝʩʪʚʦ ʰʘʨʦʚ ʢʘʞʜʦʛʦ ʮʚʝʪʘ ʚ ʵʪʦʤ 

ʥʘʙʦʨʝ, ʠ ʚ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʷʚʣʷʣʠʩʴ ʰʘʨʳ ʙʝʣʦʛʦ ʠ ʯʸʨʥʦʛʦ ʮʚʝʪʘ. 

ʇʨʠ ʩʜʝʣʘʥʥʳʭ ʫʪʦʯʥʝʥʠʷʭ  ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, 
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ʪʦ ʝʩʪʴ ï ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, 

ʙʫʜʝʪ ʨʘʚʥʦ:  k

N
Cn==W .  

ʗʩʥʦ, ʯʪʦ ʵʪʦ ʯʠʩʣʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʝʨʚʦʤʫ ʫʩʣʦʚʠʶ ʧʨʠʤʝʥʝʥʠʷ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ. ʊʘʢ ʢʘʢ ʣʶʙʦʡ ʠʟ ʥʘʙʦʨʦʚ k ʰʘʨʦʚ, 

ʦʨʛʘʥʠʟʦʚʳʚʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦ, ʙʝʟ ʢʘʢʠʭ ʣʠʙʦ ʧʨʝʜʧʦʯʪʝʥʠʡ ʥʘ ʯʠʩʣʦ ʙʝʣʳʭ 

ʠʣʠ ʯʸʨʥʳʭ ʰʘʨʦʚ ʚ ʪɻʦʤ ʥʘʙʦʨʝ, ʪʦ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʙʫʜʫʪ  

ʨʘʚʥʦʚʦʟʤʦʞʥʳʤʠ, ʪʦ ʝʩʪʴ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʠʤʝʶʪ ʨʘʚʥʳʝ ʰʘʥʩʳ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʘ ʠʣʠ ʠʩʧʳʪʘʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʚʪʦʨʦʝ ʫʩʣʦʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ï ʚʳʧʦʣʥʷʝʪʩʷ. 

ɿʘʧʠʰʝʤ ʪʝʧʝʨʴ ʥʘʟʚʘʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ, ʥʘʩʪʫʧʣʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʠʥʪʝʨʝʩʫʝʪ ʘʚʪʦʨʦʚ ʟʘʜʘʯʠ: 

ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ï ʚ ʧʦʣʫʯʠʚʰʝʤʩʷ ʥʘʙʦʨʝ k ʰʘʨʦʚ ʠʤʝʝʪʩʷ l ʰʘʨʦʚ 

ʙʝʣʦʛʦ ʮʚʝʪʘ ʠ k-l ʰʘʨʦʚ ʯʸʨʥʦʛʦ ʮʚʝʪʘ. 

ʇʦʜʩʯʠʪʘʝʤ ʪʝʧʝʨʴ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʥʘʩʪʫʧʣʝʥʠʶ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʝ A, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʧʦʜʤʥʦʞʝʩʪʚʦ A ʚʦ ʤʥʦʞʝʩʪʚʝ W: 

ʆʨʛʘʥʠʟʫʷ ʥʘʙʦʨ, ʩʦʜʝʨʞʘʱʠʡ l ʰʘʨʦʚ ʙʝʣʦʛʦ ʮʚʝʪʘ ʠ k-l ʰʘʨʦʚ ʯʸʨʥʦʛʦ 

ʮʚʝʪʘ, ʤʳ ʤʦʞʝʤ: 
l

M
C  ʩʧʦʩʦʙʘʤʠ ʠʟ M ʰʘʨʦʚ ʙʝʣʦʛʦ ʮʚʝʪʘ ʙʝʟ ʚʦʟʚʨʘʱʝʥʠʷ ʠ ʚ 

ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ ʚʟʷʪʴ l ʰʘʨʦʚ ʙʝʣʦʛʦ ʮʚʝʪʘ ʠ ʜʦʧʦʣʥʠʪʴ ʵʪʦʪ ʥʘʙʦʨ k-l 

ʰʘʨʘʤʠ ʯʸʨʥʦʛʦ ʮʚʝʪʘ ʠʟ N-M ʰʘʨʦʚ ʯʸʨʥʦʛʦ ʮʚʝʪʘ. ʕʪʦ ʩʜʝʣʘʪʴ ʤʳ ʤʦʞʝʤ 
lk

MN
C

-

-

ʩʧʦʩʦʙʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʥʘʩʪʫʧʣʝʥʠʶ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A, ʙʫʜʝʪ ʨʘʚʥʦ: 
lk

MN

l

M
CCmA

-

-
Ö== .  

ʊʝʧʝʨʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A: 

()
k

N

lk

MN

l

M

C

CC

n

m
AP

-

-
Ö

== . 

ʗʩʥʦ, ʯʪʦ ʯʠʩʣʘ k, l ʠ k-l  ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʯʠʩʣʘ N, M ʠ N-M, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʅʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ ( )
ý
ü
û

í
ì
ë Ö

=
-

-

k

N

lk

MN

l

M

l
C

CC
AP , ʚʳʯʠʩʣʝʥʥʳʡ ʜʣʷ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ l, ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʚʝʨʦʷʪʥʦʩʪʝʡ. 

 

Ä5.I ʋʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ. ɿʘʚʠʩʠʤʳʝ ʠ ʥʝʟʘʚʠʩʠʤʳʝ ʩʦʙʳʪʠʷ  

ʊʝʦʨʠʷ 

ɺ ʧʨʠʤʝʨʝ 3ʘ) ʤʳ ʟʘʧʠʩʘʣʠ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ: ʩʦʙʳʪʠʝ A ï ʧʦʷʚʠʣʩʷ 

çʢʦʨʦʣʴè ʠ ʩʦʙʳʪʠʝ B ï ʧʦʷʚʠʣʘʩʴ çʢʘʨʪʠʥʢʘè. ɹʳʣʘ ʚʳʯʠʩʣʝʥʘ ()
9

1
=AP  - 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A. ʇʫʩʪʴ ʤʳ ʫʟʥʘʣʠ ʢʘʢʠʤ-ʪʦ ʩʧʦʩʦʙʦʤ, ʯʪʦ 

ʠʟʚʣʝʢʘʝʤʘʷ ʢʘʨʪʘ ï çʢʘʨʪʠʥʢʘè, ʪʦ ʝʩʪʴ ʥʘʩʪʫʧʠʣʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ B. ʅʦ 
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ʥʘʤ ʥʝʠʟʚʝʩʪʥʦ: ʢʘʢʘʷ ʠʤʝʥʥʦ çʢʘʨʪʠʥʢʘè ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʢʦʣʦʜʳ ʢʘʨʪ.  

ʅʘʩ ʠʥʪʝʨʝʩʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ( )
B

AP  - ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A, 

ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʦʙʳʪʠʝ B ʫʞʝ ʥʘʩʪʫʧʠʣʦ. ʊʘʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʤʳ ʙʫʜʝʤ 

ʥʘʟʳʚʘʪʴ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. 

 ʊʘʢ ʢʘʢ ʩʦʙʳʪʠʝ B ʫʞʝ ʥʘʩʪʫʧʠʣʦ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʠʟʚʣʝʯʝʥʠʠ 

ʦʜʥʦʡ ʢʘʨʪʳ ʫʞʝ ʨʝʘʣʠʟʦʚʘʣʩʷ ʦʜʠʥ ʠʟ ʠʩʭʦʜʦʚ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʩʦʙʳʪʠʶ 

B. ɿʥʘʯʠʪ, ʜʣʷ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A ʥʘʜʦ, ʯʪʦʙʳ ʠʟ ʚʩʝʭ ʠʩʭʦʜʦʚ, 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʩʦʙʳʪʠʶ B, ʨʝʘʣʠʟʦʚʘʣʩʷ ʠʩʭʦʜ, ʢʦʪʦʨʳʡ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʶ. ʊʘʢ ʢʘʢ ʩʨʝʜʠ 12 çʢʘʨʪʠʥʦʢè ʠʤʝʝʪʩʷ 4 

çʢʦʨʦʣè̫, ʪʦ ( )
3

1

12

4
==

B
AP . 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʘʩʪʫʧʣʝʥʠʠ ʩʦʙʳʪʠʷ B ʚ ʪʨʠ ʨʘʟʘ çʫʚʝʣʠʯʠʣʘè ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʋʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A 

ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ B ʫʞʝ ʥʘʩʪʫʧʠʣʦ, ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

( )
B

AP , ʚʳʯʠʩʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ: ( ) ( )
()BP

BAP

B
AP

def 1
= . 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʌʦʨʤʫʣʘ, ʧʦ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ, 

ʚʚʦʜʠʪʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ. ʕʪʦ ʥʝ ʪʝʦʨʝʤʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ, ʟʥʘʷ 

ʢʦʥʢʨʝʪʥʳʡ ʨʘʟʫʤʥʳʡ ʩʧʦʩʦʙ ʚʚʝʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ.  

ʇʦʢʘʞʝʤ ʣʦʛʠʯʥʦʩʪʴ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʥʘʷ 

ʬʫʥʢʮʠʷ ʚʚʦʜʠʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʝ, ʠʤʝʶʱʝʤ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʠʩʭʦʜʦʚ, ʠ ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ.  

ʇʫʩʪʴ ʥʘʩʪʫʧʣʝʥʠʶ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ A, B ʠ BA1   ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, m, k ʠ l ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ B - 

ʥʘʩʪʫʧʠʣʦ, ʪʦ ʝʩʪʴ ʨʝʘʣʠʟʦʚʘʣʩʷ ʦʜʠʥ ʠʟ k ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ. ʉʨʝʜʠ ʵʪʠʭ 

ʠʩʭʦʜʦʚ ʠʤʝʝʪʩʷ l ʠʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʥʘʩʪʫʧʣʝʥʠʶ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʙʳʪʠʷ A. ʊʘʢ ʢʘʢ ʚʩʝ ʠʩʭʦʜʳ ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʦʙʳʪʠʷ A, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʦʙʳʪʠʝ   B  ʫʞʝ ʥʘʩʪʫʧʠʣʦ, ʙʫʜʝʪ ʨʘʚʥʘ: 

( )
k

l

B
AP = . ɼʘʣʴʥʝʡʰʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʪʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ï ʦʯʝʚʠʜʥʳ:  

( ) ( )
()BP

BAP

n

k
:

n

l

n

n
:

k

l

B
AP

1
=== . 

 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʦʙʳʪʠʷ B, ʤʥʦʞʝʩʪʚʦ ʠʩʭʦʜʦʚ ʝʤʫ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʩʪʘʥʦʚʠʪʩʷ 

ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ  ʜʨʫʛʠʭ ʩʦʙʳʪʠʡ. ʆʙʦʟʥʘʯʠʤ W=B B, ʪʦʛʜʘ ʘʣʛʝʙʨʘ 

AB  - ʘʣʛʝʙʨʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ - ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝʩʪʚʘ W  ʚʠʜʘ BA1 , ʛʜʝ A 

ïɻ ʣʝʤʝʥʪʳ ʘʣʛʝʙʨʳ A. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʥʘʷ 
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ʬʫʥʢʮʠʷ PB ʦʧʨʝʜʝʣʷʝʤʘʷ ʥʘ ʠʟʤʝʨʠʤʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ <WB,AB>.  

  ʊʘʢ ʢʘʢ ʦʧʝʨʘʮʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʤʥʦʞʝʩʪʚ ï ʢʦʤʤʫʪʘʪʠʚʥʘ, ʪʦ ʫʩʣʦʚʥʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ B ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʩʣʫʯʘʡʥʦʝ 

ʩʦʙʳʪʠʝ A ʫʞʝ ʥʘʩʪʫʧʠʣʦ, ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ, ʚʳʯʠʩʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ:

( ) ( )
()AP

BAP

A
BP

1
= . 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʣʫʯʘʝʤ ʜʚʘ ʚʘʨʠʘʥʪʘ ʬʦʨʤʫʣ rʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ: 

( ) () ( ) () ( )
B

APBP
A

BPAPBAP Ö=Ö=1 .  

 

ʊʝʦʨʠʷ 
ʆʧʨʝʜʝʣʝʥʠʝ. ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ A ʠ B ʥʘʟʳʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʝʩʣʠ 

ʫʩʣʦʚʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʣʶʙʦʛʦ ʠʟ ʥʠʭ ʨʘʚʥʘ ʙʝʟʫʩʣʦʚʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ: ( ) ()AP
B

AP =  ʠʣʠ ( ) ()BP
A

BP = .  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʦ ʠʟ ʵʪʠʭ ʫʩʣʦʚʠʡ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʠ 

ʜʨʫʛʦʝ ʫʩʣʦʚʠʝ, ʘ ʪʘʢ ʞʝ ʙʫʜʫʪ ʩʧʨʘʚʝʜʣʠʚʳ ʨʘʚʝʥʩʪʚʘ: ( ) ()AP
B

AP =  ʠ 

( ) ()BP
A

BP = . 

ɿʥʘʯʠʪ, ʝʩʣʠ ʩʦʙʳʪʠʷ A ʠ B ʥʝʟʘʚʠʩʠʤʳʝ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʵʪʠʭ ʩʦʙʳʪʠʡ ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʩʪʫʧʣʝʥʠʷ ʵʪʠʭ 

ʩʦʙʳʪʠʡ:   ( ) () ()BPAPBAP Ö=1 . 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ A ʠ B ʤʦʛʫʪ ʙʳʪʴ ʩʦʚʤʝʩʪʥʳʤʠ ʠʣʠ ʥʝʩʦʚʤʝʩʪʥʳʤʠ, 

ʟʘʚʠʩʠʤʳʤʠ ʠʣʠ ʥʝʟʘʚʠʩʠʤʳʤʠ.  

ʉʦʚʤʝʩʪʥʦʩʪʴ ʠʣʠ ʥʝʩʦʚʤʝʩʪʥʦʩʪʴ ʩʦʙʳʪʠʡ ʤʳ ʧʨʦʚʝʨʷʝʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʫʤʤʳ ʩʦʙʳʪʠʡ ( )BAP 8  ʠ ʧʨʠʥʠʤʘʝʤ ʨʝʰʝʥʠʝ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ, 

ʤʦʛʫʪ, ʠʣʠ ʥʝʪ, ʩʦʙʳʪʠʷ ʥʘʩʪʫʧʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʦ ʝʩʪʴ: ʝʩʪʴ, ʠʣʠ ʥʝʪ, ʫ ʥʠʭ 

ʦʙʱʠʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ.  

ɿʘʚʠʩʠʤʦʩʪʴ ʠʣʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʦʙʳʪʠʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʙʳʪʠʡ ʤʳ ʧʨʦʚʝʨʷʝʤ ʪʦʣʴʢʦ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ ʯʠʩʝʣ ( )
B

AP  ʠ 

()AP , ʠʣʠ ( )
A

BP  ʠ ()BP .  

ʇʨʘʢʪʠʢʘ 

ʇʨʠʤʝʨ. ʀʟ ʤʥʦʞʝʩʪʚʘ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʥʘʫʜʘʯʫ ʚʳʙʠʨʘʝʪʩʷ ʯʠʩʣʦ. 

ʆʙʦʟʥʘʯʠʤ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ: A - ʚʳʙʨʘʥʥʦʝ ʯʠʩʣʦ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ;  

B - ʚʳʙʨʘʥʥʦʝ ʯʠʩʣʦ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ; C - ʚʳʙʨʘʥʥʦʝ ʯʠʩʣʦ ʜʝʣʠʪʩʷ ʥʘ ʯʝʪʳʨʝ. 

ʆʧʨʝʜʝʣʠʤ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ BA1  - ʚʳʙʨʘʥʥʦʝ 

ʯʠʩʣʦ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʠ ʥʘ ʪʨʠ; CA1  - ʚʳʙʨʘʥʥʦʝ ʯʠʩʣʦ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʠ ʥʘ 

ʯʝʪʳʨʝ; CB1  - ʚʳʙʨʘʥʥʦʝ ʯʠʩʣʦ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʠ ʥʘ ʯʝʪʳʨʝ. 

ʉʥʘʯʘʣʘ ʥʘʜʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ A, B ʠ C.  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʤʳ ʟʥʘʝʤ ʪʦʣʴʢʦ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 
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ʚʝʨʦʷʪʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʢʦʥʝʯʥʦʩʪʠ ʯʠʩʣʘ ʠ ʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ 

ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ. ʆʧʨʝʜʝʣʠʤ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 
i
w - 

ʚʳʙʨʘʥʥʦʝ ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ. ʊʘʢ ʢʘʢ ʠ ʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʠ 

ʤʥʦʞʝʩʪʚʦ ʯʸʪʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ - ʙʝʩʢʦʥʝʯʥʳʝ ʠ ʵʢʚʠʚʘʣʝʥʪʥʳʝ 

ʤʥʦʞʝʩʪʚʘ (ʦʥʠ ï ʩʯʸʪʥʳʝ ʤʥʦʞʝʩʪʚʘ), ʪʦ ¤=W
 
ʠ ¤=ɸ . ʂʣʘʩʩʠʯʝʩʢʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʠ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʚʳʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʘʭ 

-  ʥʝʧʨʠʤʝʥʠʤʦ.  

ʈʘʩʩʤʦʪʨʠʤ ʪʘʢʦʡ ʚʘʨʠʘʥʪ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ: ʯʸʪʥʦʝ ʠʣʠ ʥʝʪ ʚʳʙʨʘʥʥʦʝ 

ʯʠʩʣʦ, ʤʳ ʜʝʣʠʤ ʝʛʦ ʥʘ ʜʚʘ ʠ ʘʥʘʣʠʟʠʨʫʝʤ ʧʦʣʫʯʠʚʰʠʡʩʷ ʦʪ ʜʝʣʝʥʠʷ ʦʩʪʘʪʦʢ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A ʦʧʨʝʜʝʣʠʤ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʢʘʢ ʚʦʟʤʦʞʥʳʝ ʦʩʪʘʪʢʠ ʦʪ ʜʝʣʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʯʠʩʣʘ ʥʘ 

ʜʚʘ: 
1
w- ʦʩʪʘʪʦʢ ʨʘʚʝʥ ʥʫʣʶ ʠ 

2
w - ʦʩʪʘʪʦʢ ʨʘʚʝʥ ʝʜʠʥʠʮʝ. ɿʜʝʩʴ { }

21
ww,=W  ʠ 

2==nW , ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ï ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ. ʅʘʩʪʫʧʣʝʥʠʶ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʙʳʪʠʷ A ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 
1
w, ʪʦ ʝʩʪʴ 1==mɸ . 

ʇʨʠʤʝʥʷʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ, ʧʦʣʫʯʘʝʤ: ()
2

1
==

n

m
AP . 

ɸʥʘʣʦʛʠʯʥʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ B ʦʧʨʝʜʝʣʠʤ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʢʘʢ ʚʦʟʤʦʞʥʳʝ ʦʩʪʘʪʢʠ ʦʪ ʜʝʣʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʯʠʩʣʘ ʥʘ 

ʪʨʠ: 
1
w- ʦʩʪʘʪʦʢ ʨʘʚʝʥ ʥʫʣʶ, 

2
w - ʦʩʪʘʪʦʢ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, 

3
w - ʦʩʪʘʪʦʢ ʨʘʚʝʥ 

ʜʚʫʤ. ʊʝʧʝʨʴ { }
321
www ,,=W  ʠ 3==nW , ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ï 

ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ. ʅʘʩʪʫʧʣʝʥʠʶ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ B ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ 

ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 
1
w, ʪʦ ʝʩʪʴ 1==mɸ . ʇʨʠʤʝʥʷʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʧʦʣʫʯʘʝʤ: ()
3

1
==

n

m
BP . ʗʩʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ C ʙʫʜʝʪ ʨʘʚʥʘ ()
4

1
=CP .  

ʆʧʨʝʜʝʣʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ A ʠ 

B, ʪʦ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ BA1 . ʉʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʤ 

ʫʩʣʦʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ( )
A

BP  - ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʳʙʨʘʥʥʦʝ ʯʸʪʥʦʝ ʯʠʩʣʦ 

ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ. ʗʩʥʦ, ʯʪʦ ʧʨʠ ʜʝʣʝʥʠʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʯʸʪʥʦʛʦ ʯʠʩʣʘ ʥʘ ʪʨʠ 

ʚʦʟʤʦʞʥʳ ʦʩʪʘʪʢʠ ʨʘʚʥʳʝ: ʥʫʣʶ, ʝʜʠʥʠʮʝ ʠ ʪʨʸʤ. ʕʪʠ ʦʩʪʘʪʢʠ, ʪʦ ʝʩʪʴ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ï ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ( )
3

1
=

A
BP . ʊʘʢ ʢʘʢ 

( )
A

BP ()BP= , ʪʦ ʩʦʙʳʪʠʷ A ʠ B ï ʥʝʟʘʚʠʩʠʤʳʝ, ʘ ʧʦʵʪʦʤʫ 

( ) () ()
6

1

3

1

2

1
=Ö=Ö= BPAPBAP 1 .  

ʆʧʨʝʜʝʣʠʤ ʫʩʣʦʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ( )
A
ʉP  - ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʳʙʨʘʥʥʦʝ 

ʯʸʪʥʦʝ ʯʠʩʣʦ ʜʝʣʠʪʩʷ ʥʘ ʯʝʪʳʨʝ. ʇʨʠ ʜʝʣʝʥʠʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʯʸʪʥʦʛʦ ʯʠʩʣʘ ʥʘ 

ʯʝʪʳʨʝ ʦʩʪʘʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʚʥʳʤʠ ʥʫʣʶ ʠʣʠ ʜʚʫʤ. ʕʪʠ ʦʩʪʘʪʢʠ, ʪʦ ʝʩʪʴ 
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ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ï ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ( )
2

1
=

A
CP .  

ʊʘʢ ʢʘʢ ( ) ()CP
A

CP ¸ , ʪʦ ʩʦʙʳʪʠʷ A ʠ C ïʟʘʚʠʩʠʤʳʝ, ʘ ʧʦʵʪʦʤʫ 

( ) () ( )
4

1

2

1

2

1
=Ö=Ö=

A
CPAPCAP 1 . 

ɸʥʘʣʦʛʠʯʥʦ ʨʘʩʩʫʞʜʘʷ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʩʦʙʳʪʠʷ B ʠ C ï ʥʝʟʘʚʠʩʠʤʳʝ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ( ) () ()
12

1

4

1

3

1
=Ö=Ö= CPBPCBP 1 . 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʅʘʩʪʫʧʣʝʥʠʝ ʩʦʙʳʪʠʷ BA1  ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʫʜʘʯʫ ʚʳʙʨʘʥʥʦʝ ʥʘʪʫʨʘʣʴʥʦʝ 

ʯʠʩʣʦ ʜʝʣʠʪʩʷ ʥʘ ʰʝʩʪʴ, ʥʘʩʪʫʧʣʝʥʠʝ ʩʦʙʳʪʠʷ ʉA1  ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʝʪʥʦʝ ʯʠʩʣʦ 

ʜʝʣʠʪʩʷ ʥʘ ʯʝʪʳʨʝ, ʘ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ CB1 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʠʩʣʦ ʜʝʣʠʪʩʷ ʥʘ 

ʜʚʝʥʘʜʮʘʪʴ. ʗʩʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʵʪʠʭ ʩʦʙʳʪʠʡ ʨʘʚʥʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 
6

1
, 

4

1
 ʠ 

12

1
. ʕʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʤʦʞʥʦ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʥʝ 

ʧʨʠʤʝʥʷʷ ʬʦʨʤʫʣʳ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʙʳʪʠʡ ʠ ʥʝ ʧʨʦʚʝʨʷʷ ʢʘʞʜʳʡ 

ʨʘʟ ʥʘʣʠʯʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʣʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ - 

ʩʦʤʥʦʞʠʪʝʣʝʡ. ʉʪʦʣʴ ʧʦʜʨʦʙʥʦʝ ʨʝʰʝʥʠʝ ʧʨʠʤʝʨʘ ʩʜʝʣʘʥʦ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʣʫʯʘʡʥʳʭ 

ʩʦʙʳʪʠʡ.  

ʇʨʘʚ ʙʳʣ ʢʠʪʘʡʩʢʠʡ ʤʳʩʣʠʪʝʣʴ ʂʦʥʬʫʮʠʡ, ʩʢʘʟʘʚ: çʂʦʛʜʘ ʙʨʦʩʘʝʰʴ 

ʢʘʤʝʰʝʢ ʚ ʚʦʜʫ, ʚʩʝʛʜʘ ʧʦʧʘʜʘʝʰʴ ʪʦʯʥʦ ʚ ʮʝʥʪʨ ʢʨʫʛʘè.   

 

ʊʝʦʨʠʷ- 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, 

ʩʦʩʪʦʷʱʘʷ ʙʦʣʝʝ ʯʝʤ ʠʟ ʜʚʫʭ ʩʦʙʳʪʠʡ { }
n

A,...,A,A
21

 (n>2), ʥʘʜʦ ʨʘʟʣʠʯʘʪʴ 

ʧʦʧʘʨʥʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʦʙʳʪʠʡ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʙʳʪʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ { }
n

A,...,A,A
21

 ʥʘʟʳʚʘʶʪʩʷ ʧʦʧʘʨʥʦ 

ʥʝʟʘʚʠʩʠʤʳʤʠ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ ʠʥʜʝʢʩʦʚ i ʠ k ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ: 

( ) () ( )
kiki

APAPAAP Ö=1 . 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ { }
n

A,...,A,A
21

 ʥʘʟʳʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ ʯʠʩʣʘ ( )nk¢  ʠ ʣʶʙʦʛʦ ʥʘʙʦʨʘ ʠʥʜʝʢʩʦʚ 

{ }
k

i,...,i,i
21

 ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ: ( ) ( ) ( ) ( )
kk iiiiii

AP...APAPA...AAP ÖÖÖ=
2121

111 . 

ʗʩʥʦ, ʯʪʦ ʠʟ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʘʨʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ. 

ɼʣʷ ʵʪʦʛʦ ʚʦ ʚʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʦʞʠʪʴ, ʯʪʦ k=2. 

ʆʙʨʘʪʥʦʝ ʥʝ ʚʩʝʛʜʘ ʚʝʨʥʦ, ʯʪʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ.  

ʇʨʠʤʝʨ. ʇʫʩʪʴ ʤʥʦʞʝʩʪʚʦ W ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʸʭ ʨʘʚʥʦʚʦʟʤʦʞʥʳʭ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ { }
3210
wwww ,,,=W . ʆʧʨʝʜʝʣʠʤ ʪʨʠ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʷ: 

{ }
10
ww ,A= , { }

20
ww ,B=  ʠ { }

30
ww ,C= .  

ʇʨʠʤʝʥʷʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ, ʧʦʣʫʯʘʝʤ: 
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() () ()
2

1
=== CPBPAP , ( ) ( ) ( )

4

1
=== CBPCAPBAP 111 , ( )

4

1
=CBAP 11 . 

ʉʦʙʳʪʠʷ A, B ʠ C ʙʫʜʫʪ ʧʦʧʘʨʥʦ ʥʝʟʘʚʠʩʠʤʳʤʠ, ʪʘʢ ʢʘʢ ʜʣʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʘʨ 

ʩʦʙʳʪʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʘʨʳ 

ʩʦʙʳʪʠʡ A ʠ B ʠʤʝʝʤ: ( ) () ()BPAPBAP Ö=ö
÷

õ
æ
ç

å
==

2

2

1

4

1
1 . ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ:  

( ) () () ()CPBPAPCBAP ÖÖ=ö
÷

õ
æ
ç

å
=¸=

3

2

1

8

1

4

1
11 . 

 

Ä6.I  ʇʦʚʪʦʨʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʠʩʧʳʪʘʥʠʷ. ʉʭʝʤʘ ɹʝʨʥʫʣʣʠ. 

ɹʠʥʦʤʠʘʣʴʥʘʷ ʩʭʝʤʘ  

ʂʦʤʤʝʥʪʘʨʠʡ 

ɺ ʵʪʦʤ ʧʘʨʘʛʨʘʬʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʚʪʦʨʫʶ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʫʶʩʷ 

ʤʦʜʝʣʴ ʠʩʧʳʪʘʥʠʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʪʨʠ ʚʘʨʠʘʥʪʘ ʥʘʟʚʘʥʠʡ, ʥʘʧʠʩʘʥʥʳʭ ʚ ʟʘʛʣʘʚʠʠ 

ʵʪʦʛʦ ʧʘʨʘʛʨʘʬʘ. ʇʨʠʤʝʨ 2, ʟʘʧʠʩʘʥʥʳʡ ʥʘʤʠ ʧʨʠ ʟʥʘʢʦʤʩʪʚʝ ʩ ʦʩʥʦʚʥʳʤʠ 

ʧʦʥʷʪʠʷʤʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʪʘʢʦʡ ʤʦʜʝʣʠ ʠʩʧʳʪʘʥʠʡ. 

ʇʦʟʥʘʢʦʤʠʚʰʠʩʴ ʧʦʜʨʦʙʥʝʡ ʩ ʵʪʦʡ ʤʦʜʝʣʴʶ, ʤʳ ʨʝʘʣʠʟʫʝʤ ʚʪʦʨʦʡ ʨʘʟʫʤʥʳʡ 

ʩʧʦʩʦʙ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ()
ii

pwwÝ , ʪʦ ʝʩʪʴ ʚʚʝʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʠ P. 

ʊʝʦʨʠʷ 

ʇʨʦʚʦʜʠʪʩʷ ʩʝʨʠʷ ʠʟ n ʦʜʠʥʘʢʦʚʳʭ ʠʩʧʳʪʘʥʠʡ. ɺ ʢʘʞʜʦʤ ʠʩʧʳʪʘʥʠʠ ʤʦʞʝʪ 

ʥʘʩʪʫʧʠʪʴ ʣʠʙʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A, ʣʠʙʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A. ʇʨʠʯʸʤ 

ʨʝʟʫʣʴʪʘʪ ʣʶʙʦʛʦ ʠʩʧʳʪʘʥʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʦʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʧʳʪʘʥʠʡ, ʠ ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʠʩʭʦʜʳ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʧʳʪʘʥʠʡ.  

ʆʧʨʝʜʝʣʝʥʠʝ. ʊʘʢʠʝ ʩʝʨʠʠ ʠʟ n ʦʜʠʥʘʢʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʧʦʚʪʦʨʥʳʤʠ ʥʝʟʘʚʠʩʠʤʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ.  

ʗ.ɹʝʨʥʫʣʣʠ ʠʟʫʯʘʣ ʪʘʢʠʝ ʠʩʧʳʪʘʥʠʷ. ʊʘʢ ʢʘʢ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʚ ʢʘʞʜʦʤ 

ʠʩʧʳʪʘʥʠʠ ʪʦʣʴʢʦ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʘ, ʪʦ ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ 

ʙʠʥʦʤʠʘʣʴʥʳʤʠ ʠʩʧʳʪʘʥʠʷʤʠ.  

ɿʘʧʠʩʳʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʢʘʞʜʦʛʦ ʠʟ n ʠʩʧʳʪʘʥʠʡ, ʤʳ ʧʦʣʫʯʠʤ ʥʝʢʦʪʦʨʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ n ʙʫʢʚ A ʠ A. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʢʘʞʜʘʷ ʪʘʢʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʧʨʦʚʝʜʸʥʥʦʡ 

ʩʝʨʠʠ ʠʩʧʳʪʘʥʠʡ, ʧʦʵʪʦʤʫ ʤʳ ʤʦʞʝʤ ʥʘʟʚʘʪʴ ʝʸ ʵʣʝʤʝʥʪʘʨʥʳʤ ʠʩʭʦʜʦʤ 
k
w, ʪʦ 

ʝʩʪʴ { }A,A,A,A,A,A,A,A,A,A
k
=w . ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʜʣʠʥʘ ʩʝʨʠʠ ʠʩʧʳʪʘʥʠʡ 

n=10. ɺ ʵʪʦʡ ʩʝʨʠʠ ʠʩʧʳʪʘʥʠʡ ʩʦʙʳʪʠʝ A ʥʘʩʪʫʧʠʣʦ ʨʘʚʥʦ k ʨʘʟ, ʘ ʩʦʙʳʪʠʝ  A  

ʥʘʩʪʫʧʠʣʦ n-k ʨʘʟ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʳ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʝʱʸ ʥʝʩʢʦʣʴʢʦ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
k
w, ʚ ʢʦʪʦʨʳʭ ʙʫʢʚʘ A  

ʚʩʪʨʝʯʘʝʪʩʷ, ʘ ʙʫʢʚʘ A  ʚʩʪʨʝʯʘʝʪʩʷ n-k ʨʘʟ. 

 ɼʣʷ ʚʚʝʜʝʥʠʷ ʨʘʟʫʤʥʳʤ ʩʧʦʩʦʙʦʤ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ ʥʘʤ ʥʘʜʦ 

ʧʦʩʪʨʦʠʪʴ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W, ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʝʛʦ ʩʪʨʫʢʪʫʨʦʡ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʤʦʱʥʦʩʪʴ W, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʥʸʤ. 
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ʋʧʨʦʘɦ̫  ʬʦʨʤʫ ʟʘʧʠʩʠ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ, ʚʤʝʩʪʦ ʙʫʢʚʳ A 

ʙʫʜʝʤ ʧʠʩʘʪʴ 1, ʘ ʚʤʝʩʪʦ ʙʫʢʚʳ A  ʙʫʜʝʤ ʧʠʩʘʪʴ 0, ʪʦ ʝʩʪʴ ʟʘʧʠʩʘʥʥʳʡ ʚʳʰʝ 

ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ ʧʝʨʝʧʠʰʝʤ ʪʘʢ: { }0111001011 ,,,,,,,,,
k
=w . ɿʜʝʩʴ 1 ʚʩʪʨʝʯʘʝʪʩʷ 

k ʨʘʟ, ʘ 0 - n-k ʨʘʟ.  

ʊʝʧʝʨʴ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʜʚʦʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ n 

ʵʣʝʤʝʥʪʦʚ.  

ɹʫʜʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, çʰʘʛʘʤʠè ʧʝʨʝʙʠʨʘʪʴ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, 

ʫʚʝʣʠʯʠʚʘʷ ʚ ʟʘʧʠʩʠ ʜʚʦʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʦʪ 0 ʜʦ 

n. ʊʘʢʠʭ çʰʘʛʦʚè ʫ ʥʘʩ ʙʫʜʝʪ n+1.  

ʉʥʘʯʘʣʘ, çʥʫʣʝʚʦʡ ʰʘʛè, ʚʳʧʠʰʝʤ ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ, ʚ 

ʢʦʪʦʨʦʤ ʝʜʠʥʠʮʘ ʚʩʪʨʝʯʘʝʪʩʷ ʥʦʣʴ ʨʘʟ, ʪʦ ʝʩʪʴ { }0000
0

,.....,,,=w . ɿʘʪʝʤ, çʧʝʨʚʳʡ 

ʰʘʛè, ʚʳʧʠʰʝʤ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʝʜʠʥʠʮʘ ʚʩʪʨʝʯʘʝʪʩʷ ʦʜʠʥ 

ʨʘʟ: { }0001
1

,.....,,,=w , { }010
1

,.....,,=w ,é.., { }1000
1

,.....,,,=w . ʊʘʢʠʭ ʠʩʭʦʜʦʚ ʙʫʜʝʪ 
1

n
Cn=  ʰʪʫʢ. ʅʘ ʩʣʝʜʫʶʱʝʤ, ʥʘ  çʚʪʦʨʦʤ ʰʘʛʝè ʚʳʧʠʰʝʤ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʠʩʭʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʝʜʠʥʠʮʘ ʚʩʪʨʝʯʘʝʪʩʷ ʜʚʘ ʨʘʟʘ: { }0011
2

,.....,,,=w , 

{ }0101
2

,.....,,,=w ,é.., { }1100
2

,,.....,,=w . ʊʘʢʠʭ ʠʩʭʦʜʦʚ ʙʫʜʝʪ 
( ) 2

2

1
n

C
!

nn
=

-Ö
 ʰʪʫʢ. 

ʅʘ çk-ʦʤ ʰʘʛʝè ʚʳʧʠʰʝʤ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʝʜʠʥʠʮʘ 

ʚʩʪʨʝʯʘʝʪʩʷ k ʨʘʟ. ʗʩʥʦ, ʯʪʦ ʪʘʢʠʭ ʠʩʭʦʜʦʚ ʙʫʜʝʪ 
k

n
C  ʰʪʫʢ. ʀ, ʥʘʢʦʥʝʮ, ʥʘ 

ʧʦʩʣʝʜʥʝʤ, ç n-ʦʤ hʘʛʝè ʚʳʧʠʰʝʤ ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 
nw, ʚ 

ʢʦʪʦʨʦʤ ʝʜʠʥʠʮʘ ʚʩʪʨʝʯʘʝʪʩʷ n ʨʘʟ.  
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ɺʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʥʦʞʝʩʪʚʦ W ʤʳ  ʨʘʟʜʝʣʠʣʠ ʥʘ 

n+1 ʛʨʫʧʧʫ, ʢʘʞʜʫʶ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʠʩʭʦʜʳ, ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʳʝ 
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ʢʦʣʠʯʝʩʪʚʘ ʝʜʠʥʠʮ ʠ ʥʫʣʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʪʦ ʝʩʪʴ 

ʤʦʱʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ W,   ʨʘʚʥʦ: n
n

k

k

n
C 2

0

==ä
=

W . ɸʣʛʝʙʨʘ A*
 ʚʩʝʭ ʩʣʫʯʘʡʥʳʭ 

ʩʦʙʳʪʠʡ ʩʦʩʪʦʠʪ ʠʟ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝʩʪʚʘ W. ɽ yʤʦʱʥʦʩʪʴ 

ʨʘʚʥʘ:| A*| =
W

2 . 

ɺʚʝʜʸʤ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ P ʥʘ ʠʟʤʝʨʠʤʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ <W, A>. 

