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ɺʩʪʫʧ 

 

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʥʘʧʨʠʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʜʦʩʷʛʥʫʚ 

ʨʽʚʥʷ ʜʦʩʪʘʪʥʴʦʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʫʞʝ ʩʢʣʘʜʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʇʘʨʘʣʝʣʴʥʦ ʟ ʪʝʭʥʽʯʥʠʤʠ 

ʜʦʩʷʛʥʝʥʥʷʤʠ, ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚʘʞʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʩʫʪʦ ʪʝʦʨʝʪʠʯʥʠʭ ʦʙʣʘʩʪʷʭ. ɺʠʥʠʢʣʘ 

ʧʦʪʨʝʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ ʜʣʷ ʦʙʨʦʙʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʪʝʢʩʪʽʚ, ʟʦʢʨʝʤʘ, ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ.  

ʅʘ ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʘʢʘʜʝʤʽʢ ɺ. ɻʣʫʰʢʦʚ ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʦʪʨʠʤʘʣʘ 

ʥʘʟʚʫ ɸʣʛʦʨʠʪʤʫ ʆʯʝʚʠʜʥʦʩʪʽ. ɺʽʥ ʧʨʦʧʦʥʫʚʘʚ ʦʜʥʦʯʘʩʥʦ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ: ʧʦ ʩʪʚʦʨʝʥʥʶ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʤʦʚ ʜʣʷ ʧʦʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʢʩʪʽʚ ʫ 

ʟʨʫʯʥʽʡ ʜʣʷ ʬʦʨʤʽ, ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʨʦʙʢʠ ʪʘʢʠʭ ʪʝʢʩʪʽʚ, 

ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʚ ʧʨʦʮʝʜʫʨʽ  ʜʦʚʝʜʝʥʥʷ. 

ʊʘʢʘ ʧʨʦʮʝʜʫʨʘ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʦʜʥʦʟʥʘʯʥʠʭ ʩʠʪʫʘʮʽʡ. ɯʜʝʷ ɸʣʛʦʨʠʪʤʫ ʆʯʝʚʠʜʥʦʩʪʽ ʧʦʣʷʛʘʣʘ ʚ 

ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ, ʷʢʘ ʙ ʜʘʚʘʣʘ ʟʤʦʛʫ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʯʘʩʪʠʥʫ ʨʫʪʠʥʥʦʾ ʨʦʙʦʪʠ ʧʨʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʦʞ ʧʨʦʙʣʝʤ ʟ ʽʥʰʠʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʴ, ʱʦ 

ʜʦʧʫʩʢʘʶʪʴ ʬʦʨʤʘʣʽʟʘʮʽʶ. 

ʇʝʨʰʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʧʨʦʮʝʜʫʨʠ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ ʪʝʦʨʽʾ ʛʨʫʧ 

ʟôʷʚʠʣʘʩʴ ʚ 1966 ʨʦʮʽ. ʇʦʜʘʣʴʰʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʟʚʝʣʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʤʘʰʠʥʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʨʦʮʝʜʫʨʠ ʧʦʰʫʢʫ ʚʠʚʦʜʫ ʚ ʣʦʛʽʯʥʠʭ ʯʠʩʣʝʥʥʷʭ. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ 

ʨʦʟʨʦʙʣʷʣʘʩʴ ʤʦʚʘ ʦʧʠʩʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʦʨʽʡ. ʎʷ ʤʦʚʘ ʙʫʣʘ ʩʭʦʞʘ ʥʘ ʤʦʚʫ ʣʦʛʽʢ ʧʝʨʰʦʛʦ 

ʧʦʨʷʜʢʫ. 

ʋ 1970 ʨʦʮʽ ʧʦʯʘʚʩʷ ʥʦʚʠʡ ʧʝʨʽʦʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʠ ʘʣʛʦʨʠʪʤʫ ʦʯʝʚʠʜʥʦʩʪʽ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʨʦʙʢʠ ʧʦʣʷʛʘʣʘ ʚ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ 

ʦʙʨʦʙʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʢʩʪʽʚ. ʊʦʜʽ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʤʦʚʘ TL (Theory Language), ʷʢʘ ʙʫʣʘ 

ʩʭʦʞʘ ʥʘ ʟʚʠʯʘʡʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʚʫ ʪʘ ʜʫʞʝ ʟʨʫʯʥʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʤʘʰʠʥʦʶ ʪʘʢ ʽ 

ʣʶʜʠʥʦʶ. ʋ 1976 ʨʦʮʽ ʧʦʯʘʣʦʩʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʢʩʪʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚ 1980 ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʧʝʨʰʘ ʚʝʨʩʽʷ ʩʠʩʪʝʤʠ. ʉʠʩʪʝʤʘ 

ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ ʉɸɼ (ʉʠʩʪʝʤʘ ɸʚʪʦʤʘʪʠʟʘʮʽʾ ɼʝʜʫʢʮʽʾ). 

ʉʫʯʘʩʥʘ ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 2002 ʨʦʢʫ. ɺʭʽʜʥʦʶ ʤʦʚʦʶ ʩʪʘʣʘ ʤʦʚʘ 

ForTheL (Formal Theory Language), ʷʢʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʥʘ ʙʘʟʽ TL. 

ʆʩʦʙʣʠʚʽʩʪʴ ForTheL ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʟʘʧʠʩʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ 

ʪʚʝʨʜʞʝʥʥʷ ʤʦʚʦʶ ʩʭʦʞʦʶ ʥʘ ʧʨʠʨʦʜʥʫ ʣʶʜʩʴʢʫ ʤʦʚʫ. ʋ ʧʦʪʦʯʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʚ ʷʢʦʩʪʽ 
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ʪʘʢʦʾ ʤʦʚʠ ʚʠʩʪʫʧʘʻ ʘʥʛʣʽʡʩʴʢʘ. ʆʯʝʚʠʜʥʦʶ ʧʝʨʝʚʘʛʦʶ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʟʨʦʟʫʤʽʣʽʩʪʴ 

ʥʘʧʠʩʘʥʠʭ ʪʝʢʩʪʽʚ, ʥʘ ʧʨʦʪʠʚʘʛʫ ʤʦʚʽ ʷʢʦʾ ʥʝ ʙʫʜʴ ʪʨʘʜʠʮʽʡʥʦʾ ʣʦʛʽʢʠ, ʷʢ ʮʝ ʟʘʟʚʠʯʘʡ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧʦʜʽʙʥʠʭ  ʩʠʩʪʝʤʘʭ. ɯʥʰʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʦʨʤʘʣʴʥʦʾ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ, ʻ ʪʝ , ʱʦ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ ʚ ʪʘʢʦʤʫ ʪʝʢʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʟʘ 

ʣʦʛʽʢʦʶ, ʦʩʦʙʣʠʚʦ ʪʽʻʾ, ʱʦ ʚʪʨʘʯʘʻʪʴʩʷ ʧʨʠ ʧʝʨʝʢʣʘʜʽ (ɿ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʚ ʤʦʚʫ ʣʦʛʽʢʠ). 

ʅʘʧʨʠʢʣʘʜ, ʫ ʧʽʜʨʫʯʥʠʢʫ ʤʠ ʟʥʘʭʦʜʠʤʦ ʘʢʩʽʦʤʠ, ʚʠʟʥʘʯʝʥʥʷ, ʪʝʦʨʝʤʠ, ʪʚʝʨʜʞʝʥʥʷ, ʩʭʝʤʠ  

ʜʦʚʝʜʝʥʴ ʧʦʷʩʥʝʥʥʷ, ʪʦʱʦ. ʊʘʤ, ʜʝ ʣʶʜʠʥʘ ʧʨʘʛʥʝ ʜʦ ʨʦʟʨʽʟʥʝʥʥʷ ʢʣʘʩʽʚ ʪʚʝʨʜʞʝʥʴ, ʫ 

ʬʦʨʤʘʣʴʥʠʭ ʣʦʛʽʯʥʠʭ ʟʘʧʠʩʘʭ ʚʦʥʠ ʟʥʠʢʘʶʪʴ: ʦʟʥʘʯʝʥʥʷ, ʘʢʩʽʦʤʠ, ʪʝʦʨʝʤʠ, ʚʠʩʣʦʚʣʝʥʥʷ, 

ʽʥʰʽ ʩʫʜʞʝʥʥʷ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʬʦʨʤʫʣʠ, ʧʨʝʜʠʢʘʪʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʤʚʦʣʠ, ʪʦʱʦ. 

ʎʝ ʟʫʤʦʚʣʝʥʦ ʧʝʨʝʜʫʩʽʤ ʙʽʜʥʽʩʪʶ ʟʘʩʦʙʽʚ ʤʦʚʠ ʣʦʛʽʢʠ. 

ʉʠʩʪʝʤʘ ʜʦʩʪʫʧʥʘ ʚ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ: ʯʝʨʝʟ WEB ʚʫʟʦʣ http://ea.unicyb.kiev.ua  ʘʙʦ ʫ 

ʚʘʨʽʘʥʪʽ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʝʨʩʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʧʣʘʪʬʦʨʤʫ 

Linux(x86). 

 ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ: ʧʦʰʫʢ ʜʦʚʝʜʝʥʥʷ, 

ʚʝʨʠʬʽʢʘʮʽʶ ʪʝʢʩʪʫ, ʪʨʘʥʩʣʷʮʽʶ ʪʝʢʩʪʫ ForTheL ʫ ʤʦʚʫ ʣʦʛʽʢʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ɼʣʷ 

ʧʦʰʫʢʫ ʜʦʚʝʜʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʩʪʘʥʜʘʨʪʥʽ ʟʘʩʦʙʠ ʩʠʩʪʝʤʠ, ʪʘʢ ʽ ʜʦʜʘʪʢʦʚʽ, 

ʜʣʷ ʷʢʠʭ ʧʝʨʝʜʙʘʯʝʥʦ ʽʥʪʝʨʬʝʡʩ ʧʽʜʢʣʶʯʝʥʥʷ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʤʦʚʠ ForTheL, ʧʝʨʝʢʣʘʜ ʽ ʚʝʨʠʬʽʢʘʮʽʷ 

ʨʝʘʣʴʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʢʩʪʽʚ ʟ ʧʽʜʨʫʯʥʠʢʽʚ [2] ʪʘ [3], ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ 

ʧʝʨʝʢʣʘʜʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʢʩʪʽʚ ʥʘ ʬʦʨʤʘʣʽʟʦʚʘʥʫ ʤʦʚʫ.  

ɯʥʰʠʤ ʟʘʚʜʘʥʥʷʤ ʩʪʘʣʦ ʧʝʨʝʥʝʩʝʥʥʷ ʩʠʩʪʝʤʠ ʉɸɼ ʥʘ ʧʣʘʪʬʦʨʤʫ Windows, 

ʨʦʟʨʦʙʢʘ ʟʨʫʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʴ.  

http://ea.unicyb.kiev.ua/
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ʆʧʠʩ ʤʦʚʠ ForTheL 

 

ʊʝʢʩʪ ForTheL ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʝʯʝʥʴ ʪʘ ʩʢʣʘʜʝʥʠʭ ʩʝʢʮʽʡ. ʋ ʩʚʦʶ 

ʯʝʨʛʫ ʩʢʣʘʜʝʥʽ ʩʝʢʮʽʾ ʪʘʢʦʞ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʛʨʫʧʦʚʘʥʠʭ ʨʝʯʝʥʴ.  

ʈʝʯʝʥʥʷ ʙʫʜʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʦʟʠʮʽʡ ʪʘ ʙʽʣʴʰ ʧʨʦʩʪʠʭ ʩʠʥʪʘʢʩʠʯʥʠʭ 

ʦʜʠʥʠʮʴ. ɯʩʥʫʻ ʯʦʪʠʨʠ ʚʠʜʠ ʪʘʢʠʭ ʦʜʠʥʠʮʴ: 

 

-  ʇʦʥʷʪʪʷ ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʠʡ, ʤʦʞʣʠʚʦ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʠʡ, ʢʣʘʩ ʦʙôʻʢʪʽʚ 

(natural number, element of S, series that converges N). 

-  ʊʝʨʤ ʚʠʟʥʘʯʘʻ ʦʙôʻʢʪ, ʘʙʦ ʚʢʘʟʫʶʯʠ ʢʦʥʢʨʝʪʥʝ ʟʥʘʯʝʥʥʷ (N, the 

complement of S, X*Y) , ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʚʘʥʪʠʬʽʢʘʮʽʾ ʧʦʥʷʪʪʷ (every 

set, some divisor of M). 

-  ʇʨʝʜʠʢʘʪ ʚʠʟʥʘʯʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʦʙôʻʢʪʘ: empty, divides N, is a subset of S; 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʦ ʪʝʨʤʘ, ʧʨʝʜʠʢʘʪ ʬʦʨʤʫʻ ʪʚʝʨʜʞʝʥʥʷ; ʟʘʩʪʦʩʦʚʫʶʯʠ 

ʧʨʝʜʠʢʘʪ ʜʦ ʧʦʥʷʪʪʷ, ʦʪʨʠʤʫʻʤʦ ʥʦʚʝ ʙʽʣʴʰ ʚʫʟʴʢʝ ʧʦʥʷʪʪʷ. 

-  ʊʚʝʨʜʞʝʥʥʷ ʚʠʟʥʘʯʘʻ ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʽʨʥʠʤ ʘʙʦ 

ʭʠʙʥʠʤ. ʊʚʝʨʜʞʝʥʥʷ ʙʫʚʘʶʪʴ ʧʨʦʩʪʽ ʽ ʩʢʣʘʜʝʥʽ. ʉʢʣʘʜʝʥʽ ʪʚʝʨʜʞʝʥʥʷ 

ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʧʨʦʩʪʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʦʟʠʮʽʡ. ʊʚʝʨʜʞʝʥʥʷ 

ʧʝʨʝʢʣʘʜʘʶʪʴʩʷ ʫ ʬʦʨʤʫʣʠ ʤʦʚʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. 

 

  ɼʣʷ ʧʦʙʫʜʦʚʠ ʩʠʥʪʘʢʩʠʯʥʠʭ ʦʜʠʥʠʮʴ ʚ ʤʦʚʽ ʽʩʥʫʻ ʟʘʩʽʙ, ʱʦ ʤʘʻ ʥʘʟʚʫ 

ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʧʨʠʤʽʪʠʚʫ. ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʦʨ ʤʦʚʠ 

ʧʨʘʮʶʻ ʟ ʧʝʚʥʦʶ ʤʥʦʞʠʥʦʶ ʧʨʠʤʽʪʠʚʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʩʠʛʥʘʪʫʨʫ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʪʝʢʩʪʫ. 

ʅʘʜʘʣʽ ʮʶ ʤʥʦʞʠʥʫ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʧʦʪʦʯʥʠʤ ʩʣʦʚʥʠʢʦʤ. ʋ ʧʨʦʮʝʩʽ ʨʦʟʙʦʨʫ ʪʝʩʪʫ 

ʧʦʪʦʯʥʠʡ ʩʣʦʚʥʠʢ ʤʦʞʝ ʧʦʧʦʚʥʶʚʘʪʠʩʴ ʥʦʚʠʤʠ ʩʠʥʪʘʢʩʠʯʥʠʤʠ ʧʨʠʤʽʪʠʚʘʤʠ. ɼʣʷ 

ʢʦʞʥʦʛʦ ʪʝʢʩʪʫ ʚʣʘʩʪʠʚʠʡ ʩʚʽʡ ʧʦʪʦʯʥʠʡ ʩʣʦʚʥʠʢ. 

ʉʠʥʪʘʢʩʠʯʥʽ ʧʨʠʤʽʪʠʚʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʰʽʩʪʴ ʨʽʟʥʠʭ ʢʣʘʩʽʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʽʟʥʠʭ ʩʠʥʪʘʢʩʠʯʥʠʭ ʦʜʠʥʠʮʴ. 

-  ʂʣʘʩʦʚʠʡ ʽʤʝʥʥʠʢ ï ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʩʪʠʭ ʧʦʥʷʪʴ: element of argument. 

-  ɺʠʟʥʘʯʝʥʠʡ ʽʤʝʥʥʠʢ ï ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʨʤʽʚ: zero, 

power set of argument 

-  ʇʨʠʢʤʝʪʥʠʢʠ ʪʘ ʜʽʻʩʣʦʚʘ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʨʝʜʠʢʘʪʽʚ: equal to argument. 

-  ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʤʚʦʣʠ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʠʤʚʦʣʴʥʠʭ ʪʝʨʤʽʚ: argument1 + 

argument2. 
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-  ʇʨʝʜʠʢʘʪʥʽ ʩʠʤʚʦʣʠ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʠʤʚʦʣʴʥʠʭ ʪʚʝʨʜʞʝʥʴ: argument1 <= 

argument2. 

 

ɹʘʟʦʚʽ ʧʨʠʤʽʪʠʚʠ ʧʦʤʽʱʫʶʪʴʩʷ ʧʨʷʤʦ ʚ ʪʝʢʩʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ (introductor). ʂʦʞʥʝ ʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʤʦʞʝ ʬʦʨʤʫʚʘʪʠ ʜʦʜʘʪʢʦʚʫ ʛʨʫʧʫ ʧʨʠʤʽʪʠʚʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠʤʽʪʠʚʘ ʽʤʝʥʥʠʢʽʚ ʟ 

ʢʦʥʩʪʨʫʢʮʽʻʶ of ï argument (a subset of argument, complement of argument) ʧʦʨʦʜʞʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʤʽʪʠʚʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʠʩʚʽʡʥʠʭ ʧʨʝʜʠʢʘʪʥʠʭ ʦʜʠʥʠʮʷʭ: has an 

element of an infinite cardinatlity.  

ʉʠʥʪʘʢʩʠʩ ʧʨʝʜʩʪʘʚʣʝʥʴ ʤʘʻ ʪʘʢʫ ʩʪʨʫʢʪʫʨʫ: 

 

 Introductor -> [ (a|an) pattern [ @ [a|an] nounNotion] ] 

   | [ the pattern | @ plainTerm ] 

   | [ variable is pattern [@ statement] ] 

   | [ variable pattern [@ statement] ] 

   | [ symbPattern @ plainTerm ] 

   | [ symbPattern @ statement ] 

 

ʂʦʞʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʽʩʪʠʪʴ ʰʘʙʣʦʥ (pattern), ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʩʠʥʪʘʢʩʠʩ ʥʦʚʦʛʦ 

ʧʨʠʤʽʪʠʚʘ. ʇʨʠʤʽʪʠʚ ʤʦʞʝ (ʩʠʤʚʦʣʴʥʠʡ ʧʨʠʤʽʪʠʚ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʝʥ) ʙʫʪʠ ʩʠʥʦʥʽʤʦʤ  

ʜʣʷ ʩʠʥʪʘʢʩʠʯʥʦʾ ʦʜʠʥʠʮʽ ʧʽʜʭʦʜʷʱʦʛʦ ʚʠʛʣʷʜʫ, ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʘ ʰʘʙʣʦʥʦʤ ʩʣʽʜʫʻ 

ʩʠʤʚʦʣ @ ʽ ʥʝʦʙʭʽʜʥʘ ʩʠʥʪʘʢʩʠʯʥʘ ʦʜʠʥʠʮʷ (ʮʽʣʴ). ʅʝʪʝʨʤʽʥʘʣʠ nounNotion, plainTerm ʪʘ 

statement ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʮʽʣʽ. ɰʭ ʟʥʘʯʝʥʥʷ ʙʫʜʝ ʨʦʟôʷʩʥʝʥʝ ʚ ʧʦʜʘʣʴʰʦʤʫ ʪʝʢʩʪʽ. ɺʩʽ 

ʧʨʠʤʽʪʠʚʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʮʽʣʽ ʧʦʚʠʥʥʽ ʙʫʜʠ ʚʠʟʥʘʯʝʥʠʤʠ ʚ ʧʦʪʦʯʥʦʤʫ ʩʣʦʚʥʠʢʫ. 

ʐʘʙʣʦʥ ï ʮʝ ʥʝʧʫʩʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʣʝʢʩʝʤ (ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʪʝʨʤʽʥʘʣʠ ʜʣʷ ʥʦʚʦʛʦ 

ʧʨʠʤʽʪʠʚʘ) ʨʦʟʜʽʣʝʥʠʭ ʟʤʽʥʥʠʤʠ (ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʤʽʩʮʷ ʜʣʷ ʘʨʛʫʤʝʥʪʽʚ). 

ʉʠʥʪʘʢʩʠʩ ʰʘʙʣʦʥʽʚ ʪʘʢʠʡ: 

 

 Pattern -> {tokens} tokens [variable {tokens variable}] 

 Tokens  -> token [ ó/ô token] 

 Token   -> small {small} 

 

symbPattern ->   [variable] symbToken {variable symbToken} [variable] 

   | word (variable {, variable} ) 
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   | word [variable] 

symbToken -> symbol {symbol} 

 

ʋ ʥʝ ʩʠʤʚʦʣʴʥʠʭ ʰʘʙʣʦʥʘʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʜʣʷ ʦʜʥʽʻʾ ʣʝʢʩʝʤʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʤʝʥʥʠʢʠ ʪʘ ʜʽʻʩʣʦʚʘ ʫ 

ʬʦʨʤʽ ʤʥʦʞʠʥʠ ʘʙʦ ʦʜʥʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ( subset/subsets ). ɸʨʪʠʢʣʽ ʪʘ ʚʩʽ ʬʦʨʤʠ ʜʽʻʩʣʦʚʘ 

ñto beò ʥʝ ʧʦʚʠʥʥʽ ʟʫʩʪʨʽʯʘʪʠʩʴ ʚ ʰʘʙʣʦʥʽ (ʪʘʢ ʷʢ ʚʦʥʠ ʻ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ ʤʦʚʠ 

ForTheL). 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʷʭ ʜʽʻʩʣʽʚ, ʟʤʽʥʥʘ ʷʢʘ ʩʪʦʾʪʴ ʥʘ ʧʦʯʘʪʢʫ ʥʝ ʤʦʞʝ ʧʦʟʥʘʯʘʪʠʩʴ 

ʣʽʪʝʨʦʶ ɸ ʘʙʦ ʘ, ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʢʦʣʽʟʽʡ ʟ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤʠ ʢʣʘʩʦʚʠʭ ʽʤʝʥʥʠʢʽʚ. ɺʩʽ ʟʤʽʥʥʽ 

ʚ ʰʘʙʣʦʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʽʟʥʠʤʠ. ʋ ʩʠʥʦʥʽʤʘʭ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ʟʤʽʥʥʠʭ ʧʦʚʠʥʥʘ 

ʩʧʽʚʧʘʜʘʪʠ ʟ ʢʽʣʴʢʽʩʪʶ ʚʽʣʴʥʠʭ ʟʤʽʥʥʠʭ ʫ ʰʘʙʣʦʥʽ. 

 

 

ʇʦʥʷʪʪʷ. 

 

ʂʦʞʥʝ ʧʦʥʷʪʪʷ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʩʥʦʚʥʦʛʦ ʧʦʥʷʪʪʷ (primaryNotion), ʜʦ ʷʢʦʛʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʪʨʠʙʫʪʠ. ɸʪʨʠʙʫʪʠ ʧʦʪʨʽʙʥʽ ʜʣʷ ʟʚʫʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ, ʥʘʜʘʥʥʷ 

ʡʦʤʫ ʷʢʠʭʦʩʴ ʜʦʜʘʪʢʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʉʠʥʪʘʢʩʠʩ ʧʦʥʷʪʪʷ: 

   

  primaryNotion -> primClassNoun | notionSymbol 

  primClassNoun -> (set | sets) [names] 

   | (element | elements) [names] (of) term 

 | (function | functions) [names] (from) term (to) term 

 | .... 

 

notionSymbol -> primNotionSymbol | (primNotionSymbol) 

primNotionSymbol -> names (<<) symbTerm 

   | names (:) symbTerm (->) symbTerm 

   | ... 

names -> variable {, variable} 

 



 7 

ʉʠʤʚʦʣʴʥʽ ʧʦʥʷʪʪʷ (notionSymbol) ï ʧʨʠʤʽʪʠʚʠ ʱʦ ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ. ɺʦʥʠ 

ʙʫʜʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟ ʜʝʩʢʨʠʧʪʠʚʥʠʭ ʧʨʝʜʠʢʘʪʥʠʭ ʩʠʤʚʦʣʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʝʥʽ 

ʚʠʱʝ ʩʠʤʚʦʣʴʥʽ ʧʦʥʷʪʪʽ ʙʫʜʫʶʪʴʩʷ ʟ ʪʘʢʠʭ ʧʨʠʤʽʪʠʚʽʚ: 

 

[ x << y @ x is an element of y] 

[f : D -> R @ f is a function from D to R] 

 

ʂʦʞʥʝ ʧʦʥʷʪʪʷ ʤʘʻ ʩʧʠʩʦʢ ʽʤʝʥ. ʎʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʧʦʩʠʣʘʶʪʴʩʷ ʥʘ ʢʦʥʢʨʝʪʥʽ 

ʦʙôʻʢʪʠ ʚʟʷʪʽ ʟ ʢʣʘʩʫ ʽ ʚʽʜʽʛʨʘʶʪʴ ʪʫ ʞ ʨʦʣʴ, ʱʦ ʽ ʽʤʝʥʘ ʢʚʘʥʪʠʬʽʢʦʚʘʥʠʭ ʟʤʽʥʥʠʭ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʥ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʪʘʢʦʤʫ ʧʨʠʢʣʘʜʽ: 

 

 Every natural number m greater than 0 divides m! 

 

ʗʢ, ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʴ ʘʪʨʠʙʫʪʠ ʩʣʫʞʘʪʴ ʜʣʷ ʦʙʤʝʞʝʥʥʷ ʢʣʘʩʫ ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʧʦʥʷʪʪʷ.  

ɸʪʨʠʙʫʪʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʨʝʜʠʢʘʪʘʭ ʽ ʚʠʨʘʟʘʭ. ʂʦʞʥʝ ʧʦʥʷʪʪʷ ʤʦʞʝ ʤʘʪʠ ʣʽʚʠʡ ʪʘ ʧʨʘʚʠʡ 

ʘʪʨʠʙʫʪ: 

 

leftAttribute -> primSimpleAdjective | primSimpleAdjectiveM 

rightAttribute -> isPredicate {and isPredicate} 

   | that doesPredicate {and doesPredicate} 

   | such that statement 

 

ʇʨʦʩʪʽ ʧʨʠʢʤʝʪʥʠʢʠ (primSimpleAdjective) ʷʢʽ ʬʦʨʤʫʶʪʴ ʣʽʚʠʡ ʘʪʨʠʙʫʪ ï ʪʘʢʦʞ 

ʥʘʩʣʽʜʫʚʘʥʽ ʧʨʠʤʽʪʠʚʠ. ɺʦʥʠ ʙʫʜʫʶʪʴʩʷ ʟ ʪʠʭ ʧʨʠʢʤʝʪʥʠʢʽʚ ʪʘ m-ʧʨʠʢʤʝʪʥʠʢʽʚ (ʜʠʚ. ʜʘʣʽ) 

ʷʢʽ ʥʝ ʤʘʶʪʴ ʘʨʛʫʤʝʥʪʽʚ: ʢʦʞʥʠʡ ʪʘʢʠʡ ʧʨʠʤʽʪʠʚ ʧʨʦʩʪʦ ʢʦʧʽʶʻʪʴʩʷ ʚ ʩʧʠʩʦʢ ʧʨʦʩʪʠʭ (m-

)ʧʨʠʢʤʝʪʥʠʢʽʚ: 

 

primSimpleAdjective -> (prime)|(empty)|(natural)| .... 

primSimpleAdjectiveM -> (equal)|(parallel)|(disjoint)| .... 

 

ʊʝʧʝʨ ʤʠ ʤʦʞʝʤʦ ʚʠʟʥʘʯʠʪʠ ʧʦʚʥʠʡ ʩʠʥʪʘʢʩʠʩ ʧʦʥʷʪʪʷ: 

 

 Notion -> {leftAttribute} primaryNotion {rightAttribute} 
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ʇʨʠʢʣʘʜʠ ʧʦʥʷʪʴ: 

 Cyclic group G 

 Injective f : Nat->Nat that maps 0 to 0 

 Real number greater than 0 and less than 1 

 

ʊʝʨʤʠ. 

 

ʋ ʤʦʚʽ ʧʨʠʩʫʪʥʽ ʜʚʘ ʪʠʧʘ ʪʝʨʤʽʚ ï ʚʠʟʥʘʯʝʥʽ ʪʝʨʤʠ ʪʘ ʢʚʘʥʪʠʬʽʢʦʚʘʥʽ ʧʦʥʷʪʪʷ: 

 

 Term -> quantifiedNotion | definiteTerm 

 

ʂʚʘʥʪʠʬʽʢʦʚʘʥʽ ʧʦʥʷʪʪʷ ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʫʣʶʚʘʪʠ ʟʘʛʘʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ 

ʢʦʞʥʠʡ ʦʙôʻʢʪ ʽʟ ʢʣʘʩʫ, ʱʦ ʚʠʟʥʘʯʝʥʠʡ ʮʠʤ ʧʦʥʷʪʪʷʤ, ʘʙʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʽʩʥʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ 

ʢʣʘʩʫ ʥʘʜʽʣʝʥʠʭ ʧʝʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: 

 

quantifiedNotion -> realQuantifiedNotion|{realQuantifiedNotion} 

realQuantifiedNotion -> (every | each | all | any ) notion 

    | some notion 

    | no notion 

 

 ɺʠʟʥʘʯʝʥʠʡ ʪʝʨʤ (definiteTerm) ʬʦʨʤʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʫʥʢʮʽʾ ʜʦ ʘʨʛʫʤʝʥʪʽʚ 

ʪʝʨʤʫ. ʄʦʚʘ ʜʦʟʚʦʣʷʻ ʧʠʩʘʪʠ ʪʘʢʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʣʦʚʘʤʠ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʘʙʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ. ɺ ForTheL ʬʦʨʪʝʣʴ ʜʽʶʪʴ ʪʘʢʽ ʜʦʤʦʚʣʝʥʦʩʪʽ ʱʦʜʦ 

ʧʨʽʦʨʠʪʝʪʽʚ ʪʘ ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ: 

-  ʇʦʩʪʬʽʢʩʥʽ ʩʠʤʚʦʣʠ ï ʯʠʾ ʧʨʠʤʽʪʠʚʠ ʟʘʢʽʥʯʫʶʪʴʩʷ ʣʝʢʩʝʤʦʶ (token), 

ʤʘʶʪʴ ʥʘʡʚʠʱʽʡ ʧʨʽʦʨʠʪʝʪ. 

