
 

 
 
 
 

 
 

 

ʊʨʙʪʡʚʧ ʛʙʥ, ʬʛʙʟʙʞʥʴʞ ʣʧʤʤʞʜʡ! 
 

ɿʘ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʩ ʫʯʘʱʠʤʠʩʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʠʥʪʝʨʥʝʪ-ʞʫʨʥʘʣʘ ñʄʠʨ ʠʥʬʦʨʤʘʪʠʢʠò 

ʠʟʜʘʪʝʣʴʩʪʚʦ çʆʙʨʘʟʦʚʘʥʠʝ ʠ ʠʥʬʦʨʤʘʪʠʢʘè ʠ ʨʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ñʀʥʬʦʨʤʘʪʠʢʘ ʚ ʰʢʦʣʝò 

ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ: 

ð ɹʘʣʢʘ ʆʣʴʛʝ ʆʣʝʛʦʚʥʝ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ʛ. ɿʝʣʝʥʦʢʫʤʩʢ, ʰʢʦʣʘ ˉ 11; 

ð ɹʨʫʥʦʚʫ ɸʣʝʢʩʘʥʜʨʫ ʉʝʨʛʝʝʚʠʯʫ, ʩʨʝʜʥʷʷ ʰʢʦʣʘ ʩʝʣʘ ʀʨʠʥʦʚʢʘ, ʅʦʚʦʙʫʨʘʩʩʢʠʡ ʨ-ʥ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣ.; 

ð ɹʫʢʠʥʦʡ ɽʣʝʥʝ ʖʨʴʝʚʥʝ, ʛ. ɿʝʣʝʥʦʢʫʤʩʢ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʰʢʦʣʘ ˉ 1; 

ð ɹʫʢʠʥʦʡ ɽʣʝʥʝ ʖʨʴʝʚʥʝ, ʛ. ɿʝʣʝʥʦʢʫʤʩʢ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʰʢʦʣʘ ˉ 2; 

ð ɺʦʟʥʝʩʝʥʩʢʦʡ ʄʘʨʠʥʝ ɺʘʩʠʣʴʝʚʥʝ, ʀʨʢʫʪʩʢʘʷ ʦʙʣ., ʛ. ʉʣʶʜʷʥʢʘ, ʰʢʦʣʘ ˉ 2 

ð ɺʦʣʢʦʚʦʡ ʊʘʪʴʷʥʝ ʇʝʪʨʦʚʥʝ, ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣ., ʛ. ʉʪʨʫʥʠʥʦ, ʰʢʦʣʘ ˉ 11; 

ð ɺʦʣʢʦʚʫ ɸʥʜʨʝʶ ʖʨʴʝʚʠʯʫ, ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣ., ʛ. ɸʣʝʢʩʘʥʜʨʦʚ, ʰʢʦʣʘ ˉ 3; 

ð ɺʦʣʢʦʚʫ ʖʨʠʶ ʇʘʚʣʦʚʠʯʫ, ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣ., ʛ. ʉʪʨʫʥʠʥʦ, ʰʢʦʣʘ ˉ 11; 

ð ɼʛʝʙʫʘʜʟʝ ɿ.ɸ., ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ʛ. ɿʝʣʝʥʦʢʫʤʩʢ, ʰʢʦʣʘ ˉ 14; 

ð ɼʠʢʦʚʫ ɸʥʜʨʝʶ ɺʘʣʝʥʪʠʥʦʚʠʯʫ, ʛ. ʇʝʥʟʘ, ʰʢʦʣʘ ˉ 73; 

ð ɽʣʠʩʪʨʘʪʦʚʦʡ ɸʥʞʝʣʠʢʝ ɸʣʝʢʩʘʥʜʨʦʚʥʝ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ., ʛ. ʄʳʪʠʱʠ, ʏʋʆʐ 

çʃʦʛʦʩ ʄè;  

ð ɿʫʜʠʥʫ ɺʘʩʠʣʠʶ ʇʘʚʣʦʚʠʯʫ, ɸʨʜʘʪʦʚʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʡ ʪʝʭʥʠʢʫʤ, 

ʧʦʩʝʣʦʢ ɸʨʜʘʪʦʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣ.; 

ð ʂʘʤʝʥʝʮʢʦʡ ʊʘʪʴʷʥʝ ʉʝʤʸʥʦʚʥʝ, ʄʦʩʢʚʘ, ʰʢʦʣʘ ˉ 1530 çʐʢʦʣʘ ʃʦʤʦʥʦʩʦʚʘè; 

ð ʂʦʟʳʨʝʚʦʡ ʃʶʜʤʠʣʝ ɺʣʘʜʠʤʠʨʦʚʥʝ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ʧʦʩʝʣʦʢ ʉʝʣʠʚʘʥʦʚʢʘ, 

ʦʩʥʦʚʥʘʷ ʰʢʦʣʘ ˉ 16; 

ð ʂʦʤʙʘʨʦʚʦʡ ʉʚʝʪʣʘʥʝ ʀʚʘʥʦʚʥʝ, ʛ. ɺʦʨʦʥʝʞ, ʣʠʮʝʡ ˉ 2; 

ð ʂʦʩʝʥʢʦ ɽʣʝʥʝ ɺʠʢʪʦʨʦʚʥʝ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ʛ. ɿʝʣʝʥʦʢʫʤʩʢ, ʰʢʦʣʘ ˉ 12;  

ð ʃʫʢʴʷʥʦʚʦʡ ʅʘʪʘʣʠʠ ɺʣʘʜʠʤʠʨʦʚʥʝ, ɹʘʨʥʘʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʢʦʣʣʝʜʞ; 

ð ʄʫʨʘʚʴʝʚʦʡ ʆʣʴʛʝ ɺʠʢʪʦʨʦʚʥʝ, ʩʨʝʜʥʷʷ ʰʢʦʣʘ ʜʝʨʝʚʥʠ ʄʫʨʘʚʴʝʚʦ, ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣ.;  

ð ʇʠʯʫʛʠʥʫ ɺʠʪʘʣʠʶ ɺʣʘʜʠʤʠʨʦʚʠʯʫ, ʩʨʝʜʥʷʷ ʰʢʦʣʘ ʨʘʙʦʯʝʛʦ ʧʦʩʝʣʢʘ ʇʠʥʝʨʦʚʢʘ, 

ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣ., ɹʘʣʘʰʦʚʩʢʠʡ ʨ-ʥ; 

ð ʇʦʨʳʚʘʝʚʦʡ ʅʘʬʠʩʝ ʉʘʙʠʪʦʚʥʝ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʄʘʤʘʜʳʰʩʢʠʡ ʨ-ʥ, ʩʦʚʭʦʟ 

ñʄʘʤʘʜʳʰʩʢʠʡò, ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ; 

ð ʉʘʚʯʝʥʢʦ ɽʣʝʥʝ ɸʣʝʢʩʘʥʜʨʦʚʥʝ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ʩʝʣʦ ʉʦʣʜʘʪʦ-

ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʝ, ʰʢʦʣʘ ˉ 6; 

ð ʊʦʱʝʚʦʡ ʊʘʪʴʷʥʝ ɺʘʣʝʥʪʠʥʦʚʥʝ, ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣ., ʛ. ʂʘʨʘʙʘʥʦʚʦ, ʰʢʦʣʘ ˉ 7 ʠʤ. 

ɸ.ʇ. ʏʫʣʢʦʚʘ;   

ð ʌʠʨʩʦʚʦʡ ʄʘʨʠʠ ʅʠʢʦʣʘʝʚʥʝ, ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣ., ʛ. ʌʨʦʣʦʚʦ, ʰʢʦʣʘ ˉ 1 ʠʤʝʥʠ 

ɸ.ʄ. ɻʦʨʴʢʦʛʦ; 

ð ʎʘʧʠʥʦʡ ʊʘʠʩʠʠ ɸʣʝʢʩʘʥʜʨʦʚʥʝ, ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣ., ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ ʨ-ʥ, ʛ. 

ʂʘʨʘʙʘʥʦʚʦ, ʰʢʦʣʘ ˉ 7; 

ð ʗʨʮʝʚʦʡ ʆʣʴʛʝ ɺʣʘʜʠʤʠʨʦʚʥʝ, ʛ. ʗʨʦʩʣʘʚʣʴ, ʰʢʦʣʘ ˉ 33. 

ɾʫʨʥʘʣ ʜʣʷ ʪʝʭ, ʫ ʢʦʛʦ ʠʥʬʦʨʤʘʪʠʢʘ ï ʣʶʙʠʤʳʡ ʰʢʦʣʴʥʳʡ ʧʨʝʜʤʝʪ 

 

ɻʴʨʬʪʣ ˊ 69, ʙʛʜʬʪʫ 2022 ʜ. 
 
 

ɺʳʧʫʩʢ ˉ 8, ʷʥʚʘʨʴ 2017 ʛ. 

 



 

 

 

 

 

ʁʠ ʡʪʫʧʩʡʡ ʝʛʧʡʰʦʧʢ ʪʡʪʫʞʥʴ ʪʰʡʪʤʞʦʡʸ. ʋʧʥʙʪ ʎʙʩʩʡʧʫ  
 

ɼ.ʄ. ɿʣʘʪʦʧʦʣʴʩʢʠʡ,  

ɺ.ɺ. ʐʠʣʦʚ 
 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʥʦ ʥʘʡʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʜʚʦʠʯʥʘʷ 

ʩʠʩʪʝʤʘ ʙʳʣʘ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʘ ʚʝʣʠʢʠʤ ʥʝʤʝʮʢʠʤ ʫʯʥyʳʤ ɻʦʪʬʨʠʜʦʤ ɺʠʣʴʛʝʣʴʤʦʤ 

ʃʝʡʙʥʠʮʝʤ ʚ 1703 ʛʦʜʫ ʚ ʨʘʙʦʪʝ çExplication de lôArithm®tique Binaireéè [5]. ʆʜʥʘʢʦ ʵʪʦ ʥʝ 

ʩʦʚʩʝʤ ʪʘʢ. ɼʚʦʠʯʥʫʶ ʩʠʩʪʝʤʫ ʦʧʠʩʳʚʘʣʠ ʠ ʜʦ ʃʝʡʙʥʠʮʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʨʘʙʦʪʳ ʊʦʤʘʩʘ ʍʘʨʨʠʦʪʘ.  
 