ʂʘʞʜʳʡ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 
k
w, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ n 

ʦʜʠʥʘʢʦʚʳʭ ʠʩʧʳʪʘʥʠʡ, ʤʳ ʤʦʞʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ n ʩʦʙʳʪʠʡ: 

AAAAAAAAAA
k

111111111=w . 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʚʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩʣʝʜʫʝʪ, ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ - 

ʩʦʤʥʦʞʠʪʝʣʠ  A ʠ A - ʥʝʟʘʚʠʩʠʤʳʝ ʩʦʙʳʪʠʷ.  

ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ, 

ʤʳ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ 
k
w  ʢʘʢ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ n ʩʦʙʳʪʠʡ:  

( ) () () () () () () () () () ()APAPAPAPAPAPAPAPAPAPP
k

ÖÖÖÖÖÖÖÖÖ=w . 

ʇʫʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A ʚ ʢʘʞʜʦʤ ʠʟ n ʠʩʧʳʪʘʥʠʡ ʨʘʚʥʘ 

() pAP = , ʪʦʛʜʘ () qpAP =-=1 . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʚʳʧʠʩʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ 
k
wʙʫʜʝʪ ʨʘʚʥʘ: ( ) knk

k
qpP
-Ö=w . 

ʊʝʧʝʨʴ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʙʫʜʝʪ ʨʘʟʫʤʥʦ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʘʨʥʦʤʫ ʠʩʭʦʜʫ 

ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʪʫ ʚʝʨʦʷʪʥʦʩʪʴ, ʪʦ ʝʩʪʴ: ( ) knk

kk
qpp
-Ö=Ý ww .  

ɺʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ ʥʦʨʤʠʨʦʚʢʠ ʧʨʦʚʝʨʠʤ, ʠʩʧʦʣʴʟʫʷ ʘʩʩʦʮʠʘʪʠʚʥʳʡ 

ʟʘʢʦʥ ʘʨʠʬʤʝʪʠʢʠ ʠ ʨʘʟʣʦʞʝʥʠʝ ʙʠʥʦʤʘ ʅʴʶʪʦʥʘ:  

( ) ( )( )ä ä
Í =

- =+=Ö=
Wk

n
n

k

knkk

nk
qpqpCp

w

w 1
0

. 

ʂʦʤʤʝʥʪʘʨʠʡ 

ɸʣʛʝʙʨʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʩʪʫʧʠʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʧʦʚʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʩʦʩʪʦʠʪ ʠʟ| A*| =
W

2 ʵʣʝʤʝʥʪʦʚ. ɽʩʣʠ ʤʳ ʤʦʥʝʪʫ 

ʧʦʜʙʨʘʩʳʚʘʝʤ ʪʨʠ ʨʘʟʘ (n=3), ʠ ʫ ʥʘʩ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʸʭ ʙʫʢʚ çʛè ʠ çʨè, ʪʦ ʧʨʠ ʪʘʢʠʭ ʧʦʚʪʦʨʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ 

ʠʩʧʳʪʘʥʠʷʭ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʩʦʩʪʦʠʪ ʠʟ 2
3
 =8 ʵʣʝʤʝʥʪʦʚ, ʘ 

ʘʣʛʝʙʨʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʩʦʩʪʦʠʪ ʠʟ 2
8
 =256 ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʜʣʠʥʝ ʩʝʨʠʠ 

ʠʩʧʳʪʘʥʠʡ ʨʘʚʥʦʡ n=10 ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʙʫʜʝʪ 2
10
=1024. ʏʠʩʣʦ 

ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʩʪʫʧʠʪʴ ʧʨʠ ʜʝʩʷʪʠ ʧʦʜʙʨʘʩʳʚʘʥʠʷʭ 

ʤʦʥʝʪʳ ʨʘʚʥʦ 2
1024

. 

 ʗʩʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʝʩʷʪʠ ʧʦʜʙʨʘʩʳʚʘʥʠʡ ʤʦʥʝʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʧʘʜʝʥʠʡ çʛʝʨʙʘè, ʘ ʥʝ ʢʘʢʠʝ-ʪʦ ʢʦʥʢʨʝʪʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʝʜʠʥʠʮ ʠ ʥʫʣʝʡ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʝʩʷʪʠ ʝʜʠʥʠʮ ʠ ʥʫʣʝʡ.   

ʊʝʦʨʠʷ 

ʆʙʦʟʥʘʯʠʤ 
k

A  - ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ: çʚ ʩʝʨʠʠ ʠʟ  n ʠʩʧʳʪʘʥʠʡ ʩʣʫʯʘʡʥʦʝ 

ʩʦʙʳʪʠʝ A ʥʘʩʪʫʧʠʣʦ ʨʦʚʥʦ k ʨʘʟè. ʅʘʩ ʧʨʠ ʵʪʦʤ ʥʝ ʠʥʪʝʨʝʩʫʝʪ: ʚ ʢʘʢʦʡ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʯʝʨʝʜʦʚʘʣʠʩʴ ʩʦʙʳʪʠʷ A ʠ A . 

 ʉʦʙʳʪʠ ʁ
k

A  ʙʫʜʫʪ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʪʴ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ 
k
w , 

ʩʦʩʪʘʚʣʷʶʱʠʝ k-ʪʫʶ ʛʨʫʧʧʫ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W. ʊʘʢ ʢʘʢ ʜʣʷ 

Í"A A ʝʛʦ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʚʥʘ () ( )ä
Í

=
A

i

i

pAP
w

w , ʪʦ ʜʣʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ 
k

A  

ʧʦʣʫʯʘʝʤ: ( ) knkk

n

A

knk

k
qpCqpAP

kk

-

Í

- =Ö=ä
w

. 

ʌʦʨʤʫʣʫ ( ) knkk

nk
qpCAP
-=  ʥʘʟʳʚʘʶʪ ʬʦʨʤʫʣʦʡ ɹʝʨʥʫʣʣʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʅʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ ( ){ }
k

AP , ʛʜʝ n,...,,k 10= , ʥʘʟʳʚʘʝʪʩʷ 

ʙʠʥʦʤʠʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʗʩʥʦ, ʯʪʦ ( )1
0

=ä
=

n

k

k
AP , ʪʦ ʝʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ n ʧʦʚʪʦʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʩʪʫʧʠʪ ʦʜʥʦ, ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ 
k

A . 

ɹʠʥʦʤʠʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ, ʜʣʷ ʨʘʟʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ 

p  ʠ q , ʤʦʞʥʦ ʜʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. 

 
              qp<                                 qp=                                      qp>  

 

 

 

 

 
                    0  1  2         k                    n               0  1  2                  k              n              0  1  2              k              n 

 

 

ʇʨʘʢʪʠʢʘ 

ʈʝʰʠʤ ʜʚʘ ʧʨʠʤʝʨʘ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʚʪʦʨʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ 

ʠʩʧʳʪʘʥʠʷ. 

ʇʨʠʤʝʨ 1. ʇʨʦʚʦʜʠʪʩʷ ʩʝʨʠʷ ʠʟ n ʧʦʚʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. ɺ ʢʘʞʜʦʤ ʠʟ ʥʠʭ 

ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ p. ʆʧʨʝʜʝʣʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʦʙʳʪʠʝ A ʥʘʩʪʫʧʠʪ ʚ ʵʪʦʡ ʩʝʨʠʠ ʠʩʧʳʪʘʥʠʡ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʨʘʟ. 

ʇʫʩʪʴ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ B ï ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ n ʠʩʧʳʪʘʥʠʡ ʩʦʙʳʪʠʝ A 

ʥʘʩʪʫʧʠʣʦ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ. ʗʩʥʦ, ʯʪʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ B ʙʫʜʝʪ ʩʫʤʤʦʡ n 

ʩʦʙʳʪʠʡ 
k

A , ʛʜʝ k=1,2,é,n: 8
n

k

k
AB

1=

= . ɸ ʪʘʢ ʢʘʢ ʩʦʙʳʪʠʷ-ʩʣʘʛʘʝʤʳʝ 

ʥʝʩʦʚʤʝʩʪʥʳʝ ʩʦʙʳʪʠʷ, ʪʦ () ( )ä
=

=
n

k

k
APBP

1

, ʛʜʝ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʩʣʘʛʘʝʤʦʛʦ 

ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ ɹʝʨʥʫʣʣʠ ( ) knkk

nk
qpCAP
-= .  

ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʢʘʞʜʦʛʦ ʩʣʘʛʘʝʤʦʛʦ, ʘ ʧʦʪʦʤ ʠ ʠʭ ʩʫʤʤʳ, ʧʨʠ 

ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ n ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ. ʈʘʩʩʤʦʪʨʠʤ 

ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʧʨʠʤʝʨʘ. ʉʬʦʨʤʫʣʠʨʫʝʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ 

ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ B ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ Bï ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ n ʠʩʧʳʪʘʥʠʡ 
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ʩʦʙʳʪʠʝ A ʥʠ ʨʘʟʫ ʥʝ ʥʘʩʪʫʧʠʪ. ʗʩʥʦ, ʯʪʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ B  ʥʘʩʪʫʧʠʪ 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʩʝ n ʨʘʟ ʥʘʩʪʫʧʠʪ ʩʦʙʳʪʠʝ A, ʪʦ ʝʩʪʴ B =
0

A . ɸ ʪʦʛʜʘ 

() () n
qBPBP -=-= 11 , ʪʦ ʝʩʪʴ () ( )npBP --= 11 . 

ʇʨʠʤʝʨ 2. ʉʢʦʣʴʢʦ ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʧʦʚʪʦʨʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ, 

ʯʪʦʙʳ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʥʝ ʤʝʥʴʰʝʡ ʯʝʤ P ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A 

ʥʘʩʪʫʧʠʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ? 

ɺ ʧʝʨʚʦʤ ʧʨʠʤʝʨʝ ʤʳ, ʟʥʘʷ ʜʣʠʥʫ ʩʝʨʠʠ ʧʦʚʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ n, 

ʦʧʨʝʜʝʣʠʣʠ ʩʪʝʧʝʥʴ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ʥʘʩʪʫʧʠʪ ʭʦʪʷ 

ʙʳ ʦʜʠʥ ʨʘʟ. ʊʝʧʝʨʴ, ʟʘʜʘʚʰʠʩʴ ʢʦʥʢʨʝʪʥʳʤ ʟʥʘʯʝʥʠʝʤ (ʯʠʩʣʦʤ P) ʩʪʝʧʝʥʠ 

ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ʥʘʩʪʫʧʠʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ, ʤʳ 

ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʠʥʫ ʩʝʨʠʠ ʧʦʚʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ n.  

ʉʦʛʣʘʩʥʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʨʘʚʝʥʩʪʚʦ: 

() ( ) PpBP
n

²--= 11 . 

ʈʝʰʘʷ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʣʘ n, ʧʦʣʫʯʠʤ: 
( )
( )pln

Pln
n

-

-
²

1

1
.  

ɽʩʣʠ ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ ʤʦʥʝʪʘ, ʪʦ ʧʨʠ 4²n  ʧʦʜʙʨʘʩʳʚʘʥʠʷʭ ʤʳ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ P=0,9 ʤʦʞʝʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ ʥʘʩʪʫʧʠʪ 

ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ï ʧʦʷʚʠʣʩʷ çʛʝʨʙè. ʊʦ ʝʩʪʴ ʚ 9 ʠʟ 10 ʩʝʨʠʡ ʧʦ 4 

ʧʦʜʙʨʘʩʳʚʘʥʠʷ ʤʳ ʭʦʪʷ ʙʳ ʦʜʠʥ ʨʘʟ ʫʚʠʜʠʤ ʚʳʧʘʜʝʥʠʝ çʛʝʨʙʘè. ɽʩʣʠ ʤʳ 

ʫʚʝʣʠʯʠʤ ʩʪʝʧʝʥʴ ʫʚʝʨʝʥʥʦʩʪʠ ʜʦ P=0,99, ʜʣʠʥʘ ʩʝʨʠʠ ʧʦʚʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʜʦʣʞʥʘ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʜʦ 7²n .  

 

ʂʦʤʤʝʥʪʘʨʠʡ 

ɼʘʜʠʤ ʩʥʘʯʘʣʘ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ 
mAAA ,...,, 21

 ʦʙʨʘʟʫʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ 

ʩʦʙʳʪʠʡ (ʇɻʉ), ʝʩʣʠ ʦʥʠ ʧʦʧʘʨʥʦ ʥʝʩʦʚʤʝʩʪʥʳ, ʪʦ ʝʩʪʴ ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ 

ʠʥʜʝʢʩʦʚ i ʠ j ʩʧʨʘʚʝʜʣʠʚʦ =ji AA 1 ß, ʘ ʠʭ ʩʫʤʤʘ ʠʭ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ 

ʩʦʙʳʪʠʝʤ: 8
m

i
iA

1=

=W. 

ʈʘʩʩʤʦʪʨʝʥʥʫʶ ʤʦʜʝʣʴ ʧʦʚʪʦʨʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ ʩ ʜʚʫʤʷ 

ʚʦʟʤʦʞʥʳʤʠ ʠʩʭʦʜʘʤʠ ʢʘʞʜʦʛʦ ʠʩʧʳʪʘʥʠʷ ʤʦʞʥʦ ʦʙʦʙʱʠʪʴ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʦʛʦ ʠʟ n ʠʩʧʳʪʘʥʠʡ ʤʦʛʫʪ ʥʘʩʪʫʧʠʪʴ ʥʝ ʦʜʥʦ ʠʟ ʜʚʫʭ, ʘ ʦʜʥʦ ʠʟ 

ʪʨʸʭ (ʠʣʠ ʠʟ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ) ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, ʦʙʨʘʟʫʶʱʠʭ ʧʦʣʥʫʶ ʛʨʫʧʧʫ 

ʩʦʙʳʪʠʡ. ɺʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʡ ʵʪʠʭ ʩʦʙʳʪʠʡ ʚ ʣʶʙʦʤ  ʠʩʧʳʪʘʥʠʠ 

ʧʦʩʪʦʷʥʥʳ ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʥʦʤʝʨʘ ʠʩʧʳʪʘʥʠʷ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʧʦʚʪʦʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʩʭʝʤʦʡ.  

ʅʘʧʨʠʤʝʨ. ʇʫʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʛʦ  ʠʩʧʳʪʘʥʠʷ ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʪʦʣʴʢʦ 

ʦʜʥʦ ʠʟ ʪʨʸʭ ʧʦʧʘʨʥʦ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ A, B ʠʣʠ C. ɺʝʨʦʷʪʥʦʩʪʠ 

ʥʘʩʪʫʧʣʝʥʠʡ ʵʪʠʭ ʩʦʙʳʪʠʡ ʨʘʚʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: p, q ʠ r. ʗʩʥʦ, ʯʪʦ1=++ rqp . 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʪʨʦʠʯʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ n ʰʪʫʢ 0,1 ʠ 2, ʩʯʠʪʘʷ, ʯʪʦ 210 ªªª C,B,A ,: 

{ }1021001220 ,,,,,,,,,
m,k
=w .  
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ɿʜʝʩʴ k=4 ï ʢʦʣʠʯʝʩʪʚʦ ʥʫʣʝʡ ʚ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, m=3 ïʢʦʣʠʯʝʩʪʚʦ 

ʝʜʠʥʠʮ, ʪʦʛʜʘ n-(k+m)=3 - ʢʦʣʠʯʝʩʪʚʦ ʜʚʦʝʢ. ɸʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʥʦ ʚ 

ʙʠʥʦʤʠʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʩʪʨʦʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W,  ʢʦʪʦʨʦʝ 

ʩʦʩʪʦʠʪ ʠʟ 3
n
 ʵʣʝʤʝʥʪʦʚ. 

ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ ʚʚʦʜʠʪʩʷ ʥʘʟʥʘʯʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʠʷ 

( ) ( )mknmk

m,km,k
rqpp

+-=Ý ww . ʈʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ 
m,k

A , ʛʜʝ  k  ʠ 

m 0² , ʘ nmk ¢+ . ʂʘʞʜʦʤʫ ʩʣʫʯʘʡʥʦʤʫ ʩʦʙʳʪʠʶ 
m,k

A  ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ 
m

kn

k

n CC -Ö  ʨʘʚʥʦʚʦʟʤʦʞʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ. 

 ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ 
m,k

A  ʙʫʜʝʪ ʨʘʚʥʘ: 

( )
( )( )

( )mknmk

m,k
rqp

!mkn!m!k

!n
AP

+-

+-ÖÖ
= . 

 

Ä6.I ʀʩʧʳʪʘʥʠʷ ʜʦ ʧʝʨʚʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ  

ʂʦʤʤʝʥʪʘʨʠʡ 

ʀʩʧʳʪʘʥʠʝ, ʦʧʠʩʘʥʥʦʝ ʚ ʧʨʠʤʝʨʝ 5 ʧʝʨʝʯʥʷ ʧʨʦʩʪʝʡʰʠʭ ʠʩʧʳʪʘʥʠʡ, 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʪʝʤ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʩʦʜʝʨʞʠʪ 

ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ. ʇʦʢʘʞʝʤ, ʯʪʦ ʟʜʝʩʴ ʪʦʞʝ ʤʦʞʥʦ ʚʚʝʩʪʠ 

ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ P. ʕʪʦ ʙʫʜʝʪ ʪʨʝʪʠʡ ʧʨʠʤʝʨ ʚʚʝʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʠ ʨʘʟʫʤʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʊʝʦʨʠʷ 

ʇʨʦʚʦʜʷʪʩʷ ʦʜʠʥʘʢʦʚʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʠʩʧʳʪʘʥʠʷ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʠʣʠ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A, ʠʣʠ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A . 

ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A ʚ ʣʶʙʦʤ ʠʩʧʳʪʘʥʠʠ ʨʘʚʥʘ () pAP = . 

ʀʩʧʳʪʘʥʠʷ ʧʨʝʢʨʘʱʘʶʪʩʷ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A. 

ɹʣʘʛʦʜʘʨʷ ʥʘʢʦʧʣʝʥʥʦʤʫ ʦʧʳʪʫ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʧʨʠʤʝʨʦʚ, ʤʳ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ 

ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ { }1000 ,,...,,
k
=w , ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

k-1 ʥʫʣʝʡ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʫʯʘʶ, ʢʦʛʜʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ k ʠʩʧʳʪʘʥʠʡ, ʚ 

ʢʦʪʦʨʳʭ k-1 ʨʘʟ ʥʘʩʪʫʧʘʣʦ ʩʦʙʳʪʠʝ A  ʠ k-ʪʦʝ ʠʩʧʳʪʘʥʠʝ ʟʘʢʦʥʯʠʣʦʩʴ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʩʦʙʳʪʠʷ A.  ʊʘʢ ʢʘʢ ʯʠʩʣʦ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʣʶʙʳʤ ʥʘʪʫʨʘʣʴʥʳʤ ʯʠʩʣʦʤ, ʪʦ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʙʫʜʝʪ 

ʩʯʸʪʥʳʤ ʤʥʦʞʝʩʪʚʦʤ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ a=W .  

ʃʶʙʦʡ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 
k
w  ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʙʳʪʠʝ, 

ʷʚʣʷʶʱʝʝʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ k ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ: AA...AA
k

1111=w . ʊʘʢ 

ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A ʚ ʣʶʙʦʤ ʠʩʧʳʪʘʥʠʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʥʦʤʝʨʘ ʠʩʧʳʪʘʥʠʷ, ʪʦ ʩʦʙʳʪʠʷ-ʩʦʤʥʦʞʠʪʝʣʠ ʙʫʜʫʪ ʥʝʟʘʚʠʩʠʤʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʘ 

ʧʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ( )
k

Pw  ʙʫʜʝʪ ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʙʳʪʠʡ- 

ʩʦʤʥʦʞʠʪʝʣʝʡ: ( ) () () () () pqAPAP...APAPP
k

k

1-=ÖÖÖÖ=w . ʆʯʝʚʠʜʥʦ, ʯʪʦ ʙʫʜʝʪ 

ʨʘʟʫʤʥʦ ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʘʨʥʦʤʫ ʠʩʭʦʜʫ 
k
w  

ʧʦʣʫʯʠʚʰʫʶʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ( )kPw , ʪʦ ʝʩʪʴ - ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ pq
k 1-
, ʠʣʠ: 

( ) pqp
k

kk

1-=Ý ww .  
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ʇʨʦʚʝʨʠʤ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠ ̫ʥʦʨʤʠʨʦʚʢʠ: ( )ä ä
Í

¤

=

- =
-

==
Wk k

k

k
q

p
pqp

w

w
1

1 1
1

.  

ʆʙʦʟʥʘʯʠʤ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ 
k

A  - ʚ ʧʝʨʚʳʡ ʨʘʟ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A 

ʥʘʩʪʫʧʠʣʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ k-ʪʦʛʦ ʠʩʧʳʪʘʥʠʷ. ʗʩʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʩʪʫʧʣʝʥʠʷ ʪʘʢʦʛʦ ʩʦʙʳʪʠʷ ʨʘʚʥʘ ( ) pqAP
k

k

1-= . ʊʘʢ ʢʘʢ ʵʪʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʯʣʝʥʘʤʠ ʙʝʩʢʦʥʝʯʥʦ ʫʙʳʚʘʶʱʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ, ʪʦ ʥʘʙʦʨ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ( ){ }
k

AP , ʛʜʝ k=1,2,3,é.., ʥʘʟʳʚʘʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʙʠʥʦʤʠʘʣʴʥʦʡ ʩʭʝʤ r ʠʩʧʳʪʘʥʠʡ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʙʱʝʥʠʷ ʵʪʦʛʦ ʪʠʧʘ ʠʩʧʳʪʘʥʠʡ ʠ ʚʚʝʣʠ ʧʦʥʷʪʠʝ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ 

ʩʭʝʤʳ ʠʩʧʳʪʘʥʠʡ. ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʦʙʦʙʱʠʪʴ ʧʦʥʷʪʠʝ çʠʩʧʳʪʘʥʠʷ ʜʦ ʧʝʨʚʦʛʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘè ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ çʠʩʧʳʪʘʥʠʷ ʜʦ k-ʪʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʠʩʭʦʜʘè. ʊʦ ʝʩʪʴ, ʤʳ ʧʨʦʚʦʜʠʤ ʦʜʠʥʘʢʦʚʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʠʩʧʳʪʘʥʠʷ ʜʦ ʪʝʭ ʧʦʢʘ 

ʥʝ ʟʘʬʠʢʩʠʨʫʝʤ ʧʦʷʚʣʝʥʠʝ ʩʦʙʳʪʠʷ A ʨʦʚʥʦ k ʨʘʟ. 

ʕʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

{ }100110100 ,,...,,,,...,,,,
km
=

+
w , ʚ ʢʦʪʦʨʦʡ, ʜʦ ʟʘʧʠʩʠ ʧʦʩʣʝʜʥʝʡ k-ʪʦʡ ʝʜʠʥʠʮʳ, 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ k-1-ʥʦʡ ʝʜʠʥʠʮʳ ʠ m ʥʫʣʝʡ. 

ʏʠʩʣʦ m ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ ʦʪ 0 ʜʦ ¤, ʪʦ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ 
ʠʩʭʦʜʦʚ { }

km+
=wW  - ʩʯʸʪʥʦʝ ʤʥʦʞʝʩʪʚʦ. ʗʩʥʦ, ʯʪʦ ʯʠʩʣʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʚ 

ʢʦʪʦʨʳʭ ʙʫʜʝʪ k-1 ʝʜʠʥʠʮʘ ʠ m ʥʫʣʝʡ, ʙʫʜʝʪ ʨʘʚʥʦ 
m

km
C

1-+
, ʘ ʧʦʵʪʦʤʫ, ʦʧʨʝʜʝʣʷʷ 

ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ, ʙʫʜʝʪ ʨʘʟʫʤʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ: 

( ) kmm

kmkmkm
pqCp

1-+++
=Ý ww .  

ʆʙʦʟʥʘʯʠʤ 
m

A - ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ - k-ʪʦʝ ʥʘʩʪʫʧʣʝʥʠʝ  ʩʦʙʳʪʠ ̫ A 

ʥʘʩʪʫʧʠʣʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ (m+k)-ʪʦʛʦ ʠʩʧʳʪʘʥʠʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ 

ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʨʘʚʥʘ ( ) kmm

kmm
pqCAP

1-+
= . ʅʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ ( ){ }

m
AP , ʛʜʝ 

m=0,1,2,3,é.., ʥʘʟʳʚʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦ-ʙʠʥʦʤʠʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʚʝʨʦʷʪʥʦʩʪʝʡ. 

 

Ä8.I  ʌʦʨʤʫʣʘ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. ʌʦʨʤʫʣʘ ɹʘʡʝʩʘ  

ʂʦʤʤʝʥʪʘʨʠʡ 

ɼʚʝ ʬʦʨʤʫʣʳ, ʢʦʪʦʨʳʝ ʤʳ ʩʝʡʯʘʩ ʨʘʩʩʤʦʪʨʠʤ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʷʤʠ 

ʩʚʦʡʩʪʚ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʫʤʤʳ ʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ. ʇʨʠʤʝʥʝʥʠʝ 

ʵʪʠʭ ʬʦʨʤʫʣ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ ʩʫʤʤʦʡ ʧʨʦʠʟʚʝʜʝʥʠʡ ʥʝʩʢʦʣʴʢʠʭ ʩʦʙʳʪʠʡ, 

ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ ʧʦʣʫʯʠʪʴ ʯʠʩʣʦʚʦʡ ʨʝʟʫʣʴʪʘʪ. 

ʊʝʦʨʠʷ 

ʇʫʩʪʴ { }
i

H , i=1,2,é,n, ʧʦʣʥʘʷ ʛʨʫʧʧʘ ʩʦʙʳʪʠʡ, ʪʦ ʝʩʪʴ ʵʪʠ ʩʦʙʳʪʠʷ ʧʦʧʘʨʥʦ 

ʥʝʩʦʚʤʝʩʪʥʳʝ ʠ ʩʫʤʤʘ ʠʭ - ʜʦʩʪʦʚʝʨʥʦʝ ʩʦʙʳʪʠʝ. ʉʦʙʳʪʠʷ 
i

H  ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʛʠʧʦʪʝʟʘʤʠ. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ, ʠʣʠ ʥʝ ʥʘʩʪʫʧʠʪʴ, ʩ ʦʜʥʦʡ 

ʠʟ ʵʪʠʭ ʛʠʧʦʪʝʟ. ʆʧʨʝʜʝʣʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʵʪʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ, 

ʪʦ ʝʩʪʴ ()AP . 
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ʉʦʙʳʪʠʝ A ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: ( )8 1
n

i

i
HAA

1=

= . ʉʦʙʳʪʠʷ- ʩʣʘʛʘʝʤʳʝ ʚ 

ʪɻʦʤ ʚʳʨʘʞʝʥʠʠ - ʥʝʩʦʚʤʝʩʪʥʳʝ ʩʦʙʳʪʠʷ, ʘ ʧʦʵʪʦʤʫ () ( )ä
=

=
n

i

i
HAPAP

1

1 . 

 

 H1        H2                                                 ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴʶ                                                                                                              

     ʦʧʝʨʘʮʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʤʥʦʞʝʩʪʚ ʠ  

      H3                 A                  H i                           ʬʦʨʤʫʣʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ                   

                                               Hn           ʩʦʙʳʪʠʡ () ( )ä
=

ö
÷

õ
æ
ç

åÖ=
n

i i
i H

APHPAP
1

. 

        H4                                                

     ʇʦʣʫʯʝʥʥʘʷ ʬʦʨʤʫʣʘ ʥʘʟʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. 

 

ʇʨʘʢʪʠʢʘ 

ʇʨʠʤʝʨ 1. ʉʨʝʜʠ n ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʙʠʣʝʪʦʚ ʥʘʭʦʜʠʪʩʷ m çʭʦʨʦʰʠʭè ʜʣʷ 

ʩʪʫʜʝʥʪʘ. ʉʪʫʜʝʥʪ ʧʳʪʘʝʪʩʷ ʨʝʰʠʪʴ, ʢʦʛʜʘ ʝʤʫ ʣʫʯʰʝ ʠʜʪʠ ʥʘ ʵʢʟʘʤʝʥ: ʧʝʨʚʳʤ, 

ʚʪʦʨʳʤ, ʪʨʝʪʴʠʤ ʠʣʠ ï ʧʦʩʣʝʜʥʠʤ, ʯʪʦʙʳ ʚʝʨʦʷʪʥʦʩʪʴ ʚʟʷʪʴ çʭʦʨʦʰʠʡè ʙʠʣʝʪ 

ʙʳʣʦ ʥʘʠʙʦʣʴʰʝʡ.  

ɿʘʤʝʯʘʥʠʝ. ɽʩʣʠ ʙʳ ʪʘʢʘʷ ʥʘʠʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʣʘ, ʪʦ 

ʩʪʫʜʝʥʪʳ ʫʞʝ ʜʘʚʥʦ ʧʦʣʴʟʦʚʘʣʠʩʴ ʙʳ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʚʟʷʪʴ çʭʦʨʦʰʠʡè ʙʠʣʝʪ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪʳ, ʢʦʛʜʘ ʩʪʫʜʝʥʪ ʠʜʸʪ ʥʘ ʵʢʟʘʤʝʥ 

ʧʝʨʚʳʤ, ʚʪʦʨʳʤ, ʪʨʝʪʴʠʤ. ʅʘʤ ʟʜʝʩʴ ʛʦʨʘʟʜʦ ʚʘʞʥʝʝ ʧʦʥʷʪʴ: ʢʘʢ ʧʝʨʝʜ 

ʧʨʦʚʝʜʝʥʠʝʤ ʠʩʧʳʪʘʥʠʷ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʛʠʧʦʪʝʟʳ, ʠ ʢʘʢʦʚʘ ʠʭ ʨʦʣʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʫʩʣʦʚʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

ɺʘʨʠʘʥʪ I. ʉʪʫʜʝʥʪ ʧʦʰʸʣ ʥʘ ʵʢʟʘʤʝʥ ʧʝʨʚʳʤ. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ï

ʩʪʫʜʝʥʪ ʚʟʷʣ çʭʦʨʦʰʠʡè ʙʠʣʝʪ. ʇʨʠʤʝʥʷʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʧʦʣʫʯʠʤ ()
n

m
AP = . 

ɺʘʨʠʘʥʪ II. ʉʪʫʜʝʥʪ ʧʦʰʸʣ ʥʘ ʵʢʟʘʤʝʥ ʚʪʦʨʳʤ. ʉʪʫʜʝʥʪ ʥʝ ʟʥʘʝʪ - ʢʘʢʦʡ 

ʙʠʣʝʪ ʚʟʷʣ ʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ. ʇʦʵʪʦʤʫ ʦʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʚʝ ʛʠʧʦʪʝʟʳ: 

-
1

H ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʚʟʷʣ çʭʦʨʦʰʠʡè ʙʠʣʝʪ ʠ -
2

H ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʚʟʷʣ 

çʧʣʦʭʦʡè ʙʠʣʝʪ. ɺʝʨʦʷʪʥʦʩʪʠ ʵʪʠʭ ʛʠʧʦʪʝʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ: ( )
n

m
HP =

1
 ʠ  

( )
n

mn
HP

-
=

2
.  ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦʩʪʴ ʰʘʥʩʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʣʦʤ 

n

m
, ʚʟʷʪʴ çʭʦʨʦʰʠʡè ʙʠʣʝʪ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʚʦ ʚʪʦʨʦʤ ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʵʪʦʤʫ: 

1

1

1 -

-
=ö
÷

õ
æ
ç

å

n

m

H
AP  ʠ 

12 -
=ö
÷

õ
æ
ç

å

n

m

H
AP . ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ, 

ʧʦʣʫʯʘʝʤ: () ( ) ( ) ö
÷

õ
æ
ç

åÖ+ö
÷

õ
æ
ç

åÖ=
2

2
1

1 H
APHP

H
APHPAP .  
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ɺʳʯʠʩʣʷʝʤ: ()
11

1

-
Ö

-
+

-

-
Ö=

n

m

n

mn

n

m

n

m
AP . ʆʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʘʝʤ 

()
n

m
AP = , ʯʪʦ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ.  

ɺʘʨʠʘʥʪ III . ʉʪʫʜʝʥʪ ʧʦʰʸʣ ʥʘ ʵʢʟʘʤʝʥ ʪʨʝʪʴʠʤ. ʅʝ ʟʥʘʷ, ʢʘʢʠʝ ʙʠʣʝʪʳ 

ʚʟʷʣʠ ʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ, ʩʪʫʜʝʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʨʠ ʛʠʧʦʪʝʟʳ: 

 -
1

H  ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʚʟʷʣʠ ʜʚʘ çʭʦʨʦʰʠʭè ʙʠʣʝʪʘ; 

 -
2

H  ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʚʟʷʣʠ ʦʜʠʥ çʭʦʨʦʰʠʡè ʙʠʣʝʪ ʠ ʦʜʠʥ çʧʣʦʭʦʡ ʙʠʣʝʪè; 

 -
3

H  ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʚʟʷʣʠ ʜʚʘ çʧʣʦʭʠʭè ʙʠʣʝʪʘ. 

ʆʧʨʝʜʝʣʠʤ ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʜʚʠʥʫʪʳʭ ʛʠʧʦʪʝʟ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʣʦʚʥʳʝ 

ʚʝʨʦʷʪʥʦʩʪʠ: 

( )

( )

( ) .
n

m

H
AP,

C

CC
HP

;
n

m

H
AP,

C

CC
HP

;
n

m

H
AP,

C

CC
HP

n

mnm

n

mnm

n

mnm

=ö
÷

õ
æ
ç

åÖ
=

-

-
=ö
÷

õ
æ
ç

åÖ
=

-

-
=ö
÷

õ
æ
ç

åÖ
=

-

-

-

3
2

20

3

2
2

11

2

1
2

02

1

2

1

2

2

  

ʇʦ ʬʦʨʤʫʣʝ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʣʫʯʘʝʤ:  

()
( )( ) ( )( )( )( )

( )( ) n

m

nnn

mmnmnmmnmmmm
AP =

-Ö-Ö

Ö--Ö-+-Ö-ÖÖ+-Ö-Ö
=

21

11221

. 

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʝʨʦʷʪʥʦʩʪʴ ()AP  ʚʟʷʪʴ çʭʦʨʦʰʠʡè ʙʠʣʝʪ 

ʙʳʣʘ ʙʦʣʴʰʦʡ, ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʵʢʟʘʤʝʥʫ ʧʦʩʪʘʨʘʪʴʩʷ, ʯʪʦʙʳ 

ʯʠʩʣʦ m ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʯʠʩʣʘ n.  

 

ʂʦʤʤʝʥʪʘʨʠʡ 

ɻʠʧʦʪʝʟʳ { }
i

H , i=1,2,é,n, ʧʦʧʘʨʥʦ ʥʝʩʦʚʤʝʩʪʥʳʝ ʩʦʙʳʪʠʷ ʠ ʩʫʤʤʘ ʠʭ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʩʦʙʳʪʠʝʤ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʤʳ ʚʳʧʠʩʘʣʠ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʛʠʧʦʪʝʟʳ ʠ ʦʧʨʝʜʝʣʠʣʠ ʠʭ ʚʝʨʦʷʪʥʦʩʪʠ, ʪʦ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ: 

( )1
1

=ä
=

n

i

i
HP . ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʨʘʚʝʥʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʜʝʣʘʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʝʨʝʜ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʫʩʣʦʚʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ()AP  ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A. 

ʊʝʦʨʠʷ 

ɼʣʷ ʚʳʚʦʜʘ ʬʦʨʤʫʣʳ ɹʘʡʝʩʘ ʩʯʠʪʘʝʤ, ʯʪʦ ʤʳ ʥʘʭʦʜʠʤʩʷ ʚ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ, 

ʯʪʦ ʠ ʧʨʠ ʚʳʚʦʜʝ ʬʦʨʤʫʣʳ ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʪʦ ʝʩʪʴ { }
i

H  - ʛʠʧʦʪʝʟʳ ʠ 

ʩʦʙʳʪʠʝ A ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ, ʠʣʠ ʥʝ ʥʘʩʪʫʧʠʪʴ, ʩ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʛʠʧʦʪʝʟ. 

ʊʘʢ ʢʘʢ ʦʧʝʨʘʮʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʤʥʦʞʝʩʪʚ ʢʦʤʤʫʪʘʪʠʚʥʘ, ʪʦ ʜʣʷ ʣʶʙʦʛʦ 

ʥʦʤʝʨʘ ʛʠʧʦʪʝʟʳ k ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʦ: 
kk

HAAH 11 = . ʉʣʝʜʦʚʘʪʝʣʴʥʦ: 

( ) ( )
kk

HAPAHP 11 = . ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 
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ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʙʳʪʠʡ, ʟʘʧʠʰʝʤ: ( ) () ö
÷

õ
æ
ç

åÖ=ö
÷

õ
æ
ç

åÖ
A

H
PAP

H
APHP k

k
k

. ʆʪʩʶʜʘ 

ʧʦʣʫʯʘʝʤ: 

( )

()AP

H
APHP

A
H

P
k

k

k

ö
÷

õ
æ
ç

åÖ

=ö
÷

õ
æ
ç

å  ʠʣʠ, ʝʩʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ 

ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ,:  

( )

( ) ö
÷

õ
æ
ç

åÖ

ö
÷

õ
æ
ç

åÖ

=ö
÷

õ
æ
ç

å

ä
= i

n

i

i

k
k

k

H
APHP

H
APHP

A
H

P

1

 . ʇʦʣʫʯʝʥʥʘʷ ʜʨʦʙʴ 

ʥʘʟʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ ɹʘʡʝʩʘ ʠʣʠ ʬʦʨʤʫʣʦʡ ʧʦʩʣʝ ʦʧʳʪʥʦʡ ʧʝʨʝʦʮʝʥʢʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʛʠʧʦʪʝʟ.  

 

ʂʦʤʤʝʥʪʘʨʠʡ 
ʇʝʨʚʳʤ ʧʨʠʟʥʘʢʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫʣʳ ʧʦʣʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʠʣʠ ʬʦʨʤʫʣʳ ɹʘʡʝʩʘ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ 

ʠʩʧʳʪʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ 

ʚʦʟʤʦʞʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠ ̫ʠʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠ ̫ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ʤʳ 

ʬʦʨʤʫʣʠʨʫʝʤ ʚ ʚʠʜʝ ʛʠʧʦʪʝʟ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʪʦʨʦʡ ʵʪʘʧ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ, 

ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A ʧʨʠ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠʣʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʦʡ, ʠʣʠ ʠʥʦʡ, ʛʠʧʦʪʝʟʳ. 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʩʤʳʩʣʘ ʬʦʨʤʫʣʳ ɹʘʡʝʩʘ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʰʠʭ ʜʝʡʩʪʚʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ. 

