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ɸʅʅʆʊɸʎʀʗ 

 

ʎʝʣʴʶ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʯʝʙʥʦʡ 

ʙʠʙʣʠʦʪʝʢʠ ʬʫʥʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʳʭ ʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ. ɼʣʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠʥʪʝʨʬʝʡʩ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʙʠʙʣʠʦʪʝʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʙʠʙʣʠʦʪʝʢʠ ʬʫʥʢʮʠʡ 

TXLib, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʥʘʨʘʙʦʪʢʠ. ɼʣʷ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ ʫʯʝʙʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʨʝʘʣʠʟʦʚʘʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ Qt ʠ, ʧʦ ʩʫʪʠ, ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʦʙʝʨʪʢʠ. 

ɺʳʧʫʩʢʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 54 ʩʪʨʘʥʠʮʘʭ ʦʩʥʦʚʥʦʛʦ 

ʪʝʢʩʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʨʘʟʜʝʣʦʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʦʜʝʨʞʠʪ 30 ʨʠʩʫʥʢʦʚ, 6 ʪʘʙʣʠʮ, 5 ʧʨʠʣʦʞʝʥʠʡ. 

ʇʨʠʣʘʛʘʝʤʳʡ CD-ʜʠʩʢ ʩʦʜʝʨʞʠʪ ʧʨʝʟʝʥʪʘʮʠʶ, ʠʩʭʦʜʥʳʝ ʪʝʢʩʪʳ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢʠ ʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʧʨʠʤʝʨʦʚ.  
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ɺɺɽɼɽʅʀɽ 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʛʣʷʜʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤ, ʠʭ  

ʫʜʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɻʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

ʦʬʦʨʤʣʝʥʠʷ ʧʨʦʛʨʘʤʤ ʜʝʣʘʶʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʠ 

ʠʥʪʝʨʝʩʥʳʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʩʨʝʜʩʪʚ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ, ʦʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʙʠʙʣʠʦʪʝʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʜʦʩʪʘʪʦʯʥʦ ʛʨʦʤʦʟʜʢʠ, ʩʣʦʞʥʳ ʜʣʷ ʥʦʚʠʯʢʦʚ, ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ, 

ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ [1]. ʆʯʝʥʴ ʯʘʩʪʦ ʵʪʦ ʤʝʰʘʝʪ ʥʘʯʠʥʘʶʱʠʤ ʧʨʦʛʨʘʤʤʠʩʪʘʤ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʨʝʰʝʥʠʠ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ, ʚʳʥʫʞʜʘʝʪ ʠʭ ʪʨʘʪʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʩʠʣʳ ʥʘ ʝʝ ʛʨʘʬʠʯʝʩʢʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ. 

ʉʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʨʝʜʩʪʚ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ 

ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʙʠʙʣʠʦʪʝʢʘ çʊhe Dumb Artist Libraryè (TX 

Library, TXLib), ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʦʙʫʯʝʥʠʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ ʥʘ ʥʦʚʠʯʢʦʚ. ʆʥʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩ ʮʝʣʴʶ ʧʦʤʦʯʴ 

ʥʘʯʠʥʘʶʱʠʤ ʚ ʠʟʫʯʝʥʠʠ ʧʨʦʩʪʝʡʰʠʭ ʧʨʠʥʮʠʧʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʌʠʣʦʩʦʬʠʷ TX Library - ʦʙʣʝʛʯʠʪʴ ʧʝʨʚʳʝ ʰʘʛʠ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠ 

ʧʦʜʪʦʣʢʥʫʪʴ ʢ ʪʚʦʨʯʝʩʪʚʫ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ [1]. ʆʥʘ ʧʨʦʩʪʘ ʚ ʦʩʚʦʝʥʠʠ, 

ʢʦʤʧʘʢʪʥʘ, ʨʘʙʦʪʘʪʴ ʩ ʥʝʡ ʣʝʛʢʦ ʠ ʫʜʦʙʥʦ ʜʘʞʝ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʘʤ. ʇʨʠ ʚʩʝʭ 

ʜʦʩʪʦʠʥʩʪʚʘʭ TXLib, ʫ ʥʝʝ ʚʩʝ ʞʝ ʝʩʪʴ ʥʝʜʦʩʪʘʪʦʢ, ʢʦʪʦʨʳʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʫʩʪʨʦʡʩʪʚ, ʧʣʘʪʬʦʨʤ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ  ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ: ʨʝʘʣʠʟʘʮʠʷ TXLib ʪʘʢʦʚʘ, ʯʪʦ ʙʠʙʣʠʦʪʝʢʘ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ 

ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Microsoft Windows. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠ ʚʩʝʡ ʤʘʩʩʝ ʜʦʩʪʦʠʥʩʪʚ ʝʝ ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʜʨʫʛʠʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʨʘʟʣʠʯʥʳʝ 

ʧʦʨʪʘʪʠʚʥʳʝ ʠ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʥʝʜʨʷʶʪʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʘ 

ʩʚʦʙʦʜʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, 

ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʙʠʙʣʠʦʪʝʢ ʩ ʦʜʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʨʫʛʫʶ ʠ ʠʭ 
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ʧʣʘʪʬʦʨʤʝʥʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠʛʨʘʝʪ ʚʩʝ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ. ʇʦʵʪʦʤʫ 

ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤʘʭ.  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʥʝʦʙʭʦʜʠʤʘ ʛʨʘʬʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʩʦʯʝʪʘʶʱʘʷ ʚ 

ʩʝʙʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʘ ʩ ʜʨʫʛʦʡ, ʣʝʛʢʦʩʪʴ, ʧʨʦʩʪʦʪʫ ʧʦʥʠʤʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʯʠʥʘʶʱʠʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ ʵʪʦʡ ʙʠʙʣʠʦʪʝʢʠ ʚ ʩʚʦʠʭ 

ʧʨʦʛʨʘʤʤʘʭ ʦʩʚʦʙʦʜʠʣʦ ʙʳ ʠʭ ʦʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʥʝʥʫʞʥʳʭ ʩʣʦʞʥʦʩʪʝʡ,  

ʫʩʢʦʨʠʣʦ ʨʘʟʨʘʙʦʪʢʫ ʠʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʩʣʫʞʠʣʦ ʚʘʞʥʳʤ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʤ  ʵʪʘʧʦʤ ʥʘ ʧʫʪʠ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʨʘʟʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʎʝʣʴʶ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʧʝʨʝʥʦʩʠʤʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ, ʩʦʯʝʪʘʶʱʝʡ ʚ ʩʝʙʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʩʪʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʧʨʦʩʪʦʪʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʧʨʠʤʝʥʷʪʴ ʝʝ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʨʘʙʦʪʝ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʙʠʙʣʠʦʪʝʢ 

ʧʨʦʚʝʜʝʥ ʚʳʙʦʨ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ; 

¶ ʧʨʦʚʝʜʝʥʦ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʙʠʙʣʠʦʪʝʢʠ TXLib ʩ ʠʥʪʝʨʬʝʡʩʦʤ 

ʙʠʙʣʠʦʪʝʢʠ Qt, ʚʳʙʨʘʥʥʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ; 

¶ ʨʘʟʨʘʙʦʪʘʥʘ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ QTXLib, 

ʨʝʘʣʠʟʫʶʱʘʷ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʙʠʙʣʠʦʪʝʢʠ TXLib; 

¶ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ 

ʢ ʧʨʦʛʨʘʤʤʝ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢ ʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʤʝʨʘʭ; 

¶ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʙʣʠʦʪʝʢʠ. 
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ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʥʦʩʠʤʘʷ ʙʠʙʣʠʦʪʝʢʘ QTXLib, ʥʘʧʠʩʘʥʥʘʷ ʥʘ ʙʘʟʝ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Qt, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʧʨʦʛʨʘʤʤʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʦʪʦʨʦʡ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʦʚ. 

ʇʝʨʚʳʡ ʨʘʟʜʝʣ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʢʨʳʚʘʝʪ ʦʙʱʝʝ 

ʦʧʠʩʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ TXLib ʠ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ,  

ɺʪʦʨʦʡ ʨʘʟʜʝʣ ʧʦʩʚʷʱʝʥ ʢʨʘʪʢʦʤʫ ʦʧʠʩʘʥʠʶ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Qt ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʝʢʪ. 

ɺ ʪʨʝʪʴʝʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʦʩʪʨʦʝʥʠʝ 

ʙʠʙʣʠʦʪʝʢʠ QTXLib, ʨʘʩʢʨʳʚʘʝʪʩʷ ʝʝ ʚʥʫʪʨʝʥʥʷʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ   

ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʢʦʤʧʦʥʦʚʢʘ ʩ ʧʨʦʛʨʘʤʤʘʤʠ ʢʦʥʝʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ɺ ʯʝʪʚʝʨʪʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʙʠʙʣʠʦʪʝʢʠ QTXLib. 
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1 ʆʩʦʙʝʥʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢʠ TXLib 

 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ TX Library ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ [1]. ʅʠʞʝ 

ʧʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʟʷʪʳʝ ʠʟ ʵʪʦʛʦ ʠʩʪʦʯʥʠʢʘ. 

TX Library - ʢʦʤʧʘʢʪʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʥʘʧʠʩʘʥʥʘʷ ʜʣʷ Win32 ʥʘ 

ʉ++. ʕʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʥʝʙʦʣʴʰʘʷ "ʧʝʩʦʯʥʠʮʘ" ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ, ʨʝʘʣʠʟʦʚʘʥʘ ʩ 

ʮʝʣʴʶ ʧʦʤʦʯʴ ʠʤ ʚ ʠʟʫʯʝʥʠʠ ʧʨʦʩʪʝʡʰʠʭ ʧʨʠʥʮʠʧʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʌʠʣʦʩʦʬʠʷ TX Library - ʦʙʣʝʛʯʠʪʴ ʧʝʨʚʳʝ ʰʘʛʠ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠ 

ʧʦʜʪʦʣʢʥʫʪʴ ʢ ʪʚʦʨʯʝʩʪʚʫ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʥʮʠʧʳ, ʟʘʣʦʞʝʥʥʳʝ ʚ TXLib ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ [1]: 

¶ ʩʜʝʣʘʡ ʩʘʤ. ɺ TXLib ʤʥʦʛʠʝ ʚʝʱʠ ʩʜʝʣʘʥʳ ʠʣʠ ʦʩʪʘʚʣʝʥʳ ʥʝ ʩʦʚʩʝʤ 

ʫʜʦʙʥʳʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ. ʕʪʦ ï ʧʨʝʜʣʦʞʝʥʠʝ ʧʦʜʫʤʘʪʴ, ʢʘʢ ʩʜʝʣʘʪʴ ʵʪʦ 

ʩʘʤʦʤʫ, ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʵʪʦʛʦ ʚ TXLib ʝʩʪʴ ʩʨʝʜʩʪʚʘ; 

¶ ʟʘʛʣʷʥʠ ʚ Help; 

¶ ʧʦʩʤʦʪʨʠ, ʢʘʢ ʩʜʝʣʘʥʦ. ɿʘʛʣʷʥʠ ʚ ʢʦʜ. ʆʥ ʩʦʟʜʘʚʘʣʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʢ 

ʧʨʠʤʝʨ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʩʦ ʩʚʦʝʡ ʣʦʛʠʢʦʡ ʠ ʩʦ ʩʚʦʝʡ ʨʝʘʣʠʟʘʮʠʝʡ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʧʦʥʷʪʴ ʪʦʣʴʢʦ ʧʦ ʢʦʜʫ, ʧʦʪʦʤʫ ʯʪʦ ʠʭ ʥʝʪ ʚ 

ʩʠʩʪʝʤʝ ʧʦʤʦʱʠ; 

¶ ʧʦʩʤʦʪʨʠ, ʢʘʢ ʩʜʝʣʘʥʦ ʠʥʘʯʝ. TXLib ï ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ 

ʙʠʙʣʠʦʪʝʢʘ, ʠ ʨʝʘʣʠʟʘʮʠʷ "ʧʨʦʩʪʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʭʦʣʩʪʘ", ʧʨʠʤʝʥʝʥʥʘʷ ʚ 

ʥʝʡ ï ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ. ʇʦʩʤʦʪʨʠ, ʢʘʢ ʫʩʪʨʦʝʥʳ ʜʝʩʷʪʢʠ ʜʨʫʛʠʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʙʠʙʣʠʦʪʝʢ; 

¶ ʚʳʡʜʠ ʟʘ ʧʨʝʜʝʣʳ "ʧʝʩʦʯʥʠʮʳ". ʕʪʦ ʫʩʠʣʝʥʠʝ ʧʨʠʥʮʠʧʘ "ʩʜʝʣʘʡ ʩʘʤ". 

ɹʠʙʣʠʦʪʝʢʘ TXLib ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʛʦʣʦʚʦʯʥʳʡ ʬʘʡʣ TXLib.h, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʠʡ, ʤʘʢʨʦʩʦʚ, ʬʫʥʢʮʠʡ, ʘ ʪʘʢʞʝ 

ʥʝʩʢʦʣʴʢʠʭ ʢʣʘʩʩʦʚ. ʌʘʡʣ ʙʠʙʣʠʦʪʝʢʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʧʨʦʛʨʘʤʤʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʩ ʧʦʤʦʱʴʶ ʜʠʨʝʢʪʠʚʳ ʧʨʝʧʨʦʮʝʩʩʦʨʘ #include. 