 
ʈʠʩ. 1. ʊʦʤʘʩ ʍʘʨʨʠʦʪ  

ʊʦʤʘʩ ʍʘʨʨʠʦʪ (1560ï1621) ð ʘʥʛʣʠʡʩʢʠʡ 

ʤʘʪʝʤʘʪʠʢ, ʛʝʦʛʨʘʬ ʠ ʘʩʪʨʦʥʦʤ, ʚʦʩʧʠʪʘʥʥʠʢ 

ʆʢʩʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩʦʩʪʘʚʠʪʝʣʴ ʮʝʥʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʠ ʢʘʨʪʳ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʠʤ ʚ 1685-1686 ʛʛ. ʯʘʩʪʠ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ð ʰʪʘʪ ʉʝʚʝʨʥʘʷ 

ʂʘʨʦʣʠʥʘ ʉʐɸ), ʢʘʨʪʳ ʃʫʥʳ, ʢʦʪʦʨʫʶ ʦʥ ʥʘʙʣʶʜʘʣ 

ʯʝʨʝʟ ʟʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ ʚ ʦʜʥʦ ʚʨʝʤʷ ʩ ɻʘʣʠʣʝʝʤ [2, 1], ʠ, 

ʥʘʢʦʥʝʮ, ʘʚʪʦʨ ʪʨʫʜʘ çArtis Analyticae Praxisè 

(çʇʨʠʤʝʥʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʢ ʨʝʰʝʥʠʶ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡè) [7], ʠʟʜʘʥʥʦʛʦ ʚ ʃʦʥʜʦʥʝ 

ʩʧʫʩʪʷ 10 ʣʝʪ ʧʦʩʣʝ ʝʛʦ ʩʤʝʨʪʠ ʚ 1631 ʛʦʜʫ. ɺ ʧʦʩʣʝʜʥʝʤ 

ʩʦʯʠʥʝʥʠʠ, ʚʦ ʤʥʦʛʦʤ ʧʨʠʤʳʢʘʶʱʝʤ ʢ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ 

ʪʨʫʜʘʤ ɺʠʝʪʘ, ʍʘʨʨʠʦʪ ʧʦʩʪʘʚʠʣ ʩʝʙʝ ʟʘʜʘʯʝʡ ʠʟʣʦʞʠʪʴ 

çʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʢʫʩʩʪʚʦè ʩʚʦʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ 

ʣʝʛʯʝ ʠ ʧʨʦʱʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ. ʀʤʝʥʥʦ ʚ 

ʵʪʦʤ ʩʦʯʠʥʝʥʠʠ ʦʥ ʧʝʨʚʳʤ ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʢʠ ç>è ʠ ç<è [3].  

 

ʋʯʥyʳʡ ʧʨʦʞʠʣ ʦʯʝʥʴ ʙʫʨʥʫʶ ʞʠʟʥʴ [9]: ʦʥ ʫʯʘʩʪʚʦʚʘʣ ʚ ʵʢʩʧʝʜʠʮʠʷʭ ʚ ɸʤʝʨʠʢʫ, ʙʳʣ 

ʟʘʢʣʶʯʝʥ ʚ ʪʶʨʴʤʫ ʧʦ ʧʦʜʦʟʨʝʥʠʶ ʚ ʫʯʘʩʪʠʠ ʚ ʟʥʘʤʝʥʠʪʦʤ ʇʦʨʦʭʦʚʦʤ ʟʘʛʦʚʦʨʝ...1  

ʍʘʨʨʠʦʪ, ʦʩʪʘʚʠʚʰʠʡ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʩʪʨʘʥʠʮ ʨʫʢʦʧʠʩʝʡ, ʧʨʠ ʞʠʟʥʠ ʩʚʦʠ ʨʘʙʦʪʳ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ ʠ ʘʩʪʨʦʥʦʤʠʠ ʥʝ ʧʫʙʣʠʢʦʚʘʣ. ɺ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʤʥʦʛʠʝ ʝʛʦ ʪʨʫʜʳ 

ʥʝ ʫʚʠʜʝʣʠ ʩʚʝʪ ʝʱ yʮʝʣʳʭ ʪʨʠ ʩ ʧʦʣʦʚʠʥʦʡ ʩʪʦʣʝʪʠʷ; ʠʭ ʥʘʫʯʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ 

ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ XX ʚʝʢʘ [10, 6]. 

ɺ ʨʫʢʦʧʠʩʷʭ ʍʘʨʨʠʦʪʘ ʝʩʪʴ ʟʘʧʠʩʠ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʝʛʦ ʠʥʪʝʨʝʩ ʢ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ 

ʩʯʠʩʣʝʥʠʷ. ɺʧʝʨʚʳʝ ʦʥʠ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 1951 ʛ. ʙʠʦʛʨʘʬʦʤ ʍʘʨʨʠʦʪʘ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ 

                                                 
1 ʀ ʝʱy. ʆʥ ʙʳʣ, ʚʝʨʦʷʪʥʦ, ʧʝʨʚʳʤ ʯʝʣʦʚʝʢʦʤ, ʢʦʪʦʨʳʡ ʫʤʝʨ ʦʪ ʢʫʨʝʥʠʷ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ 

ʍʘʨʨʠʦʪ ʧʨʠʚʝʟ ʠʟ ɸʤʝʨʠʢʠ ʪʘʙʘʢ, ʚʩʷʯʝʩʢʠ ʝʛʦ ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʣ ʠ ʧʦʩʪʦʷʥʥʦ ʢʫʨʠʣ ʪʨʫʙʢʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʣʩʷ ʨʘʢ ʢʦʞʠé  

ʀʩʪʦʨʠʷ ʠʥʬʦʨʤʘʪʠʢʠ 
 



ʝʛʦ ʥʘʫʯʥʦʛʦ ʥʘʩʣʝʜʠʷ ɼʞʦʥʦʤ ʐʠʨʣʠ [8]. ʕʪʠ ʟʘʧʠʩʠ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʚ ʢʥʠʛʝ [4]. 

ɺ ʦʜʥʦʡ ʠʟ ʨʫʢʦʧʠʩʝʡ ʫʯʥyʦʛʦ ʧʨʠʚʝʜʝʥʘ, ʙʝʟ ʢʦʤʤʝʥʪʘʨʠʝʚ, ʩʣʝʜʫʶʱʘʷ ʪʘʙʣʠʮʘ: 
 

  16 16 

1 1 17 16 + 1 

2 2 18 16 + 2 

3 2 + 1 19 16 + 2 + 1 

4 4 20 16 + 4 

5 4 + 1 21 16 + 4 + 1 

6 4 + 2 22 16 + 4 + 2 

7 4 + 2 + 1 23 16 + 4 + 2 + 1 

8 8 24 16 + 8 

9 8 + 1 25 16 + 8 + 1 

10 8 + 2 26 16 + 8 + 2  

11 8 + 2 + 1 27 16 + 8 + 2 + 1 

12 8 + 4 28 16 + 8 + 4 

13 8 + 4 + 1 29 16 + 8 + 4 + 1 

14 8 + 4 + 2 30 16 + 8 + 4 + 2   

15 8 + 4 + 2 + 1 31 16 + 8 + 4 + 2 + 1 
 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ʦʪ 1 ʜʦ 31 ʚ ʚʠʜʝ ʩʫʤʤʳ 

ʩʪʝʧʝʥʝʡ ʯʠʩʣʘ 2 (1, 2, 4 ʠ ʪ. ʜ.). ʂʘʢ ʠʟʚʝʩʪʥʦ, ʪʘʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʝʨʝʚʦʜʝ 

ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ ʚ ʜʚʦʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ ʤʝʪʦʜʦʤ ʚʳʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʪʝʧʝʥʝʡ 

ʜʚʦʡʢʠ. 

ʅʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʤʝʨʥʦ ʩʪʘ ʩʪʨʘʥʠʮʘʭ ʨʫʢʦʧʠʩʠ ʧʨʠʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʪʘʙʣʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʩʝʭ ʧʦʜʤʥʦʞʝʩʪʚ ʠʟ n ʧʨʝʜʤʝʪʦʚ ʜʣʷ n = 1, 2, 3, 4 ʠ 5 (ʧʦʩʣʝ ʯʝʛʦ 

ʩʣʝʜʫʝʪ ʩʦʢʨʘʱʝʥʠʝ çʠ ʪ. ʜ.è). ʇʝʨʚʘʷ ʪʘʢʘʷ ʪʘʙʣʠʮʘ ʠʤʝʝʪ ʚʠʜ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 2. ʆʜʥʘ ʠʟ ʩʪʨʘʥʠʮ ʨʫʢʦʧʠʩʠ 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʝʡ ʧʨʠʚʝʜʝʥʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨ a, b, c, d ʠ ʝ ʨʘʚʥʳʭ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 1, 2, 4, 8 ʠ 16, ʠ ʢʘʞʜʦʝ ʯʠʩʣʦ 

ʨʘʚʥʦ ʩʫʤʤʝ ʟʥʘʯʝʥʠʡ ʮʠʬʨ. ʅʘʧʨʠʤʝʨ, ʯʠʩʣʦ 

3 ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ab (1 + 2), ʯʠʩʣʦ 6 ʢʘʢ 

bc (2 + 4), ʯʠʩʣʦ 25 ð ade (1 + 8 + 16) ʠ ʪ. ʧ. 

  

 

 

 



ɺʩʶ ʪʘʙʣʠʮʫ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ:  
 

a 1  a 1  a 1 

   b 2  b 2 

a 1  c 4  c 4 

b 2  d 8  d 8 

ab 1 + 2 = 3  ab 1 + 2 = 3  e 16 

   ac 1 + 4 = 5  ab 1 + 2 = 3 

a 1  ad 1 + 8 = 9  ac 1 + 4 = 5 

b 2  bc 2 + 4 = 6  ad 1 + 8 = 9 

c 4  bd 2 + 8 = 10  ae 1 + 16 = 17 

ab 1 + 2 = 3  cd 4 + 8 = 12  bc 2 + 4 = 6 

ac 1 + 4 = 5  abc 1 + 2 + 4 = 7  bd 2 + 8 = 10 

bc 2 + 4  = 6  abd 1 + 2 + 8 = 11  bʝ 2 + 16 = 18 

abc 1 + 2 + 4 = 7  acd 1 + 4 + 8 = 13  ce 4 + 16 = 20 

   bcd 2 + 4 + 8 = 14  de 8 + 16 = 24 

   abcd 1 + 2 + 4 + 8 = 15  abc 1 + 2 + 4 = 7 

      abd 1 + 2 + 8 = 11 

      abe 1 + 2 +16 = 19 

      acd 1 + 4 + 8 = 13 

      ace 1 + 4 + 16 = 21 

      ade 1 + 8 + 16 = 25 

      bcd 2 + 4 + 8 = 14 

      bce 2 + 4 + 16 = 22 

      cde 4 + 8 + 16 = 28 

      abcd 1 + 2 + 4 + 8 = 15 

      abce 1 + 2 + 4 + 16 = 23 

      abde 1 + 2 + 8 + 16 = 27 

      acde 1 + 4 + 8 + 16 = 29 

      bcde 2 + 4 + 8 + 16 = 30 

      abcde 1 + 2 + 4 + 8 + 16 = 31  

ʈʠʩ. 3. çʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡè ʚʘʨʠʘʥʪ ʨʠʩ. 2 
 

ɺʠʜʥʦ, ʯʪʦ ʧʨʠʚʝʜʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ ʚ ʚʠʜʝ ʩʫʤʤʳ ʩʪʝʧʝʥʝʡ ʯʠʩʣʘ 2. 

ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʥʠʮ ʍʘʨʨʠʦʪ ʦʧʠʩʳʚʘʝʪ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʝʣ. ʆʥ 

ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʧʨʠʤʝʨʳ ʜʣʷ ʩʣʫʯʘʝʚ ʦʪ n = 1 ʜʦ n = 5 (ʠ ʪʘʢʞʝ ʩ ʬʨʘʟʦʡ çʠ ʪ. ʜ.è). ʏʪʦʙʳ 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʵʪʦʪ ʚʘʨʠʘʥʪ, ʧʦʢʘʞʝʤ ʩʣʫʯʘʡ ʜʣʷ n = 3: 

 

ʈʠʩ. 4. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʝʣ ʦʪ 0 ʜʦ 7 



ɺʠʜʠʤʦ, ʍʘʨʨʠʦʪ ʠʤʝʣ ʚ ʚʠʜʫ ʩʣʝʜʫʶʱʝʝ. ɽʩʣʠ ʫʩʣʦʚʥʦ ʦʙʦʟʥʘʯʠʪʴ ʩʪʦʣʙʮʳ ʩʣʝʚʘ 

ʥʘʧʨʘʚʦ ð a, b, ʠ c, ʪʦ ʟʥʘʢ ç+è ʥʘ ʨʠʩ. 4 ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʦʤʫ, ʯʪʦ çɼʘ, ʵʪʦʪ ʩʠʤʚʦʣ 

(ʙʫʢʚʘ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʤʙʠʥʘʮʠʠ ʯʠʩʝʣ ʥʘ ʨʠʩ. 3è ʠ ʟʥʘʢ çïè ð ʢʘʢ çʅʝʪ, ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷè. 

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʜʚʦʠʯʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʯʠʩʝʣ. 

ɺ ʢʦʥʮʝ ʍʘʨʨʠʦʪ ʧʨʠʚʦʜʠʪ ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʪʘʙʣʠʮʳ: 

 

ʈʠʩ. 5. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʝʣ ʦʪ 7 ʜʦ 0 (ʚʘʨʠʘʥʪ 2) 
 

ʈʘʩʩʫʞʜʘʷ ʘʥʘʣʦʛʠʯʥʦ, ʥʦ ʩʯʠʪʘʷ, ʯʪʦ ʘ = 4, b = 2, ʩ = 1, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʝʡ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʧʠʩʠ ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ, ʨʘʚʥʳʝ ʩʫʤʤʝ ʵʣʝʤʝʥʪʦʚ, 

ʦʙʦʟʥʘʯʝʥʥʳʭ ʟʥʘʢʦʤ ç+è. ʊʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʜʚʦʠʯʥʦʡ ʟʘʧʠʩʴʶ ʯʠʩʝʣ 7, 6, é, 

0 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨ 0 ʠ 1: 

111 

110 

101 

100 

011 

010 

001 

000 
 

ɺ ʟʘʧʠʩʷʭ ʍʘʨʨʠʦʪʘ ʠʤʝʶʪʩʷ ʪʘʢʞʝ ʧʨʠʤʝʨʳ ʧʝʨʝʚʦʜʘ ʯʠʩʝʣ ʠʟ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʳ 

ʩʯʠʩʣʝʥʠʷ ʚ ʜʚʦʠʯʥʫʶ ʠ ʦʙʨʘʪʥʦ (ʨʠʩ. 6) ʠ ʧʨʠʤʝʨʳ ʚʳʯʠʩʣʝʥʠʡ ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ð 

ʩʣʦʞʝʥʠʷ, ʚʳʯʠʪʘʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ (ʨʠʩ. 7).  

 
ʈʠʩ. 6. ʇʨʠʤʝʨʳ ʧʝʨʝʚʦʜʘ ʯʠʩʝʣ 

ʠʟ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʜʚʦʠʯʥʫʶ ʠ ʦʙʨʘʪʥʦ 

 
ʈʠʩ. 7. ʇʨʠʤʝʨʳ ʚʳʯʠʪʘʥʠʷ, ʩʣʦʞʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ ʚ 

ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ 



ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʠ ʤʝʪʦʜʳ ʘʥʘʣʦʛʠʯʥʳ ʩʦʚʨʝʤʝʥʥʳʤ. ʊʘʢ, ʥʘ ʨʠʩ. 8 ʧʨʝʜʩʪʘʚʣʝʥ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʘʚʪʦʨʘʤʠ ʧʨʠʤʝʨ ʧʝʨʝʚʦʜʘ ʜʝʩʷʪʠʯʥʦʛʦ ʯʠʩʣʘ 109 ʚ ʜʚʦʠʯʥʫʶ ʩʠʩʪʝʤʫ 

ʠ ʦʙʨʘʪʥʦ.  
 

Conversio2   
 

109 

 64   |  7              1101101 

45 

32   |  6 

13 

8    |  4 

5 

4    |  3 

1    |  1 

ʈʠʩ. 8. ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʧʨʠʤʝʨ ʧʝʨʝʚʦʜʘ ʜʝʩʷʪʠʯʥʦʛʦ ʯʠʩʣʘ 109 ʚ ʜʚʦʠʯʥʫʶ 

ʩʠʩʪʝʤʫ 

 

ɺʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʥy ʫʞʝ ʫʧʦʤʠʥʘʚʰʠʡ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʪʝʧʝʥʝʡ 

ʜʚʦʡʢʠ (ʮʠʬʨʘʤʠ ʩʧʨʘʚʘ ʧʦʢʘʟʘʥʳ ʫʚʝʣʠʯʝʥʥʳʝ ʥʘ 1 ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʝʡ ʯʠʩʣʘ 2, ʢʦʪʦʨʳʝ 

ʧʦʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʝʜʠʥʠʮ ʚ ʜʚʦʠʯʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ). 

ʅʘ ʨʠʩ. 9 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ 1101101 ʚ ʜʝʩʷʪʠʯʥʦʝ 

(ʧʨʦʠʩʭʦʜʠʪ ʩʣʦʞʝʥʠʝ ʚʝʩʦʤʦʩʪʝʡ ʨʘʟʨʷʜʦʚ ð ʩʪʝʧʝʥʝʡ ʜʚʦʡʢʠ ʚ ʨʘʟʨʷʜʘʭ ʩ ʝʜʠʥʠʮʝʡ). 

Reductio 

1101101 

 

    64 

    32 

      8 

      4 

      1 

  109 

ʈʠʩ. 9. ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʧʨʠʤʝʨ ʧʝʨʝʚʦʜʘ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ 1101101 ʚ ʜʝʩʷʪʠʯʥʫʶ 

ʩʠʩʪʝʤʫ 
 

ʅʘ ʨʠʩ. 10ï12 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʯʠʪʘʥʠʷ, ʩʣʦʞʝʥʠʷ ʠ 

ʫʤʥʦʞʝʥʠʷ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ.  

Subductionis exempla 

10110010 

    111011 

  1110111 

 10101001 

    110111 

  1110010 

 

ʈʠʩ. 10. ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʧʨʠʤʝʨʳ ʚʳʯʠʪʘʥʠʷ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ 

                                                 
2 ɺʩʝ ʟʘʛʦʣʦʚʢʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʧʨʠʤʝʨʦʚ ʧʨʠʚʦʜʷʪʩʷ ʥʘ ʣʘʪʳʥʠ, ʢʘʢ ʚ ʦʨʠʛʠʥʘʣʝ. 



Additionis exempla  
 

111011 

   1110111 

 10110010 

        110111 

     1110010 

   10101001 
 

  ʈʠʩ. 11. ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʧʨʠʤʝʨʳ ʩʣʦʞʝʥʠʷ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ 
 

Multiplicatio 
 

              1101101 

              1101101 

              1101101 

          1101101 

        1101101 

    1101101 

  1101101______  

10111001101001 

ʈʠʩ. 12. ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʧʨʠʤʝʨ ʫʤʥʦʞʝʥʠʷ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ 
 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʘʭ ʟʥʘʢʦʚ ʦʧʝʨʘʮʠʡ. 

ʆʧʠʩʘʥ ʪʘʢʞʝ ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ ʫʤʥʦʞʝʥʠʷ, ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘ ʣʘʪʳʥʠ ʤʦʞʥʦ 

ʧʝʨʝʚʝʩʪʠ ʢʘʢ çʜʨʫʛʦʡ ʤʝʪʦʜ ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʣʦʞʝʥʠʷè (ʨʠʩ. 13).  

Aliter, cum additione successiva  

              1101101 

              1101101 

              1101101 

        10001000 

      10110001 

  10011001 

10111001______ 

10111001101001 
 

ʈʠʩ. 13. ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʧʨʠʤʝʨ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʫʤʥʦʞʝʥʠʷ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ 
 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ ʧʨʦʠʩʭʦʜʠʪ çʩʥʦʩè ʦʜʥʦʡ ʠʣʠ 

ʜʚʫʭ ʮʠʬʨ ʧʝʨʚʦʛʦ ʤʥʦʞʠʪʝʣʷ ʚ ʨʝʟʫʣʴʪʘʪ ʠ ʩʣʦʞʝʥʠʝ çʦʩʪʘʚʰʝʛʦʩʷè ʯʠʩʣʘ ʩ ʧʝʨʚʳʤ 

ʤʥʦʞʠʪʝʣʝʤ. ɿʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʧʝʨʚʳʤ ʤʥʦʞʠʪʝʣʝʤ ʩʢʣʘʜʳʚʘʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʩʫʤʤʳ (ʪʘʢʞʝ ʙʝʟ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʮʠʬʨ). ʇʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʩʣʦʞʝʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʠʩʢʦʤʳʡ 

ʨʝʟʫʣʴʪʘʪ. 

ʆʧʠʰʝʤ ʤʝʪʦʜ ʍʘʨʨʠʦʪʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʠʚʝʜʝʥʥʦʤʫ ʧʨʠʤʝʨʫ ʧʦʜʨʦʙʥʦ. 

1. ʇʝʨʚʳʡ ʤʥʦʞʠʪʝʣʴ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʧʝʨʚʫʶ ʩʧʨʘʚʘ ʮʠʬʨʫ ʚʪʦʨʦʛʦ ʤʥʦʞʠʪʝʣʷ.  

2. ʊʘʢ ʢʘʢ ʚʦ ʚʪʦʨʦʤ ʤʥʦʞʠʪʝʣʝ ʚʪʦʨʘʷ ʩʧʨʘʚʘ ʮʠʬʨʘ ð 0, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪ çʩʥʦʩʷʪʩʷè ʜʚʝ 

ʧʦʩʣʝʜʥʠʝ ʮʠʬʨʳ ʯʠʩʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʵʪʘʧʝ 1 (01). 

3. ʆʩʪʘʚʰʝʝʩʷ ʙʝʟ çʩʥʝʩʥyʥʳʭè ʮʠʬʨ ʪʦʣʴʢʦ ʯʪʦ ʫʢʘʟʘʥʥʦʝ ʯʠʩʣʦ (11011) ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʩ ʧʝʨʚʳʤ ʤʥʦʞʠʪʝʣʝʤ ð ʧʦʣʫʯʘʝʪʩʷ 10001000. 