ʆʟʥʘʢʦʤʠʚʰʠʩʴ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠʩʧʳʪʘʥʠʷ ʢʘʢ ʢʦʤʧʣʝʢʩʘ ʫʩʣʦʚʠʡ ʠ 

ʜʝʡʩʪʚʠʡ, ʤʳ ʚʳʜʚʠʛʘʝʤ ʛʠʧʦʪʝʟʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ, ʠʣʠ ʥʝ 

ʥʘʩʪʫʧʠʪʴ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ. 

1)  ɻʠʧʦʪʝʟʳ { }
i

H  ʩʦʩʪʘʚʣʷʶʪʩʷ, ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ.  

2) ɺʝʨʦʷʪʥʦʩʪʠ ( ){ }
i

HP  ʥʘʟʳʚʘʶʪʩʷ ʜʦʦʧʳʪʥʳʤʠ (ʘʧʨʠʦʨʥʳʤʠ) 

ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʛʠʧʦʪʝʟ. 

3) ʇʨʦʚʦʜʠʪʩʷ ʠʩʧʳʪʘʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʥʘʩʪʫʧʠʣʦ ʩʣʫʯʘʡʥʦʝ 

ʩʦʙʳʪʠʝ A. ʅʦ ʤʳ ʥʝ ʟʥʘʝʤ, ʩ ʢʘʢʦʡ ʠʟ ʛʠʧʦʪʝʟ ʦʥʦ ʥʘʩʪʫʧʠʣʦ. 

4) ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ ɹʘʡʝʩʘ, ʪʦ ʝʩʪʴ, ʚʳʯʠʩʣʷʷ ö
÷

õ
æ
ç

å
A

H
P k , ʤʳ 

ʧʝʨʝʦʮʝʥʠʚʘʝʤ ʜʦʦʧʳʪʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʛʠʧʦʪʝʟʳ 
k

H  ʩ ʫʯʸʪʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʪʦʤ, ʯʪʦ ʩʦʙʳʪʠʝ A ʫʞʝ ʥʘʩʪʫʧʠʣʦ. 

5) ɺʝʨʦʷʪʥʦʩʪʠ 
ý
ü
û

í
ì
ë

ö
÷

õ
æ
ç

å
i

k

A
H

P  ʥʘʟʳʚʘʶʪʩʷ ʧʦʩʣʝʦʧʳʪʥʳʤʠ 

(ʘʧʦʩʪʝʨʠʦʨʥʳʤʠ) ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʛʠʧʦʪʝʟ. 

6) ʗʩʥʦ, ʯʪʦ ʚʩʝʛʜʘ ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʦ: ä
=

=ö
÷

õ
æ
ç

å
n

k

k

A
H

P
1

1. 
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ɻʃɸɺɸ ɺʊʆʈɸʗ  

ɸʢʩʠʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
 Ä1.II  ɸʢʩʠʦʤ rɸ.ʅ.ʂʦʣʤʦʛʦʨʦʚʘ 

ʂʦʤʤʝʥʪʘʨʠʡ 
ʇʨʝʜʣʦʞʝʥʥʳʡ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ ʚʘʨʠʘʥʪ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʛʦ ʚʚʝʜʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʠʩʭʦʜʘ 
i
w 

ʨʘʟʫʤʥʳʤ ʩʧʦʩʦʙʦʤ ʩʦʦʪʚʝʪʩʪʚʠʷ ()
ii

pwwÝ  ʠ ʚʳʯʠʩʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A ʢʘʢ () ( )ä
Í

=
A

i

i

pAP
w

w , ʦʢʘʟʘʣʩʷ çʪʫʧʠʢʦʚʳʤè. ʊʘʢʦʡ 

ʚʘʨʠʘʥʪ ʚʚʝʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʪʘʢʠʝ 

ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ <W,A,P>, ʚ ʢʦʪʦʨʳʭ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʠʩʭʦʜʦʚ W ʠʣʠ ʠʤʝʝʪ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ, ʠʣʠ ʦʥʦ ï ʩʯʸʪʥʦʝ, ʪʦ ʝʩʪʴ, ʝʩʣʠ 

ʝʛʦ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʙʝʩʢʦʥʝʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʅʘʠʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ XVI  ʚʝʢʘ, ʧʨʝʜʣʦʞʝʥʥʳʝ ɼʞ.ʂʘʨʜʘʥʦ, ʦ ʢʦʥʝʯʥʦʤ 

ʤʥʦʞʝʩʪʚʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ XVII  ʚʝʢʘ ʦ ʩʣʫʯʘʡʥʦʤ 

ʩʦʙʳʪʠʠ ʠ ʝʛʦ ʚʝʨʦʷʪʥʦʩʪʠ ʫʞʝ ʧʝʨʝʩʪʘʣʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʟʘʧʨʦʩʘʤ ʥʘʫʢʠ.  

ʊʝʦʨʠʷ ʬʦʨʤʫʣʠʨʦʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʙʳʣʦ ʚʳʧʠʩʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʅʦ ʤʦʞʥʦ ʧʨʠʜʫʤʘʪʴ ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʤʥʦʛʦ ʠʩʧʳʪʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʳ 

ʤʥʦʞʝʩʪʚʘ W ʥʝʣʴʟʷ ʚʳʧʠʩʘʪʴ ʚ ʚʠʜʝ ʢʦʥʝʯʥʦʡ ʠʣʠ ʙʝʩʢʦʥʝʯʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.  

ʅʘʧʨʠʤʝʨ, ʥʘʫʜʘʯʫ ʚʳʙʠʨʘʝʪʩʷ ʪʦʯʢʘ ʠʟ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ ʦʪʨʝʟʢʘ [0;1]. 

ʗʩʥʦ, ʯʪʦ ʚ ʪʘʢʦʤ ʠʩʧʳʪʘʥʠʠ ʣʶʙʘʷ ʪʦʯʢʘ x, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʵʪʦʤʫ ʦʪʨʝʟʢʫ, 

ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʤ ʠʩʭʦʜʦʤ w, ʘ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʦʪʨʝʟʢʘ [0;1] ʷʚʣʷʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ: W=[0;1]. ʀʟ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʝ ʪʦʯʢʠ ʦʪʨʝʟʢʘ [0;1] ʥʝʣʴʟʷ ʚʳʧʠʩʘʪʴ ʚ ʚʠʜʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʤʦʱʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ [0;1] ʨʘʚʥʘ c  - ʤʦʱʥʦʩʪʠ 

ʢʦʥʪʠʥʫʫʤ. ɿʥʘʯʠʪ, ʤʳ ʥʝ ʩʤʦʞʝʤ ʨʘʟʫʤʥʳʤ ʩʧʦʩʦʙʦʤ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʘʨʥʦʤʫ 

ʠʩʭʦʜʫ w ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ()wp .  ʆʜʥʘʢʦ, ʝʩʣʠ 

ʤʳ ʦʙʦʟʥʘʯʠʤ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ï ʥʘʫʜʘʯʫ ʚʳʙʨʘʥʥʘʷ ʪʦʯʢʘ ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʪʨʝʟʢʫ [0,25;0,5], ʪʦ, ʪʘʢ ʢʘʢ ʚʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ, 

ʠʥʪʫʠʪʠʚʥʦ ʤʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʙʫʜʝʪ 

ʨʘʚʥʘ ()
4

1
=AP .  

ʇʘʩʢʘʣʴ ʧʦʪʨʝʙʦʚʘʣ, ʯʪʦʙʳ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʦʙʳʪʠʷ, ʢʘʢ ʩʪʝʧʝʥʴ 

ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʝʛʦ ʥʘʩʪʫʧʣʝʥʠʠ, ʚʩʝʛʜʘ ʙʳʣʘ ʨʘʚʥʘ ʝʜʠʥʠʮʝ, ʪʦ ʝʩʪʴ ()1=WP . 

ʊʝʧʝʨʴ, ʠʥʪʝʨʧʨʝʪʠʨʫʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘ 

ʤʥʦʞʝʩʪʚʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʥʝʢʦʪʦʨʳʤ ʨʘʟʫʤʥʳʤ ʩʧʦʩʦʙʦʤ ʝʜʠʥʠʯʥʦʡ 

ʤʘʩʩʳ, ʤʳ ʧʦʥʠʤʘʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ()AP  ʢʘʢ 

ʜʦʣʶ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʦʢʘʟʘʚʰʫʶʩʷ ʥʘʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʵʪʦʤʫ ʩʦʙʳʪʠʶ 

ʧʦʜʤʥʦʞʝʩʪʚʦʤ A ʤʥʦʞʝʩʪʚʘ  W.  

ɽʩʣʠ W=[0;1], ʪʦ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝʩʪʚʘ W ʠʤʝʝʪ 

ʤʦʱʥʦʩʪʴ, ʨʘʚʥʫʶ |A*| = c
a ==22

W
. ɺʦʟʥʠʢʘʝʪ ʜʚʘ ʚʦʧʨʦʩʘ. ɺʦ-ʧʝʨʚʳʭ, ʢʘʢʠʝ 
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ʠʤʝʥʥʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʤʥʦʞʝʩʪʚʘ W ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʢʘʢ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ ʠ 

ʢʘʢ ʠʭ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ? ɺʦ-ʚʪʦʨʳʭ, ʧʦʜʤʥʦʞʝʩʪʚʦ A, ʢʦʪʦʨʦʝ ʤʳ ʥʘʟʚʘʣʠ 

ʩʣʫʯʘʡʥʳʤ ʩʦʙʳʪʠʝʤ, ʤʦʞʝʪ ʠʤʝʪʴ ʪʘʢʫʶ ʩʣʦʞʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʯʪʦ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʠʪʴ ʦʧʨʝʜʝʣʸʥʥʳʡ ʠʥʪʝʛʨʘʣ ʈʠʤʘʥʘ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʜʦʣʠ ʝʜʠʥʠʯʥʦʡ ʤʘʩʩʳ, ʦʢʘʟʘʚʰʝʡʩʷ ʥʘʜ ʥʠʤ. ʂʘʢ ʪʦʛʜʘ ʦʧʨʝʜʝʣʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ()AP  ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A? 

ʅʘ ʨʫʙʝʞʝ XIX -XX ʚʝʢʦʚ ʰʠʨʦʪʘ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, 

ʟʘʧʨʦʩʳ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʧʨʘʢʪʠʢʠ ʥʘʩʪʦʡʯʠʚʦ ʪʨʝʙʦʚʘʣʠ ʩʦʟʜʘʥʠʷ ʘʢʩʠʦʤʘʪʠʢʠ 

ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. ɽʩʣʠ ʨʘʥʝʝ ʪʝʦʨʠʷ ʬʦʨʤʫʣʠʨʦʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʦ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʦʙʱʘʷ ʪʝʦʨʠʷ, 

ʥʝʟʘʚʠʩʷʱʘʷ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘ ʢʘʞʜʳʡ ʢʦʥʢʨʝʪʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 

ʜʦʣʞʝʥ ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʪʝʦʨʠʶ.  

ʇʨʝʜʣʦʞʝʥʥʘʷ ʚ 1933 ʛʦʜʫ ɸ.ʅ.ʂʦʣʤʦʛʦʨʦʚʳʤ ʘʢʩʠʦʤʘʪʠʢʘ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʠ ʪʝʦʨʠʠ 

ʤʝʨʳ. 

ʉʦʟʜʘʥʠʝ ʘʢʩʠʦʤʘʪʠʢʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ 

ʨʘʙʦʪʘʤ: 

ʘ) ɻʝʦʨʛʘ ʂʘʥʪʦʨʘ (1845-1918), ʚ ʢʦʪʦʨʳʭ ʜʦʢʘʟʘʥʘ ʥʝʩʯʸʪʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ 

ʚʩʝʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʦʙʱʝʝ ʧʦʥʷʪʠʝ ʤʦʱʥʦʩʪʠ 

ʤʥʦʞʝʩʪʚʘ, ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʝʩʢʦʥʝʯʥʳʭ ʤʥʦʞʝʩʪʚ, ʠʤʝʶʱʠʭ 

ʨʘʟʥʳʝ ʤʦʱʥʦʩʪʠ; 

ʙ) ʕʤʠʣ̫ ɹʦʨʝʣʷ (1871-1956), ʚ ʢʦʪʦʨʳʭ ʚʚʝʜʝʥ r ʧʦʥʷʪʠ ̫ ʙʦʨʝʣʝʚʩʢʦʛʦ 

ʤʥʦʞʝʩʪʚʘ, ʢʘʢ ʥʝʢʦʪʦʨʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʤʥʦʞʝʩʪʚʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʠ 

ʘʣʛʝʙʨʳ ʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ; 

ʚ) ɸʥʨʠ ʃʝʙʝʛʘ (1875-1941), ʚ ʢʦʪʦʨʳʭ ʩʦʟʜʘʥʘ ʪʝʦʨʠʠ ʤʝʨʳ (ʤʝʨʘ ʃʝʙʝʛʘ) ʠ  

ʩʜʝʣʘʥʦ ʦʙʦʙʱʝʥʠʝ ʧʦʥʷʪʠʷ ʠʥʪʝʛʨʘʣʘ (ʠʥʪʝʛʨʘʣ ʃʝʙʝʛʘ), ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʪʝʦʨʠʠ 

ʤʝʨʳ ʠ ʧʦʟʚʦʣʷʶʱʝʝ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʠʡ ʢʣʘʩʩ ʬʫʥʢʮʠʡ. 

ʊʝʦʨʠʷ 

ʉʣʝʜʫʷ ɸ.ʅ.ʂʦʣʤʦʛʦʨʦʚʫ, ʧʨʦʚʝʜʸʤ ʧʦʩʪʨʦʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʬʦʨʤʫʣʠʨʫʷ ʥʝʦʙʭʦʜʠʤʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʘʢʩʠʦʤʳ. 

1) ʇʫʩʪʴ W - ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ. ʄʦʱʥʦʩʪʴ W ʥʘʩ ʥʝ 

ʠʥʪʝʨʝʩʫʝʪ. 

2) ʆʧʨʝʜʝʣʝʥʠʝ. ʉʦʚʦʢʫʧʥʦʩʪʴ A ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝʩʪʚʘ W ʥʘʟʳʚʘʝʪʩʷ  

s-ʘʣʛʝʙʨʦʡ, ʝʩʣʠ: 

ʘ)ÍW A , ʪʦ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ W ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʩʦʚʦʢʫʧʥʦʩʪʠ A,  

b) ʜʣʷ ʣʶʙʦʡ ʩʯʸʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʜʤʥʦʞʝʩʪʚ {}
i

A , i=1,2,3,é., 

ʤʥʦʞʝʩʪʚʘ W, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ A, ʩʣʝʜʫʝʪ ʯʪʦ ʠ ʩʯʸʪʥʦʝ 

ʦʙʲʝʜʠʥʝʥʠʝ, ʠ ʩʯʸʪʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʵʪʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʵʣʝʤʝʥʪʘʤʠ ʵʪʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ: Í
¤

=

8
1i

i
A A ʠ Í

¤

=

1
1i

i
A A, 

c) ʝʩʣʠ Í"A A, ʪʦ ʠ Í= A\A W A. 
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ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ s-ʘʣʛʝʙʨʘ A ʝʩʪʴ ʢʣʘʩʩ ʤʥʦʞʝʩʪʚ, ʟʘʤʢʥʫʪʳʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʯʸʪʥʦʛʦ ʯʠʩʣʘ ʦʧʝʨʘʮʠʡ ʦʙʲʝʜʠʥʝʥʠʷ, ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ. 

3) ʆʧʨʝʜʝʣʝʥʠʝ. ʇʘʨʫ ʦʙʲʝʢʪʦʚ <W,A> ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʠʟʤʝʨʠʤʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

4) ʂʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ A ʠʟ s-ʘʣʛʝʙʨʳ A ʧʦʩʪʘʚʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ()Am , ʪʦ ʝʩʪʴ ʥʘ ʵʣʝʤʝʥʪʘʭ s-ʘʣʛʝʙʨʳ 

ʦʧʨʝʜʝʣʠʤ ʥʝʦʪʨʠʮʘʪʝʣʴʥʫʶ ʯʠʩʣʦʚʫʶ ʬʫʥʢʮʠʶ :m A [ )+¤­ ;0 . 

5) ɸʢʩʠʦʤʘ 1. ʏʠʩʣʦʚʘʷ ʬʫʥʢʮʠʷ m ʙʫʜʝʪ ʥʦʨʤʠʨʦʚʘʥʥʦʡ, ʝʩʣʠ ()1=Wm . 

6) ɸʢʩʠʦʤʘ 2. ʏʠʩʣʦʚʘʷ ʬʫʥʢʮʠʷ m ʙʫʜʝʪ ʢʦʥʝʯʥʦ-ʘʜʜʠʪʠʚʥʦʡ, ʪʦ ʝʩʪʴ ʜʣʷ 

ʣʶʙʳʭ A ʠ B, ʪʘʢʠʭ, ʯʪʦ =BA1 ß, ʩʣʝʜʫʝʪ: ( ) () ()BABA mmm +=8 . 

7) ʅʦʨʤʠʨʦʚʘʥʥʫʶ, ʢʦʥʝʯʥʦ-ʘʜʜʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ m ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʢʦʥʝʯʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʝʡ, ʠʣʠ ʢʦʥʝʯʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. 

8) ɸʢʩʠʦʤʘ 3. ʏʠʩʣʦʚʘʷ ʬʫʥʢʮʠʷ m ʙʫʜʝʪ s-ʘʜʜʠʪʠʚʥʦʡ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ 

ʩʯʸʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʜʤʥʦʞʝʩʪʚ {}
i

A , i=1,2,3,é., ʪʘʢʠʭ, ʯʪʦ =
ki

AA 1

ß, ( ki¸ ) ʩʣʝʜʫʝʪ: ( )ä
¤

=

¤

=

=ö
÷

õ
æ
ç

å

11 i

i

i

i
AA mm8 . 

9) ʅʦʨʤʠʨʦʚʘʥʥʫʶ, s-ʘʜʜʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ m ʧʦʜʤʥʦʞʝʩʪʚ A ʙʫʜʝʤ 

ʥʘʟʳʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʝʡ  P ʠ ʟʘʧʠʩʳʚʘʪʴ () ()APA =m . 

ʆʧʨʝʜʝʣʝʥʠʝ. ʊʨʦʡʢʘ ʦʙʲʝʢʪʦʚ <W,A,P>, ʛʜʝ 

 ʤʥʦʞʝʩʪʚʦ W - ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, 

      s-ʘʣʛʝʙʨʘ A ï ʘʣʛʝʙʨʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, 

ʬʫʥʢʮʠ ̫ P ï ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ, 

ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʚ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʟʘʧʠʩʘʚ ʘʢʩʠʦʤʳ, ʤʳ ʜʦʣʞʥʳ ʠʟʫʯʠʪʴ 

ʩʚʦʡʩʪʚʘ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʶʪʩʷ ʪʝʦʨʝʤʘʤʠ. 

ʕʪʠ ʪʝʦʨʝʤʳ ʧʦʟʚʦʣʷʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʳʜʚʠʛʘʝʤʳʝ ʧʨʘʢʪʠʢʦʡ 

ʟʘʜʘʯʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

ʉʚʦʡʩʪʚʦ 1. ɺʝʨʦʷʪʥʦʩʪʴ ʥʝʚʦʟʤʦʞʥʦʛʦ ʩʦʙʳʪʠʷ ʨʘʚʥʘ ʥʫʣʶ: () 0=VP . 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʙʳʪʠʝ V ʤʳ ʧʦʥʠʤʘʝʤ ʢʘʢ ʧʫʩʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ß 

ʤʥʦʞʝʩʪʚʘ W. ʇʨʠ ʵʪʦʤ ʩʧʨʘʚʝʜʣʠʚʦ: 8W ß=W ʠ 1W ß=ß. ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 
() 0=VP  ʦʩʪʘʸʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʜʜʠʪʠʚʥʦʩʪʴ ʠ ʥʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʠ. 

ʉʚʦʡʩʪʚʦ 2. ɽʩʣʠ A ʠ B ÍA, ʪʦ ( ) () () ( )BAPBPAPBAP 18 -+= . 

ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʠʤ ʩʫʤʤʫ ʩʦʙʳʪʠʡ A ʠ B ʢʘʢ 

ʩʫʤʤʫ ʪʨʸʭ ʧʦʧʘʨʥʦ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ: 

( ) ( ))BA\B()BA()BA\A(BA 181818 = . 

 ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʘʜʜʠʪʠʚʥʦʩʪʴʶ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ: 

 ( ) ( ) ( ))BA\B(P)BA(P)BA\A(PBAP 1118 ++= . ɿʥʘʯʝʥʠʷ ʧʝʨʚʦʛʦ ʠ 

ʪʨʝʪʴʝʛʦ ʩʣʘʛʘʝʤʳʭ ʦʧʨʝʜʝʣʷʝʤ ʠʟ ʦʯʝʚʠʜʥʳʭ ʨʘʚʝʥʩʪʚ: 

 () ( )( ) ( )BAPBA\APAP 11 +=  ʠ () ( )( ) ( )BAPBA\BPBP 11 += . 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ: ( ) () ( ) ( ) () ( )BAPBPBAPBAPAPBAP 1118 -++-= .  

ʊʦ ʝʩʪʴ: ( ) () () ( )BAPBPAPBAP 18 -+= . 

ʉʣʝʜʩʪʚʠʝ. ʇʨʠʤʝʥʷʷ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʜʫʢʮʠʠ, ʤʳ ʤʦʞʝʤ 

ʦʙʦʙʱʠʪʴ ʵʪʦ ʩʚʦʡʩʪʚʦ ʜʣʷ ʣʶʙʦʛʦ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ-

ʩʣʘʛʘʝʤʳʭ: 

() ( ) ( ) ( ) ( )ä ää
=<= =<<= =

+

ö
÷

õ
æ
ç

å
-+-+-=

nji nkji

n

i

i

n

kjiji

i

i
AP...AAAPAAPAPAP

1 1 1

1
1 1111 . 

ʉʚʦʡʩʪʚʦ 3. ɽʩʣʠ A, B ÍA, ʠ BAÌ , ʪʦ () ()BPAP ¢ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʦʯʝʚʠʜʥʦ, ʜʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʴ B ʢʘʢ ʩʫʤʤʫ 

ʜʚʫʭ ʥʝʩʦʚʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ: ( )A\BAB 1= . 

ʉʚʦʡʩʪʚʦ 4. ʉʚʦʡʩʪʚʦ s-ʧʦʣʫʘʜʜʠʪʠʚʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ. 

ɽʩʣʠ 
i

AÍA, ʛʜʝ i=1,2,3,é ʠ Í=
¤

=

AA
i

i8
1

A, ʪʦ ( )ä
¤

=

¤

=

¢ö
÷

õ
æ
ç

å

11 i

i

i

i
APAP 8 . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʆʙʦʟʥʘʯʠʤ ...,A\AB...,A\AB,AB
n

k

knn1 ö
÷

õ
æ
ç

å
===

-

=

8
1

1

1221
.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ: 1) 88
¤

=

¤

=

=
11 i

i

i

i
BA , 2) =1 ji

BB ß, ʝʩʣʠ i j̧, ʠ 3) 
ii

AB Ì . 

ɿʥʘʯʠʪ: ( ) ( )ä¢ä=ö
÷
õæ

ç
å=ö

÷
õæ

ç
å ¤¤

=

¤

=

¤

= i
i

)

i
i

)

i
i

)

i
i

APBPBPAP
3

1

2

1

1

1

88 , ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ ʜʦʢʘʟʘʪʴ.  

ʉʚʦʡʩʪʚʦ 5. ʊʝʦʨʝʤʘ ʦ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ. 

ʇʫʩʪʴ P ï ʢʦʥʝʯʥʦ-ʘʜʜʠʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʤʥʦʞʝʩʪʚ, ʟʘʜʘʥʥʘʷ ʥʘ s-ʘʣʛʝʙʨʝ 

ʧʦʜʤʥʦʞʝʩʪʚ A ʤʥʦʞʝʩʪʚʘ W, ʠ ()1=WP . ʊʦʛʜʘ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ 

ʫʪʚʝʨʞʜʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳ: 

1) ʬʫʥʢʮʠʷ P - s-ʘʜʜʠʪʠʚʥʘʷ ʬʫʥʢʮʠʷ; 

2) ʬʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʩʚʝʨʭʫè ʬʫʥʢʮʠʷ, ʪʦ ʝʩʪʴ, ʝʩʣʠ { }
n

A , 

n=1,2,3,é  ʩʯʸʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʥʦʞʝʩʪʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ A, ʪʘʢʠʭ ʯʪʦ 

1+
Ì

nn
AA  ʠ ʧʫʩʪʴ 8

¤

=

=
1n

n
A A , ʪʦʛʜʘ () ( )

n
n

APlimAP
¤­

= ; 

3) ʬʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʩʥʠʟʫè ʬʫʥʢʮʠʷ, ʪʦ ʝʩʪʴ, ʝʩʣʠ { }
n

A , n=1,2,3,é  

ʩʯʸʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʥʦʞʝʩʪʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ A, ʪʘʢʠʭ ʯʪʦ 
1+

É
nn

AA  ʠ 

ʧʫʩʪʴ 1
¤

=

=
1ʪ

n
A A , ʪʦʛʜʘ () ( )

n
n

APlimAP
¤­

= ; 

4) ʬʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʚ ʥʫʣʝè ʬʫʥʢʮʠʷ, ʪʦ ʝʩʪʴ, ʝʩʣʠ { }
n

A , n=1,2,3,é  

ʩʯʸʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʥʦʞʝʩʪʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ A, ʪʘʢʠʭ ʯʪʦ 
1+

É
nn

AA  ʠ 

ʧʫʩʪʴ 1
¤

=

=
1n

n
A ß, ʪʦʛʜʘ ( ) 0=

¤­
n

n
APlim . 

ʊʘʢ ʢʘʢ ʪʝʦʨʝʤʘ ʟʘʷʚʣʷʝʪ, ʯʪʦ ʚʩʝ ʫʪʚʝʨʞʜʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳ, ʪʦ, ʜʦʢʘʟʳʚʘʷ 

ʪʝʦʨʝʤʫ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʠʤ ʠʤʧʣʠʢʘʮʠʠ ðàÝðà 21 ; ðàÝðà 32 ; 

ðàÝðà 43  ʠ ʟʘʚʝʨʰʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʠʤʧʣʠʢʘʮʠʠ ðàÝðà 14 . 

ðàÝðà 21 .  ɼʘʥʦ: ʬʫʥʢʮʠʷ P - s-ʘʜʜʠʪʠʚʥʘʷ ʬʫʥʢʮʠʷ. ɼʦʢʘʟʘʪʴ, ʯʪʦ 

ʬʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʩʚʝʨʭʫè ʬʫʥʢʮʠʷ. 
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ʇʫʩʪʴ { }
n

A , n=1,2,3,é, ʩʯʸʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʰʠʨʷʶʱʠʭʩʷ  

ʤʥʦʞʝʩʪʚ, ʪʦ ʝʩʪʴ 
1+

Ì
nn

AA , ʧʨʠʥʘʜʣʝʞʘʱʠʭ s-ʘʣʛʝʙʨʝ A.  

ʆʧʨʝʜʝʣʠʤ 8
¤

=

=
1n

n
A A . ʗʩʥʦ, ʯʪʦ ÍA A. ʅʘʤ ʥʘʜʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ 

() ( )
n

n
APlimAP

¤­
= .  

 

                                                                                  W 

 

 

                                      A1       A2    A3    é..  An     é    A 

 

 

 

 

 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ A ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: ( )88 ùú
ø

éê
è=
¤

=
-

2
11

n
nn

A\AAA . 

ʇʨʠʯʸʤ ʚ ʵʪʦʤ ʚʳʨʘʞʝʥʠʠ ʤʥʦʞʝʩʪʚʘ-ʩʣʘʛʘʝʤʳʝ ʙʫʜʫʪ ʧʦʧʘʨʥʦ ʥʝʩʦʚʤʝʩʪʥʳʤʠ. 

ʊʘʢ ʢʘʢ ʧʦ ʫʩʣʦʚʠʶ ʬʫʥʢʮʠʷ P s-ʘʜʜʠʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʠ ÍA A, ʪʦ ʤʦʞʝʤ 

ʟʘʧʠʩʘʪʴ () ( ) ( )ä+=
¤

=
-

2
11

n
nn

A\APAPAP . ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʨʘʚʝʥʩʪʚʘ ʟʘʧʠʩʘʥʘ 

ʩʫʤʤʘ ʯʣʝʥʦʚ ʯʠʩʣʦʚʦʛʦ ʨʷʜʘ. ʊʘʢ ʢʘʢ ʚʩʝʛʜʘ ()1¢AP , ʪʦ ʯʠʩʣʦʚʦʡ ʨʷʜ 

()( )( ) ( ),...A\AP,...,A\AP,A\AP,AP
nn 123121 -

 ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʩʫʤʤʫ ʩʚʦʠʭ ʯʣʝʥʦʚ, 

ʪʦ ʝʩʪʴ ʦʥ - ʩʭʦʜʠʪʩʷ. ɺ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʫʤʤʘ ʯʣʝʥʦʚ 

ʩʭʦʜʷʱʝʛʦʩʷ ʨʷʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʝʜʝʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʯʘʩʪʠʯʥʳʭ ʩʫʤʤ 

ʯʣʝʥʦʚ ʵʪʦʛʦ ʨʷʜʘ: () ( ) ( ) ( )( )ùú
ø

éê

è
-+= ä

-

=
+

¤­

1

1
11

n

k
kk

n
APAPAPlimAP . ʊʦ ʝʩʪʴ:  

() () ( ) ()( ) ( ) ( )( ) ( ) ( )( )[ ]
123121 -

¤­
-++-+-+=

nn
n

APAP...APAPAPAPAPlimAP . 

ʧʨʠʚʝʜʷ ʧʦʜʦʙʥʳʝ ʯʣʝʥʳ, ʧʦʣʫʯʘʝʤ: () ( )
n

n
APlimAP

¤­
= . 

ðàÝðà 32 . ɼʘʥʦ: ʌʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʩʚʝʨʭʫè ʬʫʥʢʮʠʷ. ɼʦʢʘʟʘʪʴ, ʯʪʦ 

ʬʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʩʥʠʟʫè ʬʫʥʢʮʠʷ. 

ʇʫʩʪʴ { }
n

A , n=1,2,3,é, ʩʯʸʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʫʞʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ, 

ʪʦ ʝʩʪʴ 
1+

É
nn

AA , ʧʨʠʥʘʜʣʝʞʘʱʠʭ A. ʆʧʨʝʜʝʣʠʤ 1
¤

=

=
1n

n
A A . ʗʩʥʦ, ʯʪʦ ÍA A. ʅʘʤ 

ʥʘʜʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ () ( )
n

n
APlimAP

¤­
= . 

ʀʟ ʢʫʨʩʘ ʘʣʛʝʙʨʳ ʠʟʚʝʩʪʥʦ, ʯʪʦ ( )1 8
¤

=

¤

=

==
1 1n n

nn
A\A\A\ WWW . 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ { }
n

A\W , n=1,2,3,é . ʗʩʥʦ, ʯʪʦ 

1+
Ì

nn
A\A\ WW , ʪʦ ʝʩʪʴ ʧʦʣʫʯʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ï ʨʘʩʰʠʨʷʶʱʘʷʩʷ. ʊʘʢ 
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ʢʘʢ ʬʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʩʚʝʨʭʫè ʬʫʥʢʮʠʷ, ʪʦ ( ) ( )
n

n
A\PlimA\P WW

¤­
=  ʠʣʠ   

 

                                                                                  W 

 

 

                               A  é An  é    A3        A2               A1 

 

 

 

 

 

 

() () () ( )
n

n
APlimPAPP

¤­
-=- WW . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, () ( )

n
n

APlimAP
¤­

= . 

ðàÝðà 43 . ɼʘʥʦ: ʌʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʩʥʠʟʫè ʬʫʥʢʮʠʷ. ɼʦʢʘʟʘʪʴ, ʯʪʦ 

ʬʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʚ ʥʫʣʝè ʬʫʥʢʮʠʷ. 

ʇʫʩʪʴ { }
n

A , n=1,2,3,é, ʩʯʸʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʫʞʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ, 

ʪʦ ʝʩʪʴ 
1+

É
nn

AA , ʧʨʠʥʘʜʣʝʞʘʱʠʭ A, ʠ1
¤

=

=
1n

n
A ß. 

 ʅʘʜʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ( ) 0=
¤­

n
n

APlim . 

ʊʘʢ ʢʘʢ { }
n

A , n=1,2,3,é, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʫʞʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ, ʪʦ ʠʟ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ çʩʥʠʟʫè ʬʫʥʢʮʠʠ P ʩʣʝʜʫʝʪ, ʯʪʦ ( ) PAPlim
n

n
=

¤­
(ß).  

ɸ ʪʘʢ ʢʘʢ P(ß)=0, ʪʦ ( ) 0=
¤­

n
n

APlim . 

ðàÝðà 43 . ɼʘʥʦ: ʌʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʚ ʥʫʣʝè ʬʫʥʢʮʠʷ. ɼʦʢʘʟʘʪʴ, ʯʪʦ 

ʬʫʥʢʮʠʷ P ï s-ʘʜʜʠʪʠʚʥʘʷ ʬʫʥʢʮʠʷ. 

ʇʫʩʪʴ {}
i

A , i=1,2,3,é, ʩʯʸʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʧʘʨʥʦ 

ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ A, ʪʦ ʝʩʪʴ =
ji

AA 1 ß ʜʣʷ ʣʶʙʦʡ 

ʧʘʨʳ ʠʥʜʝʢʩʦʚ i j̧. ʗʩʥʦ, ʯʪʦ Í
¤

=

8
1i

i
A  A.  

ʅʘʜʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ( )ä=ö
÷
õæ

ç
å ¤

=

¤

= 11 i
i

i
i

APAP 8 . 

 ʊʘʢ ʢʘʢ ʧʦ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ P ï ʢʦʥʝʯʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ, ʪʦ: 

( ) ö
÷
õæ

ç
å+ä=ö

÷
õæ

ç
å

¤

=

-

=

¤

=

88
ni

i

n

i
i

i
i

APAPAP
1

11

.            ()* 

ʆʙʦʟʥʘʯʠʤ 8
¤

=

=
ni

in
AB ʠ ʨʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʥʦʞʝʩʪʚ { }

n
B , 

n=1,2,3,é,. ʗʩʥʦ, ʯʪʦ 
1+

É
nn

BB , ʪʦ ʝʩʪʴ { }
n

B  - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʫʞʘʶʱʠʭʩʷ 

ʤʥʦʞʝʩʪʚ. ʏʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʧʨʝʨʳʚʥʦʩʪʴʶ çʚ ʥʫʣʝè ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʠ, ʥʘʜʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ 1
¤

=

=
1n

n
B ß.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ { }
n

B\W , n=1,2,3,é,. ʗʩʥʦ, ʯʪʦ 

21 ++
ÌÌ

nnn
B\B\B\ WWW , ʪʦ ʝʩʪʴ ʵʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʰʠʨʷʶʱʘʷʩʷ ʠ 
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WW ¬
n

B\  ʧʨʠ ¤­n . 

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ: ( )81
¤

= ¤­

¤

=

­=
11 n n

n
n

n
B\B\ WWW , ʟʥʘʯʠʪ: =

¤

=

1
1n

n
B ß.  

 
        
            

n
B\W                                  

1+n
B\W                                 

2+n
B\W  

 

n
A   

1+n
A  

2+n
A  

3+n
A  é                 

1+n
A  

2+n
A  

3+n
A  é                         

2+n
A

3+n
A  é 

 

 

ʀʪʘʢ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʥʦʞʝʩʪʚ { }
n

B , n=1,2,3,é, - ʩʫʞʘʶʱʘʷʩʷ ʠ 

=
¤

=

1
1n

n
B ß, ʘ ʪʘʢ ʢʘʢ ʬʫʥʢʮʠʷ P ʥʝʧʨʝʨʳʚʥʘʷ çʚ ʥʫʣʝè, ʪʦ ( ) 0=

¤­
n

n
BPlim  ʠʣʠ 

0=ö
÷
õæ

ç
å
¤

=¤­
8

ni
i

n
APlim . ɺ ʨʘʚʝʥʩʪʚʝ ()* ʧʝʨʝʡʜʸʤ ʢ ʧʨʝʜʝʣʫ ʧʨʠ ¤­n  

 ( ) ( ) ( ) 0
11

1

11

+ä=ö
÷
õæ

ç
å+ä=ö

÷
õæ

ç
å+ä=ö

÷
õæ

ç
å ¤

=

¤

=¤­

¤

=

¤

=

-

=¤­

¤

= i
i

ni
i

ni
i

ni
i

n

i
i

ni
i

APAPlimAP)APAP(limAP 888 ,  

ʪʦ ʝʩʪʴ:   ( )ä=ö
÷
õæ

ç
å ¤

=

¤

= 11 i
i

i
i

APAP 8 .  