-  ʇʦʩʪʬʽʢʩʥʽ ʩʠʤʚʦʣʠ ï ʯʠʾ ʧʨʠʤʽʪʠʚʠ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʣʝʢʩʝʤʠ ʽ 

ʟʘʢʽʥʯʫʶʪʴʩʷ ʘʨʛʫʤʝʥʪʦʤ (ʟʤʽʥʥʦʶ), ʤʘʶʪʴ ʤʝʥʰʠʡ ʧʨʽʦʨʠʪʝʪ. 

-  ɯʥʬʽʢʩʥʽ ʩʠʤʚʦʣʠ ï ʯʠʾ ʧʨʠʤʽʪʠʚʠ ʤʘʶʪʴ ʘʨʛʫʤʝʥʪʠ ʟ ʦʙʦʭ ʙʦʢʽʚ ʤʘʶʪʴ 

ʥʘʡʥʠʞʯʠʡ ʧʨʽʦʨʠʪʝʪ ʩʝʨʝʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ ʽ ʧʨʘʚʫ 

ʘʩʦʮʽʘʪʠʚʥʽʩʪʴ. 

 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʧʠʩʫ ʪʝʨʤʽʚ ʨʦʟʨʦʙʥʠʢʘʤʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʛʨʫʧʫʚʘʥʥʷ (ʚʟʷʪʪʷ ʚ ʩʢʦʙʢʠ). 
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ʉʠʥʪʘʢʩʠʩ ʚʠʟʥʘʯʝʥʠʭ ʪʝʨʤʽʚ: 

 

definiteTerm -> realDefiniteTerm | (realDefiniteTerm) 

realDefiniteTerm -> [the] primDefiniteNoun | symbTerm 

symbTerm -> primInfixFunctionSymbol |prefixSymbTerm 

prefixSymbTerm -> primPrefixFunctionSymbol | prefixSymbTerm 

postfixSymbTerm -> primPostfixFunctionSymbol | (symbTerm) | variable 

 

ʇʨʠʢʣʘʜʠ ʪʠʧʦʚʠʭ ʧʨʠʤʽʪʠʚʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʠʭ ʽʤʝʥʥʠʢʽʚ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʩʠʤʚʦʣʽʚ: 

 

 primDefinititeNoun -> (zero | zeroes) 

    | (order | oders) (of) term 

    | .... 

primInfixFunctionSymbol -> prefixSymbTerm (*) symbTerm 

     | .... 

primPrefixFunctionSymbol -> (min) prefixSymbTerm 

     |... 

 

primPostfixFunctionSymbol -> (0) 

    | (exp) (ó(ó) symbTerm (ó,ô) symbTerm (ó)ô) 

    | .... 

 

 ʇʨʦʩʪʠʡ ʪʝʨʤ ï ʮʝ ʪʝʨʤ ʷʢʠʡ ʥʝ ʤʽʩʪʠʪʴ ʢʚʘʥʪʠʬʽʢʦʚʘʥʠʭ ʧʦʥʷʪʴ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʧʨʦʩʪʠʡ ʪʝʨʤ ï ʮʝ ʚʠʟʥʘʯʝʥʠʡ ʪʝʨʤ, ʯʠʾʤʠ ʘʨʛʫʤʝʥʪʘʤʠ ʻ ʪʘʢʦʞ ʧʨʦʩʪʽ ʪʝʨʤʠ. 

 

  plainTerm -> realPlainTerm | (realPlainTerm) 

  realPlainTerm -> [the] primPlainNoun | symbTerm 

  primPlainNoun -> (zero | zeroes) 

     | ...... 

 

ʂʦʞʥʠʡ ʧʨʠʤʽʪʠʚ ʚʠʟʥʘʯʝʥʦʛʦ ʧʦʥʷʪʪʷ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʜʫʢʫʻ ʜʚʘ ʧʨʠʤʽʪʠʚʘ ʜʣʷ 

ʧʨʦʩʪʠʭ ʧʦʥʷʪʴ, ʟʘʤʽʥʶʶʯʠ ʪʝʨʤʠ ʥʘ ʧʨʦʩʪʽ ʪʝʨʤʠ ʚ ʤʽʩʮʷʭ ʜʣʷ ʘʨʛʫʤʝʥʪʽʚ. 
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ʇʨʝʜʠʢʘʪʠ. 

 

ʌʫʥʢʮʽʾ ʪʘ ʧʦʥʷʪʪʷ ʜʘʶʪʴ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʦʙôʻʢʪʠ; ʧʨʝʜʠʢʘʪʠ ʦʧʠʩʫʶʪʴ 

ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ. ɯʩʥʫʻ ʪʨʠ ʪʠʧʠ ʦʩʥʦʚʥʠʭ (ʥʝ ʩʢʣʘʜʥʠʭ) ʧʨʝʜʠʢʘʪʽʚ: 

ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʜʽʻʩʣʽʚ ʪʘ ʧʨʠʢʤʝʪʥʠʢʽʚ, ʧʨʝʜʠʢʘʪʠ ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘʣʝʞʥʽʩʪʴ ʜʦ 

ʢʣʘʩʫ (ñis aò ï ʧʨʝʜʠʢʘʪʠ) ʪʘ ʧʨʝʜʠʢʘʪʠ ʷʢʘ ʚʠʨʘʞʘʶʪʴ ʽʩʥʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʩʫʙôʻʢʪʦʤ (ñhasò ï ʧʨʝʜʠʢʘʪʠ). ʆʩʥʦʚʥʽ ʧʨʝʜʠʢʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʧʝʨʝʯʝʥʽ ʘʙʦ ʟʚôʷʟʘʥʽ ʚ 

ʢʦʥôʶʥʢʮʽʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʝʜʠʢʘʪʠʚʥʠʭ ʦʜʠʥʠʮʴ. 

ʉʠʥʪʘʢʩʠʩ ʧʨʝʜʠʢʘʪʽʚ ʚʠʟʥʘʯʝʥʠʡ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

doesPredicate -> [does|do] [not] primVerb 

  | [does|do] [not] [pairwise] primVerb 

  | (has|have) hasPredicate 

  | (is|are|be) isPredicate {and isPredicate} 

  | (is|are|be) is_aPredicate {and is_aPredicate} 

 

isPredicate -> [not] primAdjective 

   |[not|pairwise] primAdjectiveM 

   |(with |of|having) hasPredicate 

 

is_aPredicate -> [not] [a|an] nounNotion 

   | [not] definiteTerm 

 

hasPredicate ->[a|an|the]possessed{and [a|an|the] possessed} 

   | no possessed 

 

ʇʨʦʩʪʽ ʧʨʠʢʤʝʪʥʠʢʠ ʪʘ ʜʽʻʩʣʦʚʘ ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

 primVerb -> (convereges | converge) 

   | (divides|divide) term 

   | (equals|equal) (to) term 

   | ...... 
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 primAdjective -> (prime) 

    | (dividing) term 

    | (equal) (to) term 

    | (less) (than) term 

    | .... 

 

ʇʨʦʩʪʠʡ ʧʨʠʢʤʝʪʥʠʢ equal to ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʟʘʤʦʚʯʝʥʥʷʤ. 

ʇʨʦʩʪʽ ʜʽʻʩʣʦʚʘ ʪʘ ʧʨʠʢʤʝʪʥʠʢʠ ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʨʦʜʞʫʚʘʪʠ ʤʫʣʴʪʠʦʙôʻʢʪʥʽ 

ʧʨʠʤʽʪʠʚʠ ʘʙʦ ʤ-ʧʨʠʤʽʪʠʚʠ. ʇʨʘʚʠʣʦ ʧʦʨʦʜʞʝʥʥʷ ʥʘʩʪʫʧʥʝ. ɺʽʟʴʤʝʤʦ ʧʨʠʤʽʪʠʚ ʟ ʭʦʯʘ ʙ 

ʦʜʥʠʤ ʘʨʛʫʤʝʥʪʦʤ ʟʽ ʩʧʠʩʢʫ primVerb ʘʙʦ primAdjective. ʗʢʱʦ ʧʝʨʰʦʤʫ ʘʨʛʫʤʝʥʪʫ 

ʧʝʨʝʜʫʻ ʧʨʠʡʤʝʥʥʠʢ ʪʘ ʟʘ ʥʠʤ ʥʝ ʩʣʽʜʫʻ ʣʝʢʩʝʤʘ (and), ʪʦ ʧʦʨʦʜʞʫʻʪʴʩʷ ʥʦʚʠʡ ʧʨʠʤʽʪʠʚ ʚ 

primVerbM (primAdjectiveM), ʰʣʷʭʦʤ ʚʠʣʫʯʝʥʥʷ ʧʝʨʰʦʛʦ ʘʨʛʫʤʝʥʪʫ ʨʘʟʦʤ ʟ ʧʝʨʝʜʫʶʯʦʶ 

ʣʝʢʩʝʤʦʶ. 

ʊʘʢ, ʧʨʦʩʪʠʡ ʧʨʠʢʤʝʪʥʠʢ ( (parallel) (to) term ) ʧʦʨʦʜʞʫʻ ʤ-ʧʨʠʢʤʝʪʥʠʢ ( (parallel) ). 

M-ʧʨʠʢʤʝʪʥʠʢʠ ʪʘ ʤ-ʜʽʻʩʣʦʚʘ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʢʽʣʴʢʦʭ ʘʨʛʫʤʝʥʪʽʚ: 

parallel line m,n. 

ʇʦ ʜʦʤʦʚʣʝʥʦʩʪʽ ʚʚʘʞʘʻʤʦ ʤʫʣʴʪʠʩʫʙôʻʢʪʥʽ ʧʨʝʜʠʢʘʪʠ ʩʠʤʝʪʨʠʯʥʠʤʠ ʪʘ 

ʪʨʘʥʟʠʪʠʚʥʠʤʠ. ɼʣʷ ʥʝ ʪʨʘʥʟʠʪʠʚʥʠʭ ʧʨʝʜʠʢʘʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʶʯʦʚʝ ʩʣʦʚʦ 

pairwise (ʧʦʧʘʨʥʦ): 

 

 A,B,C are pairwise disjoint ăĄ A is disjoint with B and A is disjoint with C and B is 

disjoint with C. 

 

ʉʠʥʪʘʢʩʠʩ ʤ-ʧʨʠʤʽʪʠʚʽʚ: 

 

 primVerbM -> (collides | collide) 

   | (commutes | commute) (wrt) term 

   | .... 

 

 primAdjectiveM -> (equal) 

    | (adjacent) (in) term 

   | .... 
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ɿʘ ʜʦʧʦʤʦʛʦʶ ñis aò ʧʨʝʜʠʢʘʪʽʚ ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʱʦ ʦʙôʻʢʪ ʦʧʠʩʘʥʠʡ ʧʦʥʷʪʪʷʤ ʘʙʦ 

ʨʽʚʥʠʡ ʚʠʟʥʘʯʝʥʦʤʫ ʪʝʨʤʫ: X is natural number, X is the order of G. ʄʠ ʥʝ ʤʦʞʝʤʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʤʚʦʣʴʥʽ ʧʦʥʷʪʪʷ ʚ ñis aò ʧʨʝʜʠʢʘʪʘʭ ʘʙʦ ʮʽʣʷʭ ʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷʭ 

(introductors), ʪʦʤʫ ʚ ForTheL  ʚʚʝʜʝʥʦ ʩʧʝʮʽʘʣʴʥʠʡ ʥʝʪʝʨʤʽʥʘʣ nounNotion ʜʣʷ ʧʦʥʷʪʴ 

ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʢʣʘʩʦʚʠʭ-ʽʤʝʥʥʠʢʘʭ. 

 

nounNotion -> {leftAttribute} primClassNoun {rightAttribute} 

 

ɼʣ̫ ñhasò ï ʧʨʝʜʠʢʘʪʽʚ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʘ ʛʨʫʧʘ ʧʨʠʤʽʪʠʚʽʚ ʷʢʽ 

ʩʧʘʜʢʫʚʘʣʠʩʴ ʚʽʜ ʧʨʦʩʪʠʭ ʬʫʥʢʮʽʡ ʪʘ ʧʦʥʷʪʴ: 

 

   Possessed -> {leftAttribute}primPossessedNoun{rightAttribute} 

   primPossessedNoun -> (element|elements) [names] 

         | (solution|solutions) [names] 

       | ...... 

 

ʎʽ ʧʨʠʤʽʪʠʚʠ ʧʦʨʦʜʞʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘ ʪʘʢʠʤ ʧʨʘʚʠʣʦʤ. ɼʣʷ ʽʤʝʥʥʠʢʦʚʦʛʦ ʧʨʠʤʽʪʠʚʘ 

ʟ ʭʦʯʘ ʙ ʦʜʥʠʤ ʘʨʛʫʤʝʥʪʦʤ ʟ primClassNoun ʘʙʦ primDefiniteNoun. ʗʢʱʦ ʧʝʨʰʦʤʫ 

ʘʨʛʫʤʝʥʪʫ ʧʝʨʝʜʫʻ ʣʝʢʩʝʤʘ (of) ʪʘ ʟʘ ʥʠʤ ʥʝ ʩʣʽʜʫʻ ʣʝʢʩʝʤʘ (end), ʪʦʜʽ ʧʦʨʦʜʞʫʻʪʴʩʷ 

ʥʦʚʠʡ possessed noun ʧʨʠʤʽʪʠʚ, ʰʣʷʭʦʤ ʚʠʣʫʯʝʥʥʷ ʧʝʨʰʦʛʦ ʘʨʛʫʤʝʥʪʫ ʨʘʟʦʤ ʟ ʣʝʢʩʝʤʦʶ 

(of) ʪʘ ʜʦʜʘʚʘʥʥʷʤ [names] ʧʨʠ ʧʦʪʨʝʙʽ. 