4. ʊʘʢ ʢʘʢ ʚʦ ʚʪʦʨʦʤ ʤʥʦʞʠʪʝʣʝ ʯʝʪʚʨyʪʘʷ ʩʧʨʘʚʘ ʮʠʬʨʘ ð 1, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪ çʩʥʦʩʠʪʩʷè 

ʦʜʥʘ ʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ ʧʦʣʫʯʝʥʥʦʡ ʩʫʤʤʳ (0). 

5. ʆʩʪʘʚʰʝʝʩʷ ʯʠʩʣʦ (1000100) ʩʢʣʘʜʳʚʘʝʪʩʷ ʩ ʧʝʨʚʳʤ ʤʥʦʞʠʪʝʣʝʤ ð ʧʦʣʫʯʘʝʪʩʷ 

10110001. 

6. ʊʘʢ ʢʘʢ ʚʦ ʚʪʦʨʦʤ ʤʥʦʞʠʪʝʣʝ ʧʷʪʘʷ ʩʧʨʘʚʘ ʮʠʬʨʘ ð 0, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪ çʩʥʦʩʷʪʩʷè ʜʚʝ 

ʧʦʩʣʝʜʥʠʝ ʮʠʬʨʳ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ (01). 

7. ʆʩʪʘʚʰʝʝʩʷ ʯʠʩʣʦ (101100) ʩʢʣʘʜʳʚʘʝʪʩʷ ʩ ʧʝʨʚʳʤ ʤʥʦʞʠʪʝʣʝʤ ð ʧʦʣʫʯʘʝʪʩʷ 

10011001. 

8. ʊʘʢ ʢʘʢ ʚʦ ʚʪʦʨʦʤ ʤʥʦʞʠʪʝʣʝ ʩʝʜʴʤʘʷ ʩʧʨʘʚʘ ʮʠʬʨʘ ð 1, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪ çʩʥʦʩʠʪʩʷè 

ʦʜʥʘ ʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ (1). 

9. ʆʩʪʘʚʰʝʝʩʷ ʯʠʩʣʦ (1001100) ʩʢʣʘʜʳʚʘʝʪʩʷ ʩ ʧʝʨʚʳʤ ʤʥʦʞʠʪʝʣʝʤ ð ʧʦʣʫʯʘʝʪʩʷ 

10111001. 

10. ɺʩʝ ʮʠʬʨʳ ʚʪʦʨʦʛʦ ʤʥʦʞʠʪʝʣʷ ʫʯʪʝʥʳ ð ʚʩʷ ʧʦʩʣʝʜʥʷʷ ʩʫʤʤʘ çʩʥʦʩʠʪʩʷè ʚ 

ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʧʦ ʜʚʘ ʯʠʩʣʘ ʠ ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʦʛʜʘ ʧʦʣʫʯʘʶʪʩʷ ʩʨʘʟʫ ʜʚʝ ʮʠʬʨʳ 

ʨʝʟʫʣʴʪʘʪʘ (ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʤʝʪʦʜʝ ʫʤʥʦʞʝʥʠʷ, ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩ. 12, ʩʥʘʯʘʣʘ 

ʤʥʦʛʦʢʨʘʪʥʦ ʚʳʧʠʩʳʚʘʝʪʩʷ ʧʝʨʚʳʡ ʤʥʦʞʠʪʝʣʴ, ʧʦʩʣʝ ʯʝʛʦ ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʜʥʦʢʨʘʪʥʳʤ ʩʣʦʞʝʥʠʝʤ ʚʩʝʭ ʮʠʬʨ ʧʦ ʨʘʟʨʷʜʘʤ). 
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ʁʠ ʡʪʫʧʩʡʡ ʝʛʧʡʰʦʧʢ ʪʡʪʫʞʥʴ ʪʰʡʪʤʞʦʡʸ. ʎʬʙʦ ʃʙʩʙʥʷʶʤʵ  
    

ɼ.ʄ. ɿʣʘʪʦʧʦʣʴʩʢʠʡ,  

ɺ.ɺ. ʐʠʣʦʚ 
 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʧʨʝʜʳʜʫʱʝʡ ʩʪʘʪʴʝ, ʭʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ ʤʦʞʥʦ ʥʘʡʪʠ 

ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʜʚʦʠʯʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʘ ʚʝʣʠʢʠʤ ʥʝʤʝʮʢʠʤ 

ʫʯʸʥʳʤ ɻʦʪʬʨʠʜʦʤ ɺʠʣʴʛʝʣʴʤʦʤ ʃʝʡʙʥʠʮʝʤ ʚ 1703 ʛʦʜʫ ʚ ʩʪʘʪʴʝ çExplication de 

lôArithm®tique Binaireè [7], ʵʪʦ ʥʝ ʩʦʚʩʝʤ ʪʘʢ. ɼʚʦʠʯʥʘ ̫ʩʠʩʪʝʤʘ ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʠ ʜʦ ʃʝʡʙʥʠʮʘ: 

ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʦʜʠʣʘʩʴ ʠ ʦʧʠʩʳʚʘʣʘʩʴ ʨʘʙʦʪʘ ʊʦʤʘʩʘ ʍʘʨʨʠʦʪʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ  ʚʢʣʘʜʝ ʠʩʧʘʥʩʢʦʛʦ ʧʦʣʠʤʘʪʘ3 ʍʫʘʥʘ ʂʘʨʘʤʶʵʣʷ (Juan Caramuel y Lobkowitz, 

1606ï1682) (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʍʫʘʥ ʂʘʨʘʤʶʵʣʴ 

ʆʥ ʨʦʜʠʣʩʷ ʚ ʄʘʜʨʠʜʝ ʠ ʩ ʜʝʪʩʪʚʘ ʦʪʣʠʯʘʣʩʷ 

ʥʝʦʙʳʢʥʦʚʝʥʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʢ ʥʘʫʢʘʤ, ʦʩʦʙʝʥʥʦ ʢ 

ʤʘʪʝʤʘʪʠʢʝ ï ʚ ʜʝʩʷʪʴ ʣʝʪ ʦʥ ʫʞʝ ʦʧʫʙʣʠʢʦʚʘʣ 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʠʤ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ! ʖʥʳʡ 

ʚʫʥʜʝʨʢʠʥʜ ʙʳʣ ʟʘʤʝʯʝʥ ʫʯʸʥʳʤʠ ʤʦʥʘʭʘʤʠ, ʦʥ ʙʳʣ 

ʧʨʠʥʷʪ ʚ ʮʠʩʪʝʨʮʠʘʥʩʢʠʡ ʦʨʜʝʥ ʠ ʩʜʝʣʘʣ ʙʣʝʩʪʷʱʫʶ 

ʮʝʨʢʦʚʥʫʶ ʢʘʨʴʝʨʫ. ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ ʂʘʨʘʤʶʣʴ ʩʣʫʞʠʣ 

ʘʙʙʘʪʦʤ ʚ ʐʦʪʣʘʥʜʠʠ, ʥʘʩʪʦʷʪʝʣʝʤ ʤʦʥʘʩʪʳʨʷ ʚ ɺʝʥʝ, 

ʛʣʘʚʥʳʤ ʚʠʢʘʨʠʝʤ ʘʨʭʠʝʧʠʩʢʦʧʘ ʇʨʘʛʠ, ʝʧʠʩʢʦʧʦʤ ʚ 

ʆʪʨʘʥʪʦ ʠ ɺʠʜʞʝʚʘʥʦ (ʀʪʘʣʠʷ). ɺʦ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʇʨʘʛʝ ʦʥ ʧʦʢʘʟʘʣ ʩʝʙʷ ʢʘʢ ʦʪʚʘʞʥʳʡ ʚʦʠʥ: ʢʦʛʜʘ ʚ 1648 

ʛʦʜʫ ʚ ʭʦʜʝ ʊʨʠʜʮʘʪʠʣʝʪʥʝʡ ʚʦʡʥʳ ʛʦʨʦʜ ʦʩʘʜʠʣʠ 

ʰʚʝʜʩʢʠʝ ʚʦʡʩʢʘ, ʦʥ ʚʦʦʨʫʞʠʣ ʠ ʚʦʟʛʣʘʚʠʣ ʦʪʨʷʜ 

ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʝʡ [6].     

ʅʦ ʚʩʝ-ʪʘʢʠ ʛʣʘʚʥʦʡ ʩʪʨʘʩʪʴʶ ʚ ʝʛʦ ʞʠʟʥʠ ʙʳʣʘ ʥʘʫʢʘ. 

 

ʂʘʢ ʠ ʤʥʦʛʠʝ ʫʯʸʥʳʝ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʂʘʨʘʤʶʵʣʴ ʙʳʣ ʥʘʩʪʦʷʱʠʤ ʵʥʮʠʢʣʦʧʝʜʠʩʪʦʤ. ʆʥ ʟʥʘʣ 

ʤʥʦʞʝʩʪʚʦ ʷʟʳʢʦʚ, ʚʢʣʶʯʘʷ ʥʝ ʪʦʣʴʢʦ ʣʘʪʳʥʴ ʠ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʡ, ʥʦ ʠ ʜʨʝʚʥʝʝʚʨʝʡʩʢʠʡ, 

ʘʨʘʙʩʢʠʡ ʠ ʢʠʪʘʡʩʢʠʡ (ʠ ʜʘʞʝ ʩʦʩʪʘʚʣʷʣ ʝʛʦ ʛʨʘʤʤʘʪʠʢʫ). ʇʦʜʩʯʠʪʘʥʦ, ʯʪʦ ʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʥʝ 

ʤʝʥʝʝ 262 ʨʘʙʦʪ ʧʦ ʘʩʪʨʦʥʦʤʠʠ, ʬʠʟʠʢʝ, ʤʘʪʝʤʘʪʠʢʝ, ʣʦʛʠʢʝ, ʘ ʪʘʢʞʝ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ, 

ʚʦʝʥʥʦʤʫ ʜʝʣʫ, ʛʨʘʤʤʘʪʠʢʝ, ʧʦʣʠʪʠʢʝ, ʦʨʘʪʦʨʩʢʦʤʫ ʠʩʢʫʩʩʪʚʫ, ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʧʨʘʚʫ ʠ ʜʨ. 

ɺʝʨʦʷʪʥʦ, ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʨʘʙʦʪ ʂʘʨʘʤʶʵʣʷ, ʷʚʣʷʝʪʩʷ ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʚ 1670 

ʛʦʜʫ ʢʥʠʛʘ çMathesis biceps vetus et novaè (çɼʚʘ ʣʠʢʘ ʤʘʪʝʤʘʪʠʢʠ ï ʩʪʘʨʳʡ ʠ ʥʦʚʳʡè) [4] ï ʩʤ. 