ɺʩʝ ʬʫʥʢʮʠʠ ʙʠʙʣʠʦʪʝʢʠ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʨʫʧʧʳ: 

¶ ʬʫʥʢʮʠʠ ʜʣʷ ʨʠʩʦʚʘʥʠʷ; 

¶ ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʳʰʴʶ; 
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¶ ʬʫʥʢʮʠʠ, ʨʝʘʣʠʟʫʶʱʠʝ ʜʠʘʣʦʛʦʚʳʝ ʦʢʥʘ; 

¶ ʨʘʟʥʳʝ ʧʨʦʯʠʝ ʬʫʥʢʮʠʠ; 

¶ ʩʣʫʞʝʙʥʳʝ ʬʫʥʢʮʠʠ; 

¶ ʬʫʥʢʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʣʘʩʩʳ ʙʠʙʣʠʦʪʝʢʠ TXLib: 

¶ txDialog -  ʙʘʟʦʚʳʡ ʢʣʘʩʩ ʜʣʷ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ; 

¶ txDialog:Layout ð ʢʣʘʩʩ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʘ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ; 

¶ txAutoLock ð ʢʣʘʩʩ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʙʣʦʢʠʨʦʚʢʠ ʠ ʨʘʟʙʣʦʢʠʨʦʚʢʠ 

ʢʨʠʪʠʯʝʩʢʦʡ ʩʝʢʮʠʠ. 

ʌʫʥʢʮʠʠ, ʢʦʥʩʪʘʥʪʳ ʠ ʤʘʢʨʦʩʳ ʙʠʙʣʠʦʪʝʢʠ TXLib, ʘ ʪʘʢʞʝ ʠʭ ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ. 
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2 ʆʙʟʦʨ ʚʦʟʤʦʞʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʥʦʩʠʤʦʡ ʨʝʘʣʠʟʘʮʠʠ TXLib ʠ ʝʛʦ 

ʚʳʙʦʨ 

 

2.1 ɺʦʟʤʦʞʥʳʝ ʙʠʙʣʠʦʪʝʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʝʘʣʠʟʘʮʠʶ ʠʥʪʝʨʬʝʡʩʘ 

TXLib  

  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʜʦʩʪʫʧʝʥ ʮʝʣʳʡ ʨʷʜ ʩʨʝʜʩʪʚ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʧʨʦʛʨʘʤʤ, ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

¶ Qt [27]; 

¶ Juce [3]; 

¶ FOX Toolkit [4]; 

¶ FLTK [5]; 

¶ wxWidgets [6]; 

¶ GTK+ [7]. 

 

2.1.1 ɹʠʙʣʠʦʪʝʢʘ Qt Library 

 

Qt ð ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʨʠʟʥʘʥʥʳʭ ʣʠʜʝʨʦʚ 

ʩʨʝʜʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. ɺ 

ʩʦʩʪʘʚ Qt, ʧʦʤʠʤʦ ʛʨʘʬʠʯʝʩʢʠʭ ʙʠʙʣʠʦʪʝʢ, ʚʭʦʜʠʪ ʝʱʝ ʤʘʩʩʘ ʧʦʣʝʟʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʜʜʝʨʞʢʘ ʨʘʙʦʪʳ ʩʦ ʟʚʫʢʦʤ, ʩʝʪʴʶ, ʧʦʪʦʢʘʤʠ, ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ.  ʀʥʩʪʨʫʤʝʥʪ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ, ʥʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C++, ʠʤʝʝʪ çʧʨʠʚʷʟʢʠè ʢʦ ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʷʟʳʢʘʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: Python - PyQt, Ruby - QtRuby, Java - Qt Jambi, PHP - PHP-Qt 

ʠ ʜʨʫʛʠʤ [2, 27]. Qt ʠʤʝʝʪ  ʦʛʨʦʤʥʳʡ ʤʘʩʩʠʚ ʧʦʜʨʦʙʥʝʡʰʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʜʦʩʪʦʠʥʩʪʚʦʤ. 

ʅʘʜʝʞʝʥ, ʧʨʦʚʝʨʝʥ ʚʨʝʤʝʥʝʤ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʭʦʜʷʪ 

ʥʦʚʳʝ ʚʝʨʩʠʠ. ʊʘʢʞʝ ʢ ʜʦʩʪʦʠʥʩʪʚʘʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʝʛʦ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Qt ʥʘʧʠʩʘʥʳ ʪʘʢʠʝ ʧʦʧʫʣʷʨʥʳʝ 
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ʧʨʦʛʨʘʤʤʳ ʢʘʢ Skype [28], VirtualBox [29], ʩʨʝʜʘ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ KDE [30] ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ ʧʨʠʣʦʞʝʥʠʷ.  

Qt gʦʟʚʦʣʷʝʪ ʟʘʧʫʩʢʘʪʴ ʥʘʧʠʩʘʥʥʦʝ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʇʆ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʫʪʸʤ ʧʨʦʩʪʦʡ ʢʦʤʧʠʣʷʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʢʘʞʜʦʡ ʆʉ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʢʣʘʩʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʵʣʝʤʝʥʪʦʚ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʢʣʘʩʩʘʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʩʝʪʴʶ, ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ XML. Qt ʷʚʣʷʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ, ʣʝʛʢʦ ʨʘʩʰʠʨʷʝʤʳʤ ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʪʝʭʥʠʢʫ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [20]. 

ʉʫʱʝʩʪʚʫʶʪ ʚʝʨʩʠʠ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ Microsoft Windows, ʩʠʩʪʝʤ ʢʣʘʩʩʘ 

UNIX ʩ ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʦʡ X11, Mac OS X, Microsoft Windows CE, 

ʚʩʪʨʘʠʚʘʝʤʳʭ Linux-ʩʠʩʪʝʤ ʠ ʧʣʘʪʬʦʨʤʳ S60 [21]. 

ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ Qt ʦʪ ʜʨʫʛʠʭ ʙʠʙʣʠʦʪʝʢ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

Meta Object Compiler (MOC) ð ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ [31] (ʚ ʦʙʱʝʤ-ʪʦ, Qt ð ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ ʥʝ ʜʣʷ ʯʠʩʪʦʛʦ C++, ʘ ʜʣʷ ʝʛʦ 

ʦʩʦʙʦʛʦ ʥʘʨʝʯʠʷ, ʩ ʢʦʪʦʨʦʛʦ ʠ çʧʝʨʝʚʦʜʠʪè MOC ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʤʧʠʣʷʮʠʠ 

ʣʶʙʳʤ ʩʪʘʥʜʘʨʪʥʳʤ C++ ʢʦʤʧʠʣʷʪʦʨʦʤ). MOC ʧʦʟʚʦʣʷʝʪ ʚʦ ʤʥʦʛʦ ʨʘʟ 

ʫʚʝʣʠʯʠʪʴ ʤʦʱʴ ʙʠʙʣʠʦʪʝʢ, ʚʚʦʜʷ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʩʣʦʪʳ ʠ ʩʠʛʥʘʣʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʢʦʜ ʙʦʣʝʝ ʣʘʢʦʥʠʯʥʳʤ. ʋʪʠʣʠʪʘ MOC ʠʱʝʪ ʚ 

ʟʘʛʦʣʦʚʦʯʥʳʭ ʬʘʡʣʘʭ ʥʘ C++ ʦʧʠʩʘʥʠʷ ʢʣʘʩʩʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʤʘʢʨʦʩ 

Q_OBJECT, ʠ ʩʦʟʜʘʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʭʦʜʥʳʡ ʬʘʡʣ ʥʘ C++, ʩʦʜʝʨʞʘʱʠʡ 

ʤʝʪʘʦʙʲʝʢʪʥʳʡ ʢʦʜ [9]. 

Qt ï ʚʟʘʠʤʦʩʚʷʟʘʥʥʘʷ ʩʠʩʪʝʤʘ. ʈʦʜʩʪʚʝʥʥʦʩʪʴ Qt-ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʥʘʩʣʝʜʦʚʘʥʠʝ ʢʣʘʩʩʘ QObject, ʘ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʯʝʨʝʟ ʩʠʛʥʘʣʴʥʦ-

ʩʣʦʪʦʚʫʶ ʩʠʩʪʝʤʫ. ʋʧʨʘʚʣʝʥʠʝ ʞʝ ʦʙʲʝʢʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʩʦʙʳʪʠʡ [9]. 

ɺ ʙʠʙʣʠʦʪʝʢʝ Qt ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʚʠʜʞʝʪʘ (ʦʪ ʘʥʛʣ. widget ð 

ʰʪʫʢʦʚʠʥʘ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ), ʢʘʢ ʵʣʝʤʝʥʪʘ GUI-ʠʥʪʝʨʬʝʡʩʘ. ʂʘʞʜʳʡ 

ʦʪʜʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʵʢʨʘʥʝ ʷʚʣʷʝʪʩʷ ʚʠʜʞʝʪʦʤ. 
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ʂʘʞʜʳʡ ʚʠʜʞʝʪ ʤʦʞʝʪ ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʩʚʦʡʩʪʚ. ʉ 

ʧʦʤʦʱʴʶ ʩʚʦʡʩʪʚ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʨʘʟʤʝʨʳ ʚʠʜʞʝʪʦʚ, ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʜʨ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ Qt ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʙʠʙʣʠʦʪʝʢʠ, ʝʝ 

çʤʥʦʛʦʛʨʘʥʥʦʩʪʴè, ʧʦʨʦʡ ʠʟʣʠʰʥʷʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʥʘʛʨʦʤʦʞʜʝʥʥʦʩʪʴ, ʠ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʣʦʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʯʠʥʘʶʱʠʤʠ 

ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ. ʅʘ ʨʠʩʫʥʢʝ 2.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʤʦʜʫʣʝʡ ʙʠʙʣʠʦʪʝʢʠ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩ ʦʧʠʩʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Qt ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ 

ʜʦʤʘʰʥʝʡ ʩʪʨʘʥʠʮʝ ʧʨʦʝʢʪʘ [27]. 

ʈʠʩʫʥʦʢ 2.1 ð ʉʭʝʤʘ ʤʦʜʫʣʝʡ Qt 

 

2.1.2 ɹʠʙʣʠʦʪʝʢʘ Juce 

 

Juce ð ʝʱʝ ʦʜʠʥ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ [11]. 
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ʉ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ [3]: çJUCE (Jules' Utility Class 

Extensions) - ʵʪʦ ʚʩʝʦʭʚʘʪʳʚʘʶʱʘʷ ʙʠʙʣʠʦʪʝʢʘ ʢʣʘʩʩʦʚ ʉ++ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʥ ʩʦʜʝʨʞʠʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʯʪʦ ʚʘʤ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʠʣʦʞʝʥʠʡ, 

ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʣʦʞʥʳʭ GUI, ʦʙʨʘʙʦʪʢʠ ʛʨʘʬʠʢʠ ʠ 

ʘʫʜʠʦè. ʇʨʦʛʨʘʤʤʳ ʥʘʧʠʩʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʡ Juce ʦʜʠʥʘʢʦʚʦ 

ʨʘʙʦʪʘʶʪ ʥʘ Windows, Mac Os ʠ Linux,  ʥʘ ʧʣʘʪʬʦʨʤʘʭ iPhone ʠ Android [3]. 

ʊʘʢʞʝ ʢʘʢ ʠ Qt, ʩʦʜʝʨʞʠʪ ʢʣʘʩʩʳ ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʝ ʨʘʙʦʪʘʪʴ ʩ 

ʛʨʘʬʠʢʦʡ ʠ ʟʚʫʢʦʤ, ʨʘʟʙʠʨʘʪʴ XML, ʨʘʙʦʪʘʪʴ ʩ ʩʝʪʴʶ ʠ ʢʨʠʧʪʦʛʨʘʬʠʝʡ ʠ ʪ. ʜ. ɿʘ 

ʩʯʸʪ ʵʪʦʛʦ ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ ʧʨʦʛʨʘʤʤʠʩʪʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʙʠʙʣʠʦʪʝʢʫ Juce, ʠʣʠ ʭʦʪʷ ʙʳ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤʠ ʩʪʦʨʦʥʥʠʭ ʙʠʙʣʠʦʪʝʢ. ʉʦʜʝʨʞʠʪ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ 

ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʟʚʫʢʦʤ. OpenSource ʣʠʮʝʥʟʠʷ Juce ʧʦʷʚʠʣʘʩʴ ʚ 2003 ʛʦʜʫ, ʘ ʩ 2005 

ʬʨʝʡʤʚʦʨʢ ʦʙʟʘʚʝʣʩʷ ʝʝ ʧʣʘʪʥʦʡ ʚʝʨʩʠʝʡ ʜʣʷ ʟʘʢʨʳʪʦʛʦ ʇʆ. 