 ʊʘʢ, ʧʨʦʩʪʠʡ ʢʣʘʩʦʚʠʡ-ʽʤʝʥʥʠʢ: 

 

  (ambassador|ambassadors) [names] (of) term (in) term 

 

ʧʦʨʦʜʞʫʻ ʥʦʚʠʡ possessed noun ʧʨʠʤʽʪʠʚ: 

 

(ambassador|ambassadors) [names] (in) term 

 

ʍʦʯʘ ʧʨʠʤʽʪʠʚ ó union of _argument_ and _argument_ ó ʥʝ ʧʦʨʦʜʞʫʻ ʥʽʷʢʦʛʦ ʥʦʚʦʛʦ 

ʧʨʠʤʽʪʠʚʘ. 

ʇʨʠʢʣʘʜʠ ʪʚʝʨʜʞʝʥʴ ʟ ñhasò ï ʧʨʝʜʠʢʘʪʥʠʤʠ: 

X has no elements 

Every set of a finite cardinality is finite 
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F has the domain D and the range R such that D is a subset of R. 

 

ʋ ʜʨʫʛʦʤʫ ʪʚʝʨʜʞʝʥʥʽ ñhasò ï ʧʨʝʜʠʢʘʪ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʧʨʘʚʦʛʦ ʘʪʨʠʙʫʪʘ ʚ ʧʦʥʷʪʪʽ. 

 

ʊʚʝʨʜʞʝʥʥʷ 

 

ʊʚʝʨʜʞʝʥʥʷ ʚ ʤʦʚʽ ForTheL ï ʮʝ ʘʥʘʣʦʛ ʣʦʛʽʯʥʠʭ ʬʦʨʤʫʣ. ʉʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ 

ʝʣʝʤʝʥʪʘʨʥʽ (ʘʪʦʤʥʽ) ʪʚʝʨʜʞʝʥʥʷ. ʊʘʢʽ ʪʚʝʨʜʞʝʥʥʷ ʙʫʚʘʶʪʴ ʯʦʪʠʨʴʦʭ ʪʠʧʽʚ: 

 

atomicStatement -> simpleStatement 

   | thereIsStatement 

   | [we have] symbStatement 

   | [we have] specialStatement 

 

ʇʨʦʩʪʽ ʪʚʝʨʜʞʝʥʥʷ (simpleStatement) ʙʫʜʫʶʪʴʩʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʜʠʢʘʪʽʚ 

ʜʦ ʪʝʨʤʽʚ: 

 

simpleStatement -> terms doesPredicate {and doesPredicate} 

 terms -> term { (,|and) term } 

 

ʊʘʢ ʟʚʘʥʽ óthere isô ï ʪʚʝʨʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʘʙʦ ʩʧʨʦʩʪʦʚʫʶʪʴ ʥʝ ʧʦʨʦʞʥʽʩʪʴ 

ʜʝʷʢʦʛʦ ʢʣʘʩʫ: 

 

thereIsStatement -> there (exists|exist) notions 

   | there (exists|exist) no notion 

 

notions -> [a|an] notion {(,|and) [a|an] notion} 

 

ʉʠʤʚʦʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ ʢʦʤʧʦʥʫʶʪʴʩʷ ʚ ʪʨʘʜʠʮʽʡʥʦʤʫ ʩʠʥʪʘʢʩʠʩʽ ʤʦʚʠ ʧʝʨʰʦʛʦ 

ʧʦʨʷʜʢʫ ʽʟ ʩʠʤʚʦʣʴʥʠʭ ʧʨʝʜʠʢʘʪʽʚ ʪʘ ʪʝʨʤʽʚ: 

 

symbStatement -> forall  notionSymbol symbStatement 

   | exists notionSymbol symbStatement 
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   | symbStatement ė symbStatement 

   | symbStatement => symbStatement 

   | symbStatement \/ symbStatement 

   | symbStatement /\ symbStatement 

   | not symbStatement 

   | ( Statement ) 

   | primPredicateSymbol 

 

primPredicateSymbol -> symbTerms (=) symbTerm 

     | symbTerms (!=) symbTerm 

     | symbTerms (-<-)symbTerm 

     | symbTerms ( : ) symbTerm (->)symbTerm 

     | (Nat) (ó(ó)symbTerm (ó)ô) 

     | ..... 

 

symbTerms -> symbTerm {, symbTerm} 

 

ʉʝʨʝʜ ʪʚʝʨʜʞʝʥʴ ʚʠʜʽʣʷʶʪʴ ʪʚʝʨʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʪʠʧʫ: 

 

specialStatement -> [the] thesis | [the] contrary  | [a|an] contradiction. 

 

ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʟʘʧʠʩʽ ʜʦʚʝʜʝʥʴ ʪʝʦʨʝʤ. 

 

ɽʣʝʤʝʥʪʘʨʥʽ ʪʚʝʨʜʞʝʥʥʷ ʤʦʞʥʘ ʢʦʤʧʦʥʫʚʘʪʠ ʚ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʟʘ ʪʘʢʠʤʠ ʧʨʘʚʠʣʘʤʠ: 

 

Statement -> headStatement | chainStatement 

headStatement->for quantifiedNotion {and quantifiedNotion} statement 

| if statement then statement 

|(it is wrong that|not) statement 

 

chainStatement->andChain [and headStatement] 

   |orChain [or headStatement] 

   |(andChain|orChain) iff  statement 

andChain -> atomicStatement {and atomicStatement} 
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orChain -> atomicStatement {or atomicStatement} 

 

 ʗʢ ʫʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʢʦʞʥʦʤʫ ʪʚʝʨʜʞʝʥʥʶ ʤʦʚʠ ForTheL ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʘ 

ʢʣʘʩʠʯʥʦʾ ʣʦʛʽʢʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ʊʘʢʘ ʬʦʨʤʫʣʘ ʥʘʟʠʚʘʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷʤ ʪʚʝʨʜʞʝʥʥʷ. 

ɿʦʙʨʘʞʝʥʥʷ ʪʚʝʨʜʞʝʥʥʷ S ʙʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ: |S|. 

 

ʆʧʠʩ ʟʤʽʥʥʠʭ 

 

ɺʽʣʴʥʠʤʠ ʟʤʽʥʥʠʤʠ ʪʚʝʨʜʞʝʥʥʷ S ʙʫʜʫʪʴ ʪʽ ʟʤʽʥʥʽ ʷʢʽ ʻ ʚʽʣʴʥʠʤʠ ʚ ʟʦʙʨʘʞʝʥʥʽ 

ʪʚʝʨʜʞʝʥʥʷ |S|. ʄʥʦʞʠʥʫ ʚʽʣʴʥʠʭ ʟʤʽʥʥʠʭ ʪʚʝʨʜʞʝʥʥʷ |S| ʙʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ: FV(s) (free 

variables). ʄʥʦʞʠʥʫ ʟʚôʷʟʘʥʠʭ ʟʤʽʥʥʠʭ ʙʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ: BV(S) (bounded variables).  

ʇʨʘʚʠʣʘ ʤʦʚʠ ForTheL ʟʘʙʦʨʦʥʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʚʝʨʜʞʝʥʥʷ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʚʢʣʘʜʝʥʽ ʢʚʘʥʪʦʨʠ ʟ ʦʜʥʘʢʦʚʦʶ ʟʤʽʥʥʦʶ. ʅʘʧʨʠʢʣʘʜ, ʪʚʝʨʜʞʝʥʥʷ every number n divides 

some number n ʚʚʘʞʘʻʪʴʩʷ ʥʝ ʢʦʨʝʢʪʥʠʤ. 

ɹʫʜʝʤʦ ʛʦʚʦʨʠʪʠ ʱʦ ʪʚʝʨʜʞʝʥʥʷ S ʦʧʠʩʫʻ (ʦʛʦʣʦʰʫʻ) ʟʤʽʥʥʫ vFV(S) ʢʦʞʥʠʡ ʨʘʟ 

ʢʦʣʠ ʚ S ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ v ʥʘʣʝʞʠʪʴ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ.  

ʊʝʨʤ t ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʠʤ (ʨʝʘʣʴʥʠʤ) ʢʦʣʠ t ʥʝ ʻ ʢʚʘʥʪʠʬʽʢʦʚʘʥʠʤ ʧʦʥʷʪʪʷʤ ʫ 

ʬʦʨʤʽ ʟʘʧʝʨʝʯʝʥʥʷ (no notion) ʪʘ ʚʩʽ ʘʨʛʫʤʝʥʪʠ ʪʝʨʤʘ t ʪʘʢʦʞ ʧʦʟʠʪʠʚʥʽ ʪʝʨʤʠ. 

ʉʠʥʪʘʢʩʠʯʥʠʡ ʧʨʠʤʽʪʠʚ I ʥʘʟʠʚʘʻʪʴʩʷ ʜʝʩʢʨʠʧʪʠʚʥʠʤ, ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʘ ʟ 

ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: 

 

-  I ï ʧʨʠʢʤʝʪʥʠʢ equal to argument; 

-  I ï ʧʨʦʩʪʠʡ ʧʨʠʢʤʝʪʥʠʢ, ʜʽʻʩʣʦʚʦ ʘʙʦ ʧʨʝʜʠʢʘʪʥʠʡ ʩʠʤʚʦʣ; I ï 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʢ ʩʠʥʦʥʽʤ; ʰʘʙʣʦʥ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʟʤʽʥʥʦʾ 

v, ʷʢʘ ʦʧʠʩʫʻʪʴʩʷ ʽ ʮʽʣʽ. 

 

ʇʨʝʜʠʢʘʪ P ʜʝʩʢʨʠʧʪʠʚʥʠʡ (ʦʧʠʩʦʚʠʡ), ʷʢʱʦ ʚʽʥ ʥʝ ʟʘʧʝʨʝʯʫʻʪʴʩʷ ʪʘ ʚʠʢʦʥʫʻʪʴʩʷ 

ʦʜʥʘ ʟ ʫʤʦʚ: 

 

-  P ï óis aô ʧʨʝʜʠʢʘʪ ʥʘʜ ʽʤʝʥʥʠʢʦʚʠʤ ʧʦʥʷʪʪʷʤ ʟ ʧʦʟʠʪʠʚʥʠʤʠ 

ʘʨʛʫʤʝʥʪʘʤʠ. 

-  P ï óis aô ʧʨʝʜʠʢʘʪ ʥʘʜ  ʧʦʟʠʪʠʚʥʠʤ ʚʠʟʥʘʯʝʥʠʤ ʪʝʨʤʦʤ. 

-  P ï ʧʦʙʫʜʦʚʘʥʠʡ ʥʘʜ ʜʝʩʢʨʠʧʪʠʚʥʠʤ ʧʨʠʤʽʪʠʚʦʤ ʧʨʠʢʤʝʪʥʠʢʘ ʘʙʦ 

ʜʽʻʩʣʦʚʘ ʟ ʧʦʟʠʪʠʚʥʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ. 
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-  P ï ʢʦʤʧʦʟʠʮʽʷ ʙʘʟʦʚʠʭ ʧʨʝʜʠʢʘʪʽʚ, ʦʜʠʥ ʟ ʷʢʠʭ ʻ ʜʝʩʢʨʠʧʪʠʚʥʠʤ. 

 

ʅʘʨʝʰʪʽ, ʪʚʝʨʜʞʝʥʥʷ S ʦʧʠʩʫʻ ʟʤʽʥʥʫ v, ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʘ ʟ ʪʘʢʠʭ ʫʤʦʚ: 

 

-  S ï ʜʝʩʢʨʠʧʪʠʚʥʠʡ ʧʨʝʜʠʢʘʪʥʠʡ ʩʠʤʚʦʣ ʽ ʧʝʨʰʠʡ ʘʨʛʫʤʝʥʪ ʽʟ ʩʧʠʩʢʫ 

ʟʤʽʥʥʠʭ ʪʚʝʨʜʞʝʥʥʷ  ʤʽʩʪʠʪʴ v. 

-  S ï ʧʨʦʩʪʝ ʪʚʝʨʜʞʝʥʥʷ ʪʘʢʝ ʱʦ ʧʽʜʤʝʪ ʚʠʩʪʫʧʘʻ ʚ ʷʢʦʩʪʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʟʤʽʥʥʠʭ, ʷʢʘ ʤʽʩʪʠʪʴ v ʪʘ ʧʨʝʜʠʢʘʪ ʪʚʝʨʜʞʝʥʥʷ ʻ ʜʝʩʢʨʠʧʪʠʚʥʠʤ. 

-  S ï ʢʦʥôʶʥʢʮʽʷ ʜʝʢʽʣʴʢʦʭ ʪʚʝʨʜʞʝʥʴ ʦʜʥʝ ʟ ʷʢʠʭ ʻ ʜʝʩʢʨʠʧʪʠʚʥʠʤ. 

 

 

ɺʠʟʥʘʯʝʥʥʷ (definition statements) 

 

 

 ʋ ʤʦʚʽ ForTheL ʧʨʠʩʫʪʥʽ ʩʧʝʮʽʘʣʴʥʽ ʪʠʧʠ ʪʚʝʨʜʞʝʥʴ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʚʠʟʥʘʯʝʥʥʷʭ.  

ʉʠʥʪʘʢʩʠʩ ʪʘʢʠʭ ʪʚʝʨʜʞʝʥʴ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

defStatement -> notionDef | functionDef | predicateDef 

 

notionDef -> [a|an] primClassNoun is [a|an] notion 

  | primNotionSymbol iff  variable is [a|an] notion 

 

functionDef -> functionSym is equal to plainTerm 

functionSym -> [the] primDefiniteNoun 

   | primInfixFunctionSymbol 

   | primPrefixFunctionSymbol 

   | primPostfixFunctionSymbol 

 

predicateDef -> predicateSym iff  statement 

predicateSym -> variable is primAdjective 

   |variable ó,ô variable are primAdjectiveM 

   |variable primVerb 

   |variable , variable primVerbM 
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   |primPredicateSymbol 

 

 ʂʦʞʥʝ ʚʠʟʥʘʯʝʥʥʷ S ʤʘʻ ʪʘʢ ʟʚʘʥʠʡ ʛʦʣʦʚʥʠʡ junctor , ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʨʽʚʥʽʩʪʶ, 

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʶ, ʘʙʦ ʟʚôʷʟʢʦʶ is. ʉʠʥʪʘʢʩʠʯʥʘ ʦʜʠʥʠʮʷ ʟʣʽʚʘ ʚʽʜ junctor ʥʘʟʠʚʘʻʪʴʩʷ 

ʛʦʣʦʚʦʶ ʚʠʟʥʘʯʝʥʥʷ, ʘ ʩʠʥʪʘʢʩʠʯʥʘ ʦʜʠʥʠʮʷ ʩʧʨʘʚʘ ï ʪʽʣʦʤ ʚʠʟʥʘʯʝʥʥʷ. 

 ɺʠʟʥʘʯʝʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʢʦʨʝʢʪʥʠʤ, ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʘ ʟ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: 

 

-  ʫ ʛʦʣʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽ ʪʝʨʤʠ ʥʘ ʤʽʩʮʷʭ ʘʨʛʫʤʝʥʪʽʚ ï ʟʤʽʥʥʽ. 