ʨʠʩ. 2. ʅʝʢʦʪʦʨʳʝ ʠʩʪʦʨʠʢʠ ʩʯʠʪʘʶʪ ʝʝ ʩʘʤʳʤ ʧʦʣʥʳʤ ʩʚʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʪʦʛʦ 

ʚʨʝʤʝʥʠ. ɺ ʥʝʡ ʦʥ ʦʧʠʩʘʣ ʧʨʠʤʝʥʝʥʠʝ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʨʘʙʩʢʠʭ ʮʠʬʨ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ, ʢʫʣʴʪʫʨʳ ʠ ʪʝʭʥʠʢʠ, ʘ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ 

çArithmeticaè ï ʨʘʩʩʤʦʪʨʝʣ ʠ ʦʙʩʫʜʠʣ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ4.  

                                                 
3 ʇʦʣʠʤʘʪ (polymathǛs, ʛʨʝʯ. ˊɞɚɡɛŬɗɐɠ ï ʦʪ ́ɞɚɡ ï çʤʥʦʛʦè ʠ ɛŬɗɐɠ ï çʟʘʥʷʪʠʷè) ï çʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʯʝʣʦʚʝʢè, ʵʥʮʠʢʣʦʧʝʜʠʩʪ, ʯʝʣʦʚʝʢ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ, ʪʦʪ, ʯʴʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʠʥʪʝʨʝʩʳ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝ ʦʛʨʘʥʠʯʝʥʳ ʦʜʥʦʡ ʦʙʣʘʩʪʴʶ ʟʥʘʥʠʡ ʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʴʶ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ.  
4 ɺʩʝʛʦ ʚ ʢʥʠʛʝ 40 ʛʣʘʚ. 



 

ʈʠʩ. 2. ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ ʢʥʠʛʠ ʂʘʨʘʤʶʵʣʷ 
 

ʆʧʠʩʘʥʠʝ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʳ ʟʘʥʠʤʘʣʦ ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʥʠʮ ʧʝʨʚʦʡ ʛʣʘʚʳ ʢʥʠʛʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʙʳʣʘ ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ ʜʚʦʠʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʯʠʩʝʣ ʦʪ 1 ʜʦ 32 (ʩʤ. ʨʠʩ. 3).  

 

ʈʠʩ. 3. ʊʘʙʣʠʮʘ ʩ ʜʚʦʠʯʥʦʡ ʟʘʧʠʩʴʶ ʯʠʩʝʣ 

 

ɺʠʜʥʦ, ʯʪʦ ʧʨʠ ʟʘʧʠʩʠ ʯʠʩʝʣ ʚʤʝʩʪʦ ʮʠʬʨ 0 ʠ 1 ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʫʢʚʳ 

ʦ ʠ a.  

ʇʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʞʝ ʪʘʙʣʠʮʘ ʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʝʡ ʜʚʦʡʢʠ ʦʪ ʥʫʣʝʚʦʡ ʜʦ 50-ʡ 

(1 125 899 906 842 624). 



 

 

ʀʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟ ʢʥʠʛʠ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩ. 4. 

 

ʈʠʩ. 4. ʉʨʘʚʥʝʥʠʝ ʜʚʦʠʯʥʦʡ ʠ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤ 
 

ʀʥʬʦʨʤʘʮʠʶ ʥʘ ʨʠʩ. 4 ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʳ: 
 

ɼʚʦʠʯʥʘʷ ʩʠʩʪʝʤʘ  ʂʦʣʠʯʝʩʪʚʦ 

ʢʦʥʝʯʥʳʭ 

ʥʫʣʝʡ ʚ 

ʟʘʧʠʩʠ 

ɼʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ 

ʋʚʝʣʠʯʝʥʠʝ 

ʟʥʘʯʝʥʠʷ 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʜʝʩʷʪʠʯʥʦʝ 

ʟʥʘʯʝʥʠʝ 

ɼʚʦʠʯʥʦʝ 

ʯʠʩʣʦ 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʟʥʘʯʝʥʠʝ 

ʋʚʝʣʠʯʝʥʠʝ 

ʟʥʘʯʝʥʠʷ 

 1 1 0 1  

1 2 10 1 10 9 

2 4 100 2 100 90 

4 8 1000 3 1000 900 

8 16 10000 4 10000 9000 

16 32 100000 5 100000 90000 

32 64 1000000 6 1000000 900000 

 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʘʚʪʦʨ ʧʨʦʚʦʜʠʪ ʩʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʦʜʥʦʛʦ ʨʘʟʨʷʜʘ ʚ ʟʘʧʠʩʠ ʯʠʩʝʣ ʚ ʜʚʦʠʯʥʦʡ ʠ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʘʭ, ʠ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʪʘʢʦʝ ʜʦʙʘʚʣʝʥʠʠ ʛʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ, ʪʦ ʝʩʪʴ ʟʘʧʠʩʴ ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʯʠʩʣʘ ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʧʦʣʫʯʘʝʪʩʷ ʛʦʨʘʟʜʦ çʜʣʠʥʥʝʝè. ʂʘʨʘʤʶʵʣʴ ʥʝ ʪʦʣʴʢʦ ʦʧʠʩʘʣ 

ʜʚʦʠʯʥʫʶ ʩʠʩʪʝʤʫ, ʥʦ ʠ ʚʳʩʢʘʟʘʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʝʸ ʚʦʟʤʦʞʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʚ ʤʫʟʳʢʝ.  

ʊʘʙʣʠʮʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʪʘʙʣʠʮʝ ʥʘ ʨʠʩ. 2 ʠ ʪʘʙʣʠʮʝ ʩʪʝʧʝʥʝʡ ʜʚʦʡʢʠ, ʧʨʠʚʝʜʝʥʳ ʪʘʢʞʝ 

ʜʣʷ ʪʨʦʠʯʥʦʡ (ʩ çʮʠʬʨʘʤʠè ʦ, a, b, ʦʙʦʟʥʘʯʘʶʱʠʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0, 1 ʠ 2), ʠ ʯʝʪʚʝʨʠʯʥʦʡ 

(ʩ çʮʠʬʨʘʤʠè ʦ, a, ʩ, i) ʩʠʩʪʝʤ. ɼʣʷ ʩʠʩʪʝʤ ʩʯʠʩʣʝʥʠʷ ʦʪ ʧʷʪʝʨʠʯʥʦʡ ʜʦ ʜʝʚʷʪʝʨʠʯʥʦʡ 

ʂʘʨʘʤʶʵʣʴ ʜʘʝʪ ʪʦʣʴʢʦ ʪʘʙʣʠʮʫ ʩʪʝʧʝʥʝʡ ʦʩʥʦʚʘʥʠʡ ʵʪʠʭ ʩʠʩʪʝʤ. 

ɿʘʪʝʤ ʚ ʢʥʠʛʝ ʙʳʣʘ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʘ ʜʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʨʘʙʩʢʠʭ ʮʠʬʨ 0ï9 (ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ!). 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ, ʧʨʠʚʦʜʷ ʜʘʣʝʝ ʚ ʨʘʟʜʝʣʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʚʝʥʘʜʮʘʪʝʨʠʯʥʦʡ ʠ 

ʰʝʩʪʠʜʝʩʷʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʘʤʠ, ʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʝʡ ʯʠʩʝʣ 12 ʠ 60, ʂʘʨʘʤʶʵʣʴ ʟʘʧʠʩʳʚʘʝʪ 



ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ ʧʦ-ʨʘʟʥʦʤʫ: ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ï ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ (ʦʪ 1 ʜʦ 6), ʚʦ ʚʪʦʨʦʤ 

ï çʧʦ ʩʪʘʨʠʥʢʝè ï ʨʠʤʩʢʠʤʠ (ʦʪ I ʜʦ VII). 

ɻʦʨʘʟʜʦ ʤʝʥʝʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʢ ʠʜʝʝ ʨʘʩʩʤʦʪʨʝʪʴ ʜʚʦʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ 

ʂʘʨʘʤʶʵʣʴ ʧʨʠʰʝʣ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 30 ʣʝʪ ʨʘʥʴʰʝ. ʆ ʩʠʩʪʝʤʘʭ ʥʫʤʝʨʘʮʠʠ ʩ ʨʘʟʥʳʤʠ 

ʦʩʥʦʚʘʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʚʦʠʯʥʦʡ, ʦʥ ʧʠʩʘʣ ʝʱʝ ʚ ʩʦʯʠʥʝʥʠʠ çMathesis audaxè 

(çɼʝʨʟʥʦʚʝʥʥʘʷ ʤʘʪʝʤʘʪʠʢʘè) [3], ʫʚʠʜʝʚʰʝʤ ʩʚʝʪ ʚ 1644 ʛʦʜʫ. ʇʨʘʚʜʘ, ʧʨʠʤʝʨʦʚ ʟʘʧʠʩʠ ʯʠʩʝʣ 

ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʚ ʥʝʤ ʥʝ ʙʳʣʦ. ʆʪʤʝʪʠʤ, ʯʪʦ ʪʘʢʦʝ ʥʘʟʚʘʥʠʝ ʙʳʣʦ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʂʘʨʘʤʶʵʣʴ ʚʧʝʨʚʳʝ, ʟʘʜʦʣʛʦ ʜʦ ʨʘʙʦʪ ʃʝʡʙʥʠʮʘ, ʧʦʩʪʘʚʠʣ ʚ ʥʝʤ ʚʦʧʨʦʩ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʠ çʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʷʟʳʢʘè ʥʘʫʢʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʣʘ ʙʳ 

ʤʘʪʝʤʘʪʠʢʘ. ɺ ʵʪʦʤ ʪʨʫʜʝ ʦʥ ʧʨʠʟʳʚʘʣ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʚ ʣʦʛʠʢʝ, ʬʠʟʠʢʝ ʠ ʜʘʞʝé ʚ ʙʦʛʦʩʣʦʚʠʠ, ʠ ʜʘʚʘʣ ʧʨʠʤʝʨʳ (ʩ ʩʝʛʦʜʥʷʰʥʝʡ ʪʦʯʢʠ ʚʝʩʴʤʘ 

ʥʘʠʚʥʳʝ) ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʯʠʩʝʣ ʠ ʣʠʥʠʡ5.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʟʘʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʦʝ ʂʘʨʘʤʶʵʣʝʤ ʚ 1670 ʛʦʜʫ ʦʧʠʩʘʥʠʝ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʳ 

ʩʪʘʣʦ ʧʝʨʚʳʤ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʚ ʧʝʯʘʪʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʫʯʸʥʳʤʠ ʥʝ ʙʳʣʠ 

ʩʣʠʰʢʦʤ ʠʥʪʝʥʩʠʚʥʳʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ï ʣʠʯʥʳʤʠ, ʧʦ ʧʝʨʝʧʠʩʢʝ. ɸ ʝʩʣʠ ʥʝ ʙʳʣʦ ʣʠʯʥʦʡ ʩʚʷʟʠ, 

ʪʦ ʥʠ ʦ ʧʦʣʫʯʝʥʥʳʭ ʢʦʣʣʝʛʘʤʠ ʨʝʟʫʣʴʪʘʪʘʭ, ʥʠ ʦ ʚʳʭʦʜʝ ʫ ʥʠʭ ʢʥʠʛ ʜʨʫʛʠʝ ʫʯʸʥʳʝ ʤʦʛʣʠ ʠ ʥʝ 