Cʪʦʠʪ ʟʘʤʝʪʠʪʴ ʯʪʦ Juce ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʥʘʙʦʨ ʙʠʙʣʠʦʪʝʢ ʚ 

ʧʨʠʚʳʯʥʦʤ ʩʤʳʩʣʝ ʠʣʠ ʥʘʙʦʨ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʟ ʢʦʪʦʨʳʭ ʚʳ ʜʦʣʞʥʳ ʩʦʙʨʘʪʴ 

ʙʠʙʣʠʦʪʝʢʠ, ʘ ʥʘʙʦʨ ʟʘʛʦʣʦʚʦʯʥʳʭ ʬʘʡʣʦʚ ʠ ʬʘʡʣʦʚ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, 

ʩʦʜʝʨʞʘʱʠʝ ʚʩʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʬʨʝʡʤʚʦʨʢʦʤ ʢʣʘʩʩʳ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʥʝ 

ʪʦʣʴʢʦ ʫʧʨʦʱʘʝʪ ʤʠʛʨʘʮʠʶ ʩ ʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʜʨʫʛʫʶ, ʠʟʙʘʚʣʷʷ ʚʘʩ ʦʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʢʣʶʯʘʪʴ ʚ ʩʦʩʪʘʚ ʜʠʩʪʨʠʙʫʪʠʚʦʚ ʙʠʙʣʠʦʪʝʢʠ ʬʨʝʡʤʚʦʨʢʘ ʠʣʠ 

ʪʨʝʙʦʚʘʪʴ ʠʭ ʥʘʣʠʯʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʦ ʠ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ 

ʨʘʟʨʷʜʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢ ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʬʨʝʡʤʚʦʨʢ [14]. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʙʠʙʣʠʦʪʝʢʠ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ, ʤʘʣʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ ʜʘʞʝ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

 

2.1.3 ɹʠʙʣʠʦʪʝʢʘ Fox Toolkit 

 

FoxToolkit ð ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʢʣʘʩʩʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʳʭ ʧʘʢʝʪʦʚ, 

ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ GUI ʠ ʧʦʜʜʝʨʞʢʫ OpenGL, ʚ ʪʦʤ ʯʠʩʣʝ 
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ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ [12]. ɹʠʙʣʠʦʪʝʢʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʨʘʙʦʪʫ 

ʩ ʛʨʘʬʠʢʦʡ, ʘ ʧʦ ʩʣʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʠʟʢʘ ʢ Qt, ʯʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʝʝ 

ʥʝʜʦʩʪʘʪʢʘʤ. ʀʤʝʝʪ ʥʝʧʣʦʭʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩ ʙʠʙʣʠʦʪʝʢʦʡ 

FoxToolkit ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ ʜʦʤʘʰʥʝʡ ʩʪʨʘʥʠʮʝ ʧʨʦʝʢʪʘ [4]. 

 

2.1.4 ɹʠʙʣʠʦʪʝʢʘ FLTK 

 

FLTK ð ʘʙʙʨʝʚʠʘʪʫʨʘ Fast Light Toolkit ð ʙʳʩʪʨʳʡ ʣʝʛʢʦʚʝʩʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ð ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ [13]. ɹʠʙʣʠʦʪʝʢʘ ʠʩʧʦʣʴʟʫʝʪ 

ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʝʟʘʚʠʩʠʤʳʝ ʩʠʩʪʝʤʳ ʚʠʜʞʝʪʦʚ ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʠʩʘʪʴ 

ʧʨʦʛʨʘʤʤʳ ʦʜʠʥʘʢʦʚʦ ʚʳʛʣʷʜʷʱʠʝ ʠ ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʨʘʟʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ [5]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʙʠʙʣʠʦʪʝʢ FLTK ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʪʦʣʴʢʦ ʛʨʘʬʠʯʝʩʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʤʘʣʳʡ ʨʘʟʤʝʨ. ʅʝ 

ʠʩʧʦʣʴʟʫʝʪ ʩʣʦʞʥʳʭ ʤʘʢʨʦʩʦʚ, ʧʨʝʧʨʦʮʝʩʩʦʨʦʚ, ʰʘʙʣʦʥʦʚ ʠ ʧʨ., ʯʪʦ ʚʢʫʧʝ ʩ 

ʤʘʣʳʤ ʨʘʟʤʝʨʦʤ ʢʦʜʘ, ʦʙʣʝʛʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʥʝ ʦʯʝʥʴ 

ʠʩʢʫʰʝʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʇʨʦʜʦʣʞʝʥʠʝʤ ʜʦʩʪʦʠʥʩʪʚ ʷʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʢʠ 

ʙʠʙʣʠʦʪʝʢʠ, ʪʘʢʠʝ ʢʘʢ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʚʠʜʞʝʪʦʚ, ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʱʝʥʥʘʷ ʛʨʘʬʠʢʘ 

ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʙʦʨʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʚʳʛʣʷʜʷʱʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦ ʧʦʜ ʢʦʥʢʨʝʪʥʦʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ɹ. ʉʪʨʘʫʩʪʨʫʧ (B. Stroustroup) ʚ ʩʚʦʝʡ ʢʥʠʛʝ [30] 

ʧʨʠʚʦʜʠʪ ʧʨʠʤʝʨʳ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʥʥʦ ʵʪʦʡ 

ʙʠʙʣʠʦʪʝʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʣʝʟʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ 

ʝʛʦ ʜʦʤʘʰʥʝʡ ʩʪʨʘʥʠʮʝ [32]. 

ʅʘ ʨʠʩʫʥʢʝ 2.2 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʨʘʬʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ FLTK [15]. 
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ʈʠʩʫʥʦʢ 2.2 ð ʉʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ FLTK 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩ ʦʧʠʩʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ 

ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʧʨʦʝʢʪʘ [5].  

  

2.1.5 ɹʠʙʣʠʦʪʝʢʘ wxWidgets 

 

wxWidgets ð ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦʤʠʤʦ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ 

ʧʦʜʜʝʨʞʢʘ XML ʠ HTML, ʨʘʙʦʪʘ ʩ ʘʨʭʠʚʘʤʠ, ʬʘʡʣʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʧʨʦʮʝʩʩʘʤʠ, ʧʦʜʩʠʩʪʝʤʘʤʠ ʧʝʯʘʪʠ, ʤʫʣʴʪʠʤʝʜʠʘ, ʩʝʪʷʤʠ, ʠ ʜʨʫʛʠʝ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʘ ʝʝ ʦʩʥʦʚʝ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʙʠʙʣʠʦʪʝʢ ʤʘʢʩʠʤʘʣʴʥʦ 

ʠʩʧʦʣʴʟʫʝʪ çʨʦʜʥʳʝè ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʚʩʶʜʫ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ ʪʘʢ, ʯʪʦʙʳ ʧʨʠʣʦʞʝʥʠʷ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ 
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ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚʳʛʣʷʜʝʣʠ ʦʜʠʥʘʢʦʚʦ. ʇʦʣʫʯʠʣʘ ʰʠʨʦʢʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʙʝʩʧʣʘʪʥʦʩʪʠ ʜʘʞʝ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʘʢ ʠ ʚʩʝ ʙʠʙʣʠʦʪʝʢʠ ʰʠʨʦʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʘ ʚ ʦʩʚʦʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʯʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʥʝʜʦʩʪʘʪʢʘʤ. ʉ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ wxWidgets ʥʘʧʠʩʘʥʳ ʪʘʢʠʝ ʧʦʧʫʣʷʨʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʢʘʢ 

FileZilla [33], Audacity [34], BitTorrent [35] ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʇʦ ʙʠʙʣʠʦʪʝʢʝ 

ʜʦʩʪʫʧʥʘ  ʠʩʯʝʨʧʳʚʘʶʱʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ [16]. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩ ʦʧʠʩʘʥʠʝʤ 

ʙʠʙʣʠʦʪʝʢʠ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ ʩʘʡʪʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ [6]. 

 

2.1.6 ɹʠʙʣʠʦʪʝʢʘ GTK+ 

 

GTK+ [7] - ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʀʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʚʘʣʩʷ ʜʣʷ ʥʫʞʜ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ GIMP (GNU Image 

Manipulation Program), ʥʦ ʧʦʪʦʤ ʦʪʜʝʣʠʣʩʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʨʦʝʢʪ. ʉʦʩʪʦʠʪ 

ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ: GTK (GIMP Toolkit, GIMP library), ʩʦʜʝʨʞʘʱʝʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ  ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʩʘ ð ʚʠʜʞʝʪʦʚ, ʠ 

GDK (GIMP Drawing Toolkit) ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʚʳʚʦʜ ʚʠʜʞʝʪʦʚ ʥʘ ʵʢʨʘʥ ʠ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʪʦʛʦ ʬʫʥʢʮʠʠ X Window System, WinAPI ʠʣʠ Mac OS 

X.  ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠʤʝʝʪ ʜʘʚʥʶʶ ʠʩʪʦʨʠʶ ʠ ʧʨʦʜʦʣʞʘʝʪ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ.  

ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʭʦʨʦʰʫʶ ʧʦʜʜʝʨʞʢʫ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʠ 

ʣʦʢʘʣʠʟʘʮʠʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʦʞʥʦʩʪʠ ʩ ʫʩʪʘʥʦʚʢʦʡ ʙʠʙʣʠʦʪʝʢ 

ʠ ʷʟʳʢʦʚʳʭ ʧʨʠʚʷʟʦʢ ʧʦʜ Windows. ɸʨʭʠʪʝʢʪʫʨʘ GTK+ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1.3. 
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ʈʠʩʫʥʦʢ 1.3 ð ɸʨʭʠʪʝʢʪʫʨʘ GTK+ 

ʉʪʨʫʢʪʫʨʘ GTK+: 

¶ GTK+ - ʠʝʨʘʨʭʠʝ ʚʠʜʞʝʪʦʚ; 

¶ GDK ð ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʪʨʠʩʦʚʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʢʥʘʤʠ; 

¶ GLIB ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʤʘʢʨʦʩʳ, ʫʪʠʣʠʪʳ, ʘʙʩʪʨʘʢʮʠʶ 

ʦʩʥʦʚʥʦʛʦ ʮʠʢʣʘ ʠ ʪ. ʧ.; 

¶ Pango ð ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʪʝʢʩʪʦʚ; 

¶ ATK ð ʨʝʘʣʠʟʫʝʪ ʩʨʝʜʩʪʚʘ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ; 

¶ GIO ð ʨʝʘʣʠʟʫʝʪ VFS API. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GTK+ ʥʘʧʠʩʘʥʘ GNOME  - ʦʢʦʥʥʘʷ ʩʨʝʜʘ Linux-ʩʠʩʪʝʤ 

[36], ʘ ʪʘʢʞʝ ʧʨʠʣʦʞʝʥʠʷ ʨʘʙʦʪʘʶʱʠʝ ʚ ʵʪʦʡ ʩʨʝʜʝ. ʀʤʝʝʪ ʦʙʰʠʨʥʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ [7]. 

    

2.2 ɺʳʙʦʨ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ TXLib 

 

ʉʨʝʜʠ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣ ʚʳʙʨʘʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ Qt 

ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʥʘʜʝʞʥʳʡ, ʩ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʡ ʩʝʙʷ ʚ ʩʬʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ɺʳʙʠʨʘʷ Qt ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʠʙʣʠʦʪʝʢʠ 



 18 

QTXLib, ʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʥʘʩʣʝʜʫʝʤ ʥʝʦʙʭʦʜʠʤʫʶ ʥʘʤ ʧʝʨʝʥʦʩʠʤʦʩʪʴ - 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʧʨʠʩʫʱʫʶ Qt. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʯʪʦ Qt ʠʤʝʝʪ ʭʦʨʦʰʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʘ ʪʘʢʞʝ ʭʦʨʦʰʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʚʠʜʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʦʨʫʤʦʚ ʠ ʩʦʦʙʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʫʩʩʢʦʷʟʳʯʥʳʭ [8]. Qt 

ʩʝʛʦʜʥʷ ð ʵʪʦ ʮʝʣʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʦʙʲʝʜʠʥʷʶʱʝʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚʤʝʩʪʝ ʥʘ ʙʣʘʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɸ ʫʯʠʪʳʚʘʷ ʪʝʢʫʱʫʶ 

ʪʝʥʜʝʥʮʠʶ ʧʨʦʚʦʜʠʤʦʛʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʘʙʦʪʫ ʨʷʜʘ ʥʘʫʯʥʳʭ ʛʨʫʧʧ 

ʢʘʬʝʜʨʳ ɺʊ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭ ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʢʦʥʩʦʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʥʥʦ ʵʪʦʡ ʙʠʙʣʠʦʪʝʢʠ, ʚʳʙʦʨ Qt ʦʧʨʘʚʜʘʥ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ QTXLib ʥʘ ʢʘʬʝʜʨʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʪʘʢʦʡ ʚʳʙʦʨ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʧʝʨʝʭʦʜʘ ʢ 

ʦʙʫʯʝʥʠʶ ʙʠʙʣʠʦʪʝʢʝ Qt ʩʪʫʜʝʥʪʦʚ.  

   

2.3 Cʨʝʜʩʪʚʘ ʙʠʙʣʠʦʪʝʢʠ Qt, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ QTXLib 

 

ʀʟ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ Qt, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʨʘʬʠʯʝʩʢʦʡ 

ʙʠʙʣʠʦʪʝʢʠ QTXLib ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʩʠʩʪʝʤʫ ʨʠʩʦʚʘʥʠʷ ʠ ʚʠʜʞʝʪʳ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ. 