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʂʦʤʤʝʥʪʘʨʠʡ 

ɸʢʩʠʦʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʢʦʪʦʨʦʤʫ ʤʳ 

ʩʣʝʜʫʝʤ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʚʝʜʝʥʠʝ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʦʧʠʩʘʥʠʡ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ 

(ʠʩʭʦʜʥʳʭ ʪʝʨʤʠʥʦʚ) ʠ ʦʧʨʝʜʝʣʝʥʠʡ ʦʙʲʝʢʪʦʚ, ʠʟʫʯʘʝʤʳʭ ʚ ʪʝʦʨʠʠ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʧʦʩʣʝ ʵʪʦʛʦ ʩʠʩʪʝʤʘ ʘʢʩʠʦʤ ʙʫʜʝʪ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʠ 

ʧʦʣʥʦʡ, ʝʩʣʠ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʧʫʪʸʤ ʣʦʛʠʯʝʩʢʦʡ ʜʝʜʫʢʮʠʠ ʧʦʣʫʯʘʪʴ ʠ ʜʦʢʘʟʳʚʘʪʴ 

ʪʝʦʨʝʤʳ ʜʘʥʥʦʡ ʪʝʦʨʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʅʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʘʢʩʠʦʤ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʛʦ 

ʫʪʚʝʨʞʜʝʥʠʷ F , ʯʪʦ ɻʪʦ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʝʤʫ ʫʪʚʝʨʞʜʝʥʠʝ ʤʦʞʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʢʘʟʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʥʷʪʫʶ ʩʠʩʪʝʤʫ ʘʢʩʠʦʤ. 

ʇʦʣʥʦʪʘ ʩʠʩʪʝʤʳ ʘʢʩʠʦʤ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʣʴʟʷ ʢʘʢʫʶ-ʣʠʙʦ ʘʢʩʠʦʤʫ ʠʟ 

ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʳ ʜʦʢʘʟʘʪʴ ʢʘʢ ʪʝʦʨʝʤʫ, ʧʨʠʤʝʥʷʷ ʜʨʫʛʠʝ ʘʢʩʠʦʤʳ.  

ʇʷʪʳʡ ʧʦʩʪʫʣʘʪ ɽʚʢʣʠʜʘ ʟʘʷʚʣʷʝʪ: çʏʝʨʝʟ ʪʦʯʢʫ A, ʥʝ ʣʝʞʘʱʫʶ ʥʘ ʧʨʷʤʦʡ 

a, ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʨʷʤʫʶ b, ʠ ʧʨʠ ʪʦʤ ʪʦʣʴʢʦ ʦʜʥʫ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʵʪʦʡ  

ʧʨʷʤʦʡ aè. ʄʘʪʝʤʘʪʠʢʠ ʜʚʝ ʪʳʩʷʯʠ ʣʝʪ, ʩʯʠʪʘʷ, ʯʪʦ ʧʷʪʳʡ ʧʦʩʪʫʣʘʪ - ʵʪʦ 

ʪʝʦʨʝʤʘ, ʧʳʪʘʣʠʩʴ ʜʦʢʘʟʘʪʴ ʵʪʦʪ ʧʦʩʪʫʣʘʪ, ʧʨʠʤʝʥʷʷ ʦʩʪʘʣʴʥʳʝ ʧʦʩʪʫʣʘʪʳ-

ʘʢʩʠʦʤʳ ʩʠʩʪʝʤʳ.  

ʇʨʠʥʷʚ, ʧʨʝʜʣʦʞʝʥʥʫʶ ɽʚʢʣʠʜʦʤ ʩʠʩʪʝʤʫ ʘʢʩʠʦʤ, ʤʳ ʜʦʢʘʟʳʚʘʝʤ 

ʨʘʟʣʠʯʥʳʝ ʪʝʦʨʝʤʳ ʦ ʩʚʦʡʩʪʚʘʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʤʝʥʷʷ 

ʧʷʪʳʡ ʧʦʩʪʫʣʘʪ ɽʚʢʣʠʜʘ, ʤʳ ʜʦʢʘʟʳʚʘʝʤ ʪʝʦʨʝʤʫ: çʉʫʤʤʘ ʫʛʣʦʚ ʣʶʙʦʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ pè. ʅʦ ʝʩʣʠ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʷʪʦʛʦ ʧʦʩʪʫʣʘʪʘ 

ʫʪʚʝʨʞʜʝʥʠʝ: çʉʫʤʤʘ ʫʛʣʦʚ ʣʶʙʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ pè, ʪʦ ʫʪʚʝʨʞʜʝʥʠʝ: 
çʏʝʨʝʟ ʪʦʯʢʫ A, ʥʝ ʣʝʞʘʱʫʶ ʥʘ ʧʨʷʤʦʡ a, ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʨʷʤʫʶ b, ʠ 

ʧʨʠ ʪʦʤ ʪʦʣʴʢʦ ʦʜʥʫ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʵʪʦʡ  ʧʨʷʤʦʡ aè ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ ʢʘʢ 
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ʪʝʦʨʝʤʫ. 

ɽʩʣʠ ʪʨʝʙʦʚʘʥʠʝ s-ʘʜʜʠʪʠʚʥʦʩʪʠ ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʠ m ʤʳ ʧʨʠʥʠʤʘʝʤ ʢʘʢ 

ʘʢʩʠʦʤʫ 3, ʪʦ ʫʪʚʝʨʞʜʝʥʠʷ ʦ ʥʝʧʨʝʨʳʚʥʦʩʪʠ çʩʚʝʨʭʫè, çʩʥʠʟʫè ʠʣʠ  çʚ ʥʫʣʝè 

ʩʪʘʥʦʚʷʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʠ m. ʀ ʦʥʠ ʜʦʢʘʟʳʚʘʶʪʩʷ ʢʘʢ ʪʝʦʨʝʤʳ. 

ʊʝʦʨʝʤʘ ʦ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʧʨʠ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʤ ʧʦʩʪʨʦʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ <W,A,P> ʚ 

ʘʢʩʠʦʤʝ 3 ʪʨʝʙʦʚʘʥʠʝ s-ʘʜʜʠʪʠʚʥʦʩʪʠ ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʠ m ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ 

ʣʶʙʳʤ ʜʨʫʛʠʤ ʪʨʝʙʦʚʘʥʠʝʤ: ʥʝʧʨʝʨʳʚʥʦʩʪʠ çʩʚʝʨʭʫè, ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

çʩʥʠʟʫè, ʠʣʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ çʚ ʥʫʣʝè.  

ɺ ʢʥʠʛʝ ɸ.ʅ.ʂʦʣʤʦʛʦʨʦʚʘ çʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡè 

(1933ʛ.,1936ʛ.) ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʘʢʩʠʦʤʘ ʥʝʧʨʝʨʳʚʥʦʩʪʠ, ʪʨʝʙʫʶʱʘʷ ʦʪ ʯʠʩʣʦʚʦʡ 

ʬʫʥʢʮʠʠ m ʥʝʧʨʝʨʳʚʥʦʩʪʴ çʚ ʥʫʣʝè. ʊʨʝʙʦʚʘʥʠʝ s-ʘʜʜʠʪʠʚʥʦʩʪʠ 

ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʢʘʢ ʩʚʦʡʩʪʚʦ ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʠ m ʠ ʜʦʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʪʝʦʨʝʤʘ.      

ɺ ʛʝʦʤʝʪʨʠʠ ʯʠʩʣʦʚʘ ̫ ʬʫʥʢʮʠ ̫ ʤʥʦʞʝʩʪʚ m, ʢʘʢ ʟʥʘʯʝʥʠʝ ʤʝʨʳ ʬʠʛʫʨ 

ʠʟʫʯʘʝʤʳʭ ʚ ʛʝʦʤʝʪʨʠʠ, ʚʚʦʜʠʪʩʷ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠ ʢʘʢ ʧʣʦʱʘʜʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, 

ʜʣʠʥʳ ʩʪʦʨʦʥ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʯʠʩʣʘʤʠ. ʊʦ ʝʩʪʴ, 

ʘʢʩʠʦʤʘʪʠʯʝʩʢʠ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʢʦʥʝʯʥʦ-ʘʜʜʠʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʤʥʦʞʝʩʪʚ m.  

ɸʢʩʠʦʤʳ ɽʚʢʣʠʜʘ ʠ ʘʢʩʠʦʤʘ ʢʦʥʝʯʥʦʡ ʘʜʜʠʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʠ m ʧʦʟʚʦʣʷʶʪ ʥʘʤ 

ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʴ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, ʪʨʝʫʛʦʣʴʥʠʢʘ, ʪʨʘʧʝʮʠʠ ʠ ʣʶʙʦʛʦ 

ʜʨʫʛʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʢʦʥʝʯʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ 

ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ, ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʦʚ, 

ʪʨʘʧʝʮʠʡ.  

ɽʩʣʠ ʜʣʠʥʳ ʩʪʦʨʦʥ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʙʫʜʫʪ ʠʨʨʘʮʠʦʥʘʣʴʥʳʤʠ ʯʠʩʣʘʤʠ, ʪʦ 

ʩʠʩʪʝʤʘ ʘʢʩʠʦʤ ɽʚʢʣʠʜʘ ʠ ʘʢʩʠʦʤʘ ʢʦʥʝʯʥʦʡ ʘʜʜʠʪʠʚʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʧʦʣʥʦʡ. ʇʦʵʪʦʤʫ ʤʳ ʬʦʨʤʫʣʠʨʫʝʤ ʘʢʩʠʦʤʫ s-ʘʜʜʠʪʠʚʥʦʩʪʠ ʯʠʩʣʦʚʦʡ 

ʬʫʥʢʮʠʠ m ʠ, ʠʩʧʦʣʴʟʫʷ ʝʸ ʥʝʧʨʝʨʳʚʥʦʩʪʴ çʩʚʝʨʭʫè ʠ çʩʥʠʟʫè, ʦʧʨʝʜʝʣʷʝʤ 

ʧʣʦʱʘʜʴ ʣʶʙʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʣʠʯʠʥ ʜʣʠʥ ʝʛʦ ʦʩʥʦʚʘʥʠʷ 

ʠ ʚʳʩʦʪʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ. 

 ʊʝʦʨʝʤʘ ʦ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʠ ʤʥʦʞʝʩʪʚ m ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʱʘʜʠ ʢʨʫʛʘ.  

ɺ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʚʧʠʩʘʥʥʳʭ ʚ ʢʨʫʛ ʠ ʦʧʠʩʘʥʥʳʭ ʦʢʦʣʦ ʢʨʫʛʘ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ, ʫ 

ʢʦʪʦʨʳʭ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʫʜʚʘʠʚʘʝʪʩʷ ʯʠʩʣʦ ʩʪʦʨʦʥ. ʇʦʣʫʯʘʶʪʩʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʰʠʨʷʶʱʘʷʩʷ { }
k

S
$

 ʠ ʩʫʞʘʶʱʘʷʩʷ { }
k

S
%

 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʤʥʦʞʝʩʪʚ ( -
1

S ʪʨʝʫʛʦʣʴʥʠʢ, -
2

S ʰʝʩʪʠʫʛʦʣʴʥʠʢ, -
3

S ʜʚʝʥʘʜʮʘʪʠʫʛʦʣʴʥʠʢ ʠ 

ʪ.ʜ.). ʗʩʥʦ, ʯʪʦ ʢʨʫʛ (ʤʥʦʞʝʩʪʚʦ ï S) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢ: 8
$¤

=

=
1k

k
SS  ʠʣʠ 

1
%¤

=

=
1k

k
SS .  

ɺʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ ʢʨʫʛʘ ʵʪʦ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ m, ʘʨʛʫʤʝʥʪʦʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʢʨʫʛ - ʵʣʝʤʝʥʪ ʘʣʛʝʙʨʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʠʟʫʯʘʝʤʳʭ ʚ ʩʨʝʜʥʝʡ 

ʰʢʦʣʝ. ɺ ʩʠʣʫ ʥʝʧʨʝʨʳʚʥʦʩʪʠ çʩʚʝʨʭʫè ʠ çʩʥʠʟʫè ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʠ ʤʥʦʞʝʩʪʚ 
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m, ʧʣʦʱʘʜʴ ʢʨʫʛʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ () ( )
k

k
SlimS
$

mm
¤­

= = ( )
k

k
Slim
%

m
¤­

. ʊʦ ʝʩʪʴ, ʧʣʦʱʘʜʴ 

ʢʨʫʛʘ ()Sm  ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʝʜʝʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʣʦʱʘʜʝʡ ʚʧʠʩʘʥʥʳʭ 

( ){ }
k

S
$

m , ʠʣʠ ʦʧʠʩʘʥʥʳʭ ( ){ }
k

S
%

m , ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ, ʧʦʣʫʯʘʶʱʝʡʩʷ ʧʨʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʜʚʦʝʥʠʠ ʯʠʩʣʘ ʩʪʦʨʦʥ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ. ʇʣʦʱʘʜʴ ʢʨʫʛʘ ʨʘʚʥʘ 

() 2
rS Ö=pm  

ɸʥʘʣʦʛʠʯʥʦ ʚ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʳ, ʧʨʠʤʝʥʷʷ ʪʝʦʨʝʤʫ ʦ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʠ ʤʥʦʞʝʩʪʚ m, ʚʚʦʜʠʤ ʧʦʥʷʪʠʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʠʥʪʝʛʨʘʣʘ ʈʠʤʘʥʘ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʣʘʩʩ ʬʫʥʢʮʠʡ (){ }xf , ʦʛʨʘʥʠʯʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʝʤ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ  ʥʘ ʦʪʨʝʟʢʝ [ ]b;a . ʆʧʨʝʜʝʣʷʝʪʩʷ -s ʘʣʛʝʙʨʘ ʤʥʦʞʝʩʪʚ: 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ, ʪʨʘʧʝʮʠʡ, ʦʩʥʦʚʘʥʠʷʤʠ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʦʪʨʝʟʢʠ 

ʧʨʷʤʳʭ ,...,i,xx i 21== , bxa i ¢¢ . ʕʣʝʤʝʥʪʦʤ ʵʪʦʡ ʘʣʛʝʙʨʳ ʪʘʢʞʝ ʙʫʜʝʪ 

ʢʨʠʚʦʣʠʥʝʡʥʘ ̫ ʪʨʘʧʝʮʠ ̫ S, ʩʪʦʨʦʥʘʤʠ ʢʦʪʦʨʦʡ ʙʫʜʫʪ: ʧʘʨʘʣʣʝʣʴʥʳʝ ʦʪʨʝʟʢʠ 

ʧʨʷʤʳʭ ax=  ʠ bx= , ʦʪʨʝʟʦʢ [ ]b;a  ʠ ʯʘʩʪʴ ʛʨʘʬʠʢʘ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ 

()xf , ʧʦʩʪʨʦʝʥʥʦʛʦ ʜʣʷ bxa ¢¢ . ʏʠʩʣʦʚʦʡ ʬʫʥʢʮʠʝʡ m, ʦʧʨʝʜʝʣʸʥʥʦʡ ʥʘ ʵʪʦʡ

-s ʘʣʛʝʙʨʝ ʙʫʜʝʪ ʬʫʥʢʮʠʷ, ʟʥʘʯʝʥʠʷʤʠ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʧʣʦʱʘʜʠ ʵʣʝʤʝʥʪʦʚ -s
ʘʣʛʝʙʨʳ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʝʡ ()Sm  ʩʪʨʦʷʪʩʷ ʩʫʞʘʶʱʠʝʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ { }
k

S
%

 ʠ ʨʘʩʰʠʨʷʶʱʠʝʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʥʦʞʝʩʪʚ { }
k

S
$

, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ (ʜʣʷ ʣʶʙʦʛʦ k: kSS
%

Ë ʠ kSS
$

È ),  ʥʘʟʳʚʘʝʤʳʝ 

çʚʝʨʭʥʠʤʠè ʠ çʥʠʞʥʠʤʠè ʩʫʤʤʘʤʠ ɼʘʨʙʫ. ʂʨʠʚʦʣʠʥʝʡʥʘʷ ʪʨʘʧʝʮʠʷ S ʷʚʣʷʝʪʩʷ 

ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝʤ 8
$¤

=

=
1k

k
SS , ʪʘʢ ʠ ʧʝʨʝʩʝʯʝʥʠʝʤ 1

%¤

=

=
1k

k
SS

 
ʵʪʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʤʥʦʞʝʩʪʚ. 

ʏʠʩʣʦʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʩʫʤʤ ʧʣʦʱʘʜʝʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ 

( ){ }
k

S
%

m  ʠ ( ){ }
k

S
$

m , ʦʙʨʘʟʦʚʘʥʥʳʝ çʚʝʨʭʥʠʤʠè ʠ çʥʠʞʥʠʤʠè ʩʫʤʤʘʤʠ ɼʘʨʙʫ, 

ʩʭʦʜʷʪʩʷ ʢ ʦʜʥʦʤʫ ʧʨʝʜʝʣʫ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʠʥʪʝʛʨʘʣʘ. ʊʦ ʝʩʪʴ: 

( ) ( ) () ()ñ===
¤­¤­

b

a
k

k
k

k
dxxfSSlimSlim mmm

$%
.  

 

Ä2.II  ʀʟʤʝʨʠʤʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʝʨʳ ʥʘ ʥʠʭ 

ʂʦʤʤʝʥʪʘʨʠʡ 
ɽʩʣʠ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʥʝ ʙʦʣʝʝ ʯʝʤ ʩʯʸʪʥʦʝ, ʪʦ 

ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ʘʢʩʠʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʝ W 

ʟʘʜʘʥʠʝʤ ʢʦʥʝʯʥʦʛʦ ʠʣʠ ʩʯʸʪʥʦʛʦ ʥʘʙʦʨʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ( ){ }
i

pw , 

n,...,,,i 321=  ʠʣʠ ¤= ,...,,,i 321 . ʊʦ ʝʩʪʴ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʘʨʥʦʤʫ ʠʩʭʦʜʫ 
i
w, ʢʘʢ 

ʩʦʙʳʪʠʶ {}
i

A w= , ʤʳ ʤʦʞʝʤ ʧʨʠʧʠʩʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ()AP  

ʨʘʚʥʫʶ ( )
i

pw . 

ɽʩʣʠ ʤʦʱʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʨʘʚʥʘ ʤʦʱʥʦʩʪʠ 

ʢʦʥʪʠʥʫʫʤʘ, ʪʦ ʝʩʪʴ c=W , ʪʦ ʥʝʣʴʟʷ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ W ʧʨʠʧʠʩʘʪʴ 
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ʚʝʨʦʷʪʥʦʩʪʴ ʙʦʣʴʰʝ ʥʫʣʷ.  

ʉʦʛʣʘʩʥʦ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʤʫ ʧʦʩʪʨʦʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ        

<W,A,P>, ʦʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P ʙʫʜʝʪ s-ʘʣʛʝʙʨʘ A 
ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝʩʪʚʘ W. 

ɽʩʣʠ ʤʥʦʞʝʩʪʚʦʤ ɻʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʙʫʜʝʪ ʤʥʦʞʝʩʪʚʦ ʤʦʱʥʦʩʪʠ 

ʢʦʥʪʠʥʫʫʤ, ʪʦ s-ʘʣʛʝʙʨʦʡ ʚʩʝʭ ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝʩʪʚʘ W ʙʫʜʝʪ ʘʣʛʝʙʨʘ 

ʩʦʜʝʨʞʘʱʘʷ | A*| ʩ22 ==
W  ʵʣʝʤʝʥʪʦʚ ï ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ. ʅʘ ʪʘʢʦʡ ʘʣʛʝʙʨʝ 

ʟʘʜʘʪʴ ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ P - ʥʝʚʦʟʤʦʞʥʦ.  

ʅʦ ʠʟʤʝʨʠʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ <W,A> ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺʳʙʠʨʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʩʠʩʪʝʤʘ ʠʟʤʝʨʠʤʳʭ ʧʦʜʤʥʦʞʝʩʪʚ A ʤʥʦʞʝʩʪʚʘ W. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ  s-ʘʣʛʝʙʨʳ, ʩʦʜʝʨʞʘʱʠʝ ʵʪʫ ʩʠʩʪʝʤʫ, ʥʘʧʨʠʤʝʨ, s-

ʘʣʛʝʙʨʘ A* ʚʩʝʭ ʧʦʜʤʥʦʞʝʩʪʚ ʤʥʦʞʝʩʪʚʘ W. ʇʝʨʝʩʝʯʝʥʠʝ ʚʩʝʭ ʪʘʢʠʭ s-ʘʣʛʝʙʨ, 

ʥʘʟʳʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ s-ʘʣʛʝʙʨʦʡ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʠʩʪʝʤʫ A. 

ʄʠʥʠʤʘʣʴʥʘʷ s-ʘʣʛʝʙʨʘ, ʩʦʜʝʨʞʘʱʘʷ ʩʠʩʪʝʤʫ A, ʙʫʜʝʪ ʟʘʤʢʥʫʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʧʝʨʘʮʠʡ ʦʙʲʝʜʠʥʝʥʠʷ, ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ, ʪʦ ʝʩʪʴ ʝʸ ʵʣʝʤʝʥʪʳ 

ʧʦʣʫʯʘʪʁʩʷ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʢ ʵʣʝʤʝʥʪʘʤ ʩʠʩʪʝʤʳ A ʥʝ ʙʦʣʝʝ, ʯʝʤ ʩʯʸʪʥʦʛʦ 

ʯʠʩʣʘ ʦʧʝʨʘʮʠʡ ʦʙʲʝʜʠʥʝʥʠʷ, ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ. ʅʘ ʵʪʦʡ ʤʠʥʠʤʘʣʴʥʦʡ 

s-ʘʣʛʝʙʨʝ A ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ P. 

ʊʝʦʨʠʷ 

ʀʟʤʝʨʠʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ <R,B(R)> 

ʇʫʩʪʴ W - ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ R . ɺ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ 

ʧʦʜʤʥʦʞʝʩʪʚ A ʚʦʟʴʤʸʤ ʩʠʩʪʝʤʫ ʚʩʝʭ ʧʦʣʫʠʥʪʝʨʚʘʣʦʚ [ ){ }b,a , ʛʜʝ a ʠ b ï 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʚʢʣʶʯʘʷ -¤=a ʠ +¤=b  (ʧʦʜ ʠʥʪʝʨʚʘʣʦʤ [ )b,¤-  ʙʫʜʝʤ 

ʧʦʥʠʤʘʪʴ ʠʥʪʝʨʚʘʣ ( )b,¤- ). ʇʨʠʤʝʥʷʷ ʢ ʵʣʝʤʝʥʪʘʤ ʵʪʦʡ ʩʠʩʪʝʤʳ ʥʝ ʙʦʣʝʝ ʯʝʤ 

ʩʯʸʪʥʦʝ ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʦʙʲʝʜʠʥʝʥʠʷ, ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ, ʙʫʜʝʤ 

ʧʦʣʫʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʥʦʞʝʩʪʚʘ, ʷʚʣʷʶʱʠʝʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ ʤʥʦʞʝʩʪʚʘ R. ʕʪʠ 

ʤʥʦʞʝʩʪʚʘ ʥʘʟʳʚʘʶʪʩʷ ʙʦʨʝʣʝʚʩʢʠʤʠ, ʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʪʘʢʠʭ ʤʥʦʞʝʩʪʚ 

ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ s-ʘʣʛʝʙʨʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʩʠʩʪʝʤʫ A. ʕʪʫ s-ʘʣʛʝʙʨʫ ʙʫʜʝʤ 

ʦʙʦʟʥʘʯʘʪʴ B(R) ʠ ʥʘʟʳʚʘʪʴ ʘʣʛʝʙʨʦʡ ʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ.   

ʇʨʠʚʳʯʥʳʝ ʥʘʤ ʤʥʦʞʝʩʪʚʘ [ ] ( ) ( ]b,a,b,a,b,a  ʠ ʦʜʥʦʪʦʯʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ 

{}a  ʷʚʣʷʶʪʩʷ ʙʦʨʝʣʝʚʩʢʠʤʠ ʤʥʦʞʝʩʪʚʘʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ çʧʦʩʪʨʦʝʥʳè 

ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ A ʧʨʠʤʝʥʝʥʠʝʤ ʩʯʸʪʥʦʛʦ ʯʠʩʣʘ ʦʧʝʨʘʮʠʡ ʦʙʲʝʜʠʥʝʥʠʷ ʠ 

ʧʝʨʝʩʝʯʝʥʠʷ: 
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ɺʩʝ ʵʣʝʤʝʥʪʳ ʙʦʨʝʣʝʚʩʢʦʡ ʘʣʛʝʙʨʳ B(R) ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʩʣʫʯʘʡʥʳʤʠ 

ʩʦʙʳʪʠʷʤʠ. ɿʘʧʘʩ ʵʣʝʤʝʥʪʦʚ ʙʦʨʝʣʝʚʩʢʦʡ ʘʣʛʝʙʨʳ B(R) ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ 
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ʙʦʣʴʰʦʡ ʢʨʫʛ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʥʘʜʦ ʦʧʨʝʜʝʣʷʪʴ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ. ʇʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʦʧʨʝʜʝʣʝʥʠʷ ʘʣʛʝʙʨʳ 

ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ʤʳ ʩʤʦʞʝʤ  ʦʩʫʱʝʩʪʚʠʪʴ  ʧʨʘʢʪʠʯʝʩʢʦʝ  ʧʦʩʪʨʦʝʥʠʝ  ʥʘ  

ʘʣʛʝʙʨʝ  B(R)  ʥʦʨʤʠʨʦʚʘʥʥʦʡ  ʠ s-ʘʜʜʠʪʠʚʥʦʡ ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʠ ʤʥʦʞʝʩʪʚ 

()Am , ʪʦ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P. 

ʂʦʤʤʝʥʪʘʨʠʡ 

ɺʳʙʦʨ ʚʠʜʘ ʧʦʜʤʥʦʞʝʩʪʚ, ʦʙʨʘʟʫʶʱʠʭ ʩʠʩʪʝʤʫ ʧʦʜʤʥʦʞʝʩʪʚ A ʤʥʦʞʝʩʪʚʘ 

R, ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʘʢʠʤʠ-ʣʠʙʦ ʫʩʣʦʚʠʷʤʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʫʯʝʙʥʠʢʘʭ ʠ 

ʤʦʥʦʛʨʘʬʠʷʭ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʧʦʜʤʥʦʞʝʩʪʚ A 
ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʦʣʫʠʥʪʝʨʚʘʣʦʚ ( ]{ }b,a . ʀʟ ʵʪʠʭ ʧʦʣʫʠʥʪʝʨʚʘʣʦʚ ʤʦʞʥʦ 

çʧʦʩʪʨʦʠʪʴè ʧʨʠʚʳʯʥʳʝ ʥʘʤ ʤʥʦʞʝʩʪʚʘ [ ] ( ) [ )b,a,b,a,b,a  ʠ ʦʜʥʦʪʦʯʝʯʥʦʝ 

ʤʥʦʞʝʩʪʚʦ {}a .   ʗʩʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʦʡ s-ʘʣʛʝʙʨʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʪʘʢʫʶ 

ʩʠʩʪʝʤʫ ʧʦʜʤʥʦʞʝʩʪʚ A, ʙʫʜʝʪ ʫʞʝ ʟʥʘʢʦʤʘʷ ʥʘʤ s-ʘʣʛʝʙʨʘ ʙʦʨʝʣʝʚʩʢʠʭ 

ʤʥʦʞʝʩʪʚ B(R).  

ʊʝʦʨʠʷ 

ʀʟʤʝʨʠʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ <R
n
,B(R

n
)> 

ʄʥʦʞʝʩʪʚʦ ʚʩʝʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ R ʤʳ ʤʦʞʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ ( )+¤¤-= ,R . ʊʦʛʜʘ ʤʥʦʞʝʩʪʚʦ R
n
 ʤʳ ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʝʢʘʨʪʦʚʦ ʧʨʦʠʟʚʝʜʝʥʠʝ n ʵʢʟʝʤʧʣʷʨʦʚ ʯʠʩʣʦʚʳʭ ʧʨʷʤʳʭ - 

ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ: R
n
=

n
R...RR ³³³

21
. ʃʶʙʦʡ ʵʣʝʤʝʥʪ Íx R

n
 - ʵʪʦ 

ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ ( )
nk

x,...,x,...,xx
1

= , ʛʜʝ 
kk

Rx Í - k-ʘʷ ʢʦʦʨʜʠʥʘʪʘ ʵʣʝʤʝʥʪʘ 

x, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʘʢ ʪʦʯʢʘ n-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ R
n
. 

ɸʥʘʣʦʛʠʯʥʦ ʦʜʥʦʤʝʨʥʦʤʫ ʩʣʫʯʘʶ, ʚ ʢʘʯʝʩʪʚʝ W ʚʦʟʴʤʸʤ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ 

ʪʦʯʝʢ  n-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ R
n
, ʘ ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʧʦʜʤʥʦʞʝʩʪʚ A 

ʚʦʟʴʤʸʤ ʩʠʩʪʝʤʫ ʚʩʝʭ çʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚè [ ){ }b,a , ʛʜʝ 

[ )[ )[ ) [ )
nn

b,a...b,ab,ab,a ³³³=
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. ʇʨʠʤʝʥʷʷ ʢ ʵʣʝʤʝʥʪʘʤ ʩʠʩʪʝʤʳ ʧʦʜʤʥʦʞʝʩʪʚ 

A ʥʝ ʙʦʣʝʝ ʯʝʤ ʩʯʸʪʥʦʝ ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʦʙʲʝʜʠʥʝʥʠʷ, ʧʝʨʝʩʝʯʝʥʠʷ ʠ 

ʜʦʧʦʣʥʝʥʠʷ, ʙʫʜʝʤ ʧʦʣʫʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʥʦʞʝʩʪʚʘ, ʷʚʣʷʶʱʠʝʩʷ 

ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ ʤʥʦʞʝʩʪʚʘ R
n
. ʕʪʠ ʤʥʦʞʝʩʪʚʘ ʥʘʟʳʚʘʶʪʩʷ ʙʦʨʝʣʝʚʩʢʠʤʠ, ʘ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʪʘʢʠʭ ʤʥʦʞʝʩʪʚ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ s-ʘʣʛʝʙʨʦʡ, ʩʦʜʝʨʞʘʱʝʡ 

ʩʠʩʪʝʤʫ A. ʕʪʫ ʤʠʥʠʤʘʣʴʥʫʶ s-ʘʣʛʝʙʨʫ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ B(R
n
) ʠ ʥʘʟʳʚʘʪʴ 

ʘʣʛʝʙʨʦʡ ʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ - ʘʣʛʝʙʨʦʡ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ.  

  

ʂʦʤʤʝʥʪʘʨʠʡ 

ʇʨʦʮʝʜʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʠʟʤʝʨʠʤʳʭ ʧʨʦʩʪʨʘʥʩʪʚ <R,B(R)> ʠ <R
n
,B(R

n
)> 

ʧʫʪʸʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜʤʥʦʞʝʩʪʚ A ʧʦʟʚʦʣʷʝʪ çʧʨʦʩʣʝʜʠʪʴè ʧʨʦʮʝʩʩ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʙʦʨʝʣʝʚʩʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʠ, ʚʧʦʩʣʝʜʩʪʚʠʠ, ʦʩʫʱʝʩʪʚʠʪʴ 

ʣʦʛʠʯʥʦʝ ʚʚʝʜʝʥʠʝ ʥʦʨʤʠʨʦʚʘʥʥʦʡ, s-ʘʜʜʠʪʠʚʥʦʡ ʯʠʩʣʦʚʦʡ ʬʫʥʢʮʠʠ ʤʥʦʞʝʩʪʚ 

ʥʘ ɻʣʝʤʝʥʪʘʭ s-ʘʣʛʝʙʨ rʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʘʣʛʝʙʨʳ ʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ B(R
n
) ʥʘʨʷʜʫ ʩ ʩʠʩʪʝʤʦʡ 
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ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ  A ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʩʪʝʤʫ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ An
, 

ʧʦʣʫʯʘʶʱʠʭʩʷ ʢʘʢ ʜʝʢʘʨʪʦʚʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ n ʧʦʜʤʥʦʞʝʩʪʚ 

Ak= [ ){ }
kk b,a , ʛʜʝ Ak Ë B(Rk), ʪʦ ʝʩʪʴ,  ʝʩʣʠ  [ )[ )[ ) [ )

nn
b,a...b,ab,ab,a ³³³=

2211
, ʪʦ 

[ )Íb,a An
. ʅʘʠʤʝʥʴʰʘʷ s-ʘʣʛʝʙʨʘ, ʩʦʜʝʨʞʘʱʘʷ ʪʘʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ, 

ʦʙʦʟʥʘʯʘʝʪʩʷ B(R1)³B(R2)³é³B(Rn) ʠ ʥʘʟʳʚʘʝʪʩʷ ʧʨʷʤʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ n 

ʵʢʟʝʤʧʣʷʨʦʚ s-ʘʣʛʝʙʨ B(Rk). ʄʦʞʥʦ ʜʦʢʘʟʘʪʴ, ʭʦʪʷ ʵʪʦ ʠ ʪʘʢ ʚʠʜʥʦ ʠʟ ʧʨʦʮʝʩʩʦʚ  

ʧʦʩʪʨʦʝʥʠʡ ʵʪʠʭ ʘʣʛʝʙʨ, ʯʪʦ B(R
n
)= B(R1)³B(R2)³é³B(Rn). 

 

Ä2.II   ʊʠʧʳ ʠ ʧʨʠʤʝʨʳ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʬʫʥʢʮʠʡ  

 

ʀʟʤʝʨʠʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ <R,B(R)> 

ʂʦʤʤʝʥʪʘʨʠʡ 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʠʟʤʝʨʠʤʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ <W, A>, ʚ 

ʢʦʪʦʨʳʭ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʨʘ ʠʤʝʣʦ 

ʠʣʠ ʢʦʥʝʯʥʦʝ, ʠʣʠ ʩʯʸʪʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ, ʪʦ ʝʩʪʴ n=W  ʠʣʠ a=W . ʄʝʨʘ 

ʃʝʙʝʛʘ ʪʘʢʠʭ ʤʥʦʞʝʩʪʚ ʨʘʚʥʘ ʥʫʣʶ: 0=Wmes . ʉʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʘʣʛʝʙʨʫ A, ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʠʤʝʨʘʭ ʠʤʝʣʠ ʤʦʱʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 

ʯʝʤ ʤʦʱʥʦʩʪʴ ʩʯʸʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ. 

ɺ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʤ ʧʦʩʪʨʦʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ɸ.ʅ.ʂʦʣʤʦʛʦʨʦʚʘ ʤʥʦʞʝʩʪʚʦ W ʤʦʞʝʪ ʠʤʝʪʴ ʤʦʱʥʦʩʪʴ ʢʦʥʪʠʥʫʫʤʘ c=W . 

ʄʝʨʘ ʃʝʙʝʛʘ ʤʥʦʞʝʩʪʚ ʪʘʢʦʡ ʤʦʱʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʠʣʠ ʨʘʚʥʦʡ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʯʠʩʣʫ 0>Wmes , ʠʣʠ ʙʳʪʴ ʨʘʚʥʦʡ ʥʫʣʶ 0=Wmes . 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ,  ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ - ʙʦʨʝʣʝʚʩʢʠʝ ʤʥʦʞʝʩʪʚʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʘʣʛʝʙʨʫ  B(R), ʤʦʛʫʪ ʠʤʝʪʴ ʤʦʱʥʦʩʪʴ ʥʝ ʙʦʣʝʝ ʯʝʤ ʤʦʱʥʦʩʪʴ ʩʯʸʪʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ, ʠʣʠ ʠʤʝʪʴ ʤʦʱʥʦʩʪʴ ʢʦʥʪʠʥʫʫʤʘ. ʄʝʨʘ ʃʝʙʝʛʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʠʣʠ ʙʳʪʴ ʨʘʚʥʦʡ ʥʫʣʶ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P, ʦʧʨʝʜʝʣʷʝʤʘʷ ʥʘ 

ʵʣʝʤʝʥʪʘʭ ʙʦʨʝʣʝʚʩʢʦʡ ʘʣʛʝʙʨʳ B(R), ʤʦʞʝʪ ʙʳʪʴ ʪʨʸʭ ʪʠʧʦʚ: ʜʠʩʢʨʝʪʥʦʛʦ, 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʣʠ ʩʠʥʛʫʣʷʨʥʦʛʦ.  

ʊʝʦʨʠʷ 

ɼʠʩʢʨʝʪʥʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʬʫʥʢʮʠʠ 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P, ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʝʡ ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ, ʝʩʣʠ ʦʙʣʘʩʪʴʶ ʝʸ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝ ʙʦʣʝʝ 

ʯʝʤ ʩʯʸʪʥʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ { }
k

x , ,...n,...,,k 21= . ɿʥʘʯʝʥʠʷ 

ʬʫʥʢʮʠʠ P ʟʘʜʘʶʪʩʷ ʥʘʙʦʨʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ { }
k

p , ,...n,...,,k 21= , ʪʦ ʝʩʪʴ 

( )
kk

pxP = . ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ ʩʫʤʤʘ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ P ʨʘʚʥʘ 

ʝʜʠʥʠʮʝ: ä =
¤

=

,n

k
k

p
1

1.  

ʄʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ G={ }
k

x , ,...n,...,,k 21=  ʥʘʟʳʚʘʝʪʩʷ 

ʥʦʩʠʪʝʣʝʤ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʳ P, ʘ ʥʘʙʦʨ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ { }
k

p , 

,...n,...,,k 21= , ʥʘʟʳʚʘʶʪʩʷ ʜʠʩʢʨʝʪʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ.  
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ɻʨʘʬʠʯʝʩʢʠ ʬʫʥʢʮʠʶ ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ P ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ 

ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʪʦʯʢʘʭ { }
k

x  ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʪʨʝʟʢʦʚ ʧʨʷʤʳʭ, ʜʣʠʥʳ ʢʦʪʦʨʳʭ 

ʨʘʚʥʳ { }
k

p . 

 

 

 

 

 

                 
1

p     
2

p        
3

p                
k

p                
n

p    

 

                    
1

x     
2

x         
3

x     é       
k

x  é   é  
n

x   é  é é 

                                                                   B                                                                                                                                                                       

ɺʝʨʦʷʪʥʦʩʪʴ ()BP  ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ B, ʷʚʣʷʶʱʝʛʦʩʷ 

ʵʣʝʤʝʥʪʦʤ ʙʦʨʝʣʝʚʩʢʦʡ ʘʣʛʝʙʨʳ ʩʦʙʳʪʠʡ B(R), ʙʫʜʝʪ ʨʘʚʥʘ () ä
Í

=
Bx

k

k

pBP . ʊʦ 

ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ B ʨʘʚʥʘ ʩʫʤʤʝ ʜʣʠʥ ʚʝʨʪʠʢʘʣʝʡ 
k

p , 

ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ï ʪʦʯʢʠ 
k

x  ʧʨʠʥʘʜʣʝʞʘʪ ʤʥʦʞʝʩʪʚʫ B. 