-  ɾʦʜʥʘ ʟʤʽʥʥʘ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʚʽʯʽ ʚ ʛʦʣʦʚʽ ʚʠʟʥʘʯʝʥʥʷ. 

-  ʂʦʞʥʘ ʚʽʣʴʥʘ ʟʤʽʥʥʘ ʚ ʪʽʣʽ ʚʠʟʥʘʯʝʥʥʷ ʻ ʚ ʛʦʣʦʚʽ ʚʠʟʥʘʯʝʥʥʷ. 

-  ʗʢʱʦ ʧʨʠʤʽʪʠʚ ʫ ʛʦʣʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʠʥʦʥʽʤʦʤ ʪʦʜʽ 

ʚʽʜʧʦʚʽʜʥʘ ʮʽʣʴ ï ʪʘʢʦʞ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʠʤʽʪʠʚʦʤ. 

-  ʇʨʠʤʽʪʠʚ ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʛʦʣʦʚʽ ʥʝ ʧʦʚʠʥʝʥ ʟʫʩʪʨʽʯʘʪʠʩʴ ʚ ʪʽʣʽ (ʚ 

ʧʦʪʦʯʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʤʦʚʠ, ʨʝʢʫʨʩʠʚʥʽ ʚʠʟʥʘʯʝʥʥʷ ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ). 

-  ʗʢʱʦ S ʚʠʟʥʘʯʘʻ ʧʦʥʷʪʪʷ, ʪʦʜʽ ʧʦʥʷʪʪʷ ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʛʦʣʦʚʽ ʧʦʚʠʥʥʦ 

ʤʘʪʠ ʭʦʯʘ ʙ ʦʜʥʝ ʽʤôʷ 

-  ʗʢʱʦ S ʚʠʟʥʘʯʘʻ ʩʠʤʚʦʣʴʥʝ ʧʦʥʷʪʪʷ ʪʦʜʽ ʽʤôʷ ʛʦʣʦʚʠ ï ʩʫʙôʻʢʪ ʫ ʪʽʣʽ. 

 

ʊʝʧʝʨ ʤʠ ʤʦʞʝʤʦ ʧʝʨʝʡʪʠ ʜʦ ʨʦʟʛʣʷʜʫ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ.  
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ForTheL ʪʝʢʩʪʠ. 

 

ʋ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʘʭ ʚʚʦʜʠʣʠʩʴ ʦʩʥʦʚʥʽ ʪʠʧʠ ʩʠʥʪʘʢʩʠʯʥʠʭ ʦʜʠʥʠʮʴ ʤʦʚʠ. ɿ ʾʭ 

ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʙʫʜʫʚʘʪʠ ʪʚʝʨʜʞʝʥʥʷ, ʷʢʽ ʟʛʦʜʦʤ ʪʨʘʥʩʣʶʶʪʴʩʷ ʫ ʬʦʨʤʫʣʠ ʤʦʚʠ 

ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ɸʣʝ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʢʩʪʽʚ, ʣʠʰʝ ʦʜʥʠʭ 

ʪʚʝʨʜʞʝʥʴ ʥʝʜʦʩʪʘʪʥʴʦ. ʊʝʢʩʪ ʟʘʧʠʩʘʥʠʡ ʤʦʚʦʶ ForTheL ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʝʜʩʪʘʚʣʝʥʴ  

(introductor) ʪʘ ʩʝʢʮʽʡ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ. ɿʤʽʩʪʦʚʥʦ ʪʘʢʠʤʠ ʩʝʢʮʽʷʤʠ ʻ ʘʢʩʽʦʤʠ, ʚʠʟʥʘʯʝʥʥʷ 

ʪʘ ʪʝʦʨʝʤʠ. 

ʂʦʞʥʘ ʟ ʪʘʢʠʭ ʩʝʢʮʽʡ ʤʽʩʪʠʪʴ ʟʘʛʦʣʦʚʦʢ, ʱʦ ʦʧʠʩʫʻ ʾʾ ʪʠʧ. ʂʨʽʤ ʪʦʛʦ, ʧʽʩʣʷ 

ʟʘʛʦʣʦʚʢʫ ʤʦʞʝ ʩʣʽʜʫʚʘʪʠ ʤʽʪʢʘ (ʥʘʟʚʘ,label) ʩʝʢʮʽʾ. ʄʽʪʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʦʩʠʣʘʥʴ. 

ɿʘʛʘʣʴʥʠʡ ʩʠʥʪʘʢʩʠʩ ForTheL ʪʝʢʩʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤʠ ʧʨʘʚʠʣʘʤʠ: 

 

Text -> {axiom | definition | proposition | introductor } 

axiom -> axmHeader {assume} axmAffirm 

axmHeader -> Axiom [label] 

definition -> defHeader {assume} defAffirm 

defHeader -> Definition  [label] 

proposition -> prpHeader {assume} prpAffirm 

prpHeader -> (Proposition | Theorem | Lemma | Corollary ) [label] 

lable -> word 

 

 ʂʨʽʤ ʟʘʛʦʣʦʚʢʫ ʪʘ ʤʽʪʢʠ ʢʦʞʥʘ ʩʝʢʮʽʷ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʪʚʝʨʜʞʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʦ 

ʟʘʛʦʣʦʚʢʫ ʪʠʧʫ,(Affirmation, ʫ ʛʨʘʤʘʪʠʯʥʠʭ ʧʨʘʚʠʣʘʭ ïAffirm) ʪʘ ʤʦʞʝ ʤʽʩʪʠʪʠ 

ʧʨʠʧʫʱʝʥʥʷ (assume). ʇʨʠʧʫʱʝʥʥʷ ʩʣʫʞʘʪʴ ʜʣʷ ʦʧʠʩʫ ʟʤʽʥʥʠʭ ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ʧʦʜʘʣʴʰʠʭ ʪʚʝʨʜʞʝʥʥʷʭ. ʅʘʧʨʠʢʣʘʜ: Let S be a set. ʆʧʠʩʫʻ ʟʤʽʥʥʫ S, ʱʦ ʷʚʣʷʻʪʴʩʷ 

ʤʥʦʞʠʥʦʶ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʦʧʠʩʫ ʟʤʽʥʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʝʣʝʢʮʽʾ (selections), 

ʥʘʧʨʠʢʣʘʜ: Take an empty set E. ʉʝʣʝʢʮʽʾ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʦʥʷʪʴ ʪʘ ʩʪʚʝʨʜʞʫʶʪʴ ʥʝ 

ʧʦʨʦʞʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʘʩʽʚ. (ʅʘʛʘʜʘʻʤʦ, ʱʦ ʧʦʥʷʪʪʷ ʟʘʜʘʶʪʴ ʢʣʘʩ ʦʙôʻʢʪʽʚ) 

 

assume -> asmPrefix statement 

asmPrefix -> let | [let us|we can] (assume|suppose) [that] 

select -> selPrefix notions [reference] 

selPrefix -> [then|therefore|hence] [ let us|we can] (take|choose) 
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axmAffirm -> statement 

defAffirm -> defStatement 

prpAffirm -> affPrefix statement [reference] ó.ô [prfHeader proof] 

     |prfPrefix statement [reference] ó.ô Proof 

affPrefix -> [then|therefore|hence] 

prfHeader -> proof [by method] ó.ô | indeed 

prfPrefix -> [let us|we can] (prove|show) [by method] [that] 

method -> contradiction | case analysis | induction [on plainTerm] 

reference -> ó(ó by label { ó,ô label } ) 
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ɼʦʚʝʜʝʥʥʷ (Proof Sections) 

 

ʋ ʢʦʨʝʢʪʥʦʤʫ ʪʝʢʩʪʽ ʢʦʞʥʝ ʪʚʝʨʜʞʝʥʥʷ (Affirmation) ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʠʤ 

(ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʪʚʝʨʜʞʝʥʴ ʷʢʽ ʧʨʠʡʤʘʶʪʴʩʷ ʷʢ ʘʢʩʽʦʤʠ ʘʙʦ ʚʠʟʥʘʯʝʥʥʷ). ɺʦʥʦ ʧʦʚʠʥʥʦ 

ʣʦʛʽʯʥʦ ʩʣʽʜʫʚʘʪʠ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʢʩʪʫ. ɸʚʪʦʨ ʪʝʢʩʪʫ ʤʦʞʝ ʟʨʦʙʠʪʠ ʮʝ ʩʣʽʜʫʚʘʥʥʷ ʙʽʣʴʰ 

ʦʯʝʚʠʜʥʠʤ, ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʠʣʘʥʴ ʥʘ ʥʝʦʙʭʽʜʥʽ ʩʝʢʮʽʾ ʚʝʨʭʥʽʭ ʨʽʚʥʽʚ ʪʘʢ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʝʢʮʽʶ ʜʦʚʝʜʝʥʴ (proof section), ʫ ʷʢʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʣʦʛʽʯʥʝ ʚʠʚʝʜʝʥʥʷ 

ʮʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ. 

ɼʦʚʝʜʝʥʥʷ ʚ ForTheL ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʠʧʫʱʝʥʴ (assumptions), ʩʝʣʝʢʮʽʡ(selections), 

ʪʘ ʽʥʰʠʭ ʪʚʝʨʜʞʝʥʴ (affirmations), ʷʢʽ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʩʚʦʾ ʜʦʚʝʜʝʥʥʷ, ʘ ʪʘʢʦʞ ʟ ʦʩʦʙʣʠʚʠʭ 

ʢʦʤʧʦʟʠʮʽʡ. ʊʘʢʠʤʠ ʢʦʤʧʦʟʠʮʽʷʤʠ ʤʦʞʝ ʙʫʪʠ ʨʦʟʛʘʣʫʞʝʥʥʷ ʘʙʦ ʙʣʦʢ ʜʦʚʝʜʝʥʥʷ. 

ɹʣʦʢ ʜʦʚʝʜʝʥʥʷ ʩʣʫʞʠʪʴ ʜʣʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʜʦʚʝʜʝʥʥʷ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʦʙʣʘʩʪʴ 

ʜʽʾ ʧʨʠʧʫʱʝʥʴ ʪʘ ʦʧʠʩʽʚ ʟʤʽʥʥʠʭ. ɹʣʦʢ ʜʦʚʝʜʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ 

ʜʦʚʝʜʝʥʥʷ.  

ʈʦʟʛʘʣʫʞʝʥʥʷ ʩʣʫʞʠʪʴ ʜʣʷ ʨʦʟʛʣʷʜʫ ʨʽʟʥʠʭ ʤʦʞʣʠʚʠʭ ʚʠʧʘʜʢʽʚ ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ 

ʧʨʦʮʝʩʽ ʜʦʚʝʜʝʥʥʷ. ʈʦʟʛʘʣʫʞʝʥʥʷ ʩʣʽʜʫʶʪʴ ʦʜʥʝ ʟʘ ʦʜʥʠʤ. ʂʦʞʥʝ ʨʦʟʛʘʣʫʞʝʥʥʷ ʤʽʩʪʠʪʴ 

ʟʘʛʦʣʦʚʦʢ ʪʘ ʜʦʚʝʜʝʥʥʷ. ɿʘʛʦʣʦʚʦʢ ʤʽʩʪʠʪʴ ʪʚʝʨʜʞʝʥʥʷ, ʷʢʝ ʚʠʨʘʞʘʻ ʚʠʧʘʜʦʢ. ɼʘʣʽ ʩʣʽʜʫʻ 

ʜʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ. 

ɼʦʚʝʜʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʪʘʢʠʤʠ ʛʨʘʤʘʪʠʯʥʠʤʠ ʧʨʘʚʠʣʘʤʠ: 

 

proof -> [ {prfBody}prfLast ] qed 

qed -> end. | qed. | obvious. | trivial.  

prfBody -> assume | select | prpAffirm | block 

prfLast -> prpAffirm | block | case {case} 

block -> blkHeader proof 

blkHeader -> Block [label] ó.ô | now | first  | second | ... 

case -> Case statement [reference] ó.ô Proof 

 

ʇʨʠ ʦʧʠʩʽ ʜʦʚʝʜʝʥʥʷ ʤʦʞʥʘ ʦʧʠʩʫʚʘʪʠ ʤʝʪʦʜ. ForTheL ʧʽʜʪʨʠʤʫʻ ʜʦʚʝʜʝʥʥʷ ʚʽʜ 

ʩʫʧʨʦʪʠʚʥʦʛʦ (by contradiction), ʘʥʘʣʽʟ ʚʠʧʘʜʢʽʚ (by case analysis), ʪʘ ʟʘ ʽʥʜʫʢʮʽʻʶ (by 

induction).   

ʌʦʨʤʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʜʦʚʝʜʝʥʥʷ ʟʘ ʽʥʜʫʢʮʽʻʶ ʚ ForTheL ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʥʘʩʪʫʧʥʦʤʫ ʟʘʛʘʣʴʥʦʤʫ ʽʥʜʫʢʮʽʡʥʦʤʫ ʧʨʠʥʮʠʧʽ: 
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][])[)(( xFxxFxIHx
CCCCC

 

 

, ʜʝ ])[])[][(()( yFxtytyxIH
CC

B
CCC

, t ʪʝʨʤ, ʘ B ʚʽʜʥʦʰʝʥʥʷ ʧʦʨʷʜʢʫ. ɿʤʽʩʪʦʚʥʦ ʧʨʠʥʮʠʧ 

ʚʠʨʘʞʘʻ: ʜʦʚʦʜʷʯʠ, ʱʦ ʚʣʘʩʪʠʚʽʩʪʴ P ʤʘʻ ʤʽʩʮʝ ʜʣʷ ʜʝʷʢʦʛʦ ʘʣʝ ʬʽʢʩʦʚʘʥʦʛʦ x
C
, ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ ʱʦ ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʻ ʤʽʩʮʝ ʜʣʷ ʚʩʽʭ y
C

 ʤʝʥʰʠʭ ʟʘ x
C
, ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʟʥʘʯʝʥʝ 

ʚʽʜʥʦʰʝʥʥʷ ʧʦʨʷʜʢʫ. ɯʥʜʫʢʮʽʡʥʠʡ ʪʝʨʤ t ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʛʨʫʧʫʚʘʥʥʷ ʢʦʨʪʝʞʽʚ 

ʟʥʘʯʝʥʴ ʚ ʦʜʥʝ. 

 ʆʪʞʝ, ʜʦʚʝʜʝʥʥʷ ʟʘ ʽʥʜʫʢʮʽʻʶ ʟʘʧʠʩʫʶʪʴʩʷ ʪʘ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʚʨʘʭʦʚʫʶʯʠ 

ʥʘʚʝʜʝʥʠʡ ʧʨʠʥʮʠʧ ʽʥʜʫʢʮʽʾ. ʎʷ ʛʽʧʦʪʝʟʘ ʬʦʨʤʫʣʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʽ ʩʪʘʻ ʜʦʜʘʪʢʦʚʠʤ 

ʣʦʛʽʯʥʠʤ ʧʦʧʝʨʝʜʥʠʢʦʤ ʜʣʷ ʘʨʛʫʤʝʥʪʫ ʽʥʜʫʢʮʽʾ. 

 ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʜʦʚʝʜʝʥʥʷ ʟʘ ʽʥʜʫʢʮʽʻʶ: 

 

Proposition P_h. For all terms t , r      t + r = r + t.  

Proof  by induction on r.  

  Let t, r be terms.  

 

  Case r = 0.  

   r + 0 = r.  

   r = 0 + r.  

   r+0 = 0+r.  

  end.  

 

  Case r!=0.  

   Take a term x such that x' = r.  

   t + x = x + t.   #By induction hypothesis!  

   t + (x') = (t + x)'.  

   (x')+t = (x + t)'.  

   (t + x)' = (x + t)'.  

   t+(x') = (x + t)'.  

   t+(x') = (x') + t.  

   Hence t + x = x + t => t + (x') = (x') + t.  

  end.  

end.  
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 ʊʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʉɸɼ ʥʘ ʧʣʘʪʬʦʨʤʽ 

Windows 

 

ʆʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʦʨʠʛʽʥʘʣʴʥʦ ʨʦʟʨʦʙʣʷʣʘʩʴ ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʧʣʘʪʬʦʨʤʫ Linux, ʻ 

ʜʦʮʽʣʴʥʠʤ ʨʦʟʛʣʷʥʫʪʠ ʜʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʮʽʻʾ 

ʧʣʘʪʬʦʨʤʠ. ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʦʩʫʶʪʴʩʷ ʘʧʘʨʘʪʫ ʚʚʦʜʫ / ʚʠʚʦʜʫ , ʧʦʪʦʢʽʚ ʪʘ ʧʨʦʮʝʩʽʚ, ʘ 

ʪʘʢʦʞ ʩʧʦʩʦʙʫ ʨʦʙʦʪʠ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʤʦʜʫʣʷʤʠ (ʧʨʦʛʨʘʤʘʤʠ). 

ɼʣʷ ʨʦʙʦʪʠ ʟ ʚʠʱʝ ʟʛʘʜʘʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʝʭʥʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʥʘ 

ʷʜʨʽ Linux ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʪʘʥʜʘʨʪ Posix, ʷʢʠʡ ʦʧʠʩʫʻ ʥʠʟʴʢʦ ʨʽʚʥʝʚʽ ʤʝʭʘʥʽʟʤʠ ʨʦʙʦʪʠ ʽʟ 

ʮʠʤʠ ʢʣʘʩʘʤʠ ʦʙôʻʢʪʽʚ. ʇʣʘʪʬʦʨʤʦ  ʁMS Windows ʩʪʘʥʜʘʨʪ Posix ʥʝ ʧʽʜʪʨʠʤʫʻʪʴʩʷ, (ʭʦʯʘ 

ʻ ʩʧʨʦʙʠ ʩʪʚʦʨʠʪʠ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʝʤʫʣʶʻ Linux, ʥʘʧʨʠʢʣʘʜ, Cygwin) ʟʘʤʽʩʪʴ ʥʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʣʘʩʥʠʡ ʘʧʘʨʘʪ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʦʙôʻʢʪʘʭ ʷʜʨʘ. ɼʣʷ ʥʘʩ ʚʘʞʣʠʚʠʤʠ 

ʦʙôʻʢʪʘʤʠ ʻ ʧʨʦʮʝʩʠ (process), ʧʦʪʦʢʠ (thread) ʪʘ ʢʘʥʘʣʠ ʚʚʦʜʫ / ʚʠʚʦʜʫ (pipe). ʆʩʢʽʣʴʢʠ, 

ʜʣʷ ʧʝʨʝʥʦʩʫ ʩʠʩʪʝʤʠ ʥʘ Windows ʧʣʘʪʬʦʨʤʫ, ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʟʘʤʽʥʠʪʠ ʚʩʽ ʩʠʩʪʝʤʥʦ 

ʟʘʣʝʞʥʽ ʧʨʦʮʝʜʫʨʠ, ʥʘ ʝʢʚʽʚʘʣʝʥʪʥʽ ʥʦʚʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʧʘʨʘʪʫ ʦʙôʻʢʪʽʚ ʷʜʨʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴ hʜʝʪʘʣʴʥʦ, ʱʦ ʩʦʙʦʶ ʷʚʣʷʶʪʴ ʦʙôʻʢʪʠ ʷʜʨʘ. ʂʦʞʥʠʡ ʦʙôʻʢʪ ʷʜʨʘ - 

ʥʘʩʧʨʘʚʜʽ ʧʨʦʩʪʦ ʙʣʦʢ ʧʘʤôʷʪʽ, ʷʢʠʡ ʙʫʚ ʚʠʜʽʣʝʥʠʡ ʷʜʨʦʤ ʆʉ ̔ ʜʦʩʪʫʧʥʠʡ ʪʽʣʴʢʠ ʡʦʤʫ. 

ʎʝʡ ʙʣʦʢ ʷʚʣʷʻ ʩʦʙʦʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʠʭ, ʚ ʝʣʝʤʝʥʪʘʭ ʷʢʦʾ ʤʽʩʪʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙôʻʢʪ.  

ɼʝʷʢʽ ʝʣʝʤʝʥʪʠ (ʜʝʩʢʨʠʧʪʦʨ ʟʘʭʠʩʪʫ, ʣʽʯʠʣʴʥʠʢ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ) ʻ ʩʧʽʣʴʥʠʤʠ, ʘʣʝ 

ʙʽʣʴʰʘ ʾʭ ʯʘʩʪʠʥʘ ʩʧʝʮʠʬʽʯʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʦʙôʻʢʪʘ. ʅʘʧʨʠʢʣʘʜ, ʚ ʦʙôʻʢʪʘ 

Ăʧʨʦʮʝʩò ʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨ, ʙʘʟʦʚʠʡ ʧʨʽʦʨʠʪʝʪ ʪʘ ʢʦʜ ʟʘʚʝʨʰʝʥʥʷ, ʘ ʚ ʦʙôʻʢʪʘ Ăʬʘʡʣò ï 

ʟʤʽʱʝʥʥʷ ʚ ʙʘʡʪʘʭ ʪʘ ʨʝʞʠʤ ʜʦʩʪʫʧʫ. ʆʩʢʽʣʴʢʠ ʮʽ ʩʪʨʫʢʪʫʨʠ ʜʦʩʪʫʧʥʽ ʪʽʣʴʢʠ ʷʜʨʫ, 

ʧʨʦʛʨʘʤʘ ʥʝ ʤʦʞʝ ʩʘʤʦʩʪʽʡʥʦ ʟʥʘʡʪʠ ʾʭ ʚ ʧʘʤôʷʪʽ ʽ ʥʘʧʨʷʤʫ ʤʦʜʠʬʽʢʫʚʘʪʠ ʚʤʽʩʪ. 

ʇʨʠ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʩʠʩʪʝʤʘ ʩʪʚʦʨʶʻ ʚ ʥʴʦʤʫ ʪʘʙʣʠʮʶ ʜʝʩʢʨʠʧʪʦʨʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʦʙ'ʻʢʪʽʚ ʷʜʨʘ. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʮʽʻʾ ʪʘʙʣʠʮʽ  ̔

ʢʝʨʫʚʘʥʥʽ ʥʝʶ ʥʝ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʽ.  

ʅʘ ʩʭʝʤʽ ʧʦʢʘʟʘʥʦ, ʷʢ ʧʨʠʙʣʠʟʥʦ ʚʠʛʣʷʜʘʻ ʪʘʙʣʠʮʷ ʜʝʩʢʨʠʧʪʦʨʽʚ, ʱʦ ʥʘʣʝʞʠʪʴ 

ʧʨʦʮʝʩʫ. ʎʝ ʧʨʦʩʪʦ ʤʘʩʠʚ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ. ʂʦʞʥʘ ʩʪʨʫʢʪʫʨʘ ʤʽʩʪʠʪʴ ʚʢʘʟʽʚʥʠʢ ʥʘ ʷʢʠʡ-

ʥʝʙʫʜʴ ʦʙ'ʻʢʪ ʷʜʨʘ, ʤʘʩʢʫ ʜʦʩʪʫʧʫ ʡ ʜʝʷʢʽ ʬʣʘʛʠ. 

 

 



 23 

ɯʥʜʝʢʩ  ɺʢʘʟʽʚʥʠʢ ʥʘ ʙʣʦʢ 

ʧʘʤ'ʷʪʽ ʦʙ'ʻʢʪʘ ʷʜʨʘ  

ʄʘʩʢʘ ʜʦʩʪʫʧʫ ʌʣʘʛʠ 

1 0xXXXXXXXX  0ʭXXXXXXXX   0xXXXXXXXX   

2 0ʭXXXXXXXX  0xXXXXXXXX  0xXXXXXXXX  

                    ʉʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʽ ʜʝʩʢʨʠʧʪʦʨʽʚ, ʱʦ ʥʘʣʝʞʠʪʴ ʧʨʦʮʝʩʫ (X = 0 ʘʙʦ 1). 

ʂʦʣʠ ʧʨʦʮʝʩ ʽʥʽʮʽʘʣʽʟʫʻʪʴʩʷ ʚ ʧʝʨʰʠʡ paʟ, ʪʘʙʣʠʮʷ ʜʝʩʢʨʠʧʪʦʨʽʚ ʱʝ ʧʦʨʦʞʥʷ. ɸʣʝ 

ʷʢ ʪʽʣʴʢʠ ʦʜʠʥ ʟ ʡʦʛʦ ʧʦʪʦʢʽʚ ʚʠʢʣʠʢʘ ̒ʬʫʥʢʮʽʶ, ʱʦ ʩʪʚʦʨʶʻ ʦʙ'ʻʢʪ ʷʜʨʘ (ʥʘʧʨʠʢʣʘʜ, 

CreateFileMapping), ʷʜʨʦ ʚʠʜʽʣʷʻ ʜʣʷ ʮʴʦʛʦ ʦʙ'ʻʢʪʘ ʙʣʦʢ ʧʘʤ'ʷʪʽ  ̔ʟʘʧʦʚʥʶʻ ʧʦʯʘʪʢʦʚʠʤʠ 

ʜʘʥʠʤʠ, ʜʘʣʽ ʷʜʨʦ ʧʝʨʝʛʣʷʜʘʻ ʪʘʙʣʠʮʶ ʜʝʩʢʨʠʧʪʦʨʽʚ, ʱʦ ʥʘʣʝʞʠʪʴ ʜʘʥʦʤʫ ʧʨʦʮʝʩʫ, ʽ 

ʚʽʜʰʫʢʫʻ ʚʽʣʴʥʠʡ ʟʘʧʠʩ. ʆʩʢʽʣʴʢʠ ʪʘʙʣʠʮʷ ʱʝ ʧʦʨʦʞʥʷ, ʷʜʨʦ ʚʠʷʚʣʷʻ ʩʪʨʫʢʪʫʨʫ ʟ ʽʥʜʝʢʩʦʤ 

1 ʽ ʟʘʧʠʩʫʻ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʙôʻʢʪ ʪʫʜʠ. ɺʢʘʟʽʚʥʠʢ ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʶ ʘʜʨʝʩʫ 

ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʦʙ'ʻʢʪʘ, ʤʘʩʢʘ ʜʦʩʪʫʧʫ - ʥʘ ʜʦʩʪʫʧ ʙʝʟ ʦʙʤʝʞʝʥʴ ,̔ ʥʘʨʝʰʪʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʦʩʪʘʥʥʽʡ ʢʦʤʧʦʥʝʥʪ ï ʬʣʘʛʠ. 

ʆʪ ʜʝʷʢʽ ʬʫʥʢʮʽʾ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʦʙ'ʻʢʪʠ ʷʜʨʘ: 

HANDLE CreateThread(  

 PSECURITY_ATTRIBUTES psa,  

 DWORD dwStackSize,  

 PTHREAD_START_ROUTINE pfnStartAddr,  

 PVOID pvParam,  

 DWORD dwCreationFlags,  

 PDWORD pdwfhreadId);  

HANDEE CreateFile(  

 PCTSTR pszFileName,  

 DWORD dwDesiredAcceb,  

 DWORD dwShareMode, 

 PSECURITY_ATTRIBUTES psa,  

 DWORD dwCreationDistribution,  

 DWORD dwFlagsAndAttnbutes,  

 HANDEE hTemplateFile);  

HANDLE CreateFileMapping(  

 HANDLE hFile,  

 PSECURITY_ATTRIBUTES psa,  

 DWORD flProtect,  

 DWORD dwMdximumSizcHigh,  
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 DWORD dwMaximumSizeLow, 

 PCTSTR pszName);  

ɺʩʽ ʬʫʥʢʮʽʾ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʦʙ'ʻʢʪʠ ʷʜʨʘ, ʧʦʚʝʨʪʘʶʪʴ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ 

ʧʨʠʚ'ʷʟʘʥʽ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʫ  ̔ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʧʦʪʦʮʽ ʜʘʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʎʽ ʟʥʘʯʝʥʥʷ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʽʥʜʝʢʩʠ ʫ ʪʘʙʣʠʮʽ ʜʝʩʢʨʠʧʪʦʨʽʚ, ʱʦ ʥʘʣʝʞʠʪʴ 

ʧʨʦʮʝʩʫ, ʽ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʽʜʝʥʪʠʬʽʢʫʻ ʤʽʩʮʝ, ʜʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʧʦʚ'ʷʟʘʥʘ ʟ 

ʦʙ'ʻʢʪʦʤ ʷʜʨʘ.  

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢ ʩʘʤʝ ʩʪʚʦʨʝʥʠʡ ʦʙ'ʻʢʪ ʷʜʨʘ, ʧʦ ʟʘʢʽʥʯʝʥʥʽ ʨʦʙʦʪʠ ʟ ʥʠʤ ʡʦʛʦ 

ʧʦʪʨʽʙʥʦ ʟʘʢʨʠʪʠ ʚʠʢʣʠʢʦʤ CloseHandle. 

BOOL CloseHandle(HANDLE hobj);  

ʎʷ ʬʫʥʢʮʽʷ ʩʧʦʯʘʪʢʫ ʧʝʨʝʚʽʨʷʻ ʪʘʙʣʠʮʶ ʜʝʩʢʨʠʧʪʦʨʽʚ, ʱʦ ʥʘʣʝʞʠʪʴ ʧʨʦʮʝʩʫ, ʱʦʙ 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʯʠ ʽʜʝʥʪʠʬʽʢʫʻ ʧʝʨʝʜʘʥʠʡ ʾʡ ʽʥʜʝʢʩ ʦʙ'ʻʢʪ, ʜʦ ʷʢʦʛʦ ʮʝʡ ʧʨʦʮʝʩ ʜʽʡʩʥʦ ʤʘʻ 

ʜʦʩʪʫʧ. ʗʢʱʦ ʧʝʨʝʜʘʥʠʡ ʽʥʜʝʢʩ ʧʨʘʚʠʣʴʥʠʡ, ʩʠʩʪʝʤʘ ʦʜʝʨʞʫʻ ʘʜʨʝʩʫ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ 

ʦʙ'ʻʢʪʘ  ̔ʟʤʝʥʰʫʻ ʚ ʮʽʡ ʩʪʨʫʢʪʫʨʽ ʣʽʯʠʣʴʥʠʢ ʯʠʩʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ; ʷʢ ʪʽʣʴʢʠ ʣʽʯʠʣʴʥʠʢ ʩʪʘʥʝ 

ʨʽʚʥʠʤ ʥʫʣʶ, ʷʜʨʦ ʚʠʜʘʣʠʪʴ ʦʙ'ʻʢʪ ʽʟ ʧʘʤ'ʷʪʽ. 

ʊʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʤʦʜʫʣʽ ʩʠʩʪʝʤʠ ʉɸɼ, ʷʢʽ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʧʽʜʣʷʛʘʶʪʴ ʤʦʜʠʬʽʢʘʮʽʾ. 

ʋ ʩʠʩʪʝʤʽ ʉɸɼ ʽʩʥʫʻ ʤʦʜʫʣʴ Reason, ʫ ʡʦʛʦ ʟʘʜʘʯʽ ʚʭʦʜʠʪʴ ʚʝʨʠʬʽʢʘʮʽʷ ʪʝʢʩʪʽʚ ʷʢ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʣʘʩʥʠʭ ʟʘʩʦʙʽʚ ʪʘʢ ʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʦʚʥʽʰʥʽʭ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʟʦʚʥʽʰʥʽʭ ʟʘʩʦʙʽʚ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʚʟʘʻʤʦʜʽʾ ʧʨʦʮʝʩʽʚ. ʊʘʢʘ ʚʟʘʻʤʦʜʽʷ ʥʘ ʧʣʘʪʬʦʨʤʽ 

Windows ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ ʦʙôʻʢʪʽʚ ʷʜʨʘ. ʉʘʤʝ ʪʦʤʫ ʮʝʡ 

ʤʦʜʫʣʴ ʩʠʩʪʝʤʠ ʟʘʟʥʘʚ ʥʘʡʙʽʣʴʰʠʭ ʟʤʽʥ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʨʠʛʽʥʘʣʴʥʦʶ ʚʝʨʩʽʻʶ ʧʨʠ ʧʝʨʝʥʦʩʽ 

ʥʘ ʥʦʚʫ ʧʣʘʪʬʦʨʤʫ. 

ʊʘʢʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʟʘʩʦʙʘʤʠ ʻ ʧʨʦʛʨʘʤʠ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʪʚʝʨʜʞʝʥʴ (prover). ʂʦʞʥʘ 

ʪʘʢʘ ʧʨʦʛʨʘʤʘ ʤʘʻ ʚʣʘʩʥʠʡ ʬʦʨʤʘʪ ʧʦʜʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʩʠʩʪʝʤʦʶ ʉɸɼ 

ʪʘ ʟʦʚʥʽʰʥʽʤʠ ʧʨʦʛʨʘʤʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ ʧʦʪʦʢʠ ʚʚʦʜʫ / ʚʠʚʦʜʫ, ʭʦʯʘ 

ʤʦʞʣʠʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʽ ʽʥʰʠʭ ʩʧʦʩʦʙʽʚ ʚʟʘʻʤʦʜʽʾ (ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʻ ʚʽʜʢʨʠʪʦʶ ʽ ʜʦʧʫʩʢʘʻ 

ʨʦʟʰʠʨʝʥʥʷ). ʅʘʡʧʨʦʩʪʽʰʘ ʚʟʘʻʤʦʜʽʷ ʦʧʠʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ ʩʭʝʤʦʶ: ʤʦʜʫʣʴ Explore 

ʦʪʨʠʤʫʻ ʚʽʜ ʤʦʜʫʣʷ Reason ʟʘʚʜʘʥʥʷ ʜʣʷ ʜʦʚʝʜʝʥʥʷ, ʘ ʪʦʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʝʨʝʜʘʻ ʡʦʛʦ ʚ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʟʦʚʥʽʰʥʽʤ ʟʘʩʦʙʘʤ. ʆʩʢʽʣʴʢʠ, ʢʦʞʥʠʡ ʟ ʥʠʭ ʤʘʻ ʚʣʘʩʥʽ ʚʠʤʦʛʠ 

ʜʦ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʪʦ ʪʫʪ ʤʘʻ ʤʽʩʮʝ ʟʘʜʘʯʘ ʪʨʘʥʩʣʷʮʽʾ. 

 ʅʘʚʝʜʝʤʦ ɹʅʌ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʬʦʨʤʘʪ ʟʘʚʜʘʥʥʷ ʜʣʷ ʜʦʚʝʜʝʥʥʷ, ʷʢʝ ʛʝʥʝʨʫʻ ʤʦʜʫʣʴ 

Explore:                                       
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Problem ::=  Formula_list  

 Proposition  

 Number 

 

Formula_list ::=  { ó#ô | IDN 

   Fof  

  {Formula_list }* 

}  

 

Proposition ::=  {ó_ô 

   Fof }  

 ó?ô Fof 

          

Fof :: =  ó|ô Fof Fof 

 ó&ô Fof Fof 

 ó>ô Fof Fof 

 ó~ô {ó:DHDô} 

Fof Fof  

 ó!ô Fof 

 ó=ô Term Term 

 ó!=ô Term Term 

 ó@ô Term Fof 

 ó$ô Term Fof 

 Term 

 

 Term :: = Func_Symbol ô(ó{Term {ó,ô Term}*} ó)ô | 

Predicative_Symbol ó(ó Term {ó,ô Term}* ó)ô | var | ó+ô | ó- ó 

            

, ʪʫʪ ʬʽʛʫʨʥʽ ʜʫʞʢʠ ʦʟʥʘʯʘʶʪʴ ʦʜʥʝ ʚʭʦʜʞʝʥʥʷ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ, ʩʠʤʚʦʣʠ ʚ ʣʘʧʢʘʭ ï 

ʪʝʨʤʽʥʘʣʴʥʽ ʩʠʤʚʦʣʠ, ʦʧʝʨʘʮʽʷ * - ʩʪʘʥʜʘʨʪʥʘ ʦʧʝʨʘʮʽʷ ʧʦʚʪʦʨʝʥʥʷ (ʽʪʝʨʘʮʽʷ). IDN ï 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ - ʮʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ, ʷʢʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʙʫʢʚʠ ʘʙʦ ʩʠʤʚʦʣʫ 

ʧʽʜʢʨʝʩʣʝʥʥʷ, Predicative_Symbol, Func_Symbol ï ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ, ʱʦ ʧʦʟʥʘʯʘʶʪʴ 

ʧʨʝʜʠʢʘʪ ʪʘ ʬʫʥʢʮʽʶ ʚʽʜʧʦʚʽʜʥʦ, ó+ô ʪʘ ó-ó ʩʢʦʨʦʯʝʥʽ ʧʦʟʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪ ʽʩʪʠʥʘ (true) ʪʘ 

ʭʠʙʘ (false). 

ʌʦʨʤʫʣʠ ʟʘʧʠʩʫʶʪʴʩʷ ʚ ʦʙʝʨʥʝʥʽʡ ʧʦʣʴʩʴʢʽʡ ʥʦʪʘʮʽʾ. ʉʝʢʮʽʷ Formula_list ï ʮʝ 

ʩʧʠʩʦʢ ʘʢʩʽʦʤ. Problem ï ʮʝ ʟʘʧʠʩ ʬʦʨʤʫʣ, ʱʦ ʧʽʜʣʷʛʘʻ ʜʦʚʝʜʝʥʥʶ. ɿʘʧʠʩ ó_ô Fof1 ó?ô Fof2 

ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʪʘʢʽʡ ʬʦʨʤʫʣʽ: Fof1 => Fof2. 

ʊʫʪ, ʢʦʥʩʪʘʥʪʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ, ʷʢ ʥʫʣʴ-ʘʨʥʽ ʬʫʥʢʮʽʾ. ʅʘʧʨʠʢʣʘʜ: EmptySet() , 

Zero(), Jony(), etc. 
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ʏʠʩʣʦ ʚ ʢʽʥʮʽ ʧʦʜʘʥʥʷ ï ʮʝ ʦʙʤʝʞʝʥʥʷ ʥʘ ʯʘʩ, ʫ ʩʝʢʫʥʜʘʭ, ʷʢʠʡ ʜʘʻʪʴʩʷ ʜʣʷ 

ʜʦʚʝʜʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ.  

ʊʘʢʝ ʧʦʜʘʥʥʷ ʜʦʧʫʩʢʘʻ ʪʨʘʥʩʣʷʮʽʶ ʫ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʧʨʦʛʨʘʤ. ʋ ʧʦʪʦʯʥʽʡ 

ʨʝʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʦʚʥʽʰʥʽʡ prover SPASS, ʪʘ ʽʩʥʫʻ ʚʽʜʧʦʚʽʜʥʠʡ ʤʦʜʫʣʴ Haigha, 

ʷʢʠʡ ʚʠʢʦʥʫʻ ʪʨʘʥʩʣʷʮʽʶ ʪʘ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺ ʭʦʜʽ ʨʦʙʽʪ ʧʦ ʧʝʨʝʥʝʩʝʥʥʶ ʩʠʩʪʝʤʠ ʙʫʣʦ ʨʦʟʰʠʨʝʥʦ ʤʦʜʫʣʴ Haigha ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʽʥʰʠʤʠ ʟʦʚʥʽʰʥʽʤʠ prover-ʘʤʠ, ʪʘʢʠʤʠ ʷʢ Otter ʪʘ Vampire. Vampire ʧʨʘʮʶʻ ʧʽʜ 

ʫʧʨʘʚʣʽʥʥʷʤ ʆʉ Linux. ʁʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʨʝʘʣʽʟʦʚʘʥʦ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʚʝʨʩʽʾ ʩʠʩʪʝʤʠ. ʗʢ, 

ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʴ ʧʽʜʢʣʶʯʝʥʥʷ ʪʘʢʦʛʦ ʤʦʜʫʣʷ, ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʧʨʦʮʝʜʫʨʠ ʪʨʘʥʩʣʷʮʽʾ ʫ 

ʬʦʨʤʘʪ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʧʨʦʮʝʜʫʨʠ ʢʦʨʝʢʪʥʦʛʦ ʟʘʧʫʩʢʫ prover-ʘ ʪʘ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʡʦʛʦ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʨʦʮʝʜʫʨ ʢʝʨʫʚʘʥʥʷ ʦʙʤʝʞʝʥʥʷʤʠ (ʧʘʤôʷʪʴ, ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ).  Vampire ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʭʽʜʥʽ ʜʘʥʽ ʫ ʬʦʨʤʘʪʽ ʙʽʙʣʽʦʪʝʢʠ TPTP (Thousands of 

Problems for Theorem Proving). ɺʦʥʘ ʻ ʜʦʩʪʫʧʥʦʶ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʟʘ ʘʜʨʝʩʦʶ 

http://www.tptp.org.  

ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʴ ʚʠʱʝ, ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʟʦʚʥʽʰʥʽʭ ʟʘʩʦʙʽʚ ʜʦ ʩʠʩʪʝʤʠ 

ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʫʟʛʦʜʞʝʥʥʷ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʤʦʜʫʣʝʤ Reason, ʦʩʢʽʣʴʢʠ ʪʘʢʘ ʚʟʘʻʤʦʜʽʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ. ʆʨʠʛʽʥʘʣʴʥʘ ʚʝʨʩʽʷ ʙʫʣʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʧʣʘʪʬʦʨʤʫ 

Linux ʪʘ ʩʪʘʥʜʘʨʪ Posix. ʇʣʘʪʬʦʨʤʘ Windows ʤʘʻ ʩʚʦʾ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʟʘʩʦʙʠ. ɿʘʜʘʯʘ 

ʫʟʛʦʜʞʝʥʥʷ ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʨʦʟʚôʷʟʘʪʠ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ ʢʣʘʩʠʯʥʦʾ ʟʘʜʘʯʽ 

Ăʧʦʩʪʘʯʘʣʴʥʠʢ ï ʩʧʦʞʠʚʘʯò. ʅʘʛʘʜʘʻʤʦ ʾʾ ʬʦʨʤʫʣʶʚʘʥʥʷ: 

 

ʇʦʩʪʘʯʘʣʴʥʠʢ ʚʠʨʦʙʣʷʻ ʦʙôʻʢʪʠ ʽ ʟʘʧʠʩʫʻ ʾʭ ʚ ʙʫʬʝʨ ʦʙʤʽʥʫ. ʂʦʣʠ ʙʫʬʝʨ 

ʟʘʧʦʚʥʝʥʠʡ ʚʽʥ ʥʝ ʧʦʚʠʥʝʥ ʧʦʩʪʘʯʘʪʠ. ʉʧʦʞʠʚʘʯ ʥʝ ʤʦʞʝ ʩʧʦʞʠʚʘʪʠ ʟ ʧʦʨʦʞʥʴʦʛʦ ʙʫʬʝʨʘ 

ʽ ʥʘ ʦʙʨʦʙʢʫ ʦʜʥʦʛʦ ʦʙôʻʢʪʫ ʥʝʦʙʭʽʜʥʠʡ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʈʦʟʚôʷʟʦʢ ʪʘʢʦʾ ʟʘʜʘʯʽ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʽʢʠ ʩʝʤʘʬʦʨʽʚ.  

ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʚʟʘʻʤʦʜʽʷ ʙʽʣʴʰ ʩʢʣʘʜʥʘ. ɰʾ ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʪʘʢʦʶ ʩʭʝʤʦʶ: 

ʇʦʩʪʘʯʘʣʴʥʠʢ 
ʉʧʦʞʠʚʘʯ 

ɹʫʬʝʨ ʦʙʤʽʥʫ 

http://www.tptp.org/
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ʄʦʜʫʣʴ Reason ʧʨʘʮʶʻ ʟ ʚʥʫʪʨʽʰʥʽʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ForTheL ʪʝʢʩʪʫ. ɺʽʥ ʛʝʥʝʨʫʻ 

ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʽ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʪʘ ʧʝʨʝʜʘʻ ʾʾ ʧʽʜʤʦʜʫʣʶ Explore. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʫʣʴ Explore ʛʝʥʝʨʫʻ ʟʘʜʘʯʫ ʫ ʚʠʱʝ ʟʛʘʜʘʥʦʤʫ ʬʦʨʤʘʪʽ ʽ ʧʝʨʝʜʘʻ ʾʾ 

ʘʙʦ ʜʦ ʚʣʘʩʥʦʛʦ  prover-ʘ Moses ʘʙʦ ʜʦ ʽʥʰʦʾ ʟʦʚʥʽʰʥʴʦʾ ʧʨʦʛʨʘʤʠ, ʘ ʧʦʪʽʤ ʦʯʽʢʫʻ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʾʾ ʨʦʙʦʪʠ. ɺ ʩʠʩʪʝʤʽ ʉɸɼ, Moses ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʾ ʟʦʚʥʽʰʥʴʦʾ 

ʧʨʦʛʨʘʤʠ. ʊʦʤʫ ʚʟʘʻʤʦʜʽʷ ʟ ʥʠʤ ʥʽ ʯʠʤ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʟ ʙʫʜʴ-ʷʢʦʶ 

ʟʦʚʥʽʰʥʴʦʶ ʧʨʦʛʨʘʤʦʶ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʦʪʠ prover ʧʦʚʠʥʝʥ ʧʦʚʝʨʥʫʪʠ ʢʦʜ 

ʟʘʚʝʨʰʝʥʥʷ ʫ ʬʦʨʤʘʪʽ (ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʦʜ ʟʘʚʝʨʰʝʥʥʷ ʤʘʻ ʽʥʰʠʡ ʬʦʨʤʘʪ, ʤʦʜʫʣʴ 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʽʜʢʣʶʯʝʥʥʷ, ʧʦʚʠʥʝʥ ʦʙʨʦʙʣʷʪʠ ʪʘʢʫ ʩʠʪʫʘʮʽʶ ʽ ʧʨʠʚʦʜʠʪʠ ʡʦʛʦ ʜʦ 

ʢʦʨʝʢʪʥʦʛʦ ʚʠʛʣʷʜʫ): 

ó / ó 

ʂʦʜ ʟʘʚʝʨʰʝʥʥʷ 

 

ʂʦʜ ʟʘʚʝʨʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʪʘʢʠʤ: 

 ó+ô ï ʟʘʜʘʯʘ ʫʩʧʽʰʥʦ ʜʦʚʝʜʝʥʘ 

 ó!ó ï ʟʘʜʘʯʫ ʜʦʚʝʩʪʠ ʥʝʤʦʞʣʠʚʦ 

 ó-ó ï ʜʦʩʷʛʥʫʪʦ ʛʨʘʥʠʯʥʦʾ ʛʣʠʙʠʥʠ ʜʦʚʝʜʝʥʥʷ 

 ó_ô ï ʧʝʨʝʚʠʱʝʥʦ ʣʽʤʽʪ ʯʘʩʫ 

SAD 

Reason 

Fol 

Explore 

Proof Task 

Moses Prover 

 Task 

Results 

Haigha 
 

External Environment 

Foreign Tools 

Alternative 

prover1 
 

Alternative 

proverN 
 

Results 

Results 

 Task 
Translated 
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ɼʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ prover-ʽʚ ʨʦʟʨʦʙʥʠʢʘʤʠ ʩʠʩʪʝʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʫʣʴ Haigha. ʁʦʛʦ ʟʘʜʘʯʘ ʧʦʣʷʛʘʻ ʚ ʪʨʘʥʩʣʷʮʽʾ ʚʭʽʜʥʦʛʦ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʟʘʜʘʯʽ ʚ ʚʭʽʜʥʽ ʜʘʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ prover-ʘ , ʦʙʨʦʙʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʡʦʛʦ ʨʦʙʦʪʠ, ʘ ʧʦʪʽʤ ʾʭ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʢʦʜʫ ʟʘʚʝʨʰʝʥʥʷ ʜʣʷ ʤʦʜʫʣʷ Explore ʚ ʢʦʨʝʢʪʥʦʤʫ ʬʦʨʤʘʪʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʷʢ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʤʽʞ prover-ʦʤ ʪʘ ʤʦʜʫʣʝʤ Haigha ʚ ʩʠʩʪʝʤʽ 

ʉɸɼ ʥʘ ʧʣʘʪʬʦʨʤʽ Windows. 

ʉʧʦʯʘʪʢʫ ʤʦʜʫʣʴ Explore ʟʘʧʫʩʢʘʻ ʧʨʦʛʨʘʤʫ Haigha, ʷʢ ʦʢʨʝʤʠʡ ʧʨʦʮʝʩ ʩʠʩʪʝʤʠ. 

ʏʝʨʝʟ ʢʘʥʘʣʠ ʚʚʦʜʫ / ʚʠʚʦʜʫ (pipes) ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ. ɼʘʣʽ 

Haigha ʧʨʦʚʦʜʠʪʴ ʪʨʘʥʩʣʷʮʽʶ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʚ ʬʦʨʤʘʪ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʦʙʨʘʥʦʛʦ prover-ʘ ʽ 

ʟʘʧʫʩʢʘʻ ʡʦʛʦ ʷʢ ʦʢʨʝʤʠʡ ʧʨʦʮʝʩ ʩʠʩʪʝʤʠ. ɿ ʮʠʤ ʧʨʦʮʝʩʦʤ ʧʦʚôʷʟʫʻʪʴʩʷ ʜʚʘ ʧʦʪʦʢʠ 

WorkerReader ʪʘ WorkerWriter. ɿʘʜʘʯʘ ʧʝʨʰʦʛʦ ʯʠʪʘʪʠ ʜʘʥʽ ʟ ʚʠʭʽʜʥʦʛʦ ʢʘʥʘʣʫ prover-ʘ ʪʘ 

ʧʨʦʚʦʜʠʪʠ ʾʭ ʦʙʨʦʙʢʫ. ɿʘʜʘʯʘ WorkerWriter ï ʟʘʧʠʩʫʚʘʪʠ ʜʘʥʽ ʫ ʚʭʽʜʥʠʡ ʢʘʥʘʣ prover ʫ 

ʥʝʦʙʭʽʜʥʦʤʫ ʬʦʨʤʘʪʽ. ʂʘʥʘʣʠ ʚʚʦʜʫ / ʚʠʚʦʜʫ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʙʫʬʝʨʽʚ ʤʽʞ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʜʘʥʠʭ ʪʘ ʾʭ ʩʧʦʞʠʚʘʯʘʤʠ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʢʦʞʥʠʡ ʟ ʧʨʦʮʝʩʽʚ ʤʦʞʝ 

ʚʠʩʪʫʧʘʪʠ ʷʢ ʚ ʨʦʣʽ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʪʘʢ ʽ ʚ ʨʦʣʽ ʩʧʦʞʠʚʘʯʘ. ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ ʢʦʣʠ ʚ ʢʘʥʘʣʽ 

ʚʚʦʜʫ / ʚʠʚʦʜʫ ʥʝ ʤʘʻ ʜʘʥʠʭ, ʧʦʪʽʢ Ăʩʧʦʞʠʚʘʯò ʧʨʠʟʫʧʠʥʷʻ ʩʚʦʶ ʨʦʙʦʪʠ. ɸʥʘʣʦʛʽʯʥʦ, ʷʢʱʦ 

ʙʫʬʝʨ ʢʘʥʘʣʫ ʚʚʦʜʫ / ʚʠʚʦʜʫ ʟʘʧʦʚʥʝʥʠʡ Ăʚʠʨʦʙʥʠʢò ʦʯʽʢʫʻ ʜʦʪʠ ʧʦʢʠ Ăʩʧʦʞʠʚʘʯò 

ʧʨʦʯʠʪʘʻ ʜʘʥʽ. 

ɼʘʣʽ ʧʨʠʚʝʜʝʤʦ ʫʨʠʚʦʢ ʢʦʜʫ ʧʨʦʛʨʘʤʠ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʦʧʠʩʘʥʫ ʣʦʛʽʢʫ ʨʦʙʦʪʠ: 

typedef struct  {HANDLE Read;HANDLE Write;} IO_;  

DWORD WINAPI ReaderThreadFunc( LPVOID lpParam ){  

   DWORD bw,br;  int c;  

   IO_ ioReader = *((IO_*)lpParam);  

   do{ReadFile(ioReader.Read,&c,1,&br,0);  if (!br) break;  

      WriteFile(ioReader.Write,&c,1,&bw,0); } while (bw);  

   CloseHandle(ioReader.Read); CloseHandle(ioReader.Write);  

   return 0;  

}  

DWORD WINAPI WriterTh readFunc( LPVOID lpParam ){  

 DWORD bw,br;int c;IO_ ioWriter = *((IO_*)lpParam);  

 do{ReadFile(ioWriter.Read,&c,1,&br,0);if (!br) break;  

    WriteFile(ioWriter.Write,&c,1,&bw,0);  } while (bw);  

 CloseHandle(ioWriter.Write);  

 CloseHandle(ioWriter.Read);  

 retur n 0;  

}  

int run_WR(char *cmd, HANDLE Input, HANDLE Output){  

 HANDLE fR,fW,fE; PROCESS_INFORMATION pInf;  

 DWORD dwReaderId; DWORD dwReaderExitCode  = 0; HANDLE hReaderThread;  
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 IO_ ioReader; DWORD dwWriterId; DWORD dwWriterExitCode  = 0;  

 HANDLE hWriterThread ; IO_ ioWriter;  

 spawnProc(cmd,&fW,&fR,&fE,&pInf);  

 ioWriter.Read = Input; ioWriter.Write = fW;  

 ioReader.Read = fR;  ioReader.Write = Output;  

 hWriterThread=CreateThread(NULL,0,WriterThreadFunc,&ioWriter,0 , &dwWriterId);  

 hReaderThread=CreateThread(NULL,0, ReaderThreadFunc,&ioReader,0,&dwReaderId);  

 if (hWriterThread == NULL || hReaderThread == NULL){return GetLastError();}  

 else { while (WaitForSingleObject(hWriterThread,500) == WAIT_TIMEOUT) ;  

       while (WaitForSingleObject(hReaderThread,500) == WAIT_TIM EOUT) ;     

       CloseHandle( hReaderThread );CloseHandle( hWriterThread ); }  

 return 0;  

};  

 

ʇʨʦʮʝʜʫʨʘ SpawnProc ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʽʥʰʦʤʫ ʤʦʜʫʣʽ. ɺʦʥʘ ʟʘʧʫʩʢʘʻ ʟʦʚʥʽʰʥʶ 

ʧʨʦʛʨʘʤʫ, ʟʘʜʘʥʫ ʧʘʨʘʤʝʪʨʦʤ cmd, ʷʢ ʦʢʨʝʤʠʡ ʧʨʦʮʝʩ ʩʠʩʪʝʤʠ ʪʘ ʧʝʨʝʜʘʻ ʚʢʘʟʽʚʥʠʢʠ ʥʘ 

ʢʘʥʘʣʠ ʚʚʦʜʫ / ʚʠʚʦʜʫ, ʢʘʥʘʣ ʧʦʤʠʣʦʢ ʪʘ ʩʪʨʫʢʪʫʨʫ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʧʨʦʮʝʩ. 

 

ʊʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʧʣʘʪʬʦʨʤʽ Windows ʧʨʦʚʦʜʠʣʦʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʠʢʣʘʜʽʚ ʦʨʠʛʽʥʘʣʴʥʦʾ ʚʝʨʩʽʾ ʩʠʩʪʝʤʠ, ʪʘ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʠʢʣʘʜʘʭ, ʷʢʽ 

ʦʧʠʩʫʶʪʴʩʷ ʜʘʣʽ ʫ ʨʦʙʦʪʽ. 

ʂʨʽʤ ʪʦʛʦ ʜʣʷ ʟʨʫʯʥʦʾ ʨʦʙʦʪʠ ʟ ʩʠʩʪʝʤʦʶ ʨʦʟʨʦʙʣʝʥʦ ʛʨʘʬʽʯʥʠʡ ʚʽʢʦʥʥʠʡ 

ʽʥʪʝʨʬʝʡʩ. ɺʽʥ ʥʘʧʠʩʘʥʠʡ ʥʘ ʢʨʦʩ-ʧʣʘʪʬʦʨʤʝʥʽʡ ʤʦʚʽ Java, ʽ ʪʦʤʫ ʧʨʘʮʶʻ ʟ ʦʙʦʤʘ ʚʝʨʩʽʷʤʠ 

ʩʠʩʪʝʤʠ. ɯʥʪʝʨʬʝʡʩ ʜʦʟʚʦʣʷʻ ʨʝʜʘʛʫʚʘʪʠ ʪʝʢʩʪʠ ʥʘʧʠʩʘʥʽ ʤʦʚʦʶ ForTheL, ʟʙʝʨʽʛʘʪʠ ʪʘ 

ʟʯʠʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʟ ʬʘʡʣʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʮʽʾ ʚʝʨʠʬʽʢʘʮʽʾ, 

ʜʦʚʝʜʝʥʥʷ, ʪʨʘʥʩʣʷʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʟʦʚʥʽʰʥʽʭ prover-ʽʚ. 
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ʇʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ ForTheL ʜʣʷ ʟʘʧʠʩʫ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʪʝʢʩʪʽʚ 
 

ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʩʪʘʚʠʪʴʩʷ ʟʘ ʤʝʪʫ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʦʨʽʾ ʤʥʦʞʠʥ, ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ ʪʘ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯ ʟʽ ʟʙʽʨʥʠʢʘ ʟʘʜʘʯ [2]. 

 

ʇʦʯʥʝʤʦ ʟ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ. ʅʦʚʽ ʧʦʥʷʪʪʷ ʚʚʦʜʷʪʴʩʷ ʚ ʤʦʚʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʝʜʩʪʘʚʣʝʥʴ. ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (introductor): 

 

1: [a set/sets]  

 

2: [an element/elements of x] 

3: [x is in/from y @ x is an element of y] 

4: [x belongs/belong to y @ x is in y] 

 

5: [a subset/subsets of x]  

6: [x is empty]  

7: [x is non empty] 

 

ʇʝʨʰʝ, ʜʨʫʛʝ ʪʘ ʧôʷʪʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʝʨʰʦʛʦ ʪʠʧʫ (ʢʣʘʩʦʚʠʡ ï 

ʽʤʝʥʥʠʢ). ɺʦʥʠ ʬʦʨʤʫʶʪʴ ʧʦʥʷʪʪʷ ʤʥʦʞʠʥʠ, ʝʣʝʤʝʥʪʫ ʤʥʦʞʠʥʠ ʪʘ ʧʽʜʤʥʦʞʠʥʠ. ʊʨʝʪʻ ʪʘ 

ʯʝʪʚʝʨʪʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ï ʩʠʥʦʥʽʤʠ ʪʚʝʨʜʞʝʥʥʷ (x ï ʝʣʝʤʝʥʪ y), ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʧʨʝʜʠʢʘʪ 

ʥʘʣʝʞʥʦʩʪʽ ʝʣʝʤʝʥʪʘ ʜʦ ʤʥʦʞʠʥʠ. ʐʦʩʪʝ ʡ ʩʴʦʤʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ï ʧʨʠʢʤʝʪʥʠʢʠ. ɺʦʥʠ 

ʚʠʨʘʞʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʤʥʦʞʠʥʠ ï ʙʫʪʠ ʯʠ ʥʝ ʙʫʪʠ ʧʦʨʦʞʥʴʦʶ. 

ɰʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʽ ʧʨʠʤʽʪʠʚʠ (ʧʨʘʚʠʣʘ): 

 

 primClassNoun -> (set|sets) [names] 

   | (element|elements) [names] of term 

   | (subset|subsets) [names] of term 

 

 primAdjective -> (empty) 

    | (non empty) 

    | (in | from) term 

 