ʉʠʩʪʝʤʘ ʨʠʩʦʚʘʥʠʷ Qt ʧʦʟʚʦʣʷʝʪ ʨʠʩʦʚʘʪʴ ʥʘ ʵʢʨʘʥʝ ʠ ʧʝʯʘʪʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʠʩʧʦʣʴʟʫʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ API, ʠ ʦʩʥʦʚʘʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʢʣʘʩʩʘʭ 

QPainter, QPaintDevice ʠ QpaintEngine. QPainter ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ ʨʠʩʦʚʘʥʠʷ, QPaintDevice - ʘʙʩʪʨʘʢʮʠʷ ʜʚʫʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘ 

ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʨʠʩʦʚʘʪʴ ʠʩʧʦʣʴʟʫʷ QPainter, ʘ QPaintEngine ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʨʠʩʦʚʘʣʴʱʠʢ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʘʭ ʫʩʪʨʦʡʩʪʚ. ʂʣʘʩʩ QPaintEngine ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʥʫʞʜ ʚ 

QPainter ʠ QPaintDevice, ʠ ʥʝʚʠʜʠʤ ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʧʨʠʣʦʞʝʥʠʡ ʝʩʣʠ ʪʦʣʴʢʦ 

ʦʥʠ ʥʝ ʩʦʟʜʘʜʫʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʪʠʧ ʫʩʪʨʦʡʩʪʚʘ [10]. 

QPainter ʩʦʜʝʨʞʠʪ ʬʫʥʢʮʠʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʠʩʦʚʘʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʛʨʘʤʤʘʤ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ. ʆʥ 
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ʤʦʞʝʪ ʥʘʨʠʩʦʚʘʪʴ ʚʩʸ, ʥʘʯʠʥʘʷ ʩ ʧʨʦʩʪʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ 

(ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʢʣʘʩʩʘʤʠ QPoint, QLine, QRect, QRegion ʠ QPolygon) ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʩʣʦʞʥʳʤʠ ʬʠʛʫʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʚʝʢʪʦʨʥʳʤʠ ʪʨʘʝʢʪʦʨʠʷʤʠ. ɺ Qt 

ʚʝʢʪʦʨʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʘʩʩʦʤ QPainterPath. QPainterPath 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʦʧʝʨʘʮʠʡ ʨʠʩʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʠ 

ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʬʠʛʫʨʳ [10]. 

ʃʠʥʠʠ ʠ ʢʦʥʪʫʨʳ ʨʠʩʫʶʪʩʷ ʠʩʧʦʣʴʟʫʷ ʢʣʘʩʩ QPen. ʂʠʩʪʴʶ ʧʝʨʘ ʷʚʣʷʝʪʩʷ 

ʦʙʲʝʢʪ QBrush, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʰʪʨʠʭʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʧʝʨʦʤ, ʪ.ʝ. 

ʢʣʘʩʩ QBrush ʦʧʨʝʜʝʣʷʝʪ ʫʟʦʨ-ʟʘʧʦʣʥʠʪʝʣʴ. QPainter ʪʘʢʞʝ ʤʦʞʝʪ ʨʠʩʦʚʘʪʴ 

ʚʳʨʦʚʥʝʥʥʳʡ ʪʝʢʩʪ ʠ ʨʘʩʪʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʨʠʩʦʚʘʥʠʷ, Qt ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʦʜʫʣʴ QtOpenGL, 

ʧʨʝʜʣʘʛʘʶʱʠʡ ʢʣʘʩʩʳ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʙʦʣʝʝ ʣʝʛʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ OpenGL ʚ 

ʧʨʠʣʦʞʝʥʠʷʭ Qt. ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʤʦʜʫʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʣʘʩʩ ʚʠʜʞʝʪʘ 

OpenGL, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʚʠʜʞʝʪ Qt, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʦʥ ʦʪʢʨʳʚʘʝʪ ʜʠʩʧʣʝʡʥʳʡ ʙʫʬʝʨ OpenGL, ʛʜʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ OpenGL API ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ [10]. 

ɺʩʝ ʚʠʜʞʝʪʳ ʚ Qt ʩʦʜʝʨʞʘʪ ʧʘʣʠʪʨʫ ʠ ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʶ ʧʘʣʠʪʨʫ ʜʣʷ 

ʦʪʨʠʩʦʚʢʠ ʩʘʤʠʭ ʩʝʙʷ. ʇʘʣʠʪʨʘ ʚʠʜʞʝʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʣʘʩʩʦʤ QPalette, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʛʨʫʧʧʳ ʮʚʝʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʠʜʞʝʪʘ. ɺʩʝ 

ʮʚʝʪʘ ʚ Qt ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʣʘʩʩʦʤ QColor, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʮʚʝʪʦʚʳʝ 

ʤʦʜʝʣʠ RGB, HSV ʠ CMYK.  

ʇʨʠ ʦʪʨʠʩʦʚʢʝ ʪʝʢʩʪʘ ʰʨʠʬʪ ʟʘʜʘʝʪʩʷ ʠʩʧʦʣʴʟʫʷ ʢʣʘʩʩ QFont. ɸʪʨʠʙʫʪʳ 

ʰʨʠʬʪʘ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʩʧʦʣʴʟʫʷ 

ʢʣʘʩʩ QFontInfo. ʂʨʦʤʝ ʪʦʛʦ, ʢʣʘʩʩ QFontMetrics ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʤʝʨʳ 

ʰʨʠʬʪʘ, ʘ ʢʣʘʩʩ QFontDatabase ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʰʨʠʬʪʘʭ, 

ʜʦʩʪʫʧʥʳʭ ʚ ʦʩʥʦʚʥʦʡ ʦʢʦʥʥʦʡ ʩʠʩʪʝʤʝ [10]. 

ʂʣʘʩʩʳ Qt, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ QTXLib ʧʨʠʚʝʜʝʥʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ɹ.  
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3 ʈʘʟʨʘʙʦʪʢʘ ʛʨʘʬʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ QTXLib 

 

3.1 ʇʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʙʠʙʣʠʦʪʝʢʠ ʠ ʩʚʷʟʴ ʩ Qt 

 

ɻʨʘʬʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ QTXLib ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʫ ʥʘ ʷʟʳʢʝ 

C++. ɹʠʙʣʠʦʪʝʢʘ ʠʩʧʦʣʴʟʫʝʪ ʩʨʝʜʩʪʚʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʟʘʛʦʣʦʚʦʯʥʳʭ ʬʘʡʣʦʚ, 

ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 3.1. ɺʩʝ ʬʘʡʣʳ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʧʦʤʝʱʝʥʳ ʚ ʦʜʠʥ ʢʘʪʘʣʦʛ ʩ ʠʤʝʥʝʤ qtx. 

ʊʘʙʣʠʮʘ 3.1 ð ʉʦʩʪʘʚ ʙʠʙʣʠʦʪʝʢʠ QTXLib 

ˉ 

ʧ/ʧ 

ʀʤʷ ʬʘʡʣʘ ʆʧʠʩʘʥʠʝ ʬʘʡʣʘ 

1 libqtx.h ʆʩʥʦʚʥʦʡ ʟʘʛʦʣʦʚʦʯʥʳʡ ʬʘʡʣ, ʠʤʝʥʥʦ ʦʥ ʚʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʦʛʨʘʤʤʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ EXTERN_QTX ʚʢʣʶʯʘʝʪ ʠʣʠ ʥʝ ʚʢʣʶʯʘʝʪ ʚ 

ʧʨʦʝʢʪ ʬʘʡʣʳ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʙʠʙʣʠʦʪʝʢʠ QTXLib. 

2 qtxextern.h ʉʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʝʰʥʠʭ ʧʫʙʣʠʯʥʳʭ ʬʫʥʢʮʠʡ 

ʙʠʙʣʠʦʪʝʢʠ QTXLib. ʀʩʧʦʣʴʟʫʝʪʩʷ ʝʩʣʠ ʦʧʨʝʜʝʣʝʥ 

EXTERN_QTX, ʪ. ʝ. ʩʙʦʨʢʘ ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ 

libqtx.so, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʡʣʦʚ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʙʠʙʣʠʦʪʝʢʠ 

QTXLib, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ qtxwrapper.h. 

3 qtxwrapper.h ʌʘʡʣ ʩʦʜʝʨʞʠʪ ʠʩʭʦʜʥʳʡ ʢʦʜ ʧʫʙʣʠʯʥʳʭ ʬʫʥʢʮʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʦʙʝʨʪʢʦʡ ʥʘʜ ʢʣʘʩʩʦʤ Qtx. 

ʀʩʧʦʣʴʟʫʝʪʩʷ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʝ ʦʧʨʝʜʝʣʝʥʦ 

EXTERN_QTX, ʪ.ʝ ʩʙʦʨʢʘ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ libqtx.so, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ qtxextern.h. 

4 txdefs.h ʉʦʜʝʨʞʠʪ ʛʣʦʙʘʣʴʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʩʪʘʥʪ, ʤʘʢʨʦʩʦʚ, 

ʧʝʨʝʯʠʩʣʝʥʠʡ, ʧʝʨʝʤʝʥʥʳʭ ʠʟ ʙʠʙʣʠʦʪʝʢʠ txLibrary. 

5 qtxglobal.h ʉʦʜʝʨʞʠʪ ʚʢʣʶʯʝʥʠʝ ʟʘʛʦʣʦʚʦʯʥʳʭ ʬʘʡʣʦʚ ʙʠʙʣʠʦʪʝʢʠ Qt, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʨʝʘʣʠʘʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

6 qtxpoint.h ʉʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʘ ʪʦʯʢʠ QTxPoint. 

7 qtxpoint.cpp ʉʦʜʝʨʞʠʪ ʨʝʘʣʠʟʘʮʠʶ ʤʝʪʦʜʦʚ ʜʣʷ ʢʣʘʩʩʘ ʪʦʯʢʠ QTxPoint. 

8 qtx.h ʉʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʘ Qtx, ʚ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥ 

ʛʨʘʬʠʯʝʩʢʠʡ ʬʫʥʢʮʠʦʥʘʣ ʙʠʙʣʠʦʪʝʢʠ ʠ ʬʫʥʢʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

9 qtx.cpp ʉʦʜʝʨʞʠʪ ʨʝʘʣʠʟʘʮʠʶ ʤʝʪʦʜʦʚ ʢʣʘʩʩʘ Qtx. 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 3.1 

ˉ 

ʧ/ʧ 

ʀʤʷ ʬʘʡʣʘ ʆʧʠʩʘʥʠʝ ʬʘʡʣʘ 

10 qtxcnt.h ʉʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʘ QTxContainer, ʚ ʢʦʪʦʨʦʤ 

ʨʝʘʣʠʟʦʚʘʥ ʜʠʘʣʦʛʦʚʦ-ʩʦʙʳʪʠʡʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʙʠʙʣʠʦʪʝʢʠ. 

11 qtxcnt.cpp ʉʦʜʝʨʞʠʪ ʨʝʘʣʠʟʘʮʠʶ ʤʝʪʦʜʦʚ ʢʣʘʩʩʘ QTxContainer. 

12 examples.zip ɸʨʭʠʚ ʧʨʠʤʝʨʦʚ ʧʨʦʛʨʘʤʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʙʠʙʣʠʦʪʝʢʫ QTXLib. 

13 build ʀʩʧʦʣʥʷʝʤʳʡ bash-ʩʢʨʠʧʪ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʙʦʨʢʠ ʠ 

ʢʦʤʧʠʣʷʮʠʠ ʧʨʠʤʝʨʘ ʠʟ ʠʩʭʦʜʥʠʢʦʚ. 

14 build_ext ʀʩʧʦʣʥʷʝʤʳʡ bash-ʩʢʨʠʧʪ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʙʦʨʢʠ  ʠ 

ʢʦʤʧʠʣʷʮʠʠ ʧʨʠʤʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʙʠʙʣʠʦʪʝʢʠ libqtx.so, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʬʘʡʣʦʚ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ. 

15 libqtx.so ʌʘʡʣ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ QTXLib, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ 

ʧʨʦʛʨʘʤʤʘʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʦʧʮʠʠ -l ʢʦʤʧʠʣʷʪʦʨʘ gcc. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ QTXLib ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʠʨʝʢʪʠʚʦʡ ʧʨʝʧʨʦʮʝʩʩʦʨʘ #include ʬʘʡʣʘ qtx/libqtx.h. ʇʨʠ ʵʪʦʤ, 

ʝʩʣʠ ʢʦʤʧʠʣʠʨʦʚʘʪʴ ʠ ʩʦʙʠʨʘʪʴ ʧʨʦʛʨʘʤʤʫ ʧʣʘʥʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ libqtx.so, ʪ. ʝ. ʙʝʟ ʚʢʣʶʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ 

ʙʠʙʣʠʦʪʝʢʠ, ʪʦ ʧʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ ʬʘʡʣʘ libqtx.h ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

QTX_EXTERN ʩ ʧʦʤʦʱʴʶ ʜʠʨʝʢʪʠʚʳ ʧʨʝʧʨʦʮʝʩʩʦʨʘ #define.  ɿʘʚʠʩʠʤʦʩʪʴ 

ʟʘʛʦʣʦʚʦʯʥʳʭ ʬʘʡʣʦʚ ʙʠʙʣʠʦʪʝʢʠ QTXLib ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1. 
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ʈʠʩʫʥʦʢ 3.1 ð ɿʘʚʠʩʠʤʦʩʪʴ ʠʩʭʦʜʥʳʭ ʬʘʡʣʦʚ ʙʠʙʣʠʦʪʝʢʠ QTXLib 

 

ɺʝʩʴ ʚʥʝʰʥʠʡ (ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ) ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʙʠʙʣʠʦʪʝʢʠ 

QTXLib ʦʧʠʩʘʥ ʚ ʬʘʡʣʘʭ qtxwrapper.h (ʩ ʚʢʣʶʯʝʥʠʝʤ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ) ʠ 

qtxextern.h (ʙʝʟ ʚʢʣʶʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʧʨʦʪʦʪʠʧʳ 

ʬʫʥʢʮʠʡ ʜʣʷ ʚʥʝʰʥʠʭ ʚʳʟʦʚʦʚ). 