ʗʩʥʦ, ʯʪʦ ʜʠʩʢʨʝʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʤʥʦʛʦ, 

ʥʦ ʝʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ, ʘ 

ʧʦʵʪʦʤʫ ʠʤʝʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ. 

1. ɼʠʩʢʨʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

ʕʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʠʤʝʝʪ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ, ʘ ʚʩʝ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ. 

ʕʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ 

ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ { }
k

x , n,...,,k 21= . ɺʩʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ 
k

p  - ʦʜʠʥʘʢʦʚʳʝ, 

ʪʦ ʝʩʪʴ ʜʣʷ ʣʶʙʦʛʦ ʥʦʤʝʨʘ k ʚʝʨʦʷʪʥʦʩʪʴ ( )
n

pxP
kk

1
== .  

2. ɻʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʀʩʧʳʪʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʝʪ ʛʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, 

ʢʨʘʪʢʦ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʪʘʢ. ʀʤʝʝʪʩʷ 
1

M  ʵʣʝʤʝʥʪʦʚ ʦʜʥʦʛʦ ʚʠʜʘ ʠ 
2

M  ʵʣʝʤʝʥʪʦʚ 

ʜʨʫʛʦʛʦ ʚʠʜʘ, ʚʩʝʛʦ 
21

MMM +=  ʵʣʝʤʝʥʪʦʚ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ m ʵʣʝʤʝʥʪʦʚ 

ʙʝʟ ʚʦʟʚʨʘʱʝʥʠʷ. ʇʦʣʫʯʘʶʱʠʡʩʷ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ ʩʦʜʝʨʞʠʪ k ʵʣʝʤʝʥʪʦʚ 

ʧʝʨʚʦʛʦ ʚʠʜʘ ʠ m-k ʵʣʝʤʝʥʪʦʚ ʚʪʦʨʦʛʦ ʚʠʜʘ. 

 ʕʣʝʤʝʥʪʘʨʥʳʤʠ ʠʩʭʦʜʘʤʠ ʪʘʢʦʛʦ ʠʩʧʳʪʘʥʠʷ ʙʫʜʫʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʥʘʙʦʨʳ, 

ʩʦʜʝʨʞʘʱʠʝ k ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʚʠʜʘ, ʛʜʝ k ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪɹʩ ̫ʥʝʨʘʚʝʥʩʪʚʘ: 
1

0 Mk¢¢  ʠ 
2

0 Mkm ¢-¢ . ɺʩʝʛʦ 

ʪʘʢʠʭ ʥʘʙʦʨʦʚ ʙʫʜʝʪ 
m

MC .  

ʆʧʨʝʜʝʣʠʤ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠ ̫ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P ʢʘʢ ʤʥʦʞʝʩʪʚʦ 

ʪʦʯʝʢ { }
kx , ʛʜʝ  kx

k
=  - ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠ ̫ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʛʦ 

ʚʠʜʘ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʚ ʟʘʧʠʩʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʝʪʩʷ k 

ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʪʠʧʘ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ { }
k

p  ʦʧʨʝʜʝʣʠʤ ʪʘʢ: 
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== 21 . ʅʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ 
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CC
21 , ʛʜʝ 

1
0 Mk¢¢  ʠ 

2
0 Mkm ¢-¢ , ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʊʘʢ ʢʘʢ ʚʩʝʛʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʙʫʜʝʪ 
m

M
C  ʰʪʫʢ, ʘ ʚʩʝ ʠʩʭʦʜʳ ʙʫʜʫʪ 

ʨʘʚʥʦʚʦʟʤʦʞʥʳʤʠ, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʛʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʝʩʪʴ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʠʩʭʦʜʳ ʢʦʪʦʨʦʛʦ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ m ʛʨʫʧʧ.   

3. ɹʝʨʥʫʣʣʠʝʚʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʇʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ ʥʝʢʦʪʦʨʦʝ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A 

ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ  () pAP =  ʠ ʥʝ ʥʘʩʪʫʧʠʪʴ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 

() qpAP =-=1 . ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʨʥʫʣʣʠʝʚʩʢʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ 

P ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʪʦʯʝʢ: 0
1
=x  ʠ 1

2
=x . ɿʥʘʯʝʥʠʷʤʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ 

ʙʫʜʫʪ ʯʠʩʣʘ ()qPp == 0
1

 ʠ () pPp == 1
2

. ʂʨʘʪʢʦ ʙʝʨʥʫʣʣʠʝʚʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ()pB1
. 

4. ɹʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʀ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ { }
k

x , ʠ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ { }
k

p  

ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P ʦʧʨʝʜʝʣʷʪʁʩʷ ʧʨʦʚʝʜʝʥʠʝʤ n ʨʘʟ ʧʦʚʪʦʨʥʳʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ, ʠʣʠ - ʠʩʧʳʪʘʥʠʡ ʧʦ ʩʭʝʤʝ ɹʝʨʥʫʣʣʠ.  

ɿʜʝʩʴ kx
k
= , ʛʜʝ n,...,,k 10= , ʘ () knkk

nk
qpCkPp
-== . 

 ʂʨʘʪʢʦ ʙʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ { }knkk

n qpC
-

, n,...,,k 10= , 

ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ()pBn
.  

5. ʇʫʘʩʩʦʥʦʚʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

ʕʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʝʜʝʣʴʥʳʡ ʩʣʫʯʘʡ 

ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɺʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ çʦʯʝʥʴ ʙʦʣʴʰʦʛʦè 

ʯʠʩʣʘ ʧʦʚʪʦʨʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ (n ʚʝʣʠʢʦ), ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ 

ʚʝʨʦʷʪʥʦʩʪʴ p ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A çʦʯʝʥʴ ʤʘʣʘè. ʊʦ ʝʩʪʴ, kx
k
= , ʛʜʝ 

,...,,k 210= , ʘ ()
!k

e
kPp

k

k

ll -Ö
== . ɿʜʝʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ l - ʧʘʨʘʤʝʪʨ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʩʤʳʩʣ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʫʟʥʘʝʤ ʧʦʟʞʝ. ʇʨʦʚʝʨʠʤ ʫʩʣʦʚʠʝ 

ʥʦʨʤʠʨʦʚʢʠ: 

1
0 00

=Ö=ä ä=
Ö

=ä
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¤

=

¤

=
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¤

=

- ll

l ll l

ee
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k k
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, ,...,,k 210=  ʥʘʟʳʚʘʝʪʩʷ ʧʫʘʩʩʦʥʦʚʩʢʠʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʙʫʜʝʤ ʝʛʦ ʦʙʦʟʥʘʯʘʪʴ ()lP .  

 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʊʝʨʤʠʥʳ çʚʝʨʦʷʪʥʦʩʪʴ ()AP  ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ A ï ʤʘʣʘè ʠ çʯʠʩʣʦ 
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ʧʨʦʚʦʜʠʤʳʭ ʠʩʧʳʪʘʥʠʡ  n ï ʦʯʝʥʴ ʚʝʣʠʢʦè ʠʤʝʶʪ ʚʝʩʴʤʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ. ɽʩʣʠ ʥʘʤ ʛʦʚʦʨʷʪ: çɺʝʨʦʷʪʥʦʩʪʴ ()AP  ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ 

ʩʦʙʳʪʠʷ A ʨʘʚʥʘ 0,02è, ʪʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʢʘʢ ʦʮʝʥʠʚʘʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ()AP =0,02? ʕʪʦ - ʙʦʣʴʰʘʷ, ʠʣʠ - ʤʘʣʝʥʴʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ? ɽʩʣʠ ʤʳ 

ʥʝ ʟʥʘʝʤ ʚ ʯʸʤ ʩʦʩʪʦʷʪ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘʩʪʫʧʣʝʥʠʷ ʵʪʦʛʦ ʩʦʙʳʪʠʷ, ʪʦ ʥʠʯʝʛʦ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʦ ʚʝʣʠʯʠʥʝ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʤʳ ʩʢʘʟʘʪʴ ʥʝ ʩʤʦʞʝʤ.  

ʀʟʤʝʥʠʤ ʥʝʤʥʦʛʦ ʪʝʢʩʪ ʩʦʦʙʱʝʥʠʷ ʦ ʟʥʘʯʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʦʙʳʪʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʚʘʨʠʘʥʪʘ.  

ɺʘʨʠʘʥʪ ʧʝʨʚʳʡ: ç ɺʝʨʦʷʪʥʦʩʪʴ ()AP  ʪʦʛʦ, ʯʪʦ ʧʨʠ ʧʨʳʞʢʝ ʠʟ ʩʘʤʦʣʸʪʘ 

ʧʘʨʘʰʶʪ ʵʪʦʡ ʤʦʜʝʣʠ ʥʝ ʨʘʩʢʨʦʝʪʩʷ, ʨʘʚʥʘ 0,02è.  

ɺʘʨʠʘʥʪ ʚʪʦʨʦʡ: ç ɺʝʨʦʷʪʥʦʩʪʴ ()AP  ʪʦʛʦ, ʯʪʦ ʩ ʧʝʨʚʦʡ ʧʦʧʳʪʢʠ ʷ ʥʝ ʩʜʘʤ 

ʵʢʟʘʤʝʥ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʨʘʚʥʘ 0,02è.  

ɽʩʣʠ ʤʳ ʟʥʘʝʤ ʯʝʤ ʤʳ çʧʣʘʪʠʤè ʟʘ ʥʘʩʪʫʧʣʝʥʠʝ, ʠʣʠ ʥʝʥʘʩʪʫʧʣʝʥʠʝ 

ʩʦʙʳʪʠʷ A, ʪʦ ʤʳ ʩʨʘʟʫ ʦʧʨʝʜʝʣʠʤ ʚ ʢʘʢʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ 0,02 ï ʙʦʣʴʰʘʷ, ʘ 

ʚ ʢʘʢʦʤ ʩʣʫʯʘʝ ï ʤʘʣʝʥʴʢʘʷ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ 

ʧʦʚʪʦʨʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʧʳʪʘʝʤʩʷ ʦʧʨʝʜʝʣʠʪʴ: çɽʩʣʠ ʯʠʩʣʦ 

ʧʦʚʪʦʨʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ ʨʘʚʥʦ n=150. ʕʪʦ - ʙʦʣʴʰʦʝ, ʠʣʠ ï 

ʤʘʣʝʥʴʢʦʝ ʯʠʩʣʦ?è. 

ʅʘʧʨʠʤʝʨ. ʂ ʩʝʨʝʜʠʥʝ ʣʝʪʘ ʥʘ ʚʟʨʦʩʣʦʤ, ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʤ ʚʠʰʥʸʚʦʤ ʜʝʨʝʚʝ 

ʩʦʟʨʝʚʘʝʪ çʙʦʣʴʰʦʝè ʢʦʣʠʯʝʩʪʚʦ ʚʠʰʝʥ. ʇʫʩʪʴ ʵʪʦ ʯʠʩʣʦ ʨʘʚʥʦ n. ʂʘʞʜʘʷ 

ʢʦʩʪʦʯʢʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʚʥʫʪʨʠ ʷʛʦʜʳ, ʩʣʝʜʫʶʱʝʡ ʚʝʩʥʦʡ ʤʦʞʝʪ ʧʨʦʨʘʩʪʠ ʠ ʩʪʘʪʴ 

ʥʘʯʘʣʦʤ ʥʦʚʦʛʦ ʚʠʰʥʸʚʦʛʦ ʜʝʨʝʚʘ, ʠʣʠ - ʥʝ ʧʨʦʨʘʩʪʠ (ʩʦʙʳʪʠʝ A ʥʘʩʪʫʧʠʪ, ʠʣʠ 

ʥʝ ʥʘʩʪʫʧʠʪ, ʚʝʨʦʷʪʥʦʩʪʴ ()AP  - ʤʘʣʘ). ɽʩʣʠ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʯʠʩʣʦ k ï ʯʠʩʣʦ 

ʢʦʩʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʧʨʦʨʦʩʣʠ ʩʣʝʜʫʶʱʝʡ ʚʝʩʥʦʡ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʠʰʝʥ  n ï 

ʚʝʣʠʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʣʦʤ  k, ʠ ʤʳ ʤʦʞʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ,...,,k 210= . ʊʦ ʝʩʪʴ 

ʯʠʩʣʦ ʧʨʦʨʦʩʰʠʭ ʢʦʩʪʦʯʝʢ k ʤʘʣʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʣʦʤ n, ʧʦʵʪʦʤʫ ʟʘʢʦʥ 

ʇʫʘʩʩʦʥʘ ʥʘʟʳʚʘʶʪ çʟʘʢʦʥʦʤ ʨʝʜʢʠʭ ʩʦʙʳʪʠʡè. 

ʊʝʦʨʠʷ 

5. ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʕʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʚʪʦʨʥʳʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ ʜʦ ʧʝʨʚʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ. 

ʆʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P ʙʫʜʝʪ ʤʥʦʞʝʩʪʚʦ 

ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ: kx
k
= , ʛʜʝ ,...,k 21= , ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ { }

k
p  ʷʚʣʷʶʪʩʷ 

ʯʣʝʥʘʤʠ ʙʝʩʢʦʥʝʯʥʦ ʫʙʳʚʘʶʱʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ: pqp
k

k
Ö= -1
, ʛʜʝ p 

ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʜʥʦʛʦ ʠʩʧʳʪʘʥʠʷ. 

ʇʦʵʪʦʤʫ ʥʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ { }pq
k Ö-1 , ,...,k 21= , ʥʘʟʳʚʘʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

6. ʆʪʨʠʮʘʪʝʣʴʥʦ-ʙʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʕʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʚʪʦʨʥʳʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ ʜʦ m-ʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʫʜʝʪ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʩʣʠ 

m=1. 
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ʆʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P ʙʫʜʫʪ ʥʘʪʫʨʘʣʴʥʳʝ ʯʠʩʣʘ: 

kx
k
= , ʛʜʝ ,...m,m,mk 21 ++= , ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ { }

k
p  ʙʫʜʫʪ ʨʘʚʥʳ: 

mmkm

kk
pqCp Ö= --

-

1

1
. ʏʠʪʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ 

1=Öä
¤

=

-

mk

mmk1-m

1-k pqC . 

 ʅʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ { }mmkm

k pqC Ö--

-

1

1 , ,...m,m,mk 21 ++= , ʥʘʟʳʚʘʝʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʙʠʥʦʤʠʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

 

ɸʙʩʦʣʶʪʥʦ-ʥʝʧʨʝʨʳʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʬʫʥʢʮʠʠ 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P, ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʝʡ ʘʙʩʦʣʶʪʥʦ-ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ, ʝʩʣʠ ʦʙʣʘʩʪʴʶ ʝʸ ʦʧʨʝʜʝʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ G RÌ , ʫ ʢʦʪʦʨʦʛʦ ʤʦʱʥʦʩʪʴ ʨʘʚʥʘ ʤʦʱʥʦʩʪʠ ʢʦʥʪʠʥʫʫʤ:  

 | G |=c, ʘ ʤʝʨʘ ʃʝʙʝʛʘ ï ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ: mesG >0. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ʧʫʪʸʤ ʟʘʜʘʥʠʷ ʠʥʪʝʛʨʠʨʫʝʤʦʡ ʧʦ 

ʈʠʤʘʥʫ ʢʫʩʦʯʥʦ-ʥʝʧʨʝʨʳʚʥʦʡ, ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ()xp , ʪʘʢʦʡ ʯʪʦ 

()ñ =
R

dxxp 1. ʌʫʥʢʮʠʷ ()xp  ʥʘʟʳʚʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P 

ɿʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ P ʜʣʷ ʣʶʙʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠ ̫ B, ʷʚʣʷʶʱʝʛʦʩʷ 

ʵʣʝʤʝʥʪʦʤ ʙʦʨʝʣʝʚʩʢʦʡ ʘʣʛʝʙʨʳ ʩʦʙʳʪʠʡ B(R), ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʟʥʘʯʝʥʠʝ 

ʠʥʪʝʛʨʘʣʘ () ()BPdxxp
B

=ñ .  

  

 
                     ()xp  

 
 
                                 ()BP  
 
    
                                    
                                    B                                           x 
 

                                                   G 

 

ɽʩʣʠ GxÎ , ʪʦ ()xp =0; ʝʩʣʠ GxÍ , ʪʦ ()xp ²0. ʗʩʥʦ, ʯʪʦ 

() () ()ñ =ññ -=
R GR\G

dxxpdxxpdxxp 1. ʄʥʦʞʝʩʪʚʦ G ʥʘʟʳʚʘʝʪʩʷ ʥʦʩʠʪʝʣʝʤ 

ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʳ P.      

ʇʨʠʚʝʜʸʤ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ()xp . 

1. ʅʝʧʨʝʨʳʚʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ.  
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()
îí

î
ì

ë

-

=
ʝʩʣʠ

1

ʝʩʣʠ0

,
ab

,

xp
[ ]
[ ]b,ax

b,ax

Í

Î
. 

 

2. ʅʦʨʤʘʣʴʥʦʝ (ɻʘʫʩʩʘ) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

()
( )

2

2

2

2

1
s

sp

mx

exp

-
-

Ö= ,  RxÍ . 

 

ʇʨʘʢʪʠʢʘ 

ʇʨʠʤʝʨ. ʆʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ 

[ )ba;B= , ʝʩʣʠ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ()xp  - 

ʧʣʦʪʥʦʩʪʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ (ʟʘʢʦʥʘ ɻʘʫʩʩʘ) ʩ ʧʘʨʘʤʝʪʨʘʤʠ m ʠ 

s (ʢʨʘʪʢʦ N( sm, )). ʉʤʳʩʣ ʧʘʨʘʤʝʪʨʦʚ m ʠ s ʤʳ ʫʩʪʘʥʦʚʠʤ ʧʦʟʞʝ. ʉʦʙʳʪʠʝ 

[ )ba;B=  - ʙʦʨʝʣʝʚʩʢʦʝ ʤʥʦʞʝʩʪʚʦ ʠ ()
( )

ñ

-
-

=
b

a

mx

dxeBP
2

2

2

2

1
s

sp
.   ʉʜʝʣʘʝʤ ʟʘʤʝʥʫ 

ʧʝʨʝʤʝʥʥʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʦʙʦʟʥʘʯʠʚ: z
mx
=

-

s
. ʊʦʛʜʘ dz

dx
=

s
 ʠ, ʧʝʨʝʩʯʠʪʘʚ 

ʧʨʝʜʝʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʘʝʤ:  () ñ

-

-

-

=
s

s

p

mb

ma

z

dzeBP 2

2

2

1
. ʊʦ ʝʩʪʴ ʚ ʣʶʙʦʡ 

ʟʘʜʘʯʝ, ʛʜʝ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ʠʤʝʝʪ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ï ʧʣʦʪʥʦʩʪʴ 

ʥʦʨʤʘʣʴʥʦ ʟʘʢʦʥʘ, ʤʳ ʚʩʝʛʜʘ ʧʨʠʜʸʤ ʢ ʠʥʪʝʛʨʘʣʫ ʦʪ ʬʫʥʢʮʠʠ () 2

2

2

1
z

ez
-

=
p

j , 

ʢʦʪʦʨʘʷ, ʢʘʢ ʜʦʢʘʟʳʚʘʝʪʩʷ ʚ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʥʝ ʠʤʝʝʪ 

ʧʝʨʚʦʦʙʨʘʟʥʦʡ ʬʫʥʢʮʠʠ. 

ʂʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʜʘʣʴʰʝ, ʥʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ, 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ, ʟʘʢʦʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ. ʇʦʵʪʦʤʫ ʥʘʤ ʚʘʞʥʦ ʫʤʝʪʴ ʚʳʯʠʩʣʷʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ ()BP . 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʫʥʢʮʠʷ () dzex
x z

ñ
-

=
0

2

2

2

1

p
F , ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ 

ʃʘʧʣʘʩʘ.  ʗʩʥʦ, ʯʪʦ ()BP = ö
÷

õ
æ
ç

å-
-ö
÷

õ
æ
ç

å

s
F

s
F

mam-b
. ʄʝʪʦʜʘʤʠ ʯʠʩʣʝʥʥʦʛʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ()xF  ʠ ʩʦʩʪʘʚʣʷʶʪʩʷ ʪʘʙʣʠʮʳ 

ʝʸ ʟʥʘʯʝʥʠʡ:  

 

x 0,00 0,01 0,02 é 1,00 1,01 é 

()xF  0,0000 0,0040 0,0080 é 0,3413 0,3438 ... 
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ɿʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ x ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ  ʯʠʩʣʦʤ ʦʪ ¤-  

ʜʦ +¤. ʗʩʥʦ, ʯʪʦ ʩʦʩʪʘʚʠʪʴ ʪʘʙʣʠʮʳ ʜʣʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ x 

ʥʝʚʦʟʤʦʞʥʦ. ʀ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʢʨʦʤʝ ʪʘʙʣʠʮ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ: 

1) () 00 =F ; 

2) ʌʫʥʢʮʠʷ ʃʘʧʣʘʩʘ ï ʚʦʟʨʘʩʪʘʶʱʘʷ ʬʫʥʢʮʠʷ; 

3) ʌʫʥʢʮʠʷ ʃʘʧʣʘʩʘ ï ʥʝʯʸʪʥʘʷ ʬʫʥʢʮʠʷ, ʪʦ ʝʩʪʴ ( ) ()xx- FF -= ; 

4) ( ) 50,=¤+F . 

 

ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ x ʦʪ 0 ʜʦ 4,5 

çʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦè ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʦʪ 0 ʜʦ 0,499997, ʠ ʜʣʷ ʣʶʙʦʛʦ ʟʥʘʯʝʥʠʷ 

ʘʨʛʫʤʝʥʪʘ x, ʢʦʪʦʨʦʝ ʙʦʣʴʰʝ ʯʝʤ 4,0, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ()xF =0,5.  

 

 

 
                                              0,5      

 
                                                                                                     0,499997            

 

                                                     0         1,0       2,0       3,0       4,0   4,5           

 

                                                     -0,5 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʙʳʪʠʷ [ )ba;B=  ʥʝʦʙʭʦʜʠʤʦ: 

ʘ)  ʧʝʨʝʩʯʠʪʘʪʴ ʧʨʝʜʝʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 
s

a
m-a

=  ʠ 
s

b
m-b

= ; 

ʙ) ʧʦ ʪʘʙʣʠʮʘʤ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ()aF  ʠ 

()bF  (ʝʩʣʠ ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʦʚ a ʠ b ʥʝ ʧʨʠʥʘʜʣʝʞʘʪ ʠʥʪʝʨʚʘʣʫ (0;4,0), ʪʦ 

ʜʣ̫ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ()xF  ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʩʚʦʡʩʪʚʘ); 

ʚ) ʇʨʠʤʝʥʠʪʴ ʬʦʨʤʫʣʫ ʅʴʶʪʦʥʘ-ʃʝʡʙʥʠʮʘ: () () ()aFbF -=BP . 

 

ʊʝʦʨʠʷ 
3. ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

()
î
í

î
ì

ë

Ö
= -

,e

,

xp
x

m

m

1

0

  ʝʩʣʠ

ʝʩʣʠ( )
[ )+¤Í

¤-Í

;x

;x

0

0

. 

4. ɻʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

()=xp

( )

()
[ )î

í

î
ì

ë

+¤Í
Ö

¤-Í

-

;xʝʩʣʠ,
ex

;xʝʩʣʠ,
x

1-

0

00

a

ba

baG

. 
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5. ɼʚʫʩʪʦʨʦʥʥʝʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ (ʃʘʧʣʘʩʘ) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

() m

m

x

exp
-

Ö=
2

1
, RxÍ . 

6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʂʦʰʠ. 

()
( )22

x
xp

+Ö
=

Jp

J
 , RxÍ . 

ɺ ʟʘʧʠʩʷʭ ʧʣʦʪʥʦʩʪʝʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ()xp  ʨʘʩʧʨʝʜʝʣʝʥʠʡ 2·6 ʫʯʘʩʪʚʫʶʪ 

ʯʠʩʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ Jbams ,,,,m,
2 , ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʩʤʳʩʣ ʠ ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʟʞʝ. 

ʉʠʥʛʫʣʷʨʥʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʬʫʥʢʮʠʠ 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P, ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʝʡ ʩʠʥʛʫʣʷʨʥʦʛʦ ʪʠʧʘ, ʝʩʣʠ ʦʙʣʘʩʪʴʶ ʝʸ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦ D RÌ , ʫ ʢʦʪʦʨʦʛʦ ʤʦʱʥʦʩʪʴ |D|=c, ʘ ʤʝʨʘ ʃʝʙʝʛʘ mesD=0. 

ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʙʫʜʝʪ ʢʘʥʪʦʨʦʚʦ ʤʥʦʞʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʩʝʛʤʝʥʪʘ [ ]10;U= . ʃʶʙʦʝ ʯʠʩʣʦ [ ]10;xÍ  ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ ʪʨʦʠʯʥʦʡ ʜʨʦʙʠ: ä=
¤

=13i
i

ia
x , ʛʜʝ =ia 0; 1 ʠʣʠ 2. ʄʥʦʞʝʩʪʚʦ U ʵʢʚʠʚʘʣʝʥʪʥʦ 

ʤʥʦʞʝʩʪʚʫ ʪʨʦʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ {}w=T , ʛʜʝ ( ),...a,...,a,a i21=w . ʀʟ 

ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʳʜʝʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦ  T   ʜʚʦʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ T 
{}w= , ʛʜʝ ( ),...a,...,a,a i21=w , ʟʜʝʩʴ =ia 0 ʠʣʠ 2. ʄʥʦʞʝʩʪʚʦ T  ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ   

|T|=c ʠ ʤʝʨʫ ʃʝʙʝʛʘ mesT=0. ʄʥʦʞʝʩʪʚʦ ʯʠʩʝʣ D, D UË , ʵʢʚʠʚʘʣʝʥʪʥʦʝ 

ʤʥʦʞʝʩʪʚʫ ʜʚʦʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ T, ʙʫʜʝʪ ʥʦʩʠʪʝʣʝʤ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʤʝʨʳ P ʩʠʥʛʫʣʷʨʥʦʛʦ ʪʠʧʘ. 

ɿʘʧʠʩʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʚʠʜ ʬʫʥʢʮʠʠ P ʥʝʣʴʟʷ. ʅʦ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʧʨʦʮʝʩʩ 

ʝʸ ʧʦʩʪʨʦʝʥʠʷ.  

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʤʥʦʞʝʩʪʚʘ T ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʢʘ 

ʩʝʛʤʝʥʪʘ [ ]10; , ʚ ʪʨʦʠʯʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʢʦʪʦʨʦʡ ä=
¤

=13i
i

ia
x  ʢʦʵʬʬʠʮʠʝʥʪʳ 

ia  

ʨʘʚʥʳ ʪʦʣʴʢʦ 0 ʠʣʠ 2. 

 ʇʝʨʚʳʡ ʰʘʛ. ʈʘʟʜʝʣʠʤ ʧʦʣʫʠʥʪʝʨʚʘʣ [ )10;  ʥʘ ʪʨʠ ʨʘʚʥʳʝ ʯʘʩʪʠ: ö
÷

õ
é
ê

è

3

1

3

0
; , 

ö
÷

õ
é
ê

è

3

2

3

1
;  ʠ ö

÷

õ
é
ê

è

3

3

3

2
; . ɺ ʪʦʯʢʘʭ 

11
3

0
=x  ʠ 

12
3

2
=x ʟʘʜʘʜʠʤ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʠ P: 
2

1

3

2

3

0
111
=ö
÷

õ
æ
ç

å
=ö
÷

õ
æ
ç

å
PP1 . ʊʦʯʢʘʤ x, ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʧʦʣʫʠʥʪʝʨʚʘʣʫ 

ö
÷

õ
é
ê

è

3

2

3

1
; , ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʦʠʯʥʳʝ ʜʨʦʙʠ ä=

¤

=13i
i

ia
x , ʫ ʢʦʪʦʨʳʭ 11=a . ʕʪʦʪ 

ʧʦʣʫʠʥʪʝʨʚʘʣ ʤʳ ʙʦʣʴʰʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʙʫʜʝʤ.  
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ɺʪʦʨʦʡ ʰʘʛ. ʈʘʟʜʝʣʠʤ ʢʘʞʜʳʡ ʧʦʣʫʠʥʪʝʨʚʘʣ ö
÷

õ
é
ê

è

3

1

3

0
;  ʠ ö

÷

õ
é
ê

è

3

3

3

2
;  ʥʘ ʪʨʠ ʨʘʚʥʳʝ 

ʯʘʩʪʠ: ö
÷

õ
é
ê

è
22 3

1

3

0
; , ö

÷

õ
é
ê

è
22 3

2

3

1
; , ö

÷

õ
é
ê

è
22 3

3

3

2
; ʠ ,; ö

÷

õ
é
ê

è
22 3

7

3

6
ö
÷

õ
é
ê

è
22 3

8

3

7
; , ö

÷

õ
é
ê

è
22 3

9

3

8
; . ɿʘʜʘʜʠʤ 

ʟʥʘʯʝʥʠʷ P: 
2222222 2

1

3

8

3

6

3

2

3

0
=ö
÷

õ
æ
ç

å
=ö
÷

õ
æ
ç

å
=ö
÷

õ
æ
ç

å
=ö
÷

õ
æ
ç

å
PPPP 22

. ʗʩʥʦ, ʯʪʦ 
23

0

3

0

3

0
+==1x , 

22 3

2

3

0

3

2
+==2x , 

22 3

0

3

2

3

6
+==3x ,

22 3

2

3

2

3

8
+==4x , ʪʦ ʝʩʪʴ ʵʪʦ ʪʦʯʢʠ, ʢʦʪʦʨʳʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ( ),...a,...,a,a i21=w  ʤʥʦʞʝʩʪʚʘ T, ʫ ʢʦʪʦʨʳʭ 

1a  ʠ 
2a  ʨʘʚʥʳ ʠʣʠ 0, ʠʣʠ 2, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ia  ʨʘʚʥʳ 0. ʊʦʯʢʘʤ ʧʦʣʫʠʥʪʝʨʚʘʣʦʚ 

ö
÷

õ
é
ê

è
22 3

2

3

1
;  ʠ ö

÷

õ
é
ê

è
22 3

8

3

7
;  ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ( ),...a,...,a,a i21=w , ʚ 

ʢʦʪʦʨʳʭ 
2a  ʨʘʚʥʦ 1. ʕʪʠ ʧʦʣʫʠʥʪʝʨʚʘʣʳ ʤʳ ʙʦʣʴʰʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʙʫʜʝʤ. 

ʅʘ ʪʨʝʪʴʝʤ ʰʘʛʝ ʧʝʨʚʳʡ, ʪʨʝʪʠʡ, ʯʝʪʚʸʨʪʳʡ ʠ ʰʝʩʪʦʡ ʧʦʣʫʠʥʪʝʨʚʘʣʳ ʩʥʦʚʘ 

ʨʘʟʜʝʣʠʤ ʥʘ ʪʨʠ ʨʘʚʥʳʝ ʯʘʩʪʠ. ʇʦʣʫʯʠʤ ʯʝʪʳʨʝ ʪʨʦʡʢʠ ʧʦʣʫʠʥʪʝʨʚʘʣʦʚ, ʜʣʠʥʳ 

ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʨʘʚʥʳ 
33

1
. ɺ ʣʝʚʦʡ ʪʦʯʢʝ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʣʫʠʥʪʝʨʚʘʣʘ 

ʢʘʞʜʦʡ ʪʨʦʡʢʠ (ʚʩʝʛʦ ʪʘʢʠʭ ʪʦʯʝʢ ʙʫʜʝʪ 823=  ʰʪʫʢ) ʟʘʜʘʜʠʤ ʟʥʘʯʝʥʠʷ P: 

32

1
=3P . ʉʨʝʜʥʠʝ ʠʥʪʝʨʚʘʣʳ ʢʘʞʜʦʡ ʪʨʦʡʢʠ ʙʦʣʴʰʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʙʫʜʝʤ. 

ʅʘ i-ʪʦʤ ʰʘʛʝ ʧʦʣʫʯʠʤ 
1-i2  ʪʨʦʝʢ ʧʦʣʫʠʥʪʝʨʚʘʣʦʚ. ɺ 

i2  ʪʦʯʢʘʭ, ʚ ʪʨʦʠʯʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʢʦʪʦʨʳʭ 
3a  ʨʘʚʥʦ 0 ʠʣʠ 2, ʟʘʜʘʜʠʤ 

iiP
2

1
=  ʠ ʠʩʢʣʶʯʠʤ ʠʟ 

ʨʘʩʩʤʦʪʨʝʥʠʷ 
1-i2  ʧʦʣʫʠʥʪʝʨʚʘʣʦʚ, ʪʦʯʢʠ ʢʦʪʦʨʳʭ ʚ ʪʨʦʠʯʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʠʤʝʶʪ 
3a =1. ɼʣʠʥʘ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʨʘʚʥʘ 

i3

1
. ɸ ʜʣʠʥʘ ʚʩʝʭ 

ʠʩʢʣʶʯʸʥʥʳʭ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ ʨʘʚʥʘ 
i

i

3

2 1-

. 

ʊʘʢʦʝ ʜʝʣʝʥʠʝ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʧʦʣʫʯʘʶʱʠʭʩʷ ʠʥʪʝʨʚʘʣʦʚ ʠ ʟʘʜʘʥʠʝ 

ʬʫʥʢʮʠʠ P  ʧʨʦʜʦʣʞʠʤ ʩʯʸʪʥʦʝ ʯʠʩʣʦ ʨʘʟ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʤʥʦʞʝʩʪʚʦ 

ʯʠʩʝʣ D RÌ , ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʵʢʚʠʚʘʣʝʥʪʥʦ ʤʥʦʞʝʩʪʚʫ ʜʚʦʠʯʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ T, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ c
a =2 . ɿʥʘʯʠʪ ʤʦʱʥʦʩʪʴ 

|D|=c.  

ʗʩʥʦ, ʯʪʦ ʥʘ ʢʘʞʜʦʤ i-ʪʦʤ ʰʘʛʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ D
iU\UË , ʛʜʝ { }iU , 

,...2,1=i , ʨʘʩʰʠʨʷʶʱʘʷʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʥʦʞʝʩʪʚ. ʂʘʞʜʦʝ 
iU  ʩʦʩʪʦʠʪ  ʠʟ 

ʧʦʣʫʠʥʪʝʨʚʘʣʦʚ, ʢʦʪʦʨʳʝ ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʘ ʧʝʨʚʦʤ, ʚʪʦʨʦʤ, é, 

i-ʪʦʤ ʰʘʛʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, mesD= ( )[ ] 0
3

2
1

1

1

=ä-=
¤

=

-

¤­ i
i

i

i
i

U\Umeslim . 

 ʅʘ ʵʣʝʤʝʥʪʘʭ ʤʥʦʞʝʩʪʚʘ D ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P  ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 
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=¤­=¤­
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ç
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i
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i

j
j

i
limPlimP

11

1

2

1
1

2

1
1

2

1

, ʭʦʪʷ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʤʥʦʞʝʩʪʚʘ D ʟʥʘʯʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P  ʙʫʜʝʪ ʨʘʚʥʦ ʥʫʣʶ. 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʊʨʝʤʷ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʪʠʧʘʤʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʬʫʥʢʮʠʡ ʠʩʯʝʨʧʳʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʥʘ s-

ʘʣʛʝʙʨʝ ʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ B(R). ʊʦʯʥʝʝ, ʧʨʦʠʟʚʦʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʘʷ 

ʬʫʥʢʮʠʷ P ʥʘ ʠʟʤʝʨʠʤʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ <R,B(R)> ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ 
32 PPPP 1 Ö+Ö+Ö= gba , ʛʜʝ 

1P - ʜʠʩʢʨʝʪʥʘʷ, 
2P  - 

ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʝʨʳʚʥʘʷ, 
3P  - ʩʠʥʛʫʣʷʨʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʬʫʥʢʮʠʠ; 

ʢʦʵʬʬʠʮʠʝʥʪʳ gba ,, - ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ ʠ 1=++ gba .   

 

ʀʟʤʝʨʠʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ <R
n
,B(R

n
)> 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʂʘʢ ʠ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʩʣʫʯʘʝ ʠʟʤʝʨʠʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ <R,B(R)> 

ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P,  ʦʧʨʝʜʝʣʷʝʤʘʷ ʥʘ ʵʣʝʤʝʥʪʘʭ ʙʦʨʝʣʝʚʩʢʦʡ ʘʣʛʝʙʨʳ 

B(R
n
), ʤʦʞʝʪ ʙʳʪʴ ʪʨʸʭ ʪʠʧʦʚ: ʜʠʩʢʨʝʪʥʦʛʦ, ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʣʠ ʩʠʥʛʫʣʷʨʥʦʛʦ. 

ʊʠʧ ʬʫʥʢʮʠʠ P ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʱʥʦʩʪʴ  ʁ ʠ ʤʝʨʦʡ ʃʝʙʝʛʘ ʦʙʣʘʩʪʠ ʝʸ 

ʦʧʨʝʜʝʣʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʪʠʧʦʚ ʠ ʧʨʠʤʝʨʳ ʚʝʨʦʷʪʥʦʩʪʥʳʭ 

ʬʫʥʢʮʠʡ P, ʜʣʷ ʩʣʫʯʘʷ n=2. ʉʣʫʯʘʡ <R
2
,B(R

2
)> - ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʡ ʧʨʠ ʧʝʨʚʦʤ 

ʟʥʘʢʦʤʩʪʚʝ ʩ ʤʥʦʛʦʤʝʨʥʳʤʠ ʚʝʨʦʷʪʥʦʩʪʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. 