ʟʥʘʪʴ. ɼʘ ʠ ʚ ʧʨʠʥʮʠʧʝ, ʢʘʢ ʤʳ ʚʠʜʝʣʠ ʥʘ ʧʨʠʤʝʨʝ ʊʦʤʘʩʘ ʍʘʨʨʠʦʪʘ, ʘʚʪʦʨʳ ʥʝ ʚʩʝʛʜʘ 

ʧʫʙʣʠʢʦʚʘʣʠ ʩʚʦʠ ʦʪʢʨʳʪʠʷ. ʇʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ ʠʜʝʠ çʧʝʨʝʦʪʢʨʳʚʘʣʠʩʴè ʧʦ ʤʥʦʛʫ ʨʘʟ 

ʥʝʟʘʚʠʩʠʤʦ ʨʘʟʥʳʤʠ ʣʶʜʴʤʠ. ʉ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʦʡ ʢʘʢ ʨʘʟ ʵʪʦ ʠ ʧʨʦʠʟʦʰʣʦ. ʄʳʩʣʴ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʯʠʩʣʘ ʜʚʫʤʷ ʮʠʬʨʘʤʠ ʥʘʯʠʥʘʷ ʩ XVII  ʚ. ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʦʟʥʠʢʘʣʘ ʫ ʝʚʨʦʧʝʡʩʢʠʭ 

ʫʯʸʥʳʭ ï ʍʘʨʨʠʦʪʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʛʦ ʂʘʨʘʤʶʵʣʷ, ʜʘ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ [6]. ʆʜʥʘʢʦ ʢʥʠʛʘ 

ʂʘʨʘʤʶʵʣʷ çMathesis biceps vetus et novaè ʝʚʨʦʧʝʡʩʢʠʤ ʫʯʸʥʳʤ ʙʳʣʘ ʧʨʝʢʨʘʩʥʦ ʠʟʚʝʩʪʥʘ, ʠ, 

ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʃʝʡʙʥʠʮ ʝ yʟʥʘʣ [1]. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʛʣʘʟʘʭ ʫʯʸʥʳʭ ʪʦʛʦ ʚʨʝʤʝʥʠ ʜʚʦʠʯʥʘʷ 

ʩʠʩʪʝʤʘ ʷʚʥʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʳʯʠʩʣʝʥʠʡ), ʠ ʚʠʜʝʣʘʩʴ ʠʤ ʣʠʰʴ ʥʝʢʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʢʫʨʴʟyʦʤ. ɺʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ 

ʥʦʚʘʪʦʨʩʢʘʷ ʠʜʝʷ ʂʘʨʘʤʶʵʣʷ ʠ ʥʝ ʚʳʟʚʘʣʘ ʙʦʣʴʰʦʛʦ ʠʥʪʝʨʝʩʘ ʩʦʚʨʝʤʝʥʥʠʢʦʚ. ʀ ʪʦʣʴʢʦ ʨʘʙʦʪʘ 

ʃʝʡʙʥʠʮʘ, ʙʳʚʰʝʛʦ ʥʝ ʪʦʣʴʢʦ ʚʝʣʠʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤ, ʥʦ ʠ ʥʝ ʤʝʥʝʝ ʚʝʣʠʢʠʤ ʬʠʣʦʩʦʬʦʤ, ʠ 

ʢʦʪʦʨʳʡ ʧʨʠʰʣy ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʠʣʫ ʩʚʦʠʭ ʬʠʣʦʩʦʬʩʢʠʭ ʚʦʟʟʨʝʥʠʡ, 

ʟʘʩʪʘʚʠʣʘ ʤʘʪʝʤʘʪʠʢʦʚ ʦʙʨʘʪʠʪʴ ʥʘ ʥʝ yʚʥʠʤʘʥʠʝ.  
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çʊʧʛʞʩʱʞʦʦʙʸ ʙʩʡʭʥʞʫʡʣʙè ɻʙʯʤʙʛʙ ʂʧʠʞʭʙ ʈʞʤʡʣʙʦʙ 
 

ɿʣʘʪʦʧʦʣʴʩʢʠʡ ɼ.ʄ. 

ʆ ʪʦʤ, ʢʘʢ ʘʚʪʦʨ ʩʪʘʪʴʠ ʚʩʸ ʫʟʥʘʣ  
 

ɺ 1971 ʛʦʜʫ ɸʥʪʦʥ ɻʣʘʟʝʨ, ʧʨʦʬʝʩʩʦʨ ʤʘʪʝʤʘʪʠʢʠ ʇʝʥʩʠʣʴʚʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʉʐɸ) ʦʧʫʙʣʠʢʦʚʘʣ ʢʥʠʛʫ [1] çHistory of binary and other nondecimal numerationè (çʀʩʪʦʨʠʷ 

ʜʚʦʠʯʥʦʡ ʠ ʜʨʫʛʠʭ ʥʝʜʝʩʷʪʠʯʥʳʭ ʩʠʩʪʝʤ ʩʯʠʩʣʝʥʠʷè). ʕʪʦʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʪʨʫʜ, 

ʚʳʜʝʨʞʘʚʰʠʡ ʜʚʘ ʠʟʜʘʥʠʷ, ʚʢʣʶʯʘʝʪ ʧʦʜʨʦʙʥʳʡ ʦʙʟʦʨ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʨʘʙʦʪ ʧʦ ʠʩʪʦʨʠʠ 

ʥʝʜʝʩʷʪʠʯʥʳʭ ʩʠʩʪʝʤ ʩʯʠʩʣʝʥʠʷ ʩ ʢʦʥʮʘ XVI  ʚʝʢʘ ʜʦ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ. ʊʦʣʴʢʦ 

ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 250 ʠʩʪʦʯʥʠʢʦʚ! 

ʅʘ ʩʪʨ. 83 ʫʧʦʤʷʥʫʪʦʡ ʢʥʠʛʠ ʤʦʞʥʦ ʧʨʦʯʝʩʪʴ: çʏʘʨʣʴʟ ʍʘʪʪʦʥ ʚ 1815 ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʣ 

ñʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʠ ʬʠʟʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴò6. ʆʥ ʦʙʲʷʩʥʷʝʪ ʧʦʥʷʪʠʝ ñʜʚʦʠʯʥʘʷ ʘʨʠʬʤʝʪʠʢʘò ʢʘʢ 

ñé ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʘʨʠʬʤʝʪʠʢʠ, ʢʦʪʦʨʘʷ é ʣʫʯʰʝ, ʯʝʤ ʦʙʳʯʥʘʷ, ʧʨʠʩʧʦʩʦʙʣʝʥʘ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʯʠʩʝʣ éòè.  
 

 
ʈʠʩ. 1 

ɸʚʪʦʨ ʵʪʦʡ ʩʪʘʪʴʠ ʦʟʥʘʢʦʤʠʣʩʷ ʩ ʨʘʙʦʪʦʡ ʍʘʪʪʦʥʘ. 

ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚ ʥʝʡ, ʢʨʦʤʝ ʧʨʠʚʝʜʸʥʥʦʡ ʮʠʪʘʪʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʠ ʜʨʫʛʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʜʚʦʠʯʥʦʡ ʘʨʠʬʤʝʪʠʢʦʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʧʦʤʠʥʘʝʪʩʷ 

ʢʥʠʛʘ [3] ʘʚʪʦʨʘ çIos. Pelican, of Pragueéè, ʠʟʜʘʥʥʘʷ ʚ 

1712 ʛʦʜʫ (ɸ. ɻʣʘʟʝʨʦʤ ʚ ʧʝʨʝʯʥʝ ʣʠʪʝʨʘʪʫʨʳ ʢ [1] ʦʥʘ 

ʥʝ ʫʢʘʟʘʥʘ). ʄʳ ʥʘʰʣʠ ʫʢʘʟʘʥʥʫʶ ʢʥʠʛʫ [3]7. ɽʸ ʧʦʣʥʦʝ 

ʥʘʟʚʘʥʠʝ ʥʘ ʣʘʪʳʥʠ ʟʚʫʯʠʪ ʪʘʢ: çArithmeticus Perfectus 

Qui tria numerare nescit. Seu Arithmetica Dualis, In qua 

Numerando non proceditur, nisi ad duo, & tamen omnes 

quaestiones Arithmeticae negotio facili enodari possuntè. 

ɽʛʦ ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʢʘʢ çʉʦʚʝʨʰʝʥʥʘʷ ʘʨʠʬʤʝʪʠʢʘ 

ʜʣʷ ʪʝʭ, ʢʪʦ ʥʝ ʫʤʝʝʝʪ ʩʯʠʪʘʪʴ ʜʦ ʪʨʝʭ, ʠʣʠ ʜʚʦʠʯʥʘʷ 

ʘʨʠʬʤʝʪʠʢʘ, ʚ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ ʜʝʡʩʪʚʫʝʪ ʩʯʠʪʘʝʪ 

ʪʦʣʴʢʦ ʜʦ ʜʚʫʭ, ʩʯʠʪʘʷ, ʠ ʚʩʝ ʞʝ ʚʩʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ 

ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʙʝʟ ʦʩʦʙʳʭ ʧʨʦʙʣʝʤè. ɸʚʪʦʨ 

ï ɺʘʮʣʘʚ ʁʦʟʝʬ ʇʝʣʠʢʘʥ8. 

 

 

 

 

                                                 
6 ʉʤ. [2]. ï ɼ.ɿ. 
7 ʕʪʘ ʢʥʠʛʘ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʢʥʠʛʝ [1]. 
8 ʄ  rʧʨʠʚʦʜʠʤ ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʧʠʩʘʥʠʝ ʠʤʝʥʠ ʠ ʬʘʤʠʣʠʡ ʥʘ ʯʝʰʩʢʦʤ ʷʟʳʢʝ. 



 

ʉʦʜʝʨʞʘʥʠʝ ʢʥʠʛʠ 
 

ʂʥʠʛʘ ʇʝʣʠʢʘʥʘ ʠʤʝʝʪ ʦʙʲʸʤ 86 ʩʪʨ. ʠ ʚʢʣʶʯʘʝʪ ʧʨʝʜʠʩʣʦʚʠʝ, ʦʙʨʘʱʝʥʠʝ ʢ ʯʠʪʘʪʝʣʶ ʠ 

ʯʝʪʳʨʝ ʛʣʘʚʳ. ʕʧʠʛʨʘʬ ʢ ʢʥʠʛʝ çServorum minimusè ʤʦʞʥʦ ʠʩʪʦʣʢʦʚʘʪʴ ʢʘʢ çʀʩʧʦʣʴʟʫʡ 

ʤʠʥʠʤʫʤè. 