ɼʣʷ ʩʚʷʟʠ ʩ ʢʣʘʩʩʘʤʠ Qt ʙʠʙʣʠʦʪʝʢʘ ʠʩʧʦʣʴʟʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 



 23 

ʟʘʛʦʣʦʚʦʯʥʳʝ ʬʘʡʣʳ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. ɹʦʣʝʝ ʥʘʛʣʷʜʥʦ ʵʪʦ ʦʪʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʝ 

3.2. 

ʊʘʙʣʠʮʘ 3.2 ð ʉʚʷʟʴ ʙʠʙʣʠʦʪʝʢʠ QTXLib ʩ Qt 

ʌʘʡʣ QTXLib ɿʘʛʦʣʦʚʦʯʥʳʝ ʬʘʡʣʳ Qt 

qtxglobal.h QtCore/qglobal.h 

QApplication 

QPainter 

QImage 

QDesktopWidget 

QGraphicsTextItem 

QTime 

QStack 

QMessageBox 

QInputDialog 

QSystemTrayIcon 

QBuffer 

qtxpoint.h QPoint 

qtxcnt.h QLabel 

QKeyEvent 

QMouseEvent 

QPushButton 

QHBoxLayout 

QVBoxLayout 

QTextEdit 

QLineEdit 

QCheckBox 

QRadioButton 

QButtonGroup 

QGroupBox 

QComboBox 

QListWidget 

 

ʂʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ 

QTXLib, ʚ ʯʘʩʪʥʦʩʪʠ ʬʫʥʢʮʠʠ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʤʝʱʝʥʠʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʠʘʣʦʛʘ (ʢʥʦʧʢʠ, ʩʪʨʦʢʠ ʚʚʦʜʘ ʠ ʪ. ʧ.), ʚʦʟʚʨʘʱʘʶʪ 

ʫʢʘʟʘʪʝʣʠ ʥʘ ʦʙʲʝʢʪʳ ʢʣʘʩʩʦʚ Qt. ʕʪʦ ʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤʫ 

ʥʘʙʦʨʫ ʩʚʦʡʩʪʚ ʠ ʤʝʪʦʜʦʚ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʚ Qt, ʘ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʠ 

ʥʝʚʝʨʦʷʪʥʫʶ ʛʠʙʢʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʠʥʪʝʨʬʝʡʩʘ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʣʠʰʴ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʘʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ  Qt, 
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3.2 ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

  

ʇʨʠ ʚʩʝʤ ʫʜʦʙʩʪʚʝ ʠ ʧʨʦʩʪʦʪʝ ʙʠʙʣʠʦʪʝʢʠ TXLibrary, ʘʥʘʣʦʛʦʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ QTXLib, ʵʪʘ ʙʠʙʣʠʦʪʝʢʘ ʚʩʝ ʞʝ ʠʤʝʝʪ ʠ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ,  ʦʙʦʡʪʠ ʩʪʦʨʦʥʦʡ ʠ ʥʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʷ ʥʘ ʢʦʪʦʨʳʝ ʙʳʣʦ ʙʳ 

ʥʝʧʨʘʚʠʣʴʥʦ. ɺʩʝ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ ʠ ʥʝʜʦʯʝʪʳ ʦʧʠʩʘʥʳ ʥʠʞʝ ʠ ʫʯʪʝʥʳ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ QTXLib. ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʥʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ (ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʝʡ ʩ TXLibrary) ʩʦʚʩʝʤ ʥʝʤʥʦʛʦ. ʀʪʘʢ, ʨʘʟʙʝʨʝʤ 

ʚʩʝ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ QTXLib ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʥʘʛʣʷʜʥʳʭ ʧʨʠʤʝʨʘʭ. 

  

3.2.1 ɿʘʚʝʨʰʝʥʠʝ ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʠ 

 

ʌʫʥʢʮʠʷ main() 

ʂʘʢ ʦʥʘ ʚʳʛʣʷʜʠʪ ʚ txLib: 

int main()  

{  

  txCreateWindow(800, 600);  

  txSetColor(TX_GREEN);  

  txLine(0,0,800, 600);  

  return 0;  

}  

ɸ ʚʦʪ ʪʘʢ ʵʪʦʪ ʞʝ ʢʦʜ ʚʳʛʣʷʜʠʪ ʚ QTXLib: 

int main()  

{  

  txCreateWindow(800, 600);  

  txSetColor(TX_GREEN);  

  txLine(0,0,800,600);  

  return  txExec();  

}  

ʆʪʣʠʯʠʝ ʟʜʝʩʴ ʣʠʰʴ ʥʘʣʠʯʠʠ ʚ ʧʦʩʣʝʜʥʝʤ ʧʨʠʤʝʨʝ ʬʫʥʢʮʠʠ txExec() 

ʢʦʪʦʨʘʷ ʟʘʧʫʩʢʘʝʪ ʛʣʘʚʥʳʡ ʨʘʙʦʯʠʡ ʮʠʢʣ Qt ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʡ (App Ÿ exec()). 

ʂʨʦʤʝ ʪʦʛʦ, ʚ txCreateWindow() ʜʦʙʘʚʣʝʥ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ 



 25 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʟʘʛʦʣʦʚʦʢ ʦʢʥʘ. ʅʝʦʙʭʦʜʠʤʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʙʠʙʣʠʦʪʝʢʘ TXLib ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʦʟʜʘʝʪ ʦʢʥʦ ʯʝʨʥʦʛʦ ʮʚʝʪʘ 

(TX_BLACK), ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʙʣʠʦʪʝʢʠ QTXLib ʦʢʥʦ ʚʩʝʛʜʘ 

ʩʦʟʜʘʝʪʩʷ ʮʚʝʪʦʤ, ʚʟʷʪʳʤ ʠʟ ʩʠʩʪʝʤʥʦʡ ʧʘʣʠʪʨʳ ʮʚʝʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʮʚʝʪʫ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ ʚ ʩʠʩʪʝʤʝ. 

ɺ ʧʨʘʢʪʠʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʢʘʢʠʝ-ʣʠʙʦ 

ʦʙʲʝʢʪʳ ʢʣʘʩʩʦʚ Qt ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦ ʩʦʟʜʘʥʠʷ ʛʣʘʚʥʦʛʦ 

ʦʢʥʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ ʬʫʥʢʮʠʶ txInit() - ʦʥʘ ʥʝ ʩʦʟʜʘʝʪ ʦʢʦʥ, 

ʥʦ ʩʦʟʜʘʩʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʢʣʘʩʩʘ qtx ʠ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪ QApplication ʩ 

ʟʘʜʘʥʥʳʤ ʟʘʛʦʣʦʚʢʦʤ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʬʫʥʢʮʠʦʥʘʣ Qt ʜʦ ʩʦʟʜʘʥʠʷ ʩʘʤʦʛʦ ʦʢʥʘ.  

 

3.2.2 ʈʘʙʦʪʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʦʢʥʘʤʠ 

 

ʉʣʝʜʫʶʱʘʷ ʧʦʣʝʟʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ QTXLib ð ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʦʢʥʘʤʠ. ɹʠʙʣʠʦʪʝʢʘ TXLibrary ʪʘʢʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʠʤʝʝʪ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʜʥʠʤ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʘʙʦʯʠʤ ʦʢʥʦʤ, ʯʪʦ, ʢʦʥʝʯʝʥʦ ʞʝ, ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ QTXLib ʜʦʙʘʚʣʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʩʦʟʜʘʥʥʳʭ 

ʦʢʦʥ, ʫʢʘʟʘʪʝʣʴ ʥʘ ʘʢʪʠʚʥʦʝ ʦʢʥʦ, ʬʫʥʢʮʠʷ txSetWindow() ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʩʜʝʣʘʪʴ ʦʢʥʦ ʘʢʪʠʚʥʳʤ, ʘ ʬʫʥʢʮʠʷ txCreateWindow() ʚʩʝʛʜʘ ʚʦʟʚʨʘʱʘʝʪ 

ʫʢʘʟʘʪʝʣʴ ʥʘ ʩʦʟʜʘʥʥʦʝ ʦʢʥʦ. ɺʦʪ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʦʢʦʥ ʚ 

ʧʨʦʛʨʘʤʤʝ: 

TXWINDOW w1 = txCreateWindow(800, 600, «1st window»);  

TXWINDOW w2 = txCreateWindow(200, 200, «2nd window»);  

txSetWindow(w1);   // ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʘʢʪʠʚʥʳʤ ʧʝʨʚʦʝ ʦʢʥʦ 

txLine(0, 0, 100, 100);  

txSetWindow(w2);   // ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʘʢʪʠʚʥʳʤ ʚʪʦʨʦʝ ʦʢʥʦ 

txLine(0, 0, 100, 100);  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ QTXLib ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʦʛʨʘʥʠʯʝʥ 
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ʨʘʙʦʪʦʡ ʩ ʦʜʥʠʤ ʦʢʥʦʤ, ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʠʭ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. ʉʧʠʩʦʢ ʩʦʟʜʘʚʘʝʤʳʭ ʦʢʦʥ ʜʠʥʘʤʠʯʝʩʢʠʡ ʠ 

ʦʛʨʘʥʠʯʝʥ ʪʦʣʴʢʦ ʦʙʲʝʤʦʤ ʩʚʦʙʦʜʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. 

 

3.2.3 ʆʙʨʘʙʦʪʢʘ ʩʦʙʳʪʠʡ 

 

ɽʱʝ ʦʜʥʦʡ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ QTXLib ʷʚʣʷʝʪʩʷ ʠʥʘʷ, ʥʝʞʝʣʠ ʯʝʤ ʫ 

TXLibrary ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʡ. ɺ TXLibrary  ʧʨʠʤʝʥʷʝʪʩʷ ʦʙʳʯʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʮʠʢʣ ʦʙʨʘʙʦʪʢʠ, ʚ ʢʦʪʦʨʦʤ ʚʳʟʳʚʘʶʪʩʷ ʬʫʥʢʮʠʠ WinAPI ʜʣʷ 

ʦʧʨʦʩʘ ʩʦʩʪʦʷʥʠʷ ʤʳʰʠ, ʢʣʘʚʠʘʪʫʨʳ, ʘ ʟʘʜʝʨʞʢʘ ʧʦ ʪʘʡʤʝʨʫ ʨʝʘʣʠʟʫʝʪʩʷ 

ʬʫʥʢʮʠʝʡ Sleep(). ʅʘʧʨʠʤʝʨ: 

 int main()  

 {  

  txCreateWindow(0, 0, 800, 600);  

  while(!GetAsyncKeyState(VK_ESCAPE))  

  {  

   if(GetAsyncKeyState(VK_DOWN))  

   {  

    // doing something  

   }  

   if(GetAsyncKeyState(VK_UP))  

   {  

    // doing something else  

   }  

   // mouse events handling  

   printf(«Current mouse state is: [%d, %d, %d] \ n»,  

     xMouseX(), txMouseY(), txMouseButtons());  

   Sleep(100); // timer delay emulation  

  }  

  return 0;  

 }  

ʇʨʠ ʨʘʙʦʪʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʩʦʙʳʪʠʡ ʥʝ ʠʩʢʣʶʯʝʥʘ ʠ ʚʦʟʤʦʞʥʘ, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʨʝʰʝʥʠʝʤ, ʪ. ʢ. 
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ʢʨʦʤʝ ʩʦʙʳʪʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʠʩʪʝʤʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʩʦʙʳʪʠʷ, ʪʨʝʙʫʶʱʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ,  ʪʘʢʠʝ ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʩʦʙʳʪʠʷ ʦʪʨʠʩʦʚʢʠ ʦʢʦʥ ʠ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʩʦʙʳʪʠʷ 

ʩʘʤʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʚ QTXLib ʦʩʥʦʚʥʦʡ ʨʘʙʦʯʠʡ ʮʠʢʣ 

ʧʨʦʛʨʘʤʤʳ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʳʚʘʪʴ ʥʝ ʥʫʞʥʦ - ʦʥ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʩʘʤʦʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʠ ʚ Qt, ʠ ʟʘʜʘʯʘ ʧʨʦʛʨʘʤʤʠʩʪʘ ð ʣʠʰʴ ʜʦʙʘʚʠʪʴ ʚ ʵʪʦʪ 

ʮʠʢʣ ʦʙʨʘʙʦʪʯʠʢʠ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʩʦʙʳʪʠʡ, ʥʝ ʥʘʨʫʰʘʷ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ. 