ʊʝʦʨʠʷ 

ɼʠʩʢʨʝʪʥʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʬʫʥʢʮʠʠ 

ʆʧʨʝʜʝʣʝʥʠʝ 4. ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P, ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʝʡ ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ, ʝʩʣʠ ʦʙʣʘʩʪʴʶ ʝʸ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝ ʙʦʣʝʝ 

ʯʝʤ ʩʯʸʪʥʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ( ){ }
ki y;x , ,...m,...,,k,...;n,...,,i 2121 == , ʧʣʦʩʢʦʩʪʠ 

R
2
. ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ P ʟʘʜʘʶʪʩʷ ʥʘʙʦʨʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ { }k,ip , 

,...m,...,,k,...;n,...,,i 2121 == , ʪʦ ʝʩʪʴ ( )( )
k,iki py;xP = . ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ ʩʫʤʤʘ 

ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ P ʨʘʚʥʘ ʝʜʠʥʠʮʝ: 1=ää
¤

=

¤

=

n,

1i

m,

1k
ki,p .  

ʄʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʧʣʦʩʢʦʩʪʠ ( ){ }
ki y;x , ,...m,...,,k,...;n,...,,i 2121 ==  

ʥʘʟʳʚʘʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʝʨʳ P, ʘ ʥʘʙʦʨ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ 

{ }k,ip , ʥʘʟʳʚʘʶʪʩʷ ʜʠʩʢʨʝʪʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ.   

ɺʝʨʦʷʪʥʦʩʪʴ ()AP  ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A, ʷʚʣʷʶʱʝʛʦʩʷ 

ʵʣʝʤʝʥʪʦʤ ʙʦʨʝʣʝʚʩʢʦʡ ʘʣʛʝʙʨʳ ʩʦʙʳʪʠʡ B(R
2
), ʙʫʜʝʪ ʨʘʚʥʘ ()

( )
ä
Í

=
Ayx

ki,

ki;

pAP .  

ʂʦʤʤʝʥʪʘʨʠʡ 

ʇʨʠʤʝʨʳ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʬʫʥʢʮʠʡ ʙʦʣʴʰʠʥʩʪʚʘ ʤʥʦʛʦʤʝʨʥʳʭ ʜʠʩʢʨʝʪʥʳʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʥʘ ʠʟʤʝʨʠʤʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ <R
n
,B(R

n
)>, 
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ʘʥʘʣʦʛʠʯʥʳ ʧʨʠʤʝʨʘʤ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚʳʰʝ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʟʤʝʨʠʤʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ <R,B(R)>. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ. 

ʊʝʦʨʠʷ 

1. ɼʠʩʢʨʝʪʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

ʕʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʠʤʝʝʪ ʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ ʪʦʯʢʠ ʥʘ ʧʣʦʩʢʦʩʪʠ. ɺʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʠʩʭʦʜʳ ï ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ. ʊʦ ʝʩʪʴ, ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ P ï ʢʦʥʝʯʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʧʣʦʩʢʦʩʪʠ ( ){ }
ki y;x , m,...,,k;n,...,,i 2121 == . ɺʩʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ ki,p , ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ P, - ʦʜʠʥʘʢʦʚʳʝ, ʪʦ ʝʩʪʴ ʜʣʷ ʣʶʙʦʡ 

ʧʘʨʳ ʠʥʜʝʢʩʦʚ (i,k) ʚʝʨʦʷʪʥʦʩʪʴ ( )( )
mn

py;xP k,iki
Ö

==
1

.  

2. ɻʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʀʩʧʳʪʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʝʪ ʛʠʧʝʨʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, 

ʢʨʘʪʢʦ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʪʘʢ. ʀʤʝʝʪʩʷ 
1

M  ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʚʠʜʘ, 
2

M  ʵʣʝʤʝʥʪʦʚ 

ʚʪʦʨʦʛʦ ʚʠʜʘ,  ʠ 
3M  ʵʣʝʤʝʥʪʦʚ ʪʨʝʪʴʝʛʦ ʚʠʜʘ, ʚʩʝʛʦ 

3MMMM ++= 21
 

ʵʣʝʤʝʥʪʦʚ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ m ʵʣʝʤʝʥʪʦʚ ʙʝʟ ʚʦʟʚʨʘʱʝʥʠʷ. ʇʦʣʫʯʘʶʱʠʡʩʷ 

ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ ʩʦʜʝʨʞʠʪ k ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʚʠʜʘ, l ʵʣʝʤʝʥʪʦʚ 

ʚʪʦʨʦʛʦ ʚʠʜʘ ʠ ( )lk-m +  ʵʣʝʤʝʥʪʦʚ ʪʨʝʪʴʝʛʦ ʚʠʜʘ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ  

ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʨʘʚʝʥʩʪʚʘ: 
1

0 Mk¢¢ , 
20 Ml¢¢  ʠ ( )

30 Mlkm ¢+-¢ . 

ʕʣʝʤʝʥʪʘʨʥʳʤʠ ʠʩʭʦʜʘʤʠ ʪʘʢʦʛʦ ʠʩʧʳʪʘʥʠʷ ʙʫʜʫʪ ʧʦʣʫʯʘʶʱʠʝʩʷ ʥʘʙʦʨʳ m 

ʵʣʝʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʦʨʷʜʦʢ ʯʝʨʝʜʦʚʘʥʠʷ ʪʠʧʦʚ ʚʠʜʘ ï ʥʝ ʚʘʞʝʥ.. ʆʧʨʝʜʝʣʠʤ 

ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ { }
lk y;x , 

ʛʜʝ  kx
k
= , lyl =   - ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʚʠʜʘ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ { }l,kp  ʦʧʨʝʜʝʣʠʤ ʪʘʢ: 

( )
( )

m

M

lkm

M

l

M

k

M

l,k
C

CCC
l;kPp

+-ÖÖ
== 321 .  

3. ʇʦʣʠʥʦʤʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʕʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʙʠʥʦʤʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʘʞʜʦʝ ʠʟ n ʧʦʚʪʦʨʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ  ʠʤʝʝʪ ʥʝ ʜʚʘ, ʘ 

ʪʨʠ: A, B ʠ C, ʠʣʠ ʙʦʣʝʝ, ʥʝʩʦʚʤʝʩʪʥʳʭ ʠʩʭʦʜʘ. ɽʩʣʠ ʠʩʭʦʜʦʚ ʙʫʜʝʪ ʪʨʠ, ʪʦ 

UCBA =88 , ʪʦ ʝʩʪʴ ʠʩʭʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʇɻʉ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʝʛʜʘ ʙʫʜʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ () () () 1=++=++ rqpCPBPAP . ʆʙʣʘʩʪʴ ʁ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P ʙʫʜʝʪ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ { }
lk y;x , ʛʜʝ  kx

k
= , lyl = . 

ɿʜʝʩʴ l,k¢0  ʠ nlk ¢+ . ʄʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ { }l,kp  ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʠ P ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʚʝʜʝʥʠʝʤ n ʨʘʟ ʧʦʚʪʦʨʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ 

ʠʩʧʳʪʘʥʠʡ, ʠʣʠ - ʠʩʧʳʪʘʥʠʡ ʧʦ ʩʭʝʤʝ ɹʝʨʥʫʣʣʠ ʩ ʪʨʝʤʷ ʠʩʭʦʜʘʤʠ. ɿʜʝʩʴ ʜʣʷ 

ʢʘʞʜʦʡ ʚʦʟʤʦʞʥʦʡ ʧʘʨʳ ʠʥʜʝʢʩʦʚ ( )lk, :

( )
( )( )

( )lknlk

l,k rqp
!lkn!l!k

!n
l,kPp

+-ÖÖ
+-ÖÖ

== .  ʀʣʠ, ʯʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʛʦʨʘʟʜʦ 
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ʨʝʞʝ,: ( ) ( )lknlkl

kn

k

nl,k rqpCʉl,kPp
--

- ÖÖÖ== . 

 

ʊʝʦʨʠʷ 

ɸʙʩʦʣʶʪʥʦ-ʥʝʧʨʝʨʳʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʬʫʥʢʮʠʠ 

ʆʧʨʝʜʝʣʝʥʠʝ 5. ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʝʡ ʘʙʩʦʣʶʪʥʦ-ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ, ʝʩʣʠ ʦʙʣʘʩʪʴʶ ʝʸ ʦʧʨʝʜʝʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ G n
RÌ , ʫ ʢʦʪʦʨʦʛʦ ʤʦʱʥʦʩʪʴ |G|=c, ʘ ʤʝʨʘ ʃʝʙʝʛʘ 0>mesG . 

ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ P ʜʣʷ ʣʶʙʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ B, ʷʚʣʷʶʱʝʛʦʩʷ ʵʣʝʤʝʥʪʦʤ 

ʙʦʨʝʣʝʚʩʢʦʡ ʘʣʛʝʙʨʳ ʩʦʙʳʪʠʡ B(R
n
), ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʟʥʘʯʝʥʠʷ n-ʢʨʘʪʥʦʛʦ 

ʠʥʪʝʛʨʘʣʘ ( ) ()ñññ =
B

nn1 BPdx...dxdxx,...,x,xp... 212
.  

ɿʜʝʩʴ ( )
nx,...,x,xp 21

 - ʥʝʦʪʨʠʮʘʪʝʣʴʥʘʷ, ʢʫʩʦʯʥʦ-ʥʝʧʨʝʨʳʚʥʘʷ, ʠʥʪʝʛʨʠʨʫʝʤʘʷ ʧʦ 

ʈʠʤʘʥʫ ʬʫʥʢʮʠʷ, ʪʘʢʘʷ, ʯʪʦ ( )ñññ =
nR

nn1 dx...dxdxx,...,x,xp... 1212
. ʌʫʥʢʮʠʷ 

( )
nx,...,x,xp 21

 ʥʘʟʳʚʘʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʚʝʨʦʷʪʥʦʩʪʠ.  

ʂʦʤʤʝʥʪʘʨʠʡ 

ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ( )
nx,...,x,xp 21

 ʧʨʠ n=2 ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ 

çʧʦʚʝʨʭʥʦʩʪʴè ʥʘʜ ʧʣʦʩʢʦʩʪʴʶ 
2RR1³ , ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʝʜʠʥʠʯʥʳʡ ʦʙʲʸʤ. 

 

 

 

                    ( )
2x,xp 1

  

 

 
                                                         P(B) 

                                                                                   R2             
      

 
                                                          B 

R1 

 

ɺʝʨʦʷʪʥʦʩʪʴ ()BP  ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ B, ʷʚʣʷʶʱʝʛʦʩʷ 

ʵʣʝʤʝʥʪʦʤ ʙʦʨʝʣʝʚʩʢʦʡ ʘʣʛʝʙʨʳ ʩʦʙʳʪʠʡ B(R
2
), ʙʫʜʝʪ ʨʘʚʥʘ 

() ( )ññ=
B

1 dxdxx,xpBP 212
ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʚʝʣʠʯʠʥʘ ʦʙʲʸʤʘ çʮʠʣʠʥʜʨʘè, 

ʦʩʥʦʚʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 
2

RBË . 

ʇʨʠʚʝʜʸʤ ʜʚʘ ʧʨʠʤʝʨʘ ʘʙʩʦʣʶʪʥʦ-ʥʝʧʨʝʨʳʚʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʬʫʥʢʮʠʡ.  

1. ʅʝʧʨʝʨʳʚʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ.  

ʆʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ( )
2x,xp 1

 ʷʚʣʷʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦ G
2

RË , ʠʤʝʶʱʝʛʦ ʤʦʱʥʦʩʪʴ |G|=c ʠ ʢʦʥʝʯʥʫʶ ʤʝʨʫ ʃʝʙʝʛʘ 

0>mesG . ʇʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʜʘʸʪʩʷ ʜʚʦʡʥʳʤ ʨʘʚʝʥʩʪʚʦʤ: 
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( )
( )

( )
îí

î
ì

ë

Í

Î

=
Gx,xʝʩʣʠ,

mesG

Gx,xʝʩʣʠ,

x,xp 2

21

21

1 1

0

. 

2. ʅʦʨʤʘʣʴʥʦʝ (ɻʘʫʩʩʘ) ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

ʇʫʩʪʴ S - ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʸʥʥʘʷ ʩʠʤʤʝʪʨʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ ʧʦʨʷʜʢʘ 

nn³ : 

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=

2

21

2

2

212

121

2

1

n,n,n

n,,

n,,

...

............

...

...

smm

msm

mms

S , ʟʜʝʩʴ i,kk,i mm = . ʆʙʦʟʥʘʯʠʤ: ( )11 -- ¹ SS det , ʪʦʛʜʘ 

ʧʣʦʪʥʦʩʪʴ n-ʤʝʨʥʦʛʦ ʛʘʫʩʩʦʚʩʢʦʛʦ, ʠʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʝʪ ʚʠʜ: 

( )
( )

( ) ( )[ ]mxmx

nn1 ex,...,x,xp
-ÖSÖ

¡
--

-
-

Ö
S
=

1

2

1

2

2
1

1

2

2p
. 

ɿʜʝʩʴ ( )m-x  - ʤʘʪʨʠʮʘ ʧʦʨʷʜʢʘ 1³n : ( )
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-

-

=-

nn mx

....

mx

mx

11

, ( )-¡-mx

ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʘʷ ʤʘʪʨʠʮʘ ( )mx- . ʄʘʪʨʠʮʘ S ʥʘʟʳʚʘʝʪʩʷ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ 

ʤʘʪʨʠʮʝʡ, ʚʝʢʪʦʨ ( )
n1 m,...,m,mm 2=  - ʚʝʢʪʦʨ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ. ʉʤʳʩʣ 

ʧʘʨʘʤʝʪʨʦʚ 2

ii ,m s ʠ k,im  ʙʫʜʝʪ ʦʙʲʷʩʥʸʥ ʧʦʟʞʝ. 

ɺ ʩʣʫʯʘʝ n=2 ʦʙʦʟʥʘʯʠʤ 211221 ssrmm ÖÖ== ,,  ʠ ʚʳʯʠʩʣʠʤ: 

( )22

2

2

1

1

1

1

rss -ÖÖ
=-S . ʊʦʛʜʘ ʧʣʦʪʥʦʩʪʴ ( )

2x,xp 1
 ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʠʜʫ: 

 

 

                                     ( )2x,xp 1           

 

 ʩ1 

 

                                       
21

cc <      

       ʩ2                                                

                                       2x  

                                                        
                                                       ( )

2
x,xQ

1
 

              1x                                                        2
R    

( ) ( )
( ) ( )( )( )

ù
ù

ú

ø

é
é

ê

è -
+

--
-

-

-
-

Ö
-

=
2
2

2
22

21

2211

2
1

2
11

2
2

12

1

2
21

2

12

1 sss
r

sr

rsps

mxmxmxmx

1 ex,xp            
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 ʇʣʦʪʥʦʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ( )2x,xp 1  ʩʦʭʨʘʥʷʝʪ ʧʦʩʪʦʷʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘ ʵʣʣʠʧʩʘʭ:  

( )
( ) ( )( ) ( ) 2

2

2

2

22

21

2211

2

1

2

1

2
2

12

1
c

mxmxmxmx1 =ù
ú

ø
é
ê

è -
+

--
-

-

- sss
r

sr
, 

 ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʵʣʣʠʧʩʘʤʠ ʨʘʚʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ.  

 

ʇʨʘʢʪʠʢʘ 

ʆʙʦʟʥʘʯʠʤ ( )2
2
ʩ,x,xQ

1
, 2

RQË , ʦʙʣʘʩʪʴ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʵʣʣʠʧʩʦʤ ʨʘʚʥʳʭ 

ʚʝʨʦʷʪʥʦʩʪʝʡ. ʗʩʥʦ, ʯʪʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ( )2
2
ʩ,x,xQ

1
 - ʙʦʨʝʣʝʚʩʢʦʝ 

ʤʥʦʞʝʩʪʚʦ, ʪʦ ʝʩʪʴ ( )2
2
ʩ,x,xQ

1
ÍB(R

2
). ɺʝʨʦʷʪʥʦʩʪʴ ( )( )2

2
c,x,xQP

1
 ʙʫʜʝʪ 

ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʦʙʲʸʤʫ çʮʠʣʠʥʜʨʘè, ʦʩʥʦʚʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

( )2
2
ʩ,x,xQ

1
, ʘ ʜʣʠʥʘ ʚʳʩʦʪʳ ʨʘʚʥʘ c

2
, ʪʦ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ 

c
2
: ( )( )2

2
c,x,xQP

1
= ( )

( )
ññ

2
2

2121

c,x,xQ 1

dxdxx,xp . 

 ʇʝʨʝʭʦʜʷ ʢ ʧʦʣʷʨʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʚʳʯʠʩʣʠʤ ʵʪʦʪ ʠʥʪʝʛʨʘʣ ʠ ʧʦʣʫʯʠʤ: 

( )( )2

2
c,x,xQP

1
= ()2cP  =

2-c
e-1 . 

 ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ 1=2

1
c , ʪʦ () 63201 ,P º ; ʝʩʣʠ 2=2

1
c , ʪʦ () 86502 ,P º ; ʝʩʣʠ 

4=2

1
c , ʪʦ () 98204 ,P º .  

 

ɻʃɸɺɸ ʊʈɽʊʔʗ  

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 
Ä1.III  ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʇʨʘʢʪʠʢʘ 

ʈʘʩʩʤʦʪʨʠʤ ʪʨʠ ʧʨʠʤʝʨʘ. 

ʇʨʠʤʝʨ 1. ʀʟ ʢʦʣʦʜʳ ʢʘʨʪ (36 ʰʪ.) ʥʘʫʜʘʯʫ, ʙʝʟ ʚʦʟʚʨʘʱʝʥʠʷ ʠʟʚʣʝʢʘʶʪʩʷ 

ʰʝʩʪʴ ʢʘʨʪ. ʆʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʧʦʣʫʯʝʥʥʦʤ ʥʘʙʦʨʝ ʢʘʨʪ  ʙʫʜʫʪ 

ʜʚʝ çʢʘʨʪʠʥʢʠè. 

ʇʨʠʤʝʨ 2. ʕʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʙʠʣʝʪ ʩʦʜʝʨʞʠʪ ʪʨʠ ʠʟ 30 ʚʦʧʨʦʩʦʚ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʉʪʫʜʝʥʪ ʫʩʧʝʣ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʠʪʴ 25 ʚʦʧʨʦʩʦʚ 

ʠʟ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ. ʂʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʥʘʫʜʘʯʫ ʚʳʙʨʘʥʥʦʤ ʙʠʣʝʪʝ 

ʙʫʜʫʪ ʜʚʘ ʚʦʧʨʦʩʘ ʠʟ ʯʠʩʣʘ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʵʪʠʤ ʩʪʫʜʝʥʪʦʚ ʚʦʧʨʦʩʦʚ? 

ʇʨʠʤʝʨ 3. ʇʫʩʪʴ 
kA  - ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ: çɺ ʠʛʨʝ çʉʧʦʨʪʣʦʪʦ 6 ʠʟ 49è 

ʫʛʘʜʘʥʦ k ʯʠʩʝʣè. ʆʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ  
kA , 

ʝʩʣʠ k =1,2,3,4,5,6.  

ɺ ɻ ʪʠʭ ʧʨʠʤʝʨʘʭ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʡ ʩʦʙʳʪʠʡ  ʚʳʯʠʩʣʷʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ, ʠ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʭʦʜʦʚ (n), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ. 

ʇʨʦʚʝʨʷʝʪʩʷ ʨʘʚʥʦʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʷ ʢʘʞʜʦʛʦ 

ʠʟ ʥʘʟʚʘʥʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ. ɿʘʪʝʤ ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʘʟʚʘʥʠʝ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʙʳʪʠʷ (A), ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʥʘʜʦ ʦʧʨʝʜʝʣʠʪ,ɹ ʠ 
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ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠʩʭʦʜʦʚ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʥʘʩʪʫʧʣʝʥʠʶ ʵʪʦʛʦ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ (m). ɽʩʣʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ, ʪʦ 

ʧʨʠʤʝʥʷʝʤ ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ: ()
n

m
AP = .  

ʆʪʚʝʪʳ: 1. ()
6

36

4

24

2

12

C

CC
AP

Ö
= ,  2. ()

3

30

1

5

2

25

C

CC
AP

Ö
= ,  3. ( )

6

49

6

436

C

CC
AP

kk

k

-Ö
= . 

 

ʂʦʤʤʝʥʪʘʨʠʡ 
ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʱʥʦʩʪʴ ʵʪʠʭ ʧʨʠʤʝʨʦʚ. ɺʦ ʚʩʝʭ ʧʨʠʤʝʨʘʭ ʥʘʩ 

ʠʥʪʝʨʝʩʫʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʵʪʠʭ ʠʩʧʳʪʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʘʤ ʥʝ ʚʘʞʥʘ 

ʧʨʠʨʦʜʘ ʥʘʩʪʫʧʠʚʰʝʛʦ ʩʦʙʳʪʠʷ: ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʥʘʙʦʨʘ ʢʘʨʪ, 

ʥʘʟʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʚʟʷʪʦʛʦ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʛʦ ʙʠʣʝʪʘ, ʢʦʥʢʨʝʪʥʳʡ ʧʝʨʝʯʝʥʴ 

ʫʛʘʜʘʥʥʳʭ ʯʠʩʝʣ ʠʟ ʰʝʩʪʠ ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʚ ʪʠʨʘʞ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʘʧʧʘʨʘʪ ʧʦʜʩʯʸʪʘ, ʢʘʢ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʦʟʤʦʞʥʳʭ ʠʩʭʦʜʦʚ ʠʩʧʳʪʘʥʠʷ, ʪʘʢ ʠ ʯʠʩʣʘ 

ʠʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʥʘʩʪʫʧʣʝʥʠʶ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ, - 

ʦʜʠʥʘʢʦʚ. ʕʪʦ ï ʢʦʤʙʠʥʘʪʦʨʠʢʘ. 

ʕʪʠ ʚʳʚʦʜʳ ʧʨʠʚʦʜʷʪ ʥʘʩ ʢ ʤʳʩʣʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ 

ʦʙʱʝʛʦ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ çʧʨʠʨʦʜʳè ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ 

ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʧʳʪʘʥʠʷ, ʥʦ ʙʫʜʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʯʠʩʣʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ 

ʠʩʧʳʪʘʥʠʷ. ʊʘʢʠʤ ʧʦʥʷʪʠʝʤ, ʦʙʲʝʜʠʥʷʶʱʝʝ ʚʩʸ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʚʦʜʠʤʳʭ 

ʠʩʧʳʪʘʥʠʡ ʧʦ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʦʙʱʝʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʧʦʜʩʯʸʪʘ, ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ çʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘè ʚ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʘʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʝʨʤʠʥʘ çʬʫʥʢʮʠʷè ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ. 

ʅʘʧʦʤʥʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ. 

 ʇʫʩʪʴ X ʠ Y - ʜʚʘ ʯʠʩʣʦʚʳʭ ʤʥʦʞʝʩʪʚʘ. ʌʫʥʢʮʠʷ ï ʵʪʦ ʟʘʢʦʥ, ʧʨʘʚʠʣʦ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ x ʤʥʦʞʝʩʪʚʘ X ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʜʠʥ, ʠ 

ʪʦʣʴʢʦ ʦʜʠʥ, ʵʣʝʤʝʥʪ y ʤʥʦʞʝʩʪʚʘ Y. ʊʦ ʝʩʪʴ ʬʫʥʢʮʠʷ ()xf  - ʵʪʦ ʦʪʦʙʨʘʞʝʥʠʝ ʧʦ 

ʥʝʢʦʪʦʨʦʤʫ ʧʨʘʚʠʣʫ ʤʥʦʞʝʩʪʚʘ X ʚʦ ʤʥʦʞʝʩʪʚʦ Y. ʂʨʘʪʢʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʪʘʢ: 

YX:f ­ . ʇʨʠ ʵʪʦʤ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ, ʯʪʦ ʜʚʫʤ ʨʘʟʥʳʤ ʵʣʝʤʝʥʪʘʤ 
1x  ʠ 

2x  

ʤʥʦʞʝʩʪʚʘ X ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʵʣʝʤʝʥʪ y ʤʥʦʞʝʩʪʚʘ Y.  

 

ʊʝʦʨʠʷ 

ʇʫʩʪʴ <W,A,P> - ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ <R,B(R)> ʠʟʤʝʨʠʤʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʠʟʤʝʨʠʤʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʚʦ ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ R. 

ʕʪʦ ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ W ʚʦ ʤʥʦʞʝʩʪʚʦ R, ʥʘʟʳʚʘʝʤʦʝ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʦʡ, ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ()wx  ʠ ʢʨʘʪʢʦ ʟʘʧʠʩʳʚʘʪʴ () R: ­Wwx . 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ, ʪʘʢ ʢʘʢ ʟʥʘʯʝʥʠʷʤʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ()wx  ï ʵʪʦ ʬʫʥʢʮʠʷ, 

ʨʝʘʣʠʟʫʶʱʘʷ ʥʘʰ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʨʝʟʫʣʴʪʘʪʫ ʦʧʳʪʘ. 

ʃʶʙʦʡ ʵʣʝʤʝʥʪ B ʘʣʛʝʙʨʳ ʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ B(R), ʷʚʣʷʷʩʴ 
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ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʤʥʦʞʝʩʪʚʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ R, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ (){ }BÍwx . ʋ ʧʦʜʤʥʦʞʝʩʪʚʘ B ʦʪʦʙʨʘʞʝʥʠʝʤ () R: ­Wwx  

ʝʩʪʴ ʧʨʦʦʙʨʘʟ ()BA
1-=x .  ʇʨʦʦʙʨʘʟ A ʷʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʤʥʦʞʝʩʪʚʘ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W, ʪʦ ʝʩʪʴ ʧʦʜʤʥʦʞʝʩʪʚʦ A ï ʵʪʦ  ʵʣʝʤʝʥʪ ʘʣʛʝʙʨʳ 

ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ A  ʠ ʤʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ()AP  - ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A. 

ʀʟʤʝʨʠʤʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ()wx  ʤʥʦʞʝʩʪʚʘ W ʚʦ ʤʥʦʞʝʩʪʚʦ R ʤʳ 

ʧʦʥʠʤʘʝʤ ʪʘʢ: ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ (){ }BÍwx  ʨʘʚʥʘ 

ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A, ʪʦ ʝʩʪʴ ()( ) ()APBP =Íwx . 

ʊʦ ʝʩʪʴ, ʟʘʜʘʚʘʷ ʧʨʘʚʠʣʦ ()wx  ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʦʞʝʩʪʚʘ W ʚʦ ʤʥʦʞʝʩʪʚʦ R, 

ʤʳ ʥʘ ʠʟʤʝʨʠʤʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ <R,B(R)> ʟʘʜʘʸʤ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ P, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫ  ʁ ʘʢʩʠʦʤʘʤ ɸ.ʅ.ʂʦʣʤʦʛʦʨʦʚʘ, ʠ ʧʦʣʫʯʘʝʤ  ʚʝʨʦʷʪʥʦʩʪʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ <R,B(R),P>. ɺʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ P ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ()wx .  

ʂʦʤʤʝʥʪʘʨʠʡ 
ʆʧʨʝʜʝʣʷʷ ʦʪʦʙʨʘʞʝʥʠʝ () R: ­Wwx , ʤʳ ʥʝ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʝʛʦ ʚ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ()wx f= , ʪʦ ʝʩʪʴ ʧʦʜʦʙʥʦ ʬʫʥʢʮʠʠ ()xfy= , ʢʘʢ ʵʪʦ 

ʜʝʣʘʝʪʩʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ. ʄʳ ʜʦʣʞʥʳ ʟʘʧʠʩʳʚʘʪʴ ʯʸʪʢʦʝ ʥʘʟʚʘʥʠʝ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʪʦ ʝʩʪʴ ʟʘʧʠʩʳʚʘʪʴ ʩʣʦʚʘʤʠ çʧʨʘʚʠʣʦè, ʧʦ ʢʦʪʦʨʦʤʫ 

ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʘʨʥʦʤʫ ʠʩʭʦʜʫ w ʠʟ ʤʥʦʞʝʩʪʚʘ W ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʯʠʩʣʦ x ʠʟ ʤʥʦʞʝʩʪʚʘ R.  

ʉʢʦʣʴʢʦ ʧʨʘʚʠʣ ʦʪʦʙʨʘʞʝʥʠʷ ()wx , ʬʫʥʢʮʠʡ ʦʪʦʙʨʘʞʘʶʱʠʭ ʤʥʦʞʝʩʪʚʦ W 

ʚʦ ʤʥʦʞʝʩʪʚʦ R, ʤʳ ʧʨʠʜʫʤʘʝʤ, ʩʪʦʣʴʢʦ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ <R,B(R),P> 

ʤʳ ʧʦʩʪʨʦʠʤ.  

ʂʦʤʤʝʥʪʘʨʠʡ 
ʇʨʠʤʝʨ 4. ʅʘʧʦʤʥʠʤ ʠʩʧʳʪʘʥʠʝ, ʢʦʪʦʨʦʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 

ʟʥʘʢʦʤʩʪʚʘ ʩ ʪʝʦʨʠʝʡ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʅʘʫʜʘʯʫ ʪʨʠ ʨʘʟʘ ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ ʤʦʥʝʪʘ. 

ɹʳʣ ʦʧʨʝʜʝʣʸʥ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 
iw: ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʸʭ 

ʙʫʢʚ çʛè ʠ çʨè, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʨʝʟʫʣʴʪʘʪʫ ʪʨʸʭ ʧʦʜʙʨʘʩʳʚʘʥʠʡ. ʄʥʦʞʝʩʪʚʦ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʩʦʩʪʦʠʪ ʠʟ ʚʦʩʴʤʠ ʵʣʝʤʝʥʪʦʚ: {}
iw=W , i=1,2,é,8. ɺʩʝ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ï ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ, ʪʦ ʝʩʪʴ ( )
8

1
=ipw . ɸʣʛʝʙʨʘ A ʚʩʝʭ 

ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʩʪʫʧʠʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʪʦʛʦ ʠʩʧʳʪʘʥʠʷ, 

ʩʦʩʪʦʠʪ ʠʟ |A |= 822 =
W

 ʵʣʝʤʝʥʪʦʚ. ɺʝʨʦʷʪʥʦʩʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ <W,A,P> - 

ʧʦʩʪʨʦʝʥʦ.  

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ()wx  ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ. ɽʩʣʠ 

ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ çʛʝʨʙʦʚè ʠ ʥʘʤ ʥʝ ʚʘʞʥʦ, ʚ ʢʘʢʦʤ 

ʧʦʨʷʜʢʝ ʦʥʠ ʚʳʧʘʜʘʣʠ, ʪʦ ʦʧʨʝʜʝʣʠʤ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ʪʘʢ: 

()wx  - ʢʦʣʠʯʝʩʪʚʦ çʛʝʨʙʦʚè ʚʳʧʘʚʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʸʭ ʧʦʜʙʨʘʩʳʚʘʥʠʡ.   
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                                                                  R       ʗʩʥʦ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

              W                  () R: ­Wwx                ()wx  ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʪʨʠ ʟʥʘʯʝ- 

{ }ʛ,ʛ,ʛ=8w     
8
1                                                ʥʠʷ: 0,1,2 ʠ 3. ʊʦ ʝʩʪʴ ʚʦʩʝʤʴ                  

{ }ʨ,ʛ,ʛ=7w    
8
1                                         3        ɻ ʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʤʥʦʞʝʩʪ- 

{ }ʛ,ʨ,ʛ=6w    
8
1

1A                                            ʚʘ W ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʯʝʪʳʨʝ 

{ }ʛ,ʛ,ʨ=5w    
8
1                                      2

1B   ʪʦʯʢʠ ʤʥʦʞʝʩʪʚʘ R. 

{ }ʨ,ʨ,ʛ=4w   
8
1                                                    ʕʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ï ʨʘʚ- 

{ }ʨ,ʛ,ʨ=3w   
8
1                                        1         ʥʦʚʦʟʤʦʞʥʳʝ, ʪʦ ʝʩʪʴ ( )

8
1=ipw . 

{ }ʛ,ʨ,ʨ=2w   
8
1                                               ʀʟʤʝʨʠʤʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ()wx      

{ }ʨ,ʨ,ʨ=1w   
8
1

2A                                    0
2B  ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʧʨʠʤʝʨ,  

 

ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʡ: 
1B - çʛʝʨʙè ʚʳʧʘʣ ʜʚʘ ʨʘʟʘ ʠ 

2B - çʛʝʨʙè ʥʠ 

ʨʘʟʫ ʥʝ ʚʳʧʘʣ. ʄʥʦʞʝʩʪʚʘ 
1B  ʠ 

2B  - ʦʜʥʦʪʦʯʝʯʥʳʝ, ʙʦʨʝʣʝʚʩʢʠʝ , ʪʦ ʝʩʪʴ - ʵʪʦ 

ʵʣʝʤʝʥʪʳ ʘʣʛʝʙʨʳ B(R). ʇʨʦʦʙʨʘʟʘʤʠ ʵʪʠʭ ʤʥʦʞʝʩʪʚ ʙʫʜʫʪ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ 

1A  ʠ 
2A  - ʵʣʝʤʝʥʪʳ ʘʣʛʝʙʨʳ A. ʊʘʢ ʢʘʢ { }765 www ,,A1=  ʠ {}

12 w=A , ʪʦ 

()( ) ( )
8

3
11 ==Í APBP wx  ʠ ()( ) ( )

8

1
22 ==Í APBP wx . 

ʇʨʘʢʪʠʢʘ 

ɺʝʨʥʸʤʩʷ ʢ ʧʝʨʚʳʤ ʪʨʸʤ, ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʳʤ, ʧʨʠʤʝʨʘʤ. 

ɺ ʧʨʠʤʝʨʝ 1, ʧʨʦʚʦʜʷ ʠʩʧʳʪʘʥʠʝ, ʪʦ ʝʩʪʴ, ʚʳʙʠʨʘʷ ʫʢʘʟʘʥʥʳʤ ʩʧʦʩʦʙʦʤ 

ʰʝʩʪ ɹʢʘʨʪ ʠʟ 36, ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ: çw - ʥʘʙʦʨ ʠʟ ʰʝʩʪʠ ʢʘʨʪ 

ʨʘʟʣʠʯʥʳʭ ʥʦʤʠʥʘʣʦʚè. ʄʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʩʦʩʪʦʠʪ  ʠʟ 
6

36Cn ==W  ʵʣʝʤʝʥʪʦʚ. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʘʢ: çɺ 

ʧʦʣʫʯʠʚʰʝʤʩʷ ʥʘʙʦʨʝ ʢʘʨʪ ʠʤʝʶʪʩʷ ʜʚʝ çʢʘʨʪʠʥʢʠè. ʇʨʦʚʝʨʷʷ: ʥʘʩʪʫʧʠʣʦ ʠʣʠ 

ʥʝʪ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A, ʤʳ ʙʫʜʝʤ ʧʦʜʩʯʠʪʳʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ çʢʘʨʪʠʥʦʢè ʩʨʝʜʠ 

ʠʤʝʶʱʝʛʦʩʷ ʥʘʙʦʨʘ ʠʟ ʰʝʩʪʠ ʢʘʨʪ. ʊʦ ʝʩʪʴ, ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʦʧʳʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ()wx  -  ʧʨʘʚʠʣʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʚʦ ʤʥʦʞʝʩʪʚʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ R, ʤʳ ʙʫʜʝʤ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢ: ç()wx  - ʢʦʣʠʯʝʩʪʚʦ 

çʢʘʨʪʠʥʦʢè ʩʨʝʜʠ ʠʟʚʣʝʯʸʥʥʳʭ ʰʝʩʪʠ ʢʘʨʪè. 

 ɽʩʣʠ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ()wx  ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ 2, ʪʦ ʤʳ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ, 

ʯʪʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ʥʘʩʪʫʧʠʣʦ.  

ʅʘʩ ʠʥʪʝʨʝʩʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ()( )BP Íwx , ʛʜʝ {}2B=  - ʦʜʥʦʪʦʯʝʯʥʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʥʦʞʝʩʪʚʘ R. ʇʨʦʦʙʨʘʟʦʤ ʦʜʥʦʪʦʯʝʯʥʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ B=

(){ }2=wx  ʙʫʜʝʪ ʧʦʜʤʥʦʞʝʩʪʚʦ A ï ʵʣʝʤʝʥʪ ʘʣʛʝʙʨʳ A, ʢʦʪʦʨʦʝ A ʩʦʩʪʦʠʪ ʠʟ 

==Am 2

12C
4

24CÖ  ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʝʢʦʪʦʨʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʥʘʙʦʨʫ ʢʘʨʪ, ʩʦʜʝʨʞʘʱʝʤʫ ʜʚʝ çʢʘʨʪʠʥʢʠè.  

ɺʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ 
iw ï ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ, ʧʦʵʪʦʤʫ ( )

6

36

1

C
p i =w . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A ʨʘʚʥʘ 
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()
6

36

4

24

2

12

C

CC
AP

Ö
= . ʀʟʤʝʨʠʤʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ () R: ­Wwx  ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ()wx  ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ 2 ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʨʘʚʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A:  ()( ) ()
6

36

4

24

2

122
C

CC
APP

Ö
===wx . 

ɺ ʧʨʠʤʝʨʝ 2, ʧʨʦʚʦʜʷ ʠʩʧʳʪʘʥʠʝ, ʪʦ ʝʩʪʴ, ʚʳʙʠʨʘʷ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʙʠʣʝʪ, 

ʩʦʜʝʨʞʘʱʠʡ ʪʨʠ ʠʟ 30 ʚʦʟʤʦʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʵʣʝʤʝʥʪʘʨʥʳʡ 

ʠʩʭʦʜ: çw - ʥʘʙʦʨ ʠʟ ʪʨʸʭ ʚʦʧʨʦʩʦʚ ʧʨʦʛʨʘʤʤʳè. ʄʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʠʩʭʦʜʦʚ W ʩʦʩʪʦʠʪ  ʠʟ 3

30Cn ==W  ʵʣʝʤʝʥʪʦʚ. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A 

ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʘʢ: çɺ ʚʳʙʨʘʥʥʦʤ ʙʠʣʝʪʝ ʠʤʝʶʪʩʷ ʜʚʘ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʚʦʧʨʦʩʘè.  

ʅʘʩ ʠʥʪʝʨʝʩʫʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʧʳʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ()wx  -  ʧʨʘʚʠʣʦ ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʠʩʭʦʜʦʚ W ʚʦ ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ R, ʤʳ ʙʫʜʝʤ ʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʪʘʢ: ç()wx  - ʩʨʝʜʠ ʪʨʸʭ ʚʦʧʨʦʩʦʚ ʙʠʣʝʪʘ ʝʩʪʴ ʜʚʘ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭè. 

ʅʘʤ  ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ B=

(){ }2=wx . ɽʩʣʠ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ()wx  ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ 2, ʪʦ ʤʳ ʙʫʜʝʤ 

ʛʦʚʦʨʠʪʴ, ʯʪʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ A ʥʘʩʪʫʧʠʣʦ. ɿʥʘʯʠʪ: 

()( ) ()
3

30

1

5

2

252
C

CC
APP

Ö
===wx . 

ɺ ʧʨʠʤʝʨʝ 3, ʧʨʦʚʦʜʷ ʠʩʧʳʪʘʥʠʝ, ʪʦ ʝʩʪʴ, ʟʘʧʦʣʥʷʷ ʢʘʨʪʦʯʢʫ çʉʧʦʨʪʣʦʪʦ 6 

ʠʟ 49è ʤʳ ʦʪʤʝʯʘʝʤ ʰʝʩʪʴ ʯʠʩʝʣ ʠʟ 49. ʕʣʝʤʝʥʪʘʨʥʳʤ ʠʩʭʦʜʦʤ ʙʫʜʝʪ: çw - 

ʥʘʙʦʨ ʠʟ ʰʝʩʪʠ ʯʠʩʝʣè. ʄʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʩʦʩʪʦʠʪ  ʠʟ 
6

49Cn ==W  ʵʣʝʤʝʥʪʦʚ. ʉʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ 
kA , ʛʜʝ k=0,1,2,3,4,5,6, 

ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʘʢ: çɺ ʟʘʧʦʣʥʝʥʥʦʡ ʢʘʨʪʦʯʢʝ ʤʳ ʦʪʛʘʜʘʣʠ k ʠʟ ʰʝʩʪʠ ʯʠʩʝʣè. 

ʅʘʩ ʠʥʪʝʨʝʩʫʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʧʳʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʫʯʘʡʥʫʶ 

ʚʝʣʠʯʠʥʫ ()wx  -  ʧʨʘʚʠʣʦ ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʚʦ 

ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ R, ʤʳ ʙʫʜʝʤ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʘʢ: ç()wx  - 

ʩʨʝʜʠ ʰʝʩʪʠ ʯʠʩʝʣ ʝʩʪʴ k ʦʪʛʘʜʘʥʥʳʭ ʯʠʩʝʣè. ʅʘʤ  ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ (){ }kBk == wx , ʛʜʝ k=0,1,2,3,4,5,6. 

ɿʥʘʯʠʪ: ()( ) ( )
6

49

6

496

C

CC
APkP

k

k

k

k

-

-Ö
===wx . 

ʂʦʤʤʝʥʪʘʨʠʡ 
ɺʩʝ ʵʪʠ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, ʢʦʛʜʘ ʤʳ ʠʤʝʝʤ ʜʝʣʦ  ʩ ʢʘʢʦʡ-ʣʠʙʦ 

ʢʦʥʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ()wx , ʤʳ ʤʦʞʝʤ ʟʘʙʳʪʴ ʦ ʧʨʠʨʦʜʝ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʠ ʩʘʤʦʤ ʤʥʦʞʝʩʪʚʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W. ʕʪʦ ʤʦʛʫʪ 

ʙʳʪʴ: ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ, ʫʩʧʝʰʥʦ ʩʜʘʚʰʠʭ ʧʦʩʣʝʜʥʶʶ ʩʝʩʩʠʶ; ʢʦʣʠʯʝʩʪʚʦ 

ʛʝʢʪʘʨʦʚ, ʟʘʥʷʪʳʭ ʧʦʩʝʚʘʤʠ ʧʰʝʥʠʮʳ;  ʢʦʣʠʯʝʩʪʚʦ ʢʠʣʦʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʝʭʘʣ 

ʘʚʪʦʤʦʙʠʣʠʩʪ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, ʢʦʣʠʯʝʩʪʚʦ ʠʟʨʘʩʭʦʜʦʚʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ 

ʢʠʣʦʚʘʪʪ-ʯʘʩʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; ʢʦʣʠʯʝʩʪʚʦ ʪʝʣʝʬʦʥʥʳʭ ʚʳʟʦʚʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ 

ʥʘ ʩʪʘʥʮʠ ʁʩʢʦʨʦʡ ʧʦʤʦʱʠ, ʚ ʪʝʯʝʥʠʝ ʦʜʥʠʭ ʩʫʪʦʢ. 
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ʈʝʰʘʷ ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ, ʤʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ: ʯʠʩʣʦʚʫʶ ʧʨʷʤʫʶ R, -s ʘʣʛʝʙʨʫ ʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ B(R) ʠ 

-s ʘʜʜʠʪʠʚʥʫʶ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ.   

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ()wx  ï ʵʪʦ ʘʙʩʪʨʘʢʪʥʦʝ ʧʦʥʷʪʠʝ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʧʳʪʘʥʠʷ ʥʠʢʪʦ ʝʸ ʥʝ ʚʠʜʠʪ, ʥʝ ʦʱʫʱʘʝʪ ʩʚʦʠʤʠ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ. ʉʣʫʯʘʡʥʘʷ 

ʚʝʣʠʯʠʥʘ ()wx  ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʚʦʠʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʤʳ ʚʠʜʠʤ, 

ʦʱʫʱʘʝʤ ʦʨʛʘʥʘʤʠ ʩʚʦʠʭ ʯʫʚʩʪʚ.  

 

ʇʨʘʢʪʠʢʘ 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʚ ʧʨʠʤʝʨʝ 4 ʠʩʧʳʪʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʤʦʥʝʪʘ ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ ʪʨʠ 

ʨʘʟʘ, ʤʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ: ()wh  -  ʢʦʣʠʯʝʩʪʚʦ çʛʝʨʙʦʚè 

ʚʳʧʘʚʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʸʭ ʧʦʜʙʨʘʩʳʚʘʥʠʡ ʢʨʘʪʥʦ ʯʠʩʣʫ ʜʚʘ; ()wz  -  ʦʩʪʘʪʦʢ ʦʪ 

ʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ çʛʝʨʙʦʚè ʥʘ ʯʠʩʣʦ 3. 

ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥ r

()wh  ʦʜʥʦʪʦʯʝʯʥʳʝ ʤʥʦʞʝʩʪʚʘ {}0=0B , ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ çʛʝʨʙʦʚè ʥʝ 

ʙʫʜʝʪ ʢʨʘʪʥʦ ʯʠʩʣʫ ʜʚʘ, ʠ {}1=1B , ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʛʝʨʙʦʚ ʙʫʜʝʪ 

ʢʨʘʪʥʦ ʯʠʩʣʫ ʜʚʘ. ʇʨʦʦʙʨʘʟʘʤʠ ʵʪʠʭ ʤʥʦʞʝʩʪʚ ʙʫʜʫʪ 

( ){ }84320

1 wwwwh ,,,BA0 == -  ʠ ( ){ }76511

1 wwwwh ,,,BA1 == - . ɺʝʨʦʷʪʥʦʩʪʥʘʷ 

ʬʫʥʢʮʠʷ P ʥʘ ʘʣʛʝʙʨʝ B(R) ʧʨʠʥʠʤʘʝʪ ʥʝʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʘʭ 
0B  ʠ 

1B : ()( ) ( ) ( )
8

4
0 00 ==== APBPP wh  ʠ ()( ) ( ) ( )

8

4
1 11 ==== APBPP wh . 

ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ()wz  ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʟʥʘʯʝʥʠʷ {}0=0B , {}1=1B  ʠ 

{}2=2B . ʇʨʦʦʙʨʘʟʘʤʠ ʵʪʠʭ ʤʥʦʞʝʩʪʚ ʙʫʜʫʪ ( ){ }810

1 wwh ,BA0 == -
, 

( ){ }4321

1 wwwh ,,BA1 == -
 ʠ ( ){ }7652

1 wwwh ,,BA2 == -
. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ʧʨʠʥʠʤʘʝʪ ʪʨʠ ʟʥʘʯʝʥʠʷ: ()( )
8

2
0 ==wzP , 

()( )
8

3
1 ==wzP  ʠ ()( )

8

3
2 ==wzP .  

 

Ä2.III  ʊʠʧʳ ʠ ʧʨʠʤʝʨʳ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 
ʊʝʦʨʠʷ 

ɿʘʷʚʣʝʥʥʦʝ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʧʨʘʚʠʣʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʚʦ ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ 

ʦʧʨʝʜʝʣʷʝʪ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʚʠʜ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʠʤ ʵʣʝʤʝʥʪʦʤ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ <R,B(R),P>. ʇʦʵʪʦʤʫ 

ʪʠʧ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P. 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ()wx  ʥʘʟʳʚʘʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ 

ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ, ʝʩʣʠ ʤʥʦʞʝʩʪʚʦʤ ʝʸ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʙʫʜʝʪ ʥʝ ʙʦʣʝʝ 

ʯʝʤ ʩʯʸʪʥʦʝ ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ï ʪʦʯʝʢ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ { }
kx , 

k=1,2,3,é,n,é¤. ɿʥʘʯʝʥʠʷʤʠ ()( )
kk pxP ==wx  ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʷʚʣʷʝʪʩʷ 
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ʥʘʙʦʨ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ  { }
kp , k=1,2,3,é,n,é¤. ʇʨʠ ʵʪʦʤ 1=ä

¤

=

n,

1k
kp . 

ʅʘʙʦʨ ʯʠʩʝʣ  { }
kp , k=1,2,3,é,n,é¤, ʥʘʟʳʚʘʝʪʩʷ ʜʠʩʢʨʝʪʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʅʘʩʪʫʧʣʝʥʠʝ ʩʦʙʳʪʠʷ B, ʷʚʣʷʶʱʝʛʦʩʷ 

ʵʣʝʤʝʥʪʦʤ ʘʣʛʝʙʨʳ ʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ B(R), ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ 

ʚʝʣʠʯʠʥʘ ()wx  ʧʨʠʥʷʣʘ ʟʥʘʯʝʥʠʝ 
kx , ʢʦʪʦʨʦʝ ʧʨʠʥʘʜʣʝʞʠʪ B. ʊʘʢʠʭ ʟʥʘʯʝʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ, ʘ ʧʦʵʪʦʤʫ ()( ) ä
Í

=Í
Bx

k

k

pBP wx . 

ʂʦʤʤʝʥʪʘʨʠʡ 
ʗʩʥʦ, ʯʪʦ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʯʝʪʳʨʸʭ ʧʨʠʤʝʨʘʭ 

ʧʨʝʜʳʜʫʱʝʛʦ ʧʘʨʘʛʨʘʬʘ Ä1.III , ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʜʠʩʢʨʝʪʥʦʛʦ 
ʪʠʧʘ.  

ɼʣʷ ʟʘʜʘʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ 

ʤʥʦʞʝʩʪʚʦ ʝʸ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ { }
kx  ʠ ʚʝʨʦʷʪʥʦʩʪʠ { }

kp , ʩ ʢʦʪʦʨʳʤʠ 

ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ()wx  ʧʨʠʥʠʤʘʝʪ ʵʪʠ ʟʥʘʯʝʥʠʷ. ʊʦ ʝʩʪʴ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ 

ʢʦʪʦʨʦʡ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ()wx , ʘ ʚʦ ʚʪʦʨʦʡ ï 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. ʊʘʢʘʷ ʪʘʙʣʠʮʘ ʥʘʟʳʚʘʝʪʩʷ ʨʷʜʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ()wx  ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ. 

()wx  1x  
2x  

3x  é.. 
nx  é.. 

kp  
1p  

2p  
3p  é.. 

np  é.. 

 

ʇʨʠʤʝʨʳ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ  ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ 

ʧʨʠʚʝʜʝʥʳ ʚ Ä2.II .1. 

ʊʝʦʨʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ʉʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ()wx  ʥʘʟʳʚʘʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ, ʝʩʣʠ ʤʥʦʞʝʩʪʚʦʤ ʝʸ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʙʫʜʝʪ ʤʥʦʞʝʩʪʚʦ 

G ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ (G RÌ ), ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ ʤʦʱʥʦʩʪʠ 

ʢʦʥʪʠʥʫʫʤ c, ʘ ʤʝʨʘ ʃʝʙʝʛʘ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ï ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʪʦ ʝʩʪʴ 

mesG>0. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ()wx  ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʡ, ʢʫʩʦʯʥʦ-ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʝʡ 

()xp , ʥʘʟʳʚʘʝʤʦʡ ʧʣʦʪʥʦʩʪʴʶ ʚʝʨʦʷʪʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ ()ñ =
G

dxxp 1.  

ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ B ʜʣʷ 

ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʦʙʳʪʠʷ B ʜʣʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ: ()( ) ()ñ=Í
B

dxxpBP wx . 

ʇʨʠʤʝʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʪʠʧʘ  ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʧʨʠʚʝʜʝʥʳ ʚ 

Ä2.II .2. 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʅʘ ʠʟʤʝʨʠʤʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ <R,B(R)> ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʳʝ 
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ʬʫʥʢʮʠʠ ʪʨʸʭ ʪʠʧʦʚ: ʜʠʩʢʨʝʪʥʘʷ, ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʝʨʳʚʥʘʷ ʠ ʩʠʥʛʫʣʷʨʥʘʷ. ʗʩʥʦ, 

ʯʪʦ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʩʠʥʛʫʣʷʨʥʦʛʦ ʪʠʧʘ ʙʫʜʝʪ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ, 

ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʙʦʨʝʣʝʚʩʢʠʤ ʤʥʦʞʝʩʪʚʦʤ, ʤʦʱʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ ʤʦʱʥʦʩʪʠ ʢʦʥʪʠʥʫʫʤ, ʘ ʤʝʨʘ ʃʝʙʝʛʘ ï ʨʘʚʥʘ ʥʫʣʶ. ɿʘʧʠʩʘʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʠʥʛʫʣʷʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʤʳ 

ʥʝ ʤʦʞʝʤ. 

 

Ä3.III  ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʊʝʦʨʠʷ 

ʇʫʩʪʴ x - ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʠ <R,B(R),P> - ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʡ 

ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʙʦʟʥʘʯʠʤ 
xS  ʤʥʦʞʝʩʪʚʦ ( )x;¤- , ʛʜʝ x ï ʣʶʙʦʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. ʗʩʥʦ, ʯʪʦ ( )x;Sx ¤-=  - ʙʦʨʝʣʝʚʩʢʦʝ ʤʥʦʞʝʩʪʚʦ, ʪʦ ʝʩʪʴ 

ÍxS B(R). ɿʥʘʯʠʪ, ʜʣʷ ʣʶʙʦʛʦ ʟʥʘʯʝʥʠʷ x ʤʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ { }xSÍx , ʪʦ ʝʩʪʴ ʚʳʯʠʩʣʠʪʴ: ( )
xSP Íx . ʕʪʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʫʜʝʪ ʬʫʥʢʮʠʝʡ ʘʨʛʫʤʝʥʪʘ x, ʦʙʦʟʥʘʯʠʤ ʝʸ ()xF . 

ʆʧʨʝʜʝʣʝʥʠʝ. ʌʫʥʢʮʠʶ () ()( )
xSPxF Í= wx  ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ - ʬʫʥʢʮʠʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x. 

ʊʘʢ ʦʧʨʝʜʝʣʸʥʥʘʷ ʬʫʥʢʮʠʷ ()xF  ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

1) ʬʫʥʢʮʠʷ ()xF  - ʥʝʫʙʳʚʘʶʱʘʷ ʬʫʥʢʮʠʷ; 

2) ʬʫʥʢʮʠʷ ()xF  - ʥʝʧʨʝʨʳʚʥʘʷ ʩʣʝʚʘ, ʪʦ ʝʩʪʴ ʜʣʷ ʣʶʙʦʛʦ  RxÍ  

ʩʧʨʘʚʝʜʣʠʚʦ ( ) ()xFxF =- ; 

3) () ( ) 0=¤-=
-¤®

FxFlim
x

 ʠ () ( )1=¤+=
+¤¬

FxFlim
x

. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʝʨʚʦʛʦ ʩʚʦʡʩʪʚʘ ʦʯʝʚʠʜʥʦ. ɽʩʣʠ 
2xx1< , ʪʦ 

[ )8 2112
x;xSS xx = . ɿʥʘʯʠʪ ( ) ( ) [ )( )8 212 ;

12
xxSPSPxF xx Í=Í= xx , ʘ ʪʘʢ ʢʘʢ 

ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ï ʘʜʜʠʪʠʚʥʘʷ ʬʫʥʢʮʠʷ, ʪʦ  

( ) ( ) [ )( ) () [ )( )21121 ;;
1

xxPxFxxPSPxF x2 Í+=Í+Í= xxx .  

ɸ ʪʘʢ ʢʘʢ ʟʥʘʯʝʥʠʝ ʣʶʙʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʚʩʝʛʜʘ ï ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʪʦ 

ʝʩʪʴ ʚʩʝʛʜʘ: [ )( ) 0; 21 ²Í xxPx , ʪʦ ( ) ()
1xFxF 2 ² . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʩʚʦʡʩʪʚʘ ʦʩʥʦʚʘʥʳ ʥʘ ʩʚʦʡʩʪʚʘʭ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P. 

ʇʫʩʪʴ RxÍ , ÍxS B(R), ʠ { }-kx ʧʨʦʠʟʚʦʣʴʥʘʷ ʯʠʩʣʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʪʘʢʘʷ ʯʪʦ xxk ¬ . ʕʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʜʫʮʠʨʫʝʪ ʥʘʤ ʨʘʩʰʠʨʷʶʱʫʶʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʥʦʞʝʩʪʚ { }
kxS : 

1+
Ë

kk xx SS , ʧʨʠ ʵʪʦʤ x
k

x SS
k
=

¤

=

8
1

. 

ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʩʚʝʨʭʫè ʬʫʥʢʮʠʷ. 

 ʉʣʝʜʦʚʘʪʝʣʴʥʦ, () ( ) ( ) ( )
k

xx
x

xx
x xFlimSPlimSPxF

k
k

k ¬¬
=== . ʊʘʢ ʢʘʢ ʯʠʩʣʦʚʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ { }-kx ʧʨʦʠʟʚʦʣʴʥʘʷ, ʪʦ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ɻʝʡʥʝ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʠ, ʟʘʢʣʶʯʘʝʤ: () ( )0-= xFxF .  

ʇʫʩʪʴ { }-kx ʧʨʦʠʟʚʦʣʴʥʘʷ ʯʠʩʣʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʘʢʘʷ ʯʪʦ -¤®kx . 
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ʕʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʥʜʫʮʠʨʫʝʪ ʥʘʤ ʩʫʞʘʶʱʫʶʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʤʥʦʞʝʩʪʚ { }
kxS : 

1+
È

kk xx SS , ʧʨʠ ʵʪʦʤ =
¤

=

1
1k

xk
S ß. ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ï 

ʥʝʧʨʝʨʳʚʥʘʷ çʚ ʥʫʣʝè ʬʫʥʢʮʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ { }-kx ʧʨʦʠʟʚʦʣʴʥʘʷ, ʧʦʣʫʯʘʝʤ: 

( ) ( )PSPlim-F
k

k

x
x

==¤
-¤®

(ß)=0. 

ɺʳʙʠʨʘʷ ʧʨʦʠʟʚʦʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ { }
kx  ʪʘʢʫʶ ʯʪʦ +¤¬kx , 

ʠʥʜʫʮʠʨʫʝʤ ʨʘʩʰʠʨʷʶʱʫʶʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʥʦʞʝʩʪʚ { }
kxS , ʛʜʝ 

RS
1k

xk
=

¤

=

8 . ʊʘʢ ʢʘʢ ʬʫʥʢʮʠʷ P ï ʥʝʧʨʝʨʳʚʥʘʷ çʩʚʝʨʭʫè  ʠ ʥʦʨʤʠʨʦʚʘʥʥʘʷ 

ʬʫʥʢʮʠʷ, ʪʦ: ( ) ()1==¤+ RPF . 

ʇʨʘʢʪʠʢʘ 

ɿʘʤʝʪʠʤ, ʯʪʦ, ʪʘʢ ʢʘʢ ( )x;Sx ¤-= , ʪʦ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ { }xSÍx  - 

çʟʥʘʯʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ 
xS è ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

ʪʘʢ { }x<x  - çʟʥʘʯʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x ʤʝʥʴʰʝ ʯʠʩʣʘ xè. ʊʦʛʜʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ  ʚ 

ʫʧʨʦʱʸʥʥʦʡ ʬʦʨʤʝ: () ( )xPxF <= x . 

ʇʦʩʪʨʦʠʤ ʧʨʠʤʝʨʳ ʬʫʥʢʮʠʡ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ ()xF  ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 

ʜʠʩʢʨʝʪʥʦʛʦ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ. 

ʇʨʠʤʝʨ 1. ʇʫʩʪʴ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ x - ʢʦʣʠʯʝʩʪʚʦ çʛʝʨʙʦʚè ʚʳʧʘʚʰʠʭ 

ʧʨʠ ʜʚʫʭ ʧʦʜʙʨʘʩʳʚʘʥʠʷʭ ʤʦʥʝʪʳ.  ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x 

ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ ʟʘʜʘʸʪʩʷ ʚ ʚʠʜʝ ʨʷʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɿʘʧʠʰʝʤ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʠʩʧʳʪʘʥʠʷ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 

 

()wx  0 1 2 

kp  

4

1
 

4

2
 

4

1
 

 

ʆʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ()xF  ʙʫʜʝʪ ʚʩʷ ʯʠʩʣʦʚʘʷ 

ʦʩʴ. ʗʩʥʦ, ʯʪʦ: 

1)  ʝʩʣʠ ¢x 0, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ { }x<x  ʨʘʚʥʘ ʥʫʣʶ, ʪʦ ʝʩʪʴ ()0=xF ;  

2) ʝʩʣʠ 0< ¢x 1, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ { }x<x  ʙʫʜʝʪ ʨʘʚʥʘ ʚʝʨʦʷʪʥʦʩʪʠ 

ʩʦʙʳʪʠʷ { }0=x , ʪʦ ʝʩʪʴ ʜʣʷ 0< ¢x 1 ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 

()
4

1
0==pxF ; 

3) ʝʩʣʠ 1< ¢x 2, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ { }x<x  ʙʫʜʝʪ ʨʘʚʥʘ ʩʫʤʤʝ 
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ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʙʳʪʠʡ { }0=x  ʠ { }1=x , ʪʦ ʝʩʪʴ ʜʣʷ 1< ¢x 2 ʬʫʥʢʮʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ()
4

3

4

2

4

1
10 =+=+= ppxF ; 

4) ʝʩʣʠ 2< x, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ { }x<x  ʙʫʜʝʪ ʨʘʚʥʘ ʩʫʤʤʝ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʙʳʪʠʡ { }0=x , { }1=x  ʠ { }2=x , ʪʦ ʝʩʪʴ ʜʣʷ x >2 ʬʫʥʢʮʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ () 1
4

1

4

2

4

1
210 =++=++= pppxF . 

ʉʜʝʣʘʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʠʣʣʶʩʪʨʘʮʠʶ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʠ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x. 

                                     

                                
4
2

1=p        

                  
4
1

0=p                  
4
1

2=p  

 
                                                                      
                            0               1               2 

 

                               ()xF                                   
                                1 

 

                         
4
3  

 

                         
4
2  

 

                         
4
1  

 
                                   0               1               2 

  

ɺʩʝ ʪʨʠ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʵʪʦʤ ʧʨʠʤʝʨʝ ï ʚʳʧʦʣʥʝʥʳ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʠ ʚʠʜ ʛʨʘʬʠʢʘ  ʧʦʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ()xF , ʤʦʞʝʤ ʧʝʨʝʯʠʩʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʋ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ 

ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʫʩʦʯʥʦ-ʥʝʧʨʝʨʳʚʥʘʷ. ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ()xF  ʠʤʝʝʪ 

ʨʘʟʨʳʚʳ ʧʝʨʚʦʛʦ ʨʦʜʘ. ɸʙʩʮʠʩʩʘʤʠ ʪʦʯʝʢ ʨʘʟʨʳʚʘ ʷʚʣʷʶʪʩʷ ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 210 210 === x,x,x . 

ɺʝʣʠʯʠʥʳ çʩʢʘʯʢʦʚè ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʚ  ʪʦʯʢʘʭ ʨʘʟʨʳʚʘ ʨʘʚʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʝʨʦʷʪʥʦʩʪʷʤ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 

4

1

4

2

4

1
210 === p,p,p .  
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ʇʨʠʤʝʨ 2. ʇʫʩʪʴ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ x - ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ ʠ ʠʤʝʝʪ 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘ ʦʙʣʘʩʪʠ G. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʝʩʣʠ 

ʦʙʣʘʩʪʴʶ ʝʸ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ G ʷʚʣʷʝʪʩʷ ʩʝʛʤʝʥʪ [ ]b;a , ʪʦ ʧʣʦʪʥʦʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʜʘʸʪʩʷ ʜʚʦʡʥʳʤ ʨʘʚʝʥʩʪʚʦʤ: ()
[ ]

[ ]
îí

î
ì

ë

Í
-

Î
=

b,ax
ab

b,ax,

xp 1
0

. 

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʦʧʨʝʜʝʣʝʥʠʝʤ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʧʨʝʜʝʣʠʤ ʝʸ ʚʠʜ 

ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʣʦʪʥʦʩʪʠ ()xp .  

1)  ɽʩʣʠ ¢x a, ʪʦ () ( ) ñ
¤-

==<=
x

dtxPxF 00x . 

2)  ɽʩʣʠ bxa ¢< , ʪʦ () ( ) ñ ñ
¤- -

-
=

-
+=<=

a x

a ab

ax
dt

ab
dtxPxF

1
0x . 

3) ɽʩʣʠ x>b, ʪʦ () ( ) ñ ññ
¤-

=
-

-
=+

-
+=<=

a x

b

b

a ab

ab
dtdt

ab
dtxPxF 10

1
0x .  

 

ʉʜʝʣʘʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʠʣʣʶʩʪʨʘʮʠʶ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ()xp  ʠ 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ()xF  ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x. 

 

                          
ab-

1
                                ()xp  

                         

 

 

                                            a                  b 

 

 

                                  1 

                                                ()xF                  

                         

 

 

                                   0        a                  b 

ɺʩʝ ʪʨʠ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ï ʚʳʧʦʣʥʝʥʳ. 

ʇʨʘʢʪʠʢʘ 

ʇʨʠʤʝʨ1.3.III  ʀʥʪʝʨʚʘʣ ʜʚʠʞʝʥʠʷ ʘʚʪʦʙʫʩʘ ʥʝʢʦʪʦʨʦʛʦ ʤʘʨʰʨʫʪʘ 

ʩʦʩʪʘʚʣʷʝʪ a ʤʠʥʫʪ. ʆʙʦʟʥʘʯʠʤ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ x - ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ 

ʧʘʩʩʘʞʠʨʘ ʥʘ ʤʝʩʪʦ ʦʩʪʘʥʦʚʢʠ ʘʚʪʦʙʫʩʘ. ʇʦʩʪʨʦʠʪʴ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x. ʆʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʡ: ʘ) 

ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʘʚʪʦʙʫʩʘ ʙʫʜʝʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʜʚʫʭ ʜʦ ʯʝʪʳʨʸʭ ʤʠʥʫʪ; ʙ) ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʘʚʪʦʙʫʩʘ ʙʫʜʝʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʧʷʪʠ ʜʦ ʩʝʤʠ ʤʠʥʫʪ, ʝʩʣʠ a=10. 
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ʊʘʢ ʢʘʢ ʤʳ ʥʝ ʟʥʘʝʤ: ʩʢʦʣʴʢʦ ʤʠʥʫʪ ʧʨʦʰʣʦ ʧʦʩʣʝ ʦʪʭʦʜʘ ʦʪ ʦʩʪʘʥʦʚʢʠ  

ʧʨʝʜʳʜʫʱʝʛʦ ʘʚʪʦʙʫʩʘ, ʪʦ ʦʙʣʘʩʪʴʶ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

x ʙʫʜʝʪ ʩʝʛʤʝʥʪ ()[ ] .;0 1RaxG Ë=  ʃʶʙʦʡ ʜʠʘʧʘʟʦʥ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ 

[ )xxx Dx +Í ; , ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʩʝʛʤʝʥʪʫ ()[ ]axG ;0= , ʨʘʚʥʦʚʦʟʤʦʞʝʥ ʠ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʚ ʠʥʪʝʨʚʘʣʝ ()[ ]axG ;0= , ʘ ʧʦʵʪʦʤʫ ʧʣʦʪʥʦʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʠ ()xp  ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

()
[ ]

[ ]
îí

î
ì

ë

Í

Î
=

ax
a

ax

xp
,0

1
;0,0

      ʠʣʠ, ʝʩʣʠ a=10,   ()
[ ]

[ ]
îí

î
ì

ë

Í

Î
=

10,0
10

1
10;0,0

x

x

xp . 

ʌʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ()xF  ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 
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ʊʘʢ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʣʶʙʦʛʦ ʩʦʙʳʪʠʷ - ʠʥʪʝʨʚʘʣʘ [ )ba;  - ʨʘʚʥʘ ʧʨʠʨʘʱʝʥʠʶ 

ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ: ( ) () ()abbxa FFP -=<¢ , 

ʪʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ  ( ) ( )
10

2
7542 =<¢=<¢ xx PP . ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʚʳʙʨʘʥʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʘʚʪʦʙʫʩʘ ʩʦʩʪʘʚʠʪ 2 

ʤʠʥʫʪʳ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ ʥʘ ʦʪʨʝʟʢʝ [ ]10;0 . 

ʂʦʤʤʝʥʪʘʨʠʡ 
ʋ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ.  

ʅʘʧʦʤʥʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ.  

ʌʫʥʢʮʠʷ ()xf ,  ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʩʝʛʤʝʥʪʝ [ ]b;a , ʥʘʟʳʚʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦ 

ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʝʡ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ, ʩʢʦʣʴ ʫʛʦʜʥʦ ʤʘʣʦʛʦ, 0>e  
ʩʫʱʝʩʪʚʫʝʪ 0>d  ʪʘʢʦʝ, ʯʪʦ ʜʣʷ ʣʶʙʦʡ ʢʦʥʝʯʥʦʡ ʠʣʠ ʩʯʸʪʥʦʡ ʩʠʩʪʝʤʳ ʧʦʧʘʨʥʦ 

ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʠʥʪʝʨʚʘʣʦʚ ( ){ }
ii b;a , ʧʨʠʥʘʜʣʝʞʘʱʠʭ [ ]b;a , ʜʣʷ ʢʦʪʦʨʦʡ 

( )d<-ä
i

ii ab , ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ () () e<-ä
i

ii afbf . 

ʗʩʥʦ, ʯʪʦ ʝʩʣʠ ʚ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʚʤʝʩʪʦ ʩʠʩʪʝʤʳ ʧʦʧʘʨʥʦ 

ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʠʥʪʝʨʚʘʣʦʚ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʧʨʦʠʟʚʦʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ ( )ba; , ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ [ ]b;a , ʠ ʪʨʝʙʦʚʘʪʴ ʜʣʷ ( )dab <-  ʚʳʧʦʣʥʝʥʠʷ 

() ()eab <-ff , ʪʦ ʤʳ ʧʦʣʫʯʠʤ ʦʙʳʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʂʦʰʠ ʥʝʧʨʝʨʳʚʥʦʡ 

ʬʫʥʢʮʠʠ ()xf , ʦʧʨʝʜʝʣʸʥʥʦʡ ʥʘ ʦʪʨʝʟʢʝ [ ]b;a . 

ɽʩʣʠ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ x ʩʠʥʛʫʣʷʨʥʦʛʦ ʪʠʧʘ, ʪʦ ʤʳ ʥʝ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠ ʝʸ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ P, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʬʫʥʢʮʠʶ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ()xF . ʆʜʥʘʢʦ, ʧʨʠʚʝʜʸʥʥʳʡ ʚ Ä2.II .1  ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ ʧʦʟʚʦʣʷʝʪ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʧʨʦʮʝʩʩʦʤ ʧʦʩʪʨʦʝʥʠʷ 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʩʢʨʝʪʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʧʨʦʚʝʩʪʠ ʧʨʦʮʝʩʩ 

ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʥʛʫʣʷʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ʇʦʣʫʯʘʶʱʠʡʩʷ ʛʨʘʬʠʢ  ʬʫʥʢʮʠʠ()xF  ʥʘʟʳʚʘʝʪʩʷ çʢʘʥʪʦʨʦʚʦʡ ʣʝʩʪʥʠʮʝʡè. ʕʪʘ 
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ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʫʜʝʪ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʝʡ.    

 

ʊʝʦʨʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ () ()( )
xSPxF Í= wx  ʧʦʟʚʦʣʷʝʪ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʘʞʜʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ 

ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ()xF . ʉʧʨʘʚʝʜʣʠʚʦ ʠ ʦʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ.  

ʇʫʩʪʴ  ()xF  - ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ R. 

ʊʦʛʜʘ ʥʘ ʠʟʤʝʨʠʤʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ <R,B(R)> ʧʦ ʥʝʡ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʠ ʧʨʠʪʦʤ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ P.  

ɺʩʧʦʤʥʠʤ, ʯʪʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ -s ʘʣʛʝʙʨʳ ʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ B(R) ʤʳ 

ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʧʦʜʤʥʦʞʝʩʪʚ A ʤʥʦʞʝʩʪʚʘ R ʚʟʷʣʠ ʩʠʩʪʝʤʫ ʚʩʝʭ 

ʧʦʣʫʠʥʪʝʨʚʘʣʦʚ [ ){ }b,a , ʛʜʝ a ʠ b ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ. ʇʨʠʤʝʥʷʷ ʢ ʵʣʝʤʝʥʪʘʤ 

ʵʪʦʡ ʩʠʩʪʝʤʳ ʥʝ ʙʦʣʝʝ ʯʝʤ ʩʯʸʪʥʦʝ ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʦʙʲʝʜʠʥʝʥʠʷ, ʧʝʨʝʩʝʯʝʥʠʷ ʠ 

ʜʦʧʦʣʥʝʥʠʷ, ʤʳ ʧʦʣʫʯʘʣʠ ʨʘʟʣʠʯʥʳʝ ʤʥʦʞʝʩʪʚʘ, ʷʚʣʷʶʱʠʝʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ 

ʤʥʦʞʝʩʪʚʘ R. ʕʪʠ ʤʥʦʞʝʩʪʚʘ ʥʘʟʳʚʘʶʪʩʷ ʙʦʨʝʣʝʚʩʢʠʤʠ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ 

ʪʘʢʠʭ ʤʥʦʞʝʩʪʚ ʤ  rʦʙʦʟʥʘʯʠʣʠ B(R) ʠ ʥʘʟʚʘʣʠ ʘʣʛʝʙʨʦʡ ʙʦʨʝʣʝʚʩʢʠʭ ʤʥʦʞʝʩʪʚ. 

ɸʣʛʝʙʨʘ B(R) - ʤʠʥʠʤʘʣʴʥʘʷ s-ʘʣʛʝʙʨʘ, ʩʦʜʝʨʞʘʱʘʷ ʩʠʩʪʝʤʫ A.  

ʏʪʦʙʳ ʧʦʢʘʟʘʪʴ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P ʧʦ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ()xF , ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʤ ʜʣʷ ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ [ )b;a  ʩʠʩʪʝʤʳ 

ʧʦʜʤʥʦʞʝʩʪʚ A ʝʛʦ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʤʝʨʫ: [ )( ) () ()aFbFb;aP -= . ʊʦ ʝʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ [ ){ }b,a  - ʵʪʦ ʧʨʠʨʘʱʝʥʠʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 

()xF  ʥʘ ʧʦʣʫʠʥʪʝʨʚʘʣʝ [ )b;a .  

ʇʦʧʦʣʥʠʤ ʩʠʩʪʝʤʫ ʧʦʜʤʥʦʞʝʩʪʚ A ʜʦ ʘʣʛʝʙʨʳ A, ʜʦʙʘʚʠʚ  ʤʥʦʞʝʩʪʚʘ, 

ʷʚʣʷʶʱʠʝʩʷ ʢʦʥʝʯʥʳʤʠ ʩʫʤʤʘʤʠ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʦʣʫʠʥʪʝʨʚʘʣʦʚ ʩʠʩʪʝʤʳ 

A, ʪʦ ʝʩʪʴ ʣʶʙʦʡ ʵʣʝʤʝʥʪ ʘʣʛʝʙʨʳ A ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ [ )ä
=

=
n

k
kk b;aA

1

.  

ʆʧʨʝʜʝʣʠʤ ʥʘ ʵʪʦʡ ʘʣʛʝʙʨʝ ʬʫʥʢʮʠʶ ʤʥʦʞʝʩʪʚ () () ( )( )ä
=

-=
n

k
kk aFbFAP

1
0 .  

ʌʫʥʢʮʠʷ 
0P  - ʢʦʥʝʯʥʦ-ʘʜʜʠʪʠʚʥʘʷ ʠ ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʬʫʥʢʮʠʷ ʤʥʦʞʝʩʪʚ ʠʟ A.  

ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʬʫʥʢʮʠʷ 
0P  ï ʥʝʧʨʝʨʳʚʥʘʷ çʚ ʥʫʣʝè ʬʫʥʢʮʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʫʥʢʮʠʷ 
0P  -  -s ʘʜʜʠʪʠʚʥʘʷ. 

 ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʝʜʠʥʩʪʚʝʥʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P, ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ()xF , ʚʳʪʝʢʘʝʪ ʠʟ ʪʝʦʨʝʤʳ ʂʘʨʘʪʝʦʜʦʨʠ ʦ 

ʧʨʦʜʦʣʞʝʥʠʠ ʤʝʨʳ. ʉʫʪʴ ʵʪʦʡ ʪʝʦʨʝʤʳ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ɽʩʣʠ <R,A,
0P >  

ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ B(R) ʥʘʠʤʝʥʴʰʘʷ s-ʘʣʛʝʙʨʘ, ʩʦʜʝʨʞʘʱʘʷ ʘʣʛʝʙʨʫ 

A, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʧʨʠ ʪʦʤ ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ʥʘ <R,B(R)>, 

ʷʚʣʷʶʱʘʷʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʬʫʥʢʮʠʠ 
0P  ʩ ʘʣʛʝʙʨʳ A ʥʘ s-ʘʣʛʝʙʨʫ B(R), ʪʦ ʝʩʪʴ 

ʪʘʢʘʷ, ʯʪʦ () ()APAP 0= , ʝʩʣʠ ÍA A.  