ɻʣʘʚʘ I çDe numeris ArithmeticÞ Dualis integrisè ʧʦʩʚʷʱʝʥʘ ʮʝʣʳʤ ʜʚʦʠʯʥʳʤ ʯʠʩʣʘʤ. ɺ 

ʨʘʟʜʝʣʝ I ʜʘʥʥʦʡ ʛʣʘʚʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ, 

ʦʪʤʝʯʝʥʘ ʝʸ ʧʨʦʩʪʦʪʘ. ʊʘʢ, ʫʢʘʟʘʥʦ, ʯʪʦ ʪʘʙʣʠʮʘ ʫʤʥʦʞʝʥʠʷ ʚ ʥʝʡ ʩʦʩʪʦʠʪ ʚʩʝʛʦ ʠʟ ʦʜʥʦʡ 

ʩʪʨʦʯʢʠ: 1 Ĭ 1 = 1. 

ɺ ʨʘʟʜʝʣʝ II  çNumeratione ArithmeticÞ Dualisè ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʧʠʩʠ 

ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ, ʘ ʚ ʨʘʟʜʝʣʘʭ IIIïVI ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ 

(ʩʣʦʞʝʥʠʝ, ʚʳʯʠʪʘʥʠʝ, ʫʤʥʦʞʝʥʠʝ ʠ ʜʝʣʝʥʠʝ) ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ. ɺʩʝʤ ʨʘʩʯʸʪʘʤ 

ʧʨʝʜʰʝʩʪʚʫʶʪ ʧʦʜʨʦʙʥʳʝ ʨʘʟʲʷʩʥʝʥʠʷ, ʘ ʧʦ ʦʢʦʥʯʘʥʠʠ ʚʳʯʠʩʣʝʥʠʡ ʘʚʪʦʨ ʜʘʸʪ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʦ ʚʩʝʭ ʧʨʠʤʝʨʘʭ ʩʧʨʘʚʘ ʟʘʧʠʩʘʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʝʩʷʪʠʯʥʳʝ (ʚ ʢʥʠʛʝ ʠʭ ʥʘʟʚʘʥʠʝ ï vulgares) ʯʠʩʣʘ. 

ʇʝʨʝʡʜʸʤ ʢ ʫʧʨʘʞʥʝʥʠʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʢʥʠʛʝ. ʇʝʨʚʦʝ ʜʝʡʩʪʚʠʝ ï ʩʣʦʞʝʥʠʝ.   

 

 

ʈʠʩ. 2. ʇʨʠʤʝʨ ʩʣʦʞʝʥʠʷ ʯʠʩʝʣ ʠʟ ʢʥʠʛʠ  ɺʘʮʣʘʚʘ ʇʝʣʠʢʘʥʘ 
 

ɺʠʜʥʦ (ʩʤ. ʨʠʩ. 2), ʯʪʦ ʧʨʠ ʩʣʦʞʝʥʠʠ ʚ ʨʘʟʨʷʜʝ ʜʚʫʭ ʝʜʠʥʠʮ ʧʦʣʫʯʘʶʱʠʡʩʷ ʧʝʨʝʥʦʩ 

ʝʜʠʥʠʮʳ çʚ ʫʤʝè ʦʪʤʝʯʘʝʪʩʷ ʪʦʯʢʦʡ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʩʦʩʝʜʥʝʤ ʩʣʝʚʘ ʨʘʟʨʷʜʝ. ɽʩʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʚ ʨʘʟʨʷʜʝ (ʩ ʫʯʸʪʦʤ ʧʝʨʝʥʦʩʘ) ʨʘʚʥʦ ʯʝʪʳʨʸʤ, ʪʦ ʝʜʠʥʠʮʘ ʧʝʨʝʥʦʩʠʪʩʷ ʚ 

ʨʘʟʨʷʜ, ʷʚʣʷʶʱʠʡʩʷ ʚʪʦʨʳʤ ʩʣʝʚʘ ʦʪ ʪʝʢʫʱʝʛʦ (ʠ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʪʦʯʢʦʡ ʚ ʵʪʦʤ ʨʘʟʨʷʜʝ). 

ɼʘʥʥʘʷ ʬʦʨʤʘ ʟʘʧʠʩʠ ʦʙʣʝʛʯʘʝʪ ʩʣʦʞʝʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʣʘʛʘʝʤʳʭ. 

ɽʱʸ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʝʪʦʜʠʢʘ ʚʳʯʠʪʘʥʠʷ: ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʪʝʢʩʪʝ ʠ ʚ 

ʧʨʠʤʝʨʝ ʢʘʞʜʘʷ ʮʠʬʨʘ ʫʤʝʥʴʰʘʝʤʦʛʦ ʠ ʚʳʯʠʪʘʝʤʦʛʦ ʦʙʦʟʥʘʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʡ ʙʫʢʚʦʡ (ʩʤ. ʨʠʩ. 

3). ɿʘʠʤʩʪʚʦʚʘʥʠʝ ʝʜʠʥʠʮʳ ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʦʩʝʜʥʝʤ ʩʣʝʚʘ ʨʘʟʨʷʜʝ çʰʪʨʠʭʦʤè. 

 
ʈʠʩ. 3. ʇʨʠʤʝʨ ʚʳʯʠʪʘʥʠʷ ʯʠʩʝʣ ʚ ʢʥʠʛʝ  ɺʘʮʣʘʚʘ ʇʝʣʠʢʘʥʘ 

 



ʂ ʩʦʞʘʣʝʥʠʶ, ʚʦ ʚʪʦʨʦʤ ʧʨʠʤʝʨʝ ʚʳʯʠʪʘʥʠʷ ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ (ʩʤ. ʨʠʩ. 4) ʠʤʝʝʪʩʷ 

çʦʧʝʯʘʪʢʘè ʚ ʜʝʩʷʪʠʯʥʦʤ ʟʥʘʯʝʥʠʠ ʧʦʣʫʯʝʥʥʦʡ ʨʘʟʥʦʩʪʠ. 

 

ʈʠʩ. 4 
 

ɺ ʢʦʥʮʝ ʨʘʟʜʝʣʘ çɺʳʯʠʪʘʥʠʝè ʘʚʪʦʨ ʧʨʠʚʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ, ʩʤʳʩʣ 

ʢʦʪʦʨʦʛʦ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʘʷ ʮʠʬʨʘ ʨʘʟʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʘ ʪʦʣʴʢʦ 0 (ʢʦʛʜʘ ʮʠʬʨʳ 

ʫʤʝʥʴʰʘʝʤʦʛʦ ʠ ʚʳʯʠʪʘʝʤʦʛʦ ʨʘʚʥʳ) ʠʣʠ 1.  

ʊʘʢ ʞʝ ʧʦʜʨʦʙʥʦ ʚ ʢʥʠʛʝ ʦʧʠʩʳʚʘʝʪʩʷ ʠ ʫʤʥʦʞʝʥʠʝ (ʩʤ. ʨʠʩ. 5): 

 

ʈʠʩ. 5. ʇʨʠʤʝʨ ʫʤʥʦʞʝʥʠʷ ʯʠʩʝʣ ʠʟ ʢʥʠʛʠ  ɺʘʮʣʘʚʘ ʇʝʣʠʢʘʥʘ 
 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚʦ ʚʪʦʨʦʤ ʧʨʠʤʝʨʝ (ʩʤ. ʨʠʩ. 6) ʇʝʣʠʢʘʥ ʥʝ ʩʤʝʱʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʯʠʩʣʘ ʥʘ ʫʨʦʚʝʥʴ ʝʜʠʥʠʮ ʚ ʤʥʦʞʠʪʝʣʝ, ʢʘʢ ʚ ʧʝʨʚʦʤ ʧʨʠʤʝʨʝ, ʘ ʫʯʠʪʳʚʘʝʪ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʫʣʝʡ ʚ ʢʘʞʜʦʤ ʠʟ ʜʚʫʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ.  

 

ʈʠʩ. 6 
 

ʇʨʠʚʝʜʸʥʥʳʡ ʧʨʠʤʝʨ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʪʘʢ: 

   1 0 1 0 1 1 0 1  

      1 0 0 1 0  

   1 0 1 0 1 1 0 1 0 

1 0 1 0 1 1 0 1 0 0 0 0 

1 1 0 0 0 0 1 0 1 0 1 0 

ʇʦʩʢʦʣʴʢʫ ʚ ʟʘʧʠʩʠ ʤʥʦʞʠʪʝʣʷ 10010 ʝʜʠʥʠʮʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʤ ʠ ʧʷʪʦʤ 

ʨʘʟʨʷʜʘʭ, ʫʤʥʦʞʝʥʠʝ ʥʘ ʥʠʭ ʙʫʜʝʪ ʧʦʜʨʘʟʫʤʝʚʘʪʴ çʩʤʝʱʝʥʠʝè ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 



ʚʧʨʘʚʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʯʠʩʣʦ ʨʘʟʨʷʜʦʚ (ʩʨʘʚʥʠʪʝ ʩ ʫʤʥʦʞʝʥʠʝʤ ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ, ʚ 

ʟʘʧʠʩʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʥʫʣʠ).   

ɺ ʧʨʠʤʝʯʘʥʠʠ ʧʦʩʣʝ ʨʘʟʜʝʣʘ, ʧʦʩʚʷʱʸʥʥʦʛʦ ʫʤʥʦʞʝʥʠʶ, ʘʚʪʦʨ, ʥʘʨʷʜʫ ʩ ʦʙʱʠʤʠ 

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʚʦʧʨʦʩʘʤʠ, ʧʨʠʚʦʜʠʪ ʠʥʪʝʨʝʩʥʳʡ ʧʨʠʤʝʨ ʫʤʥʦʞʝʥʠʷ ʯʠʩʣʘ 1110111 ʥʘ 11110 

(ʩʤ. ʨʠʩ 7). 

 

ʈʠʩ. 7 

ɸʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʥʸʤ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʇʝʣʠʢʘʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʤʥʦʞʠʪʝʣʴ 11110 ʢʘʢ ʨʘʟʥʦʩʪʴ ʜʚʫʭ ʯʠʩʝʣ 100000 ʠ 10. ʋʤʥʦʞʝʥʠʝ ʥʘ ʵʪʠ ʯʠʩʣʘ ʧʨʦʚʦʜʠʪʩʷ 

ʦʯʝʥʴ ʧʨʦʩʪʦ (ʥʘ ʨʠʩ. 7 ʨʝʟʫʣʴʪʘʪʳ ʦʙʦʟʥʘʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʫʢʚʘʤʠ Q ʠ R), ʘ ʠʩʢʦʤʦʝ 

çʦʩʥʦʚʥʦʝè ʧʨʦʠʟʚʝʜʝʥʠʝ S ʨʘʚʥʦ ʨʘʟʥʦʩʪʠ ʟʥʘʯʝʥʠʡ Q ʠ R. ʇʦ ʩʫʪʠ, ʘʚʪʦʨʦʤ ʧʨʠʤʝʥʸʥ 

ʜʠʩʪʨʠʙʫʪʠʚʥʳʡ ʟʘʢʦʥ ʫʤʥʦʞʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʯʠʪʘʥʠʶ. ʊʘʢʦʡ ʧʨʠʸʤ (ʧʦʜʯʝʨʢʥʸʤ: 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ ʥʘʯʘʣʝ XVIII  ʚʝʢʘ!) ʵʬʬʝʢʪʠʚʥʝʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʫʤʥʦʞʝʥʠʷ ʤʥʦʞʠʤʦʛʦ ʥʘ 1 

ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʣʦʞʝʥʠʷ.  

ɺ ʧʨʠʤʝʨʘʭ ʜʝʣʝʥʠʷ (ʧʝʨʚʳʡ ʠʟ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ï ʩʤ. ʨʠʩ. 8, ʛʜʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʜʝʣʝʥʠʷ 1001101 ʥʘ 101) ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪʩʷ ʚ ʚʠʜʝ 

ʩʤʝʰʘʥʥʳʭ ʯʠʩʝʣ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 1111
 
 (ʨʠʩ. 8), 100

 
 (ʨʠʩ. 9) ʠ 110

 
 (ʨʠʩ. 10 

ʩʧʨʘʚʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʜʝʣʝʥʠʝ ʩ ʦʩʪʘʪʢʦʤ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʜʝʣʝʥʠʷ ʥʘʮʝʣʦ ʧʨʠ ʵʪʦʤ ʥʝ ʠʩʢʣʶʯʝʥʘ.  

 

ʈʠʩ. 8. ʆʧʠʩʘʥʠʝ ʜʝʣʝʥʠʷ 1001101 ʥʘ 101  
 

 
ʈʠʩ. 9. ɼʝʣʝʥʠʝ 1110111 ʥʘ 11011 



 

ʈʠʩ. 10. ɼʝʣʝʥʠʝ 110101 ʥʘ 1000 
 

ɸʥʘʣʠʟ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ. 9 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʇʝʣʠʢʘʥ ʩʪʘʨʘʝʪʩʷ ʧʨʝʜʫʧʨʝʜʠʪʴ ʚʦʟʤʦʞʥʳʝ 

ʦʰʠʙʢʠ ʧʨʠ ʜʝʣʝʥʠʠ: ʟʘʤʝʪʠʤ, ʯʪʦ ʥʝʧʦʣʥʦʝ ʯʘʩʪʥʦʝ ʟʜʝʩʴ ʦʢʘʥʯʠʚʘʝʪʩʷ ʜʚʫʤʷ ʥʫʣʷʤʠ, ʪʝʨʷʪʴ 

ʢʦʪʦʨʳʝ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ.  

ɺ ʜʦʧʦʣʥʝʥʠʠ ʧʦʩʣʝ ʨʘʟʜʝʣʘ ʦ ʜʝʣʝʥʠʠ ʯʠʩʝʣ ʘʚʪʦʨ ʢʥʠʛʠ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʧʨʦʮʝʜʫʨʘ ʜʝʣʝʥʠʷ ʫʧʨʦʱʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʜʝʣʠʪʝʣʴ ʦʢʘʥʯʠʚʘʝʪʩʷ ʦʜʥʠʤ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʤʠ ʥʫʣʷʤʠ, ʪʦ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʜʝʣʝʥʠʝ ʥʘ ʥʝʛʦ ʙʝʟ ʢʦʥʝʯʥʳʭ ʥʫʣʝʡ, ʦʪʙʨʦʩʠʚ 

(ʩʧʨʘʚʘ) ʚ ʜʝʣʠʤʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʬʨ (ʩʤ. ʧʨʠʤʝʨ ʥʘ ʨʠʩ.10).  

ɼʘʣʝʝ ʦʥ ʠʟʣʘʛʘʝʪ ʦʨʠʛʠʥʘʣʴʥʫʶ (ʠ ʵʬʬʝʢʪʠʚʥʫʶ!) ʤʝʪʦʜʠʢʫ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʝʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʚʤʝʩʪʦ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʚʳʯʠʪʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʮʠʷ ʩʣʦʞʝʥʠʷ, 

ʫʤʥʦʞʝʥʠʝ ʥʘ ʯʠʩʣʦ ʠʟ ʝʜʠʥʠʮʳ ʠ ʥʝʩʢʦʣʴʢʠʭ ʥʫʣʝʡ, ʘ ʪʘʢʞʝ ʜʝʣʝʥʠʝ ʥʘ ʪʘʢʦʝ ʯʠʩʣʦ. 

ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʇʝʣʠʢʘʥ ʨʘʩʩʢʘʟʳʚʘʝʪ (ʚʦ ʬʨʘʛʤʝʥʪʝ, 

ʥʘʟʚʘʥʥʦʤ ʠʤ çExamen prÞditarum specierumè) ʦ ʪʦʤ, ʢʘʢ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ: 

ï ʚʳʯʠʪʘʥʠʷ ï ʧʫʪʸʤ ʩʣʦʞʝʥʠʷ (ʠ ʥʘʦʙʦʨʦʪ); 

ï ʜʝʣʝʥʠʷ ï ʧʫʪʸʤ ʫʤʥʦʞʝʥʠʷ (ʠ ʥʘʦʙʦʨʦʪ). 

ʇʨʠ ʵʪʦʤ ʦʥ ʩʩʳʣʘʝʪʩʷ ʥʘ ʧʨʠʚʝʜʸʥʥʳʝ ʨʘʥʝʝ ʧʨʠʤʝʨʳ. ʂʦʥʝʯʥʦ, ʪʘʢʘʷ ʧʨʦʚʝʨʢʘ 

ʚʧʦʣʥʝ ʩʦʚʨʝʤʝʥʥʘ. 

ɺ ʛʣʘʚʝ II  ʢʥʠʛʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʨʦʙʠ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʟʳʚʘʶʪ 

çʦʙʳʢʥʦʚʝʥʥʳʤʠè. ʆʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʩ ʥʠʤʠ ʠ ʧʨʠʚʦʜʷʪʩʷ 

ʧʨʠʤʝʨʳ ʨʘʩʯʸʪʦʚ. ɸʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʜʨʦʙʝʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ ʜʨʦʙʴ 

 
 ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʤʥʦʞʝʥʠʝ ʥʘ ʦʙʨʘʪʥʦʝ ʝʡ ʯʠʩʣʦ 

 
 (ʩʤ. ʨʠʩ. 11). 

 

ʈʠʩ. 11. ʅʘʭʦʞʜʝʥʠʝ ʯʘʩʪʥʦʛʦ ʜʨʦʙʝʡ  
 
 ʠ  

 
  

ʇʨʠʤʝʨ ʫʤʥʦʞʝʥʠʷ ʜʨʦʙʝʡ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 12. 

 

ʈʠʩ. 12. . ʅʘʭʦʞʜʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʨʦʙʝʡ  
 
 ʠ  

 
  

ɹʫʢʚʝʥʥʳʝ ʩʠʤʚʦʣʳ ʚ ʧʨʠʤʝʨʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʨʦʤ ʧʨʠ ʦʧʠʩʘʥʠʠ ʤʝʪʦʜʠʢʠ 

ʚʳʯʠʩʣʝʥʠʡ (ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʥʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. 7ï8). ɿʘʤʝʪʠʤ, ʯʪʦ ʜʝʡʩʪʚʠʷ ʩ ʜʨʦʙʷʤʠ ʚ 

ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʇʝʣʠʢʘʥ ʦʧʠʩʘʣ ʚʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ. 



ʉʣʝʜʫʶʱʘʷ ʛʣʘʚʘ ʢʥʠʛʠ ʇʝʣʠʢʘʥʘ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ï ʧʨʦʩʪʦ ʚʳʜʘʶʱʘʷʩʷ! ɺ ʥʝʡ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ (ʚʧʝʨʚʳʝ) ʧʨʘʚʠʣʘ ʠʟʚʣʝʯʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʠ ʢʫʙʠʯʝʩʢʦʛʦ ʢʦʨʥʝʡ ʠʟ 

ʜʚʦʠʯʥʳʭ ʯʠʩʝʣ. ɺ ʥʝʙʦʣʴʰʦʡ ʧʨʝʘʤʙʫʣʝ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʬʦʨʤʫʣʘʭ 

ʢʚʘʜʨʘʪʘ ʠ ʢʫʙʘ ʩʫʤʤʳ ʜʚʫʭ ʯʠʩʝʣ. ʕʪʠ ʬʦʨʤʫʣʳ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʚʦʠʯʥʳʤ 

ʯʠʩʣʘʤ ʘ ʠ b ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ (ʩʤ. ʨʠʩ. 13): 

 

ʈʠʩ. 13. ʌʦʨʤʫʣʳ ʢʚʘʜʨʘʪʘ ʩʫʤʤʳ ʯʠʩʝʣ ʠ ʢʫʙʘ ʩʫʤʤʳ ʯʠʩʝʣ  

ʚ ʢʥʠʛʝ ɺʘʮʣʘʚʘ ʇʝʣʠʢʘʥʘ 
 

ʇʨʠʚʝʜʸʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʢʥʠʛʝ ʧʨʠʤʝʨʳ ʠʟʚʣʝʯʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʠ ʢʫʙʠʯʝʩʢʦʛʦ 

ʢʦʨʥʝʡ (ʩʤ. ʨʠʩ. 14ï15).  

 

ʈʠʩ. 14. ʀʟʚʣʝʯʝʥʠʝ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ ʠʟ 

ʯʠʩʣʘ 110010110001  

(3249 ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ) 

 

 

ʈʠʩ. 15. ʀʟʚʣʝʯʝʥʠʝ ʢʫʙʠʯʝʩʢʦʛʦ ʢʦʨʥʷ ʠʟ 

ʯʠʩʣʘ 1111000010111101111  

(493 039 ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ) 

ɼʘʥʥʳʤ ʧʨʠʤʝʨʘʤ ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʸʪʦʚ, ʚ ʢʦʪʦʨʦʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʫʢʚʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʠʭ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠ ʥʘ 

ʨʠʩʫʥʢʘʭ). 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʝʪʦʜʳ ʠʟʚʣʝʯʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʠ ʢʫʙʠʯʝʩʢʦʛʦ ʢʦʨʥʝʡ ʠʟ 

ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ ʘʥʘʣʦʛʠʯʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʝʪʦʜʘʤ ʜʣʷ ʜʝʩʷʪʠʯʥʳʭ ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ 

ʠʟʫʯʘʣʠʩʴ ʚ ʰʢʦʣʘʭ ʠ ʥʘʟʳʚʘʣʠʩʴ çʤʝʪʦʜʘʤʠ ʠʟʚʣʝʯʝʥʠʷ ʢʦʨʥʝʡ ʩʪʦʣʙʠʢʦʤè. ʇʦʜʨʦʙʥʦʝ 

ʦʧʠʩʘʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʥʘʰʝʡ ʩʪʘʪʴʝ [4].  

ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʛʣʘʚʝ IV çDe Regulis ArithmeticÞ Dualis practicisè, ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʢʘʢ çʇʨʘʚʠʣʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʦʠʯʥʦʡ ʘʨʠʬʤʝʪʠʢʠè, 

ʧʨʝʜʩʪʘʚʣʝʥʳ: 