ɺʦʪ ʪʘʢ ʦʙʨʘʙʦʪʢʘ ʩʦʙʳʪʠʡ ʚʳʛʣʷʜʠʪ ʚ QTXLib: 

void keyHandler(int key)  

 {  

  if(key == Qt::Key_Up)  

  {  

   // doing something  

  }  

  if(key == Qt::Key_Down)  

  {  

   // doing something else  

  }  

 }  

void mouseHandler(int x, int y, int button, bool dbclick)  

 {  

  printf(«Curr. mouse state is: [%d, %d, %d] \ n»,  

         x, y, button);  

 }  

void timerHandler(void *p)  

 {  

  // doing something timer relative (every 100 ms)  

 }  

in t main()  

 {  

  txCreateWindow(800, 600);  

  txKeyEvent(keyHandler);  

  txMouseEvent(mouseHandler);  

  txTimerEvent(timerHandler, NULL, 100);  
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  return txExec();  

 }  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʡ ʢʣʘʚʠʘʪʫʨʳ, ʤʳʰʠ 

ʠ ʪʘʡʤʝʨʘ ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʩʜʝʣʘʪʴ ʩʚʦʝʙʨʘʟʥʳʝ çʧʦʜʧʠʩʢʠè - ʫʩʪʘʥʦʚʠʪʴ ʩʚʦʠ 

ʬʫʥʢʮʠʠ-ʦʙʨʘʙʦʪʯʠʢʠ ʵʪʠʭ ʩʦʙʳʪʠʡ, ʠ ʧʨʠ ʠʭ ʥʘʩʪʫʧʣʝʥʠʠ ʫʧʨʘʚʣʝʥʠʝ ʙʫʜʝʪ 

ʧʝʨʝʜʘʥʦ ʵʪʠʤ ʦʙʨʘʙʦʪʯʠʢʘʤ. 

txKeyEvent(...) ʧʦʜʢʣʶʯʘʝʪ ʦʙʨʘʙʦʪʯʠʢ ʢʣʘʚʠʘʪʫʨʳ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 

keyHandler(). 

txMouseEvent(...) ʧʦʜʢʣʶʯʘʝʪ ʦʙʨʘʙʦʪʯʠʢ ʤʳʰʠ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 

mouseHandler(). 

txTimerEvent(...) ʧʦʜʢʣʶʯʘʝʪ ʦʙʨʘʙʦʪʯʠʢ ʩʦʙʳʪʠʷ ʧʦ ʪʘʡʤʝʨʫ, ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ timerHandler() ʩ ʟʘʜʝʨʞʢʦʡ 100 ʤʩ., ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʣʶʙʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ/ʬʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʛʨʘʤʤʝ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʦ ʪʘʡʤʝʨʫ, ʥʘʧʨʠʤʝʨ ʚ ʠʛʨʘʭ. ʇʨʠ ʵʪʦʤ ʚ ʦʙʨʘʙʦʪʯʠʢ ʤʦʞʥʦ 

ʧʝʨʝʜʘʚʘʪʴ ʫʢʘʟʘʪʝʣʴ ʥʘ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʩʪʨʫʢʪʫʨʫ ʧʘʨʘʤʝʪʨʦʚ, ʯʪʦ ʪʦʞʝ ʦʯʝʥʴ 

ʧʦʣʝʟʥʦ. 

txExec() ʟʘʧʫʩʢʘʝʪ ʛʣʘʚʥʳʡ ʨʘʙʦʯʠʡ ʮʠʢʣ Qt ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʡ. 

  

3.2.4 ʇʦʩʪʨʦʝʥʠʝ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ 

 

ʉʣʝʜʫʶʱʘʷ ʚʘʞʥʘʷ ʠ ʠʥʪʝʨʝʩʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʙʠʙʣʠʦʪʝʢʠ QTXLib ð ʠʥʘʷ, 

ʥʝʞʝʣʠ ʚ TXLibrary, ʙʦʣʝʝ ʧʨʦʩʪʘʷ, ʥʘʛʣʷʜʥʘʷ ʠ ʫʜʦʙʥʘʷ ʜʣʷ ʥʦʚʠʯʢʦʚ ʨʘʙʦʪʘ ʩ 

ʜʠʘʣʦʛʦʚʳʤʠ ʦʢʥʘʤʠ ʠ ʠʭ ʵʣʝʤʝʥʪʘʤʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʦʟʜʘʪʴ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ TXLib, ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʢʣʘʩʩ, ʥʘʩʣʝʜʫʶʱʠʡ ʦʪ ʢʣʘʩʩʘ txDialog, ʘ ʚ ʥʝʤ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʤʝʪʦʜʳ. ʕʪʦ ʟʘʚʝʜʦʤʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ ʧʦ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʢʦʪʦʨʦʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʦʪʩʫʪʩʪʚʫʝʪ ʫ ʥʘʯʠʥʘʶʱʠʭ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʦʟʜʘʥʠʝ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ ʪʘʢ, ʢʘʢ 

ʧʨʝʜʣʘʛʘʝʪ TXLibrary, ʯʝʨʝʟ ʥʘʩʣʝʜʦʚʘʥʠʝ ʢʣʘʩʩʦʚ, ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʢʦʪʦʨʳʝ ʟʘʪʨʫʜʥʝʥʠʷ. ʂʘʨʜʠʥʘʣʴʥʦ ʠʥʦʡ ʩʧʦʩʦʙ ʧʨʝʜʣʘʛʘʝʪ 
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ʙʠʙʣʠʦʪʝʢʘ QTXLib. ʆʢʥʦ, ʩʦʟʜʘʥʥʦʝ ʬʫʥʢʮʠʝʡ txCreateWindow() ʫʞʝ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʢʦʥʪʝʡʥʝʨʦʤ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʜʠʘʣʦʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʧʦʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʱʘʪʴ ʚ ʝʜʠʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʘʢ 

ʛʨʘʬʠʢʫ, ʪʘʢ ʠ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ. ʉʘʤʠ ʵʣʝʤʝʥʪʳ ʜʠʘʣʦʛʘ,  

ʨʘʟʣʠʯʥʳʝ ʢʥʦʧʢʠ, ʩʪʨʦʢʠ ʚʚʦʜʘ, ʤʝʪʢʠ, ʛʨʫʧʧʳ ʠ ʧʨʦʯʝʝ, ʜʦʙʘʚʣʷʶʪʩʷ ʧʫʪʝʤ 

ʧʨʦʩʪʦʛʦ ʚʳʟʦʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʫʥʢʮʠʡ ʙʠʙʣʠʦʪʝʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʝʯʝʥʴ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʠʘʣʦʛʘ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚ QTXLib ʨʘʩʰʠʨʝʥ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ TXLibrary. 

ʕʣʝʤʝʥʪʳ ʜʠʘʣʦʛʘ, ʜʦʩʪʫʧʥʳʝ ʚ TXLibrary: 

¶ BUTTON ð ʢʥʦʧʢʘ; 

¶ EDIT ð ʨʝʜʘʢʪʠʨʫʝʤʳʡ ʪʝʢʩʪ (ʩʪʨʦʢʘ ʚʚʦʜʘ); 

¶ STATIC ð ʥʝʨʝʜʘʢʪʠʨʫʝʤʳʡ ʵʣʝʤʝʥʪ (ʢʘʨʪʠʥʢʘ, ʪʝʢʩʪ ʠ ʪ. ʜ.) 

¶ SCROLLBAR ð ʧʦʣʦʩʘ ʧʨʦʢʨʫʪʢʠ; 

¶ LISTBOX ð ʩʧʠʩʦʢ ʩ ʧʨʦʢʨʫʪʢʦʡ; 

¶ COMBOBOX ð ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ. 

ɸ ʵʪʦ ʵʣʝʤʝʥʪʳ ʜʠʘʣʦʛʘ, ʜʦʩʪʫʧʥʳʝ ʚ ʙʠʙʣʠʦʪʝʢʝ QTXLib: 

¶ Button ð ʢʥʦʧʢʘ; 

¶ TextEdit ð ʨʝʜʘʢʪʦʨ ʤʥʦʛʦʩʪʨʦʯʥʦʛʦ ʪʝʢʩʪʘ ʩ  ʧʨʦʢʨʫʪʢʦʡ; 

¶ Edit ð ʩʪʨʦʢʘ ʚʚʦʜʘ; 

¶ Label ð ʥʘʜʧʠʩʴ, ʤʝʪʢʘ, ʧʨʠʢʨʝʧʣʝʥʥʘʷ ʢ ʵʣʝʤʝʥʪʫ ʫʧʨʘʚʣʝʥʠʷ; 

¶ CheckBox ð ʬʣʘʞʦʢ; 

¶ RadioButton ð ʨʘʜʠʦʢʥʦʧʢʘ; 

¶ RadioGroup ð ʛʨʫʧʧʘ ʨʘʜʠʦʢʥʦʧʦʢ, ʩʦʙʳʪʠʡʥʦ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ; 

¶ ComboBox ð ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ; 

¶ ListBox ð ʩʧʠʩʦʢ ʩ ʧʨʦʢʨʫʪʢʦʡ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʤʝʱʝʥʠʷ ʚ ʦʢʥʝ ʵʣʝʤʝʥʪʦʚ ʜʠʘʣʦʛʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʫʥʢʮʠʠ ʙʠʙʣʠʦʪʝʢʠ: txButton(), txLabel(), txEdit(), 

txTextEdit(), txComboBox(), txListBox(), txCheckBox(), txRadioButton(), 

txRadioGroup(),  ʇʨʠ ʵʪʦʤ, ʢʘʞʜʘʷ ʠʟ ʵʪʠʭ ʬʫʥʢʮʠʡ ʚʦʟʚʨʘʱʘʝʪ ʫʢʘʟʘʪʝʣʴ ʥʘ 
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ʦʙʲʝʢʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʣʘʩʩʘ Qt. ʕʪʦ ʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤʫ 

ʥʘʙʦʨʫ ʩʚʦʡʩʪʚ ʠ ʤʝʪʦʜʦʚ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʚ Qt, ʘ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʠ 

ʥʝʚʝʨʦʷʪʥʫʶ ʛʠʙʢʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʠʥʪʝʨʬʝʡʩʘ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʣʠʰʴ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʘʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ  Qt. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʘʞʜʦʡ ʠʟ ʬʫʥʢʮʠʡ ʚʳʩʪʫʧʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʬʫʥʢʮʠʷ-

ʦʙʨʘʙʦʪʯʠʢ ð ʚ ʪʝʨʤʠʥʘʭ Qt ð çʩʣʦʪè, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʩʠʛʥʘʣʫ ʦʙʲʝʢʪʘ Qt. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʦʙʳʪʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʦʪ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʠʘʣʦʛʦʤ, ʥʘʧʨʠʤʝʨ, ʦʪ ʥʘʞʘʪʠʷ ʥʘ 

ʢʥʦʧʢʫ, ʠʟʤʝʥʝʥʠʷ ʪʝʢʩʪʘ ʚ ʩʪʨʦʢʝ ʚʚʦʜʘ, ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʬʣʘʞʢʘ ʠ ʪ. ʧ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʦ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 3.3. 

ʊʘʙʣʠʮʘ 3.3 ð ʕʣʝʤʝʥʪʳ ʜʠʘʣʦʛʘ ʠ ʠʭ ʦʧʠʩʘʥʠʝ 

ʆʙʲʝʢʪ 

ʜʠʘʣʦʛʘ 

TXLib  

ʆʙʲʝʢʪ 

ʜʠʘʣʦʛʘ 

QTXLib 

ʌʫʥʢʮʠʷ 

ʩʦʟʜʘʥʠʷ 

ʦʙʲʝʢʪʘ ʚ 

QTXLib 

ʆʙʲʝʢʪ ʢʣʘʩʩʘ 

Qt, 

ʚʦʟʚʨʘʱʘʝʤʳʡ 

ʬʫʥʢʮʠʝʡ 

QTXLib 

ʉʠʛʥʘʣ ʦʙʲʝʢʪʘ 

ʢʣʘʩʩʘ Qt, 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʆʧʠʩʘʥʠʝ 

ʦʙʲʝʢʪʘ 

STATIC -  - - ʅʝʨʝʜʘʢʪʠʨʫʝʤ

ʳʡ ʵʣʝʤʝʥʪ 

(ʢʘʨʪʠʥʢʘ, ʪʝʢʩʪ 

ʠ ʪ. ʜ.) 