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ()AP  ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʝʤ 
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ʦʧʨʝʜʝʣʝʥʠʷ [ )( ) () ()aFbFb;aP -=  ʜʣʷ ʣʶʙʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ A, 

ʷʚʣʷʶʱʝʛʦʩʷ ʵʣʝʤʝʥʪʦʤ s-ʘʣʛʝʙʨʳ B(R), ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ, ʝʩʣʠ 

ʚʩʧʦʤʥʠʪʴ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʘʣʛʝʙʨʳ B(R). ʕʪʦʪ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʤʳ ʧʨʠʤʝʥʷʝʤ ʥʝ ʙʦʣʝʝ ʯʝʤ ʩʯʸʪʥʦʝ ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʦʙʲʝʜʠʥʝʥʠʷ, 

ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʢ ʵʣʝʤʝʥʪʘʤ ʩʠʩʪʝʤʳ ʧʦʜʤʥʦʞʝʩʪʚ A ʠʣʠ, ʯʪʦ 
ʦʯʝʚʠʜʥʦ, ʢ ʵʣʝʤʝʥʪʘʤ ʘʣʛʝʙʨʳ A. 

ʆʧʨʝʜʝʣʠʚ ʧʦ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ()xF  ʚʝʨʦʷʪʥʦʩʪʥʫ  ʁʬʫʥʢʮʠ ʁ P: 

[ )( ) () ()aFbFb;aP -= , ʤʳ ʩʪʨʦʠʤ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʦʡ 

ʬʫʥʢʮʠʝʡ ʃʝʙʝʛʘ ï ʉʪʠʣʪʴʝʩʘ ʥʘ <R,B(R)>. ɺ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ  

( ) ( ] [ ]b,a,b,a,b,a  ʠ {}a , ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʵʣʝʤʝʥʪʘʤ ʩʠʩʪʝʤʳ ʧʦʜʤʥʦʞʝʩʪʚ A,  

ʧʦʣʫʯʠʤ: 

( )( ) () ( )0+-= aFbFb,aP ;  ( ]( ) ( ) ( )00 +-+= aFbFb,aP ;  

[ ]( ) ( ) ()aFbFb,aP -+= 0 ; {}( ) ( ) ()aFaFaP -+= 0 . 

ʕʪʠ ʨʘʟʣʠʯʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʦʙʳʪʠʡ ʥʘʜʦ 

ʠʤʝʪʴ ʚ ʚʠʜʫ, ʝʩʣʠ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ x - ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ.  

ɽʩʣʠ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ï ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʝʨʳʚʥʘʷ, ʪʦ ʝʩʪʴ, ʝʩʣʠ ()xF  

- ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ, ʪʦ ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ: 

 ( )( ) ( ]( ) [ ]( ) ( ]( ) () ()aFbFbaPbaPbaPbaP -==== ,,,,  ʠ  {}( ) () ()0=-= aFaFaP . 

 

Ä4.III  ʄʥʦʛʦʤʝʨʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 
ʂʦʤʤʝʥʪʘʨʠʡ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʞʥʝʡʰʝʛʦ ʧʦʥʷʪʠʷ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ï ʧʦʥʷʪʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʘʣʦʛʠʶ ʧʦʥʷʪʠʷ ʬʫʥʢʮʠʠ ʢʘʢ 

ʦʪʦʙʨʘʞʝʥʠʝ  ʤʥʦʞʝʩʪʚʘ X ʚʦ ʤʥʦʞʝʩʪʚʦ Y, ʩ ʧʦʥʷʪʠʝʤ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʢʘʢ ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʚʦ ʤʥʦʞʝʩʪʚʦ R. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʤʳ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ Y ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʨʘʚʥʫʶ ʝʜʠʥʠʮʝ, ʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʝʛʦ ʘʥʘʣʦʛʠʶ ʩ ʤʥʦʞʝʩʪʚʦʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ R, ʫ ʢʦʪʦʨʦʛʦ 

ʨʘʟʤʝʨʥʦʩʪʴ ʪʦʞʝ ʨʘʚʥʘ ʝʜʠʥʠʮʝ.  

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ W ʚʦ ʤʥʦʞʝʩʪʚʦ -n
R  n-ʤʝʨʥʦʝ ʝʚʢʣʠʜʦʚʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʳ ʧʦʥʠʤʘʝʤ ʢʘʢ ʜʝʢʘʨʪʦʚʦ ʧʨʦʠʟʚʝʜʝʥʠʝ n ʵʢʟʝʤʧʣʷʨʦʚ 

ʯʠʩʣʦʚʳʭ ʦʩʝʡ: n

n
R...RRR ³³³= 21 .     

ʅʘʧʨʠʤʝʨ. ɺ ʠʩʧʳʪʘʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʪʨʠ ʨʘʟʘ ʧʦʜʙʨʘʩʳʚʘʝʪʩʷ ʤʦʥʝʪʘ, ʤʳ 

ʦʧʨʝʜʝʣʠʣʠ ʵʣʝʤʝʥʪʘʨʥʳʡ ʠʩʭʦʜ 
iw ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʩʦʩʪʦʷʱʫ  ʁʠʟ ʪʨʸʭ 

ʙʫʢʚ çʛè ʠ çʨè. ʇʦʩʪʨʦʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ ʩʦʩʪʦʠʪ ʠʟ 

ʚʦʩʴʤʠ ʵʣʝʤʝʥʪʦʚ: { }
iwW= , i=1,2,é,8. ɺʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʠʩʭʦʜʳ ï 

ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ, ʪʦ ʝʩʪʴ ( )
8

1
=ipw . ʄʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ x ʵʪʦʛʦ 

ʤʥʦʞʝʩʪʚʘ W ʚ ʪʨʸʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 
3

R , ʩʪʘʚʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʞʜʦʤʫ 
iw 

ʪʦʯʢʫ ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ( )z,y,x , ʫ ʢʦʪʦʨʦʡ ʢʘʞʜʘʷ ʢʦʦʨʜʠʥʘʪʘ 
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ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 1, ʝʩʣʠ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʜʙʨʘʩʳʚʘʥʠʠ ʚʳʧʘʣ çʛʝʨʙè 

ʠ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 0, ʝʩʣʠ ʚʳʧʘʣʘ çʨʝʰʢʘè. ʗʩʥʦ, ʯʪʦ ʦʙʨʘʟʦʤ ʤʥʦʞʝʩʪʚʘ W 

ʙʫʜʫʪ ʚʦʩʝʤʴ ʚʝʨʰʠʥ ʝʜʠʥʠʯʥʦʛʦ ʢʫʙʘ ʚ 
3

R : );0,0,0( );1,0,0( );0,1,0( é.; ).1,1,1(    

 

ʊʝʦʨʠʷ 

ʇʫʩʪʴ <W,A,P> - ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ <R
n
,B(R

n
)> ʠʟʤʝʨʠʤʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʄʥʦʛʦʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʠʟʤʝʨʠʤʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʩʭʦʜʦʚ W ʚ n-ʤʝʨʥʦʝ ʝʚʢʣʠʜʦʚʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ R
n
. 

ʂʘʢ ʠ ʚ ʦʜʥʦʤʝʨʥʦʤ ʩʣʫʯʘʝ, ʵʪʦ ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ W ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ 

R
n
 ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ x ʠ ʢʨʘʪʢʦ ʟʘʧʠʩʳʚʘʪʴ n

R: ­Wx . 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʷʤʠ  ʤʥʦʛʦʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ x ʙʫʜʫʪ ʪʦʯʢʠ ( )nxxxx ,...,, 21=  n-ʤʝʨʥʦʛʦ ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ R
n
. 

ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʜʣʷ ʣʶʙʦʛʦ ÍB B(R
n
) ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ { }BÍx  ʨʘʚʥʘ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʙʳʪʠʷ ÍA A, ʛʜʝ ()BA
1-=x . ʊʦ ʝʩʪʴ, ʥʘ ʠʟʤʝʨʠʤʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

<R
n
,B(R

n
)> ʤʳ ʧʦʣʫʯʘʝʤ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ P ʪʘʢʫʶ, ʯʪʦ ( ) ()APBP =Íx . 

ʕʪʫ ʬʫʥʢʮʠʶ P ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ ʤʥʦʛʦʤʝʨʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x. 

ʇʫʩʪʴ  ʬʫʥʢʮʠ ̫
kp ʦʪʦʙʨʘʞʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ R

n
 ʚ k-ʪʫʶ ʢʦʦʨʜʠʥʘʪʥʫʶ ʦʩʴ 

kR , ʪʦ ʝʩʪʴ k
n

k RR ­:p . ʌʫʥʢʮʠʶ 
kp ʥʘʟʳʚʘʶʪ ʧʨʦʝʢʮʠʝʡ (ʧʨʦʝʢʪʦʨ) 

ʧʨʦʩʪʨʘʥʩʪʚʘ R
n
 ʥʘ k-ʪʫʶ ʢʦʦʨʜʠʥʘʪʥʫʶ ʦʩʴ 

kR .  

ʉʫʧʝʨʧʦʟʠʮʠʷ ʦʪʦʙʨʘʞʝʥʠʡ () k

n

k RR ­­Wwxp :A  ʙʫʜʝʪ ʧʨʠʚʳʯʥʦʡ ʥʘʤ 

ʦʜʥʦʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ 
kx, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʠʟʤʝʨʠʤʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʤʥʦʞʝʩʪʚʘ W ʚ 
kR . ʇʝʨʝʙʠʨʘʷ nk ,...,2,1= , ʧʦʣʫʯʠʤ n ʦʜʥʦʤʝʨʥʳʭ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ 
kx. ʇʨʝʜʩʪʘʚʠʤ ʤʥʦʛʦʤʝʨʥʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ʚ ʚʝʢʪʦʨʥʦʡ ʬʦʨʤʝ 

( )
n,...,, xxxx 21= . ʄʥʦʛʦʤʝʨʥʫʶ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ x ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʚʝʢʪʦʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʘ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 
kx - ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʚʝʢʪʦʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x. 

ʀʟʤʝʨʠʤʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʦʞʝʩʪʚʘ W ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ R
n
 ʦʧʨʝʜʝʣʷʝʪ 

ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ P ʚʝʢʪʦʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x, ʪʦ ʝʩʪʴ,  

ʦʧʨʝʜʝʣʠʚ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ x, ʤʳ ʧʦʣʫʯʘʝʤ ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

<R
n
,B(R

n
),P>.  

ʊʠʧ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʧʨʘʚʠʣʘ  

ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʦʞʝʩʪʚʘ W ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ R
n
.  ɺʝʢʪʦʨʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʛʦ ʠʟ ʪʨʸʭ ʪʠʧʦʚ: ʜʠʩʢʨʝʪʥʦʛʦ, ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʩʠʥʛʫʣʷʨʥʦʛʦ. 

ɿʥʘʷ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ P ʚʝʢʪʦʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x, ʤʳ 

ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʬʫʥʢʮʠʠ ʝ y ʢʦʤʧʦʥʝʥʪ {}
kx , nk ,...,2,1= . 

ʗʩʥʦ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ nkk RBRRB ³³³³³= ......
~

21 , ʛʜʝ ÍkB B(Rk), ʷʚʣʷʝʪʩʷ 

ʙʦʨʝʣʝʚʩʢʠʤ ʤʥʦʞʝʩʪʚʦʤ, ʪʦ ʝʩʪʴ, kB
~

 -  ʵʣʝʤʝʥʪ -s ʘʣʛʝʙʨʳ B(R
n
).  ʊʘʢ ʢʘʢ  
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ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪ, ʢʨʦʤʝ  k-ʪʦʡ, 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x ʥʝʪ, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ  

( ){ }
nkk R...B...RRB

~
³³³³³=Í 21x  ʨʘʚʥʘ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʙʳʪʠʷ { }
kk BÍx . ʋʯʠʪʳʚʘʷ, ʯʪʦ 

kB  - ʧʨʦʠʟʚʦʣʴʥʳʡ ʵʣʝʤʝʥʪ -s ʘʣʛʝʙʨʳ B(Rk), 

ʧʦʣʫʯʘʝʤ, ʯʪʦ ʨʘʚʝʥʩʪʚʦ ( )( ) ( )
kknk BPR...B...RRP Í=³³³³³Í xx 21

 

ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ 
kP  ʢʦʤʧʦʥʝʥʪʳ 

kx, ʢʦʪʦʨʫʶ ʙʫʜʝʤ 

ʥʘʟʳʚʘʪʴ k-ʪʦʡ ʯʘʩʪʥʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʝʡ. ʇʝʨʝʙʠʨʘʷ ʟʥʘʯʝʥʠʷ 

nk ,...,2,1= , ʧʦʣʫʯʠʤ ʯʘʩʪʥʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʬʫʥʢʮʠʠ 
nPPP ,...,, 21
 ʚʩʝʭ 

ʢʦʤʧʦʥʝʥʪ {}
kx  ʚʝʢʪʦʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x. 

ʇʫʩʪʴ ʚʝʢʪʦʨʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ ʠ n=2. ʆʙʣʘʩʪʴ ʝʸ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ï ʥʝ ʙʦʣʝʝ ʯʝʤ ʩʯʸʪʥʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ( ){ }ji yx ;  

ʧʣʦʩʢʦʩʪʠ R
2
. ʂʘʞʜʦʝ ʩʚʦʝ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʠʥʠʤʘʝʪ ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ( )( )jiij y;xPp Í= x . ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʘʙʦʨʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʯʠʩʝʣ { }ijp , ʧʨʠ ʵʪʦʤ: ää
¤

=

¤

=

=
,

1

,

1

1
n

i

m

j
ijp . 

ʂʦʤʧʦʥʝʥʪ r
1x ʠ 

2x ʙʫʜʫʪ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ. 

ʆʧʨʝʜʝʣʠʤ ʯʘʩʪʥʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʬʫʥʢʮʠʠ 
1P  ʠ 

2P  ʵʪʠʭ ʢʦʤʧʦʥʝʥʪ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ 
ix  ʢʦʤʧʦʥʝʥʪʳ 

1x ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ { }2Rxi ³  

ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ -s ʘʣʛʝʙʨʳ B(R
2
). ɺʳʯʠʩʣʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʵʪʦʛʦ ʩʦʙʳʪʠʷ: 

{ }( ) { }(
12 y;xPRxP ii Í=³Í xx \/ { }2y;xi

\/ é\/ { }ji y;x \/é\/ { }
mi y;x \/ )... . 

ʆʜʥʦʪʦʯʝʯʥʳʝ ʩʦʙʳʪʠʷ { }ji yx ; , ,...m,...,,j 21=  ï ʥʝʩʦʚʤʝʩʪʥʳʝ ʩʦʙʳʪʠʷ, ʘ 

ʪʘʢ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ - ʘʜʜʠʪʠʚʥʘʷ  ʬʫʥʢʮʠʷ, ʪʦ: 

{ }( ) { }( ) {} {}( )äää
¤

=

¤

=

¤

=

====Í=³Í
,m

j
ij

,m

j
ji

,m

j
jii py;xPy;xPRxP

11
21

1
2 xxxx .  

ɺʪʦʨʘʷ ʢʦʤʧʦʥʝʥʪʘ 
2x ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʤʝʪ ʦʜʥʦ ʠʟ ʩʚʦʠʭ ʚʦʟʤʦʞʥʳʭ 

ʟʥʘʯʝʥʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʯʠʩʣʷʝʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ { }2Rxi ³  ʨʘʚʥʘ 

ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʧʝʨʚʘʷ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʤʝʪ ʟʥʘʯʝʥʠʝ 
ix , ʪʦ ʝʩʪʴ: 

{ }( ) ( )
ii xPRxP ==³Í 12 xx . 

ʆʙʦʟʥʘʯʠʤ *

¤

=

=ä i

m

j
ij pp

,

1

. ɿʥʘʯʠʪ ( )
*== ii pxP 1x . ɺʳʯʠʩʣʠʚ ʜʣʷ ʢʘʞʜʦʛʦ 

i=1,2,é,n,é ʟʥʘʯʝʥʠʷ 
*ip , ʧʦʣʫʯʠʤ ʥʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ { }*ip . ʃʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, 

ʯʪʦ 1
,

1

=ä
¤

=
*

n

i
ip . ʅʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ { }*ip  ʦʧʨʝʜʝʣʷʝʪ ʧʦ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʬʫʥʢʮʠʠ P 

ʧʝʨʚʫʶ ʯʘʩʪʥʫʶ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ 
1P . 

ʆʧʨʝʜʝʣʝʥʠʝ. ʅʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ { }*ip , i=1,2,é,n,é ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʝʨʚʦʡ ʢʦʤʧʦʥʝʥʪʳ 
1x ʜʠʩʢʨʝʪʥʦʡ ʜʚʫʤʝʨʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ( )21 xxx ;= .  

ɸʥʘʣʦʛʠʯʥʦ, ʚʳʯʠʩʣʷʷ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ j ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʷ { }jyR ³1 , 
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ʧʨʠʜʸʤ ʢ ʨʘʚʝʥʩʪʚʫ { }( ) ( )ä
¤

=

===³Í
,n

i
ijjj pyPyRP

1
21 xx . ʆʙʦʟʥʘʯʠʤ j

n

i
ij pp *

¤

=

=ä
,

1

. 

ɺʳʯʠʩʣʠʚ ʜʣʷ ʢʘʞʜʦʛʦ j=1,2,é,m,é ʟʥʘʯʝʥʠʷ jp*, ʧʦʣʫʯʠʤ ʥʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ 

{ }jp* , ʧʨʠ ʵʪʦʤ ʚʩʝʛʜʘ ä
¤

=
* =

,m

j
jp

1

1. ʅʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ , j=1,2,é,m,é,  

ʦʧʨʝʜʝʣʷʝʪ ʯʘʩʪʥʫʶ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʬʫʥʢʮʠʶ 
2P . 

ʆʧʨʝʜʝʣʝʥʠʝ. ʅʘʙʦʨ ʚʝʨʦʷʪʥʦʩʪʝʡ { }jp* , j=1,2,é,m,é ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪʳ 
2x ʜʠʩʢʨʝʪʥʦʡ ʜʚʫʤʝʨʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ( )21 xxx ;= . 

 

ʂʦʤʤʝʥʪʘʨʠʡ 

ɿʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʜʥʦʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʘ 

ʟʘʜʘʸʪʩʷ ʨʷʜʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʠ. ʊʘʢ ʢʘʢ ʟʥʘʯʝʥʠʷʤʠ 

ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x ʷʚʣʷʶʪʩʷ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ R
2
, ʪʦ ʟʘʢʦʥ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷx, ʚ ʟʘʧʠʩʠ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʯʠʩʣʝʥʳ ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ x ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʦʷʪʥʦʩʪʠ, ʟʘʜʘʸʪʩʷ ʪʘʙʣʠʮʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ.   
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ʇʝʨʝʯʠʩʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ { }ijp  ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʜʚʫʤʝʨʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʥʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ { }*ip  ʠ { }jp*  ʢʦʤʧʦʥʝʥʪ 
1x ʠ 

2x. ʂʘʞʜʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ
*ip  ʨʘʚʥʘ ʩʫʤʤʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ijp  ʟʘʧʠʩʘʥʥʳʭ ʚ i-ʪʦʡ ʩʪʨʦʢʝ 

ʪʘʙʣʠʮʳ. ʂʘʞʜʘʷ ʚʝʨʦʷʪʥʦʩʪʴjp*ʨʘʚʥʘ ʩʫʤʤʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ijp  ʟʘʧʠʩʘʥʥʳʭ ʚ j-

ʪʦʤ ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ. 

{ }jp*
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ʇʨʘʢʪʠʢʘ 

ʇʨʠʤʝʨ 1.4.III .   ɼʚʝ ʤʦʥʝʪʳ ʧʦʜʙʨʘʩʳʚʘʶʪʩʷ ʥʘʫʜʘʯʫ ʦʜʠʥ ʨʘʟ. 

 ʇʫʩʪʴ 
1x - ʯʠʩʣʦ çʛʝʨʙʦʚè ʥʘ ʧʝʨʚʦʡ ʤʦʥʝʪʝ, 

2x - ʯʠʩʣʦ çʛʝʨʙʦʚè ʥʘ ʚʪʦʨʦʡ 

ʤʦʥʝʪʝ. ʇʦʩʪʨʦʠʪʴ ʪʘʙʣʠʮʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

( )21 xxx ;= . 

ʗʩʥʦ, ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ( )21 xxx ;=  ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʯʝʪʳʨʝ ʟʥʘʯʝʥʠʷ ʩ 

ʨʘʚʥʳʤʠ ʚʝʨʦʷʪʥʦʩʪʷʤʠ. ʉʦʩʪʘʚʠʤ ʪʘʙʣʠʮʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 
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ɺ ʧʦʩʣʝʜʥʝʤ ʩʪʦʣʙʮʝ ʠ ʚ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ ʟʘʧʠʩʘʥʳ ʯʘʩʪʥʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪ 
1x ʠ 

2x. 

ʇʨʠʤʝʨ 2.4.III .   ɼʚʝ ʤʦʥʝʪʳ ʧʦʜʙʨʘʩʳʚʘʶʪʩʷ ʥʘʫʜʘʯʫ ʦʜʠʥ ʨʘʟ. 

ʆʩʪʘʚʠʤ ʧʨʝʞʥʠʤ ʥʘʟʚʘʥʠʝ ʧʝʨʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

 ʠ ʠʟʤʝʥʠʤ ʬʦʨʤʫʣʠʨʦʚʢʫ ʥʘʟʚʘʥʠʷ ʚʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ. ʇʫʩʪʴ 
1x - ʯʠʩʣʦ çʛʝʨʙʦʚè ʥʘ ʧʝʨʚʦʡ ʤʦʥʝʪʝ, 

2x - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

çʛʝʨʙʦʚè ʥʘ ʜʚʫʭ ʤʦʥʝʪʘʭ.   

ʊʝʧʝʨʴ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʚʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪʳ 
2x ʩʦʩʪʦʠʪ ʠʟ 

ʪʨʸʭ ʵʣʝʤʝʥʪʦʚ. ɸ ʪʘʙʣʠʮʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ( )21 xxx ;=  ʙʫʜʝʪ ʠʤʝʪʴ ʪʘʢʦʡ ʚʠʜ. 
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1
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ɺ ʧʝʨʚʦʤ ʧʨʠʤʝʨʝ ʦʙʝ ʢʦʤʧʦʥʝʥʪʳ 
1x ʠ 

2x ʧʦʜʯʠʥʷʶʪʩʷ ʙʝʨʥʫʣʣʠʝʚʩʢʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ö
÷

õ
æ
ç

å

2

1
1B . ɺʦ ʚʪʦʨʦʤ ʧʨʠʤʝʨʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʝʨʚʦʡ ʢʦʤʧʦʥʝʥʪ r

( )21 xxx ;=
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1x - ʥʝ ʠʟʤʝʥʠʣʘʩʴ, ʘ ʢʦʤʧʦʥʝʥʪʘ 
2x ʧʦʜʯʠʥʷʝʪʩʷ ʙʠʥʦʤʠʘʣʴʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ö
÷

õ
æ
ç

å

2

1
2B . ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʸʤ ʥʠʞʝ.  

ʂʦʤʤʝʥʪʘʨʠʡ 

ʇʫʩʪʴ ʜʚʫʤʝʨʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ( )21 xxx ;=  - ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ. ɽʸ 

ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʬʫʥʢʮʠʷ P ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ( )yxp , , ʧʨʠ 

ʵʪʦʤ: ( ) 1,
2

=ññ
R

dxdyyxp . ʂʦʤʧʦʥʝʥʪʳ 
1x ʠ 

2x ʙʫʜʫʪ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ. 

ʌʫʥʢʮʠʠ () ( )ñ=
2

,1

R

dyyxpxp  ʠ () ( )ñ=
1

,2

R

dxyxpyp  ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʚʩʝʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʜʥʦʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʪʠʧʘ. ʕʪʠ ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʚʠʜ ʯʘʩʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʬʫʥʢʮʠʡ P1 ʠ P2 

ʢʦʤʧʦʥʝʥʪ 
1x ʠ 

2x ʜʚʫʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʠʧʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ.  ʌʫʥʢʮʠʠ ()xp1
 ʠ ()yp2

 ʥʘʟʳʚʘʶʪʩʷ ʯʘʩʪʥʳʤʠ ʧʣʦʪʥʦʩʪʷʤʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʢʦʤʧʦʥʝʥʪ 
1x ʠ 

2x. 

 

ʇʨʘʢʪʠʢʘ 

ʇʨʠʤʝʨ 3.4. III. (ɿʘʜʘʯʘ ʦ ʚʩʪʨʝʯʝ)  

ɼʚʘ ʣʠʮʘ - A ʠ B ʜʦʛʦʚʦʨʠʣʠʩʴ ʦ ʚʩʪʨʝʯʝ ʚ ʥʝʢʦʪʦʨʦʤ ʤʝʩʪʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʦʪ 12 ʯʘʩʦʚ ʜʦ 13 ʯʘʩʦʚ. ʂʘʞʜʳʡ, ʧʨʠʰʝʜʰʠʡ ʥʘ ʤʝʩʪʦ ʚʩʪʨʝʯʠ, ʞʜʸʪ 

ʜʨʫʛʦʛʦ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ., ʧʦʩʣʝ ʯʝʛʦ ʫʭʦʜʠʪ. ʆʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʚʩʪʨʝʯʘ ʩʦʩʪʦʠʪʩʷ. 

ʆʧʨʝʜʝʣʠʤ ʜʚʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 
1x- ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʣʠʮʘ A ʥʘ ʤʝʩʪʦ 

ʚʩʪʨʝʯʠ ʠ 
2x- ʚʨʝʤʷ ʧʨʠʙʳʪʠʷ ʣʠʮʘ B ʥʘ ʤʝʩʪʦ ʚʩʪʨʝʯʠ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʫʤʝʨʥʫʶ 

ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ ( )21,xxx=  ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ 
1x ʠ 

2x. ʗʩʥʦ, ʯʪʦ ʝʩʣʠ A ʠ B ï 

ʣʠʮʘ ʦʙʷʟʘʪʝʣʴʥʳʝ, ʪʦ ʝʩʪʴ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʥʝʧʨʝʤʝʥʥʦ ʩ 12 ʯʘʩʦʚ ʜʦ 13 ʯʘʩʦʚ 

ʧʨʠʜʸʪ ʥʘ ʤʝʩʪʦ ʚʩʪʨʝʯʠ, ʪʦ ʦʙʣʘʩʪʴʶ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ( )yxQ ,  ʜʚʫʤʝʨʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ( )21,xxx=  ʙʫʜʝʪ ʢʚʘʜʨʘʪ: 

  ( )yxQ , = ( ){ }10;10:, 2 <¢<¢Í yxRyx . 

ʊʘʢ ʢʘʢ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʤʦʤʝʥʪʳ ʧʦʷʚʣʝʥʠʷ ʠ ʣʠʮʘ A, ʠ ʣʠʮʘ B ʥʘ ʤʝʩʪʝ 

ʚʩʪʨʝʯʠ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ (ʪʦʯʢʘ ( ) ( )yxQyx ,, Í )  ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ, ʪʦ ʧʣʦʪʥʦʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x ʠʤʝʝʪ ʚʠʜ:  

( )
( ) ( )

( )
( ) ( )

îí

î
ì

ë

Í=

Î

=
yxQyx

yxmesQ

yxQyx

yxp
,,,1

,

1

,,,0

, . 

ʏʘʩʪʥʳʝ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪ 
1x ʠ 

2x ʙʫʜʫʪ ʨʘʚʥʳ: 

() ( )ñ=
2

,1

R

dyyxpxp =
( )ñ

1

0 ,

1
dy

yxmesQ
=1 ,ʝʩʣʠ 10 <¢x , 
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() ( )ñ=
1

,2

R

dxyxpyp =
( )ñ

1

0 ,

1
dx

yxmesQ
=1 ,ʝʩʣʠ 10 <¢y . 

ʆʙʦʟʥʘʯʠʤ C ï ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ï çʚʩʪʨʝʯʘ ʣʠʮ A ʠ B ʩʦʩʪʦʷʣʘʩʴè.  

ʗʩʥʦ, ʯʪʦ ʚʩʪʨʝʯʘ ʩʦʩʪʦʠʪʩʷ, ʝʩʣʠ ʤʦʜʫʣʴ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 
1x ʠ 

2x ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 
4

1
 ʯʘʩʘ, ʪʦ ʝʩʪʴ:  

( ) ( )
ý
ü
û

í
ì
ë

¢-Í=
4

1
:,, yxyxQyxC .   

                                                y 
 

  

 

                                        ( )yxQ ,  

 

 

                                         ( )yxC ,                      

                              
4
1  

 

 

                                                          0         
4
1                            1           x 

 

                                    

ɺʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ C ʙʫʜʝʪ ʨʘʚʥʘ: ( ) ( )ññ=Í
C

dxdyyxpCP ,x . 

ʊʘʢ ʢʘʢ ʤʳ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ C ʢʘʢ 

ʜʦʣʶ ʝʜʠʥʠʯʥʦʡ  ʤʘʩʩʳ, ʦʢʘʟʘʚʰʝʡʩʷ ʥʘʜ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ( )yxC ,  ʤʥʦʞʝʩʪʚʘ 

( )yxQ , , ʪʦ ʯʠʩʣʝʥʥʦ ʚʝʨʦʷʪʥʦʩʪʴ ( )CP Íx  ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ C ʙʫʜʝʪ ʨʘʚʥʘ 

ʦʙʲʸʤʫ ʰʝʩʪʠʛʨʘʥʥʦʡ ʧʨʠʟʤʳ, ʜʣʠʥʘ ʚʳʩʦʪʳ ʢʦʪʦʨʦʡ ʨʘʚʥʘ 
( )

1
,

1
=

yxmesQ
, ʘ, 

ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ ʦʩʥʦʚʘʥʠ ̫ʨʘʚʥʘ ʧʣʦʱʘʜʠ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ ( )yxC , .  

ɿʥʘʯʠʪ: ( ) ( )
( )yxmesQ

yxmesCCP
,

1
, Ö=Íx , ʪʦ ʝʩʪʴ ( )

16

7
=ÍCP x . 

ʇʨʠʤʝʨ 4.4.III . (ɿʘʜʘʯʘ ʦ ʪʨʝʫʛʦʣʴʥʠʢʝ)  

ʅʘ ʦʪʨʝʟʢʝ LM, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ l, ʥʘʫʜʘʯʫ ʩʪʘʚʷʪʩʷ ʜʚʝ ʪʦʯʢʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʵʪʦʪ ʦʪʨʝʟʦʢ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʜʝʣʸʥʥʳʤ ʥʘ ʪʨʠ ʦʪʨʝʟʢʘ. 

ʆʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ ʵʪʠʭ ʦʪʨʝʟʢʦʚ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ 

ʪʨʝʫʛʦʣʴʥʠʢ. 

  L        A                 B             M 

 

                                           

                                       
1x            

2x       ( )21 xx+-l  

ʗʩʥʦ, ʯʪʦ ʜʣʠʥʳ ʧʦʣʫʯʘʶʱʠʭʩʷ ʪʨʸʭ ʦʪʨʝʟʢʦʚ ï ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ. 
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ʆʙʦʟʥʘʯʠʤ: 
1x - ʜʣʠʥʘ ʦʪʨʝʟʢʘ LA, 

2x - ʜʣʠʥʘ ʦʪʨʝʟʢʘ  AB. ɼʣʠʥʘ ʦʪʨʝʟʢʘ BM 

ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ 
1x ʠ 

2x, ʠ ʦʥʘ ʨʘʚʥʘ: ( )21 xx+-l .  

ʏʪʦʙʳ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ 

ʜʝʣʝʥʠʠ ʦʪʨʝʟʢʘ ʥʘ ʪʨʠ ʯʘʩʪʠ, ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʜʚʫʤʝʨʥʫʶ ʩʣʫʯʘʡʥʫʶ 

ʚʝʣʠʯʠʥʫ ( )21,xxx= .   

ʆʙʣʘʩʪʴʶ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ( )yxQ ,  ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ( )21,xxx=  

ʙʫʜʝʪ ʪʨʝʫʛʦʣʴʥʠʢ:  ( )yxQ , = ( ){ }lyxyxRyx ¢+¢¢Í ;0;0:, 2 . 

ʊʘʢ ʢʘʢ ʚʩʝ ʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ A ʠ B ʥʘ ʦʪʨʝʟʢʝ  LM ï ʨʘʚʥʦʚʦʟʤʦʞʥʳʝ, ʪʦ 

ʜʚʫʤʝʨʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ( )21,xxx=  ʧʦʜʯʠʥʷʝʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʝ ( )yxQ ,  

ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ: 

( )
( ) ( )

( )
( ) ( )

îí

î
ì

ë

Í=

Î

=
yxQyx

lyxmesQ

yxQyx

yxp
,,,

2

,

1

,,,0

,
2

 

 

ʏʘʩʪʥʳʝ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪ 
1x ʠ 

2x ʙʫʜʫʪ ʨʘʚʥʳ: 

() ( )ñ=
2

,1

R

dyyxpxp =
( )

( )xl
l

dy
yxmesQ

xl

-Ö=ñ
-

2
0

2

,

1
   ,ʝʩʣʠ lx<¢0 , 

() ( )ñ=
1

,2

R

dxyxpyp =
( )

( )ñ
-

-Ö=
yl

yl
l

dx
yxmesQ0

2

2

,

1
   ,ʝʩʣʠ ly<¢0 . 

ʆʙʦʟʥʘʯʠʤ C ï ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ ï çʠʟ ʪʨʸʭ ʦʪʨʝʟʢʦʚ ʪʨʝʫʛʦʣʴʥʠʢ 

ʧʦʣʫʯʠʣʩʷè 

ʗʩʥʦ, ʯʪʦ ʠʟ ʪʨʸʭ ʥʘʫʜʘʯʫ ʚʟʷʪʳʭ ʦʪʨʝʟʢʦʚ ʪʨʝʫʛʦʣʴʥʠʢ ʧʦʣʫʯʠʪʩʷ, ʝʩʣʠ 

ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ: ʩʫʤʤʘ ʜʣʠʥ ʣʶʙʳʭ ʜʚʫʭ ʦʪʨʝʟʢʦʚ ʙʦʣʴʰʝ ʜʣʠʥʳ 

ʪʨʝʪʴʝʛʦ ʦʪʨʝʟʢʘ.             y              
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ʇʦʜʤʥʦʞʝʩʪʚʦ ( )yxC ,  ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʧʨʠʟʤʳ, ʜʣʠʥʘ ʚʳʩʦʪʳ ʢʦʪʦʨʦʡ 

ʨʘʚʥʘ 
( )yxmesQ ,

1
. ʇʣʦʱʘʜʴ ʵʪʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, 

ʩʦʩʪʘʚʣʷʝʪ 
4

1
 ʧʣʦʱʘʜʠ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ( )yxQ ,  ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ ( )21,xxx= . ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʦʙʳʪʠʷ C ʢʘʢ ʜʦʣʠ ʝʜʠʥʠʯʥʦʡ  ʤʘʩʩʳ, ʦʢʘʟʘʚʰʝʡʩʷ ʥʘʜ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ( )yxC , , 

ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʚʳʚʦʜʫ, ʯʪʦ ()
4

1
=CP . 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʷ 

C , ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʦʪ ʚʳʚʦʜ: ( ) ( )
( )
ññ=Í

yxC

dxdyyxpCP
,

,x = ññ =
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-

2

0

2

2

2 4
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x
l

dxdy
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ʇʨʠʤʝʨ 5.4.III . ɼʚʫʤʝʨʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ( )21 xxx ;=  ʠʤʝʝʪ 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ ʚ ʦʙʣʘʩʪʠ ( ) 2, RyxQ Ë , ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʵʣʣʠʧʩʦʤ 1
2

2

2

2

=+
b

y

a

x
. ʊʦ ʝʩʪʴ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x 

ʠʤʝʝʪ ʚʠʜ:  

( )
( ) ( )

( ) ( )
îí

î
ì

ë

Í

Î

=
yxQyx

ab

yxQyx

yxp
,,,

1

,,,0

,

p

. 

ʆʧʨʝʜʝʣʠʤ ʯʘʩʪʥʳʝ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ ()xp1
 ʠ ()yp2

 ʢʦʤʧʦʥʝʥʪ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x. 

ʉʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ 
1x ʠ 

2x ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ 

ʩʝʛʤʝʥʪʘʤ [ ]
1Raa Ë+- ;  ʠ [ ] 2Rbb Ë+- ; , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʜʝʩʴ:  

[ ] ( )yxQprojaa R ,;
1

=+-  ʠ [ ] ( )yxQprojbb R ,;
2

=+- . ʅʦ ʢʘʞʜʦʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ 
1x ʦʧʨʝʜʝʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʤʫ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ 

2x: ʊʦ ʝʩʪʴ, ʝʩʣʠ 01 x=x , ʪʦ ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ 
2x ʙʫʜʝʪ ʩʝʛʤʝʥʪ 

ù
ù
ú

ø

é
é
ê

è
-Ö+-Ö-

2

2

0

2

2

0 1;1
a

x
b

a

x
b . ʂʨʘʪʢʦ ʟʘʧʠʰʝʤ ʵʪʦʪ 

ʩʝʛʤʝʥʪ ʪʘʢ: ( ) ( )[ ]00 ; xx aa +- . ɼʣʷ ʟʥʘʯʝʥʠʡ  ʧʣʦʪʥʦʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ  ʙʫʜʝʪ ʨʘʚʥʘ: . ʊʦʛʜʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ  ʧʝʨʚʦʡ ʢʦʤʧʦʥʝʥʪʳ  ʧʦʣʫʯʘʝʤ ʟʥʘʯʝʥʠʝ 

ʝ yʯʘʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ: 

. 