SCROLLB

AR 

-  - - ʇʦʣʦʩʘ 

ʧʨʦʢʨʫʪʢʠ 

LISTBOX ListBox txListBox() QListWidget currentRowChanged(

int) ð ʚʦʟʥʠʢʘʝʪ 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʪʝʢʫʱʝʛʦ ʵʣʝʤʝʥʪʘ 

ʩʧʠʩʢʘ 

ʉʧʠʩʦʢ ʩ 

ʧʨʦʢʨʫʪʢʦʡ 

COMBOBO

X 

ComboB

ox 

txComboBo

x() 

QComboBox activated(int) ð 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʘʢʪʠʚʘʮʠʠ ʵʣʝʤʝʥʪʘ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥ

ʳʡ ʩʧʠʩʦʢ 

BUTTON Button txButton() QPushButton clicked() - ʚʦʟʥʠʢʘʝʪ 

ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 

ʢʥʦʧʢʫ 

ʂʥʦʧʢʘ 

EDIT Edit txEdit() QLineEdit EditingFinished() - 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʦʢʦʥʯʘʥʠʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ð 

ʥʘʞʘʪʠʠ Enter ʠʣʠ 

ʧʦʪʝʨʝ ʬʦʢʫʩʘ 

ʉʪʨʦʢʘ ʚʚʦʜʘ 

ʜʣʷ ʪʝʢʩʪʘ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 3.3 

ʆʙʲʝʢʪ 

ʜʠʘʣʦʛʘ 

TXLib  

ʆʙʲʝʢʪ 

ʜʠʘʣʦʛʘ 

QTXLib 

ʌʫʥʢʮʠʷ 

ʩʦʟʜʘʥʠʷ 

ʦʙʲʝʢʪʘ ʚ 

QTXLib 

ʆʙʲʝʢʪ ʢʣʘʩʩʘ 

Qt, 

ʚʦʟʚʨʘʱʘʝʤʳʡ 

ʬʫʥʢʮʠʝʡ 

QTXLib 

ʉʠʛʥʘʣ ʦʙʲʝʢʪʘ 

ʢʣʘʩʩʘ Qt, 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʆʧʠʩʘʥʠʝ 

ʦʙʲʝʢʪʘ 

- TextEdit txTextEdit() QTextEdit textChanged() - 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʚʩʷʢʦʤ ʠʟʤʝʥʝʥʠʠ 

ʪʝʢʩʪʘ 

ʄʥʦʛʦʩʪʨʦʯʥʳʡ 

ʨʝʜʘʢʪʦʨ ʪʝʢʩʪʘ 

ʩ ʧʨʦʢʨʫʪʢʦʡ 

- Label txLabel() QLabel - ʅʘʜʧʠʩʴ, ʤʝʪʢʘ 

- CheckBo

x 

txCheckBox

() 

QCheckBox stateChanged() - 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ 

ʩʦʩʪʦʷʥʠʷ ʬʣʘʞʢʘ 

ʌʣʘʞʦʢ 

- RadioBut

ton 

txRadioButt

on() 

QRadioButton toggled(bool) ð 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ 

ʩʦʩʪʦʷʥʠʷ ʢʥʦʧʢʠ 

ʈʘʜʠʦʢʥʦʧʢʘ 

- RadioGro

up 

txRadioGrou

p 

QGroupBox buttonClicked() - 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ 

ʩʦʩʪʦʷʥʠʷ ʣʶʙʦʡ ʠʟ 

ʢʥʦʧʦʢ ʛʨʫʧʧʳ 

ɻʨʫʧʧʘ 

ʨʘʜʠʦʢʥʦʧʦʢ, 

ʩʦʙʳʪʠʡʥʦ 

ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ 

 

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʩʠʛʥʘʣʦʚ ʠ ʩʣʦʪʦʚ Qt 

ʙʠʙʣʠʦʪʝʢʘ QTXLib ʠʩʧʦʣʴʟʫʝʪ ʤʘʢʨʦc Q_OBJECT ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,  

ʤʝʪʘʦʙʲʝʢʪʥʳʡ ʢʦʤʧʠʣʷʪʦʨ Qt MOC ʜʣʷ ʩʚʦʝʡ ʢʦʤʧʠʣʷʮʠʠ. 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʜʠʘʣʦʛʘ: 

char buf[256];  

void buttonClicked()  

{  

  printf("Button clicked \ n");  

}  

void textChanged()  

{  

  printf("Text changed: %s \ n", buf);  

}  

int main()  

{  
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  txCreateWindow(270, 480, " ʇʨʠʤʝʨ ʧʨʦʩʪʦʛʦ ʜʠʘʣʦʛʘ");  

  txButton(10, 10, 90, 30, " ʂʥʦʧʢʘ", buttonClicked);  

  txLabel(10, 50, 100, 30, " ʉʪʨʦʢʘ ʚʚʦʜʘ:");  

  txEdit(10, 75, 130, 3 0, buf, textChanged);  

  return txExec();  

}  

 

3.2.5 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʠʡ ʠʟ Qt 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ TXLibrary ʠʩʧʦʣʴʟʫʝʪ 

ʨʘʟʣʠʯʥʳʝ WinAPI ʦʧʨʝʜʝʣʝʥʠʷ (ʢʦʥʩʪʘʥʪ, ʤʘʢʨʦʩʦʚ, ʧʝʨʝʯʠʩʣʝʥʠʡ ʠ ʪ.ʧ). ʕʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʚʷʟʘʥʳ ʢ ʆʉ Windows ʠ ʥʝ ʙʳʣʠ ʧʨʦʜʫʙʣʠʨʦʚʘʥʳ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ QTXLib, ʪ. ʢ. ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʠʙʣʠʦʪʝʢʠ ʚʩʝʛʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʠʤʝʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Qt. ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʝʨʝʯʠʩʣʝʥʠʝ 

ʠʤʝʥ ʩʢʘʥ-ʢʦʜʦʚ ʢʣʘʚʠʰ ʢʣʘʚʠʘʪʫʨʳ. ɺ WinAPI ʪʘʢʠʝ ʠʤʝʥʘ ʠʤʝʶʪ ʚʠʜ 

VK_XXXX, ʪʦʛʜʘ ʢʘʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʤʝʥ Qt ʝʩʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦ ʩʚʦʝʤʫ 

ʥʘʟʥʘʯʝʥʠʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʥʠ ʠʤʝʶʪ ʚʠʜ Qt::Key_XXXX (ʥʘʧʨʠʤʝʨ, 

VK_ESCAPE ʠ Qt::Key_Escape ʘʥʘʣʦʛʠʯʥʳ ʧʦ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ). 

ɼʫʙʣʠʨʦʚʘʪʴ ʪʘʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʧʦʵʪʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʥ Qt. 

  

3.2.6 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʰʨʠʬʪʦʚ 

 

ɽʱʝ ʦʜʥʘ ʚʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ QTXLib, ʥʝ ʠʤʝʶʱʘʷ ʦʜʥʘʢʦ 

ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʨʝʘʣʠʟʘʮʠʠ ʩʘʤʦʡ ʙʠʙʣʠʦʪʝʢʠ ʢʘʢ ʪʘʢʦʚʦʡ ð ʵʪʦ  

ʰʨʠʬʪʳ. ʅʘʟʚʘʥʠʷ ʰʨʠʬʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʬʫʥʢʮʠʠ txSelectFont  ʤʦʛʫʪ 

ʦʪʣʠʯʘʪʴʩʷ, ʠʣʠ ʞʝ ʩʘʤʠ ʰʨʠʬʪʳ ʤʦʛʫʪ ʚʳʛʣʷʜʝʪʴ ʧʦ ʨʘʟʥʦʤʫ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
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3.3 ɸʨʭʠʪʝʢʪʫʨʘ ʙʠʙʣʠʦʪʝʢʠ QTXLib 

 

ɻʨʘʬʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ QTXLib ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʤʦʜʫʣʷ, 

ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʢ ʧʨʦʛʨʘʤʤʘʤ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʠʭ ʢʦʤʧʠʣʷʮʠʠ. ʆʥʘ 

ʚʳʩʪʫʧʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʠʩʪʦʤ-ʥʦʚʠʯʢʦʤ ʠ 

ʩʣʦʞʥʳʤʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ Qt,  ʩʦʜʝʨʞʠʪ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʢʣʘʩʩʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʨʘʬʠʢʦʡ, ʦʢʥʘʤʠ, 

ʜʠʘʣʦʛʦʚʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʦʙʦʙʱʝʥʠʝʤ, ʩʚʦʝʛʦ ʨʦʜʘ 

ʢʦʥʩʦʣʠʜʘʮʠʝʡ ʦʩʥʦʚʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʠʥʪʝʨʬʝʡʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ Qt. 

ʂʘʞʜʳʡ ʢʣʘʩʩ ʩʦʟʜʘʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʩʧʦʣʴʟʫʝʪ ʦʪʩʳʣʢʫ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʬʫʥʢʮʠʦʥʘʣʫ Qt. ɺʥʝʰʥʠʡ 

ʠʥʪʝʨʬʝʡʩʥʳʡ ʫʨʦʚʝʥʴ ʙʠʙʣʠʦʪʝʢʠ, ʩ ʢʦʪʦʨʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʙʦʪʘʝʪ 

ʥʘʯʠʥʘʶʱʠʡ ʧʨʦʛʨʘʤʤʠʩʪ, ʨʝʘʣʠʟʦʚʘʥ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʦʙʳʯʥʳʭ 

ʬʫʥʢʮʠʡ c ʧʘʨʘʤʝʪʨʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʫʜʘ ʜʘʞʝ 

ʥʦʚʠʯʢʫ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʣʘʛʦʜʘʨʷ ʪʝʩʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ Qt,  ʙʠʙʣʠʦʪʝʢʘ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʩʢʫʰʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʙʩʪʚʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʤʫ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤʫ ʤʥʦʛʦʦʙʨʘʟʠʶ ʩʚʦʡʩʪʚ ʠ ʤʝʪʦʜʦʚ ʦʙʲʝʢʪʦʚ, 

ʜʦʩʪʫʧʥʳʭ ʚ Qt ʜʣʷ ʝʱʝ ʙʦʣʝʝ ʛʠʙʢʦʡ ʥʘʩʪʨʦʡʢʠ ʠʥʪʝʨʬʝʡʩʘ.  

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʝʨʘʨʭʠʷ ʢʣʘʩʩʦʚ ʛʨʘʬʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ QTXLib 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.2. 
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ʈʠʩʫʥʦʢ 3.2 ð ʀʝʨʘʨʭʠʷ ʢʣʘʩʩʦʚ ʙʠʙʣʠʦʪʝʢʠ QTXLib 

 

3.4 ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ QTXLib 

 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʩʬʦʨʤʠʨʫʝʤ ʦʙʱʠʡ ʰʘʙʣʦʥ-ʩʪʨʫʢʪʫʨʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʛʨʘʬʠʯʝʩʢʫʶ ʙʠʙʣʠʦʪʝʢʫ QTXLib ʚ ʢʘʯʝʩʪʚʝ 

ʩʨʝʜʩʪʚʘ ʦʬʦʨʤʣʝʥʠʷ ʩʚʦʝʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʟʘʛʦʣʦʚʦʯʥʳʡ ʬʘʡʣ 

ʙʠʙʣʠʦʪʝʢʠ çqtx/libqtx.hè, ʩʦʜʝʨʞʘʪʴ ʦʙʷʟʘʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ð 

ʩʦʟʜʘʥʠʝ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ txCreateWindow() ʠʣʠ 

txInit(), ʘ ʪʘʢʞʝ ʦʙʷʟʘʪʝʣʴʥʫʶ ʯʘʩʪʴ ʟʘʧʫʩʢʘ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʡ 

ð ʚʳʟʦʚ ʬʫʥʢʮʠʠ txExec(). ʆʧʮʠʦʥʘʣʴʥʦ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʙʣʘʩʪʴ 

ʧʦʜʢʣʶʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʦʙʨʘʙʦʪʯʠʢʦʚ ʩʦʙʳʪʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʣʘʚʠʘʪʫʨʦʡ - 

ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ txKeyEvent(), ʤʳʰʴʶ ð ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ 

txMouseEvent(), ʠ ʪʘʡʤʝʨʦʤ ð ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ txTimerEvent(). ʀ ʢʦʥʝʯʥʦ 



 35 

ʞʝ ʜʦʣʞʥʘ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʩʦʜʝʨʞʘʪʴ ʠ ʩʘʤʠ ʵʪʠ ʦʙʨʘʙʦʪʯʠʢʠ. ʇʨʠʤʝʨ ʪʘʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥ ʥʠʞʝ. 

// ʦʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʘʝʤ ʚ ʧʨʦʛʨʘʤʤʫ ʟʘʛʦʣʦʚʦʯʥʳʡ ʬʘʡʣ 

#include «qtx/libqtx.h»  

// ʦʧʮʠʦʥʘʣʴʥʦ: ʬʫʥʢʮʠʠ-ʦʙʨʘʙʦʪʯʠʢʠ ʩʦʙʳʪʠʡ 

// ʩʦʙʩʪʚʝʥʥʳʡ ʦʙʨʘʙʦʪʯʠʢ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʣʘʚʠʘʪʫʨʦʡ 

void keyHandler(int key)  

 {  

 }  

// ʩʦʙʩʪʚʝʥʥʳʡ ʦʙʨʘʙʦʪʯʠʢ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʳʰʴʶ 

void mouseHandler(int x, int y, int button, bool dbclick)  

 {  

 }  

// ʩʦʙʩʪʚʝʥʥʳʡ ʦʙʨʘʙʦʪʯʠʢ ʜʣʷ ʩʦʙʳʪʠʡ ʧʦ ʪʘʡʤʝʨʫ 

void timerHandler(void *p)  

 {  

 }  

int main()  

 {  

  // ʦʙʷʟʘʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ð ʩʦʟʜʘʥʠʝ ʦʢʥʘ 

  txCreateWindow(800, 600);  

  // ʦʧʮʠʦʥʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʦʙʨʘʙʦʪʯʠʢʦʚ 

  txKeyEvent(keyHandler); // ʫʧʨʘʚʣʝʥʠʝ ʢʣʘʚʠʘʪʫʨʦʡ 

  txMouseEvent(mouseHandler); // ʫʧʨʘʚʣʝʥʠʝ ʤʳʰʴʶ 

  txTimerEvent(timerHandler, NULL, 100); // ʠ ʪʘʡʤʝʨ 

  // ʦʙʷʟʘʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ ʟʘʧʫʩʢʘ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ 

  return txExec();  

 }  

 

3.5 ʂʦʤʧʠʣʷʮʠʷ ʙʠʙʣʠʦʪʝʢʠ ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩ ʧʨʦʛʨʘʤʤʘʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʛʨʘʬʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʦʡ QTXLib ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚ 

ʩʠʩʪʝʤʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ qt5, ʢʨʦʤʝ ʪʦʛʦ, ʥʘʤ ʧʦʥʘʜʦʙʠʪʩʷ ʢʦʤʧʠʣʷʪʦʨ gcc, ʘ 
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ʪʘʢʞʝ ʫʪʠʣʠʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʙʦʨʢʠ ʧʨʦʝʢʪʦʚ make ʠ qmake. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ QTXLib ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʠʨʝʢʪʠʚʦʡ ʧʨʝʧʨʦʮʝʩʩʦʨʘ #include ʬʘʡʣʘ qtx/libqtx.h. ʇʨʠ ʵʪʦʤ, 

ʝʩʣʠ ʢʦʤʧʠʣʠʨʦʚʘʪʴ ʠ ʩʦʙʠʨʘʪʴ ʧʨʦʛʨʘʤʤʫ ʧʣʘʥʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ libqtx.so, ʪ.ʝ. ʙʝʟ ʚʢʣʶʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ 

ʙʠʙʣʠʦʪʝʢʠ, ʪʦ ʧʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ ʬʘʡʣʘ libqtx.h ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

QTX_EXTERN ʩ ʧʦʤʦʱʴʶ ʜʠʨʝʢʪʠʚʳ ʧʨʝʧʨʦʮʝʩʩʦʨʘ #define. 

ʏʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʣʝʛʯʠʪʴ  ʢʦʤʧʠʣʷʮʠʶ ʠ ʩʙʦʨʢʫ ʧʨʦʛʨʘʤʤ,   

ʠʩʧʦʣʴʟʫʶʱʠʭ QTXLib, ʩʜʝʣʘʪʴ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʦʡ ʠ ʫʜʦʙʥʦʡ ʜʘʞʝ ʜʣʷ 

ʥʦʚʠʯʢʦʚ, ʩʦʚʤʝʩʪʥʦ ʩ ʙʠʙʣʠʦʪʝʢʦʡ  ʧʦʩʪʘʚʣʷʝʪʩʷ ʬʘʡʣ build ð ʠʩʧʦʣʥʷʝʤʳʡ 

bash-ʩʢʨʠʧʪ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʤʧʠʣʷʮʠʠ ʠ ʩʙʦʨʢʠ ʧʨʦʛʨʘʤʤ. ʇʨʦʩʪʦ 

ʟʘʧʫʩʪʠʪʝ ʝʛʦ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʠ ɺʳ ʧʦʣʫʯʠʪʝ ɺʘʰʫ ʧʨʦʛʨʘʤʤʫ ʚ ʜʚʦʠʯʥʦʤ ʢʦʜʝ 

ʛʦʪʦʚʫʶ ʢ ʟʘʧʫʩʢʫ. 

ʊʝʢʩʪ ʬʘʡʣʘ build ʧʨʠʚʝʜʝʥ ʥʠʞʝ. 

#!/bin/bash  

qmake - project " QT += widgets" &&  

qmake && make  

rm - f moc_*.cpp && rm - f Makefile && rm - f *.pro &&  

gcc *.o - shared - o libqtx.so &&  

rm - f *.o  

ʇʝʨʚʘʷ ʩʪʨʦʢʘ ʩʦʦʙʱʘʝʪ ʩʠʩʪʝʤʝ, ʯʪʦ ʬʘʡʣ build ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʥʷʝʤʳʤ  

ʥʘʙʦʨʦʤ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʢʦʤʘʥʜʥʦʡ ʦʙʦʣʦʯʢʠ bash. 

ɺʪʦʨʘʷ ʩʪʨʦʢʘ ʩʦʟʜʘʝʪ ʬʘʡʣ ʧʨʦʝʢʪʘ Qt ʩ ʨʘʰʠʨʝʥʠʝʤ .PRO ʠ ʫʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʨʦʝʢʪ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʜʞʝʪʳ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ Qt. 

ʊʨʝʪʴʷ ʩʪʨʦʢʘ ʚʳʧʦʣʥʷʝʪ ʫʪʠʣʠʪʫ qmake ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʩʧʝʮʠʘʣʴʥʳʡ 

ʬʘʡʣ MakeFile ð ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ ʜʣʷ ʫʪʠʣʠʪʳ make, ʢʦʪʦʨʘʷ ʪʫʪ ʞʝ 

ʚʳʧʦʣʥʷʝʪ ʵʪʠ ʠʥʩʪʨʫʢʮʠʠ. 

ʏʝʪʚʝʨʪʘʷ ʩʪʨʦʢʘ ʫʜʘʣʷʝʪ ʬʘʡʣʳ, ʩʦʟʜʘʥʥʳʝ ʨʘʥʝʝ ʫʪʠʣʠʪʘʤʠ qmake ʠ 

make, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʥʝ ʥʫʞʥʳ. 

ʇʷʪʘʷ ʩʪʨʦʢʘ ʢʦʤʧʦʥʫʝʪ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʦʙʲʝʢʪʥʳʭ ʬʘʡʣʦʚ ʜʠʥʘʤʠʯʝʩʢʫʶ 

ʙʠʙʣʠʦʪʝʢʫ libqtx.so, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʚʦʪʴ ʜʣʷ ʢʦʤʧʠʣʷʮʠʠ 
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ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʙʝʟ ʚʢʣʶʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʙʠʙʣʠʦʪʝʢʠ 

QTXLib. 

ʐʝʩʪʘʷ ʩʪʨʦʢʘ ʫʜʘʣʷʝʪ ʥʝʥʫʞʥʳʝ ʙʦʣʝʝ ʦʙʲʝʢʪʥʳʝ ʬʘʡʣʳ. 

ɼʣʷ ʢʦʤʧʠʣʷʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ libqtx.so (ʙʝʟ ʚʢʣʶʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ QTXLib) 

ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ ʢʦʤʘʥʜ: 

$ qmake - project "QT += widgets" "LIBS += - lqtx" && qmake && 

make 

 

3.6 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ Qt Creator ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ qtxLib 

 

Qt Creator ð ʩʦʚʨʝʤʝʥʥʘʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʦʟʜʘʥʥʘʷ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʨʘʙʦʪʳ ʩʦʚʤʝʩʪʥʦ ʩ  

ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ Qt. ʆʥʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʫʜʦʙʥʳʡ ʤʝʥʝʜʞʝʨ ʧʨʦʝʢʪʦʚ, 

ʢʦʤʧʠʣʷʪʦʨ, ʦʪʣʘʜʯʠʢ, ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʬʦʨʤ, ʧʨʦʬʘʡʣʝʨ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʧʦʣʝʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. Qt Creator ʧʦʤʦʛʘʝʪ ʨʘʟʨʘʙʦʪʯʠʢʫ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʢʦʜ, ʦʙʣʝʛʯʘʝʪ ʦʪʣʘʜʢʫ, ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ, ʜʝʣʘʝʪ ʥʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤ ʙʦʣʝʝ ʫʜʦʙʥʳʤ ʠ ʥʘʛʣʷʜʥʳʤ. 

 

3.6.1 ʉʦʟʜʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ qtxLib c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Qt Creator 

 

ɿʘʧʫʩʪʠʤ ʧʨʠʣʦʞʝʥʠʝ Qt Creator. ʅʘʞʤʝʤ ʢʥʦʧʢʫ çʅʦʚʳʡ ʧʨʦʝʢʪè  

(ʨʠʩʫʥʦʢ 3.3) .ɼʣʷ ʩʦʟʜʘʥʠʷ ʙʠʙʣʠʦʪʝʢʠ ʚʳʙʝʨʝʤ çɹʠʙʣʠʦʪʝʢʘ C++è, ʘ ʟʘʪʝʤ 

ʥʘʞʤʝʤ ʢʥʦʧʢʫ çɺʳʙʨʘʪʴè. 
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ʈʠʩʫʥʦʢ 3.3 ð ʅʘʯʘʣʴʥʦʝ ʦʢʥʦ Qt Creator ʧʦʩʣʝ ʝʛʦ ʟʘʧʫʩʢʘ 

ʋʢʘʞʝʤ ʪʠʧ ʩʦʟʜʘʚʘʝʤʦʡ ʙʠʙʣʠʦʪʝʢʠ ð ʜʠʥʘʤʠʯʝʩʢʘʷ. ʋʢʘʞʝʤ ʥʘʟʚʘʥʠʝ 

ʧʨʦʝʢʪʘ ʠ ʩʫʱʝʩʪʚʫʶʱʫʶ ʧʘʧʢʫ ʜʣʷ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ. ʅʘʞʤʝʤ ʢʥʦʧʢʫ çɼʘʣʝʝè 

(ʨʠʩʫʥʦʢ 3.4). ɺʳʙʝʨʝʤ ʢʦʤʧʣʝʢʪ çDesktopè ʠ ʥʘʞʤʝʤ ʢʥʦʧʢʫ çɼʘʣʝʝè. 

ʈʠʩʫʥʦʢ 3.4 ð ʇʝʨʝʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʠ 

ʋʢʘʞʝʤ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʜʫʣʠ Qt ð ʵʪʦ QtCore, QtGui ʠ QtWidgets. ʅʘʞʤʝʤ 

ʢʥʦʧʢʫ çɼʘʣʝʝè (ʨʠʩʫʥʦʢ 3.5).  
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ʈʠʩʫʥʦʢ 3.5 ð ɺʳʙʦʨ ʤʦʜʫʣʝʡ Qt, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ qtxLib 

ʋʢʘʞʝʤ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʩʥʦʚʥʦʤ ʢʣʘʩʩʝ ʙʠʙʣʠʦʪʝʢʠ ð Qtx. ʅʫʞʥʳʝ 

ʠʤʝʥʘ ʬʘʡʣʦʚ ï qtx.cpp ʠ qtx.h ʧʨʦʧʠʰʫʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʨʠʩʫʥʦʢ 3.6). 

ʈʠʩʫʥʦʢ 3.6 ð ɿʘʜʘʥʠʝ ʦʩʥʦʚʥʦʛʦ ʢʣʘʩʩʘ ʙʠʙʣʠʦʪʝʢʠ 

ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʞʤʝʤ ʢʥʦʧʢʫ çɿʘʚʝʨʰʠʪʴè (ʨʠʩʫʥʦʢ 3.7). 
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ʈʠʩʫʥʦʢ 3.7 ð ɿʘʚʝʨʰʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ 

ʇʝʨʝʜ ʥʘʤʠ ʦʪʢʨʦʝʪʩʷ ʦʩʥʦʚʥʘʷ ʨʘʙʦʯʘʷ ʦʙʣʘʩʪʴ ʩʨʝʜʳ Qt Creator (ʨʠʩʫʥʦʢ 

3.8). 

ʈʠʩʫʥʦʢ 3.8 ð ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ ʩʨʝʜʳ Qt Creator 

ʑʝʣʢʥʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʥʘʟʚʘʥʠʶ ʧʨʦʝʢʪʘ ʠ ʚʳʙʝʨʝʤ ʧʫʥʢʪ 

ʤʝʥʶ çɼʦʙʘʚʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʢʘʪʘʣʦʛè (ʨʠʩʫʥʦʢ 3.9). 
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ʈʠʩʫʥʦʢ 3.9 ð ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʧʨʦʝʢʪʘ 

ʅʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʆʙʟʦʨè ʠ ʫʢʘʟʳʚʘʝʤ ʧʘʧʢʫ ʩ ʠʩʭʦʜʥʳʤʠ ʬʘʡʣʘʤʠ 

ʙʠʙʣʠʦʪʝʢʠ ʠ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʆʪʢʨʳʪʴè (ʨʠʩʫʥʦʢ 3.10). 

ʈʠʩʫʥʦʢ 3.10 ð ɺʳʙʦʨ ʧʘʧʢʠ ʠʩʭʦʜʥʳʭ ʬʘʡʣʦʚ ʙʠʙʣʠʦʪʝʢʠ 

ʇʦʩʣʝ ʟʘʢʨʳʪʠʷ ʦʢʥʘ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʅʘʯʘʪʴ ʦʙʨʘʙʦʪʢʫè, ʘ ʟʘʪʝʤ 

ʢʥʦʧʢʫ çʆʂè (ʨʠʩʫʥʦʢ 3.11). 


